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Experimental Study on Temperature Distribution of Silty Sand
Improved by Cinder and Phase Change Material
During Freeze—Thaw Process

TANG Shaorong"**, LIU Jinhao', LI Haotian', YIN Lei', LI Juan'*®
(1. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Engineering and
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Abstract; In order to study the influence and mechanism of phase change material (PCM) on the temperature field of channel
soil during the freeze-thaw process, paraffin-based PCM and cinder were used to prepare paraffin-based PCM modified soil
(PMS) and cinder-paraffin-based PCM modified soil (CPMS). One-way freeze-thaw tests were conducted on the modified soils
to analyze the temperature variation of the soil column over time. The results show that the temperature gradient between
different layers of the modified soils decreases, and the rate of temperature change slows down. After the freezing process, the
entire silty sand column reaches a temperature below 0 °C. The temperature of the soil layer within about 16cm from the top of
the PMS column drops below 0 “C, while for the CPMS column, this occurs within approximately 8 cm from the top. The times
taken for the top of the soil columns to reach 0 °C are about 13, 16 and 19 h for plain soil, PMS, and CPMS, respectively. The
paraffin-based PCM effectively extends the duration of the freeze-thaw cycle in the soil, and this effect is significantly enhanced
after incorporating cinder, which adsorbs a large amount of the PCM. Additionally, the influence of drastic changes in external
temperature on the soil layers is mitigated , resulting in a more uniform temperature field within the soil.

Keywords: freeze-thaw; phase change material; cinder; modified soil; soil temperature
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