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MECHANISM OF EARTHQUAKE ENERGY INPUT TO CONNECTED BUILDING MODELS
CONSIDERING SOIL STIFFNESS

WO RS, Ml Yt
Kazuhiro SAKAGUCHI and LIzuru TAKEWAKI

The mechanism of earthquake energy input to connected building models on flexible soil is clarified. The earthquake input energies

to super-structures, connecting dampers, soil-foundation systems and total system are obtained by taking the corresponding appropriate

free bodies into account and defining the energy transfer functions.

It has been made clear that, when the soil becomes softer, the

effectiveness of connection dampers decreases. This phenomenon can be confirmed by the change of properties of energy transfer

functions. It has further been disclosed that the maximization of the area (input energy to connecting dampers) of the energy transfer

function for connecting dampers is a good index for determination of connecting damper quantity.

Keywords : Vibration control via building connection, Viscous damper; Earthquake input energy, Energy transfer function,

Sway-rocking model, Soil-structure interaction
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MECHANISM OF EARTHQUAKE ENERGY INPUT TO CONNECTED BUILDING MODELS
CONSIDERING SOIL STIFFNESS

Kazuhiro SAKAGUCHI* and Izuru TAKEWAKI**

* Grad. Student, Dept. of Architecture and Architectural Eng., Kyoto Univ.
** Prof., Dept. of Architecture and Architectural Eng., Kyoto Univ., Dr. Eng.

The vibration control system using building connection is one of the most popular methods for passive damper control
of building structures. Most of the previous researches on this vibration control deal with displacement and acceleration
as major performance indices and only buildings on rigid soil have been treated. However, the effect of soil flexibility on
the control effectiveness seems significant.

The mechanism of earthquake energy input to connected building models on flexible soil is clarified. The earthquake
input energies to super-structures, connecting dampers, soil-foundation systems and total system are obtained by taking
the corresponding appropriate free bodies into account and defining the energy transfer functions (characteristic function
relating the input Fourier transform with the input energy) in the frequency domain.

It has been shown that the area (indicator of total input energy to white-noise-like input) of the energy transfer
function for the total system is constant with respect to the damping coefficient of the connecting damper and takes the
same value irrespective of the soil stiffness. It has also been made clear that, when the soil becomes softer, the
effectiveness of connection dampers decreases. This phenomenon can be confirmed by the change of properties of energy
transfer functions, i.e. the decrease of distance between the fundamental natural frequencies of the elastically supported
main structure and the elastically supported substructure. It has further been disclosed that the maximization of the
area (input energy to connecting dampers) of the energy transfer function for connecting dampers is a good index for
determination of connecting damper quantity. It has been shown finally that, while the fixed-point theory can be used
only for the undamped models (null structural damping) with a single-degree-of-freedom system, the proposed method
using the maximization of the area of the energy transfer function for connecting dampers is a general method extendable

to multi-degrees-of-freedom damped models.
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