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Abstract

Suction anchor structures are widely used as foundations in marine construction, and the penetration
construction process exhibits characteristics of large deformation, making its mechanical properties
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extremely complex. The Euler-Lagrange coupling method combines the efficiency and accuracy of the
Lagrangian method with the advantage of independence between the grid and material in the Eulerian
method. Therefore, the Euler-Lagrange coupling method is used to simulate the mechanical charac-
teristics of suction anchor penetration into layered soil during construction. The results show that the
soil plug uplift process can be divided into three stages: the uplift growth stage, the uplift transition
stage, and the uplift stabilization stage. The stress and strain generated during the penetration pro-
cess are mainly concentrated in the soil near the tip of the suction anchor and gradually increase with
penetration depth. Vertical stress forms a stress arch in the soil near the anchor tip, limiting the growth
of the soil plug height. Compared with the external wall side friction and tip resistance, the soil plug
effect has a greater impact on the internal wall side resistance, and the soil plug effect also reduces
the tip resistance. The Euler-Lagrange coupling method can effectively simulate the suction anchor
penetration process, providing a reliable and effective simulation method for the construction and
installation of deep-sea suction anchors.
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Table 1. Mechanical parameters of stratified soil

* 1 BELHEHESY

RN HJF p/kN/m3 RIS ol FPERE E/MPa ¥ 17 ClkPa MEV/N =Y
3 17.80 12.00 7.41 14.00 0.38
TR L 18.00 25.00 10.00 12.00 0.34
Wi+ 19.00 32.00 12.00 17.00 0.35
A 18.00 35.00 48.00 8.00 0.31
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Figure 2. Curve of soil uplift height variation with penetration depth
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Figure 4. Vertical stress contours (unit: Pa)
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Figure 5. Variation trends of internal and external wall resistance and tip resistance with penetration depth
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