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Study and analysis slippage in a trenches on 
Khorramabad-Poldokhtar route
Ali Veiskarami1*, Dr. Hossain Noferesti2

Abstract
Landslides�are�among�the�events�occurring�on�steep�slopes�and�are�always�accompanied�with�financial�losses�

and�lose�of�life��Slopes�are�geotechnical�structuresj�in�which�slip�is�expected�if�the�slope�angle�is�not�appro-
priately�observedk�So�it�has�always�been�among�engineersl�concerns�to�determine�the�right�angle�for�a�dip�in�a�way�
that�not�only�doesn't�it�cause�excessive�excavationj�but�it�also�brings�about�proper�stability�to�the�structure��In�road�
projectsj�especially�in�mountainous�areasj�it�is�necessary�to�create�trenches�in�the�ruggednesses�located�in�the�route�
of�the�road�in�order�to�observe�the�proper�slope�of�the�road��In�Lorestan�provincej�a�large�number�of�trenches�has�
been�created�alongeside�communication�routs�due�to�the�mountainous�topograghy�of�the�area��In�this�paperj�an�oc-
curred�slippage�in�a�trench�on�fgth�km�in�Khoramabad-Poldokhtar�rout�has�been�studied�by�both�limit�equilibrium�
and�numerical�methods��The�results�of�the�modeling�indicate�that�the�landslide�has�not�yet�completely�developed��
And�the�tensile�cracks�in�the�landslide�anticipate�that�in�the�absence�of�an�appropriate�stabilization�of�the�trenchesj�
a�catastrophic�event�is�not�uncontemplated.
Keywords: Landslide, Limit equilibrium, Numerical methods, Khorramabad, Poldokhtar.
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�G4$�4 ��C���E�d,%�: �G4$�4,�'= �C$�H��^��e���+ �CF%��d���h�%�+ �4
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��f�f�d%��$,� �«%8E�$�)K,�JK��'& �M��� !�8� ��£g��K)\:¤�,$�,
��#�b��E�

����������� �!"�
��R/�a: ��9��� �C%����6�G4$ �%��6�GH��I��;�J��.���F �T.9U: �C�����/
�C%��6�G4$ � ¡%�$ �C%��6�G4$ ��[¦] �,$�, �,)��-4 � ¡%�$ �4 � 3.^���
�gC�E�d,%�:�C%6�G4$�04�� �4,�'=�,)(�4�M���C�:�̀ �%-� [%_K�c:
�C�E �d,%�: �C%���6�G4$ ��[�] ��+)#� � ��.<c: ���+�&��!: �4
�T/%A �4 ��:�0,%���+�&��!:�C%��6�G4$�'= �M_<+�RK�$%& �J.N�$,

.[�]��!�<6��:��"^

=>-�N��F�
�C�%= �S%(�C�0,)��: �C�E�d,%�: �C%��6�G4$ �e%5: �$, � [�)5��
�0,$�4�C%64�.+��[�]�,)#� ���.<c:��P%A� :%��A�'=�GHI;����
�C%6�G4$��M���0�#�0,�,��%2+����K)\:�$,�'+%� ��-�'��A��6��/
�d,%�:�7�,%���'=��)/���7%.¡�^�C�'!.�F�$,�C�E�d,%�:�@)!��
�¬V�(� �O �CH&�� �C�'�c+ �d)E �%6�1!; �d,%�: �7�,%�� �4 �%64�.+
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�¦­%2./�C�0�#��0,%��G4$�F���L+�,$)��GHI;�J.�F�T.9U:�$,
��L+�¬�O�7%��A�J./�%�� #�/�C4�.+�F��G4$�JK��$,���#�0,%8���
�'��A��6��/�0,$�4�C%64�.+� c=%���>.I:�%=�%:�,)#� ��GV:�4�0�#
�$)®& %^ ��,)#�$��A�/ ��P%A �C%64�.+ �d,%�: �4 �%6�1!; �d,%�: �7�,%��
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���§!��0,):�¯)\����F4���S%(� #�/�M�4%c���D°��C%6����$%]
�@%8:$� �� �$�/ �,$)��� �C�'��A �$, ��* �@%8:$� � ���* �¯)\�� ��F4
�C�'9O%^ �� +��U= �GHI; �C�0���K�, �@%�# ��'�;%�� �,$)��� �C�'��A
�$,��*�C4�.+�d%5N��TU��4� +��U=�GHI;�C�0�K�,�H&���J./��P%A
�C�0�N%A�B.#�C�'�4�F� �� 22& �S�:�$,��*�@%8:$� � �� 22& �S�:
��,�&��0,%>?�'& �RK%a+*�F���[¦]�M���'��A��6� c^��C%!"?��4�'��A
�C%6�'��!6�%= �$�,�B.#�C%6�0$�)K,�C��/ �C�E�d,%�: �C%6�G4$
�C%6$�H^��e�+�F�� [�)5����M����.��MA4�$%.<=� ��,�G4$�'=�0�.�>?
��¡%E�C�'�;%���$,��[¦]�,)#� ��0,%8����$)L!��JK��C��/�C$%a:
�0,�, �'��): �� !�%��S�$ �M&�#���): �'& ����V�� �$�H^��e�+ �F� �H.+

