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��k� �k��4x*p�x"�woKjVq��wk8p v
; � o � � � & � & �  mlhs � o?*Zj r j1**q�x r �wotq�� � � � op � k ?nr#� p�q � � � � p l � q��uq jVl �*r � � � � s{j r �0*#� � o�o � � � s�� jVlhl r k:*#� �
 � suq��ul!�dj8o�� � � � ��hx.**s+�updj>�hs � � p%� � p�k� I� r#� � o � oT�2j r �{jVp�q � o v U�s�*�k8p���� � p�q  |j$�up�q � pdjVp�q�� � jVlhl r k "Gk8p��'� r
s � � r x*q � � � � � p2�up�q r k�� � �woKjVp�q � p *�k� mlnk r q �  � p�q � � �up�q �*r j1**q��wk8p p�k8p s+�up�xZj$� r#�/� q � p jVlhlhs+� � � jVp�q s �
 �k�� 
*s �IH �hg1�h[
\�Ndj � � *Z< � &'�wk8p v
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=Mj � � o5F r �ulhq��wk8p � � oXq � F#�hp!� � � � o � � r#� p)"Gk r F �  � p�qldj r �upGF*s � o��wk8p�o � q��us+�wo�x � o ��jVp�oXs � �hk� |j$�up � � � s{j
�4x�k8q � F#�hp!� � � � p�k � ojHF�k8p�� � �uq $ l r k8lnk2o �*r � p � jVlhl r k	F#� � � � q !�l � �  |jVq�x r �{j � x�� � ���2jVs � p�q���lnk � r
s � FZjVsIF � s � p)�hx*lhs{jJF �  � p�q � � o�k � � r j>� � o v=K k � oUj �4k8p�oUj$�up�o�� �hx-� � swk8lhlnx $ s�� xLF#� � sus �  |jJF r k2o5F�k8l!� � � �� p&MHN�� BPOIQ M � OSRUT V=WYX[ZPT +-� Q � Q M X\R �P] T^X �_] QP` FLNJ]ba � v�; �*r qKj$�up�o,ldj r j$ 
*q r#� o � q)�2j r �{j>�hs � ofjVlhldj r j$�wo�oKjVp�q
��jVp�ozs �  �k�� 
*s � o�k8p�q r#� s+�wx � o $ � p � � � o5F r �ulhq��wk8p  �xLFZjVp!� � � � $ s�� xLF#� � sus �  �IF r k2o5F�k8l!� � � � ldj r � p
r j$�wo�k8php �  � p�q � � ��k� �k��4x*p�x"�woKjVq��wk8p v
= � oUx�� � jVq��wk8p�o � � x�� � �us+��� r#� � �  �k�� 
*s � o�k8p�qUk��hq � p � � oUldj r s{j  �x*q���k�� � � � oXl � �wo�oKjVpGF � o%��� r q � � sus � o��
qKjVp��'�wo�� � � s � oswk��wo � � F�k� mlnk r q �  � p�q o�k8p�q "Gk r  � swx � o���jVp�o � p)FZj�� r#� q�� �*r  �k��)!�pdj$ � � � �2v = � � pYc
o �  I�hs � l �*r  � q(� � lnk2o �*r � q r x�o�k � � r#� � � ofl r k��hs.
" � oXj � &�s+�+ �uq � o(��jVp�o � pdFZj�� r#� jVlhl r k8l r �wx v
= �  �k�� 
*s � j x*q�x �+ mlhswx" � p�q�x ��jVp�o � p p�k � � � j � F�k�� � j � &�x*swx" � p�q�o ��p!�wo 687:9<;fe0g7� otlnxLF"�{jVs �  � p�q
F�k8p�� � lnk � r q � p!� r F�k� mlhq � � � FZj r jJF*q 
 r#�  � suq��ul!�dj8o�� � � � � � s{j "Gk r  � s{jVq��wk8p v+h � ? x r#� p�q�o � & �  mlhs � o
p �  �x r � � � � o k8p�q x*q�xmq r j$�uq�x�o��� � � �2jVs+� � � p�q s�� �+ mlhswx" � p�qKjVq��wk8p � � F�k�� � � � � p � ldj r q���s{j�l �*r q��up � pGF �
� �  �k�� 
*s �  � suq��ul!�dj8o�� � � � lnk � r s � oYl r k��hs.
" � o*� � �4x�k8q � F#�hp!� � � � � � j � q r#� ldj r q v
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S k � qYj � swk8p � � � l r x�o � p�q, �x" �k�� r#� ��p�k � o j �4k8p�o "Hj$�uq r#� o�o�k r q�� r s � o j �2jVp�qKj>� � o � �  �k�� 
*s �  � suq��ul!�djrc
o�� � � � o � r � � j � q r#� oXjVlhl r k	F#� � o v ��x�o �  �k8p�o4cHs � o � r �.
-� �  � p�q v

