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Embedment mechanism of a drag anchor in layered soils considering shank effect
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Abstract: The development of deep water mooring system and its mooring foundation has become a key issue in the development of
clean energy "offshore wind power" projects. The drag embedment anchor, owing to its high bearing capacity and ease of installation,
presents promising prospects. A prediction model for the trajectory, pitch angle and capacity of the anchor in layered soil, considering
the effect of shank, is established based on the upper limit analysis. Verification of the model using existing model tests demonstrates
that the trajectory prediction error of the model, accounting for the shank effect is limited to 13.5%. Furthermore, compared with the
model that does not consider the shank effect, the trajectory and angle prediction error are reduced by 78.32% and 36.9% respectively.
The strength, thickness and depth of stiff layer jointly restrict the embedding capability of the anchor. The influence of strength is
found to be the most significant, with a higher strength ratio leading to a shallower embedding depth until the stiff layer becomes
impenetrable. Additionally, greater depth is associated with increased bearing capacity. When the stiff layer can be penetrated, depth
has minimal impact on trajectory and angle. However, when the stiff layer cannot be penetrated, the greater depth will result in a
deeper embedment depth and smaller final angle. Lastly, the thickness of the stiff layer is found to positively correlate with the
bearing capacity during the embedding process.
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Fig.1 Sketch for the installation of drag anchor
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Fig.2 Schematics of the drag anchor embedded in a stiff layer
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Fig.9 Cases of stiff layers with different thicknesses
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Fig.10  Cases of stiff layers with different depths

Table 3  Stiff layer cases with different strength ratios

#3 AFEREHAELE TR

K o)t 25N 2.6, IREN 4 cm,

T S k 2R 2R E Sar
/kPa /(kPa-m™) /em /cm Sugg

1 0.67 0.99 2 8 1.5

2 0.67 0.99 2 8 2.0

3 0.67 0.99 2 8 2.5

4 0.67 0.99 2 8 2.6

5 0.67 0.99 2 8 3.0

6 0.67 0.99 2 8 5.0

Table 4 Stiff layer cases with different thicknesses

R4 AREEKELRE TR

TaE W k WLEEE ELRRE  Swe
/kPa /(kPa-m™) /em /em Sugg:
1 0.67 0.99 1 4 2.6
2 0.67 0.99 2 4 2.6
3 0.67 0.99 3 4 2.6
4 0.67 0.99 4 4 2.6
5 0.67 0.99 5 4 2.6
6 0.67 0.99 6 4 2.6
x5 AFRARERELE LR
Table 5  Stiff layer cases with different depths
TgE S k WLEEE ELRRE  Swe
/kPa /(kPa-m™) /em /em ik
1 0.67 0.99 2 10 3
2 0.67 0.99 2 8 3
3 0.67 0.99 2 6 3
4 0.67 0.99 2 10 2
5 0.67 0.99 2 2
6 0.67 0.99 2 2
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