	[image: image1]
[image: image3.jpg]



	


New RILEM Technical Committees




       April 2018
It is a pleasure to inform you that 3 new Technical Committees were approved by the RILEM Technical Activities Committee during the Spring Convention in Barcelona, Spain.
On the last page, you will find an updated list of active RILEM Technical Committees and Cluster allocations. 

If you wish to participate in these Technical Committees, please contact the RILEM General Secretariat at sg@rilem.org
Mrs. Pascale Ducornet

RILEM General Secretary

1. RILEM Technical Committees approved by TAC in March 2018. 
TC CCL, Calcined Clays as Supplementary Cementitious Materials; Cluster A
Chair: Prof. José Fernando MARTIRENA-HERNANDEZ 

Secretary: Prof. Manu SANTHANAM
Subject matter:

The most suitable path to achieve sustainability in cement production is the reduction of the clinker factor by adding Supplementary Cementitious Materials (SCM). The most common SCMs used today are fly ash, slag, and natural pozzolan. The reduction of steel production and phasing out of coal power plants has reflected in a significant decrease in the supply of these common SCMs, which represent less than 10% of the global cement production.

The scarcity of common SCMs has prompted the use of calcined clays as an alternative. Calcined clays have been used for decades as pozzolans. Recent developments have shown that clays containing at least 40% of kaolinite as main clay mineral can be highly reactive if properly thermally activated. If limestone is added into the cement – calcined clay blend, the synergy between the two SCMs enables higher clinker substitution, with an improved performance both in terms of mechanical properties and durability.

There is a growing number of research groups working on the subject of calcined clays in Europe, Asia and Latin America. Further, a significant amount of clays from around the world has been characterized. The integration of this work into pre-standards will pave the way for a wider usage of the material.
Proposed terms of reference:

The TC is supposed to run for 4 to 5 years

Members will be recruited from academia and industry, based on their experience in the use of calcined clays, with the capacity to carry out round robin testing with no outside funding.

The work will be focused on every issue related to the use of kaolinitic clays for the production of reactive pozzolans through their thermal activation and their use in cement manufacture. This includes clay mineralogy, geology of clay deposits, the use of calcined clays in Portland-calcined clay and Portland calcined clay-limestone systems, hydration and performance of calcined clays in cementitious systems.
Detailed working programme:

· Start-up meeting: introduction of members, suggestion of new members, overview of members’ competences and experience, plan of activities, organisation of initial workshop

· Workshop for the members, to agree upon a work plan. The main areas of interest and the partner willing to investigate on them will be determined. There will be three sub-groups: (i) kaolinitic clay geology and mineralogy, (ii) the process of clay thermal activation, and (iii) use of calcined clays as SCM in cementitious systems

· A partial report will be issued after 12 months, with reports on the three main areas described. Then the main areas to continue will be decided and the new workplan will be agreed upon.

· International conference on calcined clays (2019)

· Regional seminars in Latin America and Asia, coupled with short courses

· Summary of TC findings in one or more journal publications

· Proposal of pre-standard.
Technical environment:
The study of calcined clays in cementitious systems is very relevant to the scope of RILEM as an organisation dealing with a range of construction materials and structural performance. This TC will have close contacts with the TC 238-SCM “Hydration and microstructure of concrete with supplementary cementitious materials” and the TC on reactivity of SCM. A contact will be established with the CEN/TC51 to ensure the practical aspects of any proposed test.
Expected achievements (deliverables) from the TC:

The deliverables are:

· Recommendations for characterization of suitable clays for the production of reactive calcined clays

· Recommendations for the process of clay calcination

· State of the Art Report on the use of calcined clays in cementitious systems

· Workshops to communicate findings to standardisation communities.
Group of users targeted by these products:

Academics, Scientists from industry, Members of standard committees.
Use of the results:

The work of this TC will enable a wider use of an abundantly available material and its incorporation in today’s practice for cement manufacture and use.
TC CEC, Controlled expansion of concrete by adding MgO-based expansive agents taking the combined influence of composition and size of concrete elements into consideration; Cluster A

Chair: Prof. Jiaping LIU 

Secretary: Prof. Ole Mejlhede JENSEN

Subject matter:

