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Analysis of Frozen Soil Using by BE-FE Coupling Procedure' :

Norio ENpDOH and Yasushi MiTsul

Ground freezing problems seem to be more important in civil.engineering. Arti-
fical freéziﬂg techniques employed for hardening soft grouxid and shutting off un-
derground water. Recently large underground storages of cryogenic liquid, such
as LNG or LPG tanks, have been constructed. )

In this paper an numerical procedure is proposed to evaluate freezmg fronts of '
soil and heaving effectively. f
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Table. 1 Material Propaties of soil

ANALYSIS OF HEAT CONDITION

HEAT SPECIFIC v UNIT ‘ HEAT

CONDUCTIVITY HEAT WEIGHT CAPACITY

[kcal/mhr°c] | [kecal/kg°c] [kg/m?3] [kecal/m?°c]
FROZEN 2.3443 0. 3275 1631 534.2
UNFROZEN 1. 2783 0. 4285 1698 726.7

STRESS ANALYSTS

YONG'S MODULUS ~ POISSON’S RATIO
FROZEN 2100.0 [kg/cm?] 0.3
UNFROZEN 40,0 [kg/cm?] ’ 0.3

HRMEL, TORMTE, B¥E% FE-BE Coupling FHC X YL LA DTH S,
L, BETECB LT, dHeEE LT 1/4 ZEIBLL T 5. EREHBEHC I
BEYEAL, FHELHEI2%. NForfEEir —30°C Thh, thExIEwdics
S5y 7EFAETIHEL TV 5. BIREEIE, RBRTE Th Y, BRALMHT, K
TI0°C, HMAA7°CEL, FhWHEERAMAT  CERELTWS. Ik, JEEH
BMEEMENT, ISRV OYEEN %S Table. 1 R
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