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Abstract 
As the building sector is one of the biggest “energy and resources consumers”, to include 

environmental aspects into building design is a key issue. To fulfil this objective, many actions 
are followed by SNBPE and its members: 

− Communicate environmental information on products 
• BETie, the French internet tool to create concrete EPD was modified to take into 

account EN 15804 
− Promote recycling of concrete into concrete 

• SNBPE is strongly involved in The National Project for Research and Development 
“RECYBETON”  

• The aim of RECYBETON is to promote re-using Construction and Demolition Waste 
(CDW) and especially the concrete part (including the fine particles) as components 
of new concrete or of hydraulic binders. 

− Develop concrete with thermal insulation properties 
• To minimize “thermal bridges” 
• To fulfil the French thermal regulation with traditional construction methods 
• These concretes are designed to obtain a thermal conductivity “λ” ≤  0.6 W/(m.K) 

compared to a thermal conductivity of 2 for normal concrete 
• Concrete in line with EN 206 with compressive strength classes between LC 20/22 

and LC 30/33, dry density ≤ 1.4, consistence (Slump test) S4 or S5 
• Design of the structure performed according to Eurocode 2 and Eurocode 8 
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1. INTRODUCTION 
The building sector is one of the biggest “energy and resources consumers”: 
− buildings and the built environment uses 50% of the materials taken from the Earth’s 

crust;  
− during their life cycles buildings comprise the largest energy consuming sector with the 

almost half of the primary energy used and generating about 40 % of all greenhouse gas 
emissions in Europe;  

− waste produced from the building process is the source of 25 % of all waste generated.  
 

So, to include environmental aspects into building design is a key issue. To fulfil this 
objective, many actions are followed by SNBPE and its members. 

2. COMMUNICATE ENVIRONMENTAL INFORMATION ON PRODUCTS 

2.1 The BETie tool 
BETie stands for BETon (Concrete) impact environmental (Environmental Impact). BETie 

creates an EPD (Environmental Product Declaration) of a concrete element taking into account: 
- the distance and method of transport of constituents from their production site to the 

concrete plant (cement, aggregates, additions, admixtures…); 
- the exact concrete composition; 
- the distance between the plant and the job site; 
- the dimension of the functional unit: 

o thickness of a wall or a slab (functional unit = 1 m²); 
o section of a column or a beam (functional unit = 1 linear metre);  
o reinforcement quantity; 

- the method of placing concrete (concrete pump, crane or directly from the truck mixer).  
BETie was created in 2011 according to the French standard on EPDs, NF P 01-010, in use 

at this time. 
 

2.2 The « new BETie »  
In 2014, NF EN 15804 (+A1) was published in France, replacing NF P 01-010. BETie was 

modified accordingly. 
BETie was also modified to take into account the modification of NF EN 206: 

- possibility of using additions with CEM II/A; 
- use of fibres (metallic and organic); 
- use of recycled aggregates. 
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Figure 1: Example of an EPD edited with BETie in 2011 

 

 
Figure 2: Example of an EPD edited with BETie in 2015 
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3. PROMOTE RECYCLING OF CONCRETE INTO CONCRETE 

3.1 French national research & development project RECYBETON 
SNBPE is strongly involved in The National Project for Research and Development 

“RECYBETON”. This National Project federates 44 French partners (contractors, producers, 
users, technical centres, universities, administration). 

The aim of RECYBETON is to promote re-using all the materials of deconstructed concrete 
(including the fine particles) as components of new concrete or of hydraulic binders.  

In France, nearly 20 Mt of concrete waste material could be recovered by its integral 
recycling, which would result in: 

- limiting or even eliminating sending waste concrete to landfill; 
- use of natural resources rationally; 
- reduced material transport, as “recycled aggregate” resources often exists near 

construction sites, in particular in large urban centres. 
This will help in reducing CO2 emissions and energy consumption. The program of the PN 

RECYBETON contributes to this. 
 

 
Figure 3: The partners of RECYBETON 

 Organization of the project 
The project is subdivided in 5 main themes: 

 
Theme 1: Technologies and Processes 
This theme deals with three subjects: 
- T1.1 – Crushing and Sorting: to improve the technologies used to separate concrete from 

other construction waste materials as well as the sorting processes for the different  
concrete components 
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- T1.2 – Cement Incorporating Material from Recycled Concrete: to optimize the processes 
for incorporating the fine particles obtained by crushing concrete into the manufacture of 
cement 

- T1.3 – Concrete Incorporating Material from Recycled Concrete: to optimize the 
processes for using recycled concrete aggregates in the production of new concrete. 
 

