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Design Method for Wind Load of RC Stacks in Incineration Plant
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Noriaki Okamoto, Yasuhiko lida
and Katsutoshi Yoshida

In recent years, the wall thickness of RC stack in incinera-
tion plants has reduced considerably, mainly because of the
adoption of high-strength concrete. As a result, across-wind
load became a dominant design factor of RC stack, instead
of seismic load. On the other hand, performance-based de-
sign was specified in the revised Building Standard Law of
Japan enforced in June 2000, which tends to allow for vari-
ous design methods inclusive of loading. In this context,
exact evaluation of resonant wind load has become more
and more important. This paper describes the result of wind
tunnel tests for stacks of typical shapes, clarifies dynamic
response characteristics of stack in across-wind direction,
and finally compares the derived wind load with seismic
load.
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Table 10 Typical properties of RC stacks

Configration | Height | Width | Ratio of aspect | 1st frequency | 1st generalized mass

H(m) D(m) HID fy(Hz) M(x 10%g)
60 5.0 12.0 1.00 195

D
80 5.4 14.8 0.63 293
60 5.0 12.0 0.84 157

D
80 5.4 14.8 0.53 231
60 8.0 7.5 1.14 219

D
80 8.6 9.3 0.70 337
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Fig.10 RC stacks in incineration plant O square, circle, triangle Height = 60mQO
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Fig.30 Wind forces and directions
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Table 20 Wind force coefficient of circle model
000 M H=30cmO

Height| Max. Rms. | Ave. | Peak factor
C, 30 1.37 0.16 0.65 4.5
40 1.34 0.21 0.70 3.04
C, 30 0.55 0.12 - 458
40 0.57 0.18 - 3.16
Cun 30 0.79 0.10 0.38 4.1
40 0.75 0.10 0.38 3.7
Cyi 30 0.35 0.08 - 4.38
40 0.34 0.08 - 4.25
Cuo 30 0.14 0.03 - 4.66
40 0.11 0.03 - 3.67
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Table 30 Test model properties

Damping ratio Se
Model | H |Wind | f; { [%] NS

[cm]| Dir. | [Hz] [05%|1% | 3% 05%| 1% | 3%

Square | 30 0° [ 29.75| 0.51 {1.02 | 3.08 | 0.99 | 18.2 | 36.4|109.3

40 0° | 17.75| 0.38 | 1.09 | 3.04 | 0.99 | 19.5 | 39.1|117.3

Circle | 30 0° |23.88| 0.52 {0.95| 2.96 | 0.98 | 19.8 | 39.7 | 119.0

40 0° | 21.50| 0.48 | 1.06 | 3.00 | 0.99 | 20.6 | 41.3|123.9

0° [ 29.75| 0.50 {1.04 | 3.21 | 1.01 | 19.9 | 39.9 |119.6

30 | 30° |27.38| 0.47 [0.97|3.04| 09 | 189 |37.8|113.3

Triangle 60° | 29.75| 0.47 [1.09 | 3.09 | 1.01 | 19.9 | 39.9 |119.6

0° | 16.75| 0.51 | 1.01| 2.87 | 0.98 | 20.3 | 40.7 | 122.1

40 | 30° | 16.75| 0.50 | 0.96 | 3.05 | 0.98 | 20.3 | 40.7 | 122.1

60° | 16.75| 0.49 [0.95| 2.80 | 0.98 | 20.3 | 40.7 | 122.1
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Table 40 C,and B for Across-wind force coefficient

Shape H C, B
Square 30cm 3.2 1.0
40cm 2.6 0.65
Triangle | 30cm 15 0.62
40cm 11 0.23
Circle 30cm 0.47 0.78
40cm 0.87 0.52
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