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ABSTRACT

Structural Health Monitoring (SHM) plays a crucial role in the reliable
assessment and evaluation of structural conditions. Among the various
algorithms used in SHM for identifying structural system parameters,
Subspace System Identification (SSI) is a dependable time-domain method
that employs extended observability matrices. In recent years, a significant
number of studies have specifically focused on the practical applications of
SSI. However, to date, no comprehensive review has been conducted on the
use of SSI in monitoring the health of civil engineering structures. This
study aims to review the literature that has employed SSI algorithms for
damage detection and modal analysis of structures, with a particular
emphasis on data-driven and covariance-based SSI algorithms. In this
review, we consider the subspace algorithm as a solution for real-world
SHM applications. A comparative evaluation between SSI and other
methods is presented to highlight its advantages and limitations. Practical
SHM approaches in civil engineering structures are classified into three
categories ranging from simple one-dimensional (1D) to highly complex
structures, and the capability of SSI in identifying various damage
scenarios is reported.
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! Structural Health Monitoring

2 vibration-based damage detection (VDD)
3 Static-based damage detection

4 Weigh in motion
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°> Time Domain

® Frequency Domain

" Time-frequency Domain

8 natural excitation technique

% auto-regressive moving average
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12 Numerical algorithms for state-space subspace system identification
13 multivariable output error state-space

14 ultrasonic test

15 radiographic test

16 eddy current test
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17 phased array ultrasonic test

18 rebound hammer

19 impact-echo

2 radiography testing

21 peak picking

22 complex mode indication function

23 |east squares complex frequency-domain
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%2 inversion lemma

83 reference-based subspace system identification technique
8 projection operator

% component energy index

% fuzzy clustering algorithm
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