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Coordinator:

KOKKINOS, Filis T., Assistant Professor, Dept. of Civil and Infrastructure Engineering, Technological Educational Institute of Athens (TEI-A),
E-mail: fkokkinos@teiath.gr, Tel: 210-5385730, 6977285710, Fax: 210-5911442
Web page: http://users.teiath.gr/fkokkinos/index_en.html

He received his Diploma in Civil Engineering from the National Technical University of Athens (Dept. of Structural Engineering, School of Civil
Engineering) in 1985, his M.Sc. in Civil Engineering from the Civil Engineering Dept. of West Virginia University in 1988 and his Ph.D. in
Engineering Mechanics from the Engineering Science and Mechanics Dept. of Virginia Tech in 1995. He has served as Assistant Professor at
the Mechanical Engineering Department of Texas A&M University, Adjunct Professor at the Hellenic Army Academy and the Engineer Officers’
Technical School of the Hellenic Army. He has participated in research projects in the US working with Prof. J.N. Reddy and being funded by
the US Army Research Office and the US Air Force Office of Scientific Research. Currently, he is the principal investigator in an active project
at TEl of Athens. He has 23 publications in various journals, chapters in books and international conferences. His research interests include
numerical methods and mathematical modelling in applied mechanics (Finite Element, Boundary Element, Mesh Reduction Techniques),
analysis of static and dynamic, linear and non-linear problems of solid mechanics with emphasis in plates, multilayered media and three
dimensional elasticity. He teaches Structural Analysis (Classical and Matrix), Theory of Plates, Soil Mechanics, Mechanics (Statics & Dynamics),

Computer Applications in Structural Analysis at TEI of Athens and the Engineer Officers’ Technical School of the Hellenic Army. He supervises

the Computational Mechanics Laboratory of the Civil & Infrastructure Engineering Dept. at TEI of Athens.
CV available at: http://users.teiath.gr/fkokkinos/Archimedes/CV_Kokkinos_FT.pdf

Web page: http://users.teiath.gr/fkokkinos/index_en.html

List of Main Researchers:

BELIBASSAKIS K., Professor, Dept. of Naval Architecture, TEI of Athens,
E-mail: kbel@teiath.gr, Tel: 210-5385389, Fax: 210-5911442)

Naval Architect and Marine Engineer, Dept. of Naval Architecture & Marine Engineering, National Technical University of Athens (NTUA 1986).
Ph.D. from the same Department/University (NTUA 1992). Participated to a large number of research projects funded by EU and Greek
national resources (Greek Ministry of Education, Greek Secretariat for Research and Technology, Public & Private Sector etc). He has 28

journal publications, and more than 75 papers published in the proceedings of International Conferences. His research interests include: ship

and marine hydrodynamics, propeller design and performance, lifting systems, wave propagation in marine environment (water waves in
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general bathymetry and acoustic waves in layered waveguides), free-surface hydrodynamics, probabilistic description of the marine
environment. He teaches Ship Theory (hydrostatics & stability, ship hydrodynamics at TEI-Athens), and Modelling of Wave Phenomena in the

Sea (at NTUA).

CV available at: http://www.na.teiath.gr/files/Belibassakis_shortCV_eng.pdf

IGEROSTATHIS Th., Assistant Professor, Dept. of Naval Architecture, TEl of Athens
E-mail: tgero@teiath.gr, Tel: 210-5385844, Fax: 210-5911442

He received his Diploma in Naval Architecture and Marine Engineering and his PhD in Engineering, in 1997 and 2004, respectively, both from
the School of Naval Architecture and Marine Eng. of National Technical University of Athens (NTUA). From 2005 to 2007 he was a
postdoctoral researcher at the same department. He has worked as research engineer to 15 research projects funded by EU and national
resources. He has 22 publications in various journals, and international conferences. His research interests include wave propagation in
marine environment, free surface hydrodynamics, wave seabedcurrents interactions, multiresolution analysis, parallel and distributing
scientific computing with application to marine environment, development of numerical models using computer clusters and grids, computer-
aided geometric and ship design. He teaches Fluid Mechanics, Computer Applications in Naval Architecture (at TEI Athens), and Parallel and

Distributed Computing (at NTUA).

CV available at: http://www.na.teiath.gr/files/Gerostathis_CV.pdf

VALAVANIDES M., Assistant Professor, Dept. of Civil Infrastructure Engineering (CIE), TEI of Athens
E-mail: marval@teiath.gr, Tel: 210-5385342, Fax: 210-5385858

He received his Diploma in Mechanical Engineering (1989), and his Ph.D. in Engineering (Fluid Mechanics, 1998), both from the University of
Patras (UoP). From 1999 to 2002 he worked as a technology transfer consultant at the TT/liaison office of FORTH and then he joined FORTH
Photonics (a VC funded FORTH spin-off) as a project manager (mediated the investment and managed a total portfolio 3,3M€). In parallel, he
was a post doctoral research collaborator at FORTH (part time). He has 29 publications in international scientific journals and conferences. His
research interests include fluid mechanics and in particular physics & modelling of two-phase flow in porous media (Ph.D.), homogenization
techniques, continuum mechanics, wave propagation and mechanics of composite materials (post graduate research). He is also active in
exploitation of research results and technology transfer. He has ample teaching experience in Hydraulics, Irrigation Mechanics, Construction
Equipment Management, Technology Transfer (at TEI Athens) and Technical Project Management (post graduate level, Hellenic Open

