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A Comparison of the Wind Resistance Characteristic of a Container
Crane According to the Increase fo the Lifting Capacity

Seong-Wook Lee, Hyung-Hoon Kim, Dong-Seop Han,
Geun-Jo Han, Tae-Hyung Kim

Key Words: Container Crane(Z1 o]y = #<1), Wind Tunnel Test(Z &2 3),
Wind Load(%3}<%), Wind Load Coefficient( = A7)

Abstract

This study was carried out to analyze the effect of wind load on the structural stability of a
container crane according to the increase of the lifting capacity using wind tunnel test and provided a
container crane designer with data which can be used in a wind resistance design of a container crane
assuming that a wind load at 75m/s wind velocity is applied on a container crane. Data acquisition
conditions for this experiment were established in accordance with the similarity. The scale of a
container crane dimension, wind velocity and time were chosen as 1/200, 1/13.3 and 1/15. And this
experiment was implemented in an Eiffel type atmospheric boundary-layer wind tunnel with 11.52m?
cross-section area. Each directional drag and overturning moment coefficients were investigated.
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Fig. 2 Wind velocity spectrum at 32cm height in
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Fig. 1 Mean wind velocity and turbulence intensity
according to height
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Fig. 4 The container crane model for wind tunnel
test
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- 6-component load cell : LMC-6524-10S(NEW)

- Hot wire anemometer : Model 1008(KANOMAX)

- Digital micro manometer : DP-20A(Okano)

- Dynamic strain amplifier : DSA-100(NEW)

- Low pass filter : 9B02(NEC)

- Digital barometer : BN60705(S.1.)

- ADC : AT-MIO-16XE-50(N.1.)
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Fig. 5 Flow chart of the wind tunnel test of a
container crane
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Fig. 6 Definition of an incidence angle of wind
load
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- Model scale : 1/200
- Wind velocity scale : 1/13.3
- Design wind velocity : 75m/s (at 64m height)
- Wind tunnel test velocity : 5.6m/s (at 32cm height)
- Time scale : 1/15
- Actual time : 600sec
- Wind tunnel test time : 40sec
- Scaling frequency : 120Hz
- Number of measurement : 10times
- Total number of data : 120Hz x 40sec x 10times
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Fig. 7 Representational length of a container crane
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Fig. 8 X-directional drag coefficient according to
an incidence angle of wind load
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Fig. 9 Y-directional drag coefficient according to
an incidence angle of wind load
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Fig. 10 X-directional overturning moment coeffi-
cient according to an incidence angle of
wind load
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Fig. 11 Y-directional overturning moment coeffi-
cient according to an incidence angle of
wind load
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Table 1 Wind load coefficients according to the
lifting capacity

Crane 0° 90° 180° Max.
Cre | -0.5951 | -0.0093 | 0.5630 | -0.6363
B Cry | -0.0272 | 05038 | -0.0212 | 0.5720
250ton -
Cax | 00154 | -0.2379 | 0.0001 | -0.2842

Cmy | —05433 | 0.0139 | 05241 | -0.5886
Crc | -0.7043 | 0.1380 | 0.6545
Cry | -0.0253 | 0.7390 | -0.0424 | 0.7687
Cax | 0.0147 | -0.3926 | 0.0168
Cwmy | -0.6977 | 0.1509 | 0.6860
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