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Law of Nonlinear Flow in Saturated Clays
and Radial Consolidation
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Abstract: It was derived that micre scale amount leve of average pore radius of day changed from
0.01 to 0.1 miaon by an equivalent concept of flow in porous media. There is good agreement be-
tween the derived results and test ones. Results of experiments show that low in miae scale pore of
saturated clays follows law of nonlinear flow. Theoretical analyses demonstrate that an interaction of
solid-liquid interfaces varies inversely with the square root of permeability or porous radius. The inter-
adion is an important reason why nonlinear flow in saturated clays occurs. An exact mathematica
model was presented for nonlinear flow in micre-sale pore of saturated clays. Dimension and physi-
cal meanings of parameters of it are definite. A new law of nonlinear flow in saturated clays was es-

tablished. It can describe dharacteristics of flow curve of the whole process of the nonlinear flow from
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low hydraulic gradient to high one. Darcy law is a spedal case of the new law. A mathematical model
was presented for consolidation of nonlinear flow in radius dire¢ion in saturated clays with constant
rate based on the new law of nonlinear flow. Equaions of average mass conservation and moving
boundary, and formula of excess pore pressure distribution and average degree of consolidation for
nonlinear flow in saturated clay were derived by using an idea of viscous boundary layer, a method of
steady state instead of transient state and a method of integral of an equation. Laws of excess pore
pressure distribution and changes of average degree of consolidation with time were obtained. Results
show that velocity of moving boundary deaeases because of the nonlinear flow in saturated day. The
results can provide geology engineering and geotechnical engineering of saturated clay with new sden-
tific bases. Calculations of average degree of consolidation of Darcy flow are a special case of that of

the nonlinear flow.

Key words: saturated day; nonlinear flow law; consolidation; average degree of consolidation;
moving boundary