University) and he supervises the CIE Hydraulics Laboratory.
CV available at: http://users.teiath.gr/marval/profile/Valavanides_CV_2010.pdf

Web page: http://users.teiath.gr/marval/index_en.html

IATHANASSOULIS G.A., Professor, School of Naval Architecture & Marine Engineering, National Technical University of Athens
E-mail: mathan@central.ntua.gr

He holds a Diploma in Naval Architecture and Marine Engineering from the National Technical University of Athens (1977) and Doctor of
Engineering from the same Department and University (1982). He teaches: Ship and Marine Hydrodynamics, Wave Phenomena in the Sea
Environment, and Stochastic Modelling of Sea Waves and Marine Systems. His research interests are: Stochastic modelling and analysis of

wind and wave climate in the sea, free-surface hydrodynamics and wave-body interaction problems, analytical dynamics and variational
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principles for hydromechanical systems. He has supervised 8 Ph.D. Dissertations and there are 6 more in progress. He is the author of 50
journal publications and more than 70 conference presentations. He has been principal investigator in 20 funded research projects by either

European or national resources.

Web page: http://users.ntua.gr/mathan/index_en.html

REDDY J.N., Distinguished Professor, Holder of Oscar S. Wyatt Endowed Chair, Department of Mechanical Engineering, Texas A&M University
E-mail: jnreddy@tamu.edu, Tel: 979 862 2417

Professor Reddy is an eminent and world renowned researcher and educator in the broad fields of mechanics, applied mathematics, and
computational engineering science. Dr. Reddy is a Distinguished Professor and inaugural holder of the Oscar S. Wyatt Endowed Chair in
Mechanical Engineering at Texas A&M University, College Station, Texas. Dr. Reddy earned a Ph.D. in Engineering Mechanics in 1974. He
worked as a Post-Doctoral Fellow at the University of Texas at Austin, Research Scientist for Lockheed Missiles and Space Company during
1974-75, and taught at the University of Oklahoma from 1975 to 1980, Virginia Polytechnic Institute & State University from 1980 to 1992, and
Texas A&M University from 1992 till now. Dr. Reddy is the author of nearly 400 journal papers and 16 text books on energy principles,
variational methods, plates and shells, composite materials, and the finite element method and its applications to problems in solid and
structural mechanics, composite materials, computational fluid dynamics, numerical heat transfer, and applied mathematics, and modelling of
biological cells and nanosystems. The books authored by Dr. Reddy include: An Introduction to Continuum Mechanics with Applications,
Cambridge University Press, 2008; Theory and Analysis of Elastic Plates and Shells, Taylor & Francis (1999, 2nd ed., 2007); An Introduction to
the Finite Element Method, McGraw-Hill (1984, 3rd ed., 2006); An Introduction to Nonlinear Finite Element Analysis, Oxford University Press,
2004; Mechanics of Laminated Composite Plates and Shells: Theory and Analysis, CRC Press (1999, 2nd ed., 2004); Energy Principles and
Variational Methods in Applied Mechanics, John Wiley (1984, 2nd ed., 2002); Applied Functional Analysis and Variational Methods in
Engineering, McGraw-Hill, 1986. Dr. Reddy has delivered over 100 plenary, keynote lectures, or general invited lectures at international
conferences and institutions, taught numerous short courses on finite elements and composite materials, and advised 20 postdoctoral fellows,

51 Ph.D. students, and 40 M.S. students, to date.

Web page: http://www.tamu.edu/acml/

SOUKISSIAN Takvor, Ph.D., Senior Researcher, Inst. Oceanography, Hellenic Center for Marine Research
E-mail: tsouki@ath.hcmr.gr

He has authored or co-authored a significant number of publications. His research interests include: Development of wave climate modeling
along ship routes and applications to the safety of new technology ships, development of enhanced operational system for wave monitoring
and prediction with applications to Hellenic Navigation. He participated in the main research group for development and operation of

“POSEIDON: A marine environmental monitoring and information system for the Greek Seas”.

CV available at:

http://www-new.ath.hcmr.gr/upload_files/File/BIGCV_Ocean_Soukissian_GB.pdf

SIBETHEROS loannis C., Associate Professor, Dept. of Civil Infrastructure Engineering, TEIl of Athens
E-mail: sibetheros@teiath.gr, Tel: 210-5385830, Fax: 210-5911442

He received his Diploma in Civil Engineering (1984) from the National Technical University of Athens, his M.Sc. in Civil Engineering (1987) from
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the University of Texas at Austin and his Ph.D. from the same department in 1994. His research interests are in the area of Fluid Mechanics,

Coastal Engineering and Offshore Engineering. He is the author of 4 journal publications and of 8 international conference papers.

