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Abstract: The frost heave classification is the critical index for the design of foundation engineering in cold regions. At present,
it is considered as a basic property of materials. Many criteria belong to empirical or semi-empirical methods and lack
theoretical support. The frost heave tests are tedious and long time-consuming, and are not easily operated. To propose a
rational and simple frost heave classification index, from the frost heave mechanism, an analytical model for unsaturated frozen
soil is established and validated. Then a new frost heave classification index R (mm/h®?), which is the ratio of frost heave to
square root of time, is identified based on the proposed model. Through comparison with the large number of frost heave results,
the value of R less than 0.21 indicates the low frost heave classification, that between 0.21 and 1.18 represents the medium
heave classification, and that greater than 1.18 means the high frost heave classification. From a statistical probability
perspective, the probability density distribution of the values of each classification index is analyzed, and their trends are also
compared. It is found that the concentration and stability of the new index R are the highest during freezing process. The new
index R has theoretical support and simultaneously couples the basic soil properties and freezing environmental factors. It
breaks through the limitation of the existing indexes, and enriches the frost heave classification system, and provides theoretical

support for the engineering design in cold regions.
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Fig. 1 Schematic diagram of frost heave model
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Table 1 Basic conditions for frost heave tests

P iﬁs WEERSE R %ﬂﬁéé‘ﬂ;i
KA (D/HYmm  (TJ/Tw)/°C  /(m*m’)
1 it 97/104 -3.4/1.1 0.420
2 it 97/76 -2.5/1.1 0.420
3 HkE 198/200 -12/2 0.155

M RIS BRI S T, Tw, T O
ki, ko ks, ke¥NCHD, THIKERAEHIZEZ % Azmatch
2, LRI 22 S5 % Mitchell 251200, VREEEEI

AR S B 0,~0.10. X THK L, H4ki &8
N 15%, TOKFFMEM L& KM MBE RS H
Soil Vision> 4 2 4 5 o 10702 HAMRL & 24 15.1%
PIRLRL L, ARSI %S 505 % Mitchell 25126, HL
6,=0.05, T=-0.5°C, % 1i58iE ZHLL Teng 8L H
IR, BAASHUELIER 2 iR,

2 BRFHRAASE

Table 2 Input parameters for model validation
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Fig. 2 Comparison of test and calculated results
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Table 3 Basic conditions in one-dimensional frost heave tests
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