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INTRODUCTION 

In WP2, ISB focused on recycled aggregates in concrete. To build a wide knowledge base, 

codes, technical guidelines, and publications in technical journals were analyzed, separately 

for Italy and Austria. Both countries have many regulations, which led to the identification of 

limits and conflict points within the rules of each country. The goal was to show what is 

currently possible with recycled aggregates in concrete and to point out restrictions, such as 

those related to exposure classes. Clear and simple overview charts were created to help 

concrete producers, construction companies, and planning engineers understand the 

situation more easily. A comparison was also made between Italy and Austria to show their 

differences, what they can learn from each other, and where both countries can still improve. 

Finally, technical questions, challenges, and ideas for improvement regarding recycled 

aggregates and sustainable concrete were developed. These will be elaborated further in 

WP3. 
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ITALY 

ANALYZED CODES AND TECHNICAL GUIDELINES 

1. UNI EN 12620:2008 - „Aggregates for concrete“ 

2. UNI 8520-2:2022 - „Aggregates for concrete — Additional provisions for the 

application of EN 12620 – Part 2: Requirements” 

3. UNI EN 206:2021 - „Concrete – Specification, performance, production and 

conformity“ 

4. UNI 11104:2016 - „Concrete – Specification, performance, production and conformity 

– Additional provisions for the application of EN 206” 

5. NTC 2018 - Norme tecniche per le costruzioni - „Technical standards for constructions” 

6. CAM – Criteri ambientali minimi (2022) - “Minimum Environmental Standards” 
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UNI EN 12620:2008 

This code differs between coarse (grain size ≥ 4 mm) and fine aggregates and provides a 

classification for recycling aggregates, but only for coarse recycling aggregates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There are also requirements for pollutant content and specific chemical properties (e.g. 

methylene blue value ≤ 1.5 g/kg). 
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UNI 8520-2:2022 

In this code, recycled coarse aggregates, classified according to Table 20 of UNI EN 12620, 

belonging to the following types are considered suitable for use in concrete conforming to UNI 

EN 206: 

 

 

Recycled fine aggregates, and recycled mixed aggregates can be used to make concrete with 

appropriate precautions! 

The rules of use for concrete can be found in UNI 11104. 

The quality of fines in recycled fine aggregates must fulfill the following criteria: 

• Maximum quantity of fines as in Table 2 

• Methylene blue MB value according to UNI EN 933-9 less than or equal to 1.5 g/kg 

• Chemical-physical characterizations to identify the amount and type of harmful 

elements according to Table A1 

Table 2 - Allowable limits for the content of fines: 
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UNI EN 206:2021 

This code provides “Recommendations” for the use of coarse recycled aggregates: 

• Use of coarse recycled aggregates with d ≥ 4 mm 

• Table E.2 contains the maximal limit values for the replacement of natural normal 

aggregates by coarse recycled aggregates depending on the exposure classes. 

• The code doesn't mention fine recycled aggregates and doesn't prescribe anything 

 

 

 

Table E.3 – “Recommendations” for coarse recycled aggregates according to EN 12620: 
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UNI 11104:2016 

With Table 5 this code provides limit values for the composition and characteristics of 

concrete: 

 

Table 4 defines the maximum mass percentages of replacement of coarse aggregate by 

recycled coarse aggregate in relation to its type, exposure class and strength class in 

performance-guaranteed concrete: 
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According to Table 4 Type A and Type B aggregates can be used for C 8/10 concretes. 

According to Table 4 only Type A aggregates can be used for higher classes. 

In prefabrication plants internal reuse of concrete as coarse aggregate is allowed, up to a 

maximum of 10 percent of the coarse aggregate for making concrete of the same class as the 

original concrete, and 15 percent of the coarse aggregate for making concrete of a lower class 

than the original concrete. 

The code doesn't mention fine recycled aggregates and doesn't prescribe anything. 
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NTC 2018 – NORME TECHNICHE PER LE COSTRUZIONI 

This code permits the use of coarse recycled aggregates, according to the limits in Table 

11.2.III. 

The precondition for this is that the mixture is preliminarily qualified, documented and 

accepted at the construction site. 

The code doesn't mention fine recycled aggregates and doesn't prescribe anything. 

