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FHREMBBELNHEE KR E EMB T 4 Hilton
Hotel » b @l & B £ Bt /0 R M A § TR
2002.12.2~2002.12.4 £ = 8 - /7% MA 11 A 308 FTF &
MEPEEBRASLABEEEZSBRERLIHEREIMYG > ik
BRACER  HKEFOCALTHEHFRM 2002.12.1 L F - 3%
W B L 800 R RIZEAK —R=ZXREF AR
2 MmN 2002124 THFHEEIEIABHRET » EHN 12 A
5 BFERREM - fTHEEALT

iT 82 &
B #1 AT 3% M B TEREZ
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AEHBRERELTER  H4HEBANEN G ER
BRERRAHRXBEN  ERLFROENFUAFRS
RER  ARTRBASLBRIEIREBBY AP KK 2«
HOBRBERKGAGREN A REEREZRYH
FREORER D% — -

221 BB RA2%H

1 - A%
%£ B 74 % # & ( National Fire Protection Association) #
T EBELRERBNFPA R TEAALALBEBRERL 2
o LB O ERANGNSLARAKRA AP aARENY
A& A I NFPA-130—% § EH B 4 4 ¥ 2 £ » NFPA-502—
P~ BERBREARE - UFRBABMF L ERSEE K
FHR O CLEEARARDHEARERF VW EELE > £ L
RBBEZERELELERLRBENESG > BRI BEHRBH
KMERGER %5 R A NFPA-130- E AR YRS E 2 &
H
2 - MM s Atk
(1) AL HEBALRNFARNLELRBIHEL "%
fif K % & (designfire),; dH F A KH A 4 1t
B K % R Fo o B e B MR AT K R R e R R
B Rkt e
(2) BEBEEMBAEAKXKSEERT SWAHARLEBY
CEBEMABREENS Ll REMAELFT L
FLAMDOCS # A U E BB EERB A E NI L
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(3) FHROBELEHBHEXFE  FHNAEAZE KT
HBERY O BAKXKHEHMOBFTRIR D - &F X
# #+ Fire Barrier 135 @t e fade » WH X X £ &
MBEABEINLBRNLEREHAE AR ERBRER
#EE R

3 - A R

(1) ABEXEHFTERLLENHABRR AFFS
B EM%E  XBEHRERTSZBAR AR
% o BB ABABRE P KK E R AR
BHOTELEHR -

(2) MEXBERRARIEBEFHAKR  BENY KRB
4BBEXRBHAE B ABHIBIANESF
Li#ﬁ%&@#°%%§ﬁﬁ@%(ﬂMM)uﬂ
BYEMNTEI TR HEBALTENRRT AR
W ARE -

4 - BEKXKEMERMNEARKZ KPR

—it B ey RE (full scale) Ko » BMBERAT R EH

BEAFENRT  REFBAAREARBEYARATANH F
AAMPBEARAAFRERLALZA  ERABKZHEAHKLA X
B Ak BRER -

2.2.2 1B F 8 OR Uy IR B IR

1 - £ 8RR &
(1) BABAALKGBARARTENBRENNEA >
ARMEAXEFPHRFRFHEAY R > £ B HETR
MBALAAZRAXBEREFZ AL - B AM
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HRERERBEAMEBRENELIFIER  URHBH AR
WEERTAOHMEHBRHIER -

(2) AmEXELEY Lo EHREAXLOGZRARE AR
HABARTREEREF S T HHF B
EAMKEBEREFTAARRRE - ENBARBET L
MESAESLBEMELEE  HAFKERMARR
TAAE KB AR KR &

2 - #BEE B R

MR ABEXREPERAASHEORBIERYHR  HF A
BHREBMBEATDRELEBRYESNAR I EMEZRNHE
BABHHa s Rl EHFABREIAMARDHEANKF I
ETEBATEY -

3 - EXRAREEREHBEEHN

AEEBERKELEF - FA AKAEE HGV (heavy goods vehicle)
FHUEREBERRBEENE  BAETHET RGOS > BIF
2 REHRAE HGV X $ THROKEBRABE XN £ ExE
BRI B R By T REME -
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1 - 8RR %3t %
(1) tBEHEEFAKRELEEXRBMETE F & FH

ERMERRER  AHB LT ERBLE R
Mg LAREEFTALERY  HEFaiH
EBHy C BEHRBERESH - KEBRAKAKLY
X#®F -

(2) RAFLREHERELAFLLONE  ARTE
gt Bl ATRRBETETAMGE
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RHoRARAAXERWBRT R - £ L5 BHME R

HREEH  ETAEARRABPEATENE S -
MEABE -LERABAEY > B RE ST
REBANERMAKRAL B FTRARBKXFER -

9 . Gotthard Base Tunnel 8¢y ¥ 2 B E % £ =%
iE By + 4 Gotthard Base Tunnel ( GBT) A & &
B EE RESEAEILRE  FIEHEALAFZKRFEHNHA
BrEMMEN FHINEAREBTHABERILEE 2
E 325mes @RI B E P —FLEE > B BRI (rescue
station) M FR A B A X HHAEY > Bd REBWRERE XERE
FEAEHEHINA - (FF&) FEN - FIFRERE YOG
FHBEBTFEGURA L AR SEHNIZAES > &%
BERAMPIMAFEZEAFURENBEAARSE S — M
(FFFHR) 2 E
3 - #H eyl 4sH — FIREPASS ( Fire Prevention And
Suppression System)
FIREPASS 2 44 TR A XK X B 42 % > UBEARZAT AR
A ERBWHMRBEGBY > BTUEF LTS - TR &
2B  HALCELBREZMEANLTFRAEEZA -
FIREPASS 2# 4 R 2 A A AR AFBKARPTRARARE » UK
BN TRBABIRAFZFARECXTEDE BERE - #
Hypoxic A B H X EX BEARE O RBR D > HPAEREZ &
TEAELARARRILREE  XTUBLENBETREABDE XS -
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3.1.1 kK B & AR
%

1 BB e 2003 £px NFPA-130 2 %

# B 4 B % & ( National Fire Protection Association) #
M A REFE(NFPA A i sa i eh A & 18 28 » ¢
NFPA-130 "Bl R X #h i B % fo B E M 4 4412 £ | (Fixed
Guideway Transit and Passenger Rail Systems )> NFPA-502" 2
Bl - HREAERANRELIBEE D BWANEAA L R
% = -

