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A Bridge between Research and Practice

International Federation for Structural Concrete

Creation of the fib

fib members in 104 countries40 fib statutory members
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Sustainability in the fib Model Code

2023 Statutory member countries

40 fib Statutory Member Countries

Argentina – Australia – Austria – Belgium –Brazil – Canada – China – Cyprus – Czech Republic– Denmark – Finland –

France – Germany – Greece – Hungary – India – Iran – Israel – Italy – Japan – Luxembourg – Netherlands – New Zealand –
Norway – Poland – Portugal – Romania – Russia – Slovakia – Slovenia – South Africa – South Korea – Spain – Sweden –
Switzerland – Turkey – UAE – Ukraine – United Kingdom – United States

fib Statutory 
Member Countries

NMG Organisations in Brazil
- Abcic
- Abece
- Ibracon
Delegates
- Fernando Stucchi (Head of Delegation)
- Iria Doniak
- Odinir Klein Junior
- Julio Timerman
Young Members Group
- Marcelo Melo
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Brazil in the fib

NMG Organisations in Brazil
- Abcic
- Abece
- Ibracon

Delegates
- Fernando Stucchi Head of Delegation
- Iria Doniak
- Odinir Klein Junior
- Julio Timerman

Young Members Group
- Marcelo Melo

Members from Brazil in the fib
- + 100 members or participants in TGs
- 44 Students and Young Members

Persons in working groups
- Presidium and Deputy President: Iria Doniak
- YMG Deputy Chair: Marcelo Melo
- TG6.5 Precast bridges Convener: Marcelo Waimberg
- TG6.9 Parking structures Convener: Iria Doniak
- COM 5 member: Pedro Almeida
- COM 6 member: Mounir El Debs, 

Marcelo Ferreira, 
Iria Doniak

- COM 9 member: Fernando Stucchi
Iria Doniak

- COM 10 member: Fernando Stucchi
- TG6.3 Sustainability: Iria Doniak

Paulo Helene
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A Bridge between Research and Practice

International Federation for Structural Concrete

Mission and Objectives of the fib

“To develop at an international level the study of scientific and practical matters 

capable of advancing the technical, economic, aesthetic and environmental 
performance of concrete construction.”  Statutes of the fib

Stimulation of 
research and 
synthesis of 

findings

Transfer into 
design and 
construction 

practice

Dissemination by 
publications, 

conferences, etc.

Production of 
recommendations 

and codes

Dissemination of 
information to 

members
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General 
Assembly

Technical 
Council

Commissions
Task Groups

Working Parties

Presidium Secretariat

The fib’s structure

October 2023 David Fernández-Ordóñez
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Materials & production

COM3
Existing 

Concrete 

Structures

COM2
Analysis & 

design

COM1
Concrete 

structures

Planning & execution

COM6
Prefabrication

COM5
Reinforcement

COM4
Concrete & 

concrete 

technology

COM8
Durability

COM7
Sustainability

COM9
Dissemination 

of knowledge

Sustainability & durability Education & publications

COM10

Model Codes

YMG

Young 

Members

SAG
Sustainability
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A Bridge between Research and Practice

International Federation for Structural Concrete

2023-24 fib Presidium members

Larbi Sennour

USA

Alberto Meda

Italy

Stephen Foster

Australia

President

Akio Kasuga

Japan

Past President

Alfred Strauss

Austria

Sylvia Keßler

Germany

Jean Michel 

Torrenti

France

David Fernández-

Ordóñez

Secretary General

Iria Doniak

Brazil 

Deputy President

Agnieszka Bigaj

Netherlands

Marco di Prisco

Italy

October 2023
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A Bridge between Research and Practice

International Federation for Structural Concrete

fib Bulletins
1978

1990

2010

fibModel Code for 

Concrete Structures 

2020 

Model Codes The fib’s journal Structural Concrete 

➢ Current impact factor: 3.2

➢ 6 issues per year

➢ fib Model Code (2020) 

layout is underway

➢ Technical reports

➢ State-of-the-art reports

➢ Textbooks 

➢ Manuals or guides

➢ Recommendations

October 2023
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Access to the Publications of the fib
PDF viewer
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A Bridge between Research and Practice

International Federation for Structural Concrete

➢ Social media
➢ fib-news
➢ e-newsletter

Let’s keep in touch

fib YouTube Channel

Join the fib Young Members Group!

➢ Events
➢ Podcast series
➢ YMG competition
➢ And more!
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A Bridge between Research and Practice

International Federation for Structural Concrete

fib Young Members Group!
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A Bridge between Research and Practice

International Federation for Structural Concrete

fib PhD Symposium 2024 in Budapest, Hungary

28-39 August 2024

fib ICCS24 Sustainability in Guimarães, Portugal

11-13 September 2024

fib Symposium 2024 in Christchurch, New Zealand

11-13 November 2024

fib International Symposium on Conceptual Design of 

Concrete Structures, 2025 Rio de Janeiro, Brazil

14-15 May 2025

fib Symposium 2025 in Antibes, France

16-18 June 2025

Next events

October 2023
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Task Groups:

TG 6.1 Precast floors

Conveners: Maas (Belgium), Klein-Holte (Netherlands)

TG 6.2 Quality control for precast concrete

Convener: Frank (USA)

TG 6.3 Sustainability of structures with precast elements

Conveners: De la Fuente, Josa, Fernández-Ordóñez (Spain)

