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Objective: release model codes that can serve as the basis for future codes for 
concrete structures worldwide, reference for the research and 
development work, and a resource for professional education

Innovative Integration: go beyond conventional approaches by incorporating the latest 
advancements in concrete technology, reinforcing materials, and 
construction techniques

Development approach: respond to contemporary requirements and broad range of engineering 
needs

Global Recognition: acknowledge diverse engineering communities worldwide and cater to 
regional requirements while maintaining global applicability

Joint Effort: reflect collective efforts and expertise of more than 1ʼ400 contributors 
from 67 countries
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What has been achieved in fib Model Code (2010)

6

• A code, basically, for new structures
• Improved safety formats for new structures
• Design with due regard to service life of structures
• Improved constitutive relations for conventional types of concrete, with due attention to durability aspects
• Wide scope of loading types (static, fatigue, impact, explosion, seismic, fire, cryogenic)
• Steel fibres and non-metallic reinforcement as new alternatives for reinforcing concrete structures
• First introduction of sustainability
• First introduction of  “conceptual design” to stimulate creativity
• First introduction of numerical analysis
• First introduction of maintenance strategies for through-life care
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fib General Assembly voting on Model Code 2010, Lausanne, October 2011



Aspiration and challenge of fib Model Code (2020)
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Sustainability framework in fib Model Code (2020)
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• MC(2020) adopts a sustainability-driven performance-based 
approach to design, execution and life-cycle management 
of concrete structures. 

• The sustainability-driven performance-based approach to design and 
assessment seeks to ensure that the structure fulfills the 
performance requirements it is expected to meet throughout its 
full / extended service life cycle.

• The essence of the concept of the performance-based approach is that 
the requirements which have to be met should be defined, 
but not the manner in which this should be done

• Sustainability is described by means of                            3 
interdependent pillars on which sustainable 
development depends:

• social pillar
• environmental pillar
• economic pillar
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Performance-based approach supporting sustainability
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Principles of structural performance verification
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• MC(2020) follows consistent approach to design of new structures and assessment of existing structures with
safety philosophy based on risk and reliability concepts
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Principles of structural performance verification
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Levels-of-Approximation approach
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Principles of structural assessment
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MC2020 provisions for assessment cover :

• Existing structures without deterioration
Principally the same behavioural models apply as for new structures: if 
concrete strength and steel properties are known the determination of the
bearing capacity can be carried out, taking advantage of the LoA approach
(?)

• Existing structures with deterioration
Principally the same basic behavioural models as for new structures 
only adjusted to include the effect of deterioration on the mechanism. 
Therefore additional parameters are included.

• Existing structures with non compliant detailing
Principally the same basic behavioural models as for new structures 
with additional/different values of parameters to include effect of non 
compliant details.

The structural assessment process is commonly taken 
forward using an incremental approach

Structural assessment levels
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Life-cycle perspective
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Design and execution of preventative and remedial works 



fib Model Code (2020)  :  ToC
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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 management
7. Principles of execution 
8. Principles of conservation 
9. Principles of circularity and dismantlement
10. Implementation of quality and information management during LCM

PART III  : PRINCIPLES OF STRUCTURAL VERIFICATION
11. Structural performance evaluation framework 
12. Principles of structural design and assessment
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fib Model Code (2020)  :  ToC
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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
14. Bond of embedded steel reinforcement : anchorages and laps
15. Bond of embedded non-metallic reinforcement 
16. Bond of externally applied reinforcement
17. Concrete to concrete 
18. Concrete to steel by mechanical interlock
19. Anchorages in concrete
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fib Model Code (2020)  :  ToC
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PART VII - DESIGN AND ASSESSMENT PROCEDURES – MAIN TECH  CONTENT 
26. Conceptual design
27. Approach to design
28. Approach to assessment 
29. Structural analysis
30. Evaluation of structural performance

• structural safety (ULS) for predominantly static loading
• structural safety (ULS) for non-static loading
• seismic design, assessment or retrofitting
• structural safety (ULS) for extreme thermal conditions
• serviceability (SLS) of RC and PC structures
• condition limit states (CLS) associated with durability
• structural safety, serviceability and condition limit states associated to durability for FRC structures
• structural safety, serviceability and condition limit states associated to durability for RC structures with externally applied reinforcement
• robustness
• evaluations assisted by non-linear finite element analyses
• verification of structural performance assisted by testing and monitoring
• evaluation of effectiveness of new structures, measures and intervention
• detailing
• evaluation of anchorages in concerts

26. Evaluation of other aspects of social performance
27. Evaluation of environmental quality
28. Evaluation of economic efficiency
29. Sustainable decision making
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PART VIII  :  EXECUTION 
31. Execution management 
32. Construction works
33. Execution of interventions 