NFPA-I30 R R HeE®  -REALH HEF w7
s ~HERARA-BRRAOALER - XREZFEERLH @R
HEHEE LR %E ALAA 3B3%RERERGIEHNS
BMBEE  ROFRZFEN  ANBERVLIADRZELAR
FAEERENSCARBIFTRELERA - BHEHRF L
B 3% %8 #% 49 3 https://www.nfpa.org/codesonline/ - NFPA-130
RETELETEHN BRI h REREHZSENRIEY
FREFTR BARTREIABAEBRE LA RE—WEH M
ZFERBEAHRZ2RE  ZTRALL #%‘*?%“EP‘JQ’J*?
BEH ASH K > &k - 2003 £8x NFPA-130 & X ~ ¥
FRAERD  BRARALEZSL £ EXPHEE - FEE
GXEEHF I ARFLEIRARPRERESREZR T E 9L
4o F :

(1) #K:
1LEASIERH A LR EMASKIEE - TR EA-
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2.AFE LR BMKE
3EHBRGBR AL LS -
(2) R 4s o
l. 2o BEHMHBERRRY -
(3) BRA4GELE A &
1.4 %48 %% AT 8 & (non-mechanical)i@d & 24 %
#AER -
2.E2RXBRAKZEATRABREHF I & 7
EHaEFE -
3AEM A BRRRAKRBELBARER ARV EAZ €
( American Society of Heating Refrigerating and
Air Conditioning ) # 149 %48 % -
ARNBE BHEFLIEAFHOIB NIHEY
BREBBRTAGALRLENOFRKE P UAERE -
SHEEHUCFDIH EEREMNBE -
6.KBKEFRE ZFHETREAK i 50 &
RAcg XKL 30mBERN -
TRENBBE—KREBERMELE TRAAFEHREZ & -
(4) &% :
1 ARt EF -
2HBERABHREHET OB AELS (FH) —
% o
(5) &3 fopgpil
1 BT EEGRABARE -
2AETHM AT A E -
3B HRMPAIGOERARK -
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2250 ER -
(6) ¥&HB%:
1.k & 45278 8 NFPA-T2"BIE K $ EH A E"
— F o
2.2 A MERME HURFHHMAELEZHEAES >
ETURFHAZRE H BB H -

2 - BB BREAHREFHERS

UEREFEBEAHSRERBRAN KRR E R E LT
BRYE BERBEHNEBEFLNF IR EF R CEER
RIBBAZRD IR EBERF FRATENS E - B XK
TABAKRSERBREFTHOAREETY  BEREZETHH
BMEZBRIAFTHFAHAE B O RE -

A EFH o REIRBERES X AE BT
B EEREEN NULRIHEARLELE > KBEE -
EEE;HASHEME A RLEEFEMITVE O ERE
B -#ALRSF LB -

3. HAXSARLARIEUERER D

ﬂ

BHBEFFRELEERFAUAXBRERXBRIABELKG R
HotHaHea X4t BAawlBRIFUNEST ARSI
Bk R %3 At K & & (design fire) -

A ZBMANEHOEAELAMARE TSRS
RAETE > PTHE K ?Mkagxuﬁéﬁkwkmk%éi
ElMKE AN FBEMNE LE2HERETAKREN KR B
HEpEr HH2HORLIEERERSE -  HEAKRIFLED
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TR MKEETRAEAD ARt A# -

EABEXERBEAMNA LA T EH R (CSIRO) - H 4
¥ 5 Fu & M New South Wales 4 3% & 3% » 3] iIE £ #E T ) &£ B
W%§iuﬁ%$ﬁ%ﬁﬁﬁﬁkﬁﬁ(?%)ﬁ%(w%
REBB ARG KRPKR - (2) BELERAAXKKE AR E
ﬁﬁ%%&ﬁkﬁ°ﬁﬁﬁﬁ%mﬁﬁﬁ%&ﬁﬁ%ﬁ*@
KR AR 16 RMRBRBREEHFEFTHEEE B KA
BMRBA2AAHORBBRBEETARZESRR K OER
M fE o 43 B A E K S F HRR o9 4 R B 180kw ©

4 - fEEKEFHERABBEROIZEHR

BMMBALBAEAYAREEAERZY  AXN B AR
HEFPHIBENZDHRRAADERBAOBERS - ERHA
iT AR ERE XKEFHFE—BELORBRR -

ARBREBRAERXREE  BREBEHFHO T ZERENPARANYN
442 mERARLFETLSHALRBEN -  FIXHAE
# B KAERE KREELAGZ2HBRD L HE > B3t E
BB ERZAKREBEEALHSHIOIEBRFRELETHEHR
#HIBE  dLHEHMBRELTERY  KEKHBELIBE
AB#HAXH B 1058 BRIFXLEABE ) TR FEA

ERUHABARBRTLZAANKERLABRLL E > MIEFEM
MBBRRKATHEAKERN KRS - TR UBRROLELEAER
BAREALSH 104N @ drE AT A SLEHN
HEHTHEHERE > A4 RBRKERHZH AT RATE
oo Rl TTHREHRMEREEL -

BFEERT  ALFBHERREREE OB LR
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TEREHFSFEARE EERNEFERERBH BRER
$EEZABREHBRE o @k&ﬁ%#i¢x?ﬁ%Aé%
R HE ORI AABR EHERSL

(3) SofTritAEFRIG LR

(4) Hof73% 8% B AB %8

(5) MEZR2FHBEADEHL

BAM T ERZXEBM - AEHB R\ BIRAE B
BHEMNA2LEH AR TERERE > ENAKEHF A 10
DEBBEIMAABRRIARELEGR KA & -

AEREBESL  FAEBHMRALERE S ENF2HH
ANBRBHETAXLEBENHR RFABHER B R
BRABRRBAABOEAERERS  NBAEAXKEAEE

FTEHMERSE (CCTV) AR B HEBELE#H -
BERTENRIEEHRHEABHOAAE T4 AB AR
F G RELBERA BYAMdHALB BB ITHE -

ABHEHFZHEIEREA L

(1) REEE © FHEMEWH LA - 68 LEFRME - %
4 R ER -
(2) BERE EHETHESR - B2 HE - BX

HRE ARG BEER o
(3) B4 B £ RAEL -EBRFAR -HE &2 2%
HEE -
MITHRALERBORTFRE AR BRAREE
MEmUBELAERAMAERERBERE B AKER
o RIL ALALEARABINERT RAHHFTERETL
MAEREEERFHAETERBINR EfR D AASHB
RTFTNB=BaAGREHHHREHR
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—RAE-LWHRABEEZH (TUNNELS ON THE
SECOND TOMEI-MEISHIN HIGHWAY ) : A & # & X fv £ +
EE2R32000ENF_REGHERLETERHLL2E 170
NERHRE LG EAR BN BERISROIBANS LLE
Rt Ed kAL 200 L BREREH GAEILE G H G
H=%H > PEE3.75m &K A 150m° > B4edh (JE&
T%h8) BRA&% - HH FPABEHUHEREAEHAL R
FHBEHRARESGEREHEY 5~10m/sec B 4% £ 2~3m/sec >
DR FHGEHREBLEFHOHE R 2240558 H%
EH L AENEFEFUAURIARE T2 22 EAERLT, 2
AHBRBEAEFHRABRHEZR A ASG A KEBRBH Y
5S~10 s HSE - BRSO RBBEE -

