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function [h n_t n_c somK somKh somKh2 e] = gestiondonneesassemblageMN(h_t, 

h_c, K_ini_t, K_ini_c) 

  
n_t = size(h_t,1); 
n_c = size(h_c,1); 
i_t = ones(n_t,1); 
i_c = zeros(n_c,1); 
i_t1 = zeros(n_t,1); 
i_c1 = ones(n_c,1); 
h = [h_t, K_ini_t, i_t, i_t1 ; h_c, K_ini_c, i_c, i_c1]; 
h = sortrows(h,-1); 
somK=zeros(n_c+n_t+1,2); 
somKh=zeros(n_c+n_t+1,2); 
somKh2=zeros(n_c+n_t+1,2); 
e=zeros(n_c+n_t+1,4); 

  
somK(1,1)=sum(h(:,2).*h(:,4)); 
somKh(1,1)=sum(h(:,1).*h(:,2).*h(:,4)); 
somKh2(1,1)=sum(h(:,1).*h(:,1).*h(:,2).*h(:,4)); 
somK(1,2)=sum(h(:,2).*h(:,3)); 
somKh(1,2)=sum(h(:,1).*h(:,2).*h(:,3)); 
somKh2(1,2)=sum(h(:,1).*h(:,1).*h(:,2).*h(:,3)); 

  
for i=1:(n_c+n_t) 
    somK(i+1,1)=somK(i,1)+h(i,2)*(h(i,3)-h(i,4)); 
    somKh(i+1,1)=somKh(i,1)+h(i,1)*h(i,2)*(h(i,3)-h(i,4)); 
    somKh2(i+1,1)=somKh2(i,1)+h(i,1)*h(i,1)*h(i,2)*(h(i,3)-h(i,4)); 
    somK(i+1,2)=somK(i,2)-h(i,2)*(h(i,3)-h(i,4)); 
    somKh(i+1,2)=somKh(i,2)-h(i,1)*h(i,2)*(h(i,3)-h(i,4)); 
    somKh2(i+1,2)=somKh2(i,2)-h(i,1)*h(i,1)*h(i,2)*(h(i,3)-h(i,4)); 
    e(i+1,1)=(somKh2(i+1,1)-somKh(i+1,1)*h(i,1))*(somKh(i+1,1)-

somK(i+1,1)*h(i,1))^-1; 
    e(i+1,3)=(somKh2(i+1,2)-somKh(i+1,2)*h(i,1))*(somKh(i+1,2)-

somK(i+1,2)*h(i,1))^-1; 
end 

  
for i=1:(n_c+n_t) 
    e(i,2)=e(i+1,1); 
    e(i,4)=e(i+1,3); 
end 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



function [KLOC]=el_fini_assMN(M,N,somK,somKh,somKh2,e) 
        ex=M/N; 
        n = size(e,1); 
        if M>0 
            for i=1:n 
                if (((sign(e(i,1))*sign(e(i,2)))==-1) && (ex<e(i,1) || 

ex>e(i,2))) || (ex<e(i,1) && ex>e(i,2)) 
                    KLOC = [somK(i,1) 0 somKh(i,1) ;  
                        0 somK(i,1)*10^3 0; 
                        somKh(i,1) 0 somKh2(i,1)]; 
                    break 
                end 
            end 
        elseif M<0 
            for i=1:n 
                if (((sign(e(i,3))*sign(e(i,4)))==-1) && (ex<e(i,3) || 

ex>e(i,4))) || (ex<e(i,3) && ex>e(i,4)) 
                    KLOC = [somK(i,2) 0 somKh(i,2);  
                        0 somK(i,2)*10^3 0; 
                        somKh(i,2) 0 somKh2(i,2)]; 
                    break 
                end 
            end 
        elseif (M==0 && N~=0) 
            if N>0 
                KLOC = [somK(1,2) 0 0; 
                        0 somK(1,2)*10^3 0 ; 
                        0 0 1]; 
            else 
                KLOC = [somK(1,1) 0 0; 
                        0 somK(1,1)*10^3 0; 
                        0 0 1]; 
            end 
        end 
        KLOC = [KLOC -KLOC; -KLOC KLOC]; 

