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7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

e Profil sloupu: HEB 300

y ) Hmmﬂ 4 Priilfcér posiru : 4 "
% et Vzddlenost mezi ohném a sloupem : 0.5 m

_ /’ Fire area Rychlost uvoliiovani tepla : 1000 kW.m?

am KuZelovy pozar
Sloup je umistén mimo poZar a vrstvu horkych plynu
Neni strop
Vypocet je proveden pro z = 1.0 m



7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

R Teplota plamene
b R - .

’- & - t:.o'DJ 0 — mi . 5 2/3 -5/3
. rwa +(z) = min (900, 20 + 0.25(0.8Q(t))* (z — z) )
z(m) | T(C)
0 900
Oblast pozaru
4m > 900
2.5 900
3 900
D=4m 35 900
o 4 900 e (Z)
Q = RHR » 7 x D* = 12566371 W 5 8 d
5.5 614.8 Lf
4 6 540.0
Ly = —1.02 D +0.0148 Q°* =6.15m oo ZI
7 429.1
zo = —1.02 D + 0.00524 QO'4 =-0.48 m 7.5 3872



7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

Plocha 1

FdAl—)AZ =

DN
B  2Bm
A

h
\Z

( _(Y*-B+1 t cos-1 C-B+1 \
€os A—1 O \c+B-1
A+1 _(Y*-B+1
- cos™ 1
J@A = 1)? + 4y? VB(A-1)
C+B+1 _1< C—-B+1 >
- coS
JC+B-1)72+4C VB(C+B—-1)
+H -1<1)
CcoS —_
L VB J
S=s/r
X=x/r Fl-=FdA1_,A2(S=Sf,x=xf,r=ri,h=|Zi—Zf|)
H=h/r
A=X24+Y? 452 Fis1 = Faa,a,(s = S5, = x5, 7 =13, h = |24 — 2¢|)
B = S? + X*?
CZ(H_Y)Z ifZi ZZf then F :Fi+1 _Fi
else F =F; — F; 4




7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

Plocha 1 ; H H? +R2 + 1 H? +R? + 1
dA{—A, 2 \/(HZ + R% + 1)2 _ 4‘R§ \/(HZ +R% + 1)2 . 4R]2_

Cylinderz;

Ringz;

Cylinderz,

%'lﬁé‘diz E A2 H=h/l=(1-05)/25=0.2
i — R, =15/l =2/2.5 = 0.8
Zf= 1. 0m

Rl = T'l/l = 184/25 = 073

Vneéjsi polomeér r, = 2.0m

Vnitini polomér r, = (6.15-0.5)/6.15%2.0m = 1.84m ] — |

5

ZjednodusSeni : | = 2.5m



Plocha 1

Input data Section coordinate
HRR Dfire Q Q hf Constant sf xf zf Intermediate variables
kwW/m? m w Mw m o Tabs m m m Rofic |
1000 4 12566370.6 12.57 6.15 5.67E-08 273.15 2.5 0 1 -0.46 2.5
Cylinder Ring

zi Tf ri Eeylinderizi Fringtzi FluXfacet Fi Fi+1 S X A Hi Hi+1 | zi-zf| | zi+1-zf| H Ri Ri+1
m °C m - - kW/m? - - - - - - - m m - - -

0 900 2.00 0.0726 0 7.79 0.3705 0.2979 1.25 0 1.56 0.50 0.25 1.00 0.50 0 0.00 0.00
0.5 900 1.84 0.2374 0.0555 31.45 0.2374 0.0000 1.36 0 1.85 0.27 0.00 0.50 0.00 0.20 0.80 0.73
1 900 1.67 0.1893 0 20.33 0.0000 0.1893 1.49 0 2.23 0.00 0.30 0.00 0.50 0 0.73 0.67
1.5 900 1.51 0.0823 0 8.84 0.1514 0.2337 1.65 0 2.73 0.33 0.66 0.50 1.00 0 0.67 0.60
2 900 1.35 0.0361 0 3.88 0.1953 0.2315 1.85 0 3.43 0.74 1.11 1.00 1.50 0 0.60 0.54
2.5 900 1.19 0.0177 0 1.91 0.1958 0.2136 2.11 0 4.43 1.26 1.68 1.50 2.00 0 0.54 0.47
3 900 1.02 0.0095 0 1.02 0.1797 0.1893 2.44 0 5.95 1.95 2.44 2.00 2.50 0 0.47 0.41
3.5 900 0.86 0.0054 0 0.58 0.1564 0.1618 2.90 0 8.41 2.90 3.48 2.50 3.00 0 0.41 0.34
4 900 0.70 0.0031 0 0.34 0.1296 0.1328 3.57 0 12.77 4.29 5.00 3.00 3.50 0 0.34 0.28
4.5 828 0.54 0.0018 0 0.15 0.1009 0.1027 4.66 0 21.68 6.52 7.45 3.50 4.00 0 0.28 0.21
5 708 0.37 0.0010 0 0.05 0.0711 0.0720 6.68 0 44.58 10.68 12.02 4.00 4.50 0 0.21 0.15
5.5 615 0.21 0.0004 0 0.02 0.0405 0.0409 11.80 0 139.24 21.24 23.60 4.50 5.00 0 0.15 0.08
6 540 0.05 0.0001 0 0.00 0.0095 0.0096 50.71 0 2571.11 101.41 111.55 5.00 5.50 0 0.08 0.02
6.5 479 0 0 0 0 0 0 0 0 0 0 0 5.50 6.00 0 0.02 0
7 429 0 0 0 0 0 0 0 0 0 0 0 6.00 6.50 0 0 0
7.5 387 0 0 0 0 0 0 0 0 0 0 0 6.50 1.00 0 0 0

