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Research on the Burial Depth of Submarine Cable in Sandy Seabed
WANG Yadong™, WU Linwei, GAO Bin, ZENG Erxian
(Central Southern China Electric Power Design Institute Co. , Ltd. of China Power Engineering Consulting Group,
Wuhan 430071, China)

Abstract : [ Introduction | In order to obtain the safe burial depth of the submarine cable under the conditions of the sandy seabed and
to ensure that the submarine cable is not threatened by the anchor, the safe burial depth of the anchor under the conditions of the sea
sand seabed is given. [ Method ] In order to verify of the reasonableness and safety of the buried depth, based on the South China &
Hainan power grid interconnection project I, the process of dragging anchor in sandy seabed was simulated, and the 3D finite
element model of Hall’ s anchor was established. The 3D sandy seabed numerical model based on Finite Element Method and
Smooth Particle Hydrodynamics (FEM-SPH) was established. The process of dragging anchor was simulated and the drag curve of
anchor in sandy seabed was obtained. The influence of mass of anchor, constitutive parameter and other factor to the penetration
depth and drag force was analyzed. [ Result] The simulation results show that the buried depth of the submarine cable should not be
less than 0. 35 m under the condition of sandy seabed with different soil quality. [ Conclusion | Our results can provide theoretical
basis and technical support for the design of submarine cable protection under sandy seabed conditions, and also can optimize the
buried depth of submarine cables under sandy seabed conditions.

Key words: submarine cable; burial depth; anchor; sandy seabed; smooth particle hydrodynamics
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Tab. 1 Constitutive parameters of sandy soil

VARIABLE EPSMAX/% RO/(g:cm™)  SPGRAV G K PHIMAX  GOH MCONT PWKSK
i WL 7 T L SysiE RBUER OB R ALBEme FIEBEIMK
Ak (k) 0.8 1.89%107 2.64 2.1 4.5 0. 436 0. 005 0.261 0. 036
b () 0.8 1.91x10™ 2. 64 5.1 1.1 0.523 0. 008 0. 250 0. 088
Awb (%) 0.8 1. 88x10™ 2.62 5.8 12.7 0.611 0.01 0. 241 0.102
HLED (1) 0.8 1.91%107 2.63 4.3 9.5 0. 366 0.015 0.213 0.076
B 0.8 1. 88%10™ 2.70 2.1 4.5 0.523 0.015 0.322 0. 036
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Fig. 1 3D finite element model and mesh of Holzer anchor
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Tab. 2 Final fall speed of anchor

i Jit/t TYEHE/(mes™)
Anchor—1 1.00 2.9
Anchor—2 1. 60 3.15
Anchor-3 2.10 3.3
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Fig. 2 The typical physical process of dragging and penetration
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Fig. 3 Evolution process of the maximum principal stress cloud chart of seabed
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Fig. 4 Influence of ship anchor weight on penetration depth

time history curve(fine sand loose)
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Tab.5 Penetration depth of anchor
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