For quite some time, and in the near future in particular, numerous important buildings and structures such as large dams, subway systems, tunnels, and wide span bridges are planned or are under construction in China and all over the world. More recently more and more big underground structures are planned and are being built. In developing countries in Asia, Africa and South America we can also observe a rapidly growing infrastructure, as well as planning and building of big harbours and airports. Early-age shrinkage cracking, however, is still a major problem. Cracks may be at the origin of leakage and aggressive salt solutions may penetrate through cracks in the concrete cover and initiate corrosion of steel at an early stage. The cost for maintenance and repair of existing structures has become so important in the meantime that even in rich countries damage of the infrastructure cannot be repaired in time (see for instance the yearly ACI report for the USA). For this reason there is an urgent need to reduce shrinkage cracking in order to increase repair free service life of reinforced concrete structures. One promising way to avoid, or at least to reduce noticeably, the risk of shrinkage cracking is the addition of a shrinkage compensating agent.

A suitable expansive agent usually is applied to produce shrinkage-compensating concrete. Well controlled applications in practice have shown that early shrinkage strain can be compensated in this way. It can be observed that formation of early shrinkage cracks can be avoided or at least considerably reduced.

Expansive agents can be subdivided, following their chemical composition, into the following four groups: (1) agents based on sulphoaluminate, (2) agents based on CaO, (3) composite agents based on sulphoaluminate and CaO, and (4) agents based on MgO. Several standardization and recommendation already exists for the use of expansive cement concrete or expansive agent such as recommendation given by JSCE Committee, specification proposed by AIJ Committee, standards like JIS A 6202, GB 23439, GB/J 50119, etc., in which almost all the above agents are included except for that based on MgO. In comparison with all other agents, MgO based agents have a number of clear advantages. The hydration product Mg(OH)2  formed at an early age, is stable in young concrete and a small amount of water is required for hydration of MgO. Most important, however, is the fact that the expansion of young concrete after addition of MgO as expansive agent can be well controlled by regulating its reactivity and the micro-structure by well-designed calcination. In this way the necessary expansion can be designed to take place at any pre-determined age of the young hydrating concrete. In this way thermal shrinkage can be compensated during the construction process.

Expansion and early shrinkage of concrete obviously is a very complex process. Among the many influences the concrete composition plays a dominant role. In addition the size and geometry of the structural element have a strong influence. The temperature field, which develops in time, depends on all of these different parameters. Although MgO-based expansive agents are used in China for decades, so far no generally accepted model for prediction of the expansion of young concrete after addition of a MgO-based expansive agent exists.

In order to reach a better understanding of the expansion of concrete after addition of MgO-based expansive agents, this TC will take into consideration the concrete composition, the size and the geometry.

The objectives of this proposed TC include in particular the following topics:

· Development of a standardized test-method to characterize the expansion of concrete after addition of MgO-based expansive agents.

· Quantification of the influence of the reactivity of MgO-based expansive agents, the concrete composition, the size and the geometry on expansion of concrete by a standardized method.

· Establishment of a prediction model for concrete expansion, taking the concrete composition, the size and the geometry of structural elements into consideration.

· Reduction of the risk of crack formation by well-designed and controlled concrete expansion.

This will be a crucial contribution to increased service life and improved sustainability of reinforced concrete structures.

Proposed terms of reference:

The necessary duration of this new RILEM TC is estimated to be five years. The period of work will range from 2018 to 2023. Regular meetings are planned at least once a year, whenever possible in conjunction with RILEM weeks.

The members will be recruited from universities, research centers and industry, based on their interest and experience with early shrinkage and expansion of concrete. Research topics will be offered to young researchers and students. Representatives of governmental and private owners will also be encouraged to join the TC.

The work will include a comprehensive literature review, publication of a state-of-the-art report, preparation and carrying out comparative test series (round robins) in at least five different laboratories in different countries, followed by a detailed evaluation of the test results, elaboration of recommendations.

The work of this TC will be relevant for design engineers, construction industry and owners of important structures.

Detailed working programme:

1st year:

· Literature review on concrete deformation after addition of MgO-based expansive agents, state-of-the-art report on existing test-methods, publications of a specific bibliography;

· Preparation of a detailed test program for comparative test series. Pilot tests shall be run in at least five different laboratories. First results shall be distributed for discussion among all members of this TC.

2nd year:

· Carrying out the round-robin test series in at least five laboratories;

· Investigation of structures using concrete prepared with MgO-based expansive agents: successes, failures, causes;

· Preparation of a state-of-the-art report on properties of concrete prepared with MgO-based expansive agent and engineering application.

