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Experimental Study on Freeze—thaw Characteristics of
Red Clay Due to Artificial Freezing

WANG Shengfu, LYU Liang, LIU Guangyan, LUO Chengwen, XUE Kaixi, LI Dongwei
(School of Civil & Architecture Engineering, East China University of Technology, Nanchang 330013, China)

Abstract : In order to investigate the freezing and thawing deformation, temperature field and moisture field changes under the arti-
ficial freezing conditions of typical red clay layer in Jiangxi area, this paper adopts the closed system one—way freezing and thawing test
to study the remodeled red clay specimens under different freezing cold end temperature conditions, and obtain the freezing and thawing
rate, thawing coefficient, freezing temperature field and moisture field changes. The test results show that: (1) the freezing and tha-
wing displacement changes of the specimens can be divided into 7 stages during the unidirectional freezing and thawing process; the
freezing and thawing coefficients decrease gradually with the decrease of the freezing cold end temperature, and the thawing coefficient
is larger than the freezing rate; the lower the freezing cold end temperature, the shorter the freezing completion time, and the freezing
completion time is exponentially related to the cold end temperature. (2) In the process of freezing soil samples, the lower the cold end
temperature of the specimen, the higher the height of the freezing front, and the height of the freezing front is exponentially related to
the freezing time. (3) The moisture field redistribution occurs in the specimen after one—way freezing and thawing in the closed sys-
tem, the moisture content of the soil near the cold end of the specimen slightly increases, and the moisture content decreases by the
warm end, the higher the temperature of the cold end of freezing, the greater the moisture migration, and the difference of moisture
content change increases by 4. 97% when the cold end temperature =5 °C compared with =15 C.
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Tab. 1 Basic physical performance indexes of test soil samples

LRITE(G,) WR(W,) (%) WIR(W,) (%) MBI

Soil gravity Liquid limit Plastic limit

AIRVRESIRIE (T) /C

Plasticity index Initial freezing temperature

BBERB(E)/(em-s™") RAEFKE(w) (%)

Permeability coefficient ~ Natural moisture content

2.69 39.05 22.89 16. 16
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Fig. 1 Gradation curve of red clay particles
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displacement with time under different cold end temperatures
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