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Abstract: Soil shrinkage cracking, which is a common natural phenomenon, can greatly weaken
the engineering properties of soil and is a direct inducement for many geotechnical, water

conservancy and geological engineering problems. However, at present, there is a lack of in-
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depth understanding of the mechanism of shrinkage crack development, especially the mechanism
of cracking. Based on the research carried out around soil shrinkage cracking in recent years at
home and abroad, the application of cracking development mechanism and fracture mechanics
theory in this subject were systematically summarized; the research focus and direction of this
subject based on the shortcomings of the current research were put forward. The results show
that MDevaporation is the premise of soil shrinkage cracking; for the initially saturated soil, the
soil is still at saturation stage when the soil cracking occurs, and the water evaporation is at a
constant velocity stage; at this moment, the corresponding water content is the critical; @ the
soil shrinkage cracking is the result of internal stress; during the drying process, the soil cracks
when the tensile stress caused by the matrix suction reaches or exceeds the tensile strength;
therefore, the matrix suction and tensile strength are the two key mechanical parameters affecting
soil cracking; @ the soil cracking is closely related to the volume shrinkage; shrinkage is the
macroscopic manifestation of the movement of soil particles under tension; shrinkage can be
divided into three stages (normal, residual and zero shrinkages), and most fractures occur in the
normal shrinkage stage, and a small part occurs in the residual shrinkage stage; volume shrinkage
provides the space for cracking, so shrinkage is a necessary condition for fracture formation and
development; @ fracture mechanics is one of the main tools to study the destruction of soil
cracking; there are two ways (stress and energy) to explain the process of fracture development
by using fracture mechanics; the involved fracture mechanics parameters are stress intensity
factor, fracture toughness and energy release rate; there are all strong evidences for judging
whether the soil cracks and when cracks; ®the main methods to measure soil fracture parameters
are three-point bend fracture test and direct tensile test, as well as the two improved tests.

Key words: soil shrinkage; cracking; development process; mechanical mechanism; fracture

mechanics; fracture toughness; stress intensity factor
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