RAMEH ORUAANZRYRERSF S B AERLF 2
—HFAKIRREBT—BARABO KR ERE > AT HRBE
BRIBEGITA  RABRARRLERBETHENE AR E L AN &
LFHBHER AN BLEEOHRNBERRAESE R A o
ANE-—REORE K AL EREBBARELE AL

B REFHEGTREME -

& b &% 3 ( THE HIGASHIYAMA TUNNEL): 2 % 4 + &
TE PR BEFTFI ORI 2K 3.2 0244 2003 &
BE AR sRRE B A% EE 2E KA
32m A mBER A S B LS EABABANBRT Z —
FFAHEBHEBY LR ERTURALY  BEEw@RA LR 4
AFEEF SEBEBEBEBRENNYE R K& EEH(zero
velocity control) » & #F #£ K 25 &) & ] 1% 35 20 2 09 30 #0238
ERABREEHOBEEBALE —fx -



P

B— @R zasd2gixiiems

% 5 &% i ( THE SHINJUKU TUNNEL): e A R X & w #
VEREAOSABEIBBERBGLYEERER RARES
Mgt oHEg TEBELRXEE EE (2x3.25m) K iE
EAEGOBRASL 2Kk 10202 ; B RER D — B %EHR
BHEE2200X2EZHRINK - BRUETERADBATR KGR
He ANETEABRELARRTRELE, CHAAZ - RBHRXR
& 2 60,000 | 80,000 8 £ Kk -BHTREMAXEHEHE, wE R
LW ELAEERARESLES - A EARBE, FABERR
(28D —RKE)AEE 35m — K, EHEKREHER 1.0~1.5m/s
MR EL 4B 65K EE - FE WA RKRE AR
BHMA 1B 208 BHRBFLHWERLAEKREELER 23
3oz mNEY  ETBEBFAAEADTKEAFERNERAK
BB AL BEASBES -

TR A LR E RS HRA

(1) W RRKELEFHAREHEBROFTATHELE  FER
B LG LBAERNER (BE) AHREAXNERR
AR e

(2) BTRSHEBEHALOTEN > LBAETRE
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RE#BEBHIL UBRALREZYE

(3) #EARAR BEIAEHFHWEETF AR H B SHRE
e RH o A RBEARERFELAHLRALBERE
GFEREOREERR -

5 #ABRIAIKRTRYERNEI LK EFERX
(SCM)

MEXBEFRRAIERMORK  BEHAKXRRXAL B
R ENMEOBRY  BAMEKRBRELETHRITASME
WMoy A RE IR EABEFE B TR E2B8B
H oA RRXABAFRRAMBEL T AL ELE A
X EBREERF UK  CERI XL BHBRE-BRTH
R BRENS EFORELARLER NI EN > BERAE

EFAAEORE  AARABER N EF I AR - K
X H U A H%HEZESE M E (System Choice Matrix Method)
AT ERREFHZR -

—d A ATRENRF B AR AT AKX BHEETER

BEZSEAERAET LA RAMHEwBBRTEREI IR

AXCHrREIRIRELLERE  SEBRERAEAERT
MAEABEAMEURBLEFAGLIEER T Z 24 > X4
WEREZIREAT I BRI L BE  ABEPERHK
HBFHHaBARXRAE  ARENFLF U AR LGS
BRABBRAREAZBEEA BADAIASLREEZHER
BE % ABBRRTEER Sl ABHWMEY R BEE RE
NBEFTELLEAOT-1 BAHLEEFR ALY X - 8K E
HEILEE XM AR EEEHEEE BN B TR
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PREHLESRABILBRENRLERAB ALK P H LR

UNDER THE ROAD

C) SINGLE TLBE WiTH SERVICE TUNNEL D) LOUBLE TUBE WITH BY-PASS

£ BOUBLE TUBE WITH BY-PASS AND SERVICE TUNNEL

Bl — ka8 e gk AR A K

ABEAPROBARRL 4B REEIRAER
B EEHHAETFTH NS,  BATCLEEAXEH TR THK
%> mMABRZXERAANTAEX  EBERFEANRKRLEESIR
AmAMmER  $ARALBHEFTRIKFE TR SHE ML -

A% EFE®E (SCMM) 4546 B 69 £ 7 A 825
FmARBGBREFERERANNER - AR A7 HFAETE
P EH GBI EANALELERARNFIE TR F oS
FhOHAERA AR SBREBEHELEBTEISEAELRALT
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T8 E

o SCMM # 7 %

BAG T FHRARTARBER K

oA RERBETHEE R ok —

E Rt R RN

Item  Standard/Recommendation Application field

Prescription —

ITALY
Home Office Circular Fire
Protection Services 15 February
1951, no. 16
Home Office Circular Civil
Protection and Fire Protection
Services June 1980, no. 16

Ministerial Decree 9 April 1994

Public Premises for
Shows

Hotel and Tourism
Sector

Exits, corridors, doors, stairs and passageways
in general: minimum width 1.20m or multiples
thereof depending on the number of people and
the position with respect {0 ¢scape route

»  Stairs and landings must have railings or
banisters with a height of at least 1m and
support the stresses due to rapid exodus of
people under panic

*  Staies must have rectangular treads and a
minimum free width of 1.20m

«  Treads must be between 30 and 33cm deep and
risers must be between 15 and 1 8cm high

»  Treadsand risers must be the same size ond
shape for entire length of stairs
Stairs must be straight and must have not less
than 3 steps and not ymore than 15

»  Landings must have same width as the stairs

» Al stairs must have handrails fitted within a
slot in wall of jutting out not more than Sem

»  Fire resistance of main structtes and cﬁom's
must be at least 120 minutes

iTALY
Min, of Transport Decree 11
January 1988, no. 51

Tunnels and
underground

- railway stations

As weli as indicating the saroe requirernents for

stairs, escape routes and corridors as in public

premises, there are the following specifications:
Maximum crowding must not be more than $

people per m’ of surface ares

*  Doorsand miain structures with a fire resistance
at least of 120 minutes
Emergency lighting: min § ix

FRANCE

Interdepartmental circular 25
August 2000, no. 63

Road wnnels

»

*  Minimum surface rrea of shelter 50m*

*  Minimum width of shelter 4m and minimum
height 2.20m

+  Doors and main structures with a fire resistance
at least of 120 minutes
Minimum distance between acoess Foutes to
escape routes 400m for tunnels longer than
500m