CV available at: http://users.teiath.gr/fkokkinos/Archimedes/CV_Sibetheros_I.pdf

List of external researchers:

KATSARDI Vasiliki (Vanessa), Ph.D., Adjunct Assistant Professor at the Dept. of Civil and Infrastructure Engineering, TEI of Athens
E-mail: vkatsardi@msn.com

She received her Diploma in Civil Engineering and her M.Sc. in Hydraulic Engineering in 2001 and 2002, respectively, both from the Civil
Engineering Dept. of the Democritus University of Thrace. She finished her doctorate in 2006 at the Dept. of Civil & Environmental Engineering
of Imperial College, London. She had a postdoctoral position in the same department for 15 months. He has worked as a research engineer
for 8 research projects funded by the EU, International research institutes, the research departments of oil & gas industries and national
resources. She has 4 publications in international journals and scientific conferences. Her research interests include extreme wave numerical
modeling, wave forces, wave-structure interactions, development of numerical models referring to wave models, experimental works
referring to extreme random and focused waves, breaking waves and wave statistics. She teaches, among other modules, Coastal Engineering

and used to teach Port and Harbour Engineering at TEI of Athens.

CV available from: http://users.teiath.gr/fkokkinos/Archimedes/CV_Katsardi_V.pdf

FILOPOULOS Sotirios, Laboratory Professor (as of 2010), Dept. of Naval Architecture, TEl of Athens
E-mail: sfilopoulos@teiath.gr, Tel: 210-5385310, Fax: 210-5911442

He received his Diploma in Mechanical Engineer from the National Technical University of Athens (1991), his M.Sc. in Computational Solid
Mechanics from N.T.U.A. (2003) and his Ph.D. in Applied Mechanics from the School of Applied Mathematical and Physical Sciences of N.T.U.A.
in 2009. His research interests are in the areas of enhanced continuum theories (gradient, dynamic thermoelasticity and electroelasticity,
finite element method, applications and numerical solution of singular and hypersingular integral equations and micromechanics. He is the

author of 5 journal publications and of 13 conference papers.

CV available at: http://users.teiath.gr/fkokkinos/Archimedes/CV_Filopoulos_S.pdf

IMARKOLEFAS Stelios, Ph.D., Adjunct Assistant Professor at the Dept. of Naval Architecture, TEI of Athens
E-mail: markos34@hotmail.com

He received his Diploma in Mechanical Engineering from the University of Patras (1989), his first M.Sc. from the Civil Engineering Dept. of
Rensselaer Polytechnic Institute (R.P.1), Troy, New York (1992), a second M.Sc. and Ph.D. in Computational Mechanics from the National
Technical University of Athens in 1999 and 2004, respectively. His research interests are in the area of solid mechanics, gradient elasticity and

finite elements. He is the author of 16 journal publications and many international conference papers.

POLITIS Konstantinos, Ph.D., Post Doctoral Fellow, School of Naval Architecture & Marine Engineering, NTUA

E-mail: politesc@central.ntua.gr
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GEORGIOU loannis, Ph.D. Candidate School Naval Architecture & Marine Engineering, NTUA

E-mail: yannis.georgiou@gmail.com

Outline the institute and its research interests (150 words max), including 5 recent (within the last 5 years) publications
with active links

IThe present proposal is submitted by the Dept. of Civil and Infrastructure Engineering in collaboration with the Dept. of Naval Architecture of TEI
of Athens. The former aims to equip students with knowledge for solving various civil engineering problems with emphasis on infrastructures,

while the mission of the latter is to promote the curriculum development in shipbuilding science and technology.

The facilities of the Departments include Computer Lab rooms for support of Computer Programming, CAD and CASD and a small-scale tank,
equipped with a wavemaker capable of controlling the depth of the water (from deep to shallow water) for hydrostatic and hydrodynamic model
tests of ships and offshore structures. Research in the Departments is supported by a DELL computer cluster, with 1+8 (front end + computer)

nodes, each with 2 Xeon CPUs @ 12Gb memory, connected through 10GBit network, with storage capacity 4Th.
Civil: http://www.teiath.gr/stef/civil/

Naval: http://www.na.teiath.gr/english.html

Publications with active links

Belibassakis, K.A., Athanassoulis, G.A., 2005, A coupled-mode model for the hydroelastic analysis of large floating bodies over variable

bathymetry regions, Journal of Fluid Mechanics, Vol. 531, pp. 221-249.

IActive link: http://users.teiath.gr/fkokkinos/Archimedes/2005_JFM_hydroel.pdf

Belibassakis, K.A., Athanassoulis, G.A., 2006, A coupled-mode technique for weakly non-linear wave interaction with large floating structures

lying over variable bathymetry regions, Applied Ocean Research, Vol.28, pp. 59-76.

Active link: http://users.teiath.gr/fkokkinos/Archimedes/2006_AOR2006_hydroel.pdf

Gerostathis, T., Belibassakis, K.A., Athanassoulis, G.A., 2008, A coupled-mode model for the transformation of wave spectrum over steep 3D

topography. A Parallel-Architecture Implementation, Journal of Offshore Mechanics and Arctic Engineering, JOMAE, Vol.130

Active link: http://users.teiath.gr/fkokkinos/Archimedes/2008_JOMAE_wave3D.pdf

Kokkinos, F.T., 2010, A layer-wise Analog Equation modelling of thick plates, Recent Developments in Boundary Element Methods, ed. E.J.

Sapountzakis, WITPress, Computational Mechanics Publications, Southampton, pp. 103—118.

IActive link:

http://users.teiath.gr/fkokkinos/Archimedes/2010_ChapterBEM_Layer-wise_AEM_Thick_Plates.pdf
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IAthanassoulis, G.A., Belibassakis, K.A., 2009, A novel coupled-mode theory with application to hydroelastic analysis of thick, non-uniform floating

bodies over general bathymetry, Journal of Engineering for the Maritime Environment, Vol.223, pp. 419-437.

