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Bending Performance Study of Bend Restrictor for Submarine Cables
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ABSTRACT: Submarine cables are exposed to various marine environments over extended periods, and repetitive
lateral loads from waves and ocean currents can lead to bending damage. To prevent failure due to excessive bending,
a Bend Restrictor is used on the exterior of the submarine cable, making it crucial to accurately assess its bending
behavior and performance. This study employs a numerical analytical method to examine the bending behavior and
structural performance of the Bend Restrictor. The structural performance of the Bend Restrictor was evaluated by
considering rotational loads related to the target bending moment (15.0 kN-m) and the maximum bending moment
(43.1 kN-m). Additionally, the study investigated whether the Minimum Bending Radius (MBR) was met at a bending
moment of 15 kKN-m. The results confirmed that the structural performance of the Bend Restrictor was adequately
secured in relation to the bending moment.
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Table 1. Analysis application material properties

Parameters Polyurethane 82D
Density [kg/m?] 1,180
Hardness [-] 82D
Tensile strength [MPa] 55
Young's modulus [MPa] 2,000
Poisson's ratio] 0.40

Circular - Geom- 264 1 To Geom 244 2

Frictional - Geom- 243 2 To Geom-244 2 k
Rems: 10 of 24 indicated
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I e - Grom-291 1 To Geern- 2901 2 =
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W Rt —
B Seniad: Bodes 1 vt - Geom- 291 1 T Geom- 290 2 e ‘
= Togat "“’I: 1 vl - Gioom- 291 1 To Georm-290 2 [ &
Contact Bodies Crodie - Geom-2#1 1 To Geom-2#1 2 S
[ Tieget Bodes = c:—u: 2 ag-m 2 '.: ﬁ:r-zu:‘ 1 ?
[ Contact Bodies I Crcuder - Goom-292 2 To Geom- 242 1 - >
[ Tienet Bodes [ Crcudss - Geom-292 2 To Geom- 202 1 3 =
[ Contact Bodies B Crcudas - Geom-22 2 To Geom- 202 1 :
1 gt Bodes e
o ~$‘-.~
(a) (b)
Fig. 4. Contact conditions: (a) friction condition, (b) bolted con-
nection
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Fig. 5. Loading conditions of the analysis model
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Fig. 6. Overall and horizontal displacement distributions



Bending Performance Study of Bend Restrictor for Submarine Cables 149
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Fig. 7. Bending moment under rotational loading
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Fig. 8. Von-Mises stress distribution
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Fig. 9. Max. Principal stress distribution
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Fig. 10. Von-Mises strain distribution
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Fig. 11. Maximum principal strain distribution
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Fig. 12. Detailed view of the Bend Restrictor
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Fig. 13. MBR under bending moment
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