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Full-flow strength tests on the soft clay in the northern slope of the South China Sea
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Abstract: In view of the difficulty in testing the strength of submarine soft clay and the lack of test accuracy, a new type of
full-flow penetrometer is developed for testing the strength of soils with the high water content and low strength, and its test
validity is verified. On this basis, a series of full-flow strength tests on the undisturbed samples, some typical soft clay from the
northern slope of the South China Sea, are carried out. The range of values of the initial resistance coefficient N and the
remolded resistance coefficient N, in the tests are analyzed, and the distribution characteristics and trends of the undrained
shear strength of soft clay in the study area along the seabed depth direction are presented. Then the structural characteristics of
soils are discussed combined with the macro structure sensitivity measured by the full-flow strength tests and the micro pore
area ratio measured by the scanning electron microscope tests. Finally, a normalized undrained shear strength model suitable for
soils in the study area is proposed based on the relationship between the remolded shear strength and water content / liquid limit.
This research will provide a reference for the development of seafloor energy resources, the ocean engineering foundation
design and the prediction of geological hazards in the northern slope areas of the South China Sea.
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Table 1 Location of the soil sampling
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Fig. 1 Geographical position of the soil sampling
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Fig. 2 Typical grading curves of the soils in the study area
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Fig. 3 New full-flow penetrometer
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Fig. 4 Results of the new penetrometer and routine one
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Fig. 6 Results of the cyclic strength tests
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Table 3 Test results of the submarine soft soils

g ‘ HEME Gin ext Grem HigYIasE  EERRE S ENNEEIY
F%/m /kPa /kPa /kPa £ /kPa /kPa I /kPa

1B 0.06 24.96 10.36 2.87 2.38 0.16 20.66 3.31

3B 0.46 22.67 9.08 3.13 2.16 0.18 15.99 2.88

S8 5B 0.86 42.01 22.56 9.16 4.0 0.59 8.43 4.97
b 6 B 1.16 62.61 36.95 5.96 — — 7.53%
8 B 1.56 27.74 14.46 6.91 2.64 0.42 7.00 2.94

9 B 1.76 42.01 22.79 8.34 4.00 0.54 9.62 5.19

10 B 1.96 52.48 26.93 10.53 5.00 0.64 9.48 6.07

1B 0.06 87.13 44.89 14.64 8.30 0.89 12.15 10.81

2B 0.26 78.84 39.82 10.55 7.51 0.63 16.71 10.53

S7A3 3B 0.46 104.51 52.48 12.86 9.95 0.76 18.79 14.28
i 5B 0.86 68.02 35.79 14.69 6.48 0.91 8.55 7.78
6 Bt 1.06 79.42 43.84 14.7 7.56 0.98 10.61 10.40

8 B 1.56 93.23 47.42 15.62 8.88 0.94 12.20 11.47

10 B 1.96 141.57 43.74 15.31 13.48 0.87 22.51 19.58

1B 0.06 69.29 20.03 10.96 6.60 0.63 13.22 8.33

2B 0.26 106.81 48.11 12.99 10.17 0.75 19.10 14.33

Do-1 3B 0.46 93.11 44.89 17.32 8.87 1.01 10.53 10.64
5 5B 0.86 117.4 — 11.18 — — 14.99*
6 B 1.06 129.25 58.01 16.42 12.31 0.94 17.97 16.89

8 B 1.56 64.68 34.71 11.85 6.16 0.76 10.76 8.18

10 B 1.96 103.36 58.93 16.58 9.84 1.18 12.96 15.29
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Fig. 8 Electron microscope photos of the soil samples
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