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	[bookmark: _Hlk18956081][bookmark: _Hlk18955896]Presentations and participations in Conferences 




· [bookmark: _Hlk18956017]Computational Mechanics Conference. COMPDYN-SEECCM 2013 in Kos 
· Computational Mechanics Conference. COMPDYN-UNCECOMP 2015 in Hersonissos of Heraklion Crete
· International Computational Mechanics Conference. ECCOMAS CONGRESS 2016 in Hersonissos of Heraklion Crete Συνέδριο Υπολογιστικής Μηχανικής. COMPDYN-UNCECOMP 2017 στην Ρόδο 
· Computational Mechanics Conference COMPDYN-UNCECOMP 2019 in Hersonissos of Heraklion Crete with presentation «A stochastic approach for porous consolidation of clays»
· Computational Mechanics Conference. EURODYN 2020 in Athens 
· Computational Mechanics Conference. COMPDYN-UNCECOMP 2021 in Athens with presentations «Uncertainty quantification of failure of clays with a modified Cam Clay yield criterion and stochastic FEM» «Variability estimation of failure of shallow foundation on clayey soils with a modified Cam Clay yield criterion and stochastic FEM»
· Computational Mechanics Conference. COMPDYN-UNCECOMP 2023 in Athens with presentations «A neural network perspective for the prediction of failure stress-strain field at the ultimate load of footing settlements of clayey soils» «Machine Learning approach for the estimation of the failure of shallow foundations of cohesive geomaterials and the corresponding Neural Networks» «The effect of a double eccentric loaded footing settlement on failure on clayey soils: An uncertainty quantification estimation with the Modified Cam Clay yield function» «The oblique loaded footing settlement failure on cohesive geomaterials: A stochastic investigation using the Modified Cam Clay yield model»



	[bookmark: _Hlk112704421]Publications in Scientific Journals




· Savvides, A.A., Papadrakakis, M. A probabilistic assessment for porous consolidation of clays. SN Appl. Sci. 2, 2115 (2020). https://doi.org/10.1007/s42452-020-03894-6 
· Savvides, A.A., Papadrakakis, M. A computational study on the uncertainty quantification of failure of clays with a modified Cam-Clay yield criterion. SN Appl. Sci. 3, 659 (2021). https://doi.org/10.1007/s42452-021-04631-3 
· Savvides, A.A., Papadrakakis, M. Uncertainty quantification of failure of shallow foundation on clayey soils with a modified Cam Clay yield criterion and stochastic FEM. (https://doi.org/10.3390/geotechnics2020016 )
· Savvides, A.A. Stochastic failure of a double eccentricity footing settlement on cohesive soils with a modified Cam Clay yield surface. (Transport in Porous Media (2022) https://doi.org/10.1007/s11242-021-01731-x )
· Savvides, A.A., Papadrakakis Μ., Probabilistic failure estimation of an oblique loaded footing settlement on cohesive geomaterials with a Modified Cam Clay material yield function Geotechnics 2021, 1(2), 347-384 https://doi.org/10.3390/geotechnics1020017 
· [bookmark: _Hlk117441961][bookmark: _Hlk117441975]Savvides, A.A., Papadopoulos L.  A Neural Network Model for Estimation of Failure Stresses and Strains in Cohesive Soils Geotechnics 2022, 2(4), 1084-1108;  https://doi.org/10.3390/geotechnics2040051   
· [bookmark: _Hlk146701813]Savvides A.A., Antoniou A.A., Papadopoulos L., Monia A., Kofina K. An Estimation of Clayey-Oriented Rock Mass Material Properties, Sited in Koropi, Athens, Greece, through Feed-Forward Neural Networks Geotechnics 2023, 3(4), 975-988; https://doi.org/10.3390/geotechnics3040052 
· Savvides, A.A., Papadopoulos, L. A neural network approach for the reliability analysis on failure of shallow foundations on cohesive soils. Geo-Engineering 15, 15 (2024). https://doi.org/10.1186/s40703-024-00217-1
· Naderpour, H.; Abbasi, M.; Kontoni, D.-P.N.; Mirrashid, M.; Ezami, N.; Savvides, A.-A. Integrating Image Processing and Machine Learning for the Non-Destructive Assessment of RC Beams Damage. Buildings 2024, 14, 214. https://doi.org/10.3390/buildings14010214 
· Savvides, AA. On the Numerical Investigation of the Absorbing Boundaries Influence to the Dynamic Soil Structure Interaction. Arab J Sci Eng (2024). https://doi.org/10.1007/s13369-024-08819-8 
· Savvides, A.-A.; Papadopoulos, L.; Intzirtzis, G.; Kalligeros, S. Machine Learning Approach for the Investigation of Metal Ion Concentration on Distillate Marine Diesel Fuels through Feed Forward Neural Networks. Lubricants 2024, 12, 127. https://doi.org/10.3390/lubricants12040127 
· Savvides, A.-A. A Parametric Study of the Dynamic Soil–Structure Interaction for Shear Vulnerable Structures with Nonlinear Finite Element Modelling. Geotechnics 2024, 4, 693-717. https://doi.org/10.3390/geotechnics4030037 