Incident heat flux on face 1 76.36 kw/m?
Absorbed heat flux on face 1 53.45 kW/m?




7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

PlOCha 1 Radiative heat (lux (face at (07) - | FIl | L-

¢ 10 20 30 40 50 60 70 80 90 100(kW/in?)

Prijaty tepelny tok = & * @yt
= 0.7*77 kW /m?2
= 53.9 kW/m?2

Vertical distance 1m)

Distance fo fire center (m)



7. P¥iklady

7.1. Pfiklad 1 : Lokalni pozar _ tepelny radiac¢ni tok

Plocha 2

Pﬁdorys y cente;]\

Modifikovany valec

Modelovani

N
Il
-

Tmin = max(—r;, x;) =0
Tmax = Ti =2.0m

__ TmintTmax _
Ycenter — 2 =1.0m

_ Tmax " Tmin_
rupraveny - 2 =1.0m

Fi =Fga,5a, (S = Ycenter — XfrX = S£, T = Tupraveny h = |Zi - ZfD

Fiy1 = FdA1—>A2 (S = Ycenter — Xf, X = S, T = Typraveny h = |ZL'+1 - Zf|)



7. P¥iklady

7.1. Pfiklad 1 : Lokalni pozar _ tepelny radiac¢ni tok

Ring

zi Tf ri Feylinder_2i Fring_2i FlUXface2 H Ri Ri+1 Input data

m °C m - - kW/m? - - - HRR Dfire Q Q hf
0 900 2.00 0.0175 0 1.88 0 0.00 0.00 kw/m? m W MW m

O C a 0.5 900 1.84 0.0193 0.0060 271 0.20 0.40 0.37 1000 4 12566370.6 12.57 6.15

1 900 1.67 0.0160 0 1.72 0 0.37 0.33

15 900 1.51 0.0103 0 1.10 0 0.33 0.30

2 900 1.35 0.0056 0 0.60 0 0.30 0.27 Section coordinate

25 900 iLiE) 0.0028 0 0.30 0 0.27 0.24 sf xf zf

3 900 1.02 0.0014 0 0.15 0 0.24 0.20 m m m

35 900 0.86 0.0006 0 0.07 0 0.20 0.17 2.5 0 1

4 900 0.70 0.0003 0 0.03 0 0.17 0.14
4.5 828 0.54 0.0001 0 0.01 0 0.14 0.11

5 708 0.37 0.0000 0 0.00 0 0.11 0.07

5.5 615 0.21 0.0000 0 0.00 0 0.07 0.04 Constant Intermediate variables
6 540 0.05 0.0000 0 0.00 ) 0.04 0.01 s | Tabs 2w ||
6.5 479 0 0 0 0 0 0.01 0.00 5.67E-08 | 273.15 -0.46 | 25
7 429 0 0 0 0 0 0 0

7.5 387 0 0 0 0 0 0 0

Incident heat flux on face 2 8.57 kW/m?
Absorbed heat flux by face 2 6.00 kW/m?
Modified cylinder / ring Cylinder
rmin rmax Ti_adjusted Viamiizr Fi Fi+1 s S X A Hi Hi+1 |z | Ziva-2¢|