 

 

 
 
 

 

 

 

 

 

 

 

= Type A 

= Type B 
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COMBINATION OF UNI 11104:2016 AND NTC 2018    
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CAM – CRITERI AMBIENTALI MINIMI (2022) 

The national government has defined that for all public-building projects, concrete with at 

least 5% recycled content calculated on a dry weight basis must be used in the interests of 

sustainability. 

The recycled content can be contained in the concrete aggregate in the form of RC-gravel or 

in the cement. 

The following materials are considered recycled materials: 

• Post-Consumer 

• Pre-Consumer 

• Sub-product 

Post-Consumer: Existing material that is returned to the production cycle through recycling 

(e.g. recycled material from building demolition). 

Pre-Consumer: Residual materials from industrial production processes that are processed for 

another use (e.g. processed residual materials from marble or stone processing). This category 

also includes excavation and tunnel excavation material, which is declared as waste and can 

be used as aggregate through processing. 

Sub-product: Product that can be processed directly from production without any further 

processing (e.g. gravel from concrete washing plant, fly ash). 

 

CERTIFICATION OF RECYCLED CONCRETE 

Recognition of recycled material content in concrete requires an external certification by an 

Accredia-approved laboratory. 

The certification is an EPD, UNI PdR 88:2020 or certification in accordance with ISO 14021. 

In South Tyrol, the “Concrete - Concrete Association” has agreed with ICMQ special conditions 

for certification using a CP DOC 262 in accordance with ISO 14021. The first producers are 

already in the process of implementing this certification. 
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AUSTRIA 

ANALYZED CODES AND TECHNICAL GUIDELINES 

1. ÖNORM EN 12620:2014 - „Aggregates for concrete“ 

2. ÖNORM B 3131:2016 - „Aggregates for concrete — Rules for implementation of 

ÖNORM EN 12620” 

3. Recycling-Baustoffverordnung 2024 - „Recycled Construction Materials Ordinance“ 

4. ÖNORM EN 206:2021 - „Concrete ― Specification, performance, production and 

conformity” 

5. ÖNORM B 3140:2020 - „Recycled aggregates for unbound and hydraulically bound 

applications as well as for concrete” 

6. ÖNORM B 4710-1:2018 - “Concrete — Specification, performance, production, use 

and conformity — Part 1: Rules for the implementation of ÖNORM EN 206 for normal 

and heavy concrete” 
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ÖNORM EN 12620:2014 

Identical to the Italian code this code differs between coarse (grain size ≥ 4 mm) and fine 

aggregates and provides a classification for recycling aggregates, but only for coarse recycling 

aggregates. 
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ÖNORM B 3131:2016 

This code provides with Table 1 some requirements for the categorys of coarse and fine 

aggregates. 

But the code mentions only coarse recycling aggregates. 
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RBV 2024 - RECYCLED CONSTRUCTION MATERIALS ORDINANCE 

This document regulates the areas of application for recycled building materials of the 

individual quality classes. 

Table B.2 - Parameters and limits for aggregates according to RBV: 
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Recycled building materials of quality class U-A have no prohibitions of use. 

A differentiation is made between bound and unbound application / slightly hydraulically 

bound. 

Recycled building materials of quality class H-B may only be used for the production of 

concrete from strength class C 12/15 or, in the case of strength class C 8/10, from exposure 

class XC1. 

Quality classes U-A, U-B and U-E may also be used for the production of concrete. 

Possible raw materials can be found in Table 1 of Annex 1 of the RBV. 

 

Correlation of the quality classes to the areas of use and prohibitions of use: 
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Overview map created by ISB: 
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ÖNORM B 3140:2020 

With Table 2 this code provides categories for the components of recycled aggregates 

according to ÖNORM EN 12620: 

 

 

If recycled, crushed concrete granulate is used for the production of concretes of exposure 

classes XF2, XF3 and XF4 in accordance with ÖNORM B 4710-1, the old concrete (source 

material) must also be frost and de-icing salt resistant (XF2 and XF4) or frost resistant (XF3). 