Active link: http://users.teiath.gr/fkokkinos/Archimedes/2009_JEMEhydroel_thick.pdf

Belibassakis, K.A., 2008, A boundary element method for the hydrodynamic analysis of floating bodies in general bathymetry regions, Engineering

nalysis with Boundary Elements, 32 (2008), pp. 796-810.

IActive link:

http://users.teiath.gr/fkokkinos/Archimedes/2008_EABE_wav_structure.pdf

Katsardi,V., Swan, C., 2010, On the Description of Large Shallow Water Waves. Part I: Uni-Directional Seas, Royal Society, Series A.

IActive link:

http://users.teiath.gr/fkokkinos/Archimedes/2010_RSPA_nonlin_waveUD.pdf

IAbstract (To be organized as: Background, aim, workpackages, expected results) (300 words max)

Background: The interaction between sea waves and very large floating elastic structures and bodies is an interesting problem, finding important
applications in designing large offshore floating structures (production/extraction and storage/offload stations) and in the coastal zone (as
floating airports, floating facilities for accommodation/entertainment, floating bridges, marinas, breakwaters etc.). In the same category belongs
the interaction of waves with thin sheets of sea ice, a problem having very important environmental impact in polar areas. Describing such
problems becomes more complicated in fields of general 3D bathymetry (near-shore areas), where wave diffraction, refraction, shoaling

phenomena take place along with non-linearity and dispersion effects.

Aim: The main object of this project is the development of innovative design tools by introducing new nonlinear hydroelastic-hydrodynamic

mathematical models for the calculation of the wave-structure and wave-ice interaction, in general bathymetry regions.

Workpackages:

1. Development/optimisation of models and numerical techniques for wave propagation over coastal and marine areas of varying 3D

bathymetry.
2. Hydroelastic analysis of large floating bodies in a general ocean/coastal fields, modelled within the context of the thin-elastic-plate theory.

3. Development of an improved theory for plates of finite thickness in vacuo, including shear stress effects, variable thickness and multiple

layers.

4. Development of a novel coupled-mode model for the hydroelastic responses using the improved plate theory. Applications in floating and

submerged, long bodies, under the impact of the local wavefield.

5. Application of the finite element method for the examination of local phenomena. Global-local model conjugation including coupled-mode

types.
6. Evaluation and assessment of results — publicity actions.

Expected results: Key objective of the proposed project is the development and improvement of computational tools that permit the resolution
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of technical problems by the simulation/prediction of the interactions of waves with large floating structures, as well as with sea-ice contributing

to global environmental risk assessment.

Project concept and objective(s) (Describe the state of the art, methodology, research plan, work packages and research
milestones.) (2000 words max)

IThe interaction of free-surface gravity waves with floating deformable bodies is a very interesting problem which finds significant applications in
very large floating structures (VLFS, megafloats), operating offshore (power stations/mining and storage/transfer) and in coastal areas (floating
airports, residence/entertainment facilities, floating bridges, marinas, breakwaters etc.). For all the above problems, hydroelastic effects are
significant and should be properly taken into account. Extended surveys have been presented by Kashiwagi (2000), Watanabe et al. (2004). In
addition, the effect of water waves on floating deformable bodies is related to environmental issues finding important applications. A specific
example concerns the interaction of waves with thin sheets of sea ice, which is particularly important in the Marginal Ice Zone (MIZ) in the
Antarctic, a region consisting of loose or packed ice floes situated between the ocean and the shore sea ice. As the ice sheets support flexural—
sravity waves, the energy carried by the ocean waves is capable of propagating far into the MIZ, contributing to breaking and melting of ice

glaciers (Squire 2007, 2008) and accelerating global warming effects and rise in sea water level.

The rapid growth of population in urban development areas with tight housing space available, as well as in countries with a large number of
islands (or with vast coastline), town planners and engineers use the reclamation of land from the sea, in order to relieve congested cities.
Creating areas of land in the sea by filling is applicable only when the water is shallow (less than 20 meters), otherwise it is too expensive both
economically and environmentally. Faced with these physical limitations and environmental effects, very large floating structures offer an

alternative to creating a solid ground for operation.

The term mega-float or Very Large Floating Structures is used to describe a system that includes a floating structure, the docking and the access
system. Unlike vessels, VLFS having very large surfaces are not likely to tumble and they are developed by linking a number of floating
construction units. Therefore, in the case of mega-floats, excessive horizontal dimensions, compared to the typical field wavelengths, lead to the
elastic displacement across the body, thus the potential of modeling the structure as a thin floating elastic plate. The structure’s dynamic
deflection is characterised primarily by the vertical elastic displacement, caused by the surface waves, which also propagate from one structure
edge to the other, and influences loads and motions which should be taken into account in the design and construction of the mega-float in
order to ensure its proper functioning. It also provides basic information for further local dynamic analysis, study of the floating structure’s

strength and material fatigue, so that long term use of mega-floats will be guaranteed.

