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Abstract :

Recently, the fire safety of road tunnels has been important issues in South Korea. However, proper fire

safety regulations has not made for road tunnels. Due to geographical challenges in South Korea, road tunnels should be
constructed to secure stable traffic flows. In the Guidelines for Installing and Managing Disaster Prevention Facilities of
Road Tunnels (NFSC 603), main target vehicles are passenger cars. This guidelines cannot support big fires from larger
vehicles such as cargo, oil trucks. In this study, fire safety for a road tunnel in port area was analyzed with fire dynamics
theory under cargo truck fire scenario. Sujunsan road tunnel in Busan city was chosen as a target tunnel, which links
between Busan port and highways to increase cargo shipping. The results show the limitations of present guidelines

(NFSC 603) for road tunnel from large fire situations.
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road tunnel(’= 2 E]'d), cargo truck(3H= X}, fire safety(8}# F%1), NFSC 603, concrete(Z 2] E)
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Fig. 1 Tunnel locations and regions.
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Evaluation of Fire Safety for Road Tunnels in Port Area based on Fire Safety Guidelines

Table 1 The peak HRR and time to peak HRR for various
vehicles”

Vehicles Peak heat release | Time to peak
rate(MW) HRR(min)
Passenger car 5-10 0-30
Multiple passenger cars 10-20 13-55
Bus 20-30 7-10
Heavy goods truck 70-200 10-18
Tanker 200-300 -

50m

Fig. 2 Control volume for the target tunnel
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Fig. 3 Designed heat release rate
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where AT =T, —1T,
T, T, : upper layer and ambient gas temperature (K)
Q : energy release rate (kW)
mg : mass flow rate out through the opening (kg/s)
¢, : specific heat of the gases (kJ/kg'K)
h,, : effective heat conduction (kJ/m?-K)
A, boundary surface area (kJ/kg-K)

. 1/3
¢ J 2

Ar} \/Fnh‘kA T

where A, : height of the opening (m)

AT= 6.85[

A, : area of the opening (m?)

hy = ,/% (fort <t,) 3)

where ¢, : thermal penetration time (s)

Table 2 Typical Values of Thermal Properties®

Material (W/I;K) (M(ch) p (kg/m’) (Wztf:l 2 a (m¥s)

Aluminium | 218 | 890 2700 | 52:10° [9.1-107°

Copper 395 385 8920 1.4-10° [1.2-107*

Brick 0.69 | 840 1600 93-10° [52:10°7

Concrete |0.8-0.14| 880 [1900-2300| 2:10° |[5.7-1077
52

b= e “)

where ¢ : thickness of the solid (m)
a : thermal diffusivity (m?/s)
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