m m m m - - - - - - - - m m

0 2.00 1.00 1.00 0.0403 0.0229 1.00 1.00 2.50 7.25 1.00 0.50 1.00 0.50

0 184 0.92 0.92 0.0193 0.0000 0.92 1.00 2.72 8.40 0.54 0.00 0.50 0.00

0 1.67 0.84 0.84 0.0000 0.0160 0.84 1.00 2.99 9.91 0.00 0.60 0.00 0.50

0 151 0.76 0.76 0.0130 0.0233 0.76 1.00 3.31 11.93 0.66 1.32 0.50 1.00

0 135 0.67 0.67 0.0185 0.0241 0.67 1.00 3.70 14.72 1.48 2.22 1.00 1.50

0 119 0.59 0.59 0.0187 0.0215 0.59 1.00 4.21 18.74 2.53 3.37 1.50 2.00

0 1.02 0.51 0.51 0.0161 0.0174 0.51 1.00 4.88 24.81 3.90 4.88 2.00 2.50

0 0.86 0.43 0.43 0.0124 0.0130 0.43 1.00 5.80 34.64 5.80 6.96 2.50 3.00

0 0.70 0.35 0.35 0.0086 0.0089 0.35 1.00 7.15 52.09 8.58 10.01 3.00 3.50

0 0.54 0.27 0.27 0.0053 0.0054 0.27 1.00 9.31 87.70 13.04 14.90 3.50 4.00

0 0.37 0.19 0.19 0.0026 0.0027 0.19 1.00 13.35 179.33 21.37 24.04 4.00 4.50

0 0.21 0.11 0.11 0.0009 0.0009 0.11 1.00 23.60 557.97 42.48 47.20 4.50 5.00

0 0.05 0.02 0.02 0.0000 0.0000 0.02 1.00 101.41 10285.43 202.82 22311 5.00 5.50

0 0 0 0 0 0 0 0 0 0 0 0 5.50 6.00

0 0 0 0 0 0 0 0 0 0 0 0 6.00 6.50

0 0 0 0 0 0 0 0 0 0 0 0 6.50 1.00
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7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

PIOCha 2 Radiatve heat ﬂux{l’accal‘)ﬂ“)- | -j | I_-

012345678 93101112131415(kWiné)

Prijaty tepelny tok = & * @,
= 0.7*8.7 kW/m?2
= 6.1 kW/m?2

Vertical distance 1m)

Distance to fire center (m)

10



7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

Tepelny tok prijaty kaZdou plochou (za predpokladu £= 0.7)

®  Plocha I : 53.45 kW/m? Emitovang
T tepelny tok
PlOCha 2 S 6.00 kW/m2 (oC) W/mz
20 0
Plocha 3 : 0.00 kW/mZ 30 392.03
40 788.42
Plocha 4 : 6.00 kW/m? 50 1189.49
- Priumérny tepelny tok = 16.36 kW/m? 280 12519 26
4 4 290 13145.11
0 = h(T —20) +$[(T + 273)* — (20 + 273)/]— E* Vot 300 13786.06
- 310 1444265
N 320 1511543
Emitovany cisty Emitovany Ptijaty tepelny 330 LE0 000
konvekéni tok radiacni tok tok ;;‘8 1?;&?2

h=35W.m 2K 1 0=567«10"8W.m 2K 4 360 17979.78

11



7. P¥iklady

7.1. Pfiklad 1 : Lokalni pozar _ tepelny radiac¢ni tok

5 Fire - Worked Example 1 [
| File Tools View Help
Cempartment Fire: " Aonex E(EN 199112y 7 User Defined Fre
Locais=d Fire @ Locdizad Firs
Mumber of firess; 1 . Select fire: 1 =
Fire Dirri=tne Pes X Pas ¥ Time RHRA -
ml [m] Jm] jmin] MW
Fire 1 e o {1 Paint 1 0 1256 =
Fire: 2 Paint 2 20 1256
Fina 3 Point 3
Fin= 4 Paint 4
Fina & Point 5
Geometrical Data Point 6
; Pairl 7
s Hegrd 10 " |PomtE
Fine Distancecn Adafd: 25 m Point 5
Paint 10
Height an A (2 1 m
. e i Point 11
Paint 12
Point 13
Puoirt 14
Paint 15
— - Poirt 16
Pairt 17
Point 18
Poirt 19
Paint 20 =
| aK | Cancel




7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

*4 Fire - Worked Example 1 o
File Taols WView Help
Compertment Fire: ") Aoned E(EN 1991120 ) User Defined Fre
Locaised Fire @ Localisad Fire
Number of fires: 1 Selact fire: 1 -
Fire Disrm=tne Pes X Pas Time RHR s
ml [m] Im fmin] MW
Fire 1 4 o 0 Poirt 1 0 1255 |E
Fire 2 Point 2 20 1256
Fira: 3 Poirt 3
Fin= 4 Poirt 4
Hna 5 Point 5
Geometrical Data Poirt 6
7 _ Peirt 7
Cellg ielght- il Poirt 8
Fire Distance on Ade ). 25 Poirt 3
Point 10
Height on Az 1
. e s Poirt 11
Poirt 12
Point 13
Point 14
Point 15
—] Poirt 16
Pairt 17
Point 18
Poirt 15
Pairt 20 -
ok | [ Caned ]

¥ besting - Woeked Exrvpiz 1 e e
Hie feols Yiew Hdp
Forvils Heurad By
Fol Zome | emoembue L50 350 Firs Curve
B Leoaised Fre Tervesrolue T A TM ETTE e Urvz
[ —— T—— Fydizeabon Fee Cuve
=4 Sheed Profile - Warked Geamole 1 e ]
File Tecls Yiew Hap
Cmna Sucon Suad Frrie
& Linorotestes Cmes Saclion Profle Tpe: | HE
Fmzcled Cives Sechon Prila HE 3308 |
Exomm
% Expoanl i Foar Schan Expruivnc] n Thriew Sichae |
Encasemert {
& Gorntowr Crcassnent olow Crcasemedd |
Protecion Maberks
& Fon Calskan
Cormant Yaley Thokness e
Tamparss e [ ansar stemed v Sy bhwred Fizes
b e Fosicir Has Corabctnty
[ Lhegi Wimid
ann n niz
|
ek |

