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 �3 /�>J3 =*�53 �0 !��AZ� (�19�D +8��; (� �H�3 N3�� l9 ���5� +, l�P +��� # l�P =*�53 (� �1��< 191"; /0 4,�53
1��< .159��� �3 �I9� /0 !C�� ���Pt (� �9�:>, $2� � ��L��� # w�1�� N��� +, ��1� ���3 K9� (� . �'�]3 C� �L9 O#��; T�W�3

 C� !(���, ��6, # �'��* (� \631<�, �3 �%�P !��1� . �>L< ���, �' # !(�19�D�� ���, 1���; �3 ����J, f9��< (� �191D K9�
�<�� 1���P &�]�1, �( !�9?D�� ���]7 _�8]; _(�V �0 (� +% �1< 1� N3�% . �-�, �%�P 1�(�[53 +, ��6, C� !(���, �0 �67 

# �-�, �<� �W�(� !(��,0 �6< /�< /0 K�3�;!�� ��"�:, # �-�, #  :�� ��1'� �-�, +��P�#( !�6,`�� (�63��� �19��G.  K9� (�
(�:-� X�� C� ���I�� �, ��� N,�23 (� �-�, �%�P 1� ��L��� �,�9C(� +, +8��c3 Seep-w +>9�23 # a9�� #� (� �=�Z� (�:,� !�� ���� �,

��� �1< +P���D 1� �:B3 /0 M�B3 C��; ., C��; #� (� ��� �,� w`P� ��:�3 S�;�; +4/4  #7/6  ��L��� �����, +% 1< +]��J3
��� ���, !�1� &13 &�]Z N,�Z # S��53  .  

 
'��9) :�.9) : 
 (�  %�1 ;�	 ��; )�& �$Seep-w  ��3" 
 (� ;  

 
 

���=�   
 �9�#1J3 N��� +, +% �1< !15, +2]* l�P +���# l�P =*�53 #:7 ����Z� �[� C� ���9� K�3C�� C� !� �1�� $B, 4,�53

��� ��(#0 (� �8�]* 4,�53 K9�; �;��' C� �L9 ��3C (� �( /0 ��1��< 191";. $2� ���L��� # w�1�� N��� +, ��1� ���3 K9� (�
159��� �3 �I9� =*�53 K9� (� /0 !C�� ���Pt (� �( ��63 . �%�P !��1� YPE�, �� �C�� K9� C� !(���, ��6, # !(�16�� �(���� �?�

��7# +, +7�; �,  ���, z�c3 1� T�� /�B�� (� �� +59:G K9�; ��V� C� �L9 ��C(� ���Z �,# 4��# ��:�3 +, S��53 �%�P b��A3
���.1<�, �3 �D# +�1, C� t�I� # ��� =�Z� ��:�3 �(#0�, �� �C�� K9� �'��* # _�8��c3 C�- (� �� $��) # N9�>3 C� �L9 . +]��J3

67 C� �D # +�1, C� ��� �,� ��:�3 =�Z� �130 ��7�, ���, 1� �D# +�1, (� /0 ��9�7 ��9C ��� ����� :9�' !��AZ� # �5- _�
 !�� $��) �, �( 1� �D # +�1, b��A3 !(�19�D ����J, 1' C� ��#��� K9� C#�"; _(�V (� +% ��< �3 �<#��; !��#��� # !� ��I' (��-

15% �3 +7��3 ��>< /0 # ����n N�]Z C� !17 .��< (� �191D K9� ���, �' # �1< �C�� !(�19�D�� ���, 1���; �3 ����J, f9
�<�� 1���P &�]�1, �( !�9?D�� ���]7 _�8]; _(�V �0 (� +% ���G 1� N3�% �>L< )����'(1386(  

)��(�L�� # �9�:P1393( (�:-� X�� C� ���I�� �, �%�P !��1�  +�1, # �D (�  ��� �,� N��J; +>9�23 # �,�9C(� +, �SEEP-W 

,SEEP-3D , PLAXIS  (�:-� X�� f��; b��V &��% 1� +�1, C� ��� :����0 15-�9(� # +P���DPLAXIS  /0 K�9�D C��; (�
 +, �]>� �cP 1V(� # ���, �L9�:� �8Z�# �,� +, �:B3SEEP-W ��, �; �15%��D.  

