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The term diffused double layer has already been described. With

the water and clay molecules in contact with each other, it is believed

that immediately surrounding the clay particle, there'is a thin, very

tightly held layer of water, perhaps 1 x 10-6 mm (10 A) thick, and a

second, more mobile, diffused layer extends beyond the first layer to

the limit of attraction. The molecular movement occurs continually

in both the layers. The water which is held in the diffused double

layer is frequently termed adsorbed water or oriented water to dif-

ferentiate it from normal pore water which is not oriented.

The plasticity possessed by clay soils is attributed to the water

which is attracted and held by the clay particles. Experiments per-

formed with clay using non-polar liquid in place of water do not in-

dicate plasticity and the particles act similar to those of a coarse

grained sandy soil (McCarthy, 1977).

A dispersion of particles subject only to hydrodynamic interaction

will exhibit Newtonian flow characteristics, i.e. the shear stress and

shear strain have a linear relationship no matter how small the mag-

nitude. A clay-water suspension of high concentration on the other

hand shows properties of a non-Newtonian fluid as shown in Fig. 2 which

is a plot of equilibrium shear stress (T) versus shear rate (v). Curve

A represents Newtonian behavior. Very dilute cohesive suspensions may

exhibit this flow behavior, particularly if they are weakly flocculated.

Curve D describes Bingham plastic behavior. A Bingham fluid will not

flow at all until the yield stress is exceeded. This implies that the

soil structure fails at some critical stress Ty and for stresses in

excess of this the dispersion flows in a quasi-Newtonian manner.

Curves B and C show more realistic rheograms where there is a gradual


