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Abstract

Dynamic analysis of guyed tower is presented in this paper. The scope of the study is twofold,
The one is to determine an efficient analysis method to include the nonlinearity of the mooring
system and the nonlinear hydrodynamic wave forces, The other is to investigate the sensitivity
of two major design parameters, that is the stiffness of mooring system and the fixity - condi-
tion of the tower at mud line, Time history analysis method utilizing mode superposition is
mainly considered. However several other methods are also‘used for the purpose of comparison,
Analyses are carried out using the Lena Guyed Tower, which is the first structure of this

kind, as a standard structure,
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¥ 1. Structural Data(kips, ft)

Node Dy Dy
No.
BL [Mass| 7 | 14| 23| 14| 23
1 [—-100] 360 | I 60 98 12 16
2 0} 23| I, 60 98 12 16
3, 50f 243 L | 60 | 98 | 12 | 16
4 | 100 453 | I, | 46 |116 | 11 | 32
5 200 6781 L 46 | 116 11 32
6 300] 678 I, 46 | 116 11 32
7 400! 765 I, 46 76 11 15
8 600 | 853 I, 46 76 11 15
9 800! 853 | I 46 76 - 11 15
10 1000 Co=0.7, Cu=2.0
I==cross sectional moment
I,=38, 000
I,=30, 000
Dy=drag diameter
D;=inertia diameter
I 2. Environmental Conditions
| SEA STATE SEA SATE SEA SATE
! I 11 I
f WIND 25 mph 50 mph 90 mph
i *x = = £ = £t
TR
i 2.4 FI/SEC | 3.2 ¥T/SEC 4.4 FT-SEC
CURRENT 2.1 | & 2.8 ] w1308 7 &
VELOCITY 1.5 g1z S 3.0 8
1 PROFILE 1.5 o g E/ -
FROM N Es s
' SURFACE L 2 g j "2
| N

* hourly mean wind

** Hiwave height T;wave period
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DECK MOTION
(ft)

~a0 b
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EENDING MOMENT AT NODE 7

-80 i

65

8
TIME (sec)

104

2%l 3. Time histories for deck motion and bending moment at node 7 (H=72ft, T=13sec)

¥ 8 Maximum Responses from Different Analyses

SEA STATE 1 SEA STATE I | SEA STATE Il
REMARK

RA* RB** RA RB RA [ - RB
STATIC 8.6 6.2 6.7 | 258 ‘ >60 — | static
DYN1 5.6 14.0 12.9 | 32.6 36.7 69. 0 mode superposition
DYN2 5.7 14.3 1229 | 330 36.9 69.8 direct integration
DYN3 7.0 19.7 20.7 52.1 >60 - absolute wave velocity
NO P-4 4.6 12.5 i 10. 9 35.9 30. 4 77.7 no P-4 effect

*RA; deck displacement(ft)
*¥RB; bending moment(10*kips- ft)
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1) Guyed tower 9} 7+2. compliant structure
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21%] 4. Sensitivity study on stiffness of guying system (CW-=clumpweight in Ib/ft, H=wave

height, T=wave period)
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g 5. Sensitivity study on rotational stiffness of pile foundation (K,=rotational stiffness in

kips-ft/rad)
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