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ABSTRACT

This study proposes an analytical graphical method for use in the laboratory to
determine thermal conductivity for fully saturated soils, in which the method by
Bredehoeft & Papadopulos (1965) is referenced. The method is to be applied in
isotropic, homogeneous, and fully saturated soils. It is required that steady state of water
and heat flow is reached. The analytical graphical method is belonged to one of
steady-state heat flow methods. This study used surface soils in Taoyuan farm area and
the three kinds of surface soils were classified as loamy sand, sandy loam and loam. The
soils were sieved and repacked into test columns. Outflow rate and soil temperature at

different locations were recorded during the experiment.  Observations of soil
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temperature were normalized and plotted into one-dimensional distribution charts, The
Peclet number is then determined by fitting the analytical curves in the charts.
observed steady Darcy velocity for the soil column, the thermal conductivity for loamy
sand, sandy loam and loam in the experiment is 4.99x107°, 2.24x10™* and
1.18x107¢cal/em - sec - °C, respectively. This analytical graphical method in laboratory
along with the method by Bredehoeft & Papadopulos (1965) can be used in estimating

groundwater velocity in the field.

Keywords: Thermal conductivity for soils, Steady-state heat flow method, Graphical

method.
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