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Discussion on permeability of calcareous sand and its influencing factors
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Abstract: In the deposition process, the calcareous sand, mostly retaining tiny pores of the protozoan skeleton, shows hierarchical
porosity, irregular shape, high angular edge, low strength and fragile, cemented property of particles. Therefore calcareous sand are
different from general terrestrial and marine sediments in its engineering properties especially the permeability due to the hierarchical
porosity and highly-irregular shape. In this study, the double-ring permeation experiments are carried out to analyze the effect of
density and particle size on the permeability of calcareous sand. Test results show that the seepage rate of calcareous sand increases
gradually and then stabilizes within a range of small fluctuation. The permeability coefficient of calcareous sand is negatively
correlated with the nonuniformity coefficient Cu. As the inflection points of particle-size distribution curve become smaller than
effective diameter dio appear near the weight-accumulative 4% percent diameter d4 of soil, the ratio of ds to constrained diameter deo
is adopted to analyze the relationship between the dry density and the permeability of calcareous sand. An exponential function is
fitted between permeability coefficient with dry density p, and compaction degree & . The fitting exponential function of the
calcareous sand permeability coefficient is K =4.75e2%/%/9%/0 or K =4,74e>™%/ %M/ |f the values of Cu<<5, 5<Cu<X10,
10<Cy=20 and Cy=20 are recommended, the corresponding values of n are 2, 5, 4, 3, respectively.

Keyword: calcareous sand; double-ring permeation experiment; degree of compaction; nonuniformity coefficient; exponential
function
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Fig.l Q-tcurves of double-ring tests
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Fig.2 Relationship between dry density and permeability
coefficient of calcareous sand
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Fig.3 Relationship between compaction degree and
permeability coefficient of calcareous sand
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Table 1 Characteristic diameters and physical parameters
of calcareous sand

W A s dgo/mm Cu Ce
CSD1 0.134 0.325 0.775 5.784 1.071

d1o/mm d30 /mm

CSD2 0.090 0.245 1.033 11.478 0.646
CSD3 0.100 0.275 2972 29.720 0.255
Csb4 0.056 0.219 0.515 9.204 1.672
CSD5 0.068 0.180 0.546 8.041 0.874
CSD6 0.048 0.154 0.527 11.070 0.945
CSD7 0.192 0.600 14.081 73.339 0.133
CSD8 0.094 0.180 0.376 3.992 0.915
CSD9 0.101 0.260 0.625 6.188 1.071
CsD10 0.084 0.182 0.555 6.5836 0.708
CsD11 0.109 0.239 1.332 12.220 0.393
CSD12 0.140 0.691 10.580 75.571 0.322
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Fig.4 Grain size curves of calcareous sand
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Fig.5 Relationship between nonuniformity coefficient IgCu
and permeability coefficient
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Table 2 Physical parameters of calcareous sand

WA AT Cu 1/1gCy dJddy  nHUE  da/(dy 19Cy)
CsD8 39915 16635 0.42450 2 0.706 1
CsD1 57836 13120 0.27330 5 0.358 6
CSD9 6.1881 1.2633 0.524 30 5 0.662 3
CSD10 6.5836 1.2218 0.75990 5 0.928 5
CSD5 8.0412 11046 054010 5 0.596 6
CSD4 92039 1.0374 0.90150 5 0.9352
CSD6 11.0701 0.9577 0.41030 4 0.3929
CSD2 114778 0.9435 0.03329 4 0.0314
CsSD11 122202 09199 0.02010 4 0.018 5
CSD3 29.7200 0.6789 0.00180 3 0.0012
CSD7 733385 05361 4.23x10° 3 2.27x10°
CSD12 755714 05324 4.10x10° 3 2.18x10°
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