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Mechanical Performance Study of Piggy Back Clamp for
Submarine Cables

Yun Jae Kim*, Kyeong Soo Ahn**, Jin-wook Choe***, Jinseok Lim***, Sung Woong Choi*"

ABSTRACT: Due to the continuously increasing global demand for electricity, the demand for high-voltage submarine
cables is also increasing. One of the issues that need to be addressed for submarine cables is the high production cost
and expensive laying costs. Submarine cables exposed to the marine environment encounter external forces such as
wave and current, leading to issues such as cable damage due to external factors or high maintenance costs in the
event of an accident. Therefore, we are preparing for the uncertainty of the submarine environment through many
protective materials and protective equipment. In this study, we examined the bending performance of piggyback
clamps (PBC) and strap, which are representative protective equipment, in response to the submarine environment
through analytical methods. To examine the structural performance of PBC, the bending performance were assessed
under the maximum bending moment criterion of 15 kN-m for the flexible protection tube. As a result, it was
confirmed that the structural performance regarding the bending moment of both PBC and straps was ensured.
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Fig. 1. PBC model
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Fig. 2. Structural analysis flow chart
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Fig. 3. Modeling of jackets, PBC and strap: (a) side view, (b) front
view, (c) floor plan
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Fig. 4. Modeling mesh: (a) side view, (b) front view, (c) floor plan
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Fig. 5. Modeling of flexible protection tube, PBC and strap: (a)
side view, (b) front view, (c) floor plan
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Fig. 6. Modeling mesh: (a) side view, (b) front view, (c) floor plan
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Table 1. Analysis application material properties

Polyurethane Nylon
Parameters y: D )1, N
Density [kg/m?] 1,180 1,220
Hardness [-] 82D 82
Tensile strength [MPa] 54 51
Elongation at break [%] 6 9
Young's modulus [MPa] 2,450 3,200
Tearing strength [MPa] 83 -
Thermal conductivity [W/m- K] 0.242 -
Specific heat [J/kg-K] 1.44 -
Thermal expansion coefficient 496 i
[um/(m-°C)]
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Fig. 7. Analysis model stage 1 loading conditions
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Dx, Dy, Dz=0

Fig. 8. Boundary conditions
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Fig. 9. Analysis model stage 2 loading conditions

Fig. 10. Boundary conditions
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Fig. 11. Horizontal and vertical displacement distribution
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Fig. 12. Max. Principal Stress distribution that occurs in PBC
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Fig. 13. Max. Principal Strain distribution that occurs in PBC
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Fig. 14. Maximum bending moment according to rotation angle
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(b) (<)
Fig. 17. Max. Principal Strain distribution that occurs in PBC
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Fig. 18. Maximum bending moment according to rotation angle
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