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Discussion on per meability of calcareous sand and itsinfluencing 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 sedimentsin 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 C,. As the inflection points of particle-size distribution curve become smaller than
effective diameter d,o appear near the weight-accumulative 4% percent diameter d, of soil, the ratio of d, to constrained diameter dgo
is adopted to analyze the relationship between the dry density and the permeability of calcareous sand. An exponentia 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 = 4.75e?%%/0/° or K = 4.74e>M%/%"%2 |f the values of Cy<5, 5<C,=<10,
10<C =20 and C,=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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Table2 Physical parameters of calcareous sand

Cu MgC, dJd2 n da/(d2 19Cy)
CSD8 39915 16635 0.42450 2 0.706 1
CSD1 57836 13120 0.27330 5 0.3586
CSD9 61881 1.2633 052430 5 0.662 3
CSD10 65836 1.2218 0.75990 5 0.9285
CSD5 80412 11046 054010 5 0.59 6
CSD4 92039 1.0374 0.90150 5 0.9352
CSD6 11.0701 09577 041030 4 03929
CSD2 114778 09435 0.03329 4 0.0314
CSD11 122202 09199 0.020 10 4 0.0185
CSD3 29.7200 0.6789 0.00180 3 0.001 2
CSD7 733385 05361 4.23x10° 3 2.27x10°°
CSD12 755714 05324 4.10x10° 3 2.18x10°
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