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ARTICLE INFORMATION ABSTRACT
Original Research Paper System identification with the development of dynamic testing of structures has become one of the
Received 26 April 2017 useful methods for structural health monitoring and damage detection and also finite element model
Accepted 15 August 2017 updating. Identification of structural dynamic parameters is done by using excitation-responses data and
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val : P includes physical parameters such as mass, stiffness and damping matrices and/or modal parameters

such as natural frequencies, damping ratios and modal shapes. Block pulse functions (BPFs) are a set of

Keywords:

System identification orthogonal functions that are used to approximate the variety of functions. These functions have explicit
Block pulse functions definition and provide simple formulation of complex problems. In this research, structural dynamic
Continuous time state space equations have been converted to state space equations and based on input BP coefficients and BP
(E){"’ers\‘l':lﬂ:'smat”x coefficients of displacement responses, a transfer function is extracted for each degree of freedom.
9 Transfer functions include important information such as the eigenvalues of plant matrix. The
equalization of transfer functions with ARX model led to estimation of the eigenvalues of plant matrix,
and identification of dynamical parameters of structure is done based on these eigenvalues.To prove the
validity and feasibility of proposed method, numerical simulation of the three-story shear frame with
determined responses at all degrees of freedom and excited on base level is presented. Also, the
accuracy of the identification process by applying noise at different levels to the structure response is
investigated. The results reveal the proposed method can be beneficial in structural identification with

less computational expense and high accuracy.
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Fig. 1 Schematic view of three-story shear building equipped with
sensor in all degrees of freedom and excited on base level
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Table 8 Identified modal parameters values based on excitation 1 and
noisy output
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Table 9 Identified modal parameters values based on excitation 2 and
noisy output
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