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Abstract : The problem on seepage in an unsaturated foundation is very important in the case of surveying and
designing through embankments and embankment dams, infiltration of rainfall, ground water and so on. However,
the method of in-situ permeability test, that can accurately estimate the saturated permeability of
unsaturated grounds, has not been established. In an unsaturated zone, the permeability might be
overestimated by the unsteady seepage and the influence of the gravitational head. In this study, we
conducted saturated-unsaturated seepage analysis that reproduce the in-situ permeability test conducted in
soft rock foundations under various effective injection pressure, permeability and ground water level, and
evaluated the effect of these conditions on the unsteady seepage tendency of the injection flow rate or steady
flow rate. Based on the results of these investigations, we proposed the method of estimating the steady flow
rate which is necessary to estimate the saturated permeability from the data measured in permeability test
in the early period of the test. In addition, we applied this method to an actual long-term permeability test
result which has been conducted on unsaturated soft rock dam foundation and confirmed that this method

was able to estimate the steady flow rate from the data in the early period of the test with high accuracy.

Key words: unsaturated ground, permeability, saturated-unsaturated seepage analysis, unsteady seepage,

dam foundation soft rock