3rd year:

· Evaluation of first results obtained by comparative test series and improvement of the test method if necessary, new run of tests with the revised test method;

· Development of a prediction model for the expansion of concrete prepared with the addition of MgO-based expansive agents for engineering-oriented crack resistance design.

4th year:

· Discussion of results obtained so far, continuation of possibly modified test series, modification of prediction model based on results obtained.

· Comparative studies on calculations of crack-resistance of concrete structures built with MgO-added concrete (e.g., super-long underground structures) by using different types of software;

· Final revision and publication of the state-of-the-art report.

5th year:

· Finalizing the test method and drafting of recommendations.

· Proposal of a standardized test method and a prediction model for concrete expansion under combined effect of concrete composition, size and geometry when concrete with MgO-based expansive agent is used.

· Preparation and publication of guidelines for practical applications of concrete prepared with MgO-based expansive agent.

Technical environment:

RILEM has a long tradition with work on early-age shrinkage cracking of concrete and mitigation technology. The work of technical committees such as 195-DTD, 242-MDC, 214-CCD, 248-MMB has provided us with a solid basis for further development of the proposed TC. A link will be established with TC-CMS, thermal cracking of massive concrete structures, and TC-NUM, numerical modelling of cement-based materials. The outcome of the testing methods, model code of shrinkage and cracking of the two last mentioned TCs will be beneficial for the work of the proposed new TC. Moreover, the technical committees active in ACI (ACI 223-Shrinkage-Compensating Concrete) and academic activities in JCI related to expansive agents will be closely studied and followed. A number of prospective members of the proposed TC are at the same time active in ACI or in the Japanese working groups on related subjects. The proposed TC can take advantage of the wealth of information already available and to transform existing knowledge into a RILEM recommendation.

Expected achievements (deliverables) from the TC:

· A state-of-the-art report on properties of concrete with the addition of MgO-based expansive agents and engineering applications.

· Appropriate test methods and a prediction model for the performance of concrete with the addition of MgO-based expansive agents for more realistic crack resistance and durability design.

· Guidelines for practical applications.

· A RILEM EAC doctoral course covering expansion of concrete prepared with MgO-based expansive agents.

· A RILEM conference on expansion of concrete prepared with MgO-based expansive agents.

Group of users targeted by these products:

The results of the proposed TC will be primarily of interest for design engineers, construction companies, producers, and related government agencies, and it will also be of interest for academia, research institutes, testing laboratories, and standardizing and codifying agents.

Use of the results:

The anticipated results are of great significance to improve the crack resistance of concrete structures, and as a consequence, to improve the durability of reinforced concrete structures and to increase the repair free service life of reinforced concrete structures. The results will be of particular interest for practitioners who are involved in design and building of reinforced concrete structures with high crack resistance, for producers of expansive agents to improve the quality of their products, for the community in general as the maintenance and repair cost will be substantially reduced. The expected results will certainly have enormous economic and social benefits.
TC CAM, Chloride transport in alkali-activated materials; Cluster B
Chair: Prof. Arnaud CASTEL 

Secretary: Prof. John L. PROVIS
Subject matter:

The proposed TC will address key questions related to the rate and mechanisms of chloride transport in alkali-activated binders and concretes, with a view toward drafting Recommendations for the appropriate selection and application of testing methods. This work will build from the initial work of TC 224-AAM in scoping and defining the character and durability of alkali-activated materials, and TC 247-DTA which has conducted a round-robin analysis of durability test methods developed for Portland cement-based concretes, aiming to assess their suitability to be used for alkali-activated concretes. From this work, it has been identified that there is a need to understand in more detail the factors which control the movement of chloride (driven either by concentration gradients or by electrical potential gradients) into alkali-activated concretes. This is essential if we are to appropriately link behaviour under testing conditions with performance under actual service conditions. Moreover, results from the round-robin testing program showed that existing testing protocols for Portland cement-based concrete are not suitable for alkali-activated concrete.