In the near-shore area, elastic wave-structure interactions are also affected by the seabed. Indeed, surface gravity waves that propagate in
relatively shallow regions feel the bed and are subject to shoaling, refraction and diffraction phenomena, whose description becomes more
difficult as the bottom topography becomes more complex. These wave transformations have immediate effect to the wave-structure
interaction. In addition, there are side-effects associated with the development and/or transformation of local currents in the coastal zone
around the structure which change the distribution of oxygen in the water column; the latter sometimes affecting significantly the marine biology
of the region having serious environmental effects. All of the above make the specific hydroelastic problems of wave-bed-structure interaction

even more complex, and strengthen the interest in the development of methodologies for better prediction of their effects.

The examined hydroelastic problem, after linearization, is effectively treated in the frequency domain and many methods have been developed
for its solution (e.g., the review in Belibassakis & Athanassoulis, 2005). In the case of an ice sheet of varying thickness, floating on water of
\varying depth, Porter & Porter (2004) derived a simplified model using a variational principle and invoking the mild-slope approximation with
respect of the ice thickness and water depth variations. Numerical methods for predicting the linearized hydroelastic responses of VLFS in
variable bathymetry regions have been also developed, based on BEM (Utsunomiya et al. 2001, Wang & Meylan 2002), on FEM (Kyoung et al.

2005), on eigenfunction expansions in conjunction with step-like bottom approximation (Murai et al. 2003). In the case of the hydroelastic
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behaviour of large floating bodies over general bathymetry, modelled as thin homogeneous plates, a coupled-mode system has been derived and
examined by the authors (Belibassakis & Athanassoulis 2005, 2006). This method is based on a local vertical expansion of the wave potential in
terms of hydroelastic eigenmodes, extending previous similar approach for the propagation of water waves in variable bathymetry regions
(Athanassoulis & Belibassakis 1999, Belibassakis et al. 2001). A similar approach based on multi-mode expansion has been presented by Bennets

et al. (2007), with application to wave scattering by ice sheets of varying thickness.

The key objective of the proposed project is the development and improvement of computational tools permitting the simulation of the
hydrodynamic-hydroelastic interaction of sea waves with large floating structures with general characteristics in areas of general 3D bathymetry,
in order to assist both in the further development of such floating structures (as explained in more detail below), and in the prediction of ice

detachment processes and the boundary between sea and ice.

WORKPACKAGES AND METHODOLOGY

WP1. Development and optimisation of specific models and numerical techniques for the description of wave propagation over coastal and

marine areas of varying 3D bathymetry.

Development/optimization of a reliable wave model, which satisfactorily describes surface water waves propagating from offshore to coastal
areas; these include calculations throughout the wavefield from the bed up to the free surface, without the presence of structures. This will

provide the basis for formulating and solving the hydroelastic problem including the effect of the VLFS.

Activities:

WP1.A1. Development/optimization of a coupled-mode model, capable of describing the entire wavefield in detail, without the presence of
structures, over varying general 3D bathymetry.

\WP1.A2. Numerical solution of the wave problem, based on the above model, for periodic waves, in various selected conditions and
wavefields (wave frequencies, bathymetry).

\WP1.A3. Comparisons with simpler models (Boussinesq type); model evaluation in variable bathymetry regions. Comparisons with field

measurements, model calibration.

WP2. Hydroelastic analysis of VFLS in general ocean/coastal fields within the context of water-wave and thin-elastic-plate theory.

Development of a continuous, nonlinear, coupled-mode technique; application to the hydroelastic analysis of VFLS of shallow draft over a general
bottom topography, based on the coupled-mode model developed by WP1, for waves propagating in variable bathymetry regions. Under the
assumption of small deflections and neglecting the rotation of plate section, the shallow-draft platform will be modeled as a thin floating plate,
using linear elastic plate theory. This model will be the basis for comparisons for more sophisticated models that are going to be developed in

the following WPs.

Activities:

\WP2.A1. Theoretical expression of the combined hydrodynamic-hydroelastic problem in general bathymetry wavefields, in the context of thin-
elastic-plate theory with general characteristics of mass and stiffness.

\WP2.A2. Development and numerical solution of the above problem with an extension of the coupled-mode model of WP1.

\WP2.A3. Comparisons with simpler models that correspond to simplified environments, such as constant water depth, and evaluation of the
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presented model in variable bathymetry regions.

WP3. Development of improved theory (in vacuo) of finite thickness plates, accounting for shear stress effects, variable thickness and

multiple layers.

Development of a new model for shear deformable plates (or beams), derived by an enhanced representation of the elastic displacement field.
The present model contains additional elastic vertical modes, permitting the shear strain and stress to vanish on both the upper and lower
boundaries of the thick floating plate. This model will extend third-order plate theories by Reddy (1984) and Bickford (1982) (see Wang, Reddy &

Lee 2000) to plates and beams of arbitrary shape and thickness (Kokkinos 1995, 2010).

Activities:

WP3.A1. Development of the above new model.

\WP3.A2. Equivalent reformulation in the form of coupled system of differential equation with respect to the amplitude of the elastic modes.
\WP3.A3. Numerical results. Examination of various test cases and comparison with simpler models based on thin elastic plate theory.

WP4. Development and application of a novel coupled-mode model for the VLFS responses using an improved plate theory. Applications to

floating and submerged long bodies under the impact of the local wavefield.

