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LOOKING BACK AT MC2010

11th fib General Assembly voting on Model Code 2010, Lausanne, 29 October 2011
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LOOKING BACK AT MC2010
Implications of improved materials and forms of construction
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LOOKING BACK AT MC2010
Implications of improved materials and forms of construction

High performance materials offer amazing chances, but need new standards
Concrete strength until C120 in daily use
Defined performance design asks for uncoupling concrete strength and concrete properties

Test of prestressed slab, USA, 1954 Test of UHPC slab, The Netherlands, 2015
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LOOKING BACK AT MC2010
Implication of dealing with old types of concrete and old forms of construction

Knowledge of old materials is decreasing
Insight in deterioration processes is required
Upgrading, repairing, refurbishment, retrofitting & strengthening are becoming daily business
Understanding of interaction between old and new materials is incomplete
Reliable determination of structural performance of existing structures is needed

Impact damage Freeze-thaw damage Fire damage
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LOOKING BACK AT MC2010
Recognition of User Needs & Life-Cycle Perspective

New world-wide challenge
Dealing with increasing need for mobility
Dealing with aging of society
Dealing with limited resources
Dealing with the CO2 emission problem

Developing integral design concepts
including sustainability
by smart (conceptual) design

Resource
extraction

Building material
manufacturing

Design, analysis,
planning

Construction

Recycling / disposal

Operation / Use
Assessment / Maintenance

Upgrading / Repair

Deconstruction,
Demolition
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LOOKING BACK AT MC2010
Enabling use and benefiting from new technologies:

FEM: powerful computers and numerical programs
For structures with special characteristics (size,
complications, advanced shapes, unknown boundary
conditions) reliable numerical analyses can provide
valuable information on structural behavior, safety and
remaining service life

SHM: monitoring with advanced sensor techniques
Structural Health Monitoring enables to assess reliable
data on the real conditions and behavior of structures, and
may enable reduction of uncertainties in the assessment
and prediction of the performance of the structures

Bridge support NL-FEM analysis (DIANA)

Corrosion measuring & monitoring
systems
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GENERAL PRINCIPLES OF MC2010
Design of concrete structures should be aimed at creating a reliable structure with required durability,
i.e. structure that meets specified demands for safety and serviceability for a defined number of
years in a sustainable way

Even though concrete structures have a limited service life, it can considerably be extended by:
good (conceptual) design
good (conceptual) re-design based on objective assessment
adequate threw-life management

Van Nelle factory
Rotterdam, The Netherlands

1930 2016
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Safety, serviceability, durability and sustainability as design criteria
Performance-based approach

In the context of the performance-based design of
structures, reliability refers to the ability of a structure or
structural member to fulfil the performance requirements
during the service life for which it has been designed at a
required probability level.

Limit state concept
To represent the transition between the desired state and the
adverse state the concept of limit state is adopted:

reliability differentiation for new and existing structures
application of reliability concepts for/in service life design
introduction of reliability concepts for/in numerical analysis

Reliability-based safety philosophy
Reliability concepts shall cover at the same time
new and existing structures

GENERAL PRINCIPLES OF MC2010
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GENERAL PRINCIPLES OF MC2010
Reliability based safety philosophy
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GENERAL PRINCIPLES OF MC2010

Performance-based design and assessment
Verification procedures

Procedures should demonstrate that no violation of the limit state criteria takes place during the entire
(residual) service life.
Verification shall be done by scientifically based descriptional models, which are provided at different level
of approximations, and considering leven of knowledge.

Descriptional models
Models for describing the behavior and the structural resistance shall be derived on physical basis.
Empiricism has been largely removed, which is in favor of a clear definition of the limits of applicability.
The models should, however, not only include the relevant parameters, but reflect the stochastic character of
proceses described.

Level of Approximation approach
The level op Approximation approach is considered to be a major step ahead:
A basic principle of this approach is that the highest LoA models represent the performance with the highest
accuracy and the lower LoA models are consequent simplifications of this representation.

Level of Knowledge
Due considertaion of the level of knowledge and consistent tratment of parameter and model associated is
needed.

Levels of approximation Safety formats in safety evaluation: Levels I to IV
IV System assessment of critical existing structures I Partial factor methods

& design of special cases e.g. by FEM II Updating of info / reduction in uncertainty
III In-depth elemental evaluation of existing structures III Full probabilistic approach

& design of special cases IV Full probabilistic with cost (& sustainability) optimisation
II Typical elemental design & assessment
I Preliminary design & assessment, non governing limit state
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GENERAL PRINCIPLES OF MC2010
Level of Approximation approach
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GENERAL PRINCIPLES OF MC2010

Safety formats in durability evaluation: Levels I to IV
I Avoidance of deterioration

Low likelihood of deterioration for particular limiting circumstances / concrete recipes, but not fool proof
II Deemed-to-satisfy design

Tabulated approach most widely used at present
III Partial factor design

If calibrated, appropriate to standard structures
IV Full probabilistic design

Only realistic for special / monumental structures

Approach to service life design used in fib Model Code
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LOOKING FORWARD AT MC2020

MC2010 MC2020
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GENERAL PRINCIPLES OF MC2020

Single merged structural code for both new and existing concrete structures

Integrated life cycle perspective with particular attention to through-life management,
Fundamental principles and a safety philosophy based on reliability concepts,
Implementation of performance based concept,
Holistic treatment of structural safety, serviceability, durability and sustainability,
Consistent approach to robustness and redundancy/resilance
Provisions based on generalized models and level of approximation approach,
Removing constraints for novel types of concrete and reinforcing materials and novel types of
construction forms,
Considering material degradation and accounting for progressive damage
Full advantage of information acquired by testing and monitoring.

Strong international (world) perspective
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GENERAL PRINCIPLES OF MC2020

Safety philosophy for (new & existing) concrete structures

Reliability concepts shall be extended and updated to cover at the same time new and existing structures
considering that:

higher target reliability levels implies a larger cost increment in existing structures compared to new
remaining service life is smaller for existing structures compared to design working life of new structures
updated information on actual resistance of an existing structure can be available

The target reliability values

existing structures
compared to the new ones
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GENERAL PRINCIPLES OF MC2020
Design strategies for robustness of (existing) structures
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GENERAL PRINCIPLES OF MC2020
Time dependent reliability analysis by modern analysis tools (FEM)

Computation approaches shall enable accounting for progressive deterioration process
Computation approaches could be pursued for the reliability analysis of structures showing implicit
limit state functions
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GENERAL PRINCIPLES OF MC2020
Through-life management of (existing) structures

22 | Van ModelCode 2010 naar ModelCode 2020 06 April 2017

MC2020 CONTENTS PROPOSAL
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MC2020 CONTENTS PROPOSAL
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T10.1
MC2020



29 | Van ModelCode 2010 naar ModelCode 2020 06 April 2017

ORGANIZATION FRAMEWORK FOR MC2020

Final decisions regarding membership are taken in conjunction with the Technical Council and the COM10 Chair
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TIMELINE FRAMEWORK FOR MC2020
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TIMELINE FRAMEWORK FOR MC2020

32 | Van ModelCode 2010 naar ModelCode 2020 06 April 2017

TIMELINE FRAMEWORK FOR MC2020



THANK YOU FOR YOUR
ATTENTION

Take a look:
TIME.TNO.NL
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