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7. Gyakorlati példak



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

paces Oszlop szelvény : HEB 300

w A tiizforras dtmérdje : 4m
A tizg és az oszlop kozotti tavolsag : 0.5m

A hokibocsatdsi sebesség : 1000 kW.m™>

4m Kupos tiiz
Az oszlop a tiizon és a fustrétegen kiviil van
Nincs mennyezet

A szamitas 7 = 1.0m ertekkel kesziil



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

R Tz hémérséklet
Q Q

D=4m

35 900
T 4 900 0
Q = RHR *—* D? = 12566371 W 45 | 8279 i
4 5 708.4 I
55 | 6148 y
= 0.4 — 6 540.0
Ly =—1.02D +0.0148 Q®* = 6.15m 6| e ZI
7 4291
75 | 3872

zy = —1.02 D + 0.00524 Q°* =-0.48 m




7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

.. ( _(Y’—B+1 _(C—B+1 \
1. Feliilet (Face) ( yE= >+ 1<c+3_1>
A+1 ~ (YZ—B+1)
— cos™!
o s S J(A—1)% 4 4Y? VB(A-1)
d41>42 — B 2Bm —
X S E T 7 C+B+1 COS_1< C—B+1 )
JC+B—-1)?+4C VB(C +B —1)
e Heos-1 ( 1 )
L VB J
; A
S=s/r
X=x/r Fi:FdA1—>A2(S:Sfrx:xfrr:rirh:|Zi_Zf|)
H=h/r
h A=X24Y2 482 Fis1 = Faa,a,(s = sp. 2 = x5, 7 = 13, h = |2141 — 2f|)
B =S%+ x?
C=(H-~- Y)z lf Zi = Zf then F = Fi+1 — Fi
v else F = F; — F; 14



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

1. Feliilet - H H? +R% +1 H?+R% +1
d N ] J—
| Al T\ JHE R+ D2 —4R2  J(HZ + R? + 1)? — 4R
Cylinderz;
Ringz;
Cylinderz,
w& E H=h/l=(1-0.5)/25=0.2
Rk : R,=1,/1=2/25=08
Ry=r/1=184/2.5=0.73
Zf= 1. 0m 1 1/ /

—> Csak egyetlen gyiirii figyelembevételével (7; = 0.5m)
Kiilso sugar r, = 2.0m S

Belsé sugdr r, = (6.15-0.5)/6.15%2.0m = 1.84m | —

Egyszeriisités : | = 2.5m



7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

1. Feliilet

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. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis t(iz esetén

1. Felﬁlet Radiative heat flux (face at 0°) [ TR 1 [ 700

0 10 20 30 40 50 60 70 80 90 100(kW/m?)

Fogadott fluxus = € * @4
= 0.7*77 kW/m?
= 53.9 kW/m?

Vertical distance (m)

Distance to fire center (m)



7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén
2. Feliilet (Face)

Modified cylinder

Modellezés

F; = FdA1—>A2(S = Ycenter — Xfr X = Sf, T = radjustedrh = |Zi - Zfl)

N
Il
-

_ Fiy1 = FdA1—>A2 (5 = Ycenter — Xfr X = Sf, T = 7”adjustedrh = |Zi+1 - Zf|)
Tmin = max(—r;, x;) =0
Tmax = Ti =2.0m

__ TmintTmax _
Ycenter — 2 =1.0m

__ Tmax " Tmin_
radjusted - 2 =1.0m



7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

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
Qe 0 900 2.00 0.0175 0 1.88 0 0.00 0.00 kw/m? m W MW m
. e u et 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




7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis t(iz esetén

2. Felﬁlet Radiative heat flux (face at 90°) [T T [ [ W

01234567 8 9101112131415 (kW/m?)

Fogadott fluxus = € * @4
= (0.7*8.7 kW/m?
= 6.1 kW/m?