PART IX  :  CONSERVATION (LIFE-CYCLE MANAGEMENT)
38. Conservation

PART X  :  CIRCULARITY - DISMANTLEMENT AND REUSE 
39. Circularity and dismantlement
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fib MC (2020) Highlights : innovative materials
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fib MC (2020) highlights : innovative materials
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Developing guidance documents for RAC

• scope definition and range of applicability
• substitution rate 
• assessment of material properties
• mechanical properties and properties related to durability

• design, assessment and execution guidance 
• assumptions used for design and in assessment incl. stochastic approach 

and treatment/determination of safety factors 
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fib MC (2020) highlights : innovative materials
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Developing guidance documents for Fiber Reinforced Concrete 

• classification
• assessment of properties of fibre reinforced concrete

• taking advantage of information acquired by testing and monitoring
• test methods for the determination of FRC properties
• durability of steel fibres in concrete 
• constitutive laws incl. creep and fatigue

• structural behavior
• behavior in shear with/without conventional reinforcement 
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fib MC (2020) highlights : innovative materials
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EXISTING 
STRUCTURES

REMAINING WORKING LIFE often smaller 
than 50 years

ADJUSTED REFERENCE PERIOD IN 
ASSESSMENT

SUBSTANTIAL COSTS OF 
INTERVENTIONS on existing 
structures in order to 
increase performance levels

ADJUSTED β TARGET IN 
ASSESSMENT

TESTING, INSPECTION AND MONITORING can be done in order to increase 
KNOWLEDGE LEVEL

ADJUSTED TREATMENT OF UNCERTAINITIES :
• UPDATING BASIC VARIABLES RELATED TO MATERIAL CHARACTERISTICS 
• UPDATING ASSESSMENT VALUES OF BASIC VARIABLES
• UPDATING RELIABILITY LEVEL 
• UPDATING OF ACTION EFFECT MODELS 
• UPDATING OF RESISTANCE MODELS 
• UPDATING ACTIONS MODELS

DETERIORATION MECHANISMS  
are to be taken into account

Assessment assisted by 
adequate  models (incl. NLFEA) 

fib MC (2020) highlights : Structural assessment



fib MC (2020) highlights : use of information in assessment
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Use of structure-specific information in verification of performance during the assessment of existing structures implemented in fib Model 
Code

TESTING of materials TESTING of elements & systems

- assessing directly the compliance with 
reliability requirements with regard to the 
limit state under consideration by proof-load testing

- assessing directly the compliance with 
performance requirements under 
service load and/or structural 
identification based on diagnostic testing 

- updating the action effect model for the 
assessment

- updating the basic variables related to
material characteristics in the assessment
model(s)

- updating the material behaviour model for
the assessment on the resistance side, taking into
account the intrinsic variability of material properties
and the material behaviour model uncertainties

- updating the assessment values of basic
variables related to material
characteristics in the assessment model,
which is the basis for updating of the partial
safety factor γM for the basic variables
related to material characteristics, used
in the limit state verifications at the semi-probabilistic level

INSPECTION & MONITORING



Concluding comments & future outlook
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fib MC (2020) impact:
• assisting the creation of sustainable concrete structures (new / adapted / upgraded etc)

• including improved technical guidance and providing better tools and techniques for :

• design / execution/ life cycle management of new concrete structures 

• assessment / adaptation / alteration of existing concrete structures incl. structures after interventions

• educating the engineering community to master the processes and procedures involved in performance-based approaches, 
in which the standards / specifications will have to play a necessary supporting role

Aspiration : fib Model Code for Concrete Structures which is better suited to future demands and the 
circumstances encountered in the years ahead 
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Concluding comments & future outlook
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fib MC future research needs (with potential trigger effect within the JCSS) :
• safety philosophy reflecting sustainability objectives (TG.SAG.2)
• uncertainty treatment in sustainability-oriented multicriteria decision making (TG.SAG.2)
• design optimization incl. e.g. calibration of simplified approaches,…, risk-based design approaches (COM2, COM3)
• operational methods for design by testing with innovative materials (TG.SAG.2 incl. COM2, COM3, COM4)
• operational methods for design with reclaimed elements (TG.SAG.2 incl. COM2, COM3, COM4)
• assessment methods for existing structures - ULS verification under degradation (TG.3.1)
• operational methods for assessment of existing structures by proof loading (TG3.2 & IABMAS)
• operational methods for SHM and data-informed diagnostics of existing structures (TG3.3)
• assessment of existing structures based on past performance of structural element(s) and/or system(s)
• uncertainty treatment in modeling of structural performance and durability by data-driven approaches / AI 
• verification framework for resilience (of concrete structures)

Aspiration : fib Model Code for Concrete Structures which is better suited to future demands and the 
circumstances encountered in the years ahead 
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Thank you for your attention


