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A Method for Calculating the Cohesive Force of Uniform Cohesion Soil

LI Xianghui, ZHANG Qingsong, ZHANG Xiao Y LAN Xiongdong, AN Qiyi
(School of Civil Eng., Shandong Univ., Ji’nan 250061, China)
Abstract: Cohesive force is an important mechanical parameter of cohesive soil, and the density and void ratio of soil are important factors affect-
ing its cohesion, but the cohesion force of cohesive soil is difficult to estimate, while its density and void ratio have changed. With the theory of
molecular attractive forces between solids, the functional relationship between soil cohesion and its dry density or void ration was analyzed. To
establish the conceptual model of pore structure in cohesion soil, the uniform cohesive soil was simplified into a combination of soil particles and
pores, in which the soil particles are connected into a whole by molecular attractive forces, and the soil cohesion was simplified into the resultant
force of molecular attractive forces per unit area. On the base of the conceptual model, the relationship between soil particle spacing and soil void
ratio was built, and the influence of void ratio on soil particle spacing was analyzed. According to the theory of molecular attractive forces
between solids established by Lifshitz, the functional relationship between soil cohesion and its dry density or void ration was established, and a
mathematic method for calculating the cohesive force of uniform soil was derived. The calculation results of the cohesive force were compared
with that of the direct shear test, and the rationality of the proposed method was verified. The results showed that, the soil particle spacing is posit-
ively correlated to void ratio, as the void ratio increasing, its influence on soil particle spacing gradually decreases. The cohesion force of uniform
soil is positively correlated to dry density, and negatively correlated to void ratio. At the same time, the effect of dry density on cohesive force is
more significant with its increase.

Key words: cohesion force; void ratio; soil particle spacing; molecular attractive force; direct shear test
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Fig.1 Conceptual model of pore structure in uniform co-
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Property of uniform fine-grained soil and the dir-
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Fig. 7 Comparison of test and calculating cohesive forces of uniform fine-grained soil
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