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ABSTRACT

Clayey-sand soils are commonly found in nature and widely used in geotechnical engineering
applications, but have not received enough attention yet. This thesis addresses the shear
strength characteristics of compacted granular soils with plastic fines (clay) of different
plasticity indices. One typical Egyptian poorly graded sand was mixed with fines ranging
between 5% and 50% by weight. Four types of clay with different plasticity indices (I,)

ranging between 20% and 360% were used.

Drained laboratory tests using either Direct Shear Box or Triaxial Compression Apparatus
were conducted according to ASTM D3080 and ASTM D2850, respectively. Unlike the
continuous increase of the plasticity index of the mix with fines contents, the results show
how the other physical and mechanical characteristics are modified. The maximum dry
density was found to increase with fines content till an optimum value after which it reflects
back. On the contrary, the optimum moisture content and void ratio decrease till the optimum
fines content then reflect back. The increase in fine’s plasticity, however, causes a decrease
in both maximum dry density, and optimum fine content, and also an increase in optimum

moisture content.

The results show that The angle of peak shear resistance (¢) drops with adding a small
percentage of fines to the host sand, however, it increases back gradually with increasing fines
content till the optimum fines content at which a maximum (¢} is reached. Further increase in
fines content causes a drop in angle of shearing resistance. At optimum conditions, the
cohesion intercept (c) increases with increasing either the fines content or the plasticity index.
A comparison of results with the proposed hyperbolic non-lineaf failure envelope shows fair
agreement except at low stress levels. The progressive mobilization of shear strength has been
studied. Mobilized angle of shear resistance and shear intercept are obtained at different
displacements during shearing. It was observed that failure takes place in the vicinity of the

maximum mobilized shear intercept.