*  Emergency lighting: min 101 average 2 Ix at
every point

GERMANY
Requirements for equipping and
operation of road tunnels

Road tunnels

»  Distance between escape routes 350m
*  Doors and main structures with a minimum fire
resistance of 90 minutes

USA
NFPA 1302000 Edition

Tunnels and
underground
railway stations

*  Minimum evacuation tine: 6 minutes

¥ %

DS RS 2 R
RRM O TAHARMEIL:

AT K% GE b &R -

XABHEHF  ThrEx

BEFTEIANREWHE  REH 2 &

REHEEL TRLEHRETEMN
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LM ILERINRELHIHBERE > FHR2ZARXTH
ABEMRED  EH I KRBEFTHEHRLEBEER T
B =B K (PSI~PS3) - £H 2 X5 _AREH T DX
Mo Atim (@ EE)N > BREEHLE (PR -
g~ K ) oA AKX (PS4~PS9) - T EH o B =~
B # -
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POTENTIAL SOLUTIONS

POTENTIAL SOLUTION 6
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SRR AWR S FLEEANT(VCL) AB#ETRE
WRKGHEABH - FHEEA2(VC2) A AR
mAALE EEBRABRREEKR - F4HER 3 (VC3)
HBBEEIA YT B4 3m R ER R M AR EFI %6 x
MR EREHRERARGERE - 3428 4 (VC4) B2
HFFTARARBBEIAZIBREFSEBBTTEMNNBEAR -
FHOARRSE R R - SCM2 BT HEANWMEYH » & F
EWHBMBARPF S 4 SCM3-SCM4> B A4 — 4 £ 88 B
BoAB 1 HFTERLEFR  EXTRSYYE A PS2-PS3 &
PS6- RA BAKRARBEF HIFEREMIE G H £ SCMS >
BTRATRALAE R B EN RS- RLEE S RSN
EBPS3- 2R RMATERA PS2APSIERTHGYFZE »
TAHASBITTHRRERANE & oA EFE -

AR A% EHER) (SCMM) A B# T REL B
EHAXE A LBANLEREZALBELATER o7
REBRAYTE - ERANFILER  -BREFHF-HEE - FAHBR
BRI EF AN B AR EEG ST EIFE RS E
a!;n
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6 - Bt ERA X#KEE (Fire Load) 9%
3+ —FLAMDOCS # &

BREAKIBFARELBFIHLEFAREARTS R MK
FERAUGD  BARLEE BARBRARKRETEHEMHEY
FE S OAPHRARRLIEBASENATHANAREZENAS
%8 EFAH o AXLHEe FLAMDOCS £ ' B 7T HE S EH
R LERBEARBLIEBEFTAREZELEZ N
73\_0

K#EE (FireLoad) AMBR AELAN TR EE B RHE
HHEHERNOMABEHRE AEBRIAFIFILEORER L
BAHEEN A8 E (BEMR) 9 EMEARLENE &
P BRI ERMBE BEFH G L 0E N

standardized temperature time curves
MR St L s
SO UL S o G SO RS S
%
.Q
‘A

3
0,00

0 30 80 90 120 150 180

time [min)
r . HG Incressed s 130 834 —— WO R e — J——=TH oos <EBA j

B BRENMGE
MBERALILOER  UBHBTIBRATHRAEZOREES
X KB AE—FRHEERNOEESELE £
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- .TEMPERATURE GRADIENT e " | TEMPERATURE GRADIENT

WWHOUT HEAT NSULA“ON
1200 s
4 {1 e Seoin
' | —~comn ]
000 | —somn_}

] e 1BOmin 7300 ]R

Temparatus {°C)
g

B 3 &

XBEBEHMIVBREBTOAKLL AEHRE -
FRE-AKBACABENE  BEFZARAEAEH (&
HHEHPRREL) BHEA AN A - KREFE— R ¢
ZBEMERBZIHOIE T a9 E—3aBE R A
B HEE (B RGEH -BREE ) - BFEAE -5 K
BEETE S :

Em=f (T (f (t)))
Bl#  MHRLELIOHBNBRETER
fe,m=f (T (f(t)))
M ENE—EAOHBERRTEZEANBERD » K2
oo liand sl 242 KREEAER

TRE -l - MBSO RIHER AR ER
X FLAMCDOCS #H R H ABBAIBEMAFEH X FToHamR
BMARBEE -

MEHONBEAEW BHoadBRATAKEEZERS
®> wB AMNRXEEER :
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FLAMDOCS - MN INTERAKTION

"

~14,000

. 12,000
i +10,000
-8.000 i F——
g =~ 60min
000 ,
e Q0PN
g
" § ~ 120min
- | === 180min

Axial force [kN]

BA: AXRBEMET MINSREZFER

BARBESILHABVBREEARRATE > o ERE Mm#
ERYEHIH @Y EN BN ABRENEREBRYEEL

FROUE - B A
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System Stitines

e e e e

100% ]\ — -
90% - ¥ TOURSERUIN s SN ST R 4

N
so% |-\

70% 4

60%

Change of stiftnes (%)

50%

0 30 60 90 120 150 180
Time (min)

BA:BEMmMBETHEEI B EAdy# 1t

FLAMDOCS # X A E 2 #H#wtE AAELBGESREY
R AFETUERASEANATHSDRARLESEYES S
b~ B AR ENRIRENCRE > L AEMMEHE X
K& EHBAFTNEFRIRBES —HEEHIFRLER -
B BETURARTEREABXKRFE REAEHBEELLLEH G X
HeHER  LTRHELEDLFHGRITRIE -

7o M 38 & B K ey &K AR

EREXEFLELET  FUERFHMIBHERE > £
REAIZ PR ELHE TGO A RECLEELHHD
BHRE - dEFIHFORBENORREBREXREFLAEFT
me B HAAFEKRERE (KREFE-REZ B HER) R
M MEREFUHNABRARAHORS -

ERHAOBELERTRAE AN ED Bl EFY
EBRFEUT BAXHEROB TR K LS X2
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HEHBT RBREHNHTRHARELLE BRELHHE KE KR

EEwEk =

RZ mEEHEF KE R

BEXEBERE G

JA B

lLEZ2@BEFTHH XKRHE

£ EE 2.9 4 Z A M B KR HE
3R K/BLBE M B AY
ATE R ERZEHMBEBRERKI R -
58 A MEAXREAHNBRAERBEY
RBEHERE-FHFHR/IKE
l.BAMERALEREHN @R P HF -