   Rotation en KGLOB 



function [RMNTGLOB] = el_fini_assMNB(IELEM, DEPGLOB, I, KLOC, h) 

  
    DEPLOC = zeros(6,1); 

    n = size(h,1) ;   
    NO1  = IELEM(I,1); 
    NO2  = IELEM(I,2); 

     
    for J=1:3 
        IDDL1 = (NO1-1)*3+J; 
        IDDL2 = (NO2-1)*3+J; 
        DEPLOC(J) = DEPGLOB(IDDL1); 
        DEPLOC(J+3) = DEPGLOB(IDDL2); 
    end 

     
    NHE = 0; 
    MHE = 0; 
    DEPCOMP=zeros(n,1); 
     

 
    for J=1:n 
        DEPCOMP(J,1) = (DEPLOC(4)-DEPLOC(1))+h(J,1)*(DEPLOC(6)-DEPLOC(3)); 
        if DEPCOMP(J)>=0 
            NHE = NHE + h(J,2)*DEPCOMP(J)*h(J,3); 
            MHE = MHE + h(J,1)*h(J,2)*DEPCOMP(J)*h(J,3); 
        else 
            NHE = NHE + h(J,2)*DEPCOMP(J)*h(J,4); 
            MHE = MHE + h(J,1)*h(J,2)*DEPCOMP(J)*h(J,4); 
        end 
    end 

  
   RMNTLOC = RKLOC*DEPLOC; 
   RMNTLOC(1)=-NHE; 
   RMNTLOC(3)=-MHE; 
   RMNTLOC(4)=NHE; 
   RMNTLOC(6)=MHE; 

   Rotation en RMNTGLOB 



clear all 
close all 
clc 

  
% INTRODUCTION DES DONNES INITIALES 

  
NNOEUD = 31; 
NAPPUI = 2; 
NELEM = 30; 
NMECA = 1; 
NGEOM = 3; 
NCHAR = 2; 
NLIB = NNOEUD*3; 

  
%   NNOEUD      : Nombre de noeud de la structure 
%   NAPPUI      : Nombre de noeuds appuyés 
%   NELEM       : Nombre d'éléments 
%   NMECA       : Nombre de matériaux 
%   NGEOM       : Nombre de géométrie 
%   NCHAR       : Nombre de charges concentrées 
%   NLIB        : Nombre de degré de liberté = NNOEUD * 3 

  
h_t = [379.255 ; 239.255 ; 119.255 ; -120.745 ; -240.745]*10^(-3); 
h_c = [309.145 ; -309.145]*10^(-3); 
K_ini_t = [574.75 ; 414.85 ; 420.75 ; 420.75 ; 512.63]*10^6; 
K_ini_c = [2394 ; 2394]*10^6; 

  
[h n_t n_c somK somKh somKh2 e] = gestiondonneesassemblageMN(h_t, h_c, 

K_ini_t, K_ini_c); 

  
COOR = [0 0 ; 0 0.5 ; 0 1 ; 0 1.5 ; 0 2 ; 0 2.5 ; 0 3 ; 0 3.5 ; 0 4 ; 0 4.5 

; 
    0 5 ; 0 5 ; 0.5 5 ; 1 5 ; 1.5 5 ; 2 5 ; 2.5 5 ; 3 5 ; 3.5 5 ; 4 5 ; 4 5 

;  
    4 4.5 ; 4 4 ; 4 3.5 ; 4 3 ; 4 2.5 ; 4 2 ; 4 1.5 ; 4 1 ; 4 0.5 ; 4 0]; 
RMECA = [210000000000 7850 355000000]; 

  
GEOM = zeros(NGEOM, 2); 
GEOM(1,:) = [197.8 5.7680]*10^(-4); 
GEOM(2,:) = [156 9.208]*10^(-4); 

  
CHARGE = zeros(NNOEUD, 3); 
CHARGE(11, :) = [100000 0 0]; 
CHARGE(16, :) = [0 -500000 0]; 

