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Experimental study on the deformation characteristics of
marine clay under freeze-thaw cycles

HAN Yu',LI Yongsheng®, ZHANG Yahui' s WANG Yulin', LIU Junwei**

(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. Qingdao Zhonghang Engineering Testing and Testing Co. ,» Ltd. , Qingdao 266031, China)

Abstract: Freeze-thaw cycles, as a critical deteriorating factor affecting the dynamic charac-
teristics of marine clay, urgently demands further exploration into its underlying mecha-
nisms. To investigate the dynamic characteristics of marine clay under freeze-thaw cycles, a
series of undrained cyclic simple shear tests were conducted on remolded clay to study the
effects of the number and temperature of freeze-thaw cycles on the dynamic characteristics of
marine clay. The research findings indicate that under constant freeze-thaw conditions, an
increase in the stress cycle ratio leads to accelerated strain rates and a lower number of cycles
required to reach failure strain. Additionally, as the number of freeze-thaw cycles increases
and the cold-end temperature decreases, there is microstructural damage within the soil, re-
sulting in earlier failure vibrations and accelerated softening. However, after five freeze-thaw
cycles, the magnitude of these changes stabilizes. A functional relationship between the
number of freeze-thaw cycles and failure vibrations has been established based on the test re-
sults. It is also observed that the softening behavior of soil becomes less sensitive to freeze-

thaw cycles under high stress cycle ratios.
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