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Abstract

In general, the wind actions on a building are resulted from along-wind force,
across-wind force and torsional moment acting simultaneously. These components are
evaluated separately in the design procedure; however, this does not mean that each
component acts on the building independently. In addition, maximum values of wind action
components do not occur at the same time. Combination of these maximum effects can
lead to overestimate the loads and responses. In order to quantify the maximum load
effects in the design of wind effect on building, the rational combination method for wind
loads is examined in this study. The contents of the research consist of three main
components. In the first part, the combination method of wind load for tall building specified
in the design standards are evaluated and compared for the corresponding results. The
standards in the investigation are ASCE7-05 of US, AlJ-2004 of Japan and DPT 1311-50 of
Thailand. The building examples are rectangular tube structure and the resultant stresses
under wind action are compared. The results clearly indicate that ASCE7-05 provides
significant discrepancy from the others standards, and the DPT 1311-50 gives small
difference from AlJ-2004. In the second part, the correlation coefficients of wind actions are
derived from wind tunnel results obtained by high frequency force balance technique and
dynamic properties of the buildings. The results are in agreement with the values shown in
AlJ-2004. It is observed that the correlation between across wind load and torsion is mainly
dependent on the ratio of width to depth of the building and it increases if the natural
frequencies of these modes become close. The third part presents results of monitoring of
wind-induced responses of a slender tower with cylindrical shape. From the records, in
association with data of wind speed and direction, the response characteristics of the tower
were extracted and principally discussed for the correlation of occurrence of wind induced
response in three components. During strong wind, the responses of the tower can be
clearly identified for the correlation. The correlation between along-wind and across-wind
response as well as along-wind and torsional response are very small. On the other hand,

the correlation between across-wind and torsional response is remarkable.
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