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Wind—-induced vibration control for power transmission tower
based on SMA damper
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Abstract To reduce wind-induced vibration of power transmission tower, several wind—induced vibration reduction schemes with
different SAM damper layouts are designed and compared. Firstly, the finite element models of dump—type transmission tower and
SMA damper are built with ANSYS software, the wind load is simulated with Matlab software, and the time history samples of random
fluctuating wind load are obtained using the linear auto—regressive filter law. Then, six layouts are proposed based on the working
principle of damper and the structure of the tower. Finally, wind-induced vibration transient response simulation is performed for
each different scheme. The responses of SMA dampers on the displacement and the acceleration of the controlled nodes are compared
with each other. The results indicate that the SMA damper can suppress wind—induced vibration, and that different layouts have
different control effects. Installing dampers at the tower head can reduce the top node displacement by more than 28% while
installing dampers on the tower can reduce the top node acceleration by more than 66% . Through comparison and analysis, the
optimal scheme is obtained.
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Fig. 1 Stress—strain curve of SMA wire
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Fig. 8 Installation schemes for SMA damper



—t

Rl 54k 2015,33(7) www.kjdb.org &

4.2 ML B FS 0 s A e X L AN 1 9 (&1 10 s

o} A L B it i XL ) # Sk 90° (1) 2k 1) XUy 2, I8 a5 78 A& 9 8 10 7 LIS H, SMA BH @ %% %o i i 25 25 T4 7%
SV DN TR T o on = e o )1 < W £ D e O E 6 TRV 3R o) 255 SR B Sk, 58 2 K TN, % 4 o) 5 SR e A
I SRR AT . EBOB T s M J7 58 4 X5 TN SR 45 SO B b o TR R R 6 IUCR
421 HEEERIERTHRES T e,

XoF iy P B it I B0 XUfer 28K, AT 3 7 IR AT, B TR A

Piva ;A

0 100 200 300 400 500

(a) 6FHFTERTLL (b) 0,2,5 FEILL

B9 B xAEAEEEN L (REIERAE)
Fig. 9 x—displacement comparison of the node on tower top
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