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Standard Proposed for Fire Safety Evaluation of
Railway Tunnels and Evaluation of Fire Temperature
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Won, Jong Pil Choi, Min Jung Lee, Su Jin Lee, Sang Woo
Abstract

The number of railway tunnels has been increasing rapidly. Although fires in long railway tunnels are rare, the
consequences can be devastating. Prior to this study, there were no adequate time—temperature curves for the fire safety
assessment of Korean railway tunnels. We studied a standard foreign time—temperature curve for which the heat rate is
based on the traffic and the types of vehicles. We then proposed a hydrocarbon curve as a fire design model for railway
tunnels in Korea. We examined the implications of this proposed model on railway tunnel structures using numerical

analysis.
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Fig. 1 Standard time—temperature curve(Haukur Ingason, 2007)
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Table 1 Status of domestic railways (MLTM Key statistics, 2007)
(2 - i)

TE A | Tkm V7Y | 1~5km oV | Skm oV | F(km)

A 572 497 70 5 306.684
IEHEE 47 24 20 3 77.011
AT | 525 473 50 2 229.673

Table 2 Status of railway distance and double—tracked at domestic
(MLTM Key statistics, 2007)

FE |01 | 02 | 003 | 04 | 05 | 06 | 07
He 7z
‘iﬂﬁﬁ 3,125.3|3,129.0(3,140.3|3,374.13,392.0 [3,392.0|3,399.1
2A5)
jﬁﬂm 1,003.8|1,003.8|1,028.6 |1,318.2|1,355.0| 1,375.7 | 1,403.5
BEL8
ﬁ(j;)]’g 321| 321| 327| 39.1| 39.9| 405| 413
0,

Table 3 The ratio of double—tracked at advanced countries(International
Union of Railways, by the end of 2007)

T o 9 gr
A% (km) 29,286 34,128 20,052
EX58(%) 55.2 49.9 40.2
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Fig. 2 Railway tunnel structure



Table 4 Internal temperature of railway tunnel by numerical analysis

S kds NMEALE(T) | AFRE(0) 10cm(C) 20em(C) 30cm(C) 34em(C) 37cm(C) L5 (C)
0:00 0 0 0 0 0 0 0 0
0:05 743 547.2 540.2 526.3 528.0 441.9 428.6 116.5
0:10 1034 586.3 580.2 719.6 571.9 482.7 437.3 124.5
0:20 1059 621.8 597.6 756.3 580.6 534.5 471.2 154.2
0:30 1098 863.0 624.7 618.3 602.5 599.7 492.6 167.2
0:40 1100 867.6 859.3 807.1 667.3 600.9 600.7 183.4
0:50 1100 871.3 857.0 811.3 672.9 620.9 600.9 245.8
1:00 1100 899.6 883.4 824.2 679.9 626.3 618.2 273.5
1:10 1100 909.3 887.2 834.2 683.4 628.1 619.2 296.1
1:20 1100 916.4 904.2 876.3 706.1 633.4 623.6 297.2
1:30 1100 922.7 914.9 882.6 710.4 638.3 629.4 316.7
1:40 1100 943.9 927.3 904.3 716.9 639.4 638.4 318.2
1:50 1100 952.8 934.7 951.9 731.9 638.8 638.1 312.2
2:00 1100 979.3 957.3 986.7 731.8 654.4 647.2 312.9

(e) 40=%

Fig. 3 Railway tunnel temperature diatribution of the design proposed
model for railway tunnels with time
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