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The Method for Evaluating Unsaturated Hydraulic
Conductivity of the Bentonite-buffer Using Relative
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Unsaturated hydraulic conductivity of the bentonite-buffer was evaluated using the relative humidity data. The
method for calculating unsaturated hydraulic conductivity was deduced from the general analytical equation rep-
resenting the movement of water in unsaturated media, which was applied to the experimental results of water
infiltration tests for identifying the behavior of unsaturated hydraulic conductivity according to the water saturation.
Unlike the saturated condition, the hydraulic gradient and water flux were irregularly changed, and the unsaturated
hydraulic conductivity was increased with increasing the experimental time. Swelling of bentonite grains due to
the water absorption increased the volume and size of pore within bentonite, resulting in the increase of water
velocity and unsaturated hydraulic conductivity. This result suggested the necessity of further investigation on the
correlation between the swelling degree of bentonite-buffer and unsaturated hydraulic conductivity. The method
used in this study can be useful technique for evaluating long-term hydraulic performance of bentonite-buffer in the
radioactive waste disposal system.
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Fig. 1. Evaluation process of unsaturated hydraulic conductivity.
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Table 1. Chemical composition of Kyeongju bentonite

Chemical

constituents Sio, AlLO, Fe,O, CaO MgO K,0 Na,O FeO SO, MnO
Weight % 56.80 19.96 6.03 2.59 0.77 0.93 1.25 0.15 1.28 0.04
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Fig. 2. Compacted bentonite block.
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Fig. 3. Water retention curve of Kyeongju bentonite.
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Fig. 4. Schematic diagrams of the water infiltration test.
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Fig. 5. Installation of relative humidity sensors in bentonite block.
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Fig. 6. Relative humidity sensor and data acquisition system.
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Fig. 7. Relative humidity changes versus time for water infiltration test.
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Fig. 9. Evolution of hydraulic gradient during infiltration.
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Fig. 12. Swelling of bentonite-buffer.
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