13



7. P¥iklady

7.1. Piiklad 1: Lokalni pozar _ tepelny radiacni tok

#5 Heat Fhux - Worked Example 1 (BN

File Tocls WYiew Help |

’ . 5 Steel Temperature - Worked Examgle 1 w 1
Tepelny tok
File Teols View Help
18
Teplota oceli
350
15
300
12
250
E
s 9 o
= - 200
- 2
[
a
& g 1m0
2
3 100
500
o
0 4 3
Time [min] i
0 10 20 30 40 50 &0
Mae: 16.31 kW /m? A:0.00min Tirme [min]
M- 331 T At; Blmin
Close

14



7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok
RozloZeni teploty pti rovhomérném sifeni (LOCAFI)
Ctvercovy priitez 300x300 ~ Trubka 300x300x10 HEB 300

.‘\" » /” '
2l¢ &N
SN < D

e

TEMPERATURE : TEMPERATURE : TEMPERATURE :
3_':0 1°C to 364.7°C 499°C to 559.7°C 341.3°C to 367.4°C (Tmax + Tmm)/2 ==
mm)/ 2=

335 $9C to 350.1°C 438.2°C to 499°C (Thax + 315.2°C to 341.3°C

320.9°C to 335.5°C 377.5°C to 438.2°C 289.2°C to 315.2°C o

306.2°C to 320.9°C (Tmax Tmm)/2 316.7°C to 377.5°C 317°C 263.1°C to 289.29C A2

291.6°C t0 306.2°C 256°C to 316.7°C arc2631c Model uvazuie
— (o]

277°C to 291.6°C = 306°C 195.2°C to 256°C Velké rozdﬂy 210.9°C to 237°C J

262.4°C to 277°C 134.5°C to 195.2°C . . 184.8°C to 210.9°C Stil’lOV}/’ efekt
247.8°C to 262.4°C 73.74°C to 134.5°C mezi Sekceml 158.8°C to 184.8°C

15



#3 Fire -

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

Worked Example 1b

7. P¥iklady

File Tools Wiew Help

Compartimert Fire: ") Apnex E (EM 1331-1-7) 7 User Defined Fire
Localsed Fre: @ Localsed Fire
Muminer of fireg 1 =
Fire Diametre Pos X Poa ¥
[m] [m] [m]
Fira 1 4 0 0
Fira 2
Fira 3
Fira 4
Fra &
Geametncal Data
¥ Cailing Height: 10
Fire:

Digonce on fxis k. 25

reatton s o (5]

Selact fire:

Pait 1
Pairt 2
Pairt 3
Paint 4
Paint 5
Paint &
Paint 7
Paint &
Paint 3
Pairt 10
Pairt 11
Pairt 12
Pairt 13
Pairt 14
Pairt 15
Pairt 16
Pairt 17
Poirt 18
Poirt 13
Paint 20

= g‘
#5 Steel Temperature - Worked Example 1b [ S
| File  Tools Wiew Hep
Teplota oceli
240
AHR
[Mw]
1256
12.56 150
o
=
o |
£ o120
T
O
E
i
&
B0
0
0 10 20 0 a0 £ 80
Tirmne [min]
Ma:237°C A 80min
ok Pt | Claze

16



7. P¥iklady

7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

® DZone v3.0 - Worked Example 1c E=1 &

File Tools View Help
Compartment Fire: " Annex E (EN 1981-1-2) ) User Defined Fre
Localzed Fire @ Localised Fire
Mumberof fres: 1 2 Selectfie: |1 -
Fira: Ciametra Poa X Poa Y Tima RHR -
m] ] il ] [rTw]
Firer 1 4 ] 0 Point 1 ] 1256 =
Firas 2 Point 2 20 1256
Fire 3 Peirt 3
Fire 4 Point 4
Fre & Peirt &
Geometical Dala Peir &
Peird 7
¥
Cailing Height: B m Poirt 8
Fire: Distancaon Aas e 2 5 m Poird 9
. - Poirt 10
Height on fods (z): 35 L
@) o O
Prairt 12
Proart 13
Print 14
Point 15
— = Point 16
Point 17
Point 18
Point 19
Poinit 20 hi
ok | [ Canesl |
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7.1. Pfiklad 1 : Lokalni pozar _ tepelny radiac¢ni tok

G

#3 Heal Flux - Worked Example 1c

HASEMI (EN 1991-1-2 - Ptiloha C) i —

Tepelny tok

Q; = © ___ -03536

1.11%106%D?2-5

z' =24D*(Qp%° — Q3*/*) =1.535

T+H+Z’=O.787

Lp+H+2z'

(kW]
b "

03< y<1- h=136300 —121000y
— h =41073 W /m?

