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THE SINGULARITY EXPANSION METHOD APPLIED TO A TRANSIENT FLUID-STRUCTURE INTERACTION PROBLEM Christophe HAZARD † , Franc¸ois LORET†,∗ † Laboratoire



POEMS, Unit´e Mixte de Recherche CNRS/ENSTA/INRIA. Address: ENSTA/UMA/POEMS, 32 boulevard Victor, 75739 Paris cedex 15, France. ∗ Email: [email protected] Abstract In this paper we propose an original approach for the simulation of the transient two-dimensional motions of a floating elastic plate (ice floe, floating runway, . . . ) using the so-called Singularity Expansion Method. This method consists in computing an asymptotic behaviour of the response for large time obtained by means of L APLACE transform using the analytic continuation of the resolvent of the problem. We present some numerical results to illustrate and discuss the efficiency of this approach. Introduction This paper is devoted to the numerical study of an original approach called the Singularity Expansion Method (SEM) for representing the transient two-dimensional motions of a floating thin elastic plate. The SEM is based on the notion of resonances and was initiated by L AX and P HILLIPS [4] for the the scalar wave equation outside a bounded obstacle. In hydrodynamics the first application was proposed by M ASKELL and U RSELL [3] for the sea-keeping of a half-immersed horizontal circular cylinder. More recently M EYLAN [6] used the SEM to derive the time-dependent motions of thin plate on shallow water (1D model). From a numerical point of view we refer to the work by BAUM [1] in the context of electromagnetism. Concerning details omitted here as well as an analysis of the 3D case we invite the reader to consult L ORET [5]. Sea-keeping problem and basic principle of SEM We consider the two-dimensional motions of a thin elastic plate floating at the free surface of an inviscid perfect fluid whose motion is assumed irrotational. We denote Ω := {(x, y) ∈ R2 ; y < 0} the half-plane filled by the water at rest. Its boundary ∂Ω consists in the free surface F and the plate domain P . Let β and γ denote respectively flexibility and mass per unit length of the plate. We present in the sequel a non dimensional expression of equations which model our problem when the motion of the plate is described by the K IRCHHOFF -L OVE model, (see [8]), involving the acceleration potential Φ



(in fact its opposite) and η which denotes the displacement of both the plate and the free surface. The linearized time-dependent sea-keeping problem consists in finding the pair (η , Φ) solution at every time t > 0 to



∂t2 η −Φ + η +



β∂x4 η ∂x2 η



∆Φ = 0 in Ω ,



(1a)



+ ∂y Φ = 0 on ∂Ω ,



(1b)



−Φ + η = 0 on F ,



(1c)



− γ∂y Φ = 0 on P ,



(1d)



∂x3 η



on ∂P ,



(1e)



+ initial conditions.



(1f)



=0=



The SEM is based on the analytic properties of the response as a function of the L APLACE transform variable s, 0 (a complex frequency), i.e. the analytic properties of the operator -the resolvent- which describes the solution of equations (1) after application of the L APLACE transform (H AZARD gave a general introduction in [2]). The singularities of the analytic continuation to the anti-causal half-plane 























des documents recommandant







[image: alt]





Generalized eigenfunction expansions; an ... - Francois LORET 

1 Introduction. In this paper, we show a general way of establishing eigenfunction expansions ... Without outer excitation, the velocity potentiel ËœÏ• = ËœÏ•(X, t) satisfies ... compact perturbation of the free water wave problem (with a possible ..










 


[image: alt]





Freeing the Comparative Method from the tree ... - Alexandre Francois 

the development of a language family, the assumptions made by the tree model are ..... cial relations between communities A and B, over the entire course of the history of ..... New York: Henry Holt. ... Sixth International Congress on Oceanic Lingui










 


[image: alt]





Linear Time-Dependent Motion of a Two ... - Francois LORET 

This is especially true o f the single f requency solution, ho w ever it is less true o f the time - dependent ..... 1: The evolution o f a symmetric displacement f or.










 


[image: alt]





Freeing the Comparative method from the Tree ... - Alexandre Francois 

linguistics, and discussing their advantages and disadvantages. ..... not lend themselves to straightforward storytelling as much as a tree diagram would. The.










 


[image: alt]





Who's Who In The Singularity - IEEE Spectrum 

think it is vanishingly unlikely in the foreseeable future.â€� â€œ The best reason for believing that robots might someday become conscious is that we human beings ...










