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Fig. 1 Particle size curve of samples with different

calcareous sand content
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Fig. 2 CT image of cohesionless soil with carbonate sand
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Fig. 3 Relationship between effective stress and permeability
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Fig. 4 Relationship between permeability and porosity
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Tab.2 Effective particle size of sample

+ dm/l*m T dlo/l‘m
0% CS 11. 66 40% CS 16. 41
20% CS 13.51 100% CS 562.77
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Fig. 6 Relationship between model parameters

and effective stress
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Experimental and Model Study on Permeability Characteristics

of Cohesionless Soil with Carbonate Sand
QIAN Cai-fu', SONG Xin-jiang' » MA Lu’
(1. Anhui & Huaihe River Institute of Hydraulic Research, Bengbu 233000, China;
2. College of Architecture, Anhui Science and Technology University, Bengbu 233000, China)

Abstract: In order to further analyze the permeability characteristics of cohesionless soil containing carbonate sand,
South China Sea carbonate sand and fine grain quartz powder were used as test materials to prepare test soil samples. The
GDS high-pressure triaxial apparatus test system and constant head permeameter were used to carry out research on the
influence of carbonate sand content, initial void ratio and effective stress on the permeability characteristics of cohesionless
soil. And then an empirical model of permeability coefficient considering effective stress was established. The test results
show that when the content of carbonate sand is less than 40% , the grain structure is cohesionless soil matrix, and the
pore structure is determined by fine grained soil; The structure of carbonate sand sample is the skeleton structure of sand
particles, and the magnitude of permeability coefficient increases significantly; With the increase of effective stress, the
permeability coefficient of the sample decreases significantly. An empirical model for the permeability coefficient of cohe-
sionless soil with carbonate sand was established. The model parameters were closely related to the properties of the soil
sample. The calculated values were in good agreement with the test values. The research results can provide reference for
practical projects.

Key words: carbonate sand; cohesionless soil; permeability coefficient; effective stress; empirical model