���,�� �0,%8�����M����0�#

O�	? �–�OD��������
�C%6�G4$ �F� �0,%8��� �B9X� � 3.!3:)PQ �C%6�0F%� �R/%�F$� �$,
�C,�N�C%��6�G4$�4 �M��� ^%& �'9±<��T.9U:�C��/ �C�E�d,%�:
�JK� ��,)��5��+ �T.53: �4 ���.2�= �,)_"/ �C�����/ � [%��^���O ���'�^�2>?
�M���eF��,$�)����� (�/�$,�%���� �����+)��#� ����0,���/ �$%��& �'��= �%��6�R��/%���F$�
�%� �B.# �$, �,)��-)��� �C%��6����+���& �4 �%6��!: �F� � c.A, �R��/%���F$� �'��&
�F� �0,%8��� �,$�)���� �J��K� �$, �'��& �,���K���] �7$)��O�� ��& %��( �C%6HK�& %(

.[��]�M���C$4�¡�'39=��)9���%"!:�'+�C,�N�C%6�G4$
�CF%��d���C��/���,4�U���%5;��C,�N�G4$�F��Y.cU:�JK��$,
�d,%�: �G4$ �'= �M_<+ �,4�U� ��%5;� �G4$ ��M���� �0�# �0,%8���
�C�'��-$, �%��= �%6�B.#��,���& �d���� �'95-�F� ��R��K%����H��� �C�$�, �C���E
���4%!�� �C%6�C$���$%= ��0�.�>? �'��!6¤ � �%= �$%.<= �RK����̀ A�4
�C%6$%�^$ �C����/ � !.+�)A ���* �,�395N ��%6�0�!!&�M�)c: �$)²E
�C%6�T3# ��>.I: �CF%��K)\: ��,)5+ �'!."/ �4 �£S%��( �C�0�.�>?
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�$,�'��)>?��.U��W��C�';H!��'=�d����,4�U���%5;��G4$�$,
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�S��2��T\^��%5;��e%+�'=�¯%(�C%6��%5;��%=�,4�U��,���:�'=�4
��0�+�.��/$, �J.�F � !�� ��d�� �C�0,4�U� ���+)#� � �CF%��'._#
� 6�� ��%c+�YK�Z�F��'& �,)#� ���.<c:��%5;��C,4�U��,���:�'=
��%5;��G4$�$,��[��]��!�<6�T\����6�'=�%6��%5;��C%6�'#)� �$,
�'=�d���W��C%6��%5;��e%5:�J./� 3�H. �̂4� ��!6��%_:$���,4�U�
��,)#� ��e%a+� � <��:%� �7�,%���%= � ¡%�$ �C�'9±<��W��7$)O

z[�f]�M�����C�'�=�$�7$)O�'=� <��:%��7�,%��� 9& �e�^
�z��C�'�=�$�
z�*�$,�'&�

 ���� ��:%��zK
£'9±<��d)"a�¤�RK%-�'=%-� ��:%��zD

0,$�4�C%6$%=� ��:%��zF
�M�%"+ �$, �4 �T.32: �%��6��%��5��;� �W��:�W��: �C�����/ � ������:%��� �J��K�
�7$)O�'= �7�,%�� �T& �TE�4 �,)#� ��T.32: �d��� 9& � ��:%�

.[³´]�,)#� ��e%a+���%�H56

�=�PP@��PPQRPP6��S�PPTPP#PP�� ����PPDPP������>D@�N>PPP����PPUPP)�
�'�D'�,VA

��K4%\: �F� �0,�&��GHI; �C�'!��, � ��!6 �M.�¡4 �J>.�: �C��/
�J.!�56����,���0,%8����GOOGLE EARTH�$�H^��e�+�C��0$�)6%�

� � � � � �   K D F


� ;��!& �C%��6�M��#�,���/ �GPS �F� �0,%8��� �%��= �4 �TU� �'��= �'�-��� �%��=
�'= �H.+ �GHI; �F� � ] �4 �'+%��* �$, �'!��, �M.�¡4 ��M^�K�] �7$)O
��K4%\:�J.!�56�4�������GPS�%=�0�#�e%a+��C%6�C�.��0F��+��W5&
�d������=��$,�7%NVZ��JK��F��0,%8����%=���#�µ�2��C��0$�)6%�
�M.;%�^�'+)��6�e%a+��F��T_A�'=��)/���'& �'!��,�C��=4,�C�'.;4�

��#�,%a���SLIDE6�$�H^��e�+�$,�M���CF%<6�$
�¯�)���(4�C���!��=�'�����,�����������B��.��#�'��=�d������T.53:�C�����/
��%�5& ���): �%6�'�� �,����� �4 �B.# ��,)/ �F%.+ �%6�'�� � 3.!3:)PQ
��/ �H.+ � 3.!3:)PQ �¯�)��( ����,�� �J>.�: �RK��UO �C�0�6%2� �4
�W+%=�F��C�.��W5&�J.!�56�4�RK��UO�,$4*�/�4�7��6%2���%��
��B.#���+�#��%��+��ROCKDATA�$�H^��e�+� 3.!3:)PQ�7%NVZ�

��M����0�#�'P�$����d4�-�$,� 3.!3:)PQ�¯�)(�4�%6�'���,�����
�GHI;�J.�F��%�F�,$)��$,�T_A�C%6���=�$,�'�+*�'=�'-):�%=
�$)²E���#�'�8� ��L+�,$)��'c�!��$,�'�^�� �7$)O�C%6� ��+$%=�4
�'= ��M��� ��A�GHK$�$,��* ��D°���c+�4 �'!��,�$,� !.�F�KF ��*
��9��� �C%6�'�� �$, �RU � !.�F�KF ��* �$%2^ �B��¡ �T.;, �J.56

���,�� �d%5N���¥g�d,%���'!��,

W6�#�����	����X"�
�,$)� �C�'2+��: �,)#� � �0�6%2� �¦ ��K)\: �$, �'& �$)Z��%56
�µ.�2: �GHI; �����JK�:� +��U= �4 �M�� �$���%]%+ � [V�%& �'�;%��
�0$�)K,�$,�RK%-�'=%-�F�� �$H/��aE�Slide�$�H^��e�+���):�0�#�0,�,
�7$)O�GHI;�J.�F�g��K)\:�'=�'-):�%=��M���'�#��� ���%5+�'=��$
�%=�'& � :$)O�$,��M��������¥��RK%"+�Y5N�C�$�,�'2+��:�$,�'�^��
���� [�,4�E�0�#�'�^�� �0F��+��GHI;�J.�F�Y5N�¦��K)\:�'=�'�-���
�GHI;�J.�F �'& ��6,� ���%2+ �'�^�� �7$)O�C�'<�%c� ��M�� ����
�,)-4�'2+��:�$,�,�a��GHK$�d%5�E��4�0�2+�T�%& �F)!6�0,��($
�$, � 22& �S�: �JK�!� �'D,%E �TU� �F� �C$)²E ���,F%= �$, ��,$�,