Vertical distance (m)

& | [
£ 2 ; 6
Distance to fire center (m)

10



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

Minden feliilet felvett hofluxus (feltételezve €= 0.7)

® 1. Feliilet : 53.45 kW/m’ Kibocsatott
. T fluxus
2. Feliilet : 6.00 kW/m? C) W/m?2
. 20 0

3. Feliilet : 0.00 kW/m? 30 392 03

; 40 788.42

4. Feliilet : 6.00 kW/m? 50 1189.49
=2 F6 héfluxus = 16.36 kW/m? 780 12519.26
A A 290 13145.11
0 =h(T —20) + oe[(T + 273)* — (20 + 273)*] — € * Qtp¢ 300 13786.06
N —— Y %/_/ 310 1444265
22() 15115 473
Kibocsatott Kibocsatott Fogadott fluxus 330 15804.96
hévezetési fluxus sugarzasi fluxus L —
350 17236.55

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

11



7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

#5 Fire - Worked Example 1 [ =)
File Tools View Help
Compartment Fire:  (7) Annex E (EN 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]
Fire: 1 4 o 0 Paint 1 0 12.56 =
Fire 2 Point 2 20 12.56
Fire 3 Point 3 M
Fire 4 Paint 4
Fire 5 Paint 5
G trical Data Point &
¥ i Point 7
eiling Height: 10 m Foint 8
Fire: Distance on Axis f): 725 m Point §
Height on Auxs (z): 1 L] Rl
Point 11
Point 12
Point 13
Point 14
Point 15
= Point 16
Point 17
Point 18
Point 15
Point 20 -
[ ok ][ Canesl |




7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

- s ing -
*5 Fire - Worked Example 1 =] | B e e
File Tools View Help
File Tools View Help Profile Heated By
) B B ) Hot Zone Temperature (2150 853 Firs Curve
Compartment Fire: () Anmex E (EN 1991-1-2) (0 User Defined Fire N ) ASTM ENS Fre Curve
Localised Fire: @ Localised Fire Mzimum Between Both () Hydrocarbon Fire Curve
Number of fires: 1 = Select fire:
Fire Diametre Pos X Pos Y Time RHR -
[m] [m] [m] [min] [Mw] ™ T
Fire 1 4 ] 0 Pairt 1 ] 12.56 E 5 Steel Profile - Worked Example 1 (=] ]
Fire 2 Pairt 2 20 12.56 File Tools View Help
Fire 3 Poirt 3 B Cross Section Stee! Profile
Fire 4 Poirt 4 @ Unprotected Cross Section Profile Type HE -
Fire 5 Poirt 5 Protected Cross Section Erofie
Geometrical Deta Pairtt 6
. Point 7 Sz
Eenglad 10 m Faint 8 @) Exposed on Four Sides () Exposed on Three Sides
Fire: Distance on Auds () 725 m Poirt §
: Encasement
Height on Auds (z): 1 m Po?nt w
Pairt 11 @) Cortour Encasemert Hollow Encasement
Pairt 12
Poirt 13 Protection Material
Point 14 @ From Catalog
Paint 15 Constant Values Thickness: e
— = Poirt 16 Temperature Dependert Material Name: | Spray Mineral Fiber
Pairt 17 Temperature Unit mass Specffic Heat Conductivity
Poirt 18 L= kg/m? JhgK W/mK
Poirt 19 300 1200 0.12
Poirt 20 -
ok | [ Canesl |




7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén
"% Heat Flux - Worked Example 1 ESRESE )

File Tools View Help |
- —
#5 Steel Temperature - Worked Example 1 l 5
Heat Flux - - P
File Tools View Help
18
Steel Temperature
350
15
300
12
250
T
g ° =
= o 200
=
°
@«
& g 150
©
'_
5 100
50
0
0 4 8
Time [min] 0
0 10 20 30 40 50 60
Ma:16.31KW/m* At: 0.00min Time [min]
Mane:331°C At: 60min
[ Print | [ Close




