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Experimental Study on Recovery Characteristics of Thixotropic
Strength of Typical Marine Clayey Soil

LI Shuzhao', FU Dianfu', ZHANG Hui', SHEN Chen', LIU Run®, LI Tianliang’" , LI Chengfeng’
(1. CNOOC Research Institute Lid., Beijing 100028, China;
2. State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300350, China)

Abstract: The thixotropic recovery characteristics of marine clay in different regions of the South China
Sea after remolding at different times were studied using a falling cone test. The recovery law of soil
strength under the influence of water content, plasticity index, sensitivity and other factors is analyzed.
The results show that the clays in different areas of the South China Sea exhibit obvious thixotropic re-
covery characteristics, which are significantly affected by various physical factors. Pay special attention
to soil with high sensitivity to avoid damage caused by excessive loading during the initial installation pe-
riod. In the range of water content w=30.2%-43. 8%, plasticity index I, =10.2%—19. 7%, liquid in-
dex 1, =0.56-1.17, and sensitivity S, =4-7.9, the soil recovery characteristics increase, increase,
and decrease with the increase of water content, plasticity index, liquid index, and sensitivity, respec-
tively. When the soil mass is disturbed for 3 hours, 1 day, 3 days, 10 days, 30 days, and 60 days, it
recovers to 20. 0%, 22. 4%, 25. 1%, 28. 6%, 32. 6%, and 35. 9% of the original soil strength on ave-
rage.
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Fig. 1 Schematic diagram of soil thixotropy
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Tab.1 Parameters of undisturbed soil in the South China Sea
By RRERYS S EEREE/m RARSKRw e BV /% WEREECL, REUES,  OCR
1 SCS-Al 1.45 32.0 14.2 1.12 4.9 11.0
2 SCS-A2 7.55 34.1 14.6 0.82 5.5 4.6
3 SCS-A3 9.50 33.3 13.0 0.90 4.8 4.0
4 SCS-A4 12. 65 33.4 13.7 0.83 5.3 3.6
5 SCS-A5 14. 65 30.2 11.4 0.75 4.8 3.2
6 SCS-A6 18.55 34.8 14.3 0.77 6.0 2.8
7 SCS-B1 3.65 33.4 13.3 0.94 5.3 10. 6
8 SCS-B2 5.25 32.2 13.2 0.75 6.8 8.3
9 SCS-B3 5.55 33.1 11.6 0.98 5.5 8.0
10 SCS-B4 6.30 35.6 15.1 0.90 6.4 7.1
11 SCS-B5 8.55 33.3 14.4 0.73 6.7 6.1
12 SCS-B6 12.30 37.9 16.7 0. 86 6.8 5.2
13 SCS-B7 17.40 35.0 13.8 0. 60 6.7 4.2
14 SCS-BS8 17.70 35.3 14.7 0.95 6.1 4.2
15 SCS-B9 19. 60 31.0 15.4 0. 64 7.0 3.6
16 SCS-B10 33.25 35.7 10.2 0.91 5.9 2.6
17 SCS-B11 42.75 33.2 12.0 0.56 5.6 2.4
18 SCS-B12 46.75 32.0 11.2 1.17 7.8 2.4
19 SCS-C1 6.95 43.8 18.3 1. 08 7.9 2.7
20 SCS-C2 14.30 36.8 14.9 0.77 4.6 1.8
21 SCS-C3 11.45 42.4 19.7 0.72 4.0 2.1
22 SCS-C4 15.50 37.7 19.0 0.85 5.2 1.7
23 SCS-C5 16. 55 37.5 16. 1 0.93 4.4 1.8
24 SCS-C6 30. 30 34.0 12.0 0. 80 5.6 1.2
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Fig. 3 Relation between recovery ratio and sensitivity
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Fig. 5 Relation between recovery ratio and fluid index
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Fig. 6 Relation between recovery ratio and water content
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