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Abstract: This study investigates the typical Funing soft clay along the Yancheng section of Phase II of the Huaihe
River to Sea Waterway Project. A comprehensive experimental program combining XRD and SEM microstructural
analyses with macroscopic geotechnical tests is conducted to examine the microstructure, one—dimensional
consolidation behavior, stress coupled hydraulic conductivity, and creep characteristics of the soft clay. The study
focuses on the effects of soil structure, thin interbedded sand layers, and hydraulic gradient on its permeability. The

results show that Funing soft clay exhibits pronounced structural degradation and stress sensitivity during
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consolidation. The coefficient of consolidation, secondary consolidation coefficient, and hydraulic conductivity vary

nonlinearly with increasing consolidation pressure and are strongly influenced by the preconsolidation stress. Under
the same void ratio, the hydraulic conductivity of undisturbed clay is 3-4 times greater than that of remolded clay,
and the difference becomes smaller with increasing consolidation pressure. The presence of thin sand layers reduces
the sensitivity of permeability to consolidation pressure, resulting in a smaller decrease in hydraulic conductivity
compared with pure soft clay. This suggests that thin sand layers play a regulatory role in local drainage and stress
redistribution. Increasing the hydraulic gradient from 19 to 152 causes a slight reduction in the hydraulic
conductivity of undisturbed clay, generally within 10%, indicating that the seepage structure remains relatively
stable under higher gradients. The permeability values obtained from variable head tests, stress coupled
permeability tests, and back—calculation from one—dimensional consolidation are in good agreement, confirming the
reliability of the experimental results. Overall, the permeability of Funing soft clay is strongly governed by soil
structure and stress history, while thin sand layers and hydraulic gradient act as important modifying factors. The

findings provide a scientific basis for seepage control, settlement prediction, and foundation treatment in

embankment engineering overlying soft clay in the Yancheng—Funing region.

marine—fluvial soft soil;
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Fig.1  Illustration of the changes in the course of the Yellow River

in different historical periods
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Fig.2  Original soil sampling diagram
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Fig.3 Plasticity diagram of marine—fluvial soft soil
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Fig.4 XRD spectrum and mineral compositions of soft

soil in Funing, Yancheng
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Tab.1 Basic physical properties

A ‘ N , IR 524 o He/o%
FAKHG W (geem™) Wil Y% IBPEREE, -
>0.25 mm  0.075~0.25 mm 0.005~0.075 mm  <0.005 mm
38 1.78 43.8 22.1 0 13.6 58.3 28.1
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Fig.5 Microstructure of soft soil in Yanfu
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Fig.6 Three—lever compression consolidation apparatus
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Fig.7 Schematic diagram of stress—permeability coupling test
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Tab.3 Loading scheme of stress—permeability coupling test

W R /m [ R /kPa B F1/kPa
50 15—30—60—120
100 15—30—60—120
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400 15—30—60—120
600 15—30—60—120
50 15
100 15
2 (b)) 4.2~4.96 200 30
400 50
600 50
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Tab.2  Loading scheme of one—dimensional consolidation test

F R Sreneg i B2 /kPa Jinfar He B g ARIF LT ) /d £/

JEUR R 12.5—25—50—100—200—400—800 1 1 5 B
VR L 251 06

I A 3—12.5—25—50—100—200—400—800 1 1

JAR AR 12.5-25—50—100—200—400 1 9 — YA
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Fig.8 Results of one~dimensional consolidation test
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