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Fire resistance check EC 2

esacd.07.01 Fire resistance check EC 2
Check of the fire resistance of beams, columns and hollow core slabs according detail-
ing rules and the simplified method as defined in the EN 1992-1-2.
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Fire resistance EN 1992-1-2
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The fire resistance EN 1992-1-2 is a Scia Engineer
module for checking both reinforced and pre-
stressed concrete 1D members (beams and
colums) according to EN 1992-1-2.

The program is fully integrated with Scia Engineer
modules for structural analysis and with modules
for checks of reinforced and prestressed concrete
members according to EN 1992-1-1.

Working with fire resistance
EN 1992-1-2

The Scia Engineer system provides a graphi-
cal environment within which the fire resistance
checks of reinforced and prestressed concrete
cross-sections are performed in a similar way to
regular concrete code checks. The members to-
be-checked are selected graphically using the
mouse. Graphical functions such as Pan, Zoom in/
out, Zoom window, user defined viewpoint, selec-
tion by the intersection line etc. make the work
easy, even for complex structures.

3D structure views graphically represent the integ-
rity check. Colours give a clear overview of any
over-dimensioning and unsatisfactory parts of the
structure.

The output produced by the module may include:

» Full integration into the module for the
design of concrete structures.

» Graphical and tabular output.

» Three types of checks: detailing provisions,
simplified calculation method, advanced
calculation method.

esacd.07.01

+ Automatic search for extremes: critical load
case/combination, critical beam;

+ Highlighting of unsatisfactory beams;

+ Explanation of warning and errors that occurred
during the check.

The option “single check” can be used to view the
stress-strain diagram, strain and stresses over the
height of the section, distribution of temperature
and 3D interaction diagram.

Input

Before a fire resistance check can be performed,
it is necessary to define distribution temperature
curves in the temperature curves library. One item
of the library can contain more temperature curves
and users can interpolate between them.

The temperature curve is used for the definition
of the accidental thermal load with the following
basic properties:

+ Side of cross-section which is exposed the fire
(+Z-Z#Y,Y);

+ Temperature distribution curve;

+ Number of cross-section layers to be used for
the integration of the temperature distribution
curve required to obtain the equivalent linear
temperature load and for calculation of cross-
section spalling.

The program offers all significant fire resistance
factors and coefficients that can be further edited
by the user:
+ Basic fire resistance settings for fire resistance
EN 1992-1-2:
+ Type of calculation for the evaluation of
time resistance R and critical temperature
Theta_cr for detailing provisions;

Reduction factors mu_fi for columns and
detailing provisions;

Reduction factor for design of load level for
simplified method;

Tabulated data of minimum dimensions of
cross-section and minimal axial distance of
reinforcement from the edge exposed to fire
for basic members (beams, columns, slabs
and hollow core slabs);

Fire resistance safety factors.

In the Concrete member data the user can
define the following fire resistance properties
for each member:

+ Type of beam used for members of type
“beam” (simply supported member and con-
tinuous beam);

Exposure conditions for type “column” (one
side or more than one side);

Type of calculation used for calculation of fire
(time resistance) R and critical temperature
Theta_cr for detailing provisions;

Type of member used for prestressed mem-
bers (only statically determined structures
without redistribution of secondary forces
caused by prestressing due to fire can be
checked).

Checks

Three types of checks have been implemented for

1D members:

+ Detailing provisions (tabulated data), chapter 5;

+ Simplified calculation method (zone method),
annex B.2;

+ Advanced calculation method.

Detailing provisions

This type of check uses tabulated values that are
for the basic types of members prescribed in the
code. It checks the dimensions of the cross-sec-

Required module: esas.00.
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tion and the distance of the reinforcement from the
edge of the cross-section exposed to fire.

Assumptions of this approach:

+ Height of the cross-section is not reduced;

+ Material characteristics of the reinforcement
and concrete remain unchanged;

Temperature across the height of the cross-
section can be read from the temperature
curve, calculated according to the code or input
by the user.

