Cast 4 h
PROGRAMY PRO POZARNI NAVRH
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Unosnost konstrukce, ktera je vystavena pozaru

=
R

req

Unosnost, ktera je pozadovana,
aby byla konstrukce spolehliva
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Zatizeni

1: Vzplanuti 2: Zatizeni teplotou 3: Mechanické zatizeni

\"

R

e

Cas R
6: Mozny

4: Teplotni 5: Mechanicka
odezva odezva kolaps

b Metodika vypoctu v Eurokodech
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required :

“‘R” pozaduje se

aby byla nosna funkce konstrukce
zachovana béhem
pozadovanému vystaveni pozaru

¢ 3

Reseni piedpisy:

Pozadavky predpisy

Pozarni inzenyrstvi

Reseni popisem chovani:
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Skupiny programu pro pozarni navrh
podle oblasti pouziti:

* Teplotni modely pozaru ) | R
* Modely pozarni odolnosti

* Modely uniku Rreq
 Modely odezvy &idel —>

« Ostatni modely (popis chovani)

PARAl

%EK
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TEPLOTNi MODELY POZARU

»
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Teplotni modely pozaru

NomlnaI’nl Normova teplotni krivka
teplotni
Kfivky Kfivka vné&jsiho pozaru
(Predpisy) Uhlovodikova krivka
Prlrozenve’ Jednoduché Prostorovy pozar
modely pozaru del
Mocks: Lokalizovany poz.
It Pozarni . . :
in(i enyrstvi) Pokrodilé Zonove modely
modely Dynam. modely

RRAD .
EK
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ZONOVE MODELY
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* Dvouzénové modely
pozarni usek je délen na dve zony (teplou a studenou),
které maji homogenni vlastnosti

* Jednozoénové modely
cely pozarni usek je jedna zéna

* Modely s jednou mistnosti

. Modely pro vice mistnosti

Resené rovnice
- Rovnovaha hmoty
- Rovnovaha energie

Neutralni plocha
/

Spodni vrstva "F \A/ +‘
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Zonovy model - Ozone

VSeobecny popis programu
Nazev OZone
Verze 2.2.2 Rok 2002
Zeme Lucembursko | Jazyk Anglicky
Systém Windows Velikost 5 MB
Autofi J. F. Cadorin, J. M. Franssen (Uni. Li?ge)
L.G. Cajot, M. Haller, J.B. Schleich
Organizace Arcelor LCS Research Centre
Obl ast pouziti Teplotni model za pozaru - zonovy
Jak ziskat Volné —_www.ulg.ac.be
Volné — www.sections.arcelor.com
Kontakt Arcelor ASC:_asc.tecom@arcelor.com
Formulace Rovnice rovhova hy hmoty a tepla
Kratky popis Model predpovida pozarni zatizeni pri daném
pozaru. Zjednoduseny prestup tepla do prvku
a doba do kolapsu podle EN 1993-1-2.
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* Ozone v2.? - Pozar Ostrava

Soubor  Mastaveni Zobrazik Mapowvéda
= | Wi - | E | Projekt: [PoZar Dstrava
— Postup vipodiu
Zdokonalenp model poZaru Jednoduchd model poZaru
[model prirozeného poZaru] [teplatni kfivky]
PoZami dzek..
FoZar.
Teplnta:eﬁziémim Ftestup tepla
Prifez...
N Teplota prifezu Prvek...
-
N PoZami odalmost
hadel ['t]
C * 1200
N Parame““" B0 _-‘----L-_
oy | [ [ | | -
O y | | [ [ [ [ | [ [
30 EO a0 120 150 [rnin]
I FoZar Ostrava.ozn Compartrent | Fire | Steel | Heating | Element i

AR .
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Sceénar: pozar na tfetim podlazi v restauraci
Navrhovy pozar: plné rozvinuty pozar - t, pro rozvoj pozaru
Cil: pozarni odolnost ocelového nosniku
Pozadavek R90
Pozarni usek