)��(�L�� # �9E�3 (�D S>�1393( �%�P 1� C� ��� ��:�3 �, 15, /0 ���D ��(�, +, � &13 C� ���I�� �, �-�,Geo studio 
 !15, /0 _�1�6�; �#1, ���' +, �]>� 15, /0 ���D =9(:; ���' (� ��� ��:�3 15-�G +"��# 15P���D96 �<�� $��% 1V(�.  
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) ��(�L�� # (�~-�531390(�  +�]< C� ���I�� �, ��� �, +�,�23 (� +�3#(� !�) �6< 1� !:%�3 ! +>� ��L��� ��(�, # +8��c3 +,
 �, ���]Z N,�Z =,�c; (� /0 ��� �, +�,�23 (� 1� !:%�3 +>� (�-( +% 15-�G +"�� # 15P���D =�Z� (�:,� a9�� # !�1� !C��

< 1� +��#� �'��* (� �1< ��J� �<#��; !��(��83�(�� +�3#(� !�) �6.  
) �9�, U��9 # U5�72012( O#( 1�1��( +"�� K9� +,# 1���% ���I�� ��C0 �A5� O#( C� �%�P !��1� ��� +��>3 ��(�, �67 �

15% N' �1�r�D f9��< (� �( ��� +��>3 1���; �3 ��C0 �A5�.  
) !��"�� K>' (1�'2010( �#1J3 ����� O#( +, �( �%�P 1� !18,#� :����0 � # ��� (�123 +% �-�9 ��� +"�� K9� +,# ��� X�"��

��� .�>' �D# +�1, +�'�� #� �� !�9?Dt�I� (�123 (� ���@; +��G �� +, ��� K�9�D (� /0 �%�' ����.  

  

�> �	
 	 " +�  

 1��-�,  �#��;�� +>� �, !� �:9��5��  �D C� 1� T�I;(�65  v�; &�* � �31160  v�; }�� � �310  �:B3 &�3�� X�Z( � �3
75/2352  1� v�; X�Z( � �9(� bc� C� �375/2357  1� �D X�Z( � �9(� bc� C� �325/2292  (� �:B3 \"' � �9(� bc� C� �3

 &�3�� X�Z(40  \"' � S8L3 �3 �����3 �j%�1' C��; (� �:B350  S8L3 �3 �����3 ���[5; /0 \"' #8/28  S8L3 �3 �����3
��� ���,  .� K9� �P�� C� w1�1  �W�(� !(��,0�-�, �<�  /�< /0 K�3�; ���"�:, # �-�, ����6<  +��P�#( /`�� &�5% #

��� ���, �-�, ) #��� /0 (#��3 ��1563 �%�<1381.(  
 k��3���% (� N��J; �(�3 4c23800+0 �(��< NL< (� 1<�, �3 �j%�1' 1� T�I;(� +% �9�7 (� +��P�#( �>, NJ3 (� # )1 ( ��(#0

��� �1<.  
  

  
 �6�1 - ��3" 
 (�  ! �.> �� *��� )�& �$ V�< `@=�)	��1 �� 
	��� $��/� *)��;1381(  

 (�:-� X��Seep-w   C�+���"3 X�� !��(�:-� Geo slope 2007 ���, +% (��Z ��� (� �3��; f9��< KL�3 �, ���I�� C� 

O#( 15�;(1Z ����� ��9�7 ��#1J3 �#(� �C�� !�� �%�P �( +�]< !C�� 19���. (� Seep/w !��, N' _E��83 ��(�� � .`DE # 
�,���#(� C� O#( ����� q9�;�3 /�%�k  ���I����� �1<. ����E�3�- 43�7 # ���>G �0 ��L3� :����0 Nm�>3 ���� # (��>, �1�r�D 

��� /0 �(  \���-��(#0 K�5r�� K9� ���,�Z �( +<�� +% (� f9��< ��9�7 # (�G1��3 f9��< :����0 \m����n X�"�� 1�� # f9��< /0 # 
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(� �( R�P !�6��' !� +�'�3 ��(�, 15% # C� !�6��,�Z �i9# K9� +3���, ��L3� &13 ����� f9��< +��� R�P T�]<� ���, +% �, 

!�9?Dt�I� ��H�; (���.  
C� ��� _(�]� ��9�7 �, \%�' N�>���I9� +���83:  

                                                                                                (1)       