Conjunction between the coupled-mode model of WP1 with the floating elastic body in a marine/coastal region (characterized by general
bathymetry), modeled on the context of improved elastic-plate theory of finite thickness, arbitrary boundary, with internal discontinuities,

multiple layers and general characteristics of mass and stiffness (per unit of surface area) produced in WP3.
Activities:

\WP4.A1. Theoretical expression of the combined hydrodynamic-hydroelastic problem, in wavefields of general bathymetry, in the context of

the improved theory of shear deformable elastic plates of finite thickness, with general characteristics of mass and stiffness.
\WP4.A2. Development and numerical solution of the above problem by extending the coupled-mode model of WP2.

\WP4.A3. Comparisons with the simpler model described in WP2 and evaluation of the presented model in variable bathymetry regions.

Comparisons with experimental data and demonstration of the dominance of the novel model of this workpackage.

WP5. Application of hybrid finite-boundary element method for the examination of local phenomena. Global-local model conjugation

including coupled-mode types.

Development and evaluation of new computational structural models for floating structures, based on FEM (e.g., Hughes 2000, Fung & Tong

2001) and BEM (Kokkinos, 2010). Simulation algorithms for the prediction of the sea-elastic plate and sea-ice local interaction phenomena.

Activities:

\WP5.A1. Development of numerical techniques (hybrid BEM-FEM models) for the evaluation of the local dynamic behaviour and assessment
of strength for critical structural components of VLFS.

\WP5.A2. Numerical results for the local models (stresses, strains, stress intensity factors, etc.) and comparison to experimental results and

data in the literature.
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WP6. Evaluation and assessment of results — publicity actions.
Activities:
\WP6.A1. Evaluation of results

The assessment of the proposed project will be carried out on a regular basis with the cooperation of all members of the research team and
external partners. Core activity in the last WP is the viability study and the possibility of extending the cooperation beyond the end of the
proposed project. Also, the coordinator of the project will prepare the progress report where annual reviews, as well as the data on output
indicators, will be recorded. Two months prior to the formal completion of the project the Main Research Team (MRT) will produce an internal
evaluation report, which will be targeted both on the positive results of the overall project and possible weaknesses and problems encountered

during the implementation of the project.

\WP6.A2. Publicity actions

Production of information material associated with the objects of the proposed research project. Development of a relevant webpage providing

information on the progress and results of the project, relevant technical reports and published papers.

\WP6.A3. Seminar organization

Two specialised seminars are proposed: The first meeting, which will last a week and the main speaker will be Professor J.N. Reddy, focuses on
\variational principles and the mathematical foundation of the finite element method, with applications to engineering, especially in terms of|
dynamic analysis of elastic/composite plates, in a general context, but also in relation to the objective of the proposed project. It should be
noted that Prof. J.N. Reddy is a world famous expert in the above issues (over 400 journal papers and 10,000 citations), with wide research
activity and a rich publication list (16 books) over the last forty years and his participation in this project is considered a great honor by our
research group. The second one-week seminar, will have main speaker the Prof. G. Athanassoulis, who will focus on issues of maritime
hydrodynamics and hydroelastic analysis of floating structures. Also, participation in the project of qualified researchers from NTUA and the
Institute of Oceanography (part of the Hellenic Centre for Marine Research), will demonstrate the interest and applicability of the work in the

production of marine technology and the protection of the coastal area.

Progress beyond the state of the art (Describe the new findings in the area, that are anticipated after the successful
completion of the study, not reported previously) (350 words max)

As already mentioned, the main objective of the project is the development of innovative and powerful computational tools that simulate the
hydrodynamic-hydroelastic wave-structure interactions for large floating elastic bodies on seas of general characteristics in offshore and near-
shore areas. The described problem becomes even more complicated within environments of varying 3D topography. Indeed, in near shore areas
phenomena as refraction, diffraction and shoaling make the wave-structure interaction problem considerably difficult. This project will deal with
these issues by developing innovative nonlinear mathematical models to describe wave propagation over varying general bathymetry including
the wave interaction with large floating structures; the latter not being dealt before. This will allow the development of new technological
processes in the design and the production of such structures, including the study of the impact on the coastal zone, as well as the wave-ice

interaction, which is a major environmental problem particularly in the polar regions with global implications.

The usual approach treats the presented hydroelastic problem in the context of thin plate theory for the deflection of the large floating body and
calculation of induced motion and loads. The development of a new model for shear deformable plates (or beams) of finite and variable
thickness consisting even of multiple layers, derived by an enhanced representation of the elastic displacement field, is an important result for

beam/plate vibration in vacuo. The computational model will combine through energy variational principles the advantages of the finite and
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boundary element methods and it will incorporate a mesh reduction approach through the Analog Equation Method. Furthermore, the coupling
of the above enhanced model with water wave hydrodynamics in general bathymetry regions will permit better simulation of the physics of a

\very complicated problem and will significantly extend its applicability.

Finally, the global model will be coupled with local 3D FEM-BEM models accounting for structural details of the floating body. These will permit
the evaluation of the local dynamic behaviour and the assessment of the strength for critical structural components ensuring long term use of

mega-floats and, in the case of wave-ice interaction, will support further studies concerning global environmental effects.