J = �  �k�� 
*s �  � suq��ul!�dj8o�� � � � � otq2F�k8p�otq r � �uq � � "Hj���k8p r ���4k � r#� � o � � � q,l �*r  � q � � �!� � p lnk2o �*r � � o
l r k��hs.
" � o/� �  �xLFZjVp!� � � �)� q-� � s � o r x�o�k � � r#� oKjVp�ozj �4k�� r $ �up�q r k�� � � r#� $ j � F � p� �k� � p�q
� � ��!�lnk8q���
�o � o X � W Nsa v

J = � oXldj r j$ 
*q r#� oCF�k8p�otq��uq � q�� "Go � �  �k�� 
*s � k8p�q � p � o����2p!� �=FZjVq��wk8p  �xLFZjVp!� � � � F*s{j$� r#�2v 2Ak � r s � o
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l r k��hs.
" � o � � �4x�k8q � F#�hp!� � � � lnk � r s � o#� � � swo,s{j." r jJF*q��wk8p,�4k8s �  � � � � � � o �upGF*s � o��wk8p�o � otq "Hj$���hs � �
�uswo �hxLF�k � s � p�q*�'� r#� F*q �  � p�q � � F�k� mlnk r q �  � p�q*� � F#�dj�� � � a5N ` Z RUTUR � XJ`=R l r �wofo�x*ldj r x" � p�q v

J = �  �k�� 
*s � �hk8php � s+� � � $ � p � �+ mlhswx" � p�qKjVq��wk8p j$�wo�x � ��jVp�o � p F�k�� � � � FZjVsIF � s:j � &bx*swx" � p�q�o
��p!�wo v � � � p � � � s{j "Gk r  � s{jVq��wk8pbo�k��uq  |jJF r k2o5F�k8l!� � � � ��s � FZj r jJF*q 
 r#�  � suq��ul!�dj8o�� � � � l �*r  � q � p
q r j$�uq �  � p�q V X ] V=WYX[ZsQ � � s{jmlhs{j8otq��IF"�uq�x v = � � p�o �  I�hs ��� otqXj$�up�o��E� � j � F�k � l lhs � o  |jVp!�{j>�hs � � � �
s � o q � F#�hp!� � � � o�� � ��k� �k��4x*p�x"�woKjVq��wk8p lnx r �wk��'� � � � � � � p�xLF � o�o��uq � p�q�� � o jVsus �*r c r#� q�k � r o � p�q r#� s � o
xLF#� � sus � o � � � � o5F r �ulhq��wk8p/ �IF r k2o5F�k8l!� � � ��� F � sus � s � � � �dj8o � � � q, |jJF r k2o5F�k8l!� � � ��� k � � r j>� � �:lnk � r
k��hq � p!� r s�� x*qKjVq  �xLFZjVp!� � � � � � o ! otq 
" � � pbq�k � qflnk��up�q v

J 2Ak � r s�� � q��us+�woKjVq � � r � � F�k�� � � � FZjVsIF � s(� s � q r j �2j$�us*� � l r x*ldj r jVq��wk8p � � o �hk8php�x � o � otq F�k8p�o��Sc
�hx r j>�hs �  � p�q jVsuswx-�4x��,l � �wo#� � � o � � s � o�s � o
	sN `>Q Z|r#� p)"Gk r F�x � o k � p�k8p �hk���� � p�q �*q r#�  |j$�ususwx � o
o�x*ldj r x" � p�q � $ s�� k8lhlnk2o�x�� � � p � jVlhl r k	F#� � �'� r#� F*q � � ��jVp�o�s{j�� � � sus � s � o �upGF*s � o��wk8p�o � q�s �  |j8o�o�� "� p���� r k8phpdjVp�q o�k8p�q �'�wo5F r x*q��wo�x�o o�x*ldj r x" � p�q � v = � lnk2otq4cHq r j$�uq �  � p�q l �*r  � q � p�o � �uq � � � k��hq � p!� r
s � o  +�" � o �up)"Gk r  |jVq��wk8p�o(� � � � p � jVlhl r k	F#� � �'� r#� F*q �2v