@ 2B ABEBTER R - WRAEAZRHMBEAL X
A ERAFETLEHAKCEET G MFH
1o & -
3.8 % 1 iE K “&ﬁ%ﬁ%~&%ﬁﬁ¥&
R EEZBHEY
I HEBRES BBRABLHBEREGERYLE

% % 2HMAREZ EEFARBKLTHELLERRA
fhr % o

AAKGOBETHELEBE AMHHBRERGRE » 04

KEEAGBARS L MM R L BB - Bk 4R

FTEHRBRE - TE

B ko B+
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Blockwork wall

By KGR R
R MR
RAIOCH S
Feipy kAR

EX EOTOEE ]

Tunnel Fire at up to
1350¢C

B+ mEmmagr EEm KR

EHBXKERAOT KB RERYBRREH T RMEEF
FMlegydmmin » KX N &at K # —Fire Barrier 135 - 48 Bf
HEEFE - BRA RBREkw - RE2 - AN BEFHSG
Bl 4o B + — -

% w : Fire Barrier 135 &5 — & 5 H
45.8% Al:0s
25.5% Si20s
24.8% Cal
15.0% Fe20s
1550 kg/m* Installed

1100 kg/m’ Dry
4.0 MPa Dry

Composition

Density

Cold Crushing Strength

Adhesion Strength 0.63 MPa

Tensile Strength 0.80 MPa (after curing)

Modulus of Elasticity 4050 MPa (after curing)
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25 A RAREEAKBENEN N ERMARR.

System

Installed Cost Range

Typical Vitreous Enamel Cladding

€ 200 to 320 per m’

FireBarrier System fire protection

surface finish combined

specification,

€ 50 to 160 per m* *

*cost varies as fire curve, concrete lining
fire duration all influence
thickness specification and hence cost

% ESINTEFR%RFTEEANARRABE R

Concrete First Exposure Second Exposure Third Exposure Third Exposure
Thickness 400mm Interface Interface Interface Eventual interface
Temperature at Temperature at Temperature at Temperature at
30 mins 30 mins 30 mins End of test
TEST DURATION | TEST DURATION | TEST DURATION | TEST DURATION
34 mins 42 mins 120 mins 120 mins
Average
Temperature
Measured: o o, o .
Interface 59C 88°C 84C 297C

FireBarrier and
Concrete Slab

(RWS requires
less than 380°C )

x 4& = 41 X 45 L RWS Curve "t R R B IR 34 E

1600
1400 4
1200
1000

Temperature {(°C)

80

100

150

Time {(minutes)

200

- -150 834 ~—MNPD Hydrocarbon -

B+ —

HEHAKAARBREA R AR Z/FR &SR
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8 -

R 8 KB 47 R BRIEK AR % B R

2000/2001 £ M T M E WA ey % E L2 P (Centre for
Tunnel Safety of the Ministry of Trnasport) £ & 4%
( Rotterdam ) Mt i#f &) Second Benelux M i 5 — & 8 ¢ 2 R
ﬁﬁ$’RT@ﬁ”~“?ﬁw%éﬁ$§i%m%&%ﬁ
WARZR ERAFTENRFRRBEEFEH BT » &
LEXRZMABAETRZEF

(1)

(2)

(3)

(4)

(5)
(6)

(7)

R THREXLERS  BEEPAGEER 2N
%4 8RB -
#mBRALHKERABRRESBE -
THRREBAKALZNKEERABRRYXE ; 3
BEMAR BEANR (BF) 9HREHPR L0
B KRB BE -

FEXEBAEH  QAXEAAA 4O BTN A
EREKEME o

B ARTRERENXYTRE -

U CFD(EHEERBS ) FEEEME RN X
36 B BE M o
RE|-ETHBRENKEORBRAENE L HF N E
A A BELBINEAG TR R -

— 25 BRE RN T O :

(1)

(2)

BFEBGEE  AEER/FRAEAS A X
% o
XKRXRFTRBREAAAGBE =R EP=HF 2y

KK -
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(3) BRAA&HWBR: —FLAFEXE - —HAFE
KE~—@mEBRXFTEHAB KL o
(4) kKZaam ABIEXEPEELELS L EY
&y B e
AXNEE (3) B (4) R RR -
BAKARGK AR
BRAAKDENENRERERRSREEAN L £ M B E
RBRERKEHBR BERARVBKRKZLLE S HERA A
% o BAK A G & 42w F (Piarc 1999) :
(1) W RAABEOT Y KAEERAHELSEY
BR#uEXELEORE -
(2) AR #E > THERIZBOGRABIFEE LRI B
B dE o
(3) ABBHKATHRHERABH ZH -
(4) IR E Mo MEBR RXERRAE -
(5) BREREZREZARBRERAMELLERERN -
(6) X EA G -
(7)) BRBARHAFHHZAM, -
(8) Mi&m LE -
Ax R RABRAULLEF (3)~(4)-(5) &2 (8) =& >
it 3¢ fo
(1) #HIBENBE  RBEBHATAEEZFALAHFEREOY
égﬁ °
(2) BRAAGKLEHLHOLE -
BRE R T
(1) BE % B % &ERE £ XG0T RR R KK
B o K My A K MR RGO AT T A A B R e
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(2)

(3)

(4)

(5)

(6)

(7)

LR

(1)
(2)

EREMIK  RAKAGKMAR  BE - KERE
b AE R OE B K E 10m X TF -
BARGIEERA : ERAAGK AN L AR
X RBEEBRARERLERBRKME &R
RFH R BEMARKEE R L — KFMAE XS
WAL AREMAZETH KA « BB &
BARKAGT U RV ESHER  KBEAXALXER
A2 T HE B K B o
BAAGHHEBANAONBRXERAEXRARE  FHE
B KB RERAR ETREHE - T O A
o KB EBEFTERARNA FTERBELE A A
XBOEE B AAERE 10 5% M AERKE &
MR E AR R AR K A B Re K
MENGRAFAGEE  BAEXKERKE S
BInearBEAKRXRS TRRE XL AEER XSG TR
B (ZR) BE HbhLEHkaEHEAHNRE -
MEER C ERAKAGBIE NN B E S E 350
T MAE AL EESE D 100C 0 BEH
&% % 50C -

