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ABSTRACT

PURPOSES : This study is to evaluate a ground water level effect on frost heaving in road pavements.

METHODS : The effects of water table on frost heaving in pavement systems were evaluated from the mechanical analysis using FROST

program. The input parameters and boundary conditions were determined by considering climates, pavement sections, and material properties

specially subgrade soil types in Korea.

RESULTS : When the water table located above the freezing depth, amount of frost heaving caused by freezing the water in pavement itself

was big enough to damage in pavement system, although pavement system consists of fully non-frost-susceptible materials with sufficient
thickness of anti-freezing layer. The amount of frost heaving was decreased rapidly with increasing the distance between the water table and

freezing depth.

CONCLUSIONS : It was concluded that there is no engineering problems related with frost heaving in practical sense when the distance
between freezing depth and water table is over 1.5m for having subgrade soils less than 50% of #200 sieve passing to meet specification on

quality control in Korea.
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Table 1. Input Parameters of Heat Capacity and
Thermal Conductivity

) heat capacity |thermal conductivity
Materials (cal/g-C) (cal/cm-hour-C)
Asphalt Concrete 0.22 11.8
Cement Conctete| 0.20 (0.21~0.52) 15 (10~20)
Unbound Materials
(Subbase and | 5 () 30~ 29) 20 (12~27)
Anti—freezing
layer)
Subgrade Soil | 0.30 (0.19~0.44) 15 (13~18)
water 0.99619 5.13
Water
and Air Ice 0.50119 19.94
Air 0.23905 0.19
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Table 2. Input Parameters of SWCC and Coefficient
of Permeability

SWCC Permeability
Materials Kosar
A, o , Ag B
(cm/sec)
AC (Surface and Base)
PCC (Slab and Lean [0.309 0.32| 1x10™ |0.035| 2.65
Base)
Unbound Upper ,
Materials | ooy |0-024/ 0.65| 5x10% |0.001| 1.70
(Subbase | i 10.050(0.60 | 1x10¢ 10.030] 1.85
and Anti—
freezing | LOWer o 004l 170 | 5x10° |0.045| 1.90
|ayer’) Bound
Very 1h 004 057 1x10° [0.030] 1.15
Sensitive
SU%%?de Sensitive 10,008/ 0.58| 1x10° |0.120| 1.50
Possible |1 013l 0.58| 1x107 [0.300] 1.45
Sensitive
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