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Reliability Analysis of Offshore Guyed Tower against Anchor Pile Failures
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Abstract

For the reliability analysis of offshore guyed towers for large storm events, failure of an anchor pile
of the guyline system is investigated. Two failure modes of the anchor pile due to the extreme and
the cyclic wave loadings are considered. The probability of failure due to the extreme anchor load is
evaluated based on the first excursion probability analysis. Degradation of the pile capacity due to cyclic
loadings 1s evaluated by using empirical fatigue curves for a driven pile in clay. The numerical results
indicate that the failure probability due to the cyclic loadings can be as largs as the risk due to extreme
loading, particularly for the cases with the low design safety level of the pile strength and the large
uncertainty of the pile resistance.
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Fig. 1 Structural Configuration of an Offshore Guyed Tower
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Fig. 2 Nonlinear Restoring Force of the Guyline System
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Table 2 Probabilities of Anchor Pile Failure for Cyclic Loading due to Severe Storms
MEAN P({ P?(Z))
SAFETY -
FACTOR Pr D, pr=1 Pr=15 pr=2 pr=1 pr=15 /"1‘=2‘
0.2 7.60E—3 2.70E—8 3.88E—-5 6.60E—4 9.17E—9 1.32E—5 2.24E—4
20 0.3 3.76E—2 2.14E—4 6.62E—3 2.56E—2 7.29E—5 2.25E—3 8.66E—3
) 0.4 9.44E—-2 7.92E-3 5.19E— 1.11IE—1 2.69E—3 1.75E—2 3.70E—2 )
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