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ABSTRACT

The present study 1s concerned with the three dimensional
response of +tall buildings (rectangulgr in plan) to along wind
dynamic forces. For +the response analysis, a method based on
spectral approach and discrete matrix formulation is presented.
The power spectral density function (PSDF) matrix of response is
related to +the PSDF matrix of random dynamic forces through
complex fregeuncy response function matrix (corresponding to
dynamic d.o.f of the building). The PSDF matrix of random forces
is obtained by dividing the face of the building into a number
of elemental areas forming a mesh and lumping the wind forces
acting over the area at its centroid. The method is developed for.
a fixed base condition and wind incident normal +to one of the
faces of the building. It is then extended for a flexible base

condition and wind incident at an angle with the faces of the

building.

With +the proposed methods of analyses, a parametric study is
conducted to investigate the influence of different factors on
response. The factors include number of mode shapes +to be
considered 'in the analysis, exponential decay coefficients,
. spatial correlation of wind forces, torsional coupling, shear
wave velocity characterizing the flexibility of the base, terrain
coefficients, slenderness of the building, angle of incidence of

wind and cross terms in the PSDF matrix of dynamic forces. Some

of the important outcomes of the parametric study reveal that
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i) the first mode reponse may grossly underestimate the
torsiohal and across wind responses; ii) the spatial correlation
of wind forces on the faces of the building have significant
influence on their responses; iii) the torsional coupling, angle
of incidence of wind and width wise spatial correlation have
maximum influence on +the +torsional response; 1iv) the Dbase
flexibility increases +the along wind response but decreases the
torsional and across wind response; v) terrain coefficients
significantly influence the responses especially for tall,

slender buildings.

A critical appraisal of the provisions recommended by
American, British, Australian and Canadian codes to take into
account the dynamic effects of wind on tall buildings is made

utilizing the numerical results of the present study.
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