AT =2 AW 12F 20161 12 pp. 59 ~ 67 ISSN 1229-2427 (Print)
JOURNAL OF THE KOREAN GEOTECHNICAL SOCIETY ISSN 2288-646X (Online)
Vol.32, No.12, December 2016 pp. 59 ~ 67 https://doi.org/10.7843/kgs.2016.32.12.59

Zoizeol A E =F0 mE L=-7"ERI 58 =g
|

Unfrozen Water Content and Unconfined Compressive Strength of
Frozen Soils according to Degree of Saturations and Silt Fractions
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Abstract

The strength of frozen soils is affected by size and shape of particles, and the amount of ice and unfrozen water.
The objective of this study is to characterize the unfrozen water content and the unconfined compressive strength of
the frozen soils according to the degree of saturations and silt fractions. The specimens are mixtures of sand, silt, and
water. The silt fractions (SF), which are the ratio of the silt weight (W) to the sand weight (W), are 10% and
30%. In addition, the degrees of the saturation are 5%, 10%, 15%, and 20%. The specimens are frozen under the
temperature of -10°C conditions. The uniaxial compression tests are conducted for 24 hours, 48 hours, and 72 hours
after freezing to determine proper freezing time. The freezing time of 24 hours is chosen because the unconfined
compressive strengths of specimens after 24 hours freezing times are similar to each other. Furthermore, the unfrozen
water content is monitored during freezing using the TDR system. The unfrozen water content increases with the increase
of the silt fraction and degree of saturation. The unconfined compressive strength of the frozen soils exponentially
increases with increasing the degree of saturation. This study shows that the amount of ice has more influence on the

strength of the frozen soils than the amount of unfrozen water.
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Fig. 1. Specimen preparation mold instrumented TDR probe: (a) front view: (b) side view
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Fig. 3. Calibration of TDR system: (a) TDR waveforms: (b) relationship between the volumetric water content and the measured dielectric
constant. 6y and e, denote the volumetric water content and dielectric constant, respectively

Table 1. Index properties of specimens

Silt fraction [Wsit / Wsand] Specific gravity [Gs]

Maximum void ratio [emax] Minimum void ratio [emin]

10% 2.64

0.84 0.52

30% 2.65

0.81 0.42
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