Plocha pozéru > Compartement - Restaurante_casol

File Tools Yiew Help

— Form of Compartrment
" Rectangular Floor Murnber of |4 il
o =, T £ Flet Foct e e 2
% REUNIONES || % _ _ Floor area: I m
WE Hoioh ) Sinele Ritch Pasf IS?‘4—
Y eig Height: [
% € Dunble Pict Posf g m
) Floor & Any Compartment
) Bkt Ili'\._
Cen — Define Layvers and Openings
s i Selectall Defined Walls:
1 -
(@l é =})\|‘ / peee IF\DDr - Define | Wall Type Openings
@ Er-. 71a Floar 1
o
g Selectalls to Copy to: Ceiling 1
:f: g aon Cail | Walll |z
- -+ g cLe |+ elling ) =1
R AL e [ 43 wal — waiz |3
] g t Floor Area Wall 2
V == Wall 3 Wall 3 4 Yy
I [ TlarcHivo| vesne [ CESP. Wall 4 I= | Capy OREiigs wall 4 4
e 955 | 16es | BB
— Hopm B0 S - -
It | 1 Jid i Forced Ventilation
! ' Height m
DESFACHO .
H4 ot CERENCA AER, Smoke Extractars Diarneter m
et . 5.28
HE +— iy 25 ID i’ /olume méfzec
InéOnt

ARAR .
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* Fire - difisek_restaurant

File Tools Wiew Help
—Fire Curve hax Fire Area: m m2
@® NFSC Design Fire ( User Defined Fire Ii Ii
Dcoupancy Fire Growth RHREf Fire Load gtk Danger of Fire
Fate [k ] 80%; Fractile [MJ/m*]  [Activation -
User Defined 150 250 300 1
Description Fast kedium
—Design Fire Load
F Y
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
AUTDIMETC AISHT | FaNSmISSIon 10 Fire =1
Rrrnadae ¥ n.5 i
— Combustion
[~ wWork Fire Brigade 073 Combustion Heat of Fual: I 175 mdfkg
¥n? T
[+ Off Site Fire Brigade Combustion Efficiency Factar I 0.8
[v Safe Access Routes -1 Combustion Model: IExtended fire duratiDLI
¥n g
A U
0K Cancel | r.j
ARAR .,
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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

W
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Gas Temperature

Rate of Heat Release
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nalysis Mame: Restaurante_casol. Solo abierta la escalera. Vidrio, resistent

o
-
[~ =

™
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Steel Temperature
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Tirne [min]

snalysis Mame: Restaurante_casol. Solo abierta la escalera, Yidrio, resistent
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snalysis Marne: Restaurante_casol. Solo abierta la escalera, Widrio, resistent
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PROSTOROVE MODELY
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Modely pozaru

+

CFD program

‘ Prostorovy model pozaru

Obecny popis pozaru

Popis fyzikalnich proménnych

(| Specialni CFD
Programy pro modelovani pozaru:
SOFIE, FDS ...

{ Obecné CFD

Y K e .
EK
ﬂ%§

Obecné programy pro pozary
nutny vybér dat a okrajovych podminek:
\ Fluent, CFX,PHOENIX ...
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VSeobecny popis programu

Nazev Fluent
Verze 6.1.22 Rok 2004
Zeme USA Jazyk Anglicky
Systém Windows/UNIX
- | Autori Fluent Inc.
Organizace Teplotni model pozaru - prostorovy
Oblast pouziti Komercni program
Jak ziskat www.fluent.com
Kontakt Zalozen na vypoctu rovnovahy hmoty
a tepla.
Formulace Obecny program CFD
Kratky popis

FE%EK

**ik
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Viscous Model

Madel Model Constants T

Material Type

Order Materials By

Irniscid C2-Epsilon l-.' -]
Laminar l1 9
Spalart-Allmaras (1 eqgn]
k-epsilon (2 eqn) TKE Prandtl Number
k-omega (2 eqn) |1
Reynolds Stress (7 eqn)

]iluid

Chemical Fermula Fluid Materials

Mixture

i e e B e e B |

TDR Prandtl Number

~| & Name
‘ " Chemical F0rmu|a|

Large Eddy Simulation I1 2 Ipdf—mixture j
k-epsilon Model i
:psstl ond Od = Energy Prandtl Number ( Argpeliiles
andar: ; =
~ RNG |0.85 = Cp ufkg'k]|piecewise—polyn0mial j Edit...
@ Realizable

