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Pounding response of adjacent buildings with different height to near-fault differential strong
ground motion

In this study a simple model of three and seven-storey adjacent buildings excited by the horizontal
and vertical components of fault-normal pulse and fault-parallel displacement with different
magnitudes and time lags has been considered. In the considered model each storey consist of a rigid
diaphragm connected to two axially rigid mass-less columns by nonlinear rotational springs and
linear rotational dashpots. Pounding has been simulated by the nonlinear viscoelastic model and the
system of coupled differential equations has been solved by the fourth-order Runge-Kutta method.
For the considered models the results indicate that for linear behavior of material: (1)The impact
force increases the drift of seven-storey building in upper stories, but it doesn’t affect drifts of three-
storey building significantly. Same results have been observed for shear force more or less. For
nonlinear behavior: (2)The impact force tends to increase maximum drift and permanent
deformation of seven-storey building in upper levels. It also increases permanent deformation of
three-storey building. (3)Pounding effect on buildings shear force is negligible. (4)Material
nonlinearity reduces the maximum impact force and minimum distance required to avoid pounding
in comparison to linear behavior.(5) The time lag in ground motion can increase up to 1.5 times the
maximum impact force and minimum distance required avoiding collision in both linear and
nonlinear cases.(7) For considered model in this study, the effect of the horizontal component of
ground motion is predominant on the maximum impact force and the minimum distance required
avoiding collision. In other words, the effects of the vertical and rocking components of ground
motion are negligible.

Keywords: Pounding, near-fault ground motion, forward directivity, differential ground motion,
seismic response, adjacent buildings
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