�0 (� +%:  
H  : N%1�  

:  �67 (� !�9?Dt�I� S9�WX  
:   �67 (� !�9?Dt�I� S9�WY  
:  �,�  

 : f�J3 (� /0 ��"' 1V(�  

  :��3C  
 ���' (� +c,�( # �19��G �IV o�- +c,�( ���( ��� ��1��3 �,�H M�B3 !�6��3C (� f�J3 (� /0 ��"' 1V(� (�G1��3 O#��;

���G �3 ��9�7 ��>]�� +���83 +, N91]; . (� �1����Z�, �,0 (�, �1���( +5��% +,# �cP # ��3C0 O#( +, +��>3 N' �, (�:-� X��
 # ����� K��8; �( /��7 K9�6, �\>�����G �3 +]��J3 :�� �I53 !?I53 (��- �0 �7#�P (� +% �"�0 C� . !?I53 (��- K�, C�3

��� �,�9 ��L3 N,�Z /0 ��9�7 ��C0 bc� ��8Z�3 ���5� +, �]j3 # �I53 . (�, �X��83 �,� _(�V +, (�:-� X�� (� M�B3 !C�3 f9��<
�� �-�83 N,�Z �� ��G +��% !��, X��83 !?I53 (��- # X��83 �,0� . ����� &13 �#1J3�� !�6����� ���5� +, ���; �3 �( f�J3  !��C�3

1���( KL�3 (�123 +5��% +, �( ��15� &13 ���L3 �9�#1J3 +, ^�,�3 !���cP +���# K91, #.  
��� �19��G &13 �D !#( �, +5���, �W�� 4c23 �-�, �%�P 1� O#��; :����0 !��, .�� N�L�; b��A3 !�9?D t�I� !���3�(�D �15

 &#17 (� 1� 15, /0 (��9� # �D �+�1,)1 (��� �1< ��(#0.  
  

 N	�D1- W?��� '���,u+#1 I��V 
 �=�  �$ , 	 �1��  

'���,u+#1 I��V 

(cm/s) 

W?��� v�D 

7-10*1  
3-10*1  
4-10*1  
2-10*8  
5-10*1  
7-10*1  

+>� 
 +��D 
���- 

$L�C 
 �D 

l��`D K, 

 
 ����� C� !C�� +�]< K9� (� +% �1< X�"�� �-�, �%�P 1� �W�� 4c23 C� O#��; _�]��J3 ��#1J3 !�:7� O#( C� ���I�� �,

 NL< ��� �19��G ���I�� ���G +� !�� ����� C� !(#�W �(��3 (� # ���G (�6) !��)2 .( !�6����� C� ��9�7 :%��; =*�53 (�
�� N91]; �67 # �1< ���I�� �L)�% ���I�� ���2�� +�'�� C� ��9�7 :%��; �#1, =*�53 (� �G(:, !�� ����� +, �L)�% !�� ���
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1<�, �"9(1; _(�A, �� ����� ��8,� ���@; �; ��� �19��G . K�9�D # ���E�, (� X��83 �,0 (�, _(�A, X��83 !C�3 f9��< !�(�� ^�2�
1�� �1< �-�83 ��� .  

 
 

  
 �6�2 - *��� )�& �$ �1�� 	 , !�� '��� a� `@=�  

  

��� ���, +�'�3 #� N3�< N��J; �67 (�% O#(.  
&#� +�'�3)��]���% :( +, �653 ���3C �C�, (� 1� �:B3 /0 +�'�3 K9� (�15/5/92  C��; (�75/2352  # �1��( ��m�� O#��; f9��< +,

��� +-�G (��Z N��J; �(�3.  
 X#� +�'�3)�"5� �JV :( (� +, �653 ���3C �C�, (� 1� �:B3 /0 +�'�3 K9�15/5/91  C��; (�2343 ��m�� O#��; f9��< +,

��� +-�G (��Z N��J; �(�3 # �1��(.  
  

[F� 	 \���1  

 &#� +�'�3 (� ��� �,� ��:�3 +]��J3)��]���%: (  
 NL< (�)3 (7 !(�]� �,� ��:�3 # N�>��D \� ^�cP �/0 ��9�7 ��C0 bc� N��J; C� qD !�1� &13 �W�� 4c23 (� ��� ��9�

��� �1< ���� ����.  
  

  
 �6�3-  E(P� � �� *?�c 
" N	  �9c�� ��9F� \���175/2352  
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 X#� +�'�3 (� ��� �,� ��:�3 +]��J3)�"5� �JV:(  
 NL< (�)4 (&13 �W�� 4c23 (� ��� ��9�7 !(�]� �,� ��:�3 # N�>��D \� ^�cP �/0 ��9�7 ��C0 bc� N��J; C� qD  !�1�

��� �1< ���� ����.  
  