 

The identification of recycled aggregates produced in accordance with ÖNORM EN 12620 

consists of: 

• the material designation 

• the particle size d/D and 

• the corresponding quality class 

 Example: RG-A3, 4/16, H-B 
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ÖNORM EN 206:2021 

Table F.1 – “Recommended” limit values for the composition and characteristics of concrete: 

 

“Recommendations” for XF2, XF3 and XF4: 

• maximum C35/45 for XF2 and XF3 

• maximum C30/37 for XF4 

 

“Recommendations” for the use of coarse recycled aggregates: 

• Use of coarse recycled aggregates with d ≥ 4 mm 

• Table E.2 contains the maximal limit values for the replacement of natural normal 

aggregates by coarse recycled aggregates depending on the exposure classes: 
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Table E.3 – “Recommendations” for coarse recycled aggregates according to EN 12620: 
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ÖNORM B 4710-1:2018 

According to this code only one type (e.g. RB-A1 or RG-A3) of recycled aggregate may be used 

within a concrete type. Mixing several types in one type of concrete is not permitted. 

If recycled aggregates are used (>5% of the aggregate mass), this must be indicated in the 

concrete type denomination (e.g. C16/20/XC1/F52/GK22/RB-A1). 

The use of recycled aggregates of types RB-A1, RB-A2 and RG-A3 is only permitted for concrete 

if all the following points are fulfilled at the same time: 

• non-pre-stressed components 

• components not subject to fatigue 

• Compressive strength class < C40/50 

• Components without driving attack (XAT) 

• with low alkali input and low moisture penetration 

In addition, the use of concrete with recycled aggregates of type RH-B is only permitted if all 

the following points are fulfilled at the same time: 

• For use in dry conditions (e.g. concrete in buildings with low humidity and/or building 

components with suitable insulation) 

• Compressive strength class < C30/37 

• Components that are mainly subjected to compressive stress (excluding compressive 

stress due to prestressing), e.g. walls, columns, arches, vaults. 

Fine aggregates: 

• Fine recycled aggregates may only be used for concrete production in the case of wet 

processing. The proportion < 0.063 mm must be limited to 3% of the mass (f3) of the 

fine aggregate. Other processing methods are permitted if their suitability is proven. 

• When using fine recycled aggregates, care must be taken to ensure that the water 

requirement varies only slightly. 

• The addition of fine recycled aggregate when using natural or recycled aggregate 

mixtures (e.g. 0/16) is not permitted. 
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• Fine recycled aggregates with maximum particle size D ≤ 2 mm are not permitted, as a 

meaningful classification is not possible. 

Aggregate mixtures: 

• Aggregate mixtures from recycled aggregates must be verifiably composed of 

separately processed fractions (the fractions 0/1 and 0/2 are not permitted for this 

purpose). 

• When using grain mixtures made from recycled aggregates, the specifications in Table 

12 of this ÖNORM EN 4710-1 must be respected. 

 

Table E.3 defines the maximum mass percentages of replacement of coarse aggregates, fine 

aggregates and aggregate mixtures by recycled coarse aggregates, fine aggregates and 

aggregate mixtures in relation to its type and exposure class in performance-guaranteed 

concrete: 
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Additional regulations: 
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COMBINATION OF ÖNORM B 4710-1:2018, ÖNORM B 3140:2020 

AND RBV 
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COMPARISON AND ANALYSIS 

The Italian codes are characterized by a clear but partly limited structure. Italy is one of the 

only countries where the codes are also laws. 

Austria offers a wider and more strictly regulated system of codes. But it is more difficult to 

understand all the requirements and areas of application of the quality classes. 
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ITALY 

• There are clear regulations for coarse aggregates (Type A and Type B) with maximum 

percentages according to UNI 8520-2:2022, UNI 11104:2016 and NTC 2018. 

• The code UNI 8520-2:2022 states that fine recycling aggregates are permitted if certain 

parameters are achieved, but all other codes do not specify any maximum percentages 

etc. 

• Aggregate mixtures are not mentioned. 

• Only Dosing concrete up to strength class C 8/10 can be produced with coarse recycling 

aggregates of Type B. Normal lean concrete with strength class C12/15 can only be 

produced with Type A, and that also only up to a maximum replacement of 60%. 

• Other standard concretes can only be produced with a maximum replacement of 20-

30% and only by coarse recycled aggregates of Type A. 

• Recycled content (up to 10-15%) is allowed in in precast concrete elements if the 

concrete has the same or lower class than the old concrete. 

• CAM requires a recycled content (at least 5%) for public construction projects, which 

promotes sustainable use. 

• An external certification by an Accredia-approved laboratory is needed for the 

recognition of recycled material content in concrete (EPD, UNI PdR 88:2020 or 

certification in accordance with ISO 14021). 