TG 6.4 Precast concrete towers for wind power generators

Convener: Lancha (Spain)

Commission 6. Prefabrication

October 2023
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Task Groups:

TG 6.5 Precast concrete bridges

Conveners: Waimberg (Brazil), Kata (Japan)

TG 6.6 Retrofitting of precast seismic structures

Convener : Pampanin (Italy)

TG 6.8 Terminology for precast concrete

Convener: Krohn (USA)

TG 6.9 Precast Parking Structures

Conveners: Sennour (USA), Doniak (Brazil)

TG 6.11 Vision of precast concrete on social challenges

Convener: Falger (Netherlands)

Commission 6. Prefabrication

October 2023
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fib Commission of Prefabrication. Publications
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fib Commission of Prefabrication. Publications
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fib Commission of Prefabrication. Publications
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Evolution of Model Codes

Model Code 2010Model Code 1978

CEB Bull. 165 Seismic Design

Model Code 1990

fib Bull. 34 Service Life Design

Model Code 
(2020)

October 2023
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fib Model Code 2010 fib Model Code 2020

MC2010
5 Parts
10 Chapters

MC2020
10 Parts
39 Chapters

Greatly 

extended 

technical 

scope and 

coverage

2020
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MC2020

Identified overarching goals for the publication

▪ MC2020 is a single, merged structural code for new and existing 

structures

▪ Is an operational model code and oriented towards practical 

needs

▪ Includes worldwide knowledge with respect to materials and 

structural behaviour

▪ Recognizes the needs of engineering communities around the 

world

October 2023
David Fernández-Ordóñez
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MC2020 Content

▪ Takes an integrated life cycle perspective

▪ Provides a holistic treatment of structural safety, serviceability, 

durability and sustainability

▪ Defines fundamental principles and a safety philosophy based on 

reliability concepts and sustainability

▪ Uses performance-based concept to remove specific constraints 

for novel types of concrete and reinforcing materials

October 2023
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MC2020 Table of Contents

PART I SCOPE AND TERMINOLOGY

PART II BASIC PRINCIPLES

PART III PRINCIPLES OF STRUCTURAL PERFORMANCE EVALUATION

PART IV ACTIONS ON STRUCTURES

PART V INPUT DATA FOR MATERIALS

PART VI INPUT DATA FOR INTERFACES

PART VII DESIGN AND ASSESSMENT

PART VIII EXECUTION 

PART IX CONSERVATION

PART X CIRCULARITY AND DISMANTLEMENT

October 2023
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PART I  - SCOPE AND TERMINOLOGY

1. Scope

2. Terminology 

PART II  - BASIC PRINCIPLES

3. Sustainability perspective 

4. Principles of performance-based approaches

5. Life-cycle management

6. Principles of quality and information

7. Principles of execution 

8. Principles of conservation 

9. Principles of circularity and reuse 

10. Principles of Q&IM during LCM

PART III - PRINCIPLES OF STRUCTURAL PERFORMANCE EVALUATION

11. Structural performance evaluation framework

12. Principles of structural design and assessment

MC2020 Table of Contents

October 2023
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PART IV- ACTIONS ON STRUCTURES

13. Actions

PART V - INPUT DATA FOR MATERIALS

14. Concretes

15. Reinforcing steel

16. Prestressing steel & prestressing systems

17. Non-metallic reinforcement 

18. Fibre reinforced concrete

19. Materials & systems for protection, repair and upgrading

PART VI - INPUT DATA FOR INTERFACES

20. Bond of embedded steel reinforcement: anchorages and laps

21. Bond of embedded non-metallic reinforcement 

22. Bond of externally applied reinforcement

23. Concrete to concrete 

24. Concrete to steel by mechanical interlock

25. Anchorages in concrete

MC2020 Table of Contents
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PART VII - DESIGN AND ASSESSMENT

26. Conceptual design

27. Approach to design 

28. Approach to assessment

29. Structural analysis

30. Structural analysis and dimensioning 

31. Evaluation of other aspects of social performance 

32. Evaluation of environmental performance

33. Evaluation of economic performance

34. Sustainability decision making

MC2020 Table of Contents

October 2023
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PART VIII - EXECUTION 

35. Execution management 

36. Construction works

37. Execution of interventions 

PART IX - CONSERVATION

38. Conservation

PART X - CIRCULARITY AND DISMANTLEMENT 

39. Circularity and dismantlement

MC2020 Table of Contents

October 2023
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the fib Statement on Sustainability (2021)

October 2023
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Sustainability in the Model Code

October 2023
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Open Access:

https://doi.org/10.1002/suco.202300022
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MC2020. Specific aspects of Sustainability

Chapters related to Sustainability in the MC2020

▪ Chapter 3. Sustainability perspective

▪ Chapter 14. Concretes

▪ Chapter 26. Conceptual design

▪ Chapter 27. Approach to design

▪ Chapter 30. Evaluation of structural performance

▪ Chapter 31. Evaluation of other aspects of social performance

▪ Chapter 32. Evaluation of environmental performance

▪ Chapter 33. Evaluation of economic performance

▪ Chapter 34. Sustainability decision making

October 2023
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3. Sustainability perspective

3.1 Principles of design and assessment with respect to sustainable 

development

3.2 Social performance

3.3 Environmental performance

3.4 Economic performance 

MC2020. Specific aspects of Sustainability

October 2023
David Fernández-Ordóñez
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3. Sustainability perspective

Sustainability is a global goal of sustainable development focusing to assurance of quality 

on the Earth for the future generations.

