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Fig.1 Schematic diagram of the test.

at low temperature.
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Fig.3 Tensile strength of resin
at low temperature.
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Fig.9 Density of resin at
low temperature.
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at low temperature.
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Fig.17 Temperature distribution around opening.

Table 1 Physical properties of granite.

Table 2 Physical properties of sample 2.

Expansion  Young's Poisson’s Compressive Tensile Density Expansion  Young's Poisson’s Comoressive Tensile Density
Temoerature coefficient modufus ratio strength  strength Tenperature coefhcxent wodulus ratio strength  strength -

) (1/°C) X 107" (ket/cm®) X 10° (kef/cm®) (kef/cn®) (ke/cm) X 1072 [{») /C)X10"* (kef/cm®) X 10* (kef/ca®) (kgf/cm*) (ke/cn®) X102
20~ 10 0.494 0.250  -1670.0 79.0  0.269 20~ 10 4.814 0.376 -729.4  265.4 0.142
10~ 0 0.1510  0.494 0.250 -1670.0 79.0 0.269 10~ 0 0.3590 5.019 0.380 -803.6 275.0 0.142

0~ -10 0.1490 0.495 0.250  -1678.0 9.0 0.269 0~ -10 0.3590 5.225 0.383 -877.8  284.7 0.142
-10~ -20 0.1450  0.495 0.25  -1689.0 104.0 0.269 -10~ -20 0.3590 5.430 0.387 -952.0 294.3 0.142
-20~ -30 0.1400  0.4% 0.250 -1711.0 1.0 0.269 -20~ -30 0.3590 - 5.635 0.391 -1026.2  303.9 0.143
-30~ -40 0.1360  0.496 0.250 -1741.0 160 0.269 =30~ -40 0.3590 5.840 0.394  -1100.4 313.6 0.143
-40~ -50 0.1320 0.497 0.240 -1778.0 1210  0.269 -40~ -50 0.3580 6.046 0.398 -1174.6 323.2 0.143
-50~ -60 0.1270  0.497 0.240. -1819.0 1240  0.269 -50~ -60 0.3590 6.251 0.402 -1248.8 332.8 0.143
-60~ -70 0.1230  0.498 0.240  -1859.0 127.0  0.269 -60~ -70 0.3590 6.456 0.405  -1323.0 3424 0.143

-70~ -80 0.1190 0.498 0.240  -1899.0 129.0 0.270 -70~ -80 0.35%0 6.661 0.409  -1397.3  352.1 0.143
-80~ -90 0.1140 0.49 0.240  -1938.0 132.0 0.270 -80~ -90 6.3580 6.866 0.413 -147v.5 3617  0.144
-90~-100 0.1100  0.499 0.230  -1978.0 133.0 0.270 -90~-100 0.3590 7.072 0.416 -1545.7 371.3 0.144
-100~-110 0.1060 0.500 0.230 -2017.0 135.0 0.270 -100~-110 0.3580 7.2T7 0.420 -1619.9  380.9 0.144
-110~-120 6.1010  0.500 0.230  -2057.0 137.0 0.270 -110~-120 0.3590 7.482 0.424  -1694.1 390.6  0.144
-120~-130 0.0970  0.501 0.230  -2097.0 138.0 0.270 -120~-130 0.3590 7.687 0.427  -1768.3  400.2 0.144
~130~-140 0.0930 0.501 0.230.  -2137.0 1400 0.270 -130~-140 0.3590 7.893 0.431 -1842.5  409.8 0.144
-140~-150 0.0880 0.501 0.220 -2176.0 1420  0.270 -140~-150 0.3580 '8.098 0.435  -1916.7 419.5 0.144
-150~-160 0.0840 0.502 0.220 -2216.0  143.0 0.270 ~150~-160 0.3590 8.303 0.438  -1990.9 429.1 0.145
-160~-170 0.0800 0.502 0.220 -2256.0 145.0 0.270 -160~-170 0.3590 8.508 0.442  -2065.1 438.7  0.145
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Fig.21 Maximum principal stress of resin.
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APPLICATION OF RESIN LINING SYSTEM FOR COUNTERMEASURES
FOR PREVENTING LEAKAGE FROM OPENINGS IN LOW TEMPERATURE
MATERIALS STORAGE

Yoshinori INADA and Shozo SEKI

In the case of low temperature materials storage in openings excavated in rock mountain, such as LNG, LPG

and frozen food etc., cracks occurs around openings by shrinkage of rock mass have been shown. Also in the

cases a “water curtain system” and an "ice lining system" for countermeasure for preventing leakage of gas and

liquid from the openings have been proposed. In this study, as another method a "resin lining system" was

proposed, physical properties of resin at low temperature were obtained by the test. From the results of the stress

analysis using these value, it was found that by the lining of resin make independent with rock, that is the "resin

lining system" is an effective way to prevent leakage of gas and liquid from the openings.
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