Importantly, the proposed TC will benefit of the outcomes of the Cooperative Research Centres for Low Carbon Living (CRC-LCL) project. The CRC-LCL (grant number RP1020) was funded from 2014 to 2017 by the Cooperative Research Centres program, an Australian Government initiative. The proposed TC chair, A/Professor Arnaud Castel, was one of the Project Leaders of RP1020 in charge of the durability. The main goal was to reduce barriers for commercial adaptation of alkali-activated concrete, major barriers being the lack of guidance, track record and exclusion from current standards. Performance-based specifications for alkali-activated concrete were developed. A handbook will be published in 2018 through Standards Australia. The handbook is currently being reviewed by industry partners. The most important standardised tests for chloride diffusion (ASTM C1556, ASTM C1202, NT BUILD 492) have been modified and performance-based requirements recalibrated to be used to assess alkali-activated concrete performance in chloride environments. However, this project involved a large but still limited number of concrete mix designs using almost exclusively Australian fly ash, GGBS and aggregates. The proposed TC will assess further the accuracy and reproducibility of the new testing protocols via a limited programme of new laboratory test work using materials sourced not only from Australian suppliers but from all around the world.

Additionally, the TC will also aim to compare the results to data obtained from analysis of samples placed in the field under service conditions, both during the test programme and also historically.

Another key point of focus will be the connection between chloride transport and other material characteristics which can more rapidly or inexpensively be measured: parameters such as porosity (determined through various means) or other microstructural characteristics, chloride binding through chemical and/or physical interactions with the paste (which can be measured for crushed paste samples), and basic mix design parameters. Any possible correlations with compressive strength will also be investigated; although it is beginning to be better understood in the scientific community that strength and durability characteristics are largely decoupled in alkali-activated concretes, strength remains a core aspect of almost all performance-based specification pathways and so cannot be neglected here.
Proposed terms of reference:

We plan that the work of the TC will be completed in a 5-year period. The TC will aim to meet in full twice per year for full and open discussion of outcomes and objectives, with the possibility of additional working group meetings (either in person or via teleconferencing) more regularly than this. The work plan is detailed under (4) below. We will conduct some laboratory research, using samples of designed chemistry and microstructure wherever possible. Many of the TC participants already hold stocks of single-source precursor materials for synthesis of alkali-activated binders obtained through the work of TC 247-DTA, and this will provide a starting point for some of the mix designs to be investigated. However, the key focus will be on each laboratory testing and understanding samples of chemistry and microstructure that are relevant to their own local precursors and conditions, with selective interchange of samples rather than a full round-robin test. Parameters measured in each participating lab for their own materials will be used to generate databases from which correlations and relationships can be drawn/inferred, and used as well to assess and improve the new testing protocols from the CRC-LCL.

It is expected that the TC will involve participants from Australasia, Asia, Eastern and Western Europe, and North and South America. Researchers with expertise in standards development for Portland-based cement systems (not specifically from a background in alkali-activation) will be invited to participate, so the TC will be able to utilise their skills and understanding in application to this newer class of materials. Research and development in the area of alkali-activated materials is active in academia, government laboratories and commercial environments worldwide, and it is expected that the TC will draw its membership from across this range of backgrounds.
Detailed working programme:

The activities of the TC will be scheduled as follows:

Year 1 – Initiate collaborative networks, discuss new testing protocols from CRC-LCL and select additional testing methods to form the basis of further analysis based on outcomes from TC 247-DTA and CRC-LCL, and with reference to the applicable testing methods that are likely to be (or have been) incorporated into performance-based specifications in in key jurisdictions. Identify alkali-activated concrete samples that have been exposed to chloride under natural conditions in service, and negotiate with asset owners to gain access for sampling and analysis. Identify key results and ongoing studies in participating groups that can be dove-tailed to provide information of value.

Years 2-3 – Draw together results from testing programmes ongoing in different laboratories regarding the within-laboratory (and, where possible using identical samples, inter-laboratory) reproducibility of the selected test methods. Compare and contrast results obtained, for matching samples, from diffusion and migration test methods, to define whether this relationship follows established understanding which has been developed for Portland cement-based binders.

Year 4 – Correlate lab test results with analysis of field samples. Identify and select the microstructural and other material characteristics (strength, porosity, chloride binding characteristics, etc.) that are influential in controlling chloride ingress as measured by diffusion and migration tests, and in the field. Open symposium to be held either in Year 3 or early in Year 4, for participants to share and discuss preliminary results and to select targets for the remainder of the TC lifespan. Prepare and release document(s) outlining initial recommendations based on work in Years 1-3, for publication in Materials & Structures if appropriate.

