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Mechanical Performance Study of Flexible Protection Tube for
Submarine Cables

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

ABSTRACT: Demand for submarine cable is increasing due to advances in submarine power transmission technology
and submarine cable manufacturing technology. Submarine cable use various types of protective equipment to prevent
problems such as high maintenance costs in the event of cable damage and power outages during maintenance
periods. Among them, flexible protection tube is a representative protective equipment to protect cables and respond
to external forces such as waves and current. The flexible protection tube is made of polyurethane 85A hyperelastic
material, so the calculation of mechanical behavior is carried out using mechanical properties based on experimental
results. In this study, a study was conducted to determine the bending performance and tensile performance of flexible
protection tube through analytical methods. The physical properties obtained through the multiaxial tensile test of
polyurethane 85A were used for the analysis. Bending and tensile performance were determined for the maximum
bending moment standard of 15 kN-m and the tensile load standard of 50 kN. As a result, it was confirmed that
when the maximum bending moment of 15 kN-m of the flexible protection tube occurred, the bending performance
of the MBR was secured at 13 m and when a tensile load of 50 kN, it was applied the maximum vertical displacement
was 968 mm, confirming that the tensile performance was secured.
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Fig. 1. Modeling of flexible protection tube and flange: (a) side
view, (b) floor plan

Fig. 2. Modeling mesh: (a) side view (b): floor plan
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Fig. 3. Modeling of flexible protection tube and flange: (a) side
view (b): floor plan
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Fig. 4. Modeling mesh: (a) side view (b): floor plan
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Table 1. Flexible protection tube material properties (PU 85A)

Parameters Polyurethane 85A
Density [kg/m’] 1,120
Hardness [-] 85A
Tensile strength [MPa] 17.2
Elongation at break [%] 664
Tearing Strength [MPa] 90
thermal conductivity [W/m-K] 0.178
specific heat [J/kg-K] 1.607
thermal expansion coefficient [wm/(m-°C) 110
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Fig. 5. Elongation 35% stress-strain curve
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Fig. 6. Modified stress-strain curve (Red: origin shifted curve,
Green: fitting curve)
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