User-Defined Functions I

Near-wall Treatment Turbulent Viscosity

Molecular Weight (kg/kgmol) I

" Standard wall Functions Inone constant

L

= Edt. |

® Non-Equilibrium Wall Functions
" Enhanced Wall Treatment

Prandtl Numbers

TKE Prandtl Number —

|zs.e1055

Options

I Standard State Enthalpy (jlkgmol) Iconstant
none

Ll

o . |

[~ Viscous Heating

|-1.105396e+08
[+ Full Buoyancy Effects

TDR Prandtl Number

Inone

L

Standard State Entropy (jlkgmol-k) Iconstant
Energy Prandtl Number

|197535.7

Le |
KN

Inone

LI

OK | Cancel| Help | Change.*Createl Close

Delete |

| Help |

Definice materialu, fyzikalnich modelu
a okrajovych podminek, viz nahore.

S IS .

FSEK

W W
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Radiation Model

Model

o

Rosseland

P1

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

B T s T B T

OK | Cancell Help | s




Fluent - vystupy

Hodnoty radiace

» Uzivatelsky vstricne vstupy a
vystupy

« Predpoklada se dobra znalost
pozarniho navrhu a CFD

Priklady vystupu

Kour: koncentrace CO

Cast 4: Programy pro pozarni navrh
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MODELY POZARNI ODOLNOSTI
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, Jednoduché | Pokrocilé
Postup navrhu Tabulky metody metody
Analyz'a PO Vypocet Ano Ano Ano
prvcich N
mechanického
Analyza Casti zatizeni a e
Navrh , Ne pokud jsou Ano
. : konstrukce reakci £
predpisem dostupné
Analyza celé VYOS
y mechanického Ne Ne Ano
konstrukce .
zatizeni
X , = Ano,
Analyz’a PO Vypo_cet’ Ne pokud jsou Ano
prvcich mechanického 1
) N dostupné
Navrh — zatizeni a
. Analyza Casti .
popisem reakci Ne Ne Ano
adl konstrukce
chovani ST
Analyza celé e
mechanického Ne Ne Ano
konstrukce il
zatizeni

r-.;

ARAR °
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Jednoduchy model pozarni odolnosti - Elefir

VSeobecny popis programu

Nazev Elefir
Verze 2.1 Rok 1998
Zeme Belgie Jazyk Anglicky
Systém Windows | Velikost 8 MB
Autori D. Pintea, L. Mievis, G. Gustin,
J. M. Franssen
Organizace University of Liege
Oblast pouziti Model pozarni odolnosti- jednoduchy
Jak ziskat Zdarma —_www.ulg.ac.be
Kontakt University of Liege - www.ulg.ac.be
Formulace Zalozen na EN 1993-1-2
Kratky popis Vypocet pozarni odolnosti
jednoduchych otevienych prurezu
EK
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Elefir — hlavni menu

Analysis Options

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

Abavt, E =it

Hexst

Cast 4: Programy pro pozarni navrh
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Select Load: In-plane lateral loads + End Moments j

r In-plane lateral loads + end moment:

8] + b4
1 L______J M2 i e}
" Distributed Load " Concentrated Load

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

—Auial Comprezsion

M= [100 kN

Cancel | Ok I

Zadani zatizeni

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

Zadani
pozarni

Select Section Pratection
" Mo Protection
(% Contour Encasement

" Hollow Encasement

ochrany

)«

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 : 15:30:06 o 20
| 5 ; 43 Moy

Calculation following ENV 15993-1-2 .