 

AUSTRIA 

• The RBV 2024 regulates the areas of application for recycled building materials of the 

individual quality classes. 

• Recycled building materials of quality class H-B may only be used for the production of 

concrete from strength class C 12/15 or, in the case of strength class C 8/10, from 

exposure class XC1. Quality classes U-A, U-B and U-E may also be used for the 

production of concrete. 

• With Table 2 the code ÖNORM B 3140:2020 provides categories for the components 

of recycled aggregates: RB-A1, RB-A2, RG-A3 and RH-B. 
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• If recycled, crushed concrete granulate is used for the production of concretes of 

exposure classes XF2, XF3 and XF4, the old concrete (source material) must also be 

frost and de-icing salt resistant (XF2 and XF4) or frost resistant (XF3). 

• According to the code ÖNORM B 4710-1:2018 only one type (e.g. RB-A1 or RG-A3) of 

recycled aggregate may be used within a concrete type. Mixing several types in one 

type of concrete is not permitted. 

• Many requirements are defined for the individual categories when using recycled 

aggregates in concrete (e.g. which components can be built with them or maximum 

compressive strength classes) 

• Fine recycled aggregates may only be used for concrete production in the case of wet 

processing. The proportion < 0.063 mm must be limited to 3% of the mass of the fine 

aggregate. 

• Also recycled aggregate mixtures are allowed. 

• ÖNORM B 4710-1:2018 defines clearly the maximum mass percentages of 

replacement by recycled coarse aggregates, fine aggregates and aggregate mixtures in 

relation to its type and exposure class in performance-guaranteed concrete. 

• Dosing concrete and normal lean concrete up to strength class C12/15 can be 

produced with high replacement percentages of all aggregate types and categories 

(70-100%). 

• For concrete of class C25/30 XC2, all aggregate types and categories are still permitted 

(20-50%). 

• Beginning with concrete of class C30/37 XC3, only the categories RB-A1 and RB-A2 are 

permitted. 50% for coarse aggregates and 25% for fine aggregates. Aggregate mixtures 

are no longer permitted. 

• Lack of environmental standards (such as CAM in Italy). 
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CONCLUSION: WHICH COUNTRY HAS MORE OPPORTUNITIES FOR 

THE USE OF RECYCLING AGGREGATES? 

Austria has more possibilities for using recycled aggregates in concrete due to its flexible and 

detailed classification system, which allows higher replacement percentages in various 

strength classes. Italy has stricter regulations, limiting the use of recycled aggregates, 

especially in higher-strength concrete. Technically, Austria is more advanced because of its 

structured quality classes and specific guidelines for different exposure conditions, ensuring 

the durability of recycled materials (e.g. frost resistance). A key difference is the treatment of 

fine recycled aggregates. In Italy, they are allowed but generally not regulated in most codes, 

whereas Austria permits them only when wet-processed and limits the fraction below 0.063 

mm to 3% of the total fine aggregate mass. Italy, however, has clearer and more 

straightforward regulations, making compliance easier. In terms of sustainability, Italy is 

ahead due to its CAM requirements, which mandate a minimum recycled content in public 

construction projects. Austria lacks similar environmental regulations, focusing more on 

technical aspects rather than sustainability targets. Additionally, Italy requires external 

certification for recycled materials, ensuring traceability and environmental compliance. 

Austria allows mixed recycled aggregates, while Italy does not explicitly address them. The 

Austrian approach offers more flexibility for concrete producers, while the Italian system 

ensures stricter environmental and quality control. Overall, Austria provides more technical 

opportunities, but Italy promotes sustainability more effectively. 
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TECHNICAL QUESTIONS 

MATERIAL CHARACTERIZATION AND TESTS 

• How can fine recycling aggregates (<4 mm) be efficiently integrated into concrete 

applications? 

• Which test methods are most effective to ensure the long-term durability of recycled 

aggregates in concrete? 

• How can the frost/de-icing salt resistance of recycled aggregates be reliably proven or 

improved? 

• How can rapid and cost-effective tests for contaminant levels and material quality be 

developed? 

 

RECYCLING PROCESS 

• How can the sorting purity of recycled aggregates be improved, especially for mixed 

construction waste? 

• Which technologies could be more efficient to clean fine aggregates through wet 

processing and remove contaminants? 

 

PROCESSING AND MIXING 

• What mixing proportions are optimal to both maximize recycled content and ensure 

compressive strength? 

