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Effect of moisture content and dry density on thermal parameters of loess

YE Wan-jun, DONG Xi-hao, YANG Geng-she, CHEN Qiang, PENG rui-qi, LIU Kuan
(School of Architecture and Civil Engineering, Xi'an University of Science and Technology, Xi'an, Shaanxi 710054, China)

Abstract: The thermal parameters of loess are the important indexes in the study of loess disaster and thermal calculation, while the
water content and dry density have a certain influence on the parameters. Thermal parameters of loess samples with different dry
densities and different moisture contents are tested in normal temperature by using thermal constant analyzer Test Protocol Hot Disk
TPS 25008 to explore the variations of thermal parameters of loess which are influenced by moisture contents and dry densities. The
study reveals that: with a constant moisture content of the loess samples, the higher the dry density is, the greater the thermal
conductivity, the specific heat capacity and the thermal diffusivity are. The thermal conductivity and specific heat capacity of loess
samples increase linearly with the increase of moisture contents. When the moisture content is low, the thermal diffusivity increases
with the increase of moisture content. When a certain moisture content is reached, the thermal diffusivity decreases with the increase
of the moisture content. The thermal diffusivity tends to be stabilized with the continual increase of the moisture content of loess
samples. The impact on the thermal parameters by the moisture content of loess is greater than that by the dry density of loess. In
thermal engineering calculation, thermal parameters can be dynamically selected in accordance with soil moisture.

Keywords: loess; thermal parameter; moisture content; dry density; thermal conductivity; specific heat capacity; thermal diffusivity
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