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Abstract: In order to study the violent dynamic response of offshore wind turbine structures under the combined action of environ—
mental loads ( wind wave ice and flow) in the complex marine environment the offshore wind turbine structure based on tripod

is taken as the research object in this paper and the ANSYS finite element software is used to establish its overall model. First of
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all static strength checking is carried out when tripod base is exposed to the wind wave and current loads or wind ice and cur—
rent loads. Then dynamic analysis is carried out in order to make clear the dynamic response characteristics of the tripod struc—
ture. The results show that the first and second order natural vibration frequency of the tripod foundation structure is 0. 285Hz  so
the whole structure can be guaranteed not to resonate with the rotation of the wind turbine within the allowable frequency range of
the selected wind turbine. Wind load dominates the steady state fluctuation of the structure response under the combined action of
wind wave and flow load and that ice load dominates the steady state vibration of the structure under the combined action of
wind ice and flow load. The displacement and acceleration responses on the top of the tower barrel are much larger than those on
the top of the tripod base. The dynamic response of the structure under the combined action of environmental loads is the result of
the superposition of the dynamic response under the single action of environmental loads.
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Fig.1 Simplified schematic diagram of overall structure
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Fig. 2 Integral structure finite element model
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Table 1 Main parameters of fluctuating wind
speed simulation
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Fig.3 Time history curve of instantaneous wind load
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Fig. 4 The time-history curve of steady-state ice force

0.6~0.9.  4(h)

2.3
ANSYS WATER TABLE
KWAVE Stokes o
PIPES59 WA-

TER TABLE . . .

. WATER TABLE
3
3.1

( Y(IEC 61400—3) '°

1

210

120°
0° 5 o

5
Fig. 5 The direction of the most unfavorable combined

action of loads

Table 2 The load conditions of wind wave current and

ice are adopted in this paper
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Fig. 6 Diagram of static analysis results under combined action of wind ice and flow loads

Fig. 7 Diagram of static analysis results under combined action of wind
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Table 3 Natural frequencies and vibration modes of the first six modal of offshore wind turbine structure based on tripod

1 2 3 4 5 6

/Hz 0. 285 0. 285 1. 167 1. 167 2. 059 2.521

0.115 0.202 Hz 0.345 0.606
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Fig.8 The time history curves of displacement and acceleration at the top of the tower
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Fig. 10 The time history curves of displacement and acceleration at the top of the tower
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Fig. 11 The time history curves of displacement and acceleration at the top of tripod foundation
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