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Abstract: The cyclic force characteristics of seabed foundation soils and their evaluation methods are
recognized as critical scientific issues in the design and stability analysis of marine engineering struc-
tures such as dikes, offshore wind turbines, subma-rine pipelines, offshore oil platforms, and break-
waters. To systematically investigate the cyclic strength of marine clay and its evaluation method , und-
rained cyclic triaxial tests and in-situ cone penetration test CPTu were conducted on clay from the
Yangjiang offshore area. The primary objective of this study is to provide more reliable geotechnical in-
vestigation guidance for the rapid development of offshore wind farms. The results showed that the cy-
clic characteristics of marine clay significantly differed from those of onshore Fujian standard sand. Ma-

rine clay mainly exhibited tensile failure under cyclic loading. The double-amplitude axial strain (g,,) of
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samples under cyclic loading showed two development patterns: slow-sudden and rapid-stable. The

power-law relationship between eda and the number of cycles (N), and that between excess pore pres-

sure ratio and cyclic ratio (N/N;) conformed to a hyperbolic relationship. The applicability of existing

lig-uefaction evaluation methods based on CPTu data for undisturbed marine fine-grained soils was an-

alyzed. Based on the correlation between field and laboratory stress conditions of unit soil, an evalua-

tion method for the cyclic strength of ma-rine clay was developed using CPTu data and burial

depth (H).

Keywords: marine clay; cyclic strength; in-situ cone penetration test; pore pressure; axial strain
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Table 2 Basic physical parameters and test schemes of undisturbed marine clay
H [ 45 A7 54
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05-5 S2 7.2~7.6 1.91 18.5 27.67 50 1 R R+ 0.15,0.16,0.18  0.185
055 S3 7.5~7.9 1.95 11.1 22.10 50 1~2 R RRZEE + 0.30,0.32,0.33  0.322
13-5 S4 8.3~8.7 2.20 19.8 30.15 55 1~2 R B+ 0.35,0.36,0.38  0.366
13-5 S5 9.7~10.1 1.89 50.73 36.00 65 1~2 R B+ 0.16,0.18,0.19  0.204
28-5 S6 11.6~12.0 1.95 25.1 29.85 80 1 R RR%E £ 0.13,0.15,0.17  0.164
28-5 S7  12.0~124 1.87 29.9 44.85 80 2 R PR+ 0.13,0.15,0.16  0.157
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Fig.1 Typical CPTu test data
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Fig.2 Comparison of cyclic force characteristic curves between typical marine clay and standard sand
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