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Abstract

As offshore activities move into deeper ocean, conventional fixed-base platforms drastically incre-
ase in size and cost. One of alternatives available is a guyed tower, in which environmental loads
are supported by guylines instead of structural members. The guying system of the guyed tower
is designed on one hand to be stiff enough to limit the structural displacement in normal opera-
tions, but on the other hand to be soft enough to permit large slow sways during the presence
of design-level storms. This compliancy provides an efficient means of withstanding harsh enviro-
nment so that the disproportionate increase in size of deep water platforms can be kept to a rati-
onal limit. Novel configurations contain always some degrees of potential risks mainly due to the
lack of experience. The most critical hazard inherent to a guyed tower may be the pullout of
anchor piles. Once it happens, the guyline fails to function and it may eventually lead to the total
collapse of the system. It is the aim of this paper to discuss and quantify the anchor-pullout risk
of a guyed tower. A stochastic analysis is made for evaluating the first-upcrossing probability of the
tension acting on anchor piles over the uplifi capacity. Nonlinearities involved in the mooring
stiffness and hydrodynamics are taken into account by using time-domain analysis. A simplified two
dimensional dynamic model is developed to exemplify the underlying concept. Real hurricane data
in the Gulf of Mexico spanning over 70 years are incorporated in a numerical example of which

result clearly indicates highly potential risk of anchor pullout.
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Fig. t Schematic illustrations of 2-D frame model of a fixed-base platform and a guyed tower
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Table 2 Speciﬁcations of the mooring system

T \ “unit weight 1

- \ lenﬁgiiiii (in water) | note
guyline 1 3, 400ft¢ 0. 049 klps/ft )EA ki}isz 335
clump weight | 120ft\ 3 051 klps/ft \

anchor plle ' 115ft\ 132 3 klps ‘F k:1pls: 500
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Table 3 Hurricane wave data (1900N1969)

Hl/gmax (ft)

Date

Sep. 27 1906 42

Sep. 29 1915 40

Aug. 16 1915 39

Aug. 18 1916 40

Aug. 6 1918 39

Aug. 13 1932 46

Sep. 5 1933 38

Aug. 30 1942 41

Jun. 27 1957 41

Sep. 10 1965 46

Aug. 17 1969 44
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