7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

Hoémérséklet eloszlas egyensuly esetén (LOCAFI)
Zartszelvény 300x300x10

Négyzet 300x300

¢y

G}ﬁ .
&
S &
[ o

TEMPERATURE :
350.1°C to 364.7°C

335.5°C to 350.1°C
320.9°C to 335.5°C

+ . )
306.2°C to 320.9°C (Tmax Tmm / 2
291.6°C to 306.2°C °
277°C to 291.6°C = 306 C

262.4°C to 277°C
247.8°C to 262.4°C

TEMPERATURE :

499°C to 559.7°C
438.2°C to 499°C
377.5°C to 438.2°C
316.7°C to 377.5°C
256°C to 316.7°C
195.2°C to 256°C
134.5°C to 195.2°C
73.74°C to 134.5°C

B, ~
o,
5

(Tinax + Tinin) /2=

317°C

Nagy valtozasok
a szelvény

mentén

max

HEB 300

TEMPERATURE :

341.3°C to 367.4°C
315.2°C to 341.3°C
289.2°C to 315.2°C
263.1°C to 289.2°C
237°C to 263.1°C

210.9°C to 237°C

184.8°C to 210.9°C
158.8°C to 184.8°C

s
{

&

ra-’

(Tmax + Tmin)/ 2=
262°C

A model arnyék

tényezo6vel
szamol

15



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

#5 Fire - Worked Example 1b = et S

EEr T 1 *5 Steel Temperature - Worked Example 1b l = i S
Compartment Fire: () Annex E (EN 1991-1-2) () User Defined Fire File Toals View Help
Localised Fire: @ Localised Fire Steel Temperature
Mumber of fires Select fire 1 - 040
Fire Diametre Pos X Pos Y Time RHR
[m] [m] [m] [min] [Mw]
Fire 1 4 0 ] Point 1 0 12.56
Fire 2 Poirt 2 20 12.56 180
Fire 3 Poirt 3
Fire 4 Poirt 4
Fire 5 Pairt 5 ®)
Geometrical Data Poirt & ©
Poirt 7 =]
¥ il ight: w® 120
Ceiling Height: 10 m Foirt 8 g
Fire Distance on Ads f<: 25 m Pairt 3 g'
Poirt 10 °
Height on As (z): m =
. eight on Awis (z) T
Point 12 60
Poirt 13
Point 14
Point 15
— = Point 16
Point 17 0
Point 18 i} 10 20 30 40 50 60
Point 19 ] .
Poirt 20 Time [min]
Max:237°C At: 60min
OK : :
[ ok F Rt | [ cose

16



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

5 OZone v3.0 - Worked Example 1c EI_I_g—hJ

File Tools View Help
Compartment Fire:  (©) Annex E (EN 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]
Fire 1 4 ] 0 Point 1 0 1256 =
Fire 2 Poirt 2 20 1256
Fire 3 Point 3
Fire 4 Poirt 4
Fire 5 Pairt 5
Geometrical Data Poirt §
¥ . — Paint 7
Fire Distance on Adis f: 25 m Point 5
Point 10
Height on Ads (z): 3.5 m
. ight on s () Paint 11
Point 12
Poirt 13
Poirt 14
Poirt 15
— = Poirt 16
Poirt 17
Poirt 18
Poirt 19
Point 20 -
ok | [ Caned ]




7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

HASEMI (EN 1991-1-2 - C fuggelék)

Q; = © ___ -03536

1.11%106%D?2-5

z' =24D*(Qp%° — Q3*/*) =1.535
r+H+z _ 0.787

Lp+H+2z'

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

File Tools View Help

Heat Flux

[kVime]

18



7. Gyakorlati peldak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén

1 5 Heat Flux - Worked Example 1c = LX)
File Tools View Help
Heat Flux
50
40
30
B
£
=
=,
20
10
]
0 12 16 20
Time [min]
Mapc:41.01kW/m?* At: 0.00min
Print ] [ Close
= S

