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The construction works must be designed and build in such
a way, that in the event of an outbreak of fire :

- the load bearing resistance of the construction can be
assumed for a specified period of time

- the generation and spread of fire and smoke within the
works are limited

- the spread of fire to neighbouring construction works is
limited

- the occupants can leave the works or can be rescued by
other means

- the safety of rescue teams is taken into consideration
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To prove compliance with Essential
Requirements :

» Tests + extended applications of results
»calculation and/or design methods
»combination of tests and calculations

National fire regulations: >

~=Required class - or fire resistance time 4

Parametric fire: Nominal fire:

classification

- Fire resistance | €CE marking
time - European REI (M) _<| REI (M)

.......

EN 13501-2

Fire parts of Eurocodes: Classification standard

- Tabulated data
- Simplified calculation 1
- Advanced calculation EN 1363, EN 1365

Fire tests
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Project Design
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Alternative verification method
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(Thermal Actions by Nominal Fire)
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Alternative verification

Performance-Based Code
(Physically based Thermal Actions)

Selection of Simple or Advanced Fire
Development Models

method

Member
Analysis

Calculation of
Mechanical
Actions at
Boundaries

Simple Advanced
Calculation Calculation
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(if available)

Analysis of
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Structure

Calculation of
mechanical
Actions et
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Advanced
Calculation
Models

Analysis of
Entire
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Advanced
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Basic requirements
1 - General

- - Design values of material X ;
2 - Basis of Design Verification methods
Concrete .
3 - Material Properties Reinforcing steel ARETRsE sl el

properties

*
Prestressing steel

r---

Strength reduction

Simplified

calculation methods
L

Temperature profiles =

— Reduced cross-section ’_

Advanced

calculation methods General aspects
S R Thermal response

Mechanical response
Spalling Validation

Joints

Protective layers

4 - Design Procedures

Columns

Walls

Tensile members
Beams

Slabs
. 1

Spalling
6 - High strength Thermal properties

concrete Structural design

5 - Tabulated data
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Scope
- Design of concrete structures for fire exposure in conjonction
with EN 1992-1-1 and EN 1991-1-2
- Applicable to normal weight concrete up to C 90/105 and
lightweight concrete up to LC 50/60

¢ Requirements

v Design to maintain the load-bearing function (R)
and/or

v Design and construction to maintain the separating
function (E, I)
A Nominal fire exposure during the required time period

A Parametric fire exposure during the complete duration of fire
(specific criterion for | in the decay phase)
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¢ Design values of material properties

. Mechanical material properties
Xasi = Kqg QK / Qi

. Thermal material properties
Xq5i = X I Qusi (favourable)
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(1) The effect of actions should be determined fortime t=0
using combination factors v, , or ¥, , according to EN 1991-1-
2 Section 4.

(2) As a simplification to (1) the effects of actions may be
obtained from a structural analysis for normal temperature

design as:
Eys = 7: Eq4
Where

E, is the design value of the corresponding force or moment for
normal temperature design, for a fundamental combination of
actions (see EN 1990);

1. 1s the reduction factor for the design load level for the fire
situation.
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Wind loads
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Note 2: As a simplification a recommended value of 7; =

0,7 may be used.
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. Stren%th and deformation properties in Section 3 are given for
simplified and advanced calculation methods

* Strength reduction curves for Tabulated data (in Section 9) and
Simplified calculation methods (in Section 4) are derived from
material properties in section 3

* Thermal properties are given in Section 3 for calculation of
temperature distribution inside the structure

* Material properties for lightweight concrete are not given due to

wide range of lightweight aggregates
— this does not exclude use of lightweight aggregate concrete, see e.g.
Scope and Tabulated data

* Strength and deformation properties are applicable to heating
rates similar to standard fire curve (between 2 and 50 K/min)
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Mathematical model and parameters f_ g, £.4gand &, ¢
Oce = 1,0 in fire design
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The same strength reduction values are given for simplified
calculation methods in Section 4

1. Siliceous concrete
2. Calcareous concrete
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&sp,6 = fsp,e / Es,e Esyo — 0,02

Class A reinforcement:

fsy,@

f sp.@
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Figure 3.7 — Conductivité thermique du béton
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 advanced calculation methods for simulating the behaviour of
structural members, parts of the structure or the entire structure,
see 4.3
— only principles are given, no detailed design rules
* simplified calculation methods for specific types of members, see
4.2

|— Strength reduction

| Sl w_nphﬂedl | L Temperature profiles =

Reduced cross-section ’_

Ashear, torsion & anchorage ;
spalling ; joints




EUROCODE 2 Simplified calculation methods

Background and Applications

Dissemination of information for training i Brussels, 20-21 October 2011