Tim= [min]
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7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

Heat Flux - Warked Example 1c [ ] 5 Seed T

emperalure - Worked Euemple 1c
File Tools View Help File Toals Wiew Help
Tepelny tok Teplota oceli
3 E
E 3
- £
-
200
Tim= [min] Tirme [rmin]
o 000wk a ST AE0mn
it E Cleaa | L—-....-.-]F"‘




7.1. Pfiklad 1 : Lokalni poZar _ tepelny radiac¢ni tok

RozloZeni teploty pfi rovhomérném 3

Ctvercovy prifez 300x300

| 4

[N

TEMPERATURE :

589.9°C to 590°C
589.8°C to 589.9°C
589.7°C to 589.8°C
589.6°C to 589.7°C
589.5°C to 589.6°C T
589.4°C to 589.5°C
589.3°C to 589.4°C
589.2°C to 589.3°C

pramérna

N

= 589°C

7. P¥iklady

Trubka 300x300x10

TEMPERATURE :

590.5°C to 590.5°C
590.5°C to 590.5°C
590.4°C to 590.5°C
$90.4°C to 590.4°C
590.4°C to 590.4°C |
590.4°C to 590.4°C
590.4°C to 590.4°C
590.4°C to 590.49°C

prameérna

e’
&
St

=590°C

LA /

1reni

(HASEMI)

HEB 300

—_—
|
—

TEMPERATURE :

590.9°C to 591°C

590.9°C to 590.9°C
590.8°C to 590.9°C
590.8°C to 590.8°C
590.7°C to 590.8°C
590.7°C to 590.7°C
590.6°C to 590.7°C
590.5°C to 590.6°C

T

pramérna

&

=591°C

20



7. P¥iklady

7.2. Ptiklad 2: Sloup v kancelarské budové

sowheazes  2droj pozaru umisten ve vzdalenosti 0,5 m od sloupu

Vyska stropu: 3.5 m

(XX

XX

A

Zdroj poZdaru: 500 kg papiru (17.5 MJ/kg) na ploSe 2.5m?
RHR, . = 1000 kW/m?

XX

K)

IS.Sm 30m

N

Vv

Y4 Fire ($ 1,8 m)
¢ 15m
YX X

Vzdalenost: 50cm

21



7. P¥iklady

7.2. Ptiklad 2: Sloup v kancelarské budové

Rozvoj poZaru dle EN 1991-1-2 Priloha E

- Faze rozvoje poZaru : Q(t) = 10°*(t/t )?

2.5 X T

- Rychlost rozhorivani : Stredni | pmerominuypoar
2 RHR=1MWpot,=300s 3. r/
-RHR,,,. =2.5m2 * 1000kW/m? = 2.5 MW % 1 o e oot
- Faze dohovivani zacina po spaleni 70% paliva |, /
o/

Cas (min)

60

 Kiivka

pozaru

-~ Faze

dohofivani

70 80

22



7. P¥iklady

7.2. Ptiklad 2: Sloup v kancelarské budové

File Teools View Help

Compartment Fire: (7 Annex E (EM 1991-1-2) () User Defined Fire
Localised Fire: @ Localised Fire
Number of fires: 1 % Select fire:
Fire Diametre Pos X Pos Y Time RHR -
[m] [m] [m] [min] [Mw] M o S
Fire 1 18 14 0 Poairtt 1 0 0 !E POZIC@ X O.5m + 1.8m/2 - 1.4m
Fire 2 Point 2 1 0.05 |
Fire 3 Point 3 2 015 =
Fire 4 Point 4 3 0.35
Fire 5 Point 5 4 0.625
Geometrical Data Foirt & 5 0.575
Poirt 7 6 1.42%
¥ cpg
Compartment Height: 35 m Poirt 8 7 1925 30 m
Fire Distance on Ads i m Pairt 9§ 2 25 < >
: Poirt 10 45 25
Height an Axis (z): 25 m
. - - Point 11 455 25 y N
Faint 12 30 0 A H ( d) )
- Fire($ 1,8 m

Point 14

T - ‘@ 15m
Poirt 17 N x

Point 18

Point 19 Vzdalenost: 50cm
Poirt 20 ~ WV

[ ok ][ caneel




7. P¥iklady

7.2. Ptiklad 2: Sloup v kancelarské budové

File Tools View Help

Compartment Fire: ) Annex E (EN 1991-1-2) () User Defined Fire
Localised Fire: @ Localised Fire
Number of fires: 1 3
Fire Diametre Pos X Pos
[m] [m] [m]
Fire 1 18 14 0
Fire 2
Fire 3
Fire 4
Fire 5
Geometrical Data
¥ Compatment Height: 35
Fire Distance on Ads <

. Height an Ads (z): 25

Point 2
Paint 3
Puoint 4

Point 5
Point &
Paint 7
Point &
Point 9
Point 10
Paint 11
Point 12
Poirt 13
Pairt 15
Poirt 16
Poirt 17
Point 18
Poirt 19
Point 20

0
1
2

3
4

b

6

g

45

455

a0
0.5
0 /
0

[ ok ][ cane ]