1o ; 77 Pl WFE 30
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 =5 . 181 nackfdoss wocl Bickness: 10 men

Profile : IFE 3500 30 : zZ15 —I

Area of the cross-section 53,81 cm® 35 - z47 - Tempeighee ime cuve

Critical Temperature : 486 *C a0 ’ 275 = fl) Curvm " Hyhocabam Curvn

. 45 : 308 (= Extemal Fan Conve = ESTM Cune
Exposed to le?e on 3 faces S0 : 337 Qe [ |
Temperature-Time Curwve : IZ0 Curwve 55 : 365
. 60 ; 391 Tha prolie seaches 853 °C oo 7 BE mnules.
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

B H

Specific Heat : 850 Jikg. K

Thermal Conductivity : 0,04 Wim. °K

Unit HNass : 150 kgim? The temperature of 456 °C iz obhtained after 75.86 min.
S IS -

SEK

et Cast 4: Programy pro pozarni navrh 25/54

o



Jednoduchy model pozarni odolnosti - Potfire

V/Seobecny popis programu
Nazev Potfire
Verze 1.11 Rok 2001
Zemeé Francie Jazyk Anglicky
Systém Windows | Velikost 15 MB
Autori G. Fouquet, G. Tabet, B. Zhao, J.
Kruppa
Organizace CTICM, CIDECT, TNO
Oblast pouziti Jednoduchy model pozarni odolnosti
Jak ziskat Zdarma -www.cidect.org
Kontakt CIDECT - www.cidect.org
Formulace Podle EN 1994-1-2 priloha G
Kratky popis Pozarni odolnost nechranenych
sloupu
AN
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< PotFire

s
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Jednoduchy

Cb

vého sloupu - A

rogram pro pozarn
[ P (o ¥ o
roev

i odolnost

VSeobecny popis programu

Nazev AFCC

Verze 3.06 Rok 2004

Zeme Lucembursko| Jazyk Anglicky
Systém Windows Velikost | 2.5 MB

Autori H. Colbach

Organizace Arcelor LCS Research Centre

Oblast pouziti Zjednoduseny model pozarni odolnosti
Jak ziskat Zdarma — www.sections.arcelor.com |
Kontakt Arcelor ASC: asc.tecom@arcelor.com |
Formulace Zalozen na EN 1994-1-2

Kratky popis Pozarni navrh ocelobetonovych sloupu

Cast 4: Programy pro pozarni navrh
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AFCC - hlavni menu a vstupy

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

vlelalals e

Fesults: VStu p n i
obrazovka

Praject Results

Section Details

Graphic

=] 3
W aterialz diameter of rebars
7 12 + 20 [
Safety factors Lzt 014 125 mm

= 16 28
Buckl lengths

UF1 number nl of rebars in first layer
jiciti "4 g 12 18
Eccentricities
number 2 of rebarg in second layer
0 = 4
1 uct i
T nt UF1 rn

[

Vyztuz

" 0K X Cancel | ? Hel
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Details

Project

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

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

Podrobnosti gestpre HE ge0 -
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Jednoduchy model pozarni odolnosti - AFCB

VSeobecny popis programu
Nazev AFCB
Verze 3.07 Rok 2004
Zeme Lucembursko| Jazyk Anglicky
Systém Windows Velikost | 3 MB
Autofi H. Colbach
Organizace Arcelor LCS Research Centre
Oblast pouziti Jednoduchy pozarni navrh
Jak ziskat Zdarma - www.sections.arcelor.com
Kontakt Arcelor ASC: _asc.tecom@arcelor.com
Formulace Zalozen na EN 1994-1-2
Kratky popis Pozarni navrh ocelobetonovych nosniku
<
EK
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AFCB - Beam -
File Options Help

tlejalalalilz|

Vstupni obrazovka

51 K3
[ _eooo] om 2 [ eom] mm
boo o] 2 Cowm] m o a0 mm

Diameter of stirup |

B w8 0 12 14 18

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.
Vyztuz
Upper rebar section in slab cm2dm udo 3B =1 rmm
Lower rebar zection in slab cm2dm uidu 3 = mm

W 0K | X Cancel | ? Help |
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122119

Details

Project

Project-Naue:

Project-Humber:

I[=1 E3

Input values:

DIFISEE
Exauple

001

001

DIFISER
Exauple of use
ErE/04

ErE/04

Steel-Profile:
h:

RS
Jf:

1211.41

Concrete slab
Type of slab

Orientation of jeints or ribs

Steel-Profile: IPE 600

Castinplace

sla
Crientation of joints ar ribs

*
Cast 4: Przbramy pro pozarni navrh

IPE 00

: Cast in place slab
: perpendicular to beam-axis

cperpendicular o heam-axis



TFi ¢asti vypoctu pfi pouZziti pokrocilych vypocétovych modelu

/

Déleni konstrukce na prvky

Vstupy Popis materialu (linearni/nelineani)