  
IELEM = ones(NELEM,5); 
IELEM(1,:) = [1 2 1 1 1]; 
IELEM(12:19,5) = 2; 
IELEM(11,5) = 3; 
IELEM(20,5) = 3; 
for i = 2:NELEM; 
    IELEM(i,1) = IELEM(i-1,1)+1; 
    IELEM(i,2) = IELEM(i-1,2)+1; 
end 
IAPPUI = [1 1 ; 31 1]; 

  



% COOR          : Tableau des coordonnées (x,y) 
% RMECA         : Tableau des caractéristiques mécaniques (E, masse 

volumique, fy) 
% GEOM          : Tableau des géométrie (section, inertie, h_t, h_c, 

K_ini_t, K_init_c, n_t, n_c) 
% CHARGE        : Vecteur des charges concentrées aux noeuds (Fx,Fy,Mz) 
% IELEM         : Tableau des éléments (noeud 1, noeud 2, type, n° méca, n° 

géométrie) 
        % REM   : Tous les éléments sont de type bi-encastré, avec le même 

modèle mécanique  
% IAPPUI        : Tableau des noeuds appuyés (n°noeud, code appui) 

  
RK = zeros(NLIB, NLIB); 
RP = zeros(NLIB, 1); 
REACTION = zeros(NAPPUI,3); 

  
RPEXT = zeros(NLIB, 1); 
for I=1:NNOEUD 
    RPEXT(((I-1)*3+1),1)=CHARGE(I,1); 
    RPEXT(((I-1)*3+2),1)=CHARGE(I,2); 
    RPEXT(((I-1)*3+3),1)=CHARGE(I,3); 
end 

                          
% RK            : Matrice de raideur globale 
% RP            : Matrice des charges extérieures  
% DEP           : Matrice des déplacements 
% REACTION      : Tableau des réactions d'appuis 
% RMNT          : Tableau des efforts internes 

  
% CONDITIONS INITIALES DE M-N 
Mef = 1000; 
Nef = 500; 

  
for I = 1:NELEM 
    IGEO = IELEM(I,5); 

  
    if IGEO == 3; 
        [RKLOC] = el_fini_assMN(Mef,Nef,somK,somKh,somKh2,e); 
    else 
        [RKLOC] = el_fini_poutre(I, IELEM, IGEO, COOR, GEOM, RMECA); 
    end 

  
% ASSEMBLAGE DE LA MATRICE DE RAIDEUR 

  
    for J=1:6 
        RK((3*(I-1)+J),3*I-2)=RK((3*(I-1)+J),3*I-2)+RKLOC(J,1); 
        RK((3*(I-1)+J),3*I-1)=RK((3*(I-1)+J),3*I-1)+RKLOC(J,2); 
        RK((3*(I-1)+J),3*I)=RK((3*(I-1)+J),3*I)+RKLOC(J,3); 
        RK((3*(I-1)+J),3*I+1)=RK((3*(I-1)+J),3*I+1)+RKLOC(J,4); 
        RK((3*(I-1)+J),3*I+2)=RK((3*(I-1)+J),3*I+2)+RKLOC(J,5); 
        RK((3*(I-1)+J),3*I+3)=RK((3*(I-1)+J),3*I+3)+RKLOC(J,6); 
    end 
end 

  
% AJOUT DES CHARGES NODALES 

  
for I=1:NNOEUD 
    for J=1:3 
        RP((I-1)*3+J)=CHARGE(I,J); 



    end 
end 

  

  
% TRAITEMENT DES APPUIS 

  
for I=1:NAPPUI 
      NODE  = IAPPUI(I,1); 
      if NODE ~= 1; 
          LIG1=RK(((1+3*(I-1)):3*I),:); 
          LIG2=RK((((NODE-1)*3+1):NODE*3),:); 
          RK((((NODE-1)*3+1):NODE*3),:)=LIG1; 
          RK(((1+3*(I-1)):3*I),:)=LIG2; 
          COL1=RK(:,((1+3*(I-1)):3*I)); 
          COL2=RK(:,(((NODE-1)*3+1):NODE*3)); 
          RK(:,(((NODE-1)*3+1):NODE*3))=COL1; 
          RK(:,((1+3*(I-1)):3*I))=COL2; 
          RPSTOCK = RP((((NODE-1)*3+1):NODE*3)); 
          RP((((NODE-1)*3+1):NODE*3)) = RP(((1+3*(I-1)):3*I)); 
          RP(((1+3*(I-1)):3*I)) = RPSTOCK; 
       end 
end 

