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resistance of the structures submitted to fire
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req
resistance required to the structures for being safe
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maintained

Requires: 'R" 1S assumed to be satisfied
where the load bearing function is

during the required time of fire
exposure.

¢ S

Prescriptive approach:

national fire
regulations

Performance based
approach:
fire safety engineering
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The most common classification of them is broken down in five
categories:

* Fire thermal models
* Fire resistance models

« Egress models R.c
q
« Detector response models |
« Miscellaneous models (performance based)
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Fire thermal models
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Fire thermal models

Nominal Standard temperature — time
temperature — curve
time curves External fire curve
(Prescriptive
rules) Hydrocarbon curve

Natural fires
(Performance
based rules)

Simplified fire

IMouUcisS

Compartment
fires

Localised fires

Advanced fire
models

Zone models

Field models
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Zone models
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There are two principal types of zone models:

» Two Zone models: fire compartment considered as divided in

z

two zones (hot - cold) with homogeneous properties
* One Zone models: fire compartment considered as a furnace

mU ) TU; VU|
Eu, Pu

Capa superior

—P Mouru

—>  MourL

Capa inferior

There are one compartment
models (only one
compartment) and multi-
compartment models
(considered several adjoining
compartments)

Resolution of equations
- Mass balance
- Energy balance

r-.;
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Software sheet — general description

Name OZone

Version 2.2.2 Year 2002
Country Luxembourg Language |English
System Windows Size 5 MB
Authors J. F. Cadorin, J. M. Franssen (Uni. Liege)

L.G. Cajot, M. Haller, J.B. Schleich

Organisation

Arcelor LCS Research Centre

Application field

Fire Thermal model - Zone

Availability Free — www.ulg.ac.be

Free — www.sections.arcelor.com
Contact Arcelor ASC: asc.tecom@arcelor.com
Formulation Based on mass and energy balance equations

Short description

Model to predict the thermal action of a
defined fire. Heat transfer to simple steel
elements and time to collapse (EN 1993-1-2)
incorporated

AP
DK
¢
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* 0zone v2.2 - Restaurante_casol

] =2 | 03 | 3 | Festaurante_casol. Solo ahieda la escalera. Vidrio, resistentes

——— -
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Fire scenario: fire in a restaurant at third storey
Design fire: fully developed fire - ta. growth phase

Obijective: fire resistance of steel beams

(Requirement of R90)

Fire compartment definition:

Fi re area * Compartement - Restaurante_casol

File Tools Yiew Help

— Form of Compartrment

" Bectangular Floor Number of |4 il
) Eint Rt sl E
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eig Height: I .
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* Fire - difisek_restaurant

File Tools Wiew Help
—Fire Curve hax Fire Area: m m2
® MNFSCDesign Fire . " UserDefined Fire Ii Ii
Dcoupancy Fire Growth RHREf Fire Load gtk Danger of Fire
Fate [k ] 80%; Fractile [MJ/m*]  [Activation i
User Detined 150 250 300 1 ‘
Description Fast kedium 3
—Design Fire Load
FY
I_ Automatic Water Extinguishing Sywstermn ¥t =1 Fire Risk Area: (150 m2 ':'rq 1" 1.42
[T Independent'Water Supplies (@ 1 C 2 ¥ n.2 =1 Danger of Fire Activation: Tq 5=
[v Autornatic Fire Detection by Heat 073 Active Measures: IT¥ ni o 0.8541
Yo = . : - 2
[v Autornatic Fire Detection by Srmoke . Hig = "‘rq’ ] Tq) 9 H"‘rna R P 23T MJ/m
AUTDMAaTC AT | FansmIssion 10 Fire =1
Rrrnadae ¥ n.5 i
— Combustion
[~ wWork Fire Brigade 073 Combustion Heat of Fual: I 175 mdfkg
Y7 T
[+ Off Site Fire Brigade Combustion Efficiency Factar I 0.8
[¥ Safe Access Routes _ Cornbustion Model: Extended fire duratic =
=1
¥n &
e e d
0]:4 Cancel | tﬂ
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* Strategy - Restaurante_casol
File Tools Yiew Help

— Transition (2 Zones to 1 Zone) Criteria:

Upper Layer Temperature = |s00 C

Lower Layer Cambustible in Upper Layer + LLL = Combustible Ignition Temperature

Combustible Ignition Temperature: |300 <

1

¢ Interface Height = |02 Comparment Height

Fire Area = |0.25 Floor Area

—Select Analysis Strateqy

& Combination (defaulf)

2 Zones

1 Zone
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Field models
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Fire Model

" ‘ Fire Field Model

CFD Code General description of fire phenomenon.