• How do recycled aggregates affect the rheological properties of fresh concrete and 

what adjustments are required? 
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ENVIRONMENT AND SUSTAINABILITY 

• How can life cycle analyses for recycled concrete be standardized to make the 

environmental benefits transparent? 

• What modifications are required to transfer CAM standards to private construction 

projects? 

 

CODES AND REGULATIONS 

• How could national codes be better harmonized with EN 206 to simplify international 

projects? 
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PROBLEM AREAS 

CODES AND REGULATONS 

• The lack of harmonization between international (e.g. EN codes) and national 

regulations makes cross-border projects more difficult and differences in exposure 

classes and compressive strength requirements make the cross-border use of recycled 

concrete more difficult and can lead to confusion. 

 

QUALITY ASSURANCE 

• The material quality of recycled aggregates varies significantly, especially from 

unknown sources. This makes it difficult to achieve consistent concrete quality. 

• Current codes restrict mixtures of different recycled aggregates in Austria (e.g. no 

mixing of RG and RB types). These restrictions could limit flexibility and marketability. 

 

COSTS AND AVAILABILITY 

• Recycled building materials are often more expensive to process than natural 

aggregates, which reduces their market acceptance. 

• Not all regions have sufficient processing plants, which limits their use regionally. 

 

FINES AND WATER REQUIREMENT 

• Recycled fine aggregates increase the water requirement of concrete mixtures, which 

has a negative impact on the fresh concrete properties. 

• The variability of fine aggregates makes process control difficult, especially in industrial 

applications. 

• Italian codes take insufficient account of fine aggregates, which limits their use. 
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LONG-TERM BEHAVIOR 

• There is insufficient data on ageing processes and possible chemical reactions between 

recycled aggregates and cement matrix (e.g. alkali-silica reaction). 

• The frost and de-icing salt resistance of concrete with recycled aggregates is not 

sufficiently documented in all exposure classes. 

 

ACCEPTANCE ON THE MARKET 

• Architects, construction companies and end consumers are often skeptical about the 

use of recycled materials, which limits their use. 
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OPPORTUNITIES FOR OPTIMIZATION 

CODES AND REGULATONS 

• Harmonization of codes and unified standards for exposure classes and maximum 

replacement percentages. One solution could be an EU-wide code for recycling 

aggregates that supplements national specifics. 

• Extended approval tests: Inclusion of specific tests for fine aggregates and mixed 

aggregates. Standardized testing procedures for the qualification of recycled 

aggregates, especially for fine aggregates. 

 

TECHNICAL INNOVATIONS 

• Hydrophobization: Development of technologies that reduce the water absorption of 

fine aggregates. 

• Thermal treatment: Use of heat to remove pollutants from recycled aggregates and 

improve mechanical properties. 

• There is a need for research into the development of chemical additives that stabilize 

the fine aggregates. 

 

EXTENSION OF APPLICATIONS 

• Development of specific concrete classes for non-load-bearing components with a high 

recycled content. 

• Introduction of prototypes for recycled concrete in innovative construction projects in 

order to establish the material. 

 

DIGITALIZATION AND QUALITY ASSURANCE 

• Use of AI and sensor technology for real-time monitoring of material quality in 

concrete production. 
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• Automated sorting systems for recycled aggregates could improve sorting purity. 

 

ECONOMIC INCENTIVES 

• Tax reliefs or subventions for companies that use recycled concrete. 

• Introduction of a “green bonus” for construction projects that use a high percentage 

of recycled concrete. 

• Sustainability incentives and sustainability as a standard: Mandatory requirements for 

minimum recycled content in Austria, similar to the CAM requirements. 

 

LONG-TERM STUDIES AND CERTIFICATION 

• Establishment of Europe-wide long-term monitoring of buildings with recycled 

concrete in order to collect data on durability. 

• Introduction of an EU-wide certification system for recycled building materials to 

promote acceptance and quality. 

 

PROMOTION OF SUSTAINABILITY GOALS 

• Definition of binding recycling quotes for private construction projects, as prescribed 

by CAM for public projects. 

• Development of indicators to measure CO₂ reduction through recycled concrete. 

 

EDUCATION AND SENSIBILIZATION 

• Training courses and workshops for architects and construction companies to 

introduce the benefits and correct use of recycled aggregates. 

• Educating the public about the environmental benefits of recycled concrete. 

 

 


