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Field Test of Tunnel Lining Temperature Variation due to Heating
Flement Attached to Tunnel Lining Surface
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ABSTRACT : In the cold region, the frozen damages in highway tunnels and regular road tunnels have widely been investigated and
reported, but the measurement has not been sufficient made. The average temperature in cold region is below the zero, resulting in
that the damage due to freezing at the entrance/exit of tunnel is more severe than in the middle of tunnel. In this study, a heating
element was developed to prevent the tunnel lining from being frozen by enforcing to increase the temperature of tunnel lining. Then
field tests using the developed heating element were performed and it was ensured that the temperature of tunnel lining increased
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after a certain time.
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Table 1. Characteristic of Carbon Nano Tube

Property Range
The modulus of elasticity 1~2 TPa
Tensile strength 30~180 GPa
Electroconductivity 6,000 S/cm
Heat conductivity 6,000 W/m.k
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Fig. 1. Tunnel specifications
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Fig. 2. Concept diagram
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Fig. 3. Temperature variation at start point
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Fig. 4. Temperature variation at 1.5 m point
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Fig. 5. Temperature variation at 3 m point
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Fig. 6. Temperature variation with distance (sensor 2.5 cm)
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Fig. 8. Temperature variation with distance (sensor 7.5 cm)
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