	Participations in Research Programs




· European Research Council Advanced Grant MASTER Mastering the computational challenges in numerical modeling and optimum design of CNT-reinforced composites (ERC-2011-ADG-20110209) 2015-2018
· MSolve Open source numerical computational mechanics code. 2015- Now
· H2020-EUROHPC DComEX –DataDriven Computational Mechanics at exascale 9/21-Now
· Materialize: Integrated website platform for the high performance computation for materials. 9/21-02/22 
· REGALE An open architecture to equip next generation HPC applications with exascale capabilities H2020 



	Reviewer in Scientific Journals




· Journal of Engineering and Applied Sciences (JEAS) Springer OA
· Geotechnics MDPI
· Processes MDPI
· Applied Sciences MDPI
· Buildings MDPI
· Sustainability MDPI
· Energies MDPI
· Applied Mathematical Modelling Elsevier
· Geotechnical and Geological Engineering Springer 
· Journal of Marine Sciences and Engineering MDPI
· Shock and Vibration Hindawi
· Indian Geotechnical Journal Springer

	Participations in Diploma Theses




· School of Technical Education for Officers in the Hellenic Army Study and proposals for the increase of the slope stability in the military camp of the Korinthos. Captain Balafoutis Nikolaos Lieutenant  Theodorakoudis Alexandros and Lieutenant Sotiriou Nikolaos 
Supervision by Andreas Antoniou and Assistance by Ambrosios-Antonios Savvides
· School of Technical Education for Officers in the Hellenic Army «Amendement of the military regulations for Soil Mechanics Design» Major  Drakos Dimitrios Captain  Pappous Nikolaos  Lieutenant  Alvanos Panagiotis Supervision by Andreas Antoniou and Assistance by Ambrosios-Antonios Savvides
· School of Technical Education for Officers in the Hellenic Army «Seismic response of building made from reinforced concrete and walls» Captain Ioannis Tsialtas Captain Euthimios Mantas Supervision by Ioannis Dourakopoulos
· School of Technical Education for Officers in the Hellenic Army «Seismic Protection of structures and innovative regulations» Captain Dimitrios Ballas Captain Dimitrios Roumeliotis Supervision by Evangelos Sapountzakis
· School of Technical Education for Officers in the Hellenic Army «Investigation of poor consolidation in Tennis sand courts» Lieutenant Pantelis Kyriakides Supervision by Andreas Antoniou
· School of Civil Engineering University of Thessaly An estimation for Clayey Oriented rock material properties located in Koropi and the formulation of Neural Networks Supervision by Grigorios Tsinidis and Ambrosios-Antonios Savvides
· School of Technical Education for Officers in the Hellenic Army «Foundations in difficult Geotechnical Sites-The case of Kalochori of Thessaloniki» Supervision by Andreas Antoniou


	Publications in Scientific Journals




· Savvides, A.A., Papadrakakis, M. A probabilistic assessment for porous consolidation of clays. SN Appl. Sci. 2, 2115 (2020). https://doi.org/10.1007/s42452-020-03894-6

Abstract 

In this study, the quantitative effect of the random distribution of the soil material properties to the probability density functions of the soil displacements is presented. A numerical tool of FEM model with Modified Cam Clay criterion is used for this scope. Various assumptions for the random distribution of the compressibility factor κ of the constitutive relation, the critical state line inclination c of the soil, and the permeability k have been tested and assessed with Monte Carlo simulation. It is portrayed that in porous problems the coefficient of variation (CV) of the output is always smaller than the CV of the input. Also, the output distribution remains Gaussian despite the nonlinear relation between input and output variables. Consequently, in porous consolidation problems, the maximum displacement of the soil can be predicted with smaller uncertainty and thus the soil structure interaction design is more accurate.

