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 +���� � ��� (���,

9�� ���
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 ��� �� �QP
� �P5���, .(  
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E/&7. e
 � <@A7 (,��3
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 )	H �H�� ��� f�D

)kN/m3(  

 �.�Nn )	H �H�� ���
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 XN�� )	H �H�� ���

16  9/15  6/18  

16  9/15  6/18  

16  9/15  6/18  

  9/16  4/20  

  17  4/20  
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L	$�2. (,�,C�
 �, (�� (,4"�� +�� 

�� � ���  �$& �9@5� � ��*    Q�9�� R�7*    ��� �% S.**    ��
� (� ���
 �**    ���@C@7T S.**    

f�"�g� L��/)KN/m2( 110 200 105×1 108×5  109×1 
�.�Nn )	H �H�� ���)KN/m3( 6/18 4/20 23 25 25 
XN�� )	H �H�� ���)KN/m3( 4/19 4/20 - - - 

9�Pn� +�P"3
(%)  5/16 21 0 0 0 
�J��N#c)KN/m2( 2 6/1 500 1000 2000 

��D�, Ue5G� �����)°( 33 16 40 60 60 
+��= aP4� L��/)m/s( 4-10×4  7-10×1 4-10×1 3-10×1 9-10×1 

(��� �7\c)Gs( 52/2 71/2 - - - 
�P��P  L��/)ν(  3/0 25/0 3/0 25/0 2/0 

 : *S�
�K '(�� ,,�! ���
 ������
 � (�� u	�� +�)1384(  

 : **)Anon, 1979a; Grecek, 2007; Goodman, 1989; Meier et al., 2013; Rodrigo delPotro and Hürlimann, 2008(  
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 ,��3
 ��7� ��P�	
ZSoil Student Version, 2012 '
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 �K � �Q �J,� ���N� �Q �Q ��� �� �J���� +��
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 �!��Q .�"#� �-�.
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 �Pn �� �
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 F
� XP�	
 �, ��@-� u�� ���8  +��� q�"M
 9�#Y

5
 � ����� F
� ^�4"
 d���� � ^�P/P
 �.7
SLOPE/W 'SEEP/W ،SIGMA/W ،QUAKE/W ،

TEMP/W ،CTRAN/W ،AIR/W وVADOSE/W �
 ���

 �
��� �� S���  ��� �, �QVADOSE/W ��N� 9�& +��

9�� (�� (,4"�� �J���� aP4� ��@�
 .  

 9�& �66M! ,��3
 �G�� �
��� f� ��P�	
 ���

 @�7�K � F��3!���P� � OK d����)� '
, '�J����9�Pn ( �

d�3
 � �K C.4�� � F.-)<���! � 9Q�H 'aP4� (�
 �Q ���

�
 ���Y (,4"�� ,�P
 �����
 FI#
 �� +��#� �, ���P!

,��J . 'XN�� d�3
 �Q 9�� �,Y �
��� ��� ���w��

��1���J S�P  ���8
 ��Z! � 'XN��) ,P&� ^�PG �,

(,�, � ( ����N� @����Q +�� .�
 (�0.� �K m��n �� ��P!

,�Q ,��� ^N�3
 �, @�� �� ��.! � ��MN! ��@�
 . ��� �,

 ��@�
 ���M! +��� �Q �
��� ��� �, (,4"�� ,�P
 ���  �5���

 �e� UD ^��a �\���P
 ��PD i���� �J�� XN��

9�� (�
K '(�� �"-�J. 
)1(.S� = 1 − 	
��

ψ
�� + 1�

�
 exp 	−m 
��

ψ
���  

�Q  '�K �,Sc  ����P
 +����� �Z� �� �Q �J�� XN�� �&�,

�
 ,P&P� '��Khco �� ����P
 97H �, OK �J�
Kg� ��@�
 '

�"��UD �, �Q �"
 <�� �, �� ���,@�� � ���, 9��, +�
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�
 �N�3
 q�"M
 ���, +���,P�� ^�0n� i�� �� � ,P�

�
 9��� +��� '��Kψ m��n �� �Q UD Se
 ' d����

 �"�Z ��,8
 � ����� �H '�\���P
 'UD +��� ���, �� FGH

�
 9��� 9�� ��D p3� ��� ��GPH �� �Q � '��Km '

F
�  9�.YP
 � Fe� � =-�
 (����� r��P! �Q 9�� ������

�
 C�"�Q �� ����P
 ��H� �, ��	H OK +�P"3
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 L�� f� �, '�8�83! +�

�
 ���� �e� ����3� <@A7 b5� �e
 ���.! +��� ����P! . �,

 ��Q �5��� ��� (�� (,��K ��@-� u�� ��� F��3! �, �"-� �e�
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∑ ��.���α��

. ∑ ��.�� !��"#�.��$.%&�φ�
�'�α� ()*φ�.+�*α�

,-
� 

    

3-3 -3.ZSOIL Student V. 2012 
 C� �� �Q 9�� ,��3
 �G�� �
��� f� ��@-� u�� ���

1982  9Q�� d�P! _�IP� ���P7 �,ZACE  93! �

 �
���� i
P! �"�� �� C� �� 
� '��7P!1985  ���� ,���

9�� (�� (,4"�� F�Y �6M� +��!P�`
Q +��� � . ���

 C� ! �
���2002  ^�PG �� ��!�, � ,P� (�� �I��� +�.�

 ^�P6� C� ��� ������ �/�� @�� +�.� . u�� ��� (���
�

� ��\���, +��Q �� +��#� �, ��@-� ({��  �����
 +�

�
 (,�� �e�,P� .9���Y �� �e��
��� ��� +�  F��3!

 �P5� � ����n� L���/ CP8.
 ������ +��� +���� 

\"M�#J����� L�1� �, �CP�.
 FI#
 +�) �� �&P! � �"N7�

,�P
 ^�GP6D (�
��� . � F��3! �\�P\c '��� d����

��7� <�� �, ��	�& � S�! �N�3
  �� +�.� �, ,��3


�
 ������, .  

)3                                   (            σ�.,. + b� = 0  
  

 �5���)3( C,.! �5��� '9��  �K �, �Qσ � �.� �, �, S�! '

b (�e�  �� ,��� +���� ')Body force (�
���.  

)4                                (   ε�. = �
� 3u�,. + u.,�5    
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