Physical variables description.

Specific CFD
Physical models adjusted to fire problems:

SOFIE, FDS...

O
TI
O
O

ode Types General CFD

More physical models and material
properties, selected and adjusted by user
\ to fire modelling: Fluent, CFX,PHOENIX..

s
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Software sheet — general description
Name Fluent
Version 6.1.22 Year 2004
Country USA Language | English
System Windows/UNIX
Organisation Fluent Inc.
Application field Fire Thermal model - Field.
Availability Commercial software
Contact www.fluent.com
Formulation Based on mass and energy balance
eguations.
Short description | General purpose CFD
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Viscous Model x Materials

Model Model Constanls Hame HHIE'I'IEITWE n!-qer Mm? By.
© Irviseid 2-Epsiion |., & ]ilubd li # Name
" Laminar l1 ) ¢ Chemical F I
« Spalart-Allmaras (1 eqn) Chemical Formula Fluid Materials | Chemical Formula|
" k-omega (2 eqn) |1 -
" Reynolds Stress (7 eqn) TDR Prandtl Number Mixture
(" Large Eddy Simulation I1 ¥ Ipdf—mixture j
k-epsilon Model i
:psstl'.::darod = Energy Prandtl Number ( A e = "
- NG |0.85 .| Cp (jtkg-k) |piecewise—polyn0mial j Edit.. | | ‘
® Realizable User-Defined Functions I N
Near-wall Treatment Turbulent Viscosity
Molecular Weight (kglkgmol ;
© Standard Wall Functions Inone j ght (kgkg ]Iconstant j Edit..
® Non-Equilibrium Wall Functions | | g0 441 Numbers |28 91855
" Enhanced Wall Treatment A
TKE Prandtl Number = |
: Standard State Enthalpy (jlkgmol) - 0
Options Inone j Iconstant J Edit...
| Viscous Heating TDR Prandtl Number |-1.105396e+08
[+ Full Buoyancy Effects
none El Standard State Entropy (fikgmol-k) Iconstam =] _Edit
Energy Prandt Number F
197535.7
none -
| G | i
ok | cancel| Help | Change.*Createl Delete Close | Help |

Radiation Model

Model

o

Rosseland

P1

Discrete Transfer (DTRM)
Surface to Surface (S2S)
Discrete Ordinates

Definition of materials, physical models
and boundary conditions is required.
Some of them shown in this slide

B T s T B T

OK | Cancell Help | :i
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Fluent- Output data

Radiation values

User friendly pre and post
processing, but a deep
knowledge on fire engineering
and CFD is required.

Examples of post processing

Smoke control: CO concentration

D%Ii%}( Part 4: Software for Fire Design
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Fire resistance models

|
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Structural design procedure

Tabulated
data

Simple
calculation
methods

Advanced
methods

Member analysis | Calculation of YES
mechanical
.. : actions and
Prescriptive Analysis of part e undar NO
based rules of the structure
Analysis of entire Selectlor) of
mechanical NO
structure :
actions
Member analysis | Calculation of NO | i
mechanical
. actions and
Performance | Analysis of part boundaries NO
based rules of the structure
: , Selection of
Analysis of entire .
mechanical NO
structure :
actions
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Software sheet — general description

Name Elefir

Version 2.1 Year 1998
Country Belgium Language |English
System Windows |Size 8 MB
Authors D. Pintea, L. Mievis, G. Gustin, J. M,

Franssen

Organisation

University of Liege

Application field

Fire resistance model (simplified)

Availability Free — www.ulg.ac.be
Contact University of Liege - www.ulg.ac.be
Formulation Based on EN 1993-1-2 (eurocode 3)

Short description

Software for the calculation of the fire
resistance of simple steel elements

made of open sections.
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Elefir - Main menu

Analysis Options

Abavt,

Standard

o EMYw 1993-1-2 [Eurocode 3)

" MBM EMY 13331-2 [Belgian NAD]