· Savvides, A.A., Papadrakakis, M. A computational study on the uncertainty quantification of failure of clays with a modified Cam-Clay yield criterion. SN Appl. Sci. 3, 659 (2021). https://doi.org/10.1007/s42452-021-04631-3

Abstract 

In this study, the quantitative effect of the random distribution of the soil material properties to the probability density functions of the failure load and displacements is presented. A modified Cam-Clay failure criterion is embedded into a
stochastic finite element numerical tool for this purpose. Various assumptions for the random distribution of the compressibility factor κ of the constitutive relation, the critical state line inclination c of the soil, and the permeability k have been tested and assessed with Latin hypercube sampling followed by Monte Carlo simulation. It is confirmed that both failure load and displacements follow Gaussian normal distribution despite the nonlinearity of the problem. Moreover, as the soil depth increases the mean value of failure load decreases and the failure displacement increases. Consequently, failure mechanism of clays can be determined in this work within an acceptable variability, taking into account the soil depth and nonlinear constitutive relations which in the analytical solutions is not feasible as it is assumed the Meyerhoff theory which considers the elastic halfspace.

· Savvides, A.A., Papadrakakis, M. Uncertainty quantification of failure of shallow foundation on clayey soils with a modified Cam Clay yield criterion and stochastic FEM. Geotechnics 2022, 2(2), 348-384 (https://doi.org/10.3390/geotechnics2020016)

Abstract 

In this article, a quantitative numerical study of the random distribution of the soil material parameters to the probability density functions of the failure load and failure displacements of a shallow foundation is presented. A modified Cam-Clay yield function is used for this scope into a stochastic finite element numerical formulation. Several hypotheses for the random distribution of the compressibility factor κ, of the material constitutive relation, the critical state line inclination c of the soil, as well as of the permeability k of the continuum, have been tested and assessed with Monte Carlo simulation accelerated with Latin hypercube sampling. It is validated that both failure load and failure displacements follow Gaussian normal distribution despite the non-linear behaviour of the soil. Furthermore, as the soil depth increases, the mean value of failure load decreases and the failure displacement increases. The failure mechanism of clays can be determined with accuracy using this numerical implementation, without the restrictions imposed by analytical solutions, taking into consideration the eccentricity of the load in combination with non-linear constitutive relations.

· Savvides, A.A. Stochastic failure of a double eccentricity footing settlement on cohesive soils with a modified Cam Clay yield surface. (Transport in Porous Media (2022) https://doi.org/10.1007/s11242-021-01731-x)

Abstract 

In this paper, a quantitative uncertainty estimation of the random distribution of the soil material properties to the probability density functions of the failure load and failure displacements of a shallow foundation is portrayed. A modified Cam Clay yield stress model is implemented alongside with a stochastic finite element model. The random distribution of the reload path inclination κ, the critical state line inclination c of the soil and the permeability k of the water flow relation, has been tested with Monte Carlo simulations accelerated implementing the Latin hypercube sampling. It is proven that both failure load and failure displacements follow Gaussian normal distribution despite the excessive nonlinear behaviour of the soil. In addition, as the eccentricity increases the mean value of failure load decreases in small values of the eccentricity and then increases and the failure displacement always increases. The uncertainty of the output failure stress with the increase in the eccentricity of the load remains the same. The failure spline of clays can be defined within an acceptable accuracy with the aforementioned numerical scheme in all possible geometry and load conditions, considering the eccentricity of the load in combination with nonlinear constitutive relations.

· Savvides, A.A., Papadrakakis Μ., Probabilistic failure estimation of an oblique loaded footing settlement on cohesive geomaterials with a Modified Cam Clay material yield function Geotechnics 2021, 1(2), 347-384 https://doi.org/10.3390/geotechnics1020017

Abstract 

In this work, a quantitative uncertainty estimation of the random distribution of the soil material properties to the probability density functions of the failure load and failure displacements of a shallow foundation loaded with an oblique load is portrayed. A modified Cam Clay yield constitutive model is adopted with a stochastic finite element model. The random distribution of the reload path inclination κ, the critical state line inclination c of the soil and the permeability k of the Darcian water flow relation, has been assessed with Monte Carlo simulations accelerated by using Latin hypercube sampling. It is proven that both failure load and failure displacements follow Gaussian normal distribution despite the excessive non-linear behaviour of the soil. In addition, as the obliquity increases the mean value of failure load and the failure displacement always increases. The uncertainty of the output failure stress with the increase of the obliquity of the load remains the same. The failure spline of clays can be calculated within an acceptable accuracy with the proposed numerical scheme in every possible geometry and load conditions, considering the obliquity of the load in conjunction with non-linear constitutive relations.