  
% RESOLUTION DU SYSTEME D'EQUATIONS 

  
RK1=RK(1:3*NAPPUI,1:3*NAPPUI); 
RK2=RK((3*NAPPUI+1):NLIB,(3*NAPPUI+1):NLIB); 
RK3=RK(1:3*NAPPUI,(3*NAPPUI+1):NLIB); 
RK4=RK((3*NAPPUI+1):NLIB,1:3*NAPPUI); 
DEP1=zeros(3*NAPPUI,1); 
RP2=RP((3*NAPPUI+1):NLIB); 
DEP2=RK2\RP2; 
RP1=RK3*DEP2; 
DEP = [DEP1 ; DEP2]; 
RP = [RP1 ; RP2]; 

  
% REMISE EN FORME DES MATRICES 

  
RPINT=zeros(NLIB,1); 

  
for I=1:NAPPUI 
      NODE  = IAPPUI(I,1); 

  
      if NODE ~= 1; 
          LIG1=RK(((1+3*(I-1)):3*I),:); 
          LIG2=RK((((NODE-1)*3+1):NODE*3),:); 
          RK((((NODE-1)*3+1):NODE*3),:)=LIG1; 
          RK(((1+3*(I-1)):3*I),:)=LIG2; 
          COL1=RK(:,((1+3*(I-1)):3*I)); 
          COL2=RK(:,(((NODE-1)*3+1):NODE*3)); 
          RK(:,(((NODE-1)*3+1):NODE*3))=COL1; 
          RK(:,((1+3*(I-1)):3*I))=COL2; 
          RPSTOCK = RP((((NODE-1)*3+1):NODE*3)); 
          RP((((NODE-1)*3+1):NODE*3)) = RP(((1+3*(I-1)):3*I)); 
          RP(((1+3*(I-1)):3*I)) = RPSTOCK; 
          DEPSTOCK = DEP((((NODE-1)*3+1):NODE*3)); 
          DEP((((NODE-1)*3+1):NODE*3)) = DEP(((1+3*(I-1)):3*I)); 
          DEP(((1+3*(I-1)):3*I)) = DEPSTOCK; 
      end 
      RPINT(((NODE-1)*3+1):NODE*3)=-RP(((NODE-1)*3+1):NODE*3); 



end 

  
%  CALCUL DES EFFORTS INTERNES 

  
DEPLOCTOT = zeros(6,NELEM); 
RMNTLOCTOT = zeros(6,NELEM); 
DEPGLOBTOT = zeros(6,NELEM); 
RMNTGLOBTOT = zeros(6,NELEM); 

  
for I = 1:NELEM 
    IGEO = IELEM(I,5); 
    if IGEO == 3; 
        [DEPLOC, RMNTLOC, RMNTGLOB, DEPGLOB] = el_fini_assMNB(IELEM, DEP, 

I, Mef,Nef,n_t,n_c,somK,somKh,somKh2,e,h); 
    else 
        [DEPLOC, RMNTLOC, RMNTGLOB, DEPGLOB] = el_fini_poutreB(DEP, I, 

IELEM, IGEO, COOR, GEOM, RMECA); 
    end 
    DEPLOCTOT(:,I)=DEPLOC; 
    RMNTLOCTOT(:,I)=RMNTLOC; 
    DEPGLOBTOT(:,I)=DEPGLOB; 
    RMNTGLOBTOT(:,I)=RMNTGLOB; 
end 

