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EFFECTS ON MASS-DAMPING PARAMETER ON THE
WIND RESPONSE OF A HIGH-RISE BUILDING

By Hatsuo ISHIZAKI and Yoshihito TANIKE

Synopsis

This paper describes a wind tunnel study to investigate the effects of wind directions and
mass-damping parameters on the response of a square prism with the aspect ratio 4.5 to 1. The
simultaneous measurements of along and cross wind responses are carried out by a dynamic model
balance with two degrees of freedom. A series of tests are performed to assess the effects of
changes in stiffness, mass, damping, and wind direction. These tests are conducted by placing the
model in a turbulent shear layer which is generated in a wind tunnel with the working section 2.5 m
wide, 2 m high and 21 m long. The maximum response of a square-section tall building with an
usual mass-damping parameter is generally found to occur in the cross wind direction when the
wind is blowing perpendicularly onto a face.
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Table 1 Lists of frequency £, damping
ratio g and mass-damping
parameter é of the model

h L
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L 1 22 0.78 120
. I 17 0.56 150
i} 17 1.1 290
v 16 24 670
Fig. 6 Orientation of model
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Fig. 7-a Trace of path at top level of the model with various angles of attack (P=3)
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Fig. 7-b Trace of path at top level of the model with various angles of attack (V=6)
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Fig. 9 Regions of aerodynamic instability varied with mass-damping parameters
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