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Failure of HMPE :
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board LNG carrier -
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HMPE Users Group Report 2007 - 2011

- Mooring rope failures:
- Average mooring hours — 1011
« Minimum hours — 62
- Maximum hours - 1940

- Failure loads:
+ 50% - 20 tonnes-force or less (<16% rope MBL)
- 13% - ~80 tonnes-force

- Construction:
- 99% - long lay jacketed

MARINE ACCIDENT INVESTIGATION BRANCII



Failed rope
inspection
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SEM Examination

- Failure due to axial
compression fatigue

- HMPE is widely accepted in
the industry as not being
sensitive to axial
compression fatigue ...
something has occurred
either in the application,
material, rope design or
use of mooring tail ..
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Zarga rope analysis report

. Yarns restrained under tension

- Bending under tension

y.

- Radial compression of tight jackets

-»

- Calculated full rope break strength (0.998)
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Figure 37: New rope minor kinks In ouler yarns
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Figure 39: Severe kinks in inner rope yarns

New rope
manufactured and
tested
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Unrestrained flsed
yarn

Mode 3
L=2.558L

ol

CL=3.216L
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D/d ratios and cyclic mooring line loads
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New rope dissection and modelling conclusions

- Small D/d ratios

- Compressive strain

- Rope jacket

- High cyclic loads
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New Rope Full Load Break Tests
Vs
Realisation Factors

- Specified MBL: 137T
- Realisation factor 0.998

New rope full load break tests
- Sample 1 break test: 101.46T
- Sample 2 break test: 105.64T
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Final Report Conclusions

- The entire mooring deck was a snap-back zone

- The rope safety factors were not taken in to account when
the mooring lines were originally specified

- The mooring line failed due to tensile overload at less that
25% of its specified minimum breaking load

- The ropes did not have the
load

- The ropes were incompatib
- The rope’s jacketed design

required minimum breaking

e with the vessel’s deck fittings

orevented adequate

assessment of the load-bearing core
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