Vybér mechanického a teplotniho zatizeni

g

Vypoctova Cast

4

Vystupy — vystupni zprava

~

‘n-

SEK
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VSeobecny popis programu
Nazev Safir
Verze 0.8 Rok 2002
Zeme Belgie Jazyk Anglicky
Systém Fortran/Visual Basic | Velikost | 3,4 MB
Autori J. M. Franssen
Organizace University of Liége
Oblast pouziti Pokrocily pozarni model
Jak ziskat Komeréni program
Kontakt JM.Franssen@.ulg.ac.be
Formulace Metoda koneénych prvku
Kratky popis Program pro navrh konstrukci pri pozaru
metodou koneénych prvkd.

E
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VSeobecny popis programu

Nazev ANSYS

Verze 8.1 Rok 2003
Zemeé USA/VB Jazyk Anglicky
Systém 0 | ----- Velikost ----
Autoin | -

Organizace ANSYS Inc.

Oblast pouziti Pokrocily model poZzarni odolnosti
Jak ziskat Komeréni program

Kontakt Ansys — www.ansys.com
Formulace Metoda konecénych prvku

Kratky popis Obecny program na navrh konstrukci

DIFESEK

Cast 4: Programy pro pozarni navrh
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V/Seobecny popis programu

Nazev Abaqus

Verze 6.3 Rok 2003
Zeme USA Jazyk Anglicky
Systém MS-DOS Velikost ——
Autofri Hibbitt, Karlsson a Sorensen
Organizace ABAQUS Inc.

Oblast pouziti Pokroc€ily model pozarni odolnosti
Jak ziskat Komeréni program

Kontakt Abaqus — www.abaqus.com
Formulace Metoda konecnych prvku

Kratky popis

Program pro obecny navrh konstrukci

HSEK
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Scénaf: pozar v prumyslové hale
Pozarni krivka: nominalni normova kfivka

Cil: definice pozarni odolnosti konstrukce a vliv pozarem
zasazene casti na nezasazenou konstrukci
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Deformovany tvar konstrukce

45000

40000

35000

Force [N]

30000

25000

20000

Deformovany tvar ve skutechém
méritku (dynamicky vypocet)
Leva ¢ast konstrukce
se zritila dovniti budovy

1200 1500 1800

—e— Safir —#—Ahagus Labein ——Ansys —k—Abaqus Corus

Osova sila — mensi nez od vétru
pFi meznim stavu unosnosti
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Prostorovy model — pripad uvolneni vaznic

20000
7o0an
60000

Beam Axial Force

A
= 50000
8 40000 J -—
S 30000 j =
= y T,

20000
10000

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

Time [sec]

Deformace zvétSeny 10 x — vaznice zajist'uji ram vystaveny pozaru

Prostorovy model — pfipad se spoluptisobenim vaznic

Beam Ax:al Force Node ©

Too0n
60000
50000
Y,
40000 .«f’ N
30000 N i
[
S 20000 ]
10000

1}
10000 0 A0 A0 0 1000 1 1400

—4— Safir —#—Abagus Labein —8—Ansys —k—Abagus Corus|

-20000

Time [sec]

Deformace nejsou zvétSeny
Osova sila
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SAFIR/ANSYS/ABAQUS - pripadova studie

Prostorovy model — s vice nez jednim ramem bez vaznic

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

Scale Factor: +0.00

Cmm Tl DAt s 1 AOO~onn

Dynamicka analyza umoznuje predpovédét kolaps
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VSeobecny popis programu

Nazev Exodus

Verze 4.0 Rok 2004
Zeme VB Jazyk Anglicky
Systém Windows Velikost | -----

Autofri

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

Organizace University of Greenwich
Oblast pouZiti Model uniku
Jak ziskat Komercni — www.fseg.gre.ac.uk

Kontakt E.R.Galea reenwich.ac.uk
Formulace @  |-----
Kratky popis Model uniku, ktery je zalozeny na

chovani osob

FE%EK

**ik
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» Simulace dovoluje uzivateli urCit uroven bezpecnosti
pfi evakuaci

