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The dynamic behaviour of flexlbly supported symme-
trical tall buildings comprising frame-wall systems, coupled
walls and coupled wall-frame systems is studied. The build-~
ing in each case is modelled as a continuum with uniform
properFies along the height and is assumed to be resting on
a rigid circular footing attached to the surface of a linear

elastic half space.

Natural frequencies and mode shapes of the fixed
base structure in each case are obtained from the solution
of a matrix eigenvalue problem corresponding to horizontal
displacements at a number of reference levels. The mass
matrix 1s found by lumping the distributed mass at these
levels and the stiffness matrix of the system -4« obtained
from the point load solution of the differential equation of
static equilibrium of the continuum, The fixed base normal
modes are used as co-ordinate functions for deséribing the

displacements of the vibrating structure-foundation systems,

The response to a harmonic base excitation is
obtalned in terms of nondimensional transfer functions for
displacements and stress resultants for a range of frequencies:
and for various combinations of parameters involved in the
problem, Earthquake response 1is obtained by transforming the

earthquake motion into its Fourler components and evaluating



(L5

the response in frequency-domain by multiplying the ampli-
tude distribution by the appropriate transfer function.

Time histories are then obtained by taking the inverse
Fourler transform of the frequency response, Results are
glven for the earthquake exeitation of - three bullding
systems both for fixed and flexible base conditions in order

to demonstrate the effect of foundation flexibility on the

response.
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