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SOME VIBRATIONAL PROBLEMS ON THE DESIGN
OF TALL STEEL STACKS

by Dr. Eng. Hatsuo ISHIZAKI and Sumio KAWAMURA

Synopsis

The steel stack vibrates always under the action of wind, but the complete information
on its dynamic behavior has not been yet obtained. This paper sets forth the wind forces
acting on the stack. In general, the external wind forces applied on the stack will depend
on the movement of the stack relative to the wind flow. From this point of view, we in-
vestigated the results of many experiments on actual gunnite-lined, all-welded steel stacks
and models, which had been made by many researchers, and we made a few experiments.
After that, we obtained the conclusion that the vibrational movement plays an important
role for the wind forces. Some notes on the design of stacks are shown at the end of this
paper.
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Table 1 Measured amplitudes at the top of the stacks

. Diameter Maximum . .
Stack HZ}E)“ of the top py/p | measared Wl&i§§:§éges= 5/H | 28/D
I Cm (em) | o o
Pittsburgh 95 2.6 36.5 760 | 7.6 0.01 058
Wigk ok h 28| 76 35 21.0 450 | 13~18 0.006 0.26
TRk 1 90 4.368 20.6 25.0 22~25 0.003 0.16
Moss Landing 68 34 20 40.5 21.9 0.006 0.24
Contra Costa 61 33 18.6 7.6 134 0.001 0.046
Nk I11 18 76 425 17.8 17.1 32~34 0.002 0.08
Gold st. Station 43 3.35 13.2 0.64 235 0.0002 0.004
Table 2 Strouhal-number
Measured ' Critical ‘ !
Stack frequency velocities S R
o (sec™1) (m/s)
Pittsburgh 0.55 7.6 0.19 1.3x10°
fi g% ok 712 1 1.00 18 0.19 6.0 x10°
Tk J1 188 0.68 25 0.12 3.5x107
Moss Landing 1.20 21.9 0.19 5.5X10°
Contra Costa 0.71 134 0.18 2.9x%10°
Model 13.8 18 0.16 2.9x10°
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Table 3
Strouhal Critical Height ‘ Diameter Natural Amplitudes
Stacks number |wind velocities H at the top; frequencies | of the top m

Ve, (m/sec) | (m) | D(m) | Ny (sec™!) a(m)

Pittsburgh 0.30 76 95 26 0.55 0.76 2.0
Wk 2H 0.30 15 76 35 0.98 0.45 2.2
Moss Landing 0.30 219 68 3.4 1.22 0.41 2.4
Contra Costa 0.30 134 61 3.3 0.71 0.07 30

Model l 0.19 ‘ 18 05 ‘ 0.2 ‘ 138 0.01 46
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