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ABSTRACT : Nowadays abnormal coldness happens frequently in Korea and frost heaving causes unexpected ground deformation
which results in severe problems for structures such as roadway, railroad and cutoft slope. ‘Frost heave’ as one of the primary phenomenon
is considered to be an important factor together with ‘adfreeze bond-strength’and ‘creep deformation’ for structural design process
in permafrost area. Therefore, the fundamental study for frost heave has to be preceded for design of geo-structures in cold region.
While various experimental apparatuses have been developed, there still exist a certain level of limitation to evaluate the frost-heave
characteristics as design parameters. There are no standard testing method and criteria for analyzing frost heaving in Korea because
temperature controlled testing apparatuses including a freezing chamber are expensive. In this paper, a new standard freezing and
thawing testing apparatus is introduced, which simulates various freezing and thawing conditions in a soil specimen by using a temperature
controlled triaxial cell. Frost heaving tests were performed to assess the new testing apparatus and experimental procedure to evaluate
frost heaving for soils is proposed.

Keywords : Frost heaving experiment, Temperature control triaxial cell, Standard freezing and thawing method, Frost heave
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Fig. 1. Schematic diagram of ASTM frost heaving test apparatus (ASTM D5918-06, 2006)

Table 1, Comparison of TRRL, ASTM, JGS for frost heaving experiments

. ASTM (U.S.A) JGS (Japan)
Cat TRRL (UK
alegories D5918-06 0171, 0172 (UK)
Freezing type One side temperature falling type One side temperature falling type One side temperature falling type
Direction of freezing Top — Bottom Bottom — Top Top — Bottom
Condition of influent water Open or closed system Open system Open system
Material of mold Steel Acrylic Brass
0171 D = 60 mm
Size of specimen D = 146 mm H =20~40 mm D = 100 mm
Z 1
P H = 150 mm D = 100 mm H = 150 mm
0172
H = 50 mm
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Fig. 4. Newly developed frost heaving test apparatus Fig. 5. Temperature controlled triaxial cell
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