Fdb T S RIRBAK A A4 R B E R E Sm/s
REBAKET BRAGE— Lo KBk A
T OBRGABRRKETLABRAEMA (B
FOK

BARAGRERAEHNE BN K -
BAKAAAMB AR FRAERLE R4 %
A ER - BESBABEAE TARR, TES
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Wy B o
(3) £RISMW A B XK F AT ELREH AR -
(4) £25MW X T KGR RE > TRRO A F R
HARIEHREE
(5) A 2 dmmsRiE RO XKARKEL ZH &£ 5
e -
(6) £ Sm/sth e BEAT > BRKAHKHH KR KRB
AR e
B KERR A S%e R
ERAKERAMNALORBETHEARXT HE
(6) XKEAHGMBAALTUIFEIHRE 5 wE LA B
Bl G BEHREAEG -  BRXEEABL
H®AE -
(7)) R EBHMPIZEHRRKEASL  FE2AEHMAK
LB RBEANEE -
EREFTELAABHERREABORD > BLENB —
WHHRPIERERERLRXREBEH K EFAL RS - — A K
KEH I RE R T ¢
(1) e RE " AAEFREZLAANKRKBRFR =22
FEZ2RIHMBAAMBRAEAEBRMAL -
(2) #4& (1) 48R 2R FEEF &S -
(3) #te s " ARAABAZLEZE -2 Higk
HFEORARATEHFSIAABUABLBAERRARE
B’k
(4) mE " fRAAKR (BA) BESLEH - B BAR
AHLBBHELTUHARMMAIESH  LERELE S

R %
@

# o
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(5) B4 RE TUARFRAAXBEAEE 2L F R
RpRRELAR ARG EOHR » Nt KRB E
wEBsE s TH -
ﬁiﬁw%%%mﬁwé%ﬁ—iﬁﬁ%ﬁ’ﬂu@ﬁ
i K S HBEERBARE > AX— 27 6RRAHF 2 TF 3
MAmER:

(1) @A AR A2 S THARAYA G KFHFERE -

(2) EXEBHALHNASTFTLSDHH -

(3) XKFMERAMGFHEHE

(4) B BRORAHBARANNOBEL E T -

(S) BT @ EX SO EATHEERRENTE

(6) FEEFAHNHAETRT O BFHROER -

(7)) €52 LEEHZISIHRA -

KEMB Y &R T *

(1) 2Rk Im/s A FAXBRUANRBRAER T FER
BRERHKXKE > TE I3 pERNBEMAK -

(2) WRERBFEOKXKEFTRALNARERY T F >
HK A AR 3m/s - BT A &K 1A B 2] o 4o 48 B B
ERTHOEE S P BRERBLAHFE -

(3) BRSO KE > REARTAE I HFENMHL -

(4) REMBHEEAHAE Sm2 A -

(5) 2B ABRERLZA2LUAXEXZABRTES > B
W R R R BFE &KL o
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3.1.2 J2 % 8 K a9 R &) £ 3F 41
1 - RBAHAFAREHRR Y EHHE

AFBREAEHREAOERLT  Hetm@R A% AT
BFe ALBABEHEARYABARATERREEZNREG AR
B oo KRR A KE MK (Heat Released Rates ) &9 &% 38
KEFPHEABARABAALKEFEZAGNERAHAFES
e l20npleyBER YN R B HEAFE o BT HB
TiaoEEUABRAARAERAARAHANTAT  BAREEY
BREANER > TRHHEREZFHaLXS R BT UARHFMEE
AN ERERERE -

R iE A RKER R 1208t —EEAE & Sm & -
10m T B & &A@ 200m &9 2B & E » KRAPH =883 R
FLP R AL (MMNTER) BEBXRE 40 2R - F A Z R Fo
S AMALASABEREER 0~30MW KRE LA WHK - §8
0.1~5MW X B ¢ HRR A& 2.5 M R 2M & e9HE R &2 4 > &
RERARE - RECLEHAILAEREL O RS - @& B
ALELERASRELE  BERERATUAREHNEEZ LS
BHALEZH  BRABZIALSZE (BERKAE) R
HE X4 TF

(DD HAALBEZLE ImBEFELEXEFI > AR
Im Bl 2 & e BRI -

(2)2m B ALSER ImBEABEE R E 21
AL EAEXREFEEREL  d B+ =T
%0 2m H R ILA R BT R A -
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Air-Circularion

Chimneyof 2m Chimney of at least 4 m

B+=—  FRAHALBZEG AR

(3) #7» 4m S E P AL X HRREAK B ALK
E¥pw o £BRILEEA 2meF HRR A X 2|
25MW o

(4) 10m % ~ 1.5m £ & # A 7L T % HRR £ A 30MW
AAWMBEZAHE ARASAMAAOFRALIRE
MR A -

(S5) R KoBE + =
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Maxim RR of containment for ¢ nt vent lengths
3§ L ;
) - .. L
g
g "
g ‘
w0 ) :
3 #
m s
£ 154 - —
-3 -
2 v) "‘
E b e .
H pal
<
8 / B Y. ; B
P oTnes e o
° ¥ R * T - . . i
o oS 1 15 a 2s M s
Vent length {m)

Btz AFRMEERSEHALY Ko & A HRR 4

HERR=ZEZHMCFD (TR E ARG L) F ks
FHEBRERF CENBHERRLATAS T A X CFD ¥ &
FEARER > EHAIL 4m~10m & & > # £ ILE K HRR
BERETRELRPE +w:

40




8
Lo}
»

&8
N
“
4 ~
.\‘.\
Y
N
hY
K,

8
-
he®
\\\
g

-h

o

“y
.

Maximum HRR confined (MW}
B
b
. ‘\'
N
\\
N
AN
i

P
\

N

\
k‘

o
5 / - — . - v
[+ 0.5 1 1,5 2 85 3 3.5
Vet lergth (m)

[-#~ EXP 4m high chimney -#- EXP 10m high chimney -4 CFD 4m high chimney -©-- CFD 10m high chimney]

B+ SAABSEAnf I0m B HAERFRTRMEZI LR

FEEABREIVNERATRELBARABESLE T HE
BR BRARABANANERARENTREAVE > mMHHE
EERIFBRRERRAFLBEL -MA OmF 2m BFRARALZE
MR EZREER BAFRAABALDABDZRA L
o R BEFALE - BT+EZBATAHRALLES 1.5m 8} >
AL LB E DAL REBEFREQHARILS — % @ B K
ARBEHRR -
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BREREHAABAEALELE  HEHRAHAERIEAK
EME - AFFERBBS%E  BARALAFEEZHHE -

EAARABAALKEITENEY AL ELABEARERE M -
A BFELARBHRANLIEAGT  £AREB B LT E A4

BEHHMEETR  UARB/BABBHEEIRDHILHNH KR
B ABRBKRZEZA AR TRERERAEKRBRE - AARAFAREZAHK L
HALELEMARELEZAE  PARBRERAEARNALE K
kI BERERXREAE -