#5 Steel Temperature - Worked Example 1c EI_‘H;_“J
File Tools View Help

Steel Temperature
600

500

400

300

Temperature [*C]

200

100

0

0 10 20 30 40 50 60
Time [min]

Mze:584 °C At: 60min

19



7. Gyakorlati példak

7.1. 1-példa : Sugarzasi fluxus lokalis tiiz esetén
Hoémérséklet eloszlas egyensuly esetén (HASEMI)

Négyzet 300x300 Zartszelvény 300x300x10 HEB 300
4 N : :

) ] ¢ &
¢y Y T
T P e’
h 4 L — *
TEMPERATURE : TEMPERATURE : TEMPERATURE :
589.9°C to 590°C 590.5°C to 590.5°C 590.9°C to 591°C
589.8°C to 589.9°C 590.5°C to 590.5°C 590.9°C to 590.9°C
589.7°C to 589.8°C 590.4°C to 590.5°C 590.8°C to 590.9°C
589.6°C to 589.7°C —_ (e} 590.4°C to 590.4°C 590.8°C to 590.8°C
= — (o] — (o]

swo.soctosewsec Laver = D09 C ssoecossosec T, = 590°C sorcwsmec T, o =591°C
589.4°C to 589.5°C 590.4°C to 590.4°C 590.7°C to 590.7°C

589.3°C to 589.4°C 590.4°C to 590.4°C 590.6°C to 590.7°C
589.2°C to 589.3°C 590.4°C to 590.4°C 590.5°C to 590.6°C

20



7. Gyakorlati peldak

7.2. 2-példa: Oszlop egy hivatali épiiletben

coumnreazeo A tizforras az oszloptol 0.5 m tavolsagra van

Plafon szint : 3.5 m

XX

> < . >. r /4 4 o0
<> >< Tiizforras : 500 kg papir (17.5 MJ/kg) 2.5m? teriileten
3 %

N7

V’A

RHR,,,. = 1000 kW/m?

30m

N
Vv

Y4 Fire ($ 1,8 m)
¢ 15m

f\ X
Spacing: 50 cm




7. Gyakorlati példak

7.2. 2-példa: Oszlop egy hivatali épiiletben

A tiiz lefolyasa az EN 1991-1-2 E fiiggelék szerint

- Novekedeési fazis : Q(t) = 10°*(vt,)?
- Novekedesi sebesség : Kozepes

= RHR =1MW t,=300 sec utin

-RHR,,,. =2.5m2 * 1000kW/m? = 2.5 MW
- Csokkenesi fazis az égheto anyag 70%-a

elégése utan indul

—Fire curve

25 T

Fuel controlled phase

Decay phase

Growing phase

0 10 20 30 40 50 60 70 80 90
Time (min)

22



7. Gyakorlati példak

7.2. 2-példa: Oszlop egy hivatali épiiletben

File Teools View Help

Compartment Fire: (7 Annex E (EM 1991-1-2) () User Defined Fire
Localised Fire: @ Localised Fire
Number of fires: 1 3
Fire Diametre Pos X Pos Y
[m] [m] [m]
Fire 1 18 14 ]
Fire 2
Fire 3
Fire 4
Fire 5
Geometrical Data
¥

Compartment Height: 35
Fire Distance on Ads .

