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Thermal Conductivity of Saturated Unfrozen Kaolinite during Consolidation
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Experimental tests have been performed to measure the thermal conductivity of unsaturated soils, and computational
models have been widely used to predict thermal conductivity. However, measured values of the thermal conductivity
of unsaturated soils cannot be compared with predicted values because of the gradient in moisture content within
unsaturated soils. In this study, experimental consolidation tests on saturated unfrozen kaolinite were performed to investigate the
effect of dry density and moisture content on thermal conductivity. The results were used to evaluate the validity of a
model employed to calculate thermal conductivity.
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Fig. 1. Apparatus for measuring consolidation and thermal conductivity.
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Table 1. Summary of consolidation results for saturated
unfrozen kaolinite.

Tests
Loading Sequence
C1 C2
#1 1.81 1.81
#2 3.62 8.53
#3 7.16 19.33
# 4 14.20 37.60
Effective
Vertical #5 28.32 75.65
Stress, o 46 56.90 153.60
(kPa)
# 7 113.22 310.32
#8 225.85 623.76
#9 382.57 -
# 10 696.01 -
Initial Porosity 0.72 0.71
Final Porosity 0.55 0.55
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Fig. 3. Measured and calculated thermal conductivities,
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Table 2. Summary of measured consolidation and thermal
conductivity data.

o (kPa) " (kg%f) w(%) IZ?;;ZI:]?? Sl?lg/?rlt&e)d
1.81 0.717 7434 963  0.989 0.989
362 0715 7486 954 099 0.992
716 0708 7664 922 1.01 1.005
1420 0699 7910 883 1.04 1.022
1 2832 0.684 831.0 823 1.08 1.049
56.90 0.660 8951 738 1.13 1.093
113.22  0.631  969.8 650 1.19 1.147
22585 0600 10513 57.0 1.26 1.205
382.57 0577 11119 519 1.31 1.248
696.01 0549 11862 463 1.39 1.301
1.81 0.711 7589 935 0963 1.000
853 0.699 791.8 883 1.01 1.022
1933 0.682 8346 815 1.06 1.053
o 3760 0.667 8767 762 1.09 1.080
75.65 0.641 9435 679 1.16 1.128
153,60 0.616 1010.7 61.0 1.22 1.175
31032 0.586 10884 53.8 1.29 1.231
623.76 0553 11757 470 1.36 1.293
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