Management structure and procedures (Summarize the managerial structure of each workpackage (allocation of work per
laboratory) and the procedures to achieve the deliverables) (350 words max)

WP1. Development and optimization of specific models and numerical techniques for the description of wave propagation over

coastal/marine areas of varying 3D bathymetry.
WP1.A1l. Development/optimization of a coupled-mode model.
WP1.A2. Numerical solution in various selected wavefields.
WP1.A3. Comparisons with simpler models, field measurements and evaluation.
Research team: Belibassakis, Kokkinos, Athanassoulis, Gerostathis, Valavanides, Sybetheros, Katsardi, Soukissian

Period: months 1-21

WP2. Hydroelastic analysis of VFLS in general ocean/coastal fields within the context of water-wave and thin-elastic-plate theory.
WP2.A1. Theoretical expression of the problem using thin-elastic-plate theory with general characteristics of mass and stiffness.
WP1.A4. Numerical solution in various selected wavefields.

WP2.A1. Comparisons with simpler models and evaluation.
Research team: Belibassakis, Kokkinos, Athanassoulis, Gerostathis, Valavanides, Katsardi, Georgiou

Period: months 4-21

WP3. Development of improved theory (in vacuo) of finite thickness plates, accounting for shear stress effects, variable thickness and

multiple layers.
WP3.A1. New model for shear deformable plates of finite thickness.
WP3.A2. Derivation of coupled system of differential equation with respect to the amplitude of the elastic modes.
WP3.A3. Numerical results and comparison with models using thin-elastic-plate theory.
Research team: Kokkinos, Reddy, Belibassakis, Athanassoulis, Gerostahthis

Period: months 4-27

WP4. Development and application of a novel coupled-mode model for the VLFS responses using an improved plate theory. Application to

floating and submerged, long bodies, under the impact of the local wavefield.
WP4.A1. Theoretical expression of the combined hydrodynamic-hydroelastic problem.

WP4.A2. Numerical solution of the above problem by extending the coupled-mode model of WP2.
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WP4.A3. Comparisons with simpler models, field measurements and evaluation.
Research team: Belibassakis, Kokkinos, Athanassoulis, Gerostathis, Katsardi, Politis

Period: months 7-33

WP5. Application of hybrid finite-boundary element method for the examination of local phenomena. Global-local model conjugation

including coupled-mode types.

WP5.A1. Development/application of hybrid FEM-BEM models for evaluation of local dynamic behaviour and strength assessment of critical

structural components of VLFS.
WP5.A2. Comparison of numerical results with experimental data and validation.
Research team: Kokkinos, Reddy, Filopoulos, Markolefas

Period: months 10-33

WP6. Evaluation and assessment of results — publicity actions.
WP6.A1. Evaluation of results
WP6.A2. Publicity actions
WP6.A3. Organization of Seminars

Research team: All

Period: months 1-33

Expected results (Summarize the deliverables anticipated following the successful completion of the study) (150 words
max)

The deliverables of the proposed research are summarized below:

WP1. Computational wave models and documentation.

WP2. Computational hydroelastic models and documentation.

WP3. Computational models in vacuo and documentation.

WP4. Computational conjugated models (WP2 & WP3) and documentation.

Note: Preparation of related papers from WP1-WP4 for publication in international scientific journals/conferences by the members of the

research team.

WP5. New computational hybrid FEM-BEM models to resolve technical problems relating to the construction and operation of large floating
structures in the marine and coastal environment, simulation and prediction codes relating to the sea-ice interaction and contributing to global

environmental risks assessment and documentation. Submission of technical papers to international scientific journals/conferences.

WP6. Publications in international scientific journals/conferences. Interim progress reports and final report of the proposed research program.
Development and further improvement of the relevant webpage. Organisation of specialized seminars. Production of Seminar Notes (Lecture

Notes). Internal evaluation of MRT Report.

Implementation possibilities (Highlight the utility(ies) of the deliverable(s) including translational capabilities and the
target groups that might have interest for these deliverables) (150 words max)
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The proposed research contributes to the technology for large floating structures, which can be used in Greece within the coastal zone for the
economic development of islands in the Aegean and lonian seas. Apart from that, VLFS is the main infrastructure for the development of
maritime and offshore wind energy through offshore wind farms. EU Commission considers this the energy of the future, as it represents a
source of clean, indigenous and renewable energy (its utilisation will be 40 times greater by 2020). Benefits: the production units at sea are
larger than on land, winds are stronger and more stable at sea, wind farms protect certain marine ecosystems and provide new uses of the sea

(offshore aquaculture benefiting from the VLFS).

It is necessary to have the appropriate technology and scientific resources to fully exploit VBLFS and, in this perspective, to develop synergies

between clean energy production and maritime technology.

Expected benefits in local and international level (Highlight possible benefits in Education and Academia, development of
research environment and infrastructure, spreading of the results in the Society and putative financial interest in local or
international level) (200 words max)

The proposed work aims the creation and strengthen of a research team in TEI-Athens, in collaboration with the National Technical University of
IAthens, the Hellenic Center for Marine Research, the Dept. of Mechanical Engineering at Texas A&M University and others external associates,
with mean activity in the development and optimization of large elastic floating structures technology that are located and operating in the near-
shore and coastal environment. Also the proposed work, through the collaborations and the final deliverables serves as an integration of a long

term research of the various members in various research directions.

IAdditionally, an important goal of the work is the optimization of experimental measurements using the small-scale towing tank of the Naval
Architecture Dept. and the improvement of the prediction abilities of the experimental procedure through the assimilation of analytic models. For
supporting the conduction of the measurements of hydrodynamic responses of elastic floating bodies to waves, the commission of special
measurement devices is proposed (e.g. electronic accelerometers) and software for data acquisition is proposed. Thus the proposed work will

complement the existing installed measurement equipment highlighting and extending its capabilities.