Analyziz

{ ~ Element Submitted to T enzion

{ Element Submitted to Comprezsion

fa ;I_E__Iement Submitted to Bending and Compresziore

{ " Temperature Function of Time

{ Time Function of Temperature

E =it

Hexst
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Select Load:

In-plane lateral loads + End Moments j

r In-plane lateral loads + end moment:

T
" Distributed Load " Concentrated Load
MQ_ = |EDD kM.m

Ml[can be > mrfﬂj = |'IEIEI kM.m
Mz[can besor<l] = |-1EIEI kM.m

M1 L——*"_sz +

—Auial Comprezsion

M= [100 kN

Cancel

| ——

W5l

SEK

a:f*%

Protection input
window

Load input window

elect Fire Expozure
(™ Eire oh Four Sides
(* Fire on Thiee Sides

Select Section Pratection
" Mo Protection
(% Contour Encasement

" Hollow Encasement

Exit

Cancel

T i
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Fesults Elefir

Time/Temperature evolution in the steel section calculated

by ELEFIE using relation 4.22 of ENWV 1993-1-2
Time [tin.] : Temperature [“C]

Date : O05/08/zZ004

\Tlme : 13:30:08 o 20
| 5 ; 43 Moy
Calculation following ENV 15993-1-2 .
1o ; 77 IPE 200
Time function of temperature 15 : 11z ] Ciicel s oy 63T
’ Cgeiuridecn Innmu Hamne ot ez
T £ C 3 i IFE a0 s 7 )
vpe o ross-Section . .
25 7 181 Fobectin, || Pock/kass wool theckness: 10 mm
Profile : IFE 3500 30 : zZ15 —I
Area of the cross-section 53,81 cm® 35 f 247 - Tempeighee ime cuve
Critical Temperature : 486 *C a0 ’ 275 = fl) Curvm " Hyhocabam Curvn
: 45 ; 308 £ External Fi Curve = H5TM Cuve
Exposed to le?e on 3 faces S0 : 337 Qe [ |
Temperature-Time Curwve : IZ0 Curwve 55 : 365
] 60 ; 391 The prolie seaches 8553 °C after 70 85 mnubes.
Type of Protection : Contour Encasement .
65 ;7 416 Sction factun | 1877 m!
==» Zection factor A/V = 187.7063 m-1 20 = 441
Type of material : rockfglass wool 25 = 474
Thic}cness H 1|:| el v?g 9 . 485 [~ File Graph PR M ain menu LCalcul
PR
Specific Heat : 850 Jikg. K
Thermal Conductivity : 0,04 Wim. °K
nit Mass 150 kg/w? The temperature of 456 °C iz obhtained after 75.86 min.
AEE -
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Software sheet — general description

Name Potfire

Version 1.11 Year 2001
Country France Language |English
System Windows | Size 15 MB
Authors G. Fouquet, G. Tabet, B. Zhao, J.

Kruppa

Organisation

CTICM, CIDECT, TNO

Application field

Fire resistance model (simplified)

Availability Free — www.cidect.org
Contact CIDECT - www.cidect.orqg
Formulation Based on EN 1994-1-2 Annex G

Short description

Fire resistance duration of
unprotected filled hollow section

columns
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Software sheet — general description
Name AFCC
Version 3.06 Year 2004
Country Luxembourg | Language | English
System Windows Size 2.5 MB
Authors H. Colbach
Organisation Arcelor LCS Research Centre
Application field Fire resistance model (simplified)
Availability Free — www.sections.arcelor.com
Contact Arcelor ASC: asc.tecom@arcelor.com
Formulation Based on EN 1994-1-2
Short description | Composite columns fire design
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AFCC - Main menu/input data

.. "AFCC - Column - =] E3
File  Options  Help

NECIEER

Fesults:

Praject ‘ Results

Section Details

Graphic

W aterialz

L1

Safety factors

Buckl lengths UF1

Eccentricities

I

[

Reinforced steel

" 0K X Cancel

Panel control.