. Height an Axis (z): 25

Select fire:

Poirt 1
Point 2
Point 3
Point 4
Point 5
Point &
Poirt 7
Point 8
Point 9
Poirt 10
Poirt 11
Poirt 12
Poirt 13
Poirt 14
Poirt 15
Poirt 16
Poirt 17
Poirt 18
Poirt 19
Poirt 20

RHR
[Mw]

0.05
0.15
0.35
0.625
0.975
1.425
1.925
25
25
25

Pos x: 0.5m + 1.8m/2 =1.4m

oK | [ cancel

30m

N

V

y

S

i Fire ( 1,8 m)

f\ X
Spacing: 50 cm

15m

23



7.2. 2-pelda:

File Tools View Help

Compartment Fire:

() Anmex E (EN 1991-1-2) (D) 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 on fds (z): 25

7. Gyakorlati példak

Oszlop egy hivatali épiiletben

Poirt 1
Point 2
Paint 3
Puoint 4

Point 5
Point &
Paint 7
Point &
m Poirt 5
Point 10
Paint 11
Point 12
Poirt 13

Pairt 15
Point 16
Pairt 17
Paint 18
Pairt 19
Point 20

gm-—.ld‘:m-h-wru—ﬂls

| 4
=i
wn

QK

Cancel

—Fire curve

215 T

Fuel controlled phase

2
Decay phase
"5
Growing phase
1
05
0
0 10 20 30 40 50 60 70 80

Time (min)

90

24



7.2. 2-példa: Oszlop egy hivatali épiiletben

File Tools View Help
Cross Section

@ Unprotected Cross Section
Protected Cross Section

Steel Profile

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

7. Gyakorlati peldak

|

Cancel
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7. Gyakorlati példak

7.2. 2-példa: Oszlop egy hivatali épiiletben

16

14

= =
o N

Flux [kW/m?]
00

o N £ ()]

350
—0.5m

~—1.0m
1.5m

300

—2.0m
—2.5m
30m
35m

0 20 40 60 80 100 120 0 20 40 60 80 100 120
Time [min] Time [min]

- Maximum fogadott sugarzasi héfluxus a forré fuistrétegben
- Forro¢ fiistréteg (z = 3.5m) : a hdmérséklet eléri a 290°C-t

- Kiils6 fiistréteg (z = 0.5m és z = 1m) : ~250°C
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7. Gyakorlati példak

7.3. 3-példa: Oszlop egy autd parkoléhazban

60 m

v

ar

) A

v o)
3 Caréd
+ -— |
X
2

HEA 300 oszlop
Plafon szint : 3.5 m
A parkolo mérete : 2.5m*5m

45 m
> A tiiz ekvivalens datmérdje : 4 m

Tiz lefutas : 3 auto + 1 teherauto (veszély analizis —
nagyon szigoru feltételezés)

Két egymas melletti autonal a tiizatadas ideje : 12 perc
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7. Gyakorlati peldak

7.3. 3-példa: Oszlop egy autd parkoléhazban

60 m

45 m




7. Gyakorlati peldak

7.3. 3-példa: Oszlop egy auto parkolohazban

File Tools View Help

Compartment Fire: () Annex E (EN 1991-1-2) () User Defined Fire
Localized Fire: (@ Localised Fire
Number of fires: 4 : Select fire: y! -
File Tools View Help
Fire: Diametre Pos X Pos Y Time: RHR - T S
[m] [m] [m] [min] Mw] | | ® Unprotected Crass Section Profie Type: | HE-HL =
Fire 1 4 -1.25 25 Point 1 0 0 = Protected Cross Section Erofile
Fire 2 4 125 25 Poirt 2 1 24 | ‘
Fire 3 4 125 25 Pairt 3 10 24 Eeee 7
Fire 4 4 125 35 Paint 4 15 55 @ Bxposed on Four Sides () Bxposed on Three Sides
Fire 5 Point 5 7 83 et
; Point & 19 45
Geometrical Data POfI'It 7 0 1 (@ Contour Encasement Hollow Encasement
¥ o o
Compartment Height: 35 m Poirt 8 62 0 Protection Materizl
Fire Distance on fds f: g m Poirt 9 as o @ From Catalog
Point 10 Constant Values Thickness B mm
5 S m
. bt o= L Foint 11 Tempaaties Dintrcksd Material Name: | Spray Mineral Fiber
Paint 12 Temperature Unit mass Spectic Heat Conductivity
Point 13 (B ka/m? Jkgk Wi/mK
300 1200 0.12
Point 14
Paint 15
- Point 16
Point 17
Paint 18
Paint 19
Paint 20 -

