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This paper describes the application of a structural reanalysis technique called the Virtual 
Distortion Method, coupled with an optimisation techuique called the Gradient Projection 
Method, to the damage identification problem for the case of the static structural analysis. 
The outline of the Virtual Distortion Method is provided and the fundamentals of the Gra
dient Projection Method are explained. Subsequently the damage identification problem for 
the static load case is posed. Numerical example of a truss structure is demonstrated. Conclu
sions are presented with the emphasis on advantages of the employed methods in numerical 
computations. 
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1. lNTRODUCTION

The problem of damage identification in structural analysis is usually posed 
as a dynamie task of wave propagation. An excitation signal is applied and 
the resulting dynamie response is examined. A lot of research has been done 
on efficient signal processing methods analysing perturbations to the original 
signal due to structural damage, e.g. [1-4]. However, the currently used methods 
often encounter problems with identifying the damage properly and the related 
numerical cost may be considerable. A novel approach for solving the inverse 
dynamie problem has been proposed by HOLNICKI-SZULC and ZIELIŃSKI [5]. 

The paper is a first-stage study of the damage identification problem tackled 
in the framework of the Virtual Distortion Method (VDM) and treated as a static 
task. For solving the optimisation problem involved, a constrained optimisation 
technique called the Gradient Projection Method (GPM) has been successfully 
employed. Advantage has also been taken of the Singular Value Decomposition 
(SVD), which is a matrix qualitative analysis method. 

The continuation of the paper (cf. [6]) will deals with the VDM-based ap
proach to the inverse dynamie problem, which may have practical applications 
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