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Abstract

Objective: The purpose of this paper is to study the modal analysis and seismic response analysis
of concrete filled steel tubular lattice tower, which can provide reference for engineering applica-
tion design. Methods: The finite element software ABAQUS was used to establish the finite element
model of the tower and select the seismic wave, including the influence of the interaction between
steel pipe and core concrete, seismic response analysis, vulnerability analysis, etc. to explore the
influence of relevant parameters on seismic response. The finite element analysis of the model
tower is carried out through ABAQUS nonlinear finite element software to obtain the force distri-
bution law and node area of each member of the tower, so as to obtain the weakest position of the
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tower system section under the maximum load.
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Figure 1. Wind turbine model
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Figure 2. Limited drawing of tower grid steel lattice wind turbine
concrete filled steel tubular steel lattice
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Figure 3. Steel pipe and fan tower model
[ 3. SRHIEM R XALIE SRR

Table 1. Natural frequency steel pipe of formatted wind power tower

F 1 RABAUK DL BENEERERNE

B B (Hz) JAH#A(s)
1 1.13281 0.88276
2 1.14085 0.87654
3 3.2385 0.30878
4 4.9768 0.20093
5 4.9898 0.20041
6 5.6984 0.17549
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Figure 4. Acceleration curve of Kobe wave, Taft wave and artificial wave
4. Kobe 3\ Taft 1A T3 AR fhzk

DOI: 10.12677/hjce.2023.121008 64 TARTHE


https://doi.org/10.12677/hjce.2023.121008

WE, FEE

4.2. MENER SHT

ASCR I TR BT LA FRICE A, A2 A LIS e SRR A R S # R A AR AL Y [R)
X ANLEE SEEAT 3 bty 5 T O ML Wi MR R A, SR Ik 270309 0.1 g 0.2 g A10.3 go

4.3. MF1% Fa AL SE SR s B2 i

RIT R HENLES SEAE Taft 35, Kobe AT AR F T 55 TOUNSH B2 Wi B 73 55 G 14 5~7 Frs «

5 -
3, 3 B
g L
% 1
E1¢24'6 81012141618

3t

5 L X

i 18] /s
(@) Taft 7 0.1g

T BE m/s?

Figure 5. Acceleration response of wind turbine tower top excited by Taft wave
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Figure 6. Acceleration response of wind turbine tower top under Kobe wave excitation
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Figure 7. Acceleration response of wind turbine tower top under artificial wave excitation
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Table 2. Acceleration response of tower top of concrete filled steel tubular lattice wind turbine
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Figure 8. Height displacement of steel tube concrete lattice wind turbine tower
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Figure 9. Failure mode of concrete filled steel tubular lattice wind turbine tower
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Figure 10. Seismic response spectrum curve
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Figure 11. Split curve steel structure concrete wind turbine tower

B 11, Sy sREEHR B+ X B A LA

HIP 11 W1, IDA -G IOWIARER AT, BEAR BT TRALRS (G K, RERIDN, BB T% . 50%
3L B 23S S5 R AE 5 M R B A T G R e B2 )T 25 S REK T, 53 A 2 (R 8 42 W] DA R IDA
BOHRERE, 84% i #U 4R AAR 5 IDA 2R 84%IMHHE /N T el 26 1%, U AR #R AL T
UEHIZR R T7 s [FIRER), A 169%010 R IDA odfs bz i 2 %/, BOR B A AL T st 26 i £ 05

4.6.4. WESIRESH

XA R BE X K LIS 2RI IDA G RBEAT LR, S S7 S5 R B T IO 3 75 SR R

4.6.5. MBRERERRFAGET
&€ IM A1 DM Z [ i NFEEL 50 A, T IM AT DM (1936 2 R 5158 &

6

4._

-14
-10

In (Sa(T1,5%))

Figure 12. Regression curve of steel tube concrete lattice wind turbine tower
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