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Research Questions

* How can we reduce the sinking of submarine power cables?

* Strength and compressibility of clay
seabed
* Time-dependent (creep) behaviour of

seabed
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Methodology

1. Effect of different berm geometry and thermal backfill on the cable’s
settlement and safety factor.

2. Correction of modified compression index (A*) during each analysis
step.

3. Using experimental data from triaxial and oedometer tests in our
analysis.
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Experimental Data

* Oedometric test results (Depth 1.76-1.78 m)
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Experimental Data

e Triaxial test results

Triaxial tests are conducted based on in-situ stress conditions. After consolidation,

shearing occurred with a strain rate of 0.6% per hour until a failure occurred or the
strain reached 15%.
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Experimental Data

e Triaxial test results

The experimental data are valid until the depth of 3.21 meters, but since we have

two clay layers with depths of 4 meters and 8 meters, hence, a linear correlation 1s
done to estimate the values on those depths.
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Geometry of the Models
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Geometry of the Models
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Correction of A*

We start with the most critical value which 1s the structured part.
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Correction of A*

Then, after analysis, we monitor the &, — d'},,, plot and chose the final
value of strain.

-8 -
10}

2 f

[kPa]

14} :
[ New target strain

16| £, =0.15

.

-0.16 -0.14 -012 0.1 -0.08 -0.06 -0.04 -0.02 0
e, [%]

=

B -
b

18|

20 f

22

- Funded by the
WS European Union
X kX NextGeneratj?nEU



Correction of A*

After that, we go to oedometer curve, and obtain the new value for A*

e [%]

Ln o' [kPa]

- Funded by the
WS European Union
X kX NextGeneratjgnEU



Safety Analysis Results
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Safety Analysis Results
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Settlement (m)

Consolidation Analysis Results

Settlement Results

Time (Year) BBG-SB(cm) BBG-LB (cm)
1 28.47 27.24
2 34.74 33.31
5 39.83 38.49
10 46.92 45.54
20 54.38 52.99
50 62.28 60.82
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Settlement (m)

Consolidation Analysis Results
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Settlement Results

Time (Year) BBG-SB(cm) BBG-LB (cm)
1 24.14 19.2
2 25.15 20.18
5 27.9 23.09
10 30.30 277.36
20 36.79 31.75
50 38.8 33.6
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Settlement (m)

Consolidation Analysis Results
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ty Analysis to Permeability
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ty Analysis to Permeability
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[.esson Learned

* Increasing the width of the backfill can reduce the final settlement even though the
changes are 1nsignificant.

* Pre-consolidation of thermal backfill before putting the cable and berm, can
significantly reduce the settlement of the cable which 1s more favorable from a
design perspective.

* Thermal backfill, in this case, not only can dissipate the thermal energy but also
can protect the cable from damage against anchors and fishing gears.

* For the 20-year time frame, sensitivity analysis to permeability shows a 3-4 cm
changes in the final settlement.
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Supplements

Sensitivity analysis for BBGCB-SB for three different values of permeability

Settlement (cm)  Settlement (¢cm)  Settlement (cm)
Time (Year) for permeability for permeability for permeability
k=108%m/s k=107 m/s k=101 m/s

1 32.44 24.14 18.21
2 33.97 25.15 19.16
5 35.14 27.9 22.66
10 36.49 32.30 27.10
20 37.78 36.79 32.58
50 39.49 38.8 37.73
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Supplements

Sensitivity analysis for BBGCB-LB for three different values of permeability

Settlement (cm)  Settlement (cm)  Settlement (cm)
Time (Year) for permeability for permeability for permeability
k=108%m/s k=107 m/s k=10"19 m/s

1 27.7 19.12 14.83
2 28.8 20.18 16.01
5 30.74 23.09 19.44
10 33.25 27.36 22.69
20 35.38 31.75 27.20
50 38.61 33.6 31.55
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