  

  
for I=1:NELEM 
    RPINT(1+3*(I-1))=RPINT(1+3*(I-1))+RMNTGLOBTOT(1,I); 
    RPINT(2+3*(I-1))=RPINT(2+3*(I-1))+RMNTGLOBTOT(2,I); 
    RPINT(3*I)=RPINT(3*I)+RMNTGLOBTOT(3,I); 
    RPINT(3*I+1)=RPINT(3*I+1)+RMNTGLOBTOT(4,I); 
    RPINT(3*I+2)=RPINT(3*I+2)+RMNTGLOBTOT(5,I); 
    RPINT(3*(I+1))=RPINT(3*(I+1))+RMNTGLOBTOT(6,I); 
end 
RPINT=roundn(RPINT,-3); 
RPFHE = RPEXT-RPINT; 
FHE1=max(RPFHE); 
pas=1; 

  
% BOUCLE SUR LES FHE 

  
while(abs(max(RPFHE)/FHE1)>10^-5 && FHE1>10^-4 ) 
    RK = zeros(NLIB, NLIB); 
    RP = RPFHE; 

  
    for I = 1:NELEM 
        IGEO = IELEM(I,5); 

  
        if IGEO == 3; 
            Mef = RMNTGLOBTOT(3,I); 
            Nef = RMNTGLOBTOT(1,I); 
            [RKLOC] = el_fini_assMN(Mef,Nef,somK,somKh,somKh2,e); 
        else 
            [RKLOC] = el_fini_poutre(I, IELEM, IGEO, COOR, GEOM, RMECA); 
        end 

  
        for J=1:6 
            RK((3*(I-1)+J),3*I-2)=RK((3*(I-1)+J),3*I-2)+RKLOC(J,1); 
            RK((3*(I-1)+J),3*I-1)=RK((3*(I-1)+J),3*I-1)+RKLOC(J,2); 
            RK((3*(I-1)+J),3*I)=RK((3*(I-1)+J),3*I)+RKLOC(J,3); 



            RK((3*(I-1)+J),3*I+1)=RK((3*(I-1)+J),3*I+1)+RKLOC(J,4); 
            RK((3*(I-1)+J),3*I+2)=RK((3*(I-1)+J),3*I+2)+RKLOC(J,5); 
            RK((3*(I-1)+J),3*I+3)=RK((3*(I-1)+J),3*I+3)+RKLOC(J,6); 
        end 
    end 

  
    for I=1:NAPPUI 
          NODE  = IAPPUI(I,1); 
          if NODE ~= 1; 
              LIG1=RK(((1+3*(I-1)):3*I),:); 
              LIG2=RK((((NODE-1)*3+1):NODE*3),:); 
              RK((((NODE-1)*3+1):NODE*3),:)=LIG1; 
              RK(((1+3*(I-1)):3*I),:)=LIG2; 
              COL1=RK(:,((1+3*(I-1)):3*I)); 
              COL2=RK(:,(((NODE-1)*3+1):NODE*3)); 
              RK(:,(((NODE-1)*3+1):NODE*3))=COL1; 
              RK(:,((1+3*(I-1)):3*I))=COL2; 
              RPSTOCK = RP((((NODE-1)*3+1):NODE*3)); 
              RP((((NODE-1)*3+1):NODE*3)) = RP(((1+3*(I-1)):3*I)); 
              RP(((1+3*(I-1)):3*I)) = RPSTOCK; 
           end 
    end 

  
    RK1=RK(1:3*NAPPUI,1:3*NAPPUI); 
    RK2=RK((3*NAPPUI+1):NLIB,(3*NAPPUI+1):NLIB); 
    RK3=RK(1:3*NAPPUI,(3*NAPPUI+1):NLIB); 
    RK4=RK((3*NAPPUI+1):NLIB,1:3*NAPPUI); 
    DEP1=zeros(3*NAPPUI,1); 
    RP2=RP((3*NAPPUI+1):NLIB); 
    DEP2=RK2\RP2; 
    RP1=RK3*DEP2; 
    DELTADEP = [DEP1 ; DEP2]; 
    RP = [RP1 ; RP2]; 

  
    for I=1:NAPPUI 
          NODE  = IAPPUI(I,1); 