Concrete products and structures should, through their performance within the entire life 

cycle, contribute to sustainable growth of society and sustainable development of life on 

the earth by reducing negative impacts and increasing positive affect on the society, 

environment and economy.

Sustainability approach is a key conceptual principle to be considered through the life 

cycle of concrete structures in all activities, including design, production, construction, 

operation, maintenance, repair and dismantlement or circular use of any building or civil 

engineering work forming the built environment.

October 2023
David Fernández-Ordóñez
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3. Sustainability perspective
In the design of new structures and in the assessment of existing structures, evaluation of 

performance should be performed for all three pillars of sustainability, …Social 

Performance,…Environmental Performance,… Economic Performance.

The approach to sustainability is consistent with the principles of performance-based 

design and assessment of concrete structures which is described in chapter 4. Hence, the 

relevant aspects of social, environmental an economic issues are to be dealt with as 

performances with the associated balanced requirements to be considered in order to 

provide the functions satisfactorily through the working life of the structure.

It is essential to consider changes and developments of performance within the entire life 

of a structure. Therefore, a life cycle approach is important in the sustainability evaluation. 

This consideration corresponds to the perspective of life-cycle management and care 

given in chapter 5.

October 2023
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3. Sustainability perspective

The relevant aspects of social, environmental and economic performance related to 

fulfilling performance requirements and contributing to achievement of sustainable 

development goals during the entire life of a structure shall be defined based on 

society and stakeholder needs. 

They should be specified during briefing phase in the client brief and during the 

subsequent phases of the design and assessment process they should be dealt 

with in a way that is compatible with the decision process employed by the owner.

October 2023
David Fernández-Ordóñez
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14. Concretes

14.5 Environmental performance of concrete

The evaluation of the environmental impact of a concrete structure is highly 

complex and comprises a great bandwidth of aspects reaching from emissions and 

resources consumption resulting from the production of the concrete and other 

building materials, the impact resulting from the building process itself, impacts 

resulting from the use of the structure (such as heating, cooling etc.) as well as 

impacts from the demolition of the structure.

Concrete, however, by definition, cannot be sustainable or non-sustainable in itself. 

It is rather in the responsibility of the designer to use the given material properties in 

the most sustainable manner during design, execution, and in-service operation of 

the structure throughout its entire life cycle. 

October 2023
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26. Conceptual design

26.1.2 Consideration of sustainability

Sustainability is a holistic concept that involves many aspects that must be 

satisfied simultaneously and in a balanced way. 

At the stage of conceptual design of new structures and interventions in existing 

structures the evaluation of sustainable performance shall be considered from the 

perspective of all three pillars of sustainability.

It is essential to consider changes and development of sustainable performance 

within the entire life of a structure.

October 2023
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26. Conceptual design

26.1.3 Consideration of life-cycle management

During the conceptual design stage, it is important to identify the different factors

that may affect the service life of the structure, so that they may be included in the 

design basis; in addition, it is relevant to find solutions that may mitigate such 

factors in order to be integrated into the adopted solution.

October 2023
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26. Conceptual design

26.1.3 Consideration of life-cycle management

During the conceptual design stage, it is necessary to propose details that will 

minimize the deterioration of the structure. For example, early consideration of the 

necessary drainage details and their operation will help guide their development in 

later design stages.

In this phase, it is essential to identify which are the structural members that will 

have a shorter service life and the auxiliary means that must be provided for their 

replacement.

October 2023
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27. Approach to design

27.2 Consideration of sustainability

Sustainable development is an overarching objective of Model Code 2020 which

is defined through three interdependent and mutually reinforcing pillars: namely

the objectives and performance requirements established under the pillars of

social responsibility, environmental quality and economic efficiency.

Figure 27.2-1 presents illustrative process steps for sustainable design, which

are applicable to both general and structural design activities. Appropriately safe

and reliable structural performance is a fundamental requirement for the

satisfactory societal performance of a concrete structure.

October 2023
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27. Approach to design

October 2023
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31. Evaluation of other aspects of social performance

31.1 Introduction

31.2 Health and quality of the built environment

31.3 Safety and security

31.4 Aesthetics and cultural heritage

31.5 Impact on local community

October 2023
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31. Evaluation of other aspects of social performance

31.1 Introduction

The goal of including this requirement consists of taking into account the 

satisfaction perceived for all those stakeholders involved from the 

construction phase to the service life of the structure. Better understanding 

of the connections between civil engineering and society can help to 

minimise their negative impacts and help to develop more socially 

sustainable structures 

October 2023
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31. Evaluation of other aspects of social performance

31.1 Introduction

The social issues include, on the one hand, criteria linked with the social 

effects of construction and operation of structure (protection of cultural 

heritage, service quality improve, local unemployment decrease, availability 

of affordable dwelling), 

and on the other hand criteria regarding health, safety and comfort of 

occupants and workers on site.

October 2023
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31. Evaluation of other aspects of social performance
31.2 Health and quality of the built environment

Health and quality of built environment has a fundamental impact on how 
people perceive, function, and behave. It makes a direct contribution to 
community social live and should be considered within all live cycle stages 
from design, construction, operation to the end of life of structure. 