2 - MR &) iRk 8 3R A5 B

i K% PR A ey EEHRAENRBEFZ RS B
HREBEBURBTHEANEE £ - EE26THEREHNES A
KRB YA B —TITOME  BBRAEBATHATHRY
METHAIBRENNEHNEGRAPESE B ARE G MB -
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B TR MERNEZF>RNOBAR > A 120 8 EAHH
BRERAA S EHEOZRAAEARF AR AR T AME L2
Fwdu > PHEFABTAGOKE (B +XN) RAMR
AT AR EHHKFELANREEBRILZHEAE B
HRREA Vo AFEFHBHHMEKRE (backlayering)
AUMBERESAETOHRRRES V. -REAXKRBMAKR L
EF—MBHAILGFERT > Relfik (Vo) 89 A KRRRE
#th (HRR) ZRFBey & (B + )

Fresh air mmsmlp>
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[ ....... .......... ,,,,,,, ® Vo
z 5 : A Ve
; ; we e SEMI-GMPINCH) law for Ve

e SEIAGMpINCA law for VO

.
T

0 2 4 6
HRR (MW)

8 10

B+t R& R E R HRR & B 4 B

3 - S BB 1% 8 A M B R B 60 BE B R R

12

4 4o F] Mont Blanc #v St.Gotthard B 89 K L & F » 4
Fo K 35 B B AR X A E

PR AMRBBER XKFTEH  EAFEALR

FEZ2HREF AXPEUBRGHROGRBER EMBRE
REZ R K&EH A

PHEHHRR  BRABAAEAREAD

K 33

R EMBEZTRABMERAHEOS M  BREBAAKRESA

HAERZEHETHEATY -

RBvEE s 1.lkm &k W@ HE AL S0m’° > RHKEE A
110000m>/h (30m®/s) > £ K& k% B B ML EH - 4 2§
— S BRERERMNEDEEN > KA IS HERTDBARS
B HE - mREHAFARESA 1.5m/s~2m/s K # 13~14
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THEBKLXELANEZZEHYE -
4 - HMENEPAGEXEOREHN

AU RFELREIEFHNRBERABYEGF > £ — b do
FlBAFTER NG SBABRBESHE  RAAR
THELUKERXBEY REMRMS LA K BH B4
RERBYNRRELEWT ATHRABASRY  BREw
RIBREPEEML AL EEETREEKRLENERL - A X
% # HGV (heavy goods vehicle) E# £ B B A 2 R E T 4 »
AEERE P THERGLLSE > B %% L£E HGV
XKETHRAOGEBARAB R D REZEEHAL B HEYT M
£ 1976 4 Heselden #% H r% :8 . HGV 89 K £ 4 48 %
HRR & X & & 20MW,jﬁ%%’f%%iﬁ%ﬁ%’r%ﬂﬂf*&%ﬂ#ﬁﬁﬁe
A e A EUREKA KB foixif o) — M E LK
REFRTHER SEREVEIRIRET AL L& MR
XARBEAA %% > HRRE & 130MW L E -
1992@“H&Wﬁ.HammerfestH#ﬁ%@%%ﬁ%iE%

T-MEHGVHMEXRKRTR  REREHSH 2.3km > B @ W %
HEHY W EMAA 34m’4m’ > FHRA W HGV £ ERN 55
BB LM 29Sm KR c B E K 12.2m K 2.4m & 2.5m > % #%

TRARHO2BENRBALEALBEE —RBRBA > FHBBEELH
FEE A 87400MJ - A B &9 # 2 K3 H K kK% HRR 18 £ B %
13 5487 23 120MW > R A A 18 2484 &9 128MW (4
B+ A)-
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120F
100
80F

60

20F J
'O.

1 2 3 X l I
0 10 20 30 40 50 60

Time (minutes)

B + A : Hammerfest HGV X 5% HRR {4 #1 6§ R 4 1t & &

et BARRIEFFESE—HKHEEHGV XK E » A A :
(1) Hammerfest [ i& Bf @ 3% — & % 3 (40~50m? &% L
) hFE
(2) aXmmPey@mid % (6m/s) b —HRHBEEFH - —
A% EREAReALE 3m/s A E o
(3) MAHeABGRFAE— e KK -
A x ou CERBERUS £ X & H £ K B & & # F > # & 4] 4o
3 445 % 9% % 3 ( Channel Tunnel) # HGV X ¥ % & &5 HRR
AR E R TF
(1) # #$t Channel Tunnel & £ T H ik > £ 8 K@ AT
#% A HRR {4 4 & Hammerfest Tunnel & 51% -
(2) #8 ¥ # Hammerfest Tunnel #5 3 & ik & > 4 2m/s
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R R T - RAM HRREH B 25% -
(3) A4t A& 8 A % # Cargo factor Rt E R R ¢ &
# &M - (1548 Cargo factor : 10)
(4) 2 AFEEXKE L LK T £ -
TEHNELE R At  AHSEA B A FE @Ry
W % Bj 49 kb : http://www.tunnelfiresafety.co.uk & research

A B /B E"CERBERUS” -

% 4+ : # # Channel Tunnel # & # 4 HGV Xk & T £ &9 & X HRR &
RExIBpa LMo BE

Ventilation | Heat releaso rate distribution (MW} Probability of spread (%)
Cargo vélodity or 50" o Im 3m om
Eactor (ms’) | percentile | percentile | percentile
T P 18 62 8901 | B387 ®1-83
2 7 23 80 3340 3035 25-30
§ 3 ] 1 122 2733 23-09 034
5 6 ) 20 7338 20-25 021
0 30 90 330 1613 | 011 0
i 9 It 88 9798 95:96 93-94
2 13 43 130 60-66 36-62 1956
10 3 17 62 210 49.56 45.52 4046
5 30 111 365 46-52 42-48 0-43
0 &0 195 630 30-35 032 0
1 15 47 104 99 (] 9899
2 24 75 90 8386 75-84 7279
20 3 72 105 265 7176 6713 6168
3 33 190 465 63.72 64-69 0-65
7 e 350 880 54-61 p-5% 0

3.1.3 Wk L RE
1l - EABREXRFHHRERG T E

RERLEFAKRRREIAMMNELIF L  FRE AL
MTERREE MM R ERBEGERY RS L BARHEE
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RS ETHELHEE

TREMLAHSCREHTAORT  UBELEHF LA
A I BERNHARBETHOET > A AENGKRE £ 2
RENRGEFENBFRAEB AWM ER XS R THFHM
oy & % R o

EHS TR EAE

FLEFUMERAEETRAABIB > Ao XK S 0E LA
ERELAGHE XBEANLERR R R LHwhn
BMAARNTHEBRE A S MERESE  LBRAKNFER
%ﬁﬁﬁ&%%ﬁf@&’ﬁ$ﬁ%fo%%ﬁk%&%%
BRG oM BB EAAESE M E A B RN R
FHESBNAREER G ASRBAGLAFLERE H R
AEREHH T

