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Development of a One-Dimensional Shear Beam Model for Buildings Based on
Nonlinear Wave Propagation Theory and Its Application to Damage Prediction

Wang, Xin
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A method was developed to identify the Young®"s modulus E, shear stiffness G
and density p of each layer of a one-dimensional stratified shear beam model of a building under
linear conditions from the records of constant microtremor observations. The stiffnesses of the
identified model are related to the change from linear to nonlinear state and the relative
displacement between stories. The shear stiffness based on the nonlinear wave propagation theory is
obtained by simulating the wave propagation in the process of change from linear to nonlinear state,

and the impulse response (system function) considering the nonlinear effect is determined. The
nonlinear response of the building is analyzed by convolution calculation in the time domain of the

impulse response and the target earthquake ground motion, and the degree of damage of each layer of
the building is evaluated.
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