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Abstract

Methods of nonlinear stochastic analysis of guyed towers are studied in this paper. Two different
kinds of nonlinearities are considered. They are the nonlinear restoring force from the guying system
and the nonlinear hydrodynamic force. Analyses are carried out mainly in the frequency domain using
linearization techniques. Two methods for the linearization of the nonlinear stiffness are presented,
in which the effects of the steady offset and the oscillating component of the structural motion can
be adequately analyzed. Those two methods are the equivalent linearization method and the average
stiffness method. The linearization of the nonlinear drag force is also carried out considering the
effect of steady current as well as oscillatory wave motions. Example analyses are performed for
guyed tower in 300 m water. Transfer functions and the expected maximum values of the deck disp-
lacement and the bending moment near the middle of the tower are calculated. Numerical results show
that both of the frequency domain methods presented in this paper predict the responses of the
structure very reasonably compared with those by the time integration method utilizing the random
simulations of wave particle motions.
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Table 1 structural propeities (tons, m)

No. El Mass 1 A v
1 30 535 328 — —_
2 0 350 328 734 445
3 ~15 362 328 1468 890
4 -30 674 259 2239 1991
5 -60 1009 259 3010 5093
6 - 90 1009 259 3010 5093
7 -~120 1138 259 3772 4086
8 ~180 1269 259 4534 3077
9 - 240 1269 259 4534 3077

10 ~300

I=moment of inertia of a section
A=nprojected area
WV =displaced volume
Ci=1.4, C,=2,0
El=elevation
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Table 2a Natural periods vs wave condions

Wave First period Second period
conditions(m) (sec) (sec)
H,=3 25.9 3.08
H,=6 27.4 3.08
H,=12 29.9 3.08

Note: Current condition [I is used

Table 2b Natural periods vs current conditions

Current First period Second period
conditions (sec) (sec)
1 25.9 3.08
I 29.9 3.08
X 37.2 3.08
Note: H,=12m
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