Kfivka
pozaru

f I

10 20 30

|
PIné rozvinuty pozar

| . . oy
Faze rozvoje pozaru

~ Faze

/ v ’ s
dohofivani

40
Cas (min)

24



7.2. Pfiklad 2: Sloup v kancelarské budové

File Tools View Help
Cross Section

@ Unprotected Cross Section
Protected Cross Section

Steel Profile

7. P¥iklady

Profile Typs:  [HE-HL

Profie: [HE 2804 -
Exposure
@ Exposed on Four Sides () Exposed on Three Sides
Encasement
(@ Contour Encasemert Hollow Encasement
Protection Material
@ From Catalog
Constant Values Thickness: 0 a
Temperature Dependent Material Name: | Spray Mineral Fiber
Temperature Unit mass Specific Heat Conductivity
€ ka/m? Jkgk W./mK
300 1200 0.12
OK

|

Cancel

25



Tepelny tok (kW/m?)

16

14

12

10

(=] N & o o

7. P¥iklady

7.2. Ptiklad 2: Sloup v kancelarské budové

350

—05m —05m
—10m —10m
300
1.5m 1.5m
—20m
250
2.5m
3.0m )
e 200
35m ©
°
§ 150
100
50
. 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120

Cas (min) Cas (min)
- Maximalni pfijaty radia¢ni tepelny tok v horké kourové vrstvé
- Horka koutova vrstva (z = 3.5m) : teplota dosahuje 290°C

- Venkovni koutova vrstva (z =0.5m a z = 1m) : ~250°C

26



7. P¥iklady

7.3. Pfiklad 3 : Sloup v garazich

. 60 m ; Sloup pruvezu HEA 300
F 1 ) .
Lar: \ Carl Vyska stropu : 3.5 m
X Rozmeéry parkovaciho mista : 2.5m*5m

45 m

—> Ekvivalentni priuomér poZdaru : 4 m

PozZarni scenar : 3 vozidla + 1 vana (analyza rizik —
vysoké riziko)

, | Doba zapalovani mezi dvéma po sobé nasledujicimi
-H- 13_5m vozidly: 12 minut

27



7. P¥iklady

7.3. Pfiklad 3 : Sloup v garazich

60 m

45 m 12

r-"
.
—

3.5
=dIL... m

Cas (min)

—e—Carl
10
= Car 2
b4
A N\ A —de— Car 3
/ car4
0 20 40 60 80 100

28



File Tools

Compartment Fire:

View Help

() Annex E (EN 1391-1-2)

Localized Fire: (@ Localised Fire
Number of fires: 4
Fire: Diametre
[m]
Fire 1 4
Fire: 2 4
Fire 3 4
Fire 4 4
Fire 5
Fire

Pos X
[m]
-1.25
125
-125
125

Geometrical Data
Compartment Height:
Distance on fus x):

Height on fuwds (z):

7.3. Priklad 3

() User Defined Fire

Pos Y
[m]
25
25
25
25

35
0
0.5

7. P¥iklady

: Sloup v garazich

Select fire:
Fle Teok Yiew Hep
Time: RHR = Lo Sectan Seel robie
[min] Mw] @ Lipetectiad Crues: Serdar FrbuTim  |REHL
Point 1 ] 0 = Progecied Croes Secion Erolie [kE A
Poirt 2 1 24 | —
Point 3 10 24 |
Poirt 4 18 55 A e
Point 5 7 83 o,
Point & 15 45
Paint 7 0 3 bt
™ Paint 8 82 0 P s M
m Pairt 5 86 0
m Pt 10 oo i
Point 11 Tty Daerdan
Poirt 12 Tergerduc
Point 13
Pairt 14
Point 15
Paint 16
Poirt 17
Point 18
Pairt 15
Paint 20 -
[ ok ][ Ccancel

Bzl o) Thiews Sabia

o
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7. P¥iklady

7.3. Ptiklad 3 : Sloup v garazich

Tepelny tok (kW/m?)

100 800 1
—0.5m —05m
90 A [—1.0m 700 - —1.0m
80 15m 15m
—2.0m 600 f —20m
& n —25m \ 25m
e .‘ |—3.0m & 500 '
35m ~
50 . -.g 400
e
¢ = 300
30
200
20
10 100
0= - - o ==
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Cas (min) Cas (min)

- Venkovni koutova vrstva (z=1m) : t_,, = 500°C

- Uvnitt horké koufové vrstvy (z=3.5m) : t, ., =700°C



7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy

60 m

Popis konstrukce:

Prihradovy nosnik: et m‘)‘*.
- pasnice: HEA 220
- diagonaly: 2 L60%60%6

Vyrobni prostor 32m

Sklad

Vzdalenost mezi 2 ramy: 10 m
Vyska vrcholu: 14 m ﬁ oINS

Bilt



7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy

PoZarni scénar:

Plocha poZdru : 50 m? (stied skladu)

> Ekvivalentni priimér : 8 m

Rychlost rozhoiivani : Stiedni

2> RHR=1MWpot,=300s

RHR, . = 1000 kW/m?*50m? = 50 MW
PoZarni zatiZeni : 10 To (celuloza)
2>0=17.5MJ/kg*10000 kg = 175000 MJ

