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Abstract

Wind loads and wind responses of high-rise building are analyzed in detail, based on the wind
tunnel test data of Tower-A. And then the design wind loads for curtain wall, structure subject, and
wind induced acceleration response have been obtained. The results show that: 1) Significant in-
terference effects by around buildings were found; 2) The maximum design wind loads for struc-
ture subject occurred on oblique wind direction, such as 195° and 240°. The results are expected
to be very useful for the wind load design of the Tower.
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Figure 1. Profiles of mean wind speed and turbulence
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Figure 2. Models in wind tunnel
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Figure 3. Schematic diagram of wind directions
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Figure 5. Maximum negative design wind pressures for building envelope (Unit: kPa)
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Table 1. Base ESWLs for return period of 50y (damping ratio: 5%)
7 1. 50 FEIMHAERFHFH NI XEE(ERLL : 5%)

AT VX(N) Vy(N) Mx(N-m) My(N-m)
0 —6.50E+06 1.08E+07 1.08E+09 —7.71E+08
15° —5.42E+06 1.19E+07 1.09E+09 —6.90E+08
30° ~7.17E+06 1.29E+07 1.14E+09 -9.12E+08
45° —8.71E+06 1.25E+07 1.06E+09 —1.07E+09
60° —1.22E+07 1.37E+07 1.03E+09 —1.45E+09
75° —9.79E+06 1.08E+07 9.50E+08 -1.18E+09
90° —8.22E+06 —4.15E+06 —4.31E+08 —9.70E+08

105° —8.36E+06 —9.38E+06 —7.74E+08 —9.95E+08
120° —9.54E+06 —1.08E+07 —8.78E+08 ~-1.11E+09
135° —8.75E+06 —1.15E+07 —9.69E+08 —1.01E+09
150° —8.19E+06 —1.27E+07 —1.06E+09 —9.89E+08
165° —5.92E+06 —1.27E+07 —1.04E+09 —7.95E+08
180° 1.12E+07 -1.16E+07 —1.10E+09 1.20E+09
195° 1.50E+07 —1.40E+07 —1.46E+09 1.59E+09
210° 1.35E+07 —1.40E+07 —1.47E+09 1.42E+09
225° 1.19E+07 —-1.11E+07 —1.18E+09 1.29E+09
240° 1.41E+07 —8.23E+06 —1.05E+09 1.64E+09
255° 1.27E+07 —5.78E+06 —7.70E+08 1.55E+09
270° 8.50E+06 3.80E+06 3.58E+08 1.10E+09
285° 6.62E+06 4.59E+06 5.74E+08 8.69E+08
300° 6.71E+06 6.00E+06 7.14E+08 8.41E+08
315° 7.13E+06 7.51E+06 9.21E+08 9.00E+08
330° 8.86E+06 9.27E+06 1.03E+09 1.09E+09
345° 7.48E+06 1.10E+07 1.08E+09 9.21E+08
G/ IR(ER ) 1.54E+07 1.49E+07 1.61E+09 1.77E+09
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Table 2. Limited value of acceleration response for structure top
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Table 3. Top acceleration responses for return period of 10y (damping ratio: 2%)
= 3. 10 FEWHAAEMTIRR R E M FRREL : 2%)

ENER;| ax (m/s?) ay (m/s?)
0° 0.111 0.050
15° 0.083 0.039
30° 0.084 0.045
45° 0.062 0.046
60° 0.063 0.051
75° 0.052 0.075
90° 0.044 0.068

105° 0.047 0.062
120° 0.052 0.055
135° 0.062 0.046
150° 0.071 0.047
165° 0.082 0.043
180° 0.092 0.040
195° 0.104 0.074
210° 0.068 0.083
225° 0.055 0.067
240° 0.055 0.067
255° 0.060 0.066
270° 0.066 0.051
285° 0.072 0.066
300° 0.077 0.082
315° 0.080 0.075
330° 0.122 0.055
345° 0.126 0.053
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