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General Framework
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Transport inter-changers are a need in large cities.
A JE IR AL Z K I T b 75
Transport inter-changers leads to: A2 18 # 3¢ 7 5K -
— Large volume building K& & 51
— High people density and bulk number 1) A 2 & A% =
— High combustion loads & FJ#AR] 71 faf
— Complex systems & 2 £ 4;
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Kind of infrastructure
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FEA Ry I A 2
Car-Bus-Metro- Airplane (Airports)
- SRR KL
Car-Bus-Metro (Intown interchangers)
- N IR - Gl edfed
Car-Bus-Metro-Train (Train stations)

- NIRRT CRZESD
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Interchangers# 3¢

Four built with a total investment 250M €
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Airportiil i

 New Barajas T4 terminal
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Train’‘X &

e Two main train stations
o PN FER KL,

Commuter Atocha Platforms: Arrivals from Alcala - Guadalajara
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Factors®E 2

e Risks: X[

— Intended & E WK

— Fortuitous (Fire)f& &R 2 (kKD
e Infrastructure: LA

— Large Volumes B KHI¥=

— Passive protection Y4 k{4

— Active protection FAH%{E3

« Human behaviour: AEERIAT AN
— Egress Hitik
— Complex system management & 4% 1 # &

4t
— Emergency plan N5 &k S 17T Klacociacisn
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First stagesF —Fr Bt

Infrastructure knowlege
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« Good infrastructure knowledge: [ fif & filif) ik
— Architecture &
— Operation izfE
— Systems %
« Risk analysis fGl& 2 #t
« First countermeasures 5 —} it
— Infrastructure i
— Organization FH 1
— Proceedings i1 %
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Second stage
BB

Modeling
Fo Y
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Modeling 1% %Y

« Physical modelling CFD Jifd /75455 A1
 Egress modelling Hi gz Y
« Effect over people Xt N K521
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Fire scenario (20 MW 12 min) A8 <k k.
Table 76.1 Fire Dam for Typical Vehicles'
Equivalent Size of Fire Heai-
Casoline Poal RBeleas: Raw Smole-Genemton Rare Maximum Temperanare®
Cause of Fire fr* m* MW f*, min m? s “F ®
Passenger Car 22 2 mfl 42 20 ] 4X)
Bae/ Truck B & 3] 127 £ 1200 Tl
Gasoline
Tanker 1076 B0-100 w 11 212424 100 -2 1430 1000
NFPA 502

yroa: PLIARC Moniraal Rapori. 1995,

:Tlmplr.ll.uril AR (10 m) dewmand of tha hrawith the minimum airwleaiy necemary = prevant backlaring

210" T T T T /|/
wW(H)1-10" - -
Watt
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COMBUSTION MODEL #RjzstE R

« excess oxygen £/ I F

 Inferior combustion heat 12.7 MJ/kg O2 IR SRR RS
« CH,5 characterize fuel ¥XEHF &

e CO2 mass fraction:CO2Jii 577 %

— YCH/YCO2=0,039, YCO/YCO2 =0,04,YS/YCO2
= 0,17,

— YHCN/YCO2 =0,0013, Y HCL/ YCO2 = 0,011,
YHBR/YCO2= 0,007.

e Source: RjE

— "Fires in Mass Transit Vehicles: Guidelines for the evaluation of Toxic Hazards" apéndice D

realizado por National Academy of Sciences de Estados Unidos "Handbook of Fire Protection
Engineering 2nd edition” de la SFPE

w o ARNT T 5L = EE A A e D A e 2 T I o ] 2L e
—  CAPRACIHE LRIKOK s A BRGNP N Ve /7 31T 59 B IS 28 5=
- ASSESSMENT OF THE FIRE PERFORMANCE OF SCHOOL BUS INTERIORCOMPONENTS

NISTIR 4347 realizado por el NATIONAL INSTIUTE OF STANDARDS AND TECHNOLOGY de
Estados Unidos

—  RRENEBKFIEAL: SEE E R ERE A2
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Physical modelling 473 &5 74

Turbulent fluid mechanics A2 EL /1%

— Mass KAk

— Momentum i /7

— Energy ft &

— Turbulence: (SST, Menter 1994)Z L

 Additionnally: /i
— Radiation model: P1 Jiti 57l
— Soot (smoke solid particles) absorbitivity model 4 5 W Y fx 754
— Boundary conditions $&4 7 €

 Computational Fluid Dynamics model based on finite volumes
(commercial code CFX) i+ & Az 1wl T H RS =

o CCCCCCCCC
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Geometry features J LA 4FAiF

Tetraedric grid counting 2.935.220 cells.
Simulation of a Bus fire on -2 floor 2)2 /A 375 4 -k R AR
No physical barriers to the fire nor extinguisher means

AP RS el KK TFBL
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Temperature evolution
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VISIBILITY EVOLUTION
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EVOLUCI()N DE LA CONCENTRACION DE CO

ﬁﬂT

CONCENTRACION CO ppm
PLANO A 100 M Y A 2 MINUTOS
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INICTAI I\f‘lf'\I\I NnNCc NAAMDADAC
INNO I ALLACUIVUIN UL IVIAIVIE ANNAO
D)
B AL 22 258
Time a 2 min Chxe t = 2 minutos S

Base case S:ARIL Case with partition screens# & FR

e & P & e e o g g g

9 o t|: R t|> ? (lb o % Q-@Q Qggw Qf}@- Q-"“Q‘o K ® S S 5_\ K ,
H ﬁ i I : [ S S R - I :
humo (Contow 3) 34.394 68.79 (m) " %
kg m-3] ' |

humo (Contour 1)
I I

22.960 45.92 68.88 (m)
fkg m*-3] E— —

|
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RED DE ROCIADORES
AUTOMATICOS

e Simulation with 44 sprinklers (4x11) every 3 m. 44 3% /K 5 B HIREHL, 63704
» Decrease smoke by mechanic action (not by thermical action)
HURHRE (A2 AT E))

» They are useful only in the nearby.the flame

'j{iﬁﬁ I}ﬁ J&mﬁvj‘ 27F '%‘ %Z Yo & 3 G X
Base case ZACIRNL Sprinklers case 7 [ Wt /K 3 & PRI

£ . > o 5l o Q > o ] S o 4 > o & o 2 > ) ) o
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X / . ,
humo (PlanoV Roc34) humo (PlanoV Roc34) ¥
kg m*-3] [kg m~-3]
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Forced extraction 5| HET
« at 400° C during 2 h. 24>/ ik 3140095 IR

 Extraction occurs only nearby the fire

o K JEAE BRI 7 I

Time a 2 min

Caso mamparas A Ji X B 1 i

-00 ‘JQ f 6—,0 QQ ‘JQ QQ G,O QQ ‘)Q ‘QQ
'1?*%"'%"3“@’@"&"6"%“@

m= (,i_l

Temperature {Contour 1) 13.579 27.158
I |
g} I 1
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Time a 2 min

Caso mamparas + extraccion
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Temperature {Contour 2)13.460
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26,920  (m)
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Egress Fifl
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Effect over people
XT N H 5 i
Probitf 2 B 47

fo”’ ® (o’b $
ProbitRAD Plane 1) L;'* ProbitRAD (Plane 1) 1—3*
loor -1 Floor -2

Time 10 minutes
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Damage evaluation #5175 -4

Life A= n

Harms over people % A [#15 2
Infrastructure FEAili 4514
Service recovery IR% IR E
System failures R 4%
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Redesign
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