  
          if NODE ~= 1; 
              LIG1=RK(((1+3*(I-1)):3*I),:); 
              LIG2=RK((((NODE-1)*3+1):NODE*3),:); 
              RK((((NODE-1)*3+1):NODE*3),:)=LIG1; 
              RK(((1+3*(I-1)):3*I),:)=LIG2; 
              COL1=RK(:,((1+3*(I-1)):3*I)); 
              COL2=RK(:,(((NODE-1)*3+1):NODE*3)); 
              RK(:,(((NODE-1)*3+1):NODE*3))=COL1; 
              RK(:,((1+3*(I-1)):3*I))=COL2; 
              RPSTOCK = RP((((NODE-1)*3+1):NODE*3)); 
              RP((((NODE-1)*3+1):NODE*3)) = RP(((1+3*(I-1)):3*I)); 
              RP(((1+3*(I-1)):3*I)) = RPSTOCK; 
              DEPSTOCK = DELTADEP((((NODE-1)*3+1):NODE*3)); 
              DELTADEP((((NODE-1)*3+1):NODE*3)) = DELTADEP(((1+3*(I-

1)):3*I)); 
              DELTADEP(((1+3*(I-1)):3*I)) = DEPSTOCK; 
          end 

           
          RPINT(((NODE-1)*3+1):NODE*3)=RPINT(((NODE-1)*3+1):NODE*3)-

RP(((NODE-1)*3+1):NODE*3); 

  
    end 

  



    DELTADEPLOCTOT = zeros(6,NELEM); 
    DELTARMNTLOCTOT = zeros(6,NELEM); 
    DELTADEPGLOBTOT = zeros(6,NELEM); 
    DELTARMNTGLOBTOT = zeros(6,NELEM); 
    DEPPROV = DEP; 
    DEP = DELTADEP; 

     
    for I = 1:NELEM 
        IGEO = IELEM(I,5); 
        if IGEO == 3; 
            Mef = RMNTGLOBTOT(3,I); 
            Nef = RMNTGLOBTOT(1,I); 
            [DEPLOC, RMNTLOC, RMNTGLOB, DEPGLOB] = el_fini_assMNB(IELEM, 

DEP, I, Mef,Nef,n_t,n_c,somK,somKh,somKh2,e,h); 
        else 
            [DEPLOC, RMNTLOC, RMNTGLOB, DEPGLOB] = el_fini_poutreB(DEP, I, 

IELEM, IGEO, COOR, GEOM, RMECA); 
        end 
        DELTADEPLOCTOT(:,I)=DEPLOC; 
        DELTARMNTLOCTOT(:,I)=RMNTLOC; 
        DELTADEPGLOBTOT(:,I)=DEPGLOB; 
        DELTARMNTGLOBTOT(:,I)=RMNTGLOB; 
    end 

  
    for I=1:NELEM 
        RPINT(1+3*(I-1))=RPINT(1+3*(I-1))+DELTARMNTGLOBTOT(1,I); 
        RPINT(2+3*(I-1))=RPINT(2+3*(I-1))+DELTARMNTGLOBTOT(2,I); 
        RPINT(3*I)=RPINT(3*I)+DELTARMNTGLOBTOT(3,I); 
        RPINT(3*I+1)=RPINT(3*I+1)+DELTARMNTGLOBTOT(4,I); 
        RPINT(3*I+2)=RPINT(3*I+2)+DELTARMNTGLOBTOT(5,I); 
        RPINT(3*(I+1))=RPINT(3*(I+1))+DELTARMNTGLOBTOT(6,I); 
    end 

  
    DEP = DEPPROV+DELTADEP; 
    DEPLOCTOT = DEPLOCTOT + DELTADEPLOCTOT; 
    DEPGLOBTOT = DEPGLOBTOT + DELTADEPGLOBTOT; 
    RMNTLOCTOT=RMNTLOCTOT + DELTARMNTLOCTOT; 
    RMNTGLOBTOT=RMNTGLOBTOT + DELTARMNTGLOBTOT; 

