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SYNOPSIS : Unsaturated soil mechanics has been often used to find out a cause of failure (tensile
failure) of retaining walls and hill slopes containing sandy soils. Checking shear strength is a popular
method by considering suction stress developed form pore water menisci among the grains and saturated
pockets of pore water under negative pressure. Linear Mohr-Coulomb failure criterion is generally
adopted as a failure criterion. However, depending on relative density, stress history, and the magnitude
of stress, the failure behavior of sand may not follow linear M-C frictional behavior. For stress in the
large compressive ranges, say from tens to hundreds of kPa, the linear M-C criterion is an adequate
representation for the shear strength behavior of sand. However, less than tens of kPa, the M-C
criterion often can not be accurately represented. Depending on failure criterion, the uniaxial tensile
strength is different over 100% relative error. For sand behavior under small compression regimes,
therefore, such as under low or zero gravity, or under undergoing tensile failure in the crest area of
hill slopes or behind retaining walls, it is important to consider the non-linear behavior.

Key words : Unsaturated soil mechanics, non-linear Mohr-Coulomb failure criterion, tensile strength,
retaining wall, slope, sand
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