60 m

Pozar (8 m)

o
. Vyrobni prostor
¥

32m

0 20 40 60 80
Cas (min)

100 120

B2



7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy

File Tools View Help

Compartment Fire: ) Annex E (EN 1991-1-2) () User Defined Fire
Localised Fire: @ Localised Fire
Mumber of fires: 1 3 Select fire:
Fire Diametre Pos X Pos Y RHR -
[m] [m] [m] [ :
Fire: 1 g 0 0 Point 1 0 = 60
Fire: 2 Point 2 0.15
Fire 3 Point 3 065 50
Fire: 4 Point 4 145
Fire 5 Point 5 255 40
Geometrical Data Poirt & 4 E
¥ i Point 7 575 s
RIS 14 Paint & 78 =30
Fire Distance on Ads (): 5 Poirt 3 102 %
; [- 4
Height on s (2, 12.1 H 1 20
Pairtt 11 159
Paint 12 19.25
Point 13 239 10
Paint 14 26 2659
Paint 15 28 Nnz 0
Paint 16 30 358 .
x 0 40 50 80 00 0
Paint 17 32 4075 2 6 & 12
Paint 18 M 46 Cas (min)
Paint 19 36 50
Poirt 20 64 50

0OK




7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy

t[°C] 2s0 Vyska plamene = 9.7m

=12 m

— Casti prihradového
nosniku se nachazeji nad
150 poZarem

Max. teplota vazniku = 210°C

200 —14m

100

o 20 40 &0 80 100 120
Cas (min)
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7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy

=5 Fire - Worked Cxamgle 4 e B | S1ce! Termperature - Wosked Example 4 [P
FHie Tools View Help File Tools Vies Help
Comperimert Fe: () Arre E(EM 1881.0:3) () User Diefined Fre Teplota oceli
Locaksed Fre: @ Lacaised Fire i
Bhmber of fires: 1 - Salect fie: ’1—'|
e [hamelre Poe X Foe ¥ Tiew RHR - 100
ml m| Iml [in] [at]
Fes 1 H 0 ] Poinl 7 12 575
Fem 2 Poirt & i 78 [
Fim 3 Pt 8 % 0z ., oo
Fim 4 Fuoit 10 1 128 o
Fin b Poit 11 b2 153 P
(Geomesscal Do Fuirt 12 &2 1925 é &0
i ] : Foint 13 B 229 E
= raitegs < ™ Par14 b E E
e Distance on fds B 5 m Pait 15 M 2 g
Poirt 16 W -1 40
0 »
. ikl ot 17 3 0%
Point 18 k) 45 |
Foirt 19 k15 &0 30
Fairt 20 L= 1]
Foirt 21 T [i]
F Pt 22
\ 0 =
i 0 20 40 4] 8l 100
Pt 24
Faint 25 Time [min]
Foirt 26 -
el 1 10T A BSmin
[ ok [_Concs | R [ Coes




7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy
Plocha 1 Plocha 2

Radiztive heat flux ¢facc ac o) [N | | Radiative beat flux (face ar 90y [T | |

0 10 20 3C 40 50 80 70 8C GO0 1DOIkW:m*) 12 0123456678 %101112131415(kWiny)

12

10 10

@

Vertical distance (m}
o

Vertical distance ()
=

Listance to fire conter (m)

€% Qror = 0.7%¥15 kW/m? = 10.5 KW/m? €% Qror = 0.7%¥3.5 KW/m? = 2.45 kW /m?



7. P¥iklady

7.4. Pfiklad 4 : Pfihradovy nosnik pramyslové budovy

Tepelny tok prijaty kaZdou plochou (za predpokladu £= 0.7)

®  Plocha 1 :10.5 kW/m? |
T Emitted flux
Plocha 2 : 2.45 kW/m? (;(5) W{) m?
Plocha 3 : 0.00 kW/m? 30 392.03
40 788.42
Plocha 4 : 2.45 kW/m? 50 1189.49
60 1595.53
= Priimérny tepelny tok = 3.85 kW/m? 70 2006.84
. . 80 2423.77
O0=nh(T —20)+ oc|(T +273)* — (20 + 273 — & * 90 2846.62
( ) \[( ) ( )/] Prot 100 3275.76
Y Y T10 3711.52
Emitovany cisty Emitovany Pfijaty tepelny 120 4154.27
konvekéni tok radiacni tok tok 5’18 égg‘;-gz

h=35W.m 2K 1 0=567«10"8W.m 2K 4 150 5528.18



7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni

Ztuzeni
objektu

X

X

%

XX

A

"
|

N
<

B | |
> >
| @

MU X

=20.4m

3.4x6

10) o 2() o 30) o 1() 6m; 5 6()

Ztuzeni @

objektu

B

Sl't

7 m
Dldblllu

n

7mi

S2
ﬁ

3m 3m 3m [3m (3m 3m _|3m Lém m _|3m
21 < <

i .
IIII |

—

Ztuzeni objektu '