J = � oT� �*r o��wk8p�o QP` ] T a W T Q Z � �  �k�� 
*s � l �*r  � qtq � p�q�� � l r#� p�� r#� � p%F�k� mlhq � � � o ��? � q�o ��k r o�� �
lnk r q�x � � � s�� ��k� �k��4x*p�x"�woKjVq��wk8pHF*s{j8o�o�� � � �2v � �up�o��(�
s �  �k�� 
*s � H � ` �P] XJO $ lhs � o�� � � r o�F#�dj$ ml�o � � �hxPclhs{jJF �  � p�q r#� p�� F�k� mlhq � � � Q � Q R Z � Q JbNJ]��fldj r s�� �up�q �*r  �x��'�{j$� r#� � � � p|ldj r j$ 
*q r#� � � �up�q �*r jJF*q��wk8p
� � � s�� k8p x-�2jVs � � o��+ mlhs �  � p�q $ ldj r q�� r � � o2FZj r jJF*q�x r �wotq�� � � � o  �xLFZjVp!� � � � o � � o2F�k8p�otq��uq � jVp�q�o � q� � s{j �4x�k� �x*q r � � � � s{jF � sus � s � � � �dj8o �2v 26j r j$�usus � � r o���s{j l r �wo � � p F�k� mlhq � � � Q � Q R Z � Q�� Q B T N `
��jVp�os � o �upGF*s � o��wk8p�o � otqUlnk2o�o����hs �2vM; � o ��? � q�ol � � � � p�qI�*q r#� �+ mlnk r qKjVp�q�o swk r o#� � � s{jzqKj$�usus � � �
s{jF � sus � s � � � �dj8o � p � � otqYldj8oYl � q��uq � � � �2jVp�qEF � sus � � � s�� k � � r j>� �2v
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h � ? x r#� p�q�o  �k�� 
*s � o k8p�q x*q�x �hx-� � swk8lhlnx�o � q jVlhlhs+� � � x�oq�k � q j � swk8p � � � F �  �x" �k�� r#� � � � �:p � o�k8p�q
��pdjVs �  � p�q � � � � � o FZj8o|ldj r q��IF � s+� �*r o/� � MHN�� BPOIQPH � ` �P] XJO X 9 Q a � Q B T N ` l r x�o � p�q�x j � F#�djVl!�uq r#� �<�
o � F*q��wk8p � v���� swk8p s{jbpdjVq � r#� � � l r k��hs.
" � $ q r j$�uq �*r �6k8p j o � lhlnk2o�x|k � p�k8p s�� j��'��x r#� pGF � ldj r "Hj$�uq �
� p�q r#� s � o l!�dj8o � o��`s{j l r x�o � pGF � k � s�� j>��o � pGF � � � ��? k r q�o � ��� � &'�wk8p v6; � l � p���jVp�q��As �  �k�� 
*s � s � lhs � o
�4x*p�x r jVs`p � j �hk8php�xs+� � ��� � o#� � � �IF"� $ j � F � p � jVlhlhs+�IFZjVq��wk8p jVpdjVs !�q�� � � � F�k� mlhs.
*q �2v
��� q r j � �*r o � � F � q !�l � � � FZjVsIF � s(���us>F�k8p���� � p�� r j�� � l r xLF"�wo �*r s � F�k � lhs{j>� � � p�q r#� s � o ��? � q�o � ��� � &'�wk8p
� q s � o ��? � q�o�� � xLF#� � sus �  �k��hx*s+�wo�x�o ldj r s�� �up�q �*r jJF*q��wk8p � p�q r#� l!�dj8o � o v0h jVp�o s �  +�" � k r � r#� � � � �hx � o��
s�� � & lhswk��uqKjVq��wk8p � � F�k� mlnk r q �  � p�qzp�k8p s+�up�xZj$� r#� � � s�� �up�q �*r jJF*q��wk8p � p�q r#� l!�dj8o � o �hk��uq��*q r#� x*q � �'�wx��
p�k8qKj$  � p�q%���wo $ ���wo � � s{j l r �wo � � p F�k� mlhq � � �IHJO T Z ZsQ M QP`=R Z � q����ba5N O OIQ M QP`=R Z�T ]P] � 9 Q ] ZPT J OIQ Z $ s�� �upYcq �*r "HjJF �  |jVq r �IF ��� �upGF*s � o��wk8p $ s�� xLF#� � sus �  �IF r k2o5F�k8l!� � � �2v � F � q��uq r#� �Vs�� jVpdjVs ! o � � � � o�oKj$�wo � � j rtr jJF#� �  � p�q� � �upGF*s � o��wk8p�o � l!� � � &|k � �nk � swk8p�o � ��? � F*q � x�o � p|s{j>�nk r jVq�k�� r#��� �4k�� r ldj r � & �  mlhs � ��! � qtq Q R�XJO � � K����(����
k � o � r F#�djVp�q�� �*r � � � r j$�uq �*q r#� l r kL��qKj>�hs �2v
= � MHN�� BPOIQ%H � ` �P] XJOfZLXJ` Z�� Q B T N ` j x*q�x �+ mlhswx" � p�q�x p �  �x r � � � �  � p�q�ldj r � � php!�wo � K������� � � q �2jVs+� �hx
o � r s � oXo�k8s � q��wk8p�o jVpdjVs !�q�� � � � o �'�wotlnk8p!���hs � o ��jVp�oXs � l r x�o � p�q  �x" �k�� r#�2v�� s�F�k8p���� � p�q  |j$�up�q � pdjVp�q�� �
�4x*p�x r jVs+�wo �*r F � F�k�� � lnk � r q r j$�uq �*r � � oAl r k��hs.
" � o  � & q � o ��jVp�oAs � o#� � � swo6o � F �8q�k�� � p�q2KZk8p � o r#� p)"Gk r F�x � o
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� q4KZk8p � o�p�k8p r#� p)"Gk r F�x � o � q-� � s � q � otq �*r o � r � � o�l r k��hs.
" � o/� � r x�"Gx r#� pGF � �'�wotlnk8p!���hs � o-��jVp�o�s{j
s+�uqtq�x r jVq � r#�2v = � FZjVsIF � s�� � qKj8o�o �  � p�q� � � p r j��'� �*r o � lhlnk r q�x:ldj r � p l � q��uq�p�k� I� r#� � � l!� � � &2� � � ��j "Hj$�uq
s�� k�� � � q � �  �k��hx*s+�woKjVq��wk8p�oXldj r x*swx" � p�q�o � � " r k8p�q��.
 r#� � � � qtq �*r � � s � � q �YjVp �*r � ��� �9K�� � K @ � ��� j>�dj r j<�K������� � � � r j$�uqfl �*r  � qtq r#� � � �2jVs+� � �*r $ s{j."Gk��wo,s � FZjVsIF � s� � ldj r j$ 
*q r#� � � �up�q �*r jJF*q��wk8p lnk � r s{j l r �wo �
� p F�k� mlhq � � � o ��? � q�o � � xLF#� � sus ��� �4k�� r F#�djVl!�uq r#� �<��o � F*q��wk8p K'� � qfs�� �+ mlhswx" � p�qKjVq��wk8p v�:p���p �Zs�� �+ mlhswx" � p�qKjVq��wk8p � � MHN�� BPOIQ H � ` �P] XJOGX 9 Q a � Q B T N `Xr#� otq � $ "Hj$� r#�2v �:sus � p�xLF � o�o��uq � s � q r j$�uq �  � p�qp �  �x r � � � � � � o  �us+� � � & � � ; k2o�o �*r jVq�� � � ����jVp�o`s � �hk� |j$�up � x*s{j8otq�k[cHlhs{j8otq�� � � � � � otq � pGF�k r#� l � � j>�nk r �hx
��jVp�ofs{j s+�uqtq�x r jVq � r#�2v