· Savvides, A.A., Papadopoulos L.  A Neural Network Model for Estimation of Failure Stresses and Strains in Cohesive Soils Geotechnics 2022, 2(4), 1084-1108; https://doi.org/10.3390/geotechnics2040051

Abstract

In this article, a set of neural networks for the prediction of the stresses and the cor
responding strains at failure of cohesive soils when subjected to load of a shallow foundation are presented. The data are acquired via Monte Carlo analyses for different types of loadings and stochastic input material variabilities, adopting clayey soil domain and modified Cam Clay material yield function. The mathematical functions for the estimation of the failure stresses and strains are computed through the feed forward neural network method (FNN). It is demonstrated that the accuracy of the derived relations is in the order of maximum relative error of 10-5 in all monitored output variables. In addition, the epochs of the training of the neural network required for convergence are relatively low of amount and this means that an alleviated computational and data cost for the construction of the FNN is demanded. The critical input variability for the estimation of the most unfavorable situations is the Karhunen Loeve series expansion for porous analyes while for non porous analyses the constant distribution over depth is the one that provides more critical estimations for the monitored output variables of stresses and strains at failure. This set of functions can estimate the aforementioned variables of the footing settelement in clays with high accuracy and consequently it can be an important tool for geotechnical engineering design, especially to the domain of providing the largest stress allowed from the foundation.

· Savvides A.A., Antoniou A.A., Papadopoulos L., Monia A., Kofina K. An Estimation of Clayey-Oriented Rock Mass Material Properties, Sited in Koropi, Athens, Greece, through Feed-Forward Neural Networks Geotechnics 2023, 3(4), 975-988; https://doi.org/10.3390/geotechnics3040052

Abstract 

Rock mechanics and the estimation of their material properties through field tests are important aspects and challenges in civil and geotechnical engineering. However, this procedure is expensive and difficult to attain, while the machine learning and neural network theory provide a computational tool for estimating the material properties with limited data. In this work, an estimation of the Young Modulus and the cohesion of a clayey-originated rock through feed-forward neural networks constructed from in situ data measurements is given. The input values come from the Geological Strength Index (GSI) proposed values of the point load index 𝐼𝑠50, the uniaxial compression strength 𝜎𝑠, as well as the specific gravity 𝛾 of the rock mass. The convergence analysis revealed that the convergence occurs at approximately 2000 epochs, with the largest 𝐿2 mean square error norm being no greater than 10−5. In addition, it is demonstrated that augmenting 𝛾 results in the estimation of rock that is stiffer and stronger. The aforementioned increase in the specific site may be up to 20% for the stiffness and up to 25% for the cohesion. This model, aside from readability and accuracy, offers the convenience of enriching it with more in situ data, thereby enhancing the flexibility of the proposed numerical tool proposed. However, its applicability is limited to the specific data acquired from the particular site, so a more general estimation requires a substantially larger dataset. Finally, the justification of the proposed model has been carried out based on suggestions from the literature for common values of clayey-oriented rock, which is fairly disintegrated as seen in the field.

· Naderpour, H.; Abbasi, M.; Kontoni, D.-P.N.; Mirrashid, M.; Ezami, N.; Savvides, A.-A. Integrating Image Processing and Machine Learning for the Non-Destructive Assessment of RC Beams Damage. Buildings 2024, 14, 214. https://doi.org/10.3390/buildings14010214  

Abstract

Non-destructive testing (NDT) is a crucial method for detecting damages in concrete structures. Structural damage can lead to functional changes, necessitating a range of damage detection techniques. Non-destructive methods enable the pinpointing of the location of the damage without causing harm to the structure, thus saving both time and money. Damaged structures exhibit alterations in their static and dynamic properties, primarily stemming from a reduction in stiffness. Monitoring these changes allows for the determination of the failure location and severity, facilitating timely repairs and reinforcement before further deterioration occurs. A systematic approach to damage detection and assessment is pivotal for fortifying structures and preventing structural collapse, which can result in both financial and human losses. In this study, we employ image processing to categorize damaged beams based on their crack growth and propagation patterns. We also utilize support vector machine (SVM) and k-nearest neighbor (KNN) methods to detect the type, location, and extent of failures in reinforced concrete beams. To provide context and relevance for the laboratory specimens, we will compare our findings to the results from controlled experiments in a controlled laboratory setting.