Concrete and concrete structures could positively contribute to specific 
aspects of social performance by following qualities:

• Acoustic comfort

• Thermal comfort 

• Maintainability 

• Flexibility 

• Healthiness

October 2023
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31. Evaluation of other aspects of social performance

31.3 Safety and security

Security performance evaluation could be based on a risk analysis, where 

security risk could be generally expressed as a function of threats, 

vulnerabilities and potential impacts or expected loss. Nevertheless, 

application of risk analysis to the real problem is difficult due to a lack of 

relevant and meaningful variable data (e.g., cost of vulnerability, etc.).

October 2023
David Fernández-Ordóñez

Sustainability in the fib Model Code

MC2020. Specific aspects of Sustainability

53



www.fib-international.org

31. Evaluation of other aspects of social performance

31.4 Aesthetics and cultural heritage

The evaluation of aesthetics is in general influenced by the subjective taste 

of individuals. It is usually a part of evaluation of jury within engineering and 

architectural competition.

Cultural heritage includes, inter alia, tangible culture such as buildings and 

other construction monuments. Protection and conservation of historical 

buildings and other constructions represent an essential and highly 

important part of preservation of cultural human history. 

October 2023
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31. Evaluation of other aspects of social performance

31.5 Impact on local community

Negative impacts:
• Interferences associated to noise and particles pollution;

• Traffic disturbances during construction;

• Soil erosion impacts due to construction, including impacts to ground water level;

• Increased demand for water during construction and potential impact to water quality;

• Time delays or loss of activity due to maintenance, rehabilitation, repair activities.

Positive impacts: 
• New construction can create economic advantages for the local community, incl. 

increase employment during construction and employment after start of new built 
infrastructure;

• Improving transportation networks provides economic benefits to local community 
properties. By reducing travel time, people in local communities can reduce fuel costs 
and vehicle depreciation;

• Increased attractivity of the area by improvement of infrastructure.

October 2023
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32. Evaluation of environmental performance

32.1 General

32.2 Objectives of evaluation of environmental performance

32.3 Principles of environmental impact evaluation

32.4 Life cycle assessment

32.5 Environmental Product Declaration

32.6 EIA – Environmental Impact Assessment

October 2023
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32. Evaluation of environmental performance

32.1 General

The goal and scope of environmental impact evaluation shall be consistent

with the intended application in the design, construction and operation 

processes of concrete structure. The evaluation and optimization model 

should be sufficiently well defined to ensure that the results of the study are 

compatible, relevant and sufficient to address the pre-defined goals. 

October 2023
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32. Evaluation of environmental performance

32.2 Objectives of evaluation of environmental performance

Due to the global character of the problem and complexity of relations 

among the elements of the analysed system, environmental performance 

evaluation requires consideration of its multicriterial character. The use of 

multicriteria evaluation methodology and multicriteria optimization 

techniques respecting the significance of the system's interrelationships is 

thus essential and necessary.

The evaluation method should be capable to cover all relevant flows of 

material, energy and others, and should consider corresponding essential 

environmental criteria. However, simplification of the model is usually 

admitted.

October 2023
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32. Evaluation of environmental performance

32.3 Principles of environmental impact evaluation

The total environmental impact of product (i.e. concrete structure) should be 

considered throughout its whole life, from raw material acquisition, through 

production, use and disposal.

It is essential that the goal of optimization efforts should be to keep 

structural materials in the closed material cycle (the grey area) as long as 

possible. The high importance of maintenance and repair processes, which 

can increase the durability of concrete structure, is thus evident. Equally, the 

significance of renovation and recycling phases on the total environmental 

impact of concrete structure is considerable.  

Life cycle approach allows for the choice of either a cradle-to-gate, cradle-

to-grave or cradle-to-cradle life cycle.

October 2023
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32. Evaluation of environmental 

performance

32.3 Principles of environmental impact 

evaluation

Figure 32.3-3: Procedure for environmental design of 

concrete structures according to ISO 13315-4 [32-2] 

October 2023
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32. Evaluation of environmental performance

32.4 Life cycle assessment

The evaluation of the environmental performance is performed using 

standard Life-cycle assessment (LCA) methodology. This methodology is 

defined in a set of ISO, CEN, ACI and other standards. This chapter 

presents basic principles of LCA.

October 2023
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32. Evaluation of environmental performance
32.5 Environmental Product Declaration

ISO 21930 [32-11] provides core product category rules (PCR) for all 
construction products and services including concrete components and 
related services. In accordance with ISO 21930 [32-11], ISO 13315-8 [32-
12] provides principles, procedures and requirements for environmental 
labels and declaration for concrete and concrete structures specifically. This 
standard provides rules to ensure that all 

Environmental Product Declarations (EPD) of construction products, 
services and processes are derived, verified and presented in a harmonised
way. The overall goal of an EPD is to provide relevant, verified and 
comparable information about the environmental impact from construction 
products (e.g. concrete component like precast floor panel, precast column, 
etc.) and services.

October 2023
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32. Evaluation of environmental performance

32.6 EIA – Environmental Impact Assessment

Environmental Assessment is according to European legislation 

(https://ec.europa.eu ) a procedure that ensures that the environmental 

implications of decisions are taken into account before the decisions are 

made. 
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33. Evaluation of economic performance

33.1 Introduction

33.2 Cost categories

33.3 Methodology of LCCA
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33. Evaluation of economic performance

33.1 Introduction

The evaluation of the economic performance is normally done through a 

Life-Cycle Cost Analysis (LCCA)

LCCA is an approach for the assessment of the financial feasibility of 

projects. It is frequently based on Discount Cash flow analysis, which is 

commonly limited to Net Present Value analysis; however, other 

approaches can be used (e.g., real options).