Timetable (Create a table to describe the timetable of each workpackage, highlighting the overlapping periods between
them as well as the interim and final reports of the project)
Timetable

The Timetable of the project is provided in tabular form and PDF format at the following active link:
http://users.teiath.gr/fkokkinos/Archimedes/Timetable_Project_HYDELFS.pdf

Budget justification (Create a table to show the total budget of the project. Following that, justify the requested budget
per workpackage)

The Budget of the project is provided in tabular form and PDF format at the following active link:

http://users.teiath.gr/fkokkinos/Archimedes/Budget_Project_HYDELFS.pdf

Please, provide the names, contact details and links to web pages of three researchers from abroad that can act as
referees of your proposal (200 words max)

1. Penny Temarel,
Professor of Hydroelasticity (Fluid-Structure Interactions),
School of Engineering Sciences
University of Southampton,
e-mail: p.temarel@soton.ac.uk

Web page: http://www.soton.ac.uk/ses/people/staff/TemarelP.html

2. Chris Swan,
Professor of Hydrodynamics,

Dept. of Civil and Environmental Engineering,

https://archimedes.opengov.gr/project/view/657[31/10/2010 11:04:27 pp]



http://users.teiath.gr/fkokkinos/Archimedes/Figure1.pdf
http://users.teiath.gr/fkokkinos/Archimedes/Timetable_Project_HYDELFS.pdf
http://users.teiath.gr/fkokkinos/Archimedes/Budget_Project_HYDELFS.pdf
mailto:p.temarel@soton.ac.uk
http://www.soton.ac.uk/ses/people/staff/TemarelP.html

Project Review

Imperial College, London,
e-mail: c.swan@imperial.ac.uk

Web page: http://www3.imperial.ac.uk/people/c.swan

3. C.M. Wang,
Professor of Hydroelasticity and Mega-Floats,
Director of Faculty of Engineering,
Department of Civil Engineering,
National University of Singapore
e-mail: cvewcm@nus.edu.sg
Web page: http://www.eng.nus.edu.sg/civil/people/cvewcm/wcm.html#bio,

http://www.eng.nus.edu.sg/esp/Prof%20Wang%20Chien%20Ming%20Web/Very%20Large%20Floating%20Structures%20(VLFS).htm

IAdditional notes (Add a note only if you feel that an important area of your project was not covered in the domains above)
(350 words max)

IA list of basic references appearing in the various sections of this proposal is included here:

IAthanassoulis G.A., Belibassakis K.A. (1999), J. Fluid Mech., 389, pp. 275-301.

IAthanassoulis G.A., Belibassakis K.A. (2009), J. of Engineering for the Maritime Environment, Vol. 223, pp. 419-437.
Bickford W.B. (1982), Dev. Theor. Appl. Mech. 11, pp. 137-150.

Belibassakis K.A., Athanassoulis G.A., Gerostathis Th. (2001), Applied Ocean Research, 23, pp. 319-336.

Belibassakis K.A., Athanassoulis G.A. (2005), J. Fluid Mech., 531, pp. 221-249.

Belibassakis K.A., Athanassoulis G.A. (2006), Applied Ocean Research 28, pp.59-76.

Bennets L., Biggs N., Porter D. (2007), J. Fluid Mech., 579, pp. 413-443.

Eatock Taylor R. (2007), J. of Engineering Mathematics, 58(1-4), pp. 267-278.

Hughes T.J.R. (2000), The Finite Element Method, Linear Static and Dynamic F.E. Analysis, Dover-New York.
Kashiwagi M. (2000), J. of Offshore and Polar Engineering, 10(2), pp.81-90.

Kokkinos F.T. (2010), Recent Developments in Boundary Element Methods, WITPress CMP, Southampton, pp. 103-118.
Kokkinos F.T., Reddy J.N. (1996), Applied Composite Materials, Vol. 3, pp. 277-300.

Kokkinos F.T., Reddy J.N. (1995), Journal of Elasticity, Vol. 38(3), pp. 221-259.

Kyoung J.H., Hong S.Y., Kim B.W., Cho S.K. (2005), Ocean Engineering, 32, pp. 2040-2052.

Murai M., Inoue Y., Nakamura T. (2003), “The prediction method of hydroelastic response of VLFS with sea bottom topographical effects”,
Proc. 13th ISOPE Conference, pp. 107-112.

Porter D., Porter R. (2004), J. Fluid Mech., 509, pp. 145-179.

Reddy J.N. (1984), J. Appl. Mech., 51, pp. 745-752.

Reddy J.N. (1984), Energy and Variational Methods in Applied Mechanics, J. Wiley, New York.
Reddy J.N. (2004), Mechanics of Laminated Composites, Plates and Shells, CRC Press.

Squire V.A. (2007), Cold Reg Sea Tech, 49, pp. 110-133.
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Utsunomiya T., Watanabe E., Nishimura N. (2001), “Fast multipole algorithm for wave diffraction/radiation problems and its application to
LFS in variable water depth and topography”, Proc. 20th OMAE.
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ang C.M., Reddy J.N., Lee K.H. (2000), Shear deformable beams and plates, Elsevier.

atanabe E., Utsunomiya T., Wang C.M. (2004), Engineering Structures, 26, pp. 245-256.
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