
�>���G �A�/�, �B�M�b�m�@�y�k�3�3�y�y�R�y

�?�i�i�T�b�,�f�f�?���H�@�B�M�b�m�X���`�+�?�B�p�2�b�@�Q�m�p�2�`�i�2�b�X�7�`�f�B�M�b�m�@�y�k�3�3�y�y�R�y

�a�m�#�K�B�i�i�2�/ �Q�M �R�d �C���M �k�y�k�R

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�h�?�2 �b�K���H�H�@�b�+���H�2 �i�m�`�#�m�H�2�M�i �b�i�`�m�+�i�m�`�2 �Q�7 �i�?�2 �?�B�;�? �H���i�B�i�m�/�2
�B�Q�M�Q�b�T�?�2�`�2 �@ ���`�+���/�@���m�`�2�Q�H�@�j �Q�#�b�2�`�p���i�B�Q�M�b

�>�X �J�Q�m�M�B�`�- �C�2���M�@�C���+�[�m�2�b �"�2�`�i�?�2�H�B�2�`�- �C�X �*�X �*�2�`�B�b�B�2�`�- �.�Q�K�B�M�B�[�m�2 �G���;�Q�m�i�i�2�-

�*�?�`�B�b�i�B���M �"�û�;�?�B�M

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�>�X �J�Q�m�M�B�`�- �C�2���M�@�C���+�[�m�2�b �"�2�`�i�?�2�H�B�2�`�- �C�X �*�X �*�2�`�B�b�B�2�`�- �.�Q�K�B�M�B�[�m�2 �G���;�Q�m�i�i�2�- �*�?�`�B�b�i�B���M �"�û�;�?�B�M�X �h�?�2
�b�K���H�H�@�b�+���H�2 �i�m�`�#�m�H�2�M�i �b�i�`�m�+�i�m�`�2 �Q�7 �i�?�2 �?�B�;�? �H���i�B�i�m�/�2 �B�Q�M�Q�b�T�?�2�`�2 �@ ���`�+���/�@���m�`�2�Q�H�@�j �Q�#�b�2�`�p���i�B�Q�M�b�X ���M�M���H�2�b
�:�2�Q�T�?�v�b�B�+���2�- �1�m�`�Q�T�2���M �:�2�Q�b�+�B�2�M�+�2�b �l�M�B�Q�M�- �R�N�N�R�- �N�- �T�T�X�d�k�8�@�d�j�d�X ���B�M�b�m�@�y�k�3�3�y�y�R�y��

https://hal-insu.archives-ouvertes.fr/insu-02880010
https://hal.archives-ouvertes.fr




























View publication statsView publication stats


	Mounir-1
	Mounir-2