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

SEK
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Vysledky:
Simulace v postprocesoru VR-EXODUS
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Model odezvy detektoru - Jet

\V/Seobecny popis programu

Nazev Jet

Verze 1.0 Rok 1999

Zeme U.S.A Jazyk Anglicky
Systéem Windows Velikost [ 4 MB

Autori W. D. Davids

Organizace NIST(National Institute of Standards and

Technology)

Oblast pouziti

Model odezvy Cidel

Volné —www.fire.nist.gov

Jak ziskat
Kontakt NIST —www.fire.nist.gov
Formulace

Zonovy model program LAVENT
Algoritmus na stanoveni teploty plamenu
a tloustky vrstvy koure

Kratky popis

Reakce sprinkleru, doba aktivace
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INSULATED METAL DECK
Th. Cond. (Wiim Q)

Ht. Cap. (kg "Ch)
Density (kgfcu m)
Ceiling Thi

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

oo feno0  fenoo

Clutput Time 25.00
End Time 300,00

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

i
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PROGRAMY V CESTINE
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VolIné dostupné programy

» Vypocdet teploty v pozarnim tseku
teplota plynu je stanovena parametrickou teplotni kfivkou

» Piestup tepla do chranéného a nechranéného prvku
teplota konstrukce je stanovena pfirdstkovou metodou

» Posudek pozarni odolnosti prvku
prvek je posouzen podle EN 1993-1-2

volné ke stazeni na
www.access-steel.cz/page-nastroje-pro-navrhovani

Komercni programy
> Fin 10 - Ocel Pozar www.fine.cz =
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& Steelbiz - Parametric T-T curve [krivkal.tic]

@ pridat ® viost = odstrant ... wikastsn [ 3000 [m]
—[%| zatitek |  Kkomec | Mateid | Otvor
0f4 ®[m]  ¥[m] | ®[m]  ¥[m] |plkgim®] c[ko/k] A[WimiK B[m]  h[m]
b1 0,000 0,000 10,000 0,000 1300.0 2200.00 0.15 | SR 1.5DD;|
z | 10000 00000 10000 5000 130000 Z200.00 0.5 0000 0,000
3 | 10000 So000 0000 50000 130000 2200,00 0.5 0000 0,000
4 0000 50000 0,000 00000 13000 2200.00 0.5 0,000 0,000
hd
- Vlastnosti materislu podiahy ~ Wlastrosti materialy stropu
Hustata p | 300.0 [kgim®] | | Hustota p. | 300.0 [kafm?]
Tepelnd vodivost & | 0,15 [Wifm/k] | | Tepena vodivost % | 0.15 [wimfe] | | Sraf
- Ostatri data vz
Doba rozvoje poZéru tim | 20 [min] §°
Charakteristicks hustata pozérniho zatfZeni na jednothu podlahové plochy aF, k [ eso0 ) ||| © £
Souginitel viivu velikasti pozarniho tissku na nsbezpe variku poZér Gy [ im0 M
Souinitel viivu druhu provozu na nebezped variku podr sz [ iw [ % |
Soudinitel vivy akbivnich protipoZarnich opatfeni &y | 100 [
- vjsledky 2
- - - -
¥ipotet probéhl bez chyb, A 00 85 170 255 340 425 5L0 595 680 765 914
Wisledkem vypoctu jsou hodnaky parametrd, uréijicich parametrickou beplokni kifivk pro dang pogérni £az [min]
lsek podle CSMEM 1991-1-2, PFilahy & a E. Hodnoky parametr jsou nasledujic: ;I Dteplota plynu l..‘
PG ** c 4 1.tk P
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Tﬂmﬁ Ivélcuvan{a ‘:]

Plocha [ 7m0 wmd)
Otwvod [ 103 [om] Upravit_|

Doba sledovini vyvoje kivky [0 [min)
Typ teplotni kitvky: Inormnvé ﬂ

oba rozvoje pozar b I— [rmir]
Soutiritel b [ et
Fakbor atyor O [— [r'n”z]
Hustta posaty 2stizen aid [_h [M3fmE]

Typ posérmiho detai;

