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Research on the algorithm of equivalent aperture of clay particles
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Abstract: The characteristics of randomicity and complexity about pores have a significant influ-
ence on the engineering properties of unsaturated soil. In order to analyze soil from microcosm,
remolded red clay in Jiangxi Province with different clay contents are taken as research objects.
The experiment on soil-water characteristic and experiment on one-dimensional capillary are con-
ducted. The distribution of pores is obtained, and the algorithm of equivalent aperture of clay
particles is given. Moreover, the method of incremental step and detailed algorithm progress are
provided. The rationality of the formula is confirmed, a realization of the quantification of micro-
structure. Meanwhile an effective method is provided for the calculation of the maximum height
of capillary rise.
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Fig.1 One-dimensional capillary experiment of samples
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Fig. 2 Soil-water characteristic curves
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Tab.1 Fitting results of SWCC parameters
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Tab. 2 Equivalent capillary diameter

+HE S i AR/ A
0. 95 334 519
CL-61 0.93 345 432
0.92 352 264
0. 95 354 347
CL-50 0.94 366 548
0.92 374 805
0. 96 399 373
CL-38 0.94 423 428
0.92 429 462
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Fig. 3 Mechanical equilibrium of capillary rise

in small diameter tubes
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Tab.3 Comparison between calculation

and experimental results

T A/ cm SEEE I/ em
CL-61(0.95) 87. 85 85~90
CL-61(0.93) 85.08 85~90
CL-61(0.92) 83.43 80~85
CL-50(0. 95) 82.93 80~85
CL-50(0. 94) 80. 17 80~85
CL-50(0.92) 78.41 75~80
CL-38(0.96) 73.58 70~175
CL-38(0.94) 69. 40 65~70
CL-38(0.92) 68.43 65~70
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