2Ak � r r#� � � p!� r j �  �k�� 
*s � j��'��x r#� p�q�oKjVp�o � � &'�wk8p �As � o."Gk8pGF*q��wk8phpdjVs+�uq�x�o � � F�k�� � 687:9<;fe0g �hk���� � p�q
�*q r#� x*q � p�� � � o��nl r �upGF"�uldjVs �  � p�q ldj r s�� �up�q r k�� � F*q��wk8p2� � swk��wo � � F�k� mlnk r q �  � p�q p�k8p~s+�up�xZj$� r#� olhs � o
F�k� mlhs � & � o �  �k�� 
*s � o � X M � O X�A0� q/� � q !�l � a X V .4a5N `>Q lnk � r s{j~l!�dj8o �  |jVq r �IF � �YxLF r k � �wo�oKj>� � � � o
l!�dj8o � o r#� p)"Gk r F �  � p�q � v � q �*r  � �Ms �  �k�� 
*s �  � suq��ul!�dj8o�� � � � � � � r j$�uq��!� � p o�� r �*q r#� �up�q�x-� r x $ � pF�k�� � l �*r  � qtqKjVp�q � � q r j$�uq �*r � � o l r k��hs.
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PROGRAMME CASTOR

MAILLAGE   :   Representation des elements

�PORQPSgo � M ��� n[t�Wuw�prqsn[t }Vj6�����0}�z,wxj#W z�v qs�~�,n0�1q=zVj�������w[qyoyo|w�� z



��M�� � � � � � � � ���	��
���

PROGRAMME CASTOR

CAS DE CHARGE :   2 DEFORMEE

Homothetie :  0.79806E+02

Uxmax :  0.29181E-02 au noeud     748
Uymax :  0.10024E-01 au noeud     460
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PROGRAMME CASTOR

CAS DE CHARGE : 2

DEFORMATION PLASTIQUE CUMULEE 
Phase matrice

LEGENDE

Valeur min :  0.10000E-04
Valeur max :  0.22903E-01

 0.10000E-04
 0.22993E-02
 0.45886E-02
 0.68779E-02
 0.91672E-02
 0.11456E-01
 0.13746E-01
 0.16035E-01
 0.18324E-01
 0.20614E-01
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