· Savvides, AA. On the Numerical Investigation of the Absorbing Boundaries Influence to the Dynamic Soil Structure Interaction. Arab J Sci Eng (2024). https://doi.org/10.1007/s13369-024-08819-8 

Abstract

In this work, a computational study for the investigation of the absorbing boundaries influence to the dynamic soil structure interaction is presented. More specifically, an analysis of the influence of the Lysmer boundaries to hexahedral finite element models that are seismically excited is portrayed hereinafter. The influence to the time history analyses of the free field and the structure with the soil, the amplification factors due to the presence of the boundaries and the soil, and the maximum displacements and accelerations is investigated numerically. The seismic excitation is the Athens 1999 Earthquake which is considered as a palm force. It has been demonstrated that the absorbing boundaries influence is prominent when the ratio of the FEM width to the corresponding height is less than ten. Moreover, the amplification factor due to boundaries expresses a not usual behaviour as a result of the standing waves. Also, the soil amplification factor is slightly influenced but in all cases is estimated with a substantial accuracy while the soil structure interaction’s main attributes with the decrease in the equivalent forces and the increase in the displacement is in all cases evident.

· Savvides, A.-A.; Papadopoulos, L.; Intzirtzis, G.; Kalligeros, S. Machine Learning Approach for the Investigation of Metal Ion Concentration on Distillate Marine Diesel Fuels through Feed Forward Neural Networks. Lubricants 2024, 12, 127. https://doi.org/10.3390/lubricants12040127   

Abstract

In this work, a set of Feed Forward Neural Networks (FNN) for the estimation of the metal ion concentration of diesel fuels is presented. The dataset vector is obtained through in situ measurements from distillate marine diesel fuel storage tanks all over Greece, in order to reduce the selection bias. It has been demonstrated that the most correlated ions among them are Aluminum (Al), Barium (Ba) and Calcium (Ca). Moreover, the FNN models are the most reliable models to be used for the model construction under discussion. The initial L2 error is relatively small, in the vicinity of 0.3. However, after removing a small dataset that includes 1–2 data points significantly deviating from the model trend, the error is substantially reduced to 0.05, ensuring the reliability and accuracy of the model. If this dataset is cleared, the estimated error is substantially reduced to 0.05, enhancing the reliability and accuracy of the model. The correlation between the sum of the concentrations of the model in relation with the Density and Viscosity are, respectively, 0.15 and 0.29 which are characterized as weak.

· Savvides, A.A., Papadopoulos, L. A neural network approach for the reliability analysis on failure of shallow foundations on cohesive soils. Geo-Engineering 15, 15 (2024). https://doi.org/10.1186/s40703-024-00217-1

Abstract

A collection of feed forward neural networks (FNN) for estimating the limit pressure load and the according displacements at limit state of a footing settlement is presented. The training procedure is through supervised learning with error loss function the mean squared error norm. The input dataset is originated from Monte Carlo simulations for a variety of loadings and stochastic uncertainty of the material of the clayey soil domain. The material yield function is the Modifed Cam Clay model. The accuracy of the FNN’s is in terms of relative error no more than10−5 and this applies to all output variables. Furthermore, the epochs of the training of the FNN’s required for construction are found to be small in amount, in the order of magnitude of 90,000, leading to an alleviated data cost and computational expense. The input uncertainty of Karhunen Loeve random field sum appears to provide the most detrimental values for the displacement field of the soil domain. The most unfavorable situation for the displacement field result to limit displacements in the order of magnitude of 0.05 m, that may result to structural collapse if they appear to the founded structure. These series can provide an easy and reliable estimation for the failure of shallow foundation and therefore it can be a useful implement for geotechnical engineering analysis and design.

· Savvides, A.-A. A Parametric Study of the Dynamic Soil–Structure Interaction for Shear Vulnerable Structures with Nonlinear Finite Element Modelling. Geotechnics 2024, 4, 693-717. https://doi.org/10.3390/geotechnics4030037 

Abstract

In precedent years mostly, though rarely nowadays, shear deformable structures were constructed across the globe. Also, the soil is deformed as a shear cantilever, which means that the shear forces and stresses are more prominent than the respective normal forces and stresses; thus, the dynamic soil–structure interaction of shear deformable bodies is an important aspect to be researched. In this article, the dynamic soil–structure interaction of shear deformable structures is investigated through nonlinear finite element modelling. The goal of this work is to enlighten the qualitative response of both soil and structures, as well as the differences between the sole structure and the soil–structure system. The Athens 1999 earthquake accelerogram is used, which is considered as a palm load (which means a load that is not periodic like the Ricker wavelets), in order to enlighten the importance of the investigation of palm loading. It is demonstrated that the total displacements of the soil–structure system are larger than the case of the sole structure, as expected when taking into account the dynamic soil–structure interaction. However, the residual displacements of the top are larger when a moderate soil thickness is assumed. Moreover, the output acceleration functions over time, comparing the same buildings as the sole building and as the soil-building system, have the same time function, but they are amplified with a constant value. As a consequence, the critical time of the maximum energy flux that is transmitted to the building is not dependent on the dynamic soil–structure interaction. 
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