 


[image: alt]





Who's Who In The Singularity - IEEE Spectrum 

think it is vanishingly unlikely in the foreseeable future.â€� â€œ The best reason for believing that robots might someday become conscious is that we human beings ...










 


[image: alt]





The Boundary Layer Method 

The boundary layer module uses the velocity distribution derived by the panel method and performs its calculations based on the formulas presented in [14, 15, ...










 


[image: alt]





the probabilistic method 

Â·Ð…. The initial value (0) = 1 gives a unique solution. ( ) = (1+ ). Â½ . ...... 2. (*) Let. = (Ðž ) be a graph with chromatic number ( ) = 1000. Let. Ð� ...... Sentences must be finite. ...... Paul began his lecture with a gentle correction that I 










 


[image: alt]





THE ACHIEVED PROFITS METHOD 

corresponding balance sheet presentation is intended for adoption as ... 11 This guidance is intended to cover long term insurance business, which in the.










 


[image: alt]





The method .fr 

The glory: give yourself the permission to be the coolest guy, you are the only one who can give it ... If you express yourself with authenticity, everything ... Page 2 ...










 


[image: alt]





The Finite Element Method 

O.C. Zienkiewicz, CBE, FRS, FREng. UNESCO Professor of Numerical Methods in Engineering. International Centre for Numerical Methods in Engineering, ...










 


[image: alt]





The Finite Element Method 

Volume 2: Solid Mechanics ... University of California at Berkeley ... -@4 member of the Reed Elsevier plc group. First published in 1967 by .... and physics. ... Plates and shells (Chapters 4-9) This section is of course of most interest to those.










 


[image: alt]





System and method for tuning an ... - of Pierre-Francois Quet 

A gas containing hydrogen can contact the first 30 during operation of the electrochemical cell stack. ... Second electrode reduction reaction: 2H*+2e â†’H2.










 


[image: alt]





Alex Francois - Alexandre Francois 

'The women lit fires, while the men went to the gardens.' ...... math 2007, 2012, 2015); and the criteria that define, for example, nouns or adjectives in ..... The general formula for calculating a language's multifunctionality score f is given in (










 


[image: alt]





Israel's singularity and ethical universality 

by which Abraham founded the Jewish people is an act of separation, the breaking of all ties ... which makes sense only when considering elements within sets.










 


[image: alt]





Educational Expansion and the Kuznets Effect 

is the variance of earnings, j =1,2 = educated and uneducated group, respectively, and o is the variance of earnings in the population, then inequality (as ...










 


[image: alt]





Expansion of direction space around the cardinal 

Revised: August 19, 2004. Pursuit data ... Press, W.H., Teukolsky, S.A., Vetterling, W.T., and Flannery, B.P.. (1992). Modeling of .... Rev. Neurosci. 10, 97â€“129.










 


[image: alt]





Francois et al. -- The Languages of Vanuatu ... - Alexandre Francois 

basic vocabulary lists in 179 distinct linguistic varieties (whether languages or dialects). About the ... English - were all introduced during European colonisation. ... Figure 1 provides a new reference map of Vanuatu's 138 languages (map created i










 


[image: alt]





EDUCATIONAL EXPANSION AND THE INEQUALITY OF PAY 

Page 1. Page 2. Page 3. Page 4. Page 5. Page 6. Page 7. Page 8.










 


[image: alt]





Liasse fiscale SCF EXPANSION 

CrÃ©ances rattachÃ©es Ã  des participations. BB. BC. Autres titres immobilisÃ©s. BD .... 2 000. 143 259. 43 442. 11 910. 220 611. 19 789. 157 103. 3 272. 180 164.










 


[image: alt]





AUDIO-EXPANSION QUASIMIDI 

Treatment of external sound sources via the audio inputs of the 309 . ... handling the installation yourself, our distributor or one of the authorized dealers (see ...










 


[image: alt]





expansion suggestions 

Apr 13, 2009 - After these brainstorming, I was the pleasure to do the following document and send it to you. In this study, you will be able to read by order of ...










 


[image: alt]





Expansion Joints 

easy to repair, is not as susceptible to snowplow damage as other expansion joint ..... Burke, M. P., Jr., Bridge Deck Joints, National Cooperative Highway ...










 


[image: alt]





COMBINED METHOD FOR THE COMPUTATION OF THE 

in order to reduce the investigation domain to one cell of the structure. ..... (A8). Equation (A6) means that Gnm(z) is continuous in z = 0, whereas from (A8) we ...










 














×
Report THE SINGULARITY EXPANSION METHOD ... - Francois LORET





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