Cost and risk are interdependent. Both should, in all cases, be considered

together. Sometimes, the most economical solution from the point of view of 

the cost could also be that with the higher risk associated.
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33. Evaluation of economic performance

33.2 Cost categories

The two main cost categories are: 

i. direct; and 

• design and construction costs, 

• overhead, risk and benefit of the construction and operation;

• maintenance, inspection and operation costs, and 

• end of service life costs.

ii. indirect costs.

Indirect costs are those which society incurs as a result of the construction, operation, 

interventions or decommissioning of the project. 
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33. Evaluation of economic performance
33.3 Methodology of LCCA

Despite the differences among existing LCC methodologies, the following 
steps can be identified as general in any method of LCC analysis:

• Definition of the project objective and scope;

• Establishing minimum performance requirements and restrictions;

• Identification of alternative options;

• Assumptions and parameters;

• Definition of the LCC model;

• Cost and time database;

• LCC Evaluation;

• LCC results and interpretation: identification of key cost drivers;

• LCC Sensitivity, uncertainty and risk analysis.
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34. Sustainability decision making

33.1 Introduction

33.2 Evaluation
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34. Sustainability decision making

33.1 Introduction

Each one of the pillars measures a different aspect of sustainability and the 

criteria and indicators that compose these pillars are generally not 

combinable. Therefore it is not possible to combine them in a direct way.

Administrations normally have economic limitations but also value specific 

aspects or ambitions of the project. Normally they will give more preference 

to solutions that add more value to their requirements if they are in the 

economic range that is affordable to them. Administrations can be restricted 

by economic limitations but these should value other requirements and 

ambitions of the project by properly considering the other pillars. 
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34. Sustainability decision making

33.2 Evaluation

There are several available approaches oriented to assess sustainability by 

combining the three pillars. Some of these tools might dismiss the explicit 

consideration of the ISO regulations for the evaluation of the performance 

according to the three pillars.

Should the pillars be combined to derive a global sustainability that permits 

to make decisions, a transparent and consistent procedure has to be 

followed to establish objective performance for each of the three pillars and 

the combination of them.
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Sustainability-related Task Groups in 
the fib

David Fernández-Ordóñez        www.fib-international.org 

SPECIAL ACTIVITY GROUP SUSTAINABILITY

TG.SAG.1 Data bases

TG.SAG.2 Low carbon concrete structures and best practices

COMMISSION 7 SUSTAINABILITY

TG 7.1 Sustainable concrete- general framework

TG 7.3 Concrete with recycled materials

TG 7.5 Environmental product declarations

TG 7.6 Resilient structures

TG 7.7 Sustainable concrete masonry components and structures

TG 7.8 Waste materials and industrial by products for high performance reinforced concrete 

structures

OTHER GROUPS RELATED TO SUSTAINABILITY

TG 1.5 Structural sustainability

TG 4.8 Low-carbon concrete structures

TG 6.3 Sustainability of precast structures
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Special Activity Group (SAG). Sustainability

Chair: Domenico Asprone (Italy)

Scope:
The In 2020, many countries, including the EU and Japan, declared their commitment to

carbon neutrality by 2050. This movement has gained momentum, particularly after the

COVID-19 pandemic, with over 100 countries now involved. Despite the significant CO2

emissions of the concrete sector, concrete remains an essential material for human

prosperity. To achieve sustainability goals, the world will require concrete structures with

minimal CO2 emissions in the near future.

Clients and taxpayers may begin to demand that designers, constructors, and owners

quantify the CO2 emissions of their projects properly. In this context, the fib must be

prepared to lead the change in the structural concrete community. It is essential that the

fib shares its knowledge and provides proper methodological approaches to enable a

reliable assessment of the environmental impact of concrete structures.
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To achieve its goal, the SAG will focus on three objectives:

• Establishing a comprehensive database of environmental impact data for structural materials 
used in concrete structures. The SAG will prioritize data related to the construction stage, but 
will also develop a strategy to manage data from the operational and maintenance stages, as 
well as the dismission stage. The data platform will need to be continuously maintained by 
collecting new data and updating existing data, with a focus on different lifecycle stages in 
different geographical areas. The SAG will source this data from manufacturers, designers, 
associations, and other institutions.

• Defining a reliable methodological approach to support designers in quantifying the 
environmental impact of concrete structure projects. The methodology will be based on LCA 
principles and focus on the requirements and performance of structures. The approach will be 
easily implementable and usable in the design process, with a common set of indicators and 
proper metrics established to compare data and allow for the definition of benchmarks. The 
methodology may also identify a Product Category Rule, according to the ISO 14000 series, 
to enable designers to produce EPDs for individual concrete structures.