[ ok ][ Ccancel

29



7. Gyakorlati példak

7.3. 3-példa: Oszlop egy aut6 parkolohazban

100
—0.5m
80 \ a‘ |—1.5m
’ —20m 600
70 | —25m _
T 60 . : —30m | £500
£ e
; 35m =
Z so . | 400
] g
@ 49 5 300
30
200
20
10 100
0 ; 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Time [min] Time [min]
Af fiist kivil (z=1 = 500°C
- orrd tistzénan kivil (z=1m

- A forr¢ fiistzénaban (z =3.5m) : £, = 700°C



7. Gyakorlati példak

7.4.4-példa : Tarto egy ipari épiiletben

A szerkezet leirasa :

Tarto ovszelvénye : HEA 220
Tarto racsrudak : 2 L60*60*6
2 acélkeret kozotti tavolsag : 10 m

Tetocsucs : 14 m
13m-.-

ime==

60 m

Fire(d 8 n_lL

>.{
4

Storage
area

Production z

rea

= ol

32 m

Bilt



7. Gyakorlati példak

7.4. 4-példa : Tarto egy ipari épiiletben

Tiiz lefutas :

Tiizteriilet : 50 m? (a taroldsi teriilet kozepén)
—> Ekvivalens datméro : 8 m

Tiizterjedes sebessége : Kozepes

2> RHR =1 MW t,=300 sec utin

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

60 m

Fire(d 8 m)

P —

>.‘

Storage
area

Production 4

rea

32m

20

40

60
Time [min]

80

100

120

B2



7. Gyakorlati példak

7.4.4-példa : Tarto egy ipari épiiletben

File Tools View Help

Compartment Fire: ) Annex E (EN 1991-1-2) () User Defined Fire
Localised Fire: @ Localised Fire
Mumber of fires: 1 : Select fire:
Fire Diametre Pos X Pos Y Time RHR -
[m] [m] [m] [min] [ 60
Fire: 1 g 0 0 Point 1 0 0 =
Fire: 2 Point 2 2 0.15
Fire 3 Point 3 4 065 | 50
Fire: 4 Point 4 6 145
Fire 5 Point 5 8 255 40
Geometrical Data Poirt & 10 4 E
¥ i Point 7 12 575 s
RIS 14 ™ Pant8 14 78 =30
Fire Distance on Ads (): 5 m Poirt 9 16 102 %
: o
Height on A (z): 121 o Paint 10 18 129 20
Pairtt 11 20 159
Paint 12 2 19.25
Poirt 13 2 228 10
Paint 14 26 2659
Paint 15 28 Nnz 0 : : : ; :
Paint 16 30 358
& 0 20 40 60 80 100 120
Paint 17 32 4075
Point 18 4 4 Time [min]
Paint 19 36 50
Poirt 20 64 50 o

[ ok || Ccancsl




7. Gyakorlati példak

7.4. 4-példa : Tarto egy ipari épiiletben

t[°C] 2s0 Tiz magassag = 9.7m
12 m

— A tartoelemek a tomor
lang felett helyezkednek el

200 —14m

150 A tarto max. homérséklete =
210°C

100

50

o 20 40 60 80 100 120
Time [min]
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7. Gyakorlati peldak

7.4.4-példa : Tarto egy ipari épiiletben

*5 Fire - Worked Example 4

= S

5 Steel Temperature - Worked Example 4

Compartment Fire

File Tools View Help

(©) Arnex E (EN 1591-1-2)

Localised Fire @ Localised Fire

Number of fires 1

Fire Diametre
Im]

Fire 1 ]

Fire 2

Firz 3

Firz 4

Fire 5

¥

Fire:

Pos X
[m]

Geometrical Data
Ceiling Height:
Distance on fds {x)

Height on Aus (z):

() User Defined Fire

Pos Y

[m]

0
14 w
13 m
10 Wl

Select fire:

Fairt 7

Poirt 8

Poirt §

Point 10
Foirt 11
Point 12
Point 13
Pairt 14
Pairt 15
Point 16
Point 17
Point 18
Point 13
Point 20
Poirt 21
Pairt 22
Pairt 23
Point 24
Pairt 25
Point 26

Time:
[min]
12

16
18
20

24
26
28
30
32

36

100

RHR
[Mw]
575
=
10.2
129
159
19.25
25
269
3.2
358
40.75
46

50

50

m

OK

I

Cancel

File Tools

120

100

&0

60

Termperature [*C]

40

20

View Help

Steel Temperature

Max:110°C

At 65min

20

40

Time [min]

G0

a0

100

Print

1 [

Close
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7. Gyakorlati peldak

7.4. 4-példa : Tarto egy ipari épiiletben
1. Feliilet 2. Feliilet

Radiative heat flux (face at 0°) ] I Radiative heat flux (face at 90°)
15 0 10 20 30 40 50 60 70 80 90 100(kW/m?) 12 012345678 9101112131415(kW/m?)
10 10

3
12}
| R :
e Y
. - = 3
; 3l
2
e E
0 i )
a3 f]
0 | ) )
a | /|
2 : g ]
o
8175 |
) / /!
5 i i
s i

Distance to fire center (m) Distance to fire center (m)

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

Vertical distance (m)
o

Vertical distance (m)
o

10 12



7. Gyakorlati példak

7.4.4-példa : Tarto egy ipari épiiletben

A fogadott hofluxus az egyes feliileteken (feltételezve €= 0.7)

8 1. Feliilet : 10.5 kW/m? —
w Kibocsatott
. T fl
2. Feliilet : 2.45 kW/m? g V;/";i
. 2 20 0
3. Feliilet : 0.00 kW/m = 29203
4. Feliilet : 2.45 kW/m? 40 788.42
50 1189.49
- Fé hofluxus = 3.85 kW/m? 60 1595.53
70 2006.84
_ 4 4 80 2423.77
0 = A(T = 20) + oe[(T + 273)* = (20 + 273)*] = £ * Pro 0_| 2577
T~ Y TO0 570
_ Kibocsétott Kibocsatott Fogadott L S5
hévezetéses fluxus sugarzasi fluxus héfluxus 158 iégjé;
h=35W.m-2K~L og=567%10"8W.m 2K —* 120 Slez2L

150 5528.18
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7. Gyakorlati peldak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

S2
ﬁ
1O 6m ZO 6 m 30 6m 40 6m: > 6m 60
Bracing 3m /!}m 3m !}m ?”rI?cwEgB’m 3m !/?m m\!;:m
< :
= Bl 9
8 s m
I S1 4
I —
5 0 ] ]
™
©

Bracing
system

H
—

38

31
&
H S
(o
9p)
i

38



7. Gyakorlati példak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

Terhelések (minden épiiletszinten)

* Onsuly Gl:

v' Vasbeton fodém egységsulyers: 2.12 kN/m?2

Bracing
system

Xy

v' Acél szerkezeti elemek: a méretiiktdl fiiggSen

:& ¢ Allandé terhelés G2:
|):4 g /\/ Boritas, karbantartas, elemek: 1.50 kN /m?2
|P'4 S * Allando terhelés G3:
N I v' Az oldalfal boritas ereje: 2.00 kN/m
B 3 * A valtozo terhelés karakterisztikus értékei és a
® tényez6k

4.0 kN/m? 0.7 0.6

1.7 KN/m? 0.2 0.0




7. Gyakorlati példak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

S2
—>

10 6m ZO 6m BO 6m 40 6mE > 6m 60

dm 3m (3m 3m |3m _|3m _(3m |/il3m 3m _|3m
21 I S 5 1<

AOr—x—7T I I I s T
1
i
& '
1 ;
- !

