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FIRE-PROOF SECTION DESIGN OF RIVER-CROSSING ROAD TUNNELS

YAO Congpu, HUANG Hongwei, YUAN Jun
(Department of Geotechnical Engineering, Tongji University, Shanghai 200092, China)

Abstract: Tunnel fire becomes a hot issue, and the problem how to consider the future fire probability during the
design of the tunnel is needed to consider. The fire-proof section has to be planned according to staff escape
speed, but also depending on the essential time of escape. Three important factors of tunnel fire, i.e. the
temperature, concentration of carbon monoxide(CO) and visibility, which will threaten people’s lives seriously,
are analysed. It is a key of evacuation route design to make people escape from dangerous area safely in a certain
time. So the time when temperature, visibility and consistency of carbon monoxide in tunnel menace people’s lives
is also studied. From this point of view, adopting computational fluent dynamics software FDS and evacuation
model Tunev(tunnel evacuation), the available safety egress time(ASET)and required safety egress time(RSET)
with the example of Shanghai river-crossing road tunnel are simulated. Then, the preliminary sketch of the
distance of the tunnel evacuation section and the capacity of the escaping staircase are also presented. Finally, the
fire-proof section is designed, which may provide some references to the escape-rescue design of tunnels.
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Fig.7 Tunnel temperature distribution caused by fire in 10 min
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Fig.11 Carbon monoxide density of tunnel in 1 min
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Fig.14 Visibility of tunnel 20 m away from fire source
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Fig.15 Visibility of tunnel 40 m away from fire source
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Table 5 Longest evacuation time from vehicles

BT 5 /m S B e - T /s AT P L R /s
10 70 63.33
20 70 56.67
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BRLHCEE 25 75 m,  Hi 2 50 m A i £ B I S s [a]
100 s. ZAE AN GERECN ] 94 s, LA 51 m [A]
PRI A B 752 100 s 4 AJ 22 2 HiE .

HY BHYAFINR) 24 80 s B, mICHLIETE 14 n = 63,
AFEIE BN 41 m, /N TBEIE A R K G
PR 75 m, $ AL 40 m ARG RS G AL H] 100s, H.
A BN RO ) A 87 s. DRI IHG I 36 1 [H)E K

41 m I, BRHON DT 87 s T Al .

ES DN = € [T i R R T G
L/V+60s, i %0k 2600/ L -1, 15558 iE 1[
PE4 46.5 mo BB RIER BN TR 91 s, i A2 %ALY
FEBS G SR 24 100 s, @ HEEER 51 m, 5
41 m (PG OUAH LR, [RIFEI A N B3 28 A A 2K
51 m [AJEE B E B2 0%, i, BlkizH 51 m
A Sy 22 B A 3 T ) A B )

3.4 BN AiHE

FEBCVHETE /NS R, AEF AN L&
DUR PAN B0 00 5 50 N K T30 R e B, i
THUHON GRS, DAt i O, R,
X SHE T B T P A R A S (AR ), DL R B
AR TR 250, KUk, RS SEp)
KHT 2.0 mx2.7 m Wi, w7 pEE A A RS
ibe [ER, AT BT RBRHON GRS A TR R N A
TGRS, FHAGIEE A OB, 52 W 1k AR T AT
AEJ), fEREA M E T 5.0 mx1.3 m(Kx5E) i 22
M, AR AR RATREA . W, AR FH
fio

ARSI A, AR AU A T8 3 1 TR
b 51 m, 5 FH AR T () R AR T A AR T e
P25 60~80 m SEAYIG, Ui AR BA H i
fbo AR ZARAET A R8N JT Bk . AR
RURTDAHET ) 2 BIFAR TRE, A BEE TRERT Kt
fE—4%.

4 £

N IE BIREIE A KRR A I f DN A T EA
NG IR, ASHED T AT TR AE
fili b, g5 N RBRELN B S s, 181 FDS B A
BEATASLL,  Eh 22 Al BB TE I R . B R
o S G [ I 1 P /NI 2 o W/ T g
BOAEE, i) e i A R A0 T 10 5 A TR AR T, >
Tovacuae » DR 53 AT LL22 i 28 2 4 Xtk Jf &5
B [ e IR B FB AT T IR, K
B R (18 DX BB S £ o (EE h Tl i
XY BETE KIS S (R — PRI, B PR30 S R S
B ff DU EEAFAE— s MR 72, T AR B %5 8 B
TE A AR BERS T4 255 e N B U e, 5 2
FEJa S AT A
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