• Identifying the best tools and knowledge to guide the decision-making process towards 
optimal structural solutions in terms of environmental impact while still satisfying expected 
structural and functional performances. The SAG will suggest proper optimization strategies 
and procedures and identify best practices for different structures, in various market 
conditions and geographical areas.
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▪ Existing database at national or regional level: state-of-the-art 

and availability

▪ Main properties/needs of the fib Database (sql, no-sql, 

regional, LCA phases, time representativeness…)

▪ Source data (manufacturers, associations, literature, …)

▪ Tools to use the database (online platform, report, specific Bill 

of Quantity software, BIM, …)

Objective 1: fib Database (TG.SAG.1, Costantino Menna)
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▪ Existing methodologies and standards: PCR, ISO, …

▪ Main properties/needs of the fib methodology (regional, LCA 
phases, boundary system, inventory data, Impact categories…)

▪ Level of application (structural sytems, structural typologies, 
technological boundaries)

▪ Tools to use the methodology (online platform, report, specific 
Bill of Quantity software, BIM, …)

▪ Methodology certification/standardization (EPD, Model code…)

▪ Examples and case studies

Objective 2: fib methodology (TG.SAG.1, Costantino Menna)
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▪ Identifying range of material, structural and technological 

innovation to enhance sustainability of concrete structures 

❑ innovations at material level, structural design level, construction level, 

maintenance and interventions level, dismantlement and circular use:

◆ addressed in ongoing fib activities

◆ not yet addressed in ongoing fib activities

▪ Identifying best practices for different innovative solutions, 

for various structures, market conditions and geographical 

areas

Objective 3.1: Low carbon concrete structures and best 

practices (TG.SAG.2, Agnieszka Bigaj):
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▪ Formulating consistent basis for performance-based design 

of sustainable structures in a life cycle perspective suitable 

for enhancing the sustainability of concrete structures:

❑ consistent safety philosophy for structural design innovative solutions 

(reliability requirements and uncertainties treatment in verification of 

structural performance)

❑ principles of equivalent performance approach for structural design 

with innovative (material) solutions

❑ framework for performance evaluation based on material and structural 

testing of innovative solutions 

Objective 3.2: Low carbon concrete structures and best 

practices (TG.SAG.2, Agnieszka Bigaj):
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▪ Identifying methodologies for decision-making process 

towards sustainable structural solutions for design, 

execution and life cycle management including 

interventions, optimized in terms of environmental impact, 

economic and social performance, and satisfying structural and 

functional performance requirements: 

❑ optimization objectives

❑ effective optimization strategies and procedures 

Objective 3.3: Low carbon concrete structures and best 

practices (TG.SAG.2, Agnieszka Bigaj):
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Consideration about new developments
(Joost Walraven)

Criteria for sustainability?

No official limit state criteria like 
for structural safety, serviceability 
and durability. 

Criteria for comparison 
between solutions: 
- carbon footprint, 
- embodied energy, 
- energy conservation, 
- efficient use of resources
- waste reduction
- global warming potential

Question: do we need limits 
or also more general considerations? 
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Limit values or design principles when pursuing 
sustainability? (Joost Walraven)

Pedestrian bridge in UHPC in 
Calgary 2007 (over 8 lanes); 
Bridge length 53m, 
Construction time 8 hours so no 
traffic congestions;
No intermediate support so 
safety and robustness.

Pedestrian bridge in Leyden in the Netherlands in 
CRC-concrete (Compact Reinforced Concrete)  l = 
38m, h = 0.275m.  Architectural solution in 
historical city centre
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Sustainability of buildings in relation to service life
(Joost Walraven) 

Apartment building Vlaardingen, 
The Netherlands (1960)

1980: From small apartments 
with many small rooms to larger 
apartments with larger rooms

2020: Need for more small 
apartments for singles of small 
families 
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http://globe-consensus.com

Brasil:
Abraham Belk TQS
Ricardo França USP
Vanderley John USP
Carlos Massucato Ibracon
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Benchmarking of Resource Use and Embodied CO2 in Buildings

The objective is to set the foundation for global benchmarks on the carbon footprint of

buildings, based on a joint methodology for assessing and reporting embodied impacts

in an attempt to generate globally harmonized yet location-specific benchmarks.

Measuring and benchmarking is a key strategy to reduce the resource use and CO2

footprints of the global building stock. A global standard will allow to compare and learn

from the wide variety global design and construction practices, fostering research and

innovation which are crucial to our common climate ambitions.

Globe Consensus
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GLOBE Data protocol for quantifying embodied carbon emissions in load-bearing building 

structures – Prerequisites for unified global benchmarking of embodied CO2 in buildings.

The paper at hand therefore establishes basic principles as how to carry out such a quantification, 

while considering different possible usage scenarios of the resulting data, such as political and 

regulatory, normative and stakeholder action. The provisions given in this paper are especially 

intended to generate a discussion within the normative community on how to implement embodied 

CO2 in limit state considerations during the design process of load-bearing structures.  

Globe Consensus
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TG 6.3 Sustainability of structures with precast elements
Conveners: De la Fuente, Josa, Fernández-Ordóñez (Spain)
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Sustainability in Housing: CEN TC 350 
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Sustainability in Housing: CEN TC 350 
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Sustainability in Housing: EPD
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Sustainability certification tools for buildings :

• BREEAM (UK) 

• CASBEE (Japan) 

• GBTool (International) 

• Green Globes TM (Canada) 

• LEED (USA) 

• Verde (Spain)
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Sustainability certification tools for buildings :
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Sustainability certification tools for buildings :
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53.05%
20.57%

26.02%

0.36%

VERDE

55.02%

15.80%

19.45%

9.73%

BREEAM

46.10%

26.05%

22.56%

5.29%

LEED
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Comparison of parameters between several sustainability tools

Sustainability certification tools for buildings :
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Life-Cycle Assessment:

A life-cycle assessment (LCA) is an environmental

assessment of the life cycle of a product.

fib Bulletin 71 “Integrated life cycle assessment of concrete

structures”

An LCA looks at all aspects of a product life cycle — from

the first stages of harvesting and extracting raw materials

from nature, to transforming and processing these raw

materials into a product, to using the product, and

ultimately recycling it or disposing of it back into nature.