Year 5 – Finalise results of all testing, compile all data, complete analysis and prepare final TC reports. Develop and release final recommendations document, specifying performance-based testing protocols suitable for the analysis of chloride transport across a wide range of alkali activated material formulations, correlating chloride transport rates and mechanisms with other measurable material parameters in a performance-based formulation of the key questions. Discussions will also be held with regard to planning for the establishment of a future TC to build from the work of the current TC if appropriate.
Technical environment:

As mentioned in the terms of reference, the proposed TC will build from work on alkali-activated materials in TCs 224-AAM and 247-DTA. We will also use the information published by the past TC 178-TMC, and will gain from the expertise of that TC by engaging directly with some of the members of TC 178-TMC who are still active in research to make use of their insight and expertise. Our work in comparing laboratory to field conditions will also link to the work of the ongoing TC 270-CIM, and of TC CCC which is studying carbonation as another corrosion-inducing degradation process in alkali-activated (and other) concretes.

Beyond the activities of RILEM, we will also be in close communication with the European Federation for Corrosion Task Group (WP11) on Steel Corrosion in Alkali-Activated Materials. This Task Group is investigating the steel-concrete interface in alkali-activated concretes, including cross-over of expertise with RILEM TC 261-SCI. The scope of the proposed TC is highly complementary to that of the EFC TG, as we will investigate the transport of chloride through the concrete and up to the steel-concrete interface, while the EFC TG is studying the processes that take place once the chloride reaches the steel, leading to corrosion initiation and propagation.
Expected achievements (deliverables) from the TC:

The key outputs will be RILEM Recommendations, describing chloride movement through alkali-activated concretes as a function of measurable material parameters (including strength and mix design details, but focusing also on measured porosity parameters and chloride binding characteristics). The information will be presented in a format which is suitable for use by specifiers and/or standardisation organisations who seek to develop or implement performance-based frameworks for the application of innovative concretes, including those produced by alkali-activation.

We will organise two meetings annually: one closed TC meeting for technical discussions between TC members, and one open TC workshop at which results will be communicated to the public. We will also disseminate TC results through the participation of numerous TC members in the committees of national and international standardisation bodies, and other influential materials testing and specification organisations, further raising the profile of RILEM as a provider of the highest-quality technical information regarding testing methodologies.
Group of users targeted by these products:

We will target researchers and practitioners who are interested in understanding and predicting chloride-related durability of alkali-activated concretes. This will include PhD students who are actively encouraged to participate in all aspects of the work of the TC. Industrial end-users who are seeking to specify alkali-activated concretes under performance-based specifications will particularly benefit from the ability to accurately design and implement tests for chloride ingress, including accelerated tests where this can be achieved while obtaining a meaningful and representative result.
Use of the results:

As mentioned above, performance-based specification of innovative construction materials is critically dependent on the ability to apply realistic and meaningful test methods. The knowledge base that is required to underpin performance-based design and use of alkali-activated concretes is rapidly being developed, and this TC will bring together the world’s leading research laboratories and practitioners in this area to ensure that decisions in the design, drafting and use of specifications, and future standards, can be built from this sound scientific basis. This will have an economic impact in opening pathways to market for innovative alkali-activated concretes in growing and established markets, and also potential environmental impact if Greenhouse gas emissions can be reduced through the uptake of alkali-activation as a route to concrete production.
********************************

2. RILEM active TCs and Cluster allocation
	Cluster A. Material Processing and Characterization (Convener: Barzin Mobasher)

	
	
	
	

	260-RSC (2014)
	Mechtcherine
	Wyrzykowski
	Recommendations for use of superabsorbent polymers in concrete construction

	261-CCF (2014)
	Serna
	Cavalaro
	Creep behavior in cracked sections of fiber reinforced concrete

	265-TDK (2011)
	Xu
	Wu
	Testing methods for determination of double-K criterion for crack propagation in concrete

	266-MRP (2015)
	Sonebi
	Feys
	Measuring rheological properties of cement-based materials

	267-TRM (2015)
	Scrivener
	Snellings
	Tests for reactivity of supplementary cementitious materials

	275- HDB (2016)
	Amziane
	Collet
	Hygrothermal behaviour and Durability of Bio-aggregate based building materials

	276-DFC (2016)

CCL (2018)

CEC (2018)
	Roussel

Martirena

Liu
	Lowke

Santhanam

Jensen
	Digital fabrication with cement-based materials

Calcined Clays as Supplementary Cementitious Materials

Controlled expansion of concrete by adding MgO-based expansive agents taking the combined influence of composition and size of concrete elements into consideration

	

