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instance, monovalent cations such as sodium increase the activity

of clay and its swelling. The predominant exchangeable ions in a soil

are usually Na+, Ca+, and Mg . The rate of cation exchange reaction

varies with the clay mineral, the concentration of the cations, and with

the nature and concentration of the anions. In general, the reaction

for Kaolinite is most rapid, slower for Illite, and still slower for

Montmorillonite. The CEC is independent of the ionic strength of the

solution with which the clay is.in contact or the physical structure

of clay. However, it is a function of pH of the fluid in contact.

Kandiah (1974) has shown that the critical shear stress of cohesive

soil increased from 1.3 N/m2 to about 2.7 N/m2 with a change in CEC

from 2 me/100 g to 34 me/100 g. These results were with an average

sodium absorption ratio of 2.5. A decrease in critical shear stress

was observed for the same range of CEC values when the average sodium

absorption ratio was 48.0 (Fig. 4).

c) Properties of the bed (moisture content, density). Attempts

have been made to study the effect of moisture content in the bed

which can be compared with standard soil indices such as plastic limit

and liquid limit. Lutz (1934) noted that soils with high plasticity

and low plasticity had different resistance to erosion. The low plas-

ticity soil was more erosive than the high plasticity soil. Fukuda

(1978) has shown that an increase in suspension concentration can be

expected as the water content of the sediment increases, with the stress

being held constant. A very small change in the water content of the

sediment may give a large increase in the concentration of suspension. For

instance, for a 12 percent increase in water content in his tests, the

concentration of suspended sediment increased from 50 to 3000 mg/l.


