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METHODS BASED ON UPDATING STRUCTURAL MODEL PARAMETERS
BBEETNAT AL ORFIZESL Fik

Another class of damage idennficanon methods is based on the modification of strucrural
model matrices such as mass, stiffness, and damping to reproduce as closely as possible the
measured static or dynanuc response from the data. These methods solve for the updated
matnces (or perturbanens to the nommal model that produce the updated matrices) by
forming a constramed optimization problem based on the structural equations of metion. the
nominal model, and the measured data. Comparisons of the updated matrices to the original
correlated matrices provide an indication of damage and can be used to quantify the location
and extent of damage. The methods use a common basic set of equations, and the differences
1 the vanous algonthms can be classified as follows:

1. Objective function to be mummized
2. Constrauts placed on the problem
3. Numerical scheme used to implement the optismization

The following sections describe each of the classification stems in this list. For the formulas

Objective Functions and Constraints

BEBESG L Bl ARE

There are several different physically based equations that are used as either objective
functions or constraints for the matnx update problem, depending upon the update algenthm
The structural equations of motion are the basis for the “modal force emror equation.™ It 1s
first assumed that the structural eigenequation 1s satisfied for all measured modes.
Substituting the eigenvalues (modal frequencies) and eigenvectors (mode shapes) measured
from the damaged structure into this equation along with the mass and stiffness matrix from
the undamaged structure vields a vector that 15 defined as the “modal force error.” or
‘residual force ™ As described by Ojalvo and Pilon (1988), this vector represents the
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International Research Collaborators

* University of Tokyo
* Central Nippon Expressway Co. (NEXCO-W)
e Keisoku Research Consultant

» Sheffield University (United Kingdom)
* Vienna Consulting Engineers (Austria)

« Ecole Polytechnique Fédérale de Lausanne
(Switzerland)

e KAIST

* Seoul National University
* INHA University

* Pyunghwa Engineering Consultants
* Korea Expressway Corporat
* SEJONG University

* Southeast University




Domestic Research Collaborators

* Rutgers University, Center for
Advanced Infrastructure and
Transportation (CAIT)

* Intelligent Infrastructure Solutions,
LLC

* Parsons Brinckerhoff

* Utah State University

* Drexel University

* Princeton University

* Georgia Tech

* Western Michigan University
* Inspecttech

* Pennoni Associates

* Olsen Engineering

* Smart Structures

* University of New Hampshire
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