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A study on the relationship among traffic accidents, fire occurrences
and tunnel characteristics in local road tunnels
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Kim, Hyo—Gyu - Lee, Chang—Woo

Abstract

As the length of local tunnels is getting longer, the demand for tunnel safety attracts more

attention, But only a few information can be found concerning traffic and fire accidents occurred
in local tunnel, and full-fledged studies had not been carried out to fulfill the expectation of the

tunnel users, This study aims at collecting and analyzing the data on traffic and fire accidents in

local road tunnels and providing the fundamental data for the tunnel fire safety evaluation, Focus

is placed on quantifying the relationship among traffic accidents, fire occurrences and tunnel

characteristics,
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12l 4, Relationship between traffic accidents and fatalities in highways

H 2, Traffic accident rate in highway sections
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Tunnelling Technology, Vol 6, No.3, September 2004 201



= 260.0

8888
o o o o

Accident Rate[x10"6

0.0

Years

1992 1994 1906 1908 2000 2002 2004

12l 5, Trends of accidents rate (highway)

B

AR - Hourly Accident Rate (+10"6 Veh.km)

g

8

Fatalities[Person]

8

y = -7E-06:° + 0.0233x° + 1.4476x + 263.7
R? = 0.9674

8

0 S0 100 150 200 250 300 350
Accident Rate(~10"6 Veh.km)
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(1990.1~2004.6)

Sh O| Z Xt SEXt AFHA/SEIAL A 3tEXt (S5
(SEZAAE) 9 2 1 4
EMXEE (70.6%) 5 (29.4%)
(@525) - [ e | [ s
&z 2HY 0 (62.5%) 6 (37.5%)
(R /XY E) 1 | 1 | - - R
= 2 (28.5) 5 (71.4%)
A 2471 (60%) 1674 (40%)
X 10, Tunnel fire occurrenecs by location
x4 At 47| 4 =5 N2 ZH 25 i A 7| Et SHA|
N PaElPall 22 14 12 6 5 2 2 2 2 3 70
TAMH| [%] 31.4 20.0 171 8.6 71 2.9 2.9 2.9 2.9 4.3 100.0
X 11, Tunnel fire occurrences by road types
EERY I8E= Ht=2 e A= ESIA= 7|E} (BOX) A
St [7] 28 5 8 27 2 70

Tunnelling Technology, Vol .6, No.3, September 2004 205



2.3.6 E{dY SAfural 513
% 447) A 7079] E S AL

2 olAe] SRR} MR e 16302 A
oAt ol 374 olye] EdaA) Abrt WA EEe
6712, A (FEAA, 2.3km) €Y 64, TEEY 4
A Lo ok Moy, 75, <% EPolA 212 3710
slolct, 5 B R 39 o)xte] SRk}
3 A=) B 6704 5 FAK 0] Edo] 47t 1jX)
3l e 2] ool ul3) RAkx|e1o] Edo] $Jale] ol 1%
H Ao 2Rtk

237 Az SR 315
1% 125 S EAARe] eiAl 3479] s
AfiL] AR AIZHREE LT i, Aeksia )
71 wlstelA WAl A7k 23 2-64] Ajojal
Aow Uehton], A4 s WA Azke] 82,4%%
A Aow 2AbE T,

H 12, Tunnels showing most fire occurrences

2.3.8 H2AYE =AMt &
I 4= Q.;(Huuﬂ Hu4 7lo]ai f‘i L]-]:,].],H
- SARL 7049 AFRE SR HAgsE Eibtl 7H
= 447la0]H, o]F ASHAHE (BOX) 2352 A9
PRt ==Ed ] A9, A7 7 wol ARt Hd
0]= 1000m mREO.2 A WA 54 4%5 2}
o= A om Yepgdth AR = sy 9oy
o=

b

N, ok

N

71249l 1000m oJAQl B dellg Al ]S A=
A8k gle] 1000m 1]k B el Ae] SRfera
3 o o] apEr)
AT AR (F 1 0L AP eES
TRt glons A S e
2z mefe 29 % B et 34374dol0) 5 42
o] Edel 7L R Aom 2absle] A
oF 12960 ash B ol Al Shl7h AR A0 et
sk, 1000m ool e doI 317is] s
7hugsigon, ed Lolrt 3, 0km o2l 285 ¢
933 3 59, FlEd 2204 SR B

I

EHEd SR =) = HH oF = ot
7|E
2R A A 7| 24 24t 2t =
SHRHALD [7] 6 4 3 3 3 3 48
At xba [H] - 1 - - - 2 s
X 13. Temporal distribution of fire occurrences
AlZk Sl e [A] T8H| [%]
0:00~2:00 2 5.9
20.0%
2:00~4:00 3 8.8
4:00~6:00 2 5.9 FEME s o g
6:00~8:00 2 5.9 z
G100% pee e e .. . B
8:00~10:00 3 8.8 g
10:00~12:00 2 5.9 © osou =
12:00 ~14:00 3 8.8 i B
0.0% . L
14:00~16:00 6 17.6 10h 12h 14h 16h 1Bh 20h 22h 24h
16:00~18:00 5 147 Tlme[h] {Class interval 2h)
18:00~20:00 1 2.9 12! 12, Temporal distribution of fire occurrences at
20:00~22:00 2 5.9 34 tunnels
22:00~24:00 3 8.8

206 EH47lE M6 M35, 2004H 9



T ERE[GU 2 DBAD, SHAMD U EESY 2 27

X 14, Tunnel fire occurrences by length
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H 15, Fire accidents by tunnel width
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