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Variation law and model prediction of thermal conductivity of silty clay

WANG Yejiao', DING Kejing', XU Yunshan®
(1. Department of Civil Engineering, Shanghai University, Shanghai 200444 ,China;2. Guangxi Key Laboratory of
New Energy and Building Energy Saving, Guilin University of Technology, Guilin 541004, China)

Abstract: In order to study the soil thermal conductivity related to the cable current carrying capacity, the silty clay
in a construction site in Fengxian District of Shanghai is taken as the research object. In the study, the hot wire
method is adopted to measure the change of thermal conductivity of remolded soil samples in a wide temperature
range(5-90°C)and moisture content range(dry-saturated)by means of KD2 Pro thermal property analyzer, and the
test results are predicted and analyzed by the modified IPCHT thermal conductivity model. The results show that
the change range of thermal conductivity of unsaturated Shanghai clay with the increase of its moisture content is
relatively small at lower temperature (<Z60°C), and the influence of moisture content of soil sample at higher
temperature(=>60°C )on thermal conductivity is more significant. However, the thermal conductivity of saturated
soil is not sensitive to the change of temperature. When the temperature is lower than 90°C , the IPCHT model is
ideal for predicting the thermal conductivity of unsaturated clay samples. There is a deviation between the predicted
value and the actual value at 90°C , which meets the engineering requirements after the correction of mass transfer
enhancement factor, but the prediction result of thermal conductivity of saturated Shanghai clay has a large
deviation. The results are helpful to establish the thermal conductivity model of saturated Shanghai clay and the
finite element model of cable ampacity.

Key words: Shanghai silty clay; hot wire method; moisture content; thermal conductivity model
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Fig. 4 Variation of thermal conductivity of soil with

volume moisture content
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