=] 3
diameter of rebars
12 20 [
C14 o i

186 28

number nl of rebars in first layer
| Ol 12 18

number 2 of rebarg in second layer
0 = 4

(i]ng]

UF1

e 3 S

;§¢%§EK Part 4: Software for Fire Design
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mm

Firm

? Hel
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Details

Project

Results

Project-Name: DIFISEK
Project-Humber: Exanple
Position-Name: AFCC - Example
Position-Number: 001
User: DIFISEK
Comment: Exanple of use
created: 5/6/04
modified last: Erg/04

Write report

Warnings

Munber or dismeter of the re-bars teo high for design at roOL vemperature.
of the reinforcement = 4.16€ &

0.3 & < allowed percencage = 4 % (ENV 1954-1-1,4.8.3.1 and 4.8.2.5)

4 % assumed for the calculation at room Temperature

Reduced dismever of re-bars for calculation at room-vemperature = 19.62 mm

Percentage

Input velues:

Steel-Profile: HE Ze0 &4
h:

Tt

Graphic

Munmber or diameter of the re-bars too high for design at room temperature.
of the reinforcement = 4.1¢ %

0.3 % < allowed percentage < & % (ENV 13594-1-1.4.58.3.1 and 4.5.2.5)

4 % azsumed for the caloulation at room temperature

Beduced diameter of re-bars for calculation at room—temperature = 13,62 nm

Percentage

0.0
. e LR 400
- *
450
3000 e 0o
L] *
LN LR
Ble——k—A
174 ‘400
GO0 578

Drawi n g d etai I E!Ehe;}':s'raﬂzli ;E ZSDEDmAm ‘
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Software sheet — general description
Name AFCB
Version 3.07 Year 2004
Country Luxembourg | Language | English
System Windows Size 3 MB
Authors H. Colbach
Organisation Arcelor LCS Research Centre
Application field Fire resistance model (simplified)
Availability Free — www.sections.arcelor.com
Contact Arcelor ASC: asc.tecom@arcelor.com
Formulation Based on EN 1994-1-2
Short description | Composite beams fire design
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AFCB - Beam -
File Options Help

tlejalalalilz|

Panel control.

[ 10] %]
21 mm 23 o
2 mm E o

Diameter of stirup |

B w8 0 12 14 18

R T T T S 1

Rebars in row 1 [top]
[d12

Fiebarz in row 2 [middle]

Rebarz in row 3 [bottom)

Example: 'd20 40 3xd12 d16" would mean: Start at the outside with

™ Consider rebars i!" profile a rebar of 20 mm, let 40 mm of space, place a triple rebar of 12 mm,

| for cale. of negative moments let minimum space and place a rebar of 16 mm.
Rel n .I:O rC ed St@@l Upper rebar section in slab cm2dm udo 3B =1 rmm
Lower rebar zection in slab cm2dm uidu 3 = mm

W 0K | X Cancel | ? Help |

Part 4. Software for Fire Design 32/54




Details

Results

DIFISEE
. : Exauple
erte re 0 0 rt Position-Hame: 001
Position-Mumber: ooy
User: DIFIZER
Comment : Example of use
created: Ef8r04
modified last: Ef8r04

Input values:

Steel-Profile: IPE 00
h: 600 mm

122119

. 12 mm
Jf:

1211.41

EHoaar

= 2z0 mm

Concrete slab
Type of slab : Cast in place slab

Orientation of jeints or ribs : perpendicular to beam-axis
Graphic =] 3

-7

£

Steel-Profile: IPE 600
Castinplace

DraWi n g d etai I Otientation DTSIDair’?lS or ribs

- \
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The advanced calculation methods have three principal phases

7 g .
Definition of the structure (finite
elements)

Pre-processing Material definition (linear/non-linear)

Selection of mechanical and thermal
\_actions and boundaries..

g

Processing - calculation phase

g

Post-processing - output reporting
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Software sheet — general description
Name Safir
Version 9.8 Year 2002
Country Belgium Language | English
System Fortran/Visual Basic |Size
Authors J. M. Franssen
Organisation University of Liege
Application field Fire resistance model (advanced)
Availability Commercial software
Contact JM.Franssen@.ulg.ac.be
Formulation Finite element code
| Short description | Finite element model for the behaviour of
the structures in fire.
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nSoftware sheet — general description

Name Ansys

Version 8.1 Year 2003
Country U.S.A Language |English
System | ----- Size
Authors [ --—--

Organisation ANSYS Inc.

Application field

Fire resistance model (advanced)

Availability Commercial software
Contact ANnsys — www.ansys.com
Formulation Finite element code

Short description

General purpose software

Part 4. Software for Fire Design

36 /54



Software sheet — general description

Name Abaqus

Version 6.3 Year 2003
Country U.S.A Language |English
System MS-DOS Size
Authors Hibbitt, Krlsson and Sorensen

Organisation

ABAQUS Inc.