A life-cycle assessment consists of these four phases.
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Life-Cycle Assessment:
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The production of precast concrete elements normally takes place

under controlled climatic conditions in enclosed factories. This makes

control of waste, emissions, noise levels, etc. easy compared to the

same process at a traditional building site. Working environment is

also easily controlled.

Moreover the use of new technologies like self-compacting concrete

(SCC) can significantly reduce the noise and vibration in the

production process. The use of high-performance concrete (HPC)

enables design and production of more reliable and more durable

structures with optimized shape.

The potential for savings in structural material consumption and

consequently natural resources is evident.

Precast concrete structures

99October 2023
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Opportunities for prefabrication 

SUSTAINABILITY

Energy

Raw 

materials

Waste 

materials

High strength 
concrete

Slender components

Minimum cement
Thermal mass
Demountability and 
possible reuse

Recycling

Precast concrete is showing the way

Environmentally 
friendly production

New design approach : adaptability
- large spans for interior flexibility
- maximum work in the factory – also for

technical equipment
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In some examples there have been compared the structures of buildings with

several heights for buildings of both homes and office. The functional unit is one

square meter of ground used by the building for the life of the building, including

both horizontal and vertical structural components and supplementary materials,

i.e., the total environmental load of the building. Lifetime expectation was taken as

50 years.

Energy consumption to produce floors .

Item Hollow core slab (MJ/m2) Cast in situ slab (MJ/m2)

Cement 186 389

Steel 45 60

Other raw materials 15 23

Manufacturing process 128 32

Transportation 28 42

Total 401 560

Energy consumption:

101October 2023
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Relative Costs of different kind of decks for housing. (ClMbéton. Paris 2002)
fibUK DISC, November 

2020 David Fernández-Ordóñez     www.fib-international.org 102

Cost of floors:
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A study in the Netherlands carried out an extensive investigation comparing a 

precast hollow core floor with a shuttering slab and a cast in situ floor. The results 

are shown in table:

Hollow core 1 Shuttering slab Cast in situ

Concrete (kg) 263,72 423,00 423,00

Reinforcement (kg) 3,22 6,44 6,11

Total mass (kg) 266,94 429,44 429,11

Eutrophication (kg PO43 eq.) 0,0356 0,0448 0,0410

Exhaustion (x 012) 0,0468 0,0621 0,0707

Ecotoxicity(x103m3) 2,78 5,52 5,81

Greenhouse effect (kg CO2 eq.) 55,2 58,6 53,4

Acidification (kg SO2 eq.) 0,252 0,321 0,306

Summer smog (kg C2H4 eq.) 0,0297 0,0453 0,0460

Human toxicity (kg) 0,318 0,429 0,411

Use of primary energy (mi) 461 592 643

Solid waste (kg) 36,3 59,6 58,8 

The quantities are per square meter. "eq." = equivalents

Comparison of different  floor types.
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Environmental impact of floors:
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A precaster in Norway carried out a comparison: The background was that a new 

large hospital was being planned, a regional hospital. 

Cast in situ floor Precast floor Savings
300 and 350 100 mm Sum 200 mm hollow  50 mm Rockwool   Sum

mm fiat slab topping core slabs and sound insulation with

U-elements 50 mm topping

Area (m2) 25’000 25’000 25’000 25’000

Concrete (m3) 8’000 2’500 10’500 2’880 1’250 4’130 6’370 

Concrete(tons) 20’000 6’250 26’250 7’200 3’125 10’325 15’925

No. of 1’333 417 1’750 257 248 505 1’245

truckloads

Possible less transportation in floor construction.
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Transport impact in the construction of floors:
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MIVES is a multi-criteria decision-making method capable of defining 

specialized and holistic sustainability assessment models to obtain 

global sustainability indexes. 

The method combines: 

a) a specific holistic discriminatory tree of requirements; 

b) the assignation of weights for each requirement, criteria and 

indicator; 

c) the value function concept to obtain particular and global indexes 

and

d) seminars with experts using Analytic Hierarchy Process (AHP) to 

define the aforementioned parts.

105

Multi-Criteria Method. General definition:
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Multi-Criteria Method. Requirement tree:
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The value function can be 

increasing or decreasing 

depending on the nature of the 

indicator (or measurement 

variable) to be evaluated. 

An increasing function is used 

when an increase in the 

measurement variable results in 

an increase in the decision 

maker’s satisfaction. 

A decreasing value function

shows that an increase in the 

measurement unit causes a 

decrease in satisfaction. 
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Multi-Criteria Method. Value functions for indicators;
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The members of the fib TG 6.3. “Sustainability of precast concrete 

structures” have assumed MIVES as a suitable tool to deal with the 

assessment of the sustainability index of precast concrete structures 

since this fits with the generality and flexibility required for this kind 

of analyses.

Various seminars were carried out in order to define the approach that 

the committee propose as a sustainability assessment method for 

precast concrete structures. As a result, the requirements’ tree 

presented has been established by the experts.

