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CONTRIBUTION TO THE CRITERIA AND METHODS FOR THE EMBANKMENT
DAMS SAFETY EVALUATION INCLUDING THE INTEGRATION OF MONITORING
DATA

Abstract

This study aims to contribute to a coherent methodology for evaluating the safety of existing
embankment dantsy creating grobabilistic approach that explicitly incorporates monitoring data.
The approach systematically captures the full spectrum of uncertainties inherent in geotechnical
problems, including the variability within the monitoring records themselves.

The tesisintroduces a Bayesianspired methodology to directly integrate actual dam monigorin
records with full recognition of their stochastic characteito a Monte Carlo probabilistic safety
assessment using a finite element framewwiikhout recalibrating the original input parameters
distributions The resulting reliability estimates more faithfully reflect the acbhaervedehaviour

of the structure while enabling a consistent appraisal of how all relevant sources of variability
influencethe safety.

Thenumerical framework established in this thesiffies advanced reliability techniques, nonlinear
3D finite-element (FE) analyses, and macHm&ningbased surrogatmodelling Their combined
use improves both the efficiency and accuracy of probabifisitysesproviding a comprehensive,
reliable, and computationally tractable approach that aligaisvith amodern engineeringractice

After verification on simple benchmark problems, the complete procedure is applied to a case study
of the Prvonek embankment dam, where a full probabilistic safety analysisnaitiioring data
integration is performed.

A key innovative elementf the proposed methodologythe introduction of weighting coefficients

for each Monte Carlo simulation, expressing varying degrees of confidence in individual outcomes
according to their similarity to the observed dam behaviour. For the Prvonedtwdgencorporating
monitoring data markedly increases the reliability index relative to an andigtsignoresnonitoring

datg while the resulting response distributions reproducebservedehaviour much more closely.

The results demonstrate the effectiveness and practical applicability of the proposed methodology
damsafety evaluation, thefi@e contributing to the development the theoreticaframeworkand
engineeringpracticein the field ofembankmentiam safetyassessmenilhe thesisoffers a more
robustfoundationfor risk evaluationand decisiormakingregardingthe operation and maintenance
of these critical structures

Keywords:embankment dam; safety; monitoring data; probabilistic analysis; Monte Carlo analysis;
Bayesian updating; finite element method (FEM); surrogate model

Scientific field: Structural engineering
Scientific subfield:Soil Mechanics, Foundation and Geoenvironmental Engineering
UDC number:
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Internal Erosion Overtopping Structural Failure Unknown

Normal condition
M Flood condition
Earthquake condition
B Other extreme load

Unknown
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