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ABSTRACT

This paper describes a parametric study of the correlations and coherences of
components of wind loading exerted on tall twin buildings in close proximity, and
their effects on response of structurally coupled tall buildings. Light models of two
identical generic tall buildings of square plan were mounted on a dua-HFFB
(DHFFB) comprising of two high-frequency force balances, and the base wind
loading exerted on the buildings was simultaneously acquired. A 6 x 6 correlation
matrix of the three components of the loading (two sway moments and a torque) on
the two buildings was calculated and the loading correlations were investigated. High
magnitude, up to 0.66, was observed for the cross-covariance of the alongwind and
the torsional components, on the downstream building. This is in contrast with the
results for an isolated tall building. Subsequently, the coherences involving of the
base wind loading components were examined. Finaly, the correlation and
coherence effects on the building response - the corner acceleration of the top floor -
were assessed. Based on the obtained results it was concluded that, due to significant
inter-building coupling effects, it is desirable to incorporate aerodynamic coupling
(e.g. determined using the DHFFB) in wind engineering analysis of structurally
coupled tall twin buildings in close proximity.
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