4455 12 ¥ bay + 71 S5 Vol.44 No.12
2023 £ 12 A Rock and Soil Mechanics Dec. 2023

DOI: 10.16285/j.rsm.2023.1168

B RE TSR EEERWERE S

BRI, WRLL, EEAS, R F

. ZRET RS EAREFER, 2 M 2320015 2. PEBZEERICE LA &L %5 TREERESLRE, Hidb 5 430071;
3. Wb AR, WAL B 430071 4. BEMER TR BARSEM TSR, 17 HEAR 541004)

W B BEMRRERED DAL IER S NTERE, BIERE K 1’Eﬂy?§iii%iﬁ%i&'rﬁ@$%$‘aﬁ, HKRNZ Z R
REGETW, HIH R LRSS R R AR YK B N R, SRR AR, &+ ARG —eRmikEr
HKIREE R . NIR A IRIEWEREIS, FUBRE . Mhki AR b i i Eh A 45 R DB IE M I S, %ﬂﬁ KAST H3Efnk s
JEE I AT 5 K S RS K S5 3B R, it Zeta FRATAIEEfN A RIS BEATOWIR T . B FCEE B 0 4% R WD (R R A0t
BIERBOEMERR, WEKNATESEBE R ARER LNER; BERY K SBEREGHE P EVMIKA, 5§
FLERE n AR do RIEMRK R BTSRRI E SN, # T HERBERSRENEANINSE RO,
AR ] Ry R N TWOHE BRSSO R OKE TR S

*x B i BERIG SHBE: LR R, AR

FESHRES: TU42 SCHRBR RIS : A XEHS: 1000—7598 (2023) 12—3522—09

Analysis of factors affecting permeability of calcareous sand
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Abstract: Permeability is the capacity of a soil for transmitting a fluid, e.g., a salt solution, through soil pores. The permeability
coefficient K is an important measurement of the soil permeability, which is affected by various factors. The existing research on the
permeability of sandy soil is basically carried out in the freshwater environment. However, the calcareous sand is a typical marine
sedimentary sand, which is deposited in the seawater environment with certain salt concentrations. In order to investigate the
influence of void ratio, particle size and concentration of the salt solution on the permeability of calcarcous sand in a salt solution
environment, constant head and falling head permeability tests were carried out using the meter KAST - soil saturated hydraulic
conductivity. The microscopic characteristics were investigated through Zeta potential and contact angle tests. The results showed that
the mean particle size has the greatest influence on the permeability coefficient of a calcareous sand, and the change of the mean
particle size will even lead to the difference in the order of magnitude of the permeability coefficient. The permeability coefficient (K)
is negatively correlated with the salinity of the transmitting solution (P), and positively correlated with the porosity () and the mean
particle size (da). A model for predicting the permeability coefficient of calcareous sand taking into account the salt content of
transmitting solution has been proposed based on the current experimental studies on the influencing factors. The proposed model can
provide a tool for assessing the permeability of artificially reclaimed islands and reefs in the South China Sea and analyzing the
evolution of ground freshwater.
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Fig.1 Grain size distribution curves of studied soils
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Fig.3 Graphical illustration of contact angle
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