RAEMMAEH RIE

ERBFALANRREFIRBELTEHAEANER 2L F
EHEBHRETETAEIITNIHAAEBHNRYS REERBAH
*FRAERE

hHRERHYER
FUAESAHABWABRSHER  EERFHRE LT
BRRABRAERLEBAERIEG G A H - BB (R3F)
HER > RHHEETBETALERGTHE - HRPN AT HK
BREEAREFEOENE > BRE% (IT78) &R > @ &K
RIEHETHRBRHEVNBHEEET > BRFT N AEAFRE R
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i A o

BEFIER RN
ERABF T RHBAEIAST L ELZRBELERERER

BEMBMHANHITRXBERENRS UM AELA Ao
A gD o

B (FPo) e B
ATERBBEROAR HEHHMLBYWEEERTES
EEMRAFTRESE  BLEAGEE T ERAHEERSE
BRFLRALERIAGHREHEN  FHRTEHAEIHE
MBI ER AGRBREEHEMNZREMLEA EFLT
(1) Z@# A AFERBERERETFHZH
(2) B2 RBREFHREILEHDABRDERERKBER
BEE -
(3) BE#EHE (Fv) ARARFHANR LRH
EAAKZFEZNFRFIFLEZXI AR DHIMRE -
(4) A BRHARBITHME
(5) RARELHMARETH AR EREHAERA &
ARG TFHERETELHN Ty EHR -

FERFUYOHREY
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Fourth International Conference
Tunnel Fires
2-4 December 2002, Basel, Switzerland
Technical Program
MONDAY 2 DECEMBER
0800 - 0845 REGISTRATION AND COFFEE
0845 - 0900 Introduction by Conference Chairman
John Lowndes, LowndesConsult, UK
PLENARY SESSIONS
SESSION 1 ENGINEERING DESIGN FOR FIRE SAFETY

Chairman:  John Lowndes, LowndesConsult, UK

0900 - 0920 What does quantified fire risk assessment need to do to become
a routine part of tunnel design decision making
D Charters, Arup Fire. UK

0920 — 0940 Changes proposed for the 2003 edition NFPA 130
W Kennedy, Parsons Brmckerhoff International, USA

0940 - 1000 Fire safety in tunnels: Railway tunnel design
L Fort, Necso, Spain

1000 - 1020 Combining design fires and risk assessment to achieve tunnel safety
J Munro, Rail Infrastructure Corporation, G Smith, State
RailAuthority , V Dowling & N White, CSIRO, Australia

1020 - 1030 Discussion

1030 - 1100 REFRESHMENT BREAK

Chairman:  Alfred Haack, Stuva, Germany

1100 - 1120 On the strategy of securing evacuation environment In the tunnel
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A Mizuno & H Yae, Kogakuin University, Japan
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S Gilia, GIUA & Partners sri & 0 FagiolL ANAS, Italy

1140 - 1200 A fire load application method for the design of concrete structures
J Wageneder, Geoconsult, Austria

1200 - 1220 Refractory materials solutions for tunnel fire protection
A Beeston, Thermal Ceramics, UK

1220 -1230 Discussion

1230-1400 LUNCH
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Chairman: John Day, Electrowatt Infra, Switzerland

1400 - 1420 Investigation of natural ventilation for tunnel smoke extraction
J Viot, Mott MacDonald, UK & O Vauquelin, Valenciennes
University, France
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H Ingason, Swedish National Testing & Research Institute & B
Wahlstrom, Brandskyddslaget. Sweden
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D Telle, O Vauquelin, University of Valenciennes & H Biollay,
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1500 - 1520 HGYV fires in tunnels: How severe are they and under what
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R Carvel, A Beard & P Jowitt, Heriot-Watt University, UK
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The options for emergency longitudinal ventilation and a safe
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R Matthews, CenTAR & M Walker, Rail Link Engineering, UK
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J Huijben, Bowdienst Rijkswaterstaat, The Netherlands

CST Centre for Safety in Tunnels
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J Ranch, MetroconsuSt, Germany

Discussion

Session IA : MOVEMENT AND CONTROL OF SMOKE AND FIRE

Chairman: Paul Miclea, Earth Tech, USA
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smoke control:

From simulation to successful operation

N Brichet, A Weatherill, B Crausaz, Bonnard & Gardel Consulting
Engineers Ltd, Switzerland & E Casale, Scetauroute, France

The new ventilation systems of the Mont Blanc Tunnel Specificities
and Performances of the fire ventilation

A Weatherill, X Guigas, Y Trottet, Bonnard & Gardel Consulting
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France
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I Maevski & J Fay, Jacobs, USA
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Chairman: David Charters, Arup Fire, UK
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1050 - 1120
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Fire safety in tunnels and selection of tunnel concept

T Andersen & B Paaske. Det Norske Veritas, Norway
Emergency services response - Managing major tunnel fire
Incidents

D Burns & B Locke, Merseyside Fire Service, UK

From safety to integrated safety

R Sturkop, Railinfrastructure, The Netherlands

Discussion
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Tunnel fire engineering practice

The activities of PIARC working group 6 and the 'fires in tunnels'
thematic network

N Rhodes, Hatch Mott MacDonald, USA
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D Portmann & J Shaha, HBI Haerter AG, Switzerland
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SESSION 4

The effects of emergency fan start time on controlling the heat and
smoke from a growing station fire - A transient CFD study.

D McKinney, N Shahcheraghi & P Miclea, Earth Tech Inc, USA
Discussion
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Chairman: Norman Rhodes, Hatch MottMacDonald, USA
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Improvement of fire safety at an existing subway station with only
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S Bengtson, Brandskyddslaget AB, Sweden

Emergency services response - Planning for major tunnel fire
incidents

B Locke & D Bums, Merseyside Fire Service, UK

Life safety systems integration in tunnels

M Kelly, Tyco Systems. UK

Discussion

REFRESHMENT BREAK

Catastrophic tunnel fires can be prevented and suppressed

I Kotliar, FirePASS Corporation, USA

The effect of smoke spreading and sprinkler on self-rescue

A Lemaire, TNO. The Netherlands

Full scale fire tests performed in the Mont Blanc Tunnel -
Evaluation of the efficiency of the fully automatic ventilation
responses

E Casale, B Houseauk, Scetaroute, France, A Weatherill, X Guigas.

Bonnard & Gardel; E Marlier, GEIE Tunnel du Mont Blanc, Italy
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VALIDATION AND CFD

Bill Kennedy, Parsons Brinckerhoff, USA
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Numerical simulation of fire and smoke propagation in long
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Numerical simulation of smoke descent in tunnel fire accident
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Comparison of zone and field modeling in tunnel fire simulations
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Heat release rate and smoke production rate using CFD
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Discussion
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