LECTURE 31

Factors Influencing Shear Strength:

The shearing strength, is affected by:

— soil composition: mineralogy, grain size and grain size distribution, shape of
particles, pore fluid type and content, ions on grain and in pore fluid.

— Initial state: State can be describe by terms such as: loose, dense, overconsolidated,
normally consolidated, stiff, soft, etc.

— Structure: Refers to the arrangement of particles within the soil mass; the

manner in which the particles are packed or distributed. Features such as

layers, voids, pockets, cementation, etc, are part of the structure.

Mohr-Coulomb Failure Criteria:

This theory states that a material fails because of a critical combination of normal stress and shear stress, and not

from their either maximum normal or shear stress alone.

Mohr-Coulomb Failure
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¢ = cohesion: ¢’ =effective cohesion
¢ = angle of internal friction: ¢’ = effective angle of internal friction
4 = coetfficient of friction: ' = effective coefficient of friction.

Thus, Eqgs. (11.2) and (11.3) are expressions of shear strength based on tota
stress and effective stress. The value of ¢’ for sand and inorganic silt is 0. For nor
mally consolidated clays, ¢’ can be approximated at 0. Overconsolidated clays have
values of ¢’ that are greater than 0. The angle of friction, ¢’, is sometimes referred tc
as the drained angle of friction. Typical values of ¢' for some granular soils are giver
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Table Typical Values of Drained Angle
of Friction for Sands and Silts

Soil type ¢’ (deg) u=tan¢’
Sand: Rounded grains

LLoose 27=30 0.51-0.58
Medium 30-35 0.58-0.70
Dense 35-38 0.70-0.78
Sand: Angular grains

Loose 30-35 0.58-0.70
Medium 35-40 0.70-0.84
Dense 40-45 0.84-1.00
Gravel with some sand 34-48 0.67-1.11
Silts 26-35 0.49-0.70

Mohr-Coulomb shear failure criterion
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Again, from Figure 11.3,
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Substituting Egs. (11.6a) and (11.6b) into Eq. (11.5), we obtain
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An expression similar to Eq. (11.8) could also be derived using Eq. (that
is, total stress parameters ¢ and ¢), or
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