Application field

Fire resistance model (advanced)

Availability Commercial software
Contact Abaqus — www.abaqus.com
Formulation Finite element code

Short description

General purpose software
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Fire scenario: fire in an industrial building
Design fire: ISO curve

Obijective: definition of fire resistance of the whole structure and
the influence of the affected zone on the rest of the structure.
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o A Deformed shape without amplification
o 7 N\ (dynamic mode)
i 4 B Left frame collapse towards inside of
£ o k_‘ the building.

25000 =

20000

— Axial force - No bigger than the effect
I 300 go0 900 1200 1500 1800 . R . o o
Time [sec] of the wind in service condition.

—e— Safir —#—Ahagus Labein ——Ansys —k—Abaqus Corus
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3D - With more than one frame without hot purlins

Beam Axial Force
80000

7o0an
60000

1%
T 50000
® 40000 N
g = =
5 30000 f kﬂ*‘"‘“‘*—*—m—w
20000

10000

0
|+Safir —#—Ahagus Labein —B—Ansys —k—Ahaqus Corus| 0 2000 4000 s000 2000 10000

Time [sec]

Deformed shape(x10) - The purlins support the frame submitted to fire

3D - With more than one frame with hot purlins

70000

G0000

S0000

X,
40000
f
30000 Wi \{"“—
=

2 zoom
o

10000

1]

-10000

|+Saﬂr —#—Ahagus Labein —B—Ansys —k—Abagus Corus|

-20000

Time [sec]

Deformed shape without amplification
Axial load
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SAFIR/ANSYS/ABAQUS - Case study

3D - With more than one frame with hot purlins (Dynamic)

Viewport: 1 GDB: C:/usersfYRC-Aceralia®YRC.../portico_hp2_dinamics.odb

Scale Factor: +0.00

) CON NGEN ¥ NCOPY
1pe_dinamics.odb

2280: Btep Tims =

Cmm Tl DAt s 1 AOO~onn

A dynamic analysis allow us to predict the collapse phase

e 3 S

D@IéZEK Part 4: Software for Fire Design
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N

Egress and detector response models

|
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Software sheet — general description

Name Exodus

Version 4.0 Year 2004

Country England Language |English

System Windows Size |-

Authors E. Galea, St. Gwyne, S. Blake,
L. Filippidis

Organisation University of Greenwich

Application field Egress model

Availability Commercial — www.fseqg.gre.ac.uk
Contact E.R.Galea@greenwich.ac.uk
Formulation — [-----

Short description | Egress model based on human

behaivour
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*Simulation allow user to asses the level of safety along the
evacuation.

BT Mxwlus - [Memn rxa
ﬂjl: Ldi:  Sjnulston ew  [ul=ba:e  [elp 2 ndos

@] <> (clelas )L 11| 2 =] sim. cleck 0:0:30.1 Towl 0w :2
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Results:

Simulations can be viewed with the post-processing tool
VR-EXODUS
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Software sheet — general description

Name Jet

Version 1.0 Year 1999
Country U.S.A Language |English
System Windows Size 4 MB
Authors W. D. Davids

Organisation

NIST (National Institute of Standards and
Technology)

Application field

Detector response models

Availability Free — www.fire.nist.qov
Contact NIST - www.fire.nist.gov
Formulation Zone model based on code LAVENT

Algorithm for plume centerline temperature
Algorithm for ceiling jet depending on
smoke layer depth

Short description

Sprinkler response — Time to activation

AP
DK
¢
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IMNSULATED METAL DECK

Th. Cand. (W{m *C))
Ht. Cap. (kg "Ch)
Density (kgfcu m)
Ceiling Thi

Ambient Temp (°C)
Fire Height (m)
Fire Diameter (m

Flux Update Int. (=)
Smallest Yalue
# Ceiling Seq.
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SOFTWARE

IN CZECH/ENGLISH LANGUAGE

|
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Freeware www.access-steel.cz
» Calculation of parametrical temperature curve

» Heat transfer
to protected and unprotected steel elements

> Fire resistance
of steel elements

Commercial software www.fine.cz
> Fin 10 - Steel Fire

Czech and English languages

A !, '
é{EK Part 4. Software for Fire Design 49 / 54
w



& Steelbiz - Parametric T-T curve [krivkal.tic]

| 120000 [Ifkgik]