  
 �6�4 -  E(P� � �� *?�c 
" %	" �9c�� ��9F� \���12343  

  
 �(��< (����� (�)1 ( =�Z� (�:,� f��; �1< !��G �C�1�� !�� ���� .��� �, ��� �,� a9��)�j�j3 :9(�� ( ���� ���� �-�, �%�P 1�

��� �1<.  
  

  
 �6�)5 ( I�c�� �$ ����, �  *�1 E (�� 
 "+.1��1�H �� ���?)	��1 �� 
	��� $��/� *)��;1392(  
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  �(��< &#�17 (� =�Z� (�:,� �m��Z C� NV�' a9�� :�� # �:B3 /0 C��; #� �� (� !�1� &13 ��� �,� �1< +]��J3 a9��)2 ( #)3 (
��� �1< ��(#0 .  

  

 N	�D2-  E(P� �� � �� N	  *?�c 
" �$ , 	 �1�� �  D	�& *�1 �"75/2352  

w`P�  
)1V(�(  

=�Z� (�:,� �8Z�# ��� �,� ��:�3  
(Lit/Sec) 

 �1< +]��J3 ��� �,� ��:�3
(�:-� X��(Lit/sec) 

4/4 60/0 57/0  
  
  

 N	�D3 -  E(P� �� � �� N	  *?�c 
" �$ , 	 �1�� �  D	�& *�1 �"2243  

w`P�)1V(�( 

 

 (�:,� �8Z�# ��� �,� ��:�3
=�Z�(Lit/Sec) 

 ��� �,� ��:�3 �1< +]��J3
(�:-� X��(Lit/sec) 

7/6 22/0 25/0  

  

�_��1'��T  

 �(��< &#�17 =,�c3)2 ( #)3 ( �:B3 /0 C��; _E�' (� �-�, �%�P 1� �D # +�1, C� ��� �,� ��:�375/2352 )&#� +�'�3 (
 #2243 )X#� +�'�3 ( ��1< �m��Z �:B3 /0 C��; �, S��53 +% =�Z� (�:,� !�� ���� �, N��J; a9�� # �1< +]��J3 !�1� &13 f��;

��� +-�G (��Z +>9�23 �(�3 . S�;�; +, �=�Z� (�:,� !�� ���� �, +>9�23 (� !�1� &13 ��� �,� w`P� ��:�34/4  #7/6  +]��J3
 +,��3 !�� �k#�D (� ���I�� �67 !�1� &13 K9� C� ���I�� ���; �3 # ���, !�1� &13 &�]Z N,�Z # S��53 ��L��� �����, +% 1<

���� ��65��D �(  .  
 

`����  

 z � ���'(.1386." !��1�  �%�P"  .���6; ������� _�(����.  
 #��� /0 (#��3 ��1563 �%�<)1381( �" �-�, ��:B3 1� �5- _�AB�3 O(�:G" .  

  #��� /0 (#��3 ��1563 �%�<)1392( �" �-�, ��:B3 1� =�Z� (�:,� O(�:G" .  
v��9�:P. � �!���[3 . X �!1��.1393 (�:-� X�� C� ���I�� �, �%�P !��1� +�1, # �D (� ��� �,� +>9�23 # �,�9C(� �SEEP-W 

SEEP-3D , PLAXIS N,�, ������ ��1563 ��3 ���5% K���� �. 

 X ��9E�3 .X ����]�c3 .X ����6� .X ��<��-.1393  C� ��� ��:�3 �, 15, /0 ���D ��(�, � &13 C� ���I�� �, �-�, �%�P 1�Geo 

studio +�3#(� ������ ��9�"���� q���I5% K����:��D �. 

 X �(�~-�53.1390 .��5�� ������������� ��1563 ��3 ���5% K���< ���� �, +�,�23 (� !�7�6< 1� !:%�3 +>� ��L���.  
Zhang, T, Yongbio, L. 2012, ”Penalty function element free method to solve complex seepage field 
of earth fill dam “, IERI procedia 1, 117-123. 
Jairry, H. , 2010, 2D- Flow Analysis through Zoned Earth using  Finite Element Approach.Eng @ 
Tech journal, vol. 28, No. 21. 
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