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In the present work we Investigate the impact of rocking due to Rayleigh wave passage on
ductility demands of several high-rise buildings. The buildings are modeled with a flexure-
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shear coupled-beam. We expand this analytical model to introduce interaction with a flexible
underlying soil. We also take into account the stiffness reduction (damage) of the building
using a rigid-elastic rotational spring at its base.
Structural model Inelastic rotation ¢(t)
= Flexural deformation (due to connection rotation), characteristic of = Superstructure remains elastic except at its base.
tall buildings, Is allowed using a Euler-Bernoulli beam. = When the base moment Mb exceeds the yield point, an
» Soll-structure interaction Is implemented using impulse response Inelastic rotation ¢(t) starts accumulating.
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Input motion
= We use time histories of recorded translation and rocking
o = Rocking Is computed separately for body and Rayleigh waves
Selected buildings . . .
_ o _ _ Translational (cm) Rocking from body Total rocking
= The first 5 building modes are considered for the dynamic response waves (mrad) (mrad)
No. Symbol Hzering)ht Period (s)  c,(m/s) No. Symbol H(e'i?)ht Period (s)  c,(m/s 000 SITO11 000
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Response with vs without Rayleigh waves
Building response to Rayleigh waves = \We evaluate the ratio:
= Response is evaluated in terms of ductility demand p Ductility with R-waves / Ductility without R-waves
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= Controlling parameters: S 1% = We conclude that Rayleigh =
Fundamental period T1, .02 waves contribute dominantly in = | £ e
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