  
    RPINT = roundn(RPINT,-3); 
    RPFHE = (RPEXT-RPINT); 
    pas=pas+1; 
end 

  
% PASSAGE EN CONVENTIONS RDM 
for J = 1:3 
     K = 2*J-1; 
     RMNTLOCTOT(K,:) = -RMNTLOCTOT(K,:); 
     RMNTGLOBTOT(K,:) = -RMNTGLOBTOT(K,:);        
end 

  
plot(COOR(:,1),COOR(:,2)) 
title('Diagramme des N') 
axis([-1 5 -1 6]) 
NTOT = transpose([RMNTLOCTOT(1,1:10) RMNTLOCTOT(4,10) RMNTLOCTOT(1,11:19) 

RMNTLOCTOT(4,19) RMNTLOCTOT(1,20:NELEM,:) RMNTLOCTOT(4,NELEM)])/500000; 
hold on 
plot((NTOT(1:11)+COOR(1:11,1)),COOR(1:11,2),'r') 
hold on 
plot(COOR(11:21,1),COOR(11,2)+NTOT(12:22),'r') 



hold on 
plot((NTOT(23:33)+COOR(21:31,1)),COOR(21:31,2),'r') 

  
figure 
hold on 
NTOT = NTOT*500000; 
subplot(1,3,1) 
plot(NTOT(1:2),COOR(1:2,2),'r'); 
subplot(1,3,2) 
plot(COOR(19:20,1),NTOT(20:21),'r'); 
subplot(1,3,3) 
plot(NTOT(32:33),COOR(30:31,2),'r'); 

  
figure 
plot(COOR(:,1),COOR(:,2)) 
title('Diagramme des M') 
axis([-1 5 -1 6]) 
MTOT = transpose([RMNTLOCTOT(3,1:10) RMNTLOCTOT(6,10) -RMNTLOCTOT(3,11:19) 

-RMNTLOCTOT(6,19) -RMNTLOCTOT(3,20:NELEM,:) -RMNTLOCTOT(6,NELEM)])/500000; 
hold on 
plot((MTOT(1:11)+COOR(1:11,1)),COOR(1:11,2),'r') 
hold on 
plot(COOR(11:21,1),COOR(11,2)+MTOT(12:22),'r') 
hold on 
plot((MTOT(23:33)+COOR(21:31,1)),COOR(21:31,2),'r') 

  
figure 
hold on 
MTOT = MTOT*500000; 
subplot(1,4,1) 
plot(MTOT(1:2),COOR(1:2,2),'r'); 
subplot(1,4,2) 
plot(COOR(12:13,1),MTOT(13:14),'r'); 
subplot(1,4,3) 
plot(COOR(19:20,1),MTOT(20:21),'r'); 
subplot(1,4,4) 
plot(MTOT(32:33),COOR(30:31,2),'r'); 

  
% figure 
% plot(COOR(:,1),COOR(:,2)) 
% title('Diagramme des T') 
% axis([-1 5 -1 6]) 
% TTOT = transpose([RMNTLOCTOT(2,1:10) RMNTLOCTOT(5,10) RMNTLOCTOT(2,11:19) 

RMNTLOCTOT(5,19) RMNTLOCTOT(2,20:NELEM,:) RMNTLOCTOT(5,NELEM)])/200000; 
% hold on 
% plot((TTOT(1:11)+COOR(1:11,1)),COOR(1:11,2),'r') 
% hold on 
% plot(COOR(11:21,1),COOR(11,2)+TTOT(12:22),'r') 
% hold on 
% plot((TTOT(23:33)+COOR(21:31,1)),COOR(21:31,2),'r') 

  
figure 
plot(COOR(:,1),COOR(:,2)) 
title('Déformée') 
axis([-1 6 -1 6]) 
DEPGRAPH = transpose([DEPGLOBTOT(1:2,1:30) DEPGLOBTOT(5:6,30)])*200; 
hold on 
plot((DEPGRAPH(:,1)+COOR(1:31,1)),DEPGRAPH(:,2)+COOR(1:31,2),'r') 
DEPGRAPH = DEPGRAPH/200; 
DEPMILIEU = (DEPGRAPH(17,1)^2+DEPGRAPH(17,2)^2)^0.5; 