Ishora ochranény, wstaven{{ Zaru do wysky b ﬂ

Vygka b [ 3000 [mm] ?
b= B <

Material pozatni ochrany §

Tloustha I [iririr] Fatalog I Wl astrl I

Bazrnety tritlie

Sifka I [mm]  Yaska I [l

- Tabulka

Soucinitel prifezu Ae /v = 109,453 m-1 EI
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

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 20 40 60 80 100 12.0 140 160 180 200 22.0 24.0 26.0 280 30.0 32.0 34.0 36.0 35.0 40.0 42,0 44.0 46,0 48.0 50,0 52.0 54.0 56.0 58.0 £0.0

£as [min]

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

=210

I % ﬁ
e Rez Didstran
[ 1300
b I Rez 1
=
% hg

Posouzeni rezu: YYHOVUIE

Doba pofarni odolnosti: 21 min;  Zat, pripad 1.

Rozhodujici zateZovaci pripad: Zat. pripad 1
Trida prurezu: 1

Eriticka teplota: 693.5°C

Posouzeni pri kriticke teplote:

Vnitrni sily: N = 0.000 kEN; My = 64.000 kNw; Mz

Posudek nejnepriznivejsi kombinace tahu a ohybu:
Unosnosti: My B = 64.000 kNn

| 0.000 + 1.000 + 0.000 | = 1 Rozhoduje

= 0.000 kNm

Doba poZarni odolnosti: 20 nin, 45 2 > 15 nin  Vyhoruje

Prurez vyhovuje

=

~Prurez, Materil

1300
EN 10210-1 : 5 235

Zadej Upray

Hatalng slastnl

~Parametry poEarni odolhosti

Mezni doba poZarni odolhost

Teplotni krivka
Typ krivky:

~Parametry protipozarni ochrany

Typ poéarnibo detaiu @ Shora ochraneny
PoZarne ochranmy materidl @ (nezadava se)

Lpray |

. o Uprav |

4T o

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
Delka dilce | 7.000 [rm] |F‘Dc|’tat rminima doby poZarni odolnosti Y L
I~ Wzper pouze v, 2
~Pararnetry wzperL Parametry klopen
L, = (F.ODO)m L, = Fre-jik, = 1000~ b——o Upiray | 17 Klpenlednntiye
b 7Oo0mlL., (Emestike Upray | = {Srei=] 2T fneradanm) Upiray |
L (7.000) M Loy ek,  LO0DD- b—d Upray | hii= (nezacanm) Sl (rezarlano) Upra |
b
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Program Fin10 - Ocel Pozar - vstupy

@

Dkl @ Qadée Dol
= z Df”?lu

Dlec fex

O Demo0l
& 051 Tramy

na?w Iﬂ.S-DDﬂ
I

0. 3000 (!
IR I

Movy sek pozdrniho detailu

Pozarni detail

Uk
Podatiek deeda X: 0000 Im]
Paotami ochrana :
MNechrinény priiiez Matend @ Nastiiky - verndculit
e | |
| e |l Katsog Viastri @ iformace |
et WA SEF | R e -
Toudtka materidh d, 10.0 [mm]
I
[
Sipiide) | X stomo
. : "~ Informace
[m] im ] potémite detaiu _SDC‘“E'.‘ "'SE*‘:,”
» 1 0.000 4.000 4.000|0chranny natér, shora ochrinéng Délea viseku X

4.000
4.000mm | B Lipravit |

= Ddstraull

Zadavani protipozarni ochrany
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PAS
DIF:

Program Fin10 - Ocel Pozar - vystupy

A
A

% 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 & i s s 22003 FI500
LogaleialaialaiaBaialaial sl ialaial i lais Lo s alaialai sl ol inleialiialai el aial,l

= I
Diec Rez

O Dermo0l
& DL Tramy
& 052 ; Shouny
I prifer

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] Posudek nejnepiizniveéjdi 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 poZarmi odolnosti: 28 min, 55 8 > 25 min Vyhowaje
Prifez vyhovije

Soufadnice X = 2.215 [m)

SEK

Vystup - pozarni odolnost
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Dekuji za pozornost

wald@fsv.cvut.cz
URL: fire.fsv.cvut.cz/difisek

PARAl

%EK
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