108

fib TG6.3. Proposed Tree, Criteria and Indicators:
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The requirements’ tree presented gathers a total of 9 criteria (C) and 23 indicators (I) 

which were established as the most representative. From these elements, it can be 

noticed that:

• The LCA embraces from cradle (from materials’ extraction) to the end of life 

(dismantling, this included). In this sense, other time boundaries could be 

considered whenever these are more representative of the sustainability 

assessment to be carried out.

• Increasing and decreasing value functions have been established. 

• The units are fixed as to allow measuring either a particular element (eg., panels, 

beams, columns) or the whole precast concrete structure. 

• Attributes were established as a measurement systems for some cases; particularly 

for those depending on local standards (Health & Safety indicators, for instance) 

and those with a high statistical component (non-quality costs, which depend on 

the type of elements, materials used, structural configuration, transport and 

handling methods, among others). 
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fib TG6.3. Proposed Tree, Criteria and Indicators:
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fib TG6.3. Proposed Tree, Criteria and Indicators:
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A survey was distributed among the fib TG 6.3 members in order to establish the 

potential weights to be used in the requirements’ tree. A total of twelve (12) weighs’ 

distributions were obtained and, from these, different statistical studies were carried 

out. In this regard, it must be highlighted that the weights gathered respond to the 

average values obtained from the survey.
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fib TG6.3. Proposed Tree, Variability:
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In terms of comparison with other sustainability or certification tools for buildings, 

this table gathers the weights’ distribution proposed in these alternative sustainability 

assessment approaches. 

The data gathered reflect that the average value of the economic requirement weight is 

reduced to 24% respect to the 35% agreed in the fib TG 6.3 whilst the environmental 

requirement weight increases up to 46% in contrast the 38% assumed in the fib

committee. Finally, average values between 25%-30% for the social requirement 

weight seems to be well-accepted.

It is important to note that the environmental sensitivity is high independently of the 

assessment method since values ranging from 33% to 55%, with variation coefficient 

17%, have been found. 
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fib TG6.3. Proposed Tree, Comparison with other tools:

October 2023
David Fernández-Ordóñez

Sustainability in the fib Model Code



www.fib-international.org

The most representative criteria and indicators to deal with the sustainability 

assessment of building columns according to the experts involved in the 

seminar carried out for this study case are: 
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Application example. Concrete columns for buildings:
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The results from the case study carried out are: 
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Application example. Concrete columns for buildings:
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As a result of this sustainability assessment, it can be concluded that:

• The most sustainable columns are those with smaller cross-sections and are 

built using high compressive strength concretes. 

• Columns made of self-compacting concrete have a higher SI than those 

vibrated.

• Circular columns are more sustainable than those square or rectangular shaped 

due to aesthetic and functional reasons.

• Circular columns have a higher index when using high performance concrete

and having small cross-section areas while square and rectangular alternatives 

are more sustainable when using conventional concretes and having bigger 

cross-sections  
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Application example. Concrete columns for buildings:
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fib TG6.3. Second document:

Application to a precast concrete building
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Case study

Precast

Cast on site
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fib TG6.3. Second document:

Application to a precast concrete building
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Model developed: decision-making tree

Requirement Criteria Indicators

R1. Economic 36%
C1. Cost 61%

I1. Direct 61%

I2. Indirect 6%

I3. Rehabilitation 11%

I4. Dismantling 21%

C2. Time 39% I5. Production & Assembly 100%

R2. Environmental 39%

C3. Emissions 55% I6. Emissions of CO2-eq 100%

C4. Energy 19% I7. Energy consumption 100%

C5. Materials 26% I8. Index of Efficiency 100%

R3. Social 25%

C6. Safety 60% I9. Index of Risk 100%

C7. Third parties' 

affectations
40%

I10. Social Benefits 55%

I11. Disturbances in construction 45%
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fib TG6.3. Second document:

Application to a precast concrete building
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Model developed: weights

Requirement Criteria Indicators

R1. Economic 36%
C1. Cost 61%

I1. Direct 61%

I2. Indirect 6%

I3. Rehabilitation 11%

I4. Dismantling 21%

C2. Time 39% I5. Production & Assembly 100%

R2. Environmental 39%

C3. Emissions 55% I6. Emissions of CO2-eq 100%

C4. Energy 19% I7. Energy consumption 100%

C5. Materials 26% I8. Index of Efficiency 100%

R3. Social 25%

C6. Safety 60% I9. Index of Risk 100%

C7. Third parties' 

affectations
40%

I10. Social Benefits 55%

I11. Disturbances in construction 45%

Participatory

approach
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Equivalent CO2 emissions
Energy consumption

Material efficiency index

Derived from LCA

ENVIRONMENTAL
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Safety Social benefits Disturbances in construction
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Risk Index (ORI)
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Conclusions:

❖ In this case study, the results obtained showed that the prefabricated solution was more 

sustainable than the on-site one.

❖ From an economic point of view, although the traditional solution has lower overall costs, the 

prefabricated solution is characterized by faster construction and repair times.

❖ Regarding environmental aspects, results showed the convenience of precast concrete 

especially from the point of view of the efficiency of materials that can be more easily recycled 

or reused.

❖ From a social point of view, the precast solution proved to be far superior to the one cast in 

place due to the lower exposure to the risks and disturbances caused in the construction phase. 
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