-~ Wlastnasti stén
) pridat B ozt & odstranit ., wakasten | .00 [m]
—[%| zatitek |  Kkomec | Mateid | Otvor
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z | tooon o000 100000 5000 1300.00 2200.00 0.5 0000 0,000
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4 0000 50000 0,000 00000 13000 2200.00 0.5 0,000 0,000
hd
-~ Vlastrosti materislu padiahy ~ Wlastrosti materialy stropu :
Hustota p | 3n0.0  [kgim?] | | Hustota p | 300.0 [kafm?]

| 120000 [3fkalk]

Soudinitel viivu druhu provozu na nebezped variku poZér Ggz
Soudinitel viivu aktivnich protipazarnich opatfeni &y

Tepein vodivost & [ 05 [Wimik] || Tepelns vodivost & [ s fwmik | [ oo
Doba razvoje pozr tim [ 20 | fmin] e
Charakteristickd hustota posérmiho zatfenina jednothu podshovs plochy ap k. | 2500 IMyme] | [ © S

| 1.50 [
| .00 [
| 1.00 [

~ ysledky

Wypodet probéhl bez chyb,

=

Wysledkem vypoctu jsou hodnoby parametrd, uréujicich parametrickou keplobni kfivky pro dany poZarni
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20,0
1
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T T T T T T T T T T
00 &85 170 255 240 425 510 535 620 FES

T
91.4
£az [rnin]

1.tbc
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Tmﬁ%&ﬁ Ivélcuvan? :J

Pocha T

Ohrvord [ 1109 fom] _upravit |

Doba sledovéri vivoje kivky  [60 [min]
Typ teplotni kiivky: Inormnvé ﬂ

oba rozvoje pozar b I— [rmir]
Soucritel b [ ot
Fakbor atyor O [— [m”z]
Hustota pozér:zatzen g [_b [M3fmeE]

Ishora ochranény, wstaven{{ Zaru do wysky b ﬂ

Vyskah [ 3000 [mm] ?
b= B <

Material pozatni ochrany §

Tloustha I [iririr] Fatalog I Wl astrl I

Bazrnety tritlie

Sifka I [mm]  Yaska I [l

_m

Soucinitel prifezu Ae /v = 109,453 m-1 ﬂ
fas keplota plynd  teplota v ocell
[l [°C) [ec] _
0:00:00 20.0 20.0 ,:J

945.3
I

1 1 1 1 1 1 | | 1 L L

12000 1950 2600 2250 290,0 4550 5200 5850 &S00 FiE0 700 8450

20,0
1

[P SENST D e UI0 SS S Spe W) SETU) TERC RN Deen M TEUE Eoei i RS Seam Sy Speym P Mop) TN e P SR Seen Eewn fpem
00 20 40 60 &80 100 120 140 160 180 20.0 22.0 24.0 26.0 28,0 30.0 32.0 34.0 6.0 38,0 40.0 42,0 44.0 96.0 430 500 52.0 54.0 56.0 58.0 600

£as [min]

[Jteplota phyru [] teplota ocel
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I} Access Steel - P
Soubor Upravy Data Mastaveni Mipoveda