Simplified calculation method

This type of calculation allows for the following

checks:

* Method of limit strain;

+ Interaction diagram (resistance check).

Assumptions:

+ The calculation of internal forces assumes or
does not take into account the following:

+ Thermal expansion coefficient of concrete
changes depending on the temperature
(art.3.3.1(1));

+ Height of the cross-section is not reduced

: ollnlx.bs[lnela_er|b_mln b_cal | b_miem can | R
. [0 T WL WEE) (3]
mEc BF  [2.92 [413.00 [150.00 [500.00 [0.90
Dme &
A c
2000 C Explamationof calsulation infe
Em E Warning Explanation
Errer
el OO 3 Wiz crazs-seelion & ret sweportes,
B duration: 160 min 0 of sction snd
Durection of temperature: Is Fll minimum axis dstance are satistied.
I]Fresdy (4]
M [lala Copcrete & Single crazs aectinn
'z Harrm (]
nu du Oeambrpe e =
]hh" J dvanced mods a
el 5 Minimal conciete cover
& Dassgn
5l Croop coslficient
5 Fien socislance [eviecind soet =
% & Detailing provisions .
ds Dt y = B Caleulsten
ns Typw ol caloxiation Lol L - Eoapaction | Loads | Shain | Shesy | Shon 30 | Sien 30 | Foces 30 Stest/thisn Ssoru | Temperstire
dl Thela_si ] ma Code st i LS| | S | o | s jtmmas]
- —el Fire [time] seristance A [sec] Ta0m Estiens [Mpe =1
‘i_i B Singiliind calculation melbod Hd W
Stafically detemined stuchne o h 5
Misdont M |
bw Vsl [T W
g [ i
Lo dedaull vakars 23 E
335 M | ot S| |
N = = » .
E— o] oo | Cem)| | l
I Sene £y
T Hoerbes ity M cnspn
1} Concrits Changs of oy » .
Pedes [without Azl
L — Ouex |
B, Heertoes deign
B Masrbar chack
= B Check of nonvpeesbersed concrote
& B, Check of prrasessed concrote
= Wy, Coreavts Fap Resutonca Check
R - chack, ding prisisns
ia A - check seapane
i B check capacty
T PC: chuch imsponse:
il PC- chack capacty
5 B2 o ienborcement
Beam shand paken
Mom | o |
L [=H |

_ ot | Sema | eeni |

according to the temperature;

+ Material characteristics of reinforcement and
concrete do not change depending on the
temperature;

+ Stress-strain diagrams of concrete and
reinforcement do not depend on the
temperature.

+ The following are considered in the fire resist-

ance check:

+ The height of the cross-section is reduced
(zone method), annex B2 in EN 1992-1-2;

+ Material characteristics of the reinforcement
(table 3.2(a), 3.3) and concrete change (table
3.1) change depending on the temperature;

+ Stress-strain diagrams of concrete (Figure
3.1) and reinforcement (Figure 3.3) depend
on the temperature.

Advanced calculation method

This method represents a physically-and-geomet-
rically nonlinear calculation that uses the following
input values:

+ Reduced cross-section height (zone method);

+ Stress-strain diagrams of concrete (Figure 3.1)
and reinforcement (Figure 3.3) change accord-
ing to the temperature;

* Material characteristics of the reinforcement
(table 3.2(a), 3.3) and concrete change (table
3.1) depend on the temperature;

« Thermal expansion coefficient of concrete cal-
culated for the given temperature in the centre
of gravity of the cross-section (art.3.3.1(1)).

Supported cross-section and
members

All types of 1D concrete members (beam, column,
slabs, hollow core slabs) and concrete cross-sec-
tions can be checked using the detailing provisions
and automatic calculation according to code or
user-input. The calculation from temperature curve
applies only to rectangular sections. The Simplified
calculation method supports all non-prestressed
structural members with rectangular section and
statically determined prestressed  structures.
Advanced calculation runs only for non-prestressed
members of rectangular cross-section.
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