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ABSTRACT : This study was carried out to analyze the effect of wind load on the stability of a 50ton container crane using wind
tunnel test and provide 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, 1/133 and 1/15. And this experiment was implemented in an Eiffel type atmospheric boundary-layer wind tunnel with
11.52n¢ cross-section area. Each directional drag and overturning moment coefficients were investigated and uplift forces at each
supporting point due to the wind load were analyzed.
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Fig. 1 Mean wind velocity and turbulence intensity according
to height
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Fig. 3 Boundary layer wind tunnel
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Fig. 4 The container crane model for wind tunnel test

i AYe AH-E EAFAE it 2o
6-component load cell : LMC-6524-10S(NEW)
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+ Dynamic strain amplifier : DSA-100(NEW)
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Fig. 5§ Flow chart of the wind tunnel test of a container crane
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D=31.7m

Fig. 7 Representational length of a container crane
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Fig. 8 Mean drag coefficient according to an incidence angle of
wind load

Table 1 Wind load coefficients according to each case

Case - 90° 180° Max

Cex | 05951 | -0.0093 | 05630 | -0.6363

Case 1 Cey | 00272 | 05038 | -00212 | 05720
Cwx | 00154 | -02379 | 00001 | -0.2842
Cwy | 05433 | 00159 05241 | -058%6
Cex | -05673 | 0.0015 05430 | -0.6243

Case 2 Cey | 00162 | 05341 | -0.0084 | 05930
Cmx | 00017 | 02469 | 00071 | -0.2847
Cwy | 05628 | 00291 05172 | -06161
Crx | -05799 | -0.0085 | 05447 | -06298
Cry 0.0019 05091 | 00626 | 0548

Case 3
Cux | 00001 | -02377 | -0.0145 | -0.2737
Cw | 05623 | 00167 0.6508 0.6508
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Fig. 9 Mean overturning moment coefficient according to an
incidence angle of wind load
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to an incidence angle of wind load
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Fig. 11 Uplift forces of #3 and #4 supporting points according
to an incidence angle of wind load
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Table 2 Compressive forces of each sﬁpporting point caused by
the weight of a container crane

Supporting Point #1 #2 #3 #4
286.7tonf | 287 Otonf | 152.8tonf | 158.0tonf
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Fig. 13 Uplift forces considered the weight of a container crane
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