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Time—-Temperature Curve for Fire Safety Assessment of Metropolitan Transit Tunnels
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Abstract

The study presents a standard time—temperature curve to evaluate the fire performance of subway tunnel structures.
The central subway section is 135km long in Korea, the fourth longest in the world. The number of subway tunnels has
been increasing rapidly and fire risk is proportional to the tunnel length. However, an adequate time—temperature curve
for subway tunnel fires does not exist. Therefore, we studied a proposed foreign fire design model for which the heat
rate is based on the traffic, and we present an appropriate time—temperature curve for Korean subway tunnels. The ISO
834 curve was used as a fire design model and the temperature distribution in the tunnel was estimated using numerical
analysis. This led to a proposal for effective measures against subway tunnel fires.
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Table 1 Length of railroad(ZEHUE FLREA|, 2007)
Years 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Length of railroad 1,473 1,608 1,659 1,714 1,726 1,727 1,724 1,779 4,636 4,835 5,354
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Table 2 Subway accident by year(SE¥E =2SH, 2007)

Total | 1998 | 1999 | 2000 | 2001 | 2002
Total 38 7 6 7 14 4
Subway accident 3 - - 1 1 1
Equipment accident | 17 3 - 4 1
Fire accident 18 4 6 2 2

Table 3 Heat release rate results of subway by actual test(Road
Safety on tunnel)

Heat release | Maximum Continuous time of
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(MW) (0 (min.)
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Fig. 1 Heat release rate time—curve by actual test results in
Germany subway (2F8&H 2005)
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Table 4 Internal temperature distribution of subway tunnel by numerical analysis

Time Heating temperature Ocm 10cm 20cm 30cm 34cm 37cm Rock
(0 (0 (0 (0 (0 (O (0) (0
0:00 0 0 0 0 0 0 0 0
0:05 349 301.8 271.2 243.2 208.2 179.9 153.2 116.5
0:10 576 471.9 462.7 492.3 427.3 397.3 351.6 124.5
0:20 650 580.6 523.1 507.3 497.1 476.2 437.5 154.2
0:30 842 665.2 592.5 526.3 509.3 487.3 457.1 167.2
0:40 850 743.6 667.3 643.7 587.9 546.1 462.3 183.4
0:50 925 853.7 735.8 682.3 658.5 581.6 509.6 245.8
1:00 945 884.2 779.9 709.3 682.3 608.8 554.2 273.5
1:10 1000 891.3 783.4 716.3 602.4 601.5 583.6 296.1
1:20 1049 907.2 805.3 753.2 683.4 667.2 607.6 297.2
1:30 1060 952.6 827.3 792.3 751.2 687.1 622.1 316.7
1:40 1080 974.4 843.4 802.3 779.4 724.3 653.6 318.2
1:50 1082 982.4 857.2 829.2 800.9 754.2 703.6 312.2
2:00 1110 996.6 897.1 834.3 814.6 768.2 745.6 312.9
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Fig. 2 Temperature distribution of subway ternnel under prosed
standard curve
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