=210

yel Posouzeni rezu: YYHOVUIE Doba pofarni odolnosti: 21 min;  Zat, pripad 1.
I &5 —
Dflee Rez Odstran o RD?]IDd‘I.l]lCl zatezovacl pripad: Zat. pripad 1 ;I
o 108 Trida prurezu: 1
D 1300 - Kriticka teplota: 693.5°C
o I fer 1 Posouzeni pri kriticke teplote:
= Vnitrni sily: N = 0.000 kEN; My = 64.000 kNw; Mz = 0.000 kin
% kS 2 Posudek nejnepriznivejsi kombinace tahu a ohybu:
Unosnosti: My B = 64.000 kNn
| 0.000 + 1.000 + 0.000 | = Rozhoduje
Doba poZarni odolnosti: 20 nin, 45 2 > 15 nin  Vyhoruje
Prurez vyhovuje
(2]
125.0 _I
~Prurez, Materil
1300 Zadej Unray
EN 10210-1 : 5 235 Fatalog el
~Parametry poEarni odolhosti Teplotni krivka ~Parametry protipozarni ochrany
Mezni doba poZarni odolhost Typ krivky: Uptaw | Typ poZarnitio detailu @ Shora ochréneny = " ptasy |
: : Pafarne ochranng materidl ; (nezadava se) i =
15 [min] | Mormowvd teplotai krivka f?;fé
Zatefovad pripady - wnitrnl sily
Sily jsou zadavany k osam dice a ve wypoctu se prepocitivail podle natoceni prurezu T e
+| - % Nazey Z,P. I.rad My B4000 kNm O K
» 1 {2at.pripad 1 ;l e sl et el
T i B :
LI i R B8 el = Ol:_lstranltl
rDélka dice Pararnetry wypoctu
. - - — - Pocitat 58 veperen Pocitat s klopenim
Delka dilce | 7.000 [rm] |F‘Dc|tat rminima doby poZarni odolnosti Y & o L e
I~ Wzper pouze v, 2
~Pararnetry wzperL Parametry klopen
L, = (F.ODO)m L, = Fre-jik, = 1000~ b——o Upiray | 17 Klpenlednntiye
Ly* 7000m L., - =l Upra | = {cre-) S (peradanc) Upia |
L (7.000) M Loy ek,  LO0DD- b—d Upray | hii= (nezacanm) Sl (rezarlano) Upra | il
b
-
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Fin10 - Steel Fire - Input data

-]

=

Dkl @ Qadée Dol

=
Diec

z

fex

|5y pemen1
& 051 Tramy

Hovy sek poZdrniho

0;'.‘"30

detailu

0. ]?0‘3

GEDOD
[P

0. 3000
[

L2000
P TR

. 18000

2900
(I

& 4000
P |

21000 N

10000
P R

Pozarni detail

sk Chedrény prifes
Podatiek deeda X: 0000 [m]
Pofami ochrana :
Nechringny priifez Materidl © NastRky - vermiculit
| |
o) T 'h':g-_ o Kataog Wastri [E) nformace
i wd | W e
i Toudtka materidh d, 10.0° [rnen)
= pidel | X stoma
- Informace
- - i Pocatel: dest X
[m] [m] [m] potérniho dataiu P =
y 1 0.000 4.000 4.000|0chranny natér, shora ochrinéng Débea viseku X

Bi=JE3

0.000mm | | S Pridat

4.000

4.000mm | B Lipravit
Emmmm | = Odstranit
a0

Input of fire protection data
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FIin10 - Steel Fire - Output data

% Fin10 - Ocel PoZdr [C:\WProgram Files\Fine}Find0\emo01.0pr]
Soubor  Upravy Data Mastaveri  Mipowdda
Ol kk | @aqée DO

Q0D Q.20 DL D Q000 Qi L0000
= z LogaleialaialaiaBaialaial sl ialaial i lais
Diec Rez

O Dermo0l
& D51 Trimy
4 052 : Sloupy
I priver

| 12{"00 11\;’:‘0 i a . 20';.\‘!0 Izm-: Izolmo

kT Materidl

%3 Pofami detal
lam Tepiotni kivka
%’ Wit shy

D veper

I Kloperi

T Odsheni

e Pridrd viztuby
& Posoureni

e R e TRl ks minimiaini doby pokami odolnosti = = Potitej

Posouzeni dilce: VYHOVUIE  Doba pofémi odolnosti: 20 min; Kombinace 1 [Lisd-Extrémei] - preek DO7; X=2,350m.

= pridat X fier @' T PosoLreni fegu X=2,350m; 20 min; Zat.P.: Kombinace 1 [1.Fad-Extrémni] - prvek DO7.
Vnitini sily: N = -74.588 kN: My = -21.354 k¥m: Mz = -25.651 bk
Canadeni Soufadnice | Odolnost L
fau [m] [rmin] Posuidek nejnepriznivejsi kombinace tlaku a ohybu:
IKri‘til:lt','l' fez dilce -pr\ﬁiez i 2.350 29 Unosmosti: H R = T721.443 kH: Hy P = £0.035 kNm: Mz P = 47.5Z8 kin
| =0.104 4+ -0.356 + -0.540 = 1 Rozhiduje

Doba poZarml odolnosti: Z8 min, 55 2 > 25 min  Vyhowaje
Prifez vyhovije

Soufadnice X = 2.215 [m)

P, Output - fire resistance
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~ Thank you for your attention
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