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Review on Shear Properties of
Compacted Bentonite Under Multi-field
Action
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DAI  Wenjie',

Abstract: The shear characteristics of bentonite are

crucial for maintaining the engineering barrier

performance of deep geological repositories. We
summarize the response mechanisms of bentonite shear
characteristics to the repository’s near-field environment
and review recent advancements in shear strength

prediction models. Under stress, increases in bentonite
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shear strength are influenced by a rise in solid phase
content and a reduction in pore volume per unit. Under
suction conditions, shear behaviors are governed by the
lubricating effect of the adsorbed water film and the
friction between soil particles. Chemical interactions
affect shear behaviors through factors like solution

concentration, cation exchange reactions, and mineral

phase  transitions  (under alkaline conditions).
Temperature  effects, such as illitization and
microstructural rearrangement, cause an irreversible

increase in shear strength. Under multi-field coupling
conditions, the shear properties are influenced by the
intricate interactions among various factors, yet current
research in this area remains insufficient. While current
prediction models for shear strength under suction are
well-developed, chemical interaction models mainly
consider solution type and concentration, overlooking the
roles of cation exchange and mineral dissolution. Given
these limitations, further studies are needed to examine
the shear behavior under multi-field coupling, assess the
deterioration of shear strength following bentonite self-

healing, and enhance the accuracy of prediction models.

Keywords: deep geological repository; compacted

bentonite; shear characteristics; multi-field action
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Fig.1 Schematic diagram of the improved shear

device
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