	Cluster B. Transport and Deterioration Mechanisms (Convener: Esperanza Menéndez Méndez)

	
	
	
	

	247-DTA (2012)
	Provis
	Winnefeld
	Durability testing of alkali-activated materials

	251-SRT (2013)
	Baroghel-Bouny
	Menéndez Méndez
	Sulfate resistance testing

	253-MCI (2013)
	Bertron
	Jonkers
	Microorganisms-cementitious materials interactions

	262-SCI (2014)
	Angst
	Geiker
	Characteristics of the steel/concrete interface and their effect on initiation of chloride-induced reinforcement corrosion

	CCC (2017)

CAM (2018)
	De Belie

Castel
	Bernal Lopez

Provis
	Carbonation of concrete with SCMs

Chloride transport in alkali-activated materials

	

	Cluster C. Structural Performance and Design (Convener: Takafumi Noguchi)

	
	
	
	

	244-NUM (2011)
	van Breugel
	Patel
	Numerical modeling of cement-based materials

	249-ISC (2012)
	Breysse
	Balayssac
	Non destructive in situ strength assessment of concrete

	254-CMS (2013)
	Fairbairn
	Azenha
	Thermal cracking of mass concrete structures

	255-FRS (2013)
	Noguchi
	Imamoto
	Fire resistance of concrete structures repaired with polymer cement mortar

	256-SPF (2013)

269-IAM (2016)

273-RAC (2015)
	Pimienta

Shiotani

Xiao
	Jansson

Aggelis

Tam
	Spalling of concrete due to fire: testing and modelling

Damage assessment in Consideration of Repair/ Retrofit-Recovery in Concrete and Masonry Structures by Means of Innovative NDT

Structural behaviour and innovation of recycled aggregate concrete

	
	
	
	

	JCSS*
	J.D. Sørensen
	To be nominated
	Joint Committee on Structural Safety

	

	Cluster D. Service Life and Environmental Impact Assessment (Convener: Alexandra Bertron)

	
	
	
	

	258-AAA (2014)
	Wigum
	Lindgård
	Avoiding alkali aggregate reactions in concrete – Performance based concept

	259-ISR (2014)
	Saouma
	Sanchez
	Prognosis of deterioration and loss of serviceability in structures affected by alkali-silica reactions

	263-EEC (2012)
	Katz
	Habert
	Environmental evaluation of concrete structures toward sustainable construction

	270-CIM (2016)
	Koenders
	Imamoto
	Benchmarking Chloride Ingress Models on Real-life Case Studies: Theory and Practice

	SHE (2016)
	Xing
	Schlangen
	Self-Healing Concrete – its efficiency and evaluation

	CCH (2016)
	Sanchez
	Ridruejo
	Stress Corrosion Cracking and Hydrogen Embrittlement of Concrete-Reinforcing Steels

	

	Cluster E. Masonry, Timber and Cultural Heritage (Convener: Robert Flatt)

	
	
	
	

	245-RTE (2011)
	Branco
	Dietsch
	Reinforcement of timber elements in existing structures

	250-CSM (2012)
	De Felice
	Oliveira
	Composites for sustainable strengthening of masonry

	271-ASC (2016)

274-TCE (2016)

277-LHS (2017)


	Lubelli

Morel

Papayianni


	 Rörig-Dalgaard

Fabbri

Valek


	Accelerated laboratory test for the assessment of the durability of materials with respect to salt crystallization

Testing and characterisation of earth-based building materials and elements

Specifications for testing and evaluation of lime-based repair materials for historic Structures



	
	
	
	

	Cluster F. Bituminous Materials and Polymers (Convener: Hervé Di Benedetto)

	

	252-CMB (2013)
	Kringos
	Poulikakos
	Chemo-mechanical characterization of bituminous materials

	264-RAP (2015)
	Tebaldi
	Dave
	Asphalt pavement recycling

	272-PIM (2016)
	Chailleux
	Raab
	Phase and Interphase behaviour of bituminous materials

	278-CHA (2016)

279-WMR (2017) 

280-CBE (2017) 

	Baaj

Poulikakos

Graziani
	Baglieri

Hofko 

Carter

	Crack-healing of Asphalt Pavement Materials

Valorisation of Waste and Secondary Materials for Roads

Multiphase characterisation of cold bitumen emulsion materials


	

	


The names of the TC Secretaries are in italic font.

* JCSS is the Joint Committee on Structural Safety.
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