6)E T @ T T I 1
— !
S1 t I!!!H .

B T | T | = LI SIS ettt = =

g = !
D~ 1
!

© I T T T I T
1
1.
S2

S1-
S1

S2-S2

Szerkezeti elemek

Vasbeton fodém:
V' Teljes vastagsag: 12 cm
v' Acél panel: COFRAPLUS60
V' Acél panel vastagsag: 0.75 mm
v' A panel 2 fesztavon 4t megy
Segéd tartok:
v" IPE360 - S275
Bels6 fétartok:
v' HEA360 - S275
Oszlopok a foldszinten:
v’ Végoszlop (foldszinten): HEA300 - S275

v' Kozponti oszlopok (foldszinten): HEB300
S275

40 40



7. Gyakorlati peldak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

1. 1épés: A mechanikai hatasok szamitasa
tiiz esetén

02.4 kN /e 311.8x5 kN
“3m A0 » Tervezési erd tiiz esetén
o \ / Tervezési erd Epi g = 3Gt Y1 Quat T ¥, Qi
Tervezeési T 1202.4 KN 11z esetén > j>1 i>2
ero tiz N/\ » Az oszlopok 6nsulya

esetén _/ﬁ;\o‘.‘»““' 2 =T "

Gya, =115KN Im

) > Az acél tartok teljes koncentralt nyomoereje
A vizsgalt rendszer

3.4m A tervezési erd szintenként a Pﬁ,d,t = Z (ijl -+ l//z,le,l)
segédtartokbol : 98.7 kN
=‘14.105 X 7‘ +202.4+1.12%x6

A tervezési erd szintenként a

f6tartokbol : 209.2 kN ~ 307 19 kN X
v A HEB300 6nstalya =1.15 segé dtartok fotartdk
kN/m
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7. Gyakorlati peldak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

1. 1épés: A mechanikai hatasok szamitasa tiiz esetén
> A teljes terhelés t(iz esetén

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

> Kihajlasi hossz ttiz esetén

* Csuklos megfogas mellett az aljan

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

l1870.8 kN

42
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7. Gyakorlati példak

7.5.5-példa : Az oszlop klha]1a81 ellenallasa

2. Lépés : Az elem besorolasa
* Hajlitott elem

A 4.2-es 0sszeftiggés az Eurocode 3, 1-2 része szerint

¢ =0.85,/235/f, = 0.786
\— 5275

5.2 Tablazat az Eurocode 3, 1-1 része alapjan

C/t < 33¢ — Gerinc osztaly: 1-es

k"—189 = 25,9

C/tf <9g — Ovosztdly: 1-es

~

6.2 =7.07

Va6

gl T
= o p—

L A\ l:"l

HEB300

‘ Nyomas

: Szelvény
1 Osztaly 1-es

43
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7. Gyakorlati példak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

3. Lépés : Tervezési ellenallas azonnal 0 esetén (szobahdmérséklet)

Tervezési ellenallds azonnal 0 esetén (szobahémérséklet) according to Eurocode 3, 1-2 rész

> A rugalmas nyomasi ellenallas
Npl,fi,O = A x fy /VM,fi =4099.7 KNm A (cm?) 149.08
» Dimenzi6 nélkiili karcstisag I, (cm) 7.58
_ Af .
Ro = v =k 1 _ g 360
’ N I, 93.9¢

cr z
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7. Gyakorlati példak

7.5.5-példa : Az oszlop kihajlasi ellenallasa

4. Lépés : A kihasznaltsagi szint tablazathoz

Nuar _ 0 456

Ko =

pl,fi,0
5. Lépés : Kritikus h6mérséklet

A tablazati értékek linearis interpolacidjaval ~ A;, = 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




