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The Quantitative Risk Assessment for Railroad-tunnel Fire Incidents by using CFD code

H. B. Kim,, D. H. Lee, Y. J. Jang, W. S. Jung

Recently, railroad long tunnels are increasing and growing longer due to topological feathers like a lot of
mountain in Korea. But fire disaster of a long tunnel cause many people to injury and death. For that reason, at
the early design stage of a long tunnel, risk assessment and mitigation measure of risk for satisfying tunnel safety
are required. According to the railroad facility safety standard (Korean MLTM Announcement No. 2006-395), risk
assessment for railroad-tunnel fire should be performed when design stage. Therefore, various methods of risk
assessment for tunnel fire have been studied and applied. In the paper, QRA(Quantitative Risk Analysis) for fire
risk assessment by using CFD code is presented and the usefulness of CFD is discussed.
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Table. 1 Physical properties for determining grid size

Value unit
Temperature 283.15 K
Density 1.1934 ke/m'
Specific 1.007 kl/kgK
Gravity  acceleration 9.81 g
Max. HRR 10,000 kW
0 o az|E et g

55 o/ S—— | T A2/ E{ Yt AT
7
/ \ ; Y| enassas a8}
30 k
/ _,\ W |7 ENassas AspAT
.I .\

0 100 200 300 400 500 600 700 800
A Zk(sec)

Fig. 3 Fire sources for each scenario

Fig. 4 Tunnel and electric cars modeling for fire simulation
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Table 2. The CASE of the evacuation scenario

Total electric car .
Electric car number
number
Rush Hour 3816 424
Non Rush Hour 2190 243
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Fig. 5 Log-log chart for FN curve
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Fig. 7 Potentially Hazardous Installations of Hong-Kong for QRA.
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