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[ Abstract] Suction anchors are widely used as a foundation type in deepwater environments. Unlike homogeneous soil,, the mechani-
cal penetration characteristics of suction anchors in layered soils are extremely complex, influenced by the variation in soil properties
and interfaces between layers. Therefore, it is necessary to study the mechanical behavior of suction anchors during penetration in lay-
ered soils. An Euler-Lagrange coupling method was used to simulate the penetration process of suction anchors, and numerical simula-
tions were validated through model tests. The mechanical penetration characteristics of suction anchors in layered soils were analyzed.
The results show that, influenced by the mechanical properties of layered soils, vertical stress gradually increases during penetration,
forming a vertical stress arch at the anchor tip. The stronger the soil strength, the more concentrated the vertical stress. Additionally,
when a suction anchor penetrates from silty clay into silty clay, the mechanical properties of the soil change, causing the side friction
and end resistance to increase rapidly. This study, which combines experimental and numerical methods, investigates the mechanical
behavior of suction anchors during penetration in layered soils and provides valuable references for deep-water suction anchor penetra-
tion in layered soils, offering significant engineering practical value.

[ Keywords] suction anchor; stratified soil; Fulerian-Lagrangian coupling method; soil plugging effect; side friction resistance;

tip resistance
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Table 1 Mechanical parameters of stratified soil

Wy / FE{E ANHEK YUY 58 B A R .
HIRZFR (kN-m) /(%) S./kPa £ /\Pa C /P MWy fLBRL e
WIRFE+ 17.80 12.00 2.98 7.41 14.00 0.38 1.04
b gsiE s 19.00 32.00 4.87 12.00 17.00 0.35 0.72
bt 18.00 4.43 8.15 48.00 8.00 0.31 0.42
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