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1- Electrical Conduction (EC) 



��\ �%��2�%<���  , �7�"�9: �2G,8� ? �.a^ D(��)(��1	 )�n2�"�()��.$ E��

/"��L.G�)���� EW\�XW��(E�@  ,/"��L.G�)���jE���X�W�(E/"��L.G , /&+n@��G�

)���� E��X�(��&3n�| ,\)���� E\�X��(��"�?$ ~a+g< D�GH@?$ �&?!4 /H D�G
)��* �#��  "� �@7<F��FH�" .!4 T�;>�N< D"� �,� �@7<F��F D�G E��"� �&:, D���F D�G

U< -��< D"� =7��/"��L.G ,)���� E���X��� (,0� o< , &7L@<j)���� E�jjX
��� (�,� F" )��3+#" � %$&B =7ar	 H@��< D��<4 D�G< %  %�(Z	 , D"%3>& %  �ai" D�G

!4 ���7.7$ �737* � ��F�"H@+B"��� �7���#" , �7>"�+#" �@7<F��F D�G.F" )��3+#" )F,�<" �>,
U7@L	 , �.* D�G�+<"��� /&<"�7� OG,8� , !4 k �@< %@7�  ����H< �&S@< %  6�&� D�G

�| �37*?%)8�, )�n��: �"H 4 D�G�#" )��* "H7� D" . %D�&e	 , %�(Z	 %*)�"� =7ar , �G
�  T�^0e")��  �  ��.$ ���7�"�9: T�^0e" %��<�# F" D�7lGIS)(/�L<")H$ ���� �#" .

< �� %* ���Z�4 F"?!4 T�;>�N)�"� s7*�	 E�@7<F��F D�G)�"� �  ���L< D�G �37i&	 D�G
�< F�7� ��&< ���7�"�9: T�^0e" %��<�# EH$� )GIS (D,� �  T�7a.^ b�Z�" /�L<")�"� D�G

)�"� ���L< =7ar	 , %�(Z	 , )��* PG"�� "� �37i&	 , ���L<�< 6L.< "� �G �F�#
)Ghyoumian et al, 2007, 365 .( 

 /"��" �&2* �� %;#&	 �7.G" =7>�pT�;>�N< E��B , !4 k �@< /H$ �&$ , D�&$ 
�,� F" )��3+#" �  D�H;+< )H�F�"a7#&  ~a+g< D�GpD&a^ )�@�)���� E���X���(E

D�7<" , /�7 �+GF)���� E��X�(/"��L.G , /�7 �+GF E)���\ E���X�W� (b�Z�" )�7A ,
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1- Martos 
2- Bennetts 
3- Harrington 
4- Langford 
5- McNeil 
6- Mencio and Mas-Pla 
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OG,8� E%;>�N< !4 D�&$ %2`� P7#�	 �  ��"� �;# �M�J E!"�# �$� �@7<F��F D�G
!4 D�&$ ���L< T"�779	 )�,� U� �� "� �@7<F��F D�G)���WX��WW (H@* �#��  .6�" % 

�  Es7	�	!4 �737* ���#�@$ )��  , ����H< E�$� ~a+g< �J"&� �� �@7<F��F D�G D�"�� 
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�#" �$� uN# �  /"��  F" C&3� 67@f.G E�$� .
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F"H�")/&7	�* H@��< )H$ D�7l �G)P�(7@< , P7Ka* EP7#�+� EP�H#(/&7�4 ED�G)T�@ �* , �G

� T�@ �*T�3>&# , H��a* E�G (E!4 �� �&:&< �ai" �y��+y>" ��"HG �7a �')EC(�1K� E
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