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Large Deformation Finite Element Analysis on Buried Depth Loss of

Plate Anchors in Double-layer Clay

GAO Peng, ZHANG Leike, ZHAO Yanbing
(College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In offshore engineering, the stratification of seabed soil has an important influence on the
keying process of suction embedded plate anchor (SEPLA) in the seabed. Based on the coupled Eule-
rian-Lagrangian (CEL) method, the finite element analysis model is established for analyzing the em-
bedment loss of plate anchors. By comparing the results of the centrifuge test and numerical method,
the efficiency of the finite element model is verified. With the same initial buried depth, the embed-
ment loss of plate anchors is analyzed considering the influences of the distance between the shackle
and the soil boundary (d) and the strengths ratio of the overlying soil to the underlying soil (s,/s..).
By analyzing the soil flow mechanism around plate anchors, the reason for the increase of embedment
loss 1s identified. In addition, an empirical formula is established for the embedment loss of plate an-
chors. It concludes that for the double-layer clay of s,,/5,,<<1, the buried depth of the anchor increases

and then decreases as the value of d increases, and there exists a maximum value of AZ,,., which is
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74.2%~81.1% larger than the embedment loss of the anchor in the uniform soil, indicating a more

dangerous situation in the engineering practice. For the double-layer clay of s,/s,=>1, the buried

depth of the anchor decreases as the value of d increases. For d<<—0.5B and d=1B, the keying of

plate anchors is only affected by the overlying and underlying soil, respectively.

Keywords: double-layer clay; plate anchor; embedment loss; large deformation finite element; empir-

ical formula
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Fig.1 Keying process of the plate anchor
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Table 1 Parameters for anchors in the model

\ T
T L/m B/m t/m e/B (kN-Ilnf‘g) Bt 1%
7.Song & 4 4 0.2 0625 67.8 A
. 0.5
D.Wang%"" 8 302 67.0 I

1

®2 LTHERSH

Table 2 Parameters for soil in the model

s/ w/ H/ s/ W S/

T8 m m m kPa [ (kNem?®) Els,

ZSongZ® 272 14 25 18 049 9.2 500
D.Wang%'"" 258 4 16 0.7z 049 6.5 500
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Fig.7 Verification of the finite element model
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Fig.8 Verification of the finite element model
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Table 3 Parameters for the parametric study
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Table 4 Constant term in each strength ratio
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Table 5 Constant term of verification cases
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