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Abstract

Permeability characteristics of saturated clay are investigated at each end of a regular step loading on the clay

specimen. Constant-head and falling-head permeability tests are conducted in the laboratory under various

hydraulic gradients, and non-Darcy flow is examined in the low hydraulic gradient region in particular. The

critical hydraulic gradient, i, that is the lower limit of linearity between the average velocity v and the hydraulic

gradient i, exists in i=6.5-13 and increases with consolidation pressure. Hydraulic conductivity, £, is the gradient

between v and i above i., and decreases with increasing consolidation pressure. Based on the test results, the

effects of non-Darcy flow on the progression of consolidation over time are investigated for various clay

thicknesses by using numerical simulation and experimental data. Non-Darcy flow is found to have a large effect

on time-consolidation curves as the thickness of the clay layer increases. This effect is thought to be involved in

the isotach problem for long term consolidation phenomena.
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Fig. 1 Non-Darcy flow.
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Fig. 2 Experimental apparatus.
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Fig. 3 Change of pore-water pressure in a clay specimen.
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Fig. 5 Change in hydraulic conductivity and critical
hydraulic gradient with void ratio.
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Fig. 4 Relationship between hydraulic gradient and average velocity: (a) Low hydraulic gradient, (b) high hydraulic gradient.
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Fig. 7 Calculation results for the change in hydraulic gradients through consolidation of clay.
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Fig. 9 Effects of Non-Darcy flow on the time-consolidation curves by clay thickness.
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