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Field Test of Tunnel Lining Temperature Variation
Using Insulation Material
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ABSTRACT : The low temperature and temperature difference (variation) may cause to deteriorate the integrity of tunnel constructed
in cold region. An insulation material was developed and applied to the tunnel lining surface to keep the temperature of tunnel lining
constant in spite of temperature variation at outdoor. The lining surface where the insulation material applied showed the less sensitive
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to temperature variation than non-applied lining surface.
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Table 1, Thermal discharge rate test result

Item Unit Result
Time of ignition S 173
Test time s 2093
Average heat During 180 seconds after ignition EW/m? 68.4
dissipation rate During 300 seconds after ignition EW/m? 47.8
Maximum heat dissipation rate EW/m? 91.7
Total heat dissipation rate EW/m? 17.5
Mass of test specimen at ignition g 132.9
Mass of test specimen after completion of test g 127.3
Mass reduction g/m? 634.5
Average mass Between the ignition point and the end point g/ (m?-s) 0.33
reduction rate Between 10% and 90% mass reduction g/ (m?*s) 0.58
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Fig. 1. i—Button installation overview plot
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Fig. 3. Insulation thickness (1.1 mm)



(a) Surface operation (b) Primer operation

(c) Installation Instrument (d) Apply insulation

(e) Insulation construction completed (1) (f) Insulation construction completed (2)

Fig. 4. Construction Phase

Table 2. 1-Button characteristics (Maxim integrated Catalogue Z3517] flste] HY YAFEEHE 2m Golxl |0l
(2015) 7l eEg FAstgon, B old Y Lt HY
Parameter Units | Min | Typ | Max QR zXE Yaueko 2 2m 7+, & 8m 7FX] A5}
Operating temperature | ' | 40 1 T 7 A A FRR, BRR o] SRS 54
1-Wire pullup resistance k2 22 sl Ayl EEE ] ke aloyo] Ll thoyx)
Input capacitance pF 100 800 o e ~ o
Aol eoly Ewe tEzoR stol S4stark
Input load current nA [ 10
High-to-Low switching threshold \% 0.4 32
Input low voltage v 0.3 o o= oy
Low-to-High switching threshold | V 0.7 3.4 3' '_E ﬁl_‘ Enl.
Switching hysteresis v 0.09
Output low voltage \Y 0.4 H AILoA=2018E 129 128 235 3Ao A=V A
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Fig. 5. Temperature at the tunnel entrance
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Fig. 6. Temperature variation with distance
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Fig. 7. Temperature at the entrance (with ambient air highest
temperature)
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Fig. 8. Temperature at the 8 m (with ambient air highest tem—
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Fig. 9. Temperature at the entrance (with ambient air lowest

temperature)
2
0
o 9
"y X o wassasy
5 = % xaey
— | | | ] - = pa/nna b=
) ¥ - apd
1 P [ e LU [] e
2 \msen A
E "
o A | ]
E \m
o -6 Lgnon/
E */
i)
-8
~Paint comparator (8m)
-10 = Point Upper (8m)
Point Middle (8m)
12 Point Low (8m)
W1z 1812 1812 1812 1832 1812 1812 1812 M1z 1812 1832 112 100119311901 1901 1811 1911
SOAM J0AM UAM 0PM 30PM SDTM JLAM SLAM SLAM 1AM 31PM SLPM  AM  AM  AM M M P
125001 45801 BSOOI 125801 45901 05801 125801 4SGOL BSEOI 125801 45001 8SA01 125801 4501 BSIOL 125601 45801 85001
Time(hour)

Fig. 10. Temperature at the 8 m (with ambient air lowest tem—
perature)
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