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Statistical characteristics analyses on engineering properties of surface
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Abstract: The microstructure and mineral composition of the samples of surface sediments from a deep-water field in the northern South
China Sea are investigated via SEM and XRD; meanwhile, statistical analyses are performed on the physical and mechanical properties
of the sediments. It is found that the surface sediments are generally soft organic clay, characterized by high water content, low density,
high void ratio, high liquid limit, high plasticity, low strength, etc. Moreover, the properties of such deep-sea sediments exhibit an
inherent variability. Statistical analyses and hypothesis testing indicate that the variability of mechanical properties is usually more
pronounced than that of physical properties. The specific gravity, natural water content, plastic and liquid limit, and plasticity index
basically obey normal distributions, while the unit weight, carbonate content, undrained shear strength and sensitivity match well with
hypothesis testing results, approximately following normal distributions. The present results on the statistical features of deep-sea
sediments may provide a reference for geotechnical design of subsea structures in deep waters.
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Fig. 1 Relative positions of sampling stations of the surface sediments in the deep-water of northern South China Sea ( SCS)
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Tab. 1 Relative position coordinate, water depth and length of columnar samples of the surface sediments in the deep-water
of northern SCS
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Fig. 2 Scanning electron micrograph of the microstructure of deep-water sediments in the northern South China Sea ( the

sampling station number; No. 34)
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Tab. 2 Mineral compositions of the sediments

. WY&/ (%) BRI AR (%)
L — - — — -
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No.12 24.9 8.7 9.4 443 64 21 6
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No.14 33.4 5.4 16.2 45.0 72 17 — 11
No.15 37.8 8.1 11.8 42.3 66 17 9
No.34 26.1 4.7 26.1 43.1 82 12
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Fig. 3 Particle size distribution curves of the sediments (the sampling station number; No. 34)
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Tab. 3 Statistical characteristics of soil properties of surface sediments
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