Theme 2: Materials and Structures 
In this theme, five subjects are included: 
- T2.1 – Recycled Aggregates and Fines: to extend the use of all particle sizes obtained 

from crushed concrete into traditional concrete 
- T2.2 – Recycled Concrete at Early Age and during Hardening: to control the changes 

induced by the use of recycled aggregates during the early age and hardening of concrete 
- T2.3 – Hardened Recycled Concrete – Mechanical behavior: to evaluate the changes in 

the mechanical properties of recycled concrete in order to minimize any adverse impacts 
- T2.4 – Hardened Recycled Concrete – Durability: to determine the parameters with an 

impact on its durability 
- T2.5 – Recycled Concrete – Fire and Thermal Behavior: to study its behavior at high 

temperatures 
 

Theme 3: Sustainable Development 
This theme is divided into two important subjects: 
- T3.1 – Social and Economic Aspects: to evaluate the economic and social impacts of 

recycled concrete and of developing the concrete recycling sector 
- T3.2 – Environmental and Health Aspects: to determine and control the possible impacts 

of recycling concrete on the environment and on health 
 

Theme 4: Standard and Normative Aspects (Transversal theme) 
This theme deals with the identification of incentives and barriers to the use of recycled 

concrete at French and European levels, in order to propose adaptations or modifications to 
existing standards. It will prepare a recommendation guide, to give a framework for the use of 
recycled concrete aggregates in new concretes 

 
Theme 5: Communication and Promotion (Transversal theme) 
This theme has set up a web site (www.pnrecybeton.fr) with both a public access and a 

private collaborative platform for the partners. It will also communicate via conferences, 
publications and vocational training actions. 

An additional theme deals with the possibility of using composite aggregates containing a 
small certified part (around 10%) of recycled aggregates mixed with natural aggregates. 

 The first results 
Theme 1: 
- Influence of crusher type (jaw, gyratory or impact crusher) on the quality of recycled 

concrete aggregates: in laboratory tests, the best results are obtained with gyratory and 
impact crushers 

- Incorporating recycled concrete sands into cement raw meal: the cement potential of 
recycled sands is proven, with substitution rates that could be higher than 30 %, 
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depending on the best compromise on “recycled sands – virgin raw materials”. Some 
remaining drawbacks should be solved through industrial tests 

- Incorporating recycled concrete sands with the clinker to manufacture blended cement: 
the compatibility of recycled concrete sands reactivity with that of cement was assessed. 
Some remaining drawbacks should be solved through industrial tests  

Theme 2: 
- Identification of the variability of recycled concrete aggregates due to different 

geographical locations of the resources: 16 different productions from 13 platforms were 
tested and the possibility of using them has been confirmed 

- Checking the validity of existing test standards for natural aggregates (on mechanical, 
physical and chemical properties) on recycled concrete aggregates: the results of tests are 
less conclusive when testing recycled aggregates rather than natural ones. Necessity of 
adapting the tests and then the standards? The testing procedures and standards need to 
be revised accordingly 

- Some partial results are obtained on recycled concrete early-age rheology, tensile and 
compressive behavior, and on durability: the general trend is better for mechanical 
properties than for rheology and durability. Awaiting further results to confirm the 
preliminary trend 

Theme 3: 
A data inventory of the areas around the city of Lyon where CDW (Concrete Demolition 

Waste) could be recycled has been made using the GIS (Geographical Information System) 
method: the eligible, difficult and ineligible areas have been identified. The first study for Life 
Cycle Assessment (LCA) of recycled concrete has been launched.  

 

           
Figure 4: The first experimental project 

 
Normally, the program will be completed at the beginning of 2016, as planned. Only some 

communication and promotion operations should continue after that time. 

4. DEVELOP CONCRETE WITH THERMAL INSULATION PROPERTIES 

4.1 Environmental background 
Building sector is consuming more than 40% of the total energy in France. New 

environmental regulation for buildings had been implemented by French government. To fulfil 
the new French thermal regulation, still using traditional construction methods, it is necessary 
to use material with better insulation ability. 
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4.2 Thermal conductivity 
Thermal insulation properties are characterized by thermal conductivity of the material “λ” 

This “λ” is the ability of the material to transmit heat, depending of time and surface. It is 
expressed inW/(m.K). The lower “λ” is, the more insulating properties the material has. 

For a “normal” concrete, the value of λ is around 2; for concrete with thermal insulation 
properties, the value of λ is around 0.6. 

 
Figure 5: Thermal conductivity of materials 

4.3 Thermal bridges 
Thermal bridges are one of the main causes of heat losses in buildings. These heat losses 

generate a need for more heating of the building. Furthermore, if the impact of thermal bridges 
is not taken into account, the heating installation may be undersized. 

Some years ago, thermal bridges generated 10 to 20% of total heat losses of the building, 
but nowadays as wall insulation has progressed, this percentage has increased. 

To give an order of magnitude, the heat loss through a thermal bridge at the junction 
slab/wall may be 5 times the heat loss through the wall, and even twice the heat loss through 
the window!  

 
Figure 6: Thermal bridges 

4.4 The concrete answer 
To answer this problem, the French ready mixed concrete producers developed a new family 

of insulating concrete  
- With a λ < 0.6 W/(m.K) 
- Conforming to EN 206 
- Structural concrete from LC20/22 to LC30/33 
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- Consistence S4 or S5 
- Conforming to EC 2 and seismic rules 
- Aesthetic properties similar to traditional concrete 

The SNBPE is actually working on an evolution of the certification scheme of concrete 
plants to introduce the certification of λ. 
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