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Abstract.

In various engineering situations material properties or other local aspects are difficult
or impossible to measure directly, whereas the whole mechanical system is susceptible of mea-
surements under loads in service conditions or by '"ad hoc' tests. Experimental data concer-
ning overall responses can be campared to predictions obtained by a suitable simulation (“ma-
thematical model") of the system and the minimization of the discrepancy can be used in or-
der to identify indirectly local properties. This class of "identification'" or "inverse" me-
chanical problems has been the object of a fairly abundant literature, mostly in the domain
of structural dynamics. The main engineering motivations of such problems are the assessment
of damages in hardly accessible components and the ''calibration" of mathematical models with
respect to some uncertain parameters in view of their use for subsequent analyses. A concep-
tual and mathematical framework is provided by general results established in the context of
system engineering and control theory.

The inverse problems considered in this survey are mostly related to quasistatic processes
in structural and geotechnical engineering and appear to have drawn scarce attention so far.
The parameters to identify concern local aspects such as yields limits, soil-structure inte-
raction, permeability of soils, thermal diffusivity. In all these identification pro-
blems the parameters are associated to a fairly large number of variables, which intervene in
the relevant analysis problems. Specifically, the identification of local resistance proper-
ties is focused. The following two kinds of methods for the discrepancy (''loss function') mi-
nimization are comparatively discussed, with reference to nonlinear, elastic-plastic models
of the systems concerned and to ideal (error-free) experiments and models: (a) very general
"direct search'" techniques resting on repeated calculations and comparisons of loss function
values; (b) "ad hoc" methods which exploit the peculiar mathematical structure of the associa
ted analyses problem, (which can be reduced to a linear complementarity problem under suita-
ble hypothesis of piecewiselinear yield conditions and regularly progressive yielding). In
the latter case, in the absence of hardening, the identification problem is centered on the
minimization of a convex quadratic loss function under linear and a single nonconvex comple-
mentarity constraints. The computational effort by one of the methods expounded, turns out to
be comparable to that for the analysis problem. In real situations errors affect both the ex-
perimental data and mathematical model. The practical applicability of same known techniques
for "filtering" such uncertainties is discussed.






