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This research project studied the turbulence effects on the aforementioned wind load characteristics on a 2D square cylinder through wind tunnel model tests. The range of controlled parameters were: turbulence intensity T.I.=3%-18%, length scale ratio L/sub x//D=0.9-4.4. Total of 27 flow conditions were studied in order to identify the individual effect of each turbulence characteristics on wind force coefficients and force spectra. Experimental results indicated that the mean drag coefficient. Cd, decreased with the increase of turbulence intensity. The fluctuating drag coefficient, Cd', increased with enhancement of turbulence intensity while insensitive to the variation of length scale ratio. The r.m.s lift coefficient, C/sub 1/', stayed invariant to the change of turbulence intensity but exhibited a significant trend of decrease with the increase of length scale ratio. Besides force coefficients, aerodynamic admittance functions and crosswind force spectra were obtaained . In this paper, both turbulence intensity and length scale were used as the basic parameter to derive the empirical model of alongwind admittance function and the crosswind force spectra. The present empirical models exhibited ability to predict wind force spectra to a satisfactory accuracy at various flow conditions.