S2-S2

i i
Ztuzeni :_)
objektu )
I I I 1 I I
Sl -
S1
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7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni
ZatiZeni (pro vsechna podlazi)
Vlastni vaha G1:
v" Sendvicové panely (jednotkova hmotnost): 2.12 kN /m?

v" Prvky ocelové konstrukce: dle jejich rozmérd
Stalé zatizeni G2:

v" Konec¢né upravy, zafizeni, pticky: 1.50 kN/m?
Stalé zatizeni G3:

v' Fasadni panely:  2.00 kN/m

Ztuzeni
objektu

XY

XXX)

A

A

V‘v

20.4m

3 * Charakteristické hodnoty proménnych zatizeni
| : o5 v
) a soucinitele y
(S 4.0 kKN/m? 0.7 0.6
1.7 KN/m? 0.2 0.0

39 3



7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni

2 Prvky konstrukce
'Qom 2Q om *Q em ' om E *Q om Y * Sendvicové panely:
e !/f’m 2N v' Celkova tloustka: 12 cm
@—TI T = =T 1 T : v' Plech: COFRAPLUS60
| : v" Tloustka plechu: 0.75 mm
E‘ Q . v" Panely jsou kontinualni ptes 2 rozpéti
(Dt @ T T E T 1 i‘ * Spole¢né sekundéarni nosniky:
S NN B N ey N | . . 4 % v IPE360-S275
S : * Vnitfni hlavni nosniky:
SERS | ] I | ] : v HEA360 - 5275
N * Sloupy ptizemi:
. B v' Krajni sloupy (ptizemi): HEA300 - S275
% v’ Stiedové sloupy (ptizemi): HEB300 - S275

40 40



7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni

1: Navrh mechanického zatiZeni za pozaru

* Navrhové zatiZzeni za pozaru

311.8x5 kN

02.4kN | ,.

Navrhové zatizeni
za pozar/prt/?,‘ws\ml

&M =< Nivrhové zatiZeni Egq:= . EGkJ * %21 Qi * E;’zi Qi
T1202.4 KN 24 PoZaru__» jiz1 i>

\\ > Vlastni vaha sloupu
5. =1.15kN/m

» Celkové axialni zatiZeni z ocelovych nosnikt

A\\Nm\w\ _— v = 1 °

- -
— -
U

Studovany systém:
Navrhové zatiZeni na podlazi od Pﬁ,d,t = Z (ijl + l//z,le,1 )

sekundarniho nosniku: 98.7 kN
) L .. =14.105x7+202.4+1.12x6
Navrhové zatiZeni na podlazi od \ . J

34m

hlavniho nosniku: 209.2 kN ~ 307 b kN X
v Vlastni vaha HEB300 = 1.15 kN/m Sekundarni Hlavni
nosnﬂ( nosnik

41 41



7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni

1: Navrh mechanického zatiZeni za pozaru

» Celkové zatizeni za pozaru

Niy; =(3079+3.9)x6=18708kN

» Vzpérna délka sloupu za pozaru

» Kloubové uloZeni paty sloupu

L, =0.7L=0.7x3.4=2.38 m

l1870.8 kN

Vetknuti

Y

Kloubové

ulozeni

42
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7. P¥iklady

7.5. Ptiklad 5 : Odolnost sloupu protl vyboceni

2: Klasifikace prafezu r 1

* Zaohybu 2\
Dle vztahu 4.2 Eurokédu 3 ¢ast 1-2

4 T
——

300

¢ =0.85,/235/f, = 0.786 R

\ §275 HEB300

Tabulka 5.2 Eurokod 3 ¢ast 1-1
Stlac¢eni

C/t < 338 — T¥ida stojiny 1

k‘>— 18. 9 = 25.8) : Trida
1 priufezu 1

C/tf < 9¢  —— Tridapdsnice 1

~

62 = 707 )

43
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7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni

3: Navrhova tnosnost v case 0 (teplota okoli)

Navrhova tnosnost v ¢ase 0 (teplota okoli) dle Eurokédu 3 ¢ast 1-2

» Plasticka anosnost v tlaku
Noiio = AxT /yyq =4099.7 kKNm

> Pomérna stihlost

Mgy = | —L = = 0.362
TN, i, 93.9¢

cr z

A (cm?)

149.08

I, (cm)

7.58
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7. P¥iklady

7.5. Pfiklad 5 : Odolnost sloupu proti vyboceni

4: Stupen vyuZiti priufezu _ tabulkové hodnoty

Nuar _ 0 456

Ko =

pl,fi,0
5: Kriticka teplota

Linedrni interpolace mezi tabulkovymi hodnotami Xﬁ,o =0.362

A [0 0.0 0.2 04 06 08 10 12 14 16 18 20
)

Ho

040 629 603 578 544 499

042 621 595 569 535 a77

044 | o, 588 561 SNm s 0 ~560 °C

046 | o’_ 581 553 M/ > |0, =

048 597 573 545 506 11

050 590 566 536 494 367

052 584 559 528 477



