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Influence of Clay Layering Properties on the Embedment Loss of
Suction Embedded Plate Anchors
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(College of Water Conservancy Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In marine engineering, seabed soils often exhibit layering phenomena. The distribution of
homogeneous soil and normally consolidated soils in seabed soils is referred to as soil layering proper-
ties. Based on the Coupled Eulerian-Lagrangian (CEL) method, a large deformation finite element
model was established to analyze the rotational adjustment process of the suction embedded plate an-
chors (SEPLA) under different soil layering properties. The validity of the model was verified through
comparison with centrifuge tests and numerical simulations. The embedment loss of plate anchors un-
der different clay layering properties was investigated by using double-layered clay as an example. The
index s, ../$.2.0 was defined to measure the clay layering properties, and the influence of the distance d

from the mooring point to the soil layer interface on embedment loss of plate anchors was examined un-
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der different s,, ,../s.,.0 values. The results showed that in double-layered clay with s, .../s..0>>1, as d
increased, the embedment loss of the plate anchors gradually decreased. When d<<—0.5B and d=
1B, the embedment loss was only affected by the strength of the upper and lower soil layers, respec-
tively. In double-layered clay with s, .../s..0< 1, as d increased, the embedment loss of the plate an-
chors initially increased and then decreased, reaching a maximum value AZ,, at d=1B, which was
32% to 123% larger than the embedment loss in the single-layered soil. Additionally, in the double-
layered clay with s, ../s..0< 1, the embedment loss of the plate anchors was related to the average
strength of the upper soil s, ... and the soil strength at the anchor embedment depth s,.. Due to the exis-
tence of a maximum embedment loss value AZ,,,, which poses a significant risk in engineering, the ef-
fects of the strength ratio s, ../s.., the soil strength at the anchor embedment depth s,., and the initial
embedment depth H of plate anchors on AZ,,,, were investigated.

Keywords: clay layered property; suction embedded plate anchors; embedment loss; finite element

analysis
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Fig.1 Rational adjustment process of the suction embedded

plate anchors
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Table 1 Soil and plate anchor parameters

T Lim B/m um s Sim Wim Hm Y TR T
(kNem *) kPa |14 (kNem *)
7. H. Song = 4 4 0.2 0.625 67.8 28.2 16 24 18 0.49 9.2 500
0.25
L. Yu%ho 4 4 0.2 0.5 67.0 20 4 24 0.7z 0.49 6.5 500
1
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Fig.2 Finite element model for plate anchor rotation

calculation
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Fig.3 Examination of model parameters
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Fig.4 Verification of the finite element model”
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Table 2 Effect of different values of d on the embedment

loss of plate anchors
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Table 3 Influence of soil parameters on the embedment

®3 LTHESBIRHEIERRKNHZMNE

loss of plate anchors

T Suro/ b/ Sus.o/ ky/ Sutave!  Sue
d/B

o kPa (kPa'm™') kPa (kPasm ') kPa kPa
—1 5 0 36 2 5 5
—0.5 5 0 32 2 5 5

0 5 0 28 2 5 28

1 0.5 5 0 24 2 5 28
1 5 0 20 2 5 28

1.5 5 0 16 2 5 28

2 5 0 12 2 5 28

—1 1 0.5 36 2 5 7
—0.5 0.8 0.6 32 2 5 8

0 0.2 0.8 28 2 5 28

I 0.5 0 1 24 2 5 28
1 0.2 1.2 20 2 5 28

1.5 .5 1.5 16 2 5 28

2 1 2 12 2 5 28

—1 10 0 36 2 10 10
—0.5 10 0 32 2 10 10

0 10 0 28 2 10 28

Il 0.5 10 0 24 2 10 28
1 10 0 20 2 10 28

1.5 10 0 16 2 10 28

2 10 0 12 2 10 28

—1 2 1 36 2 10 14
—0.5 3 1 32 2 10 15

0 4 1 28 2 10 28
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1 2 2 20 2 10 28

1.5 4 2 16 2 10 28
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2 5 0 40 0 5 40
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Table 4 Effect of sue on AZ,,,, at different s, ,,./s,.

T s/ Suol b/ S0/ ky/
A kPa St/ S kPa (kPasm ') kPa (kPam ')
0.11 3 0 20 2
0.18 5 0 20 2
1 28 0.25 7 0 20 2
0.36 10 0 20 2
0.5 14 0 20 2
0.11 6 0 40 4
0.18 10 0 40 4
II 56 0.25 14 0 40 4
0.36 20 0 40 4
0.5 28 0 40 4
0.11 9 0 84 0
0.18 15 0 84 0
I| 84 0.25 21 0 84 0
0.36 30 0 84 0
0.5 42 0 84 0

532

RS AT Ssuads. FHXAZ,, B Z 0T
Table 5 Effect of H on AZ,,, at differents,,,../s,.

T Swo/ k/ Suso/ b,/
H/m s, ../

i ' kPa (kPasm ') kPa (kPasm ')
0.11 3 0 20 2
0.18 5 0 20 2

1 12 0.25 7 0 20 2
0.36 10 0 20 2
0.5 14 0 20 2
0.11 3 0 20 2
0.18 5 0 20 2

Il 16 0.25 7 0 20 2
0.36 10 0 20 2
0.5 14 0 20 2
0.11 3 0 20 2
0.18 5 0 20 2

Il 20 0.25 7 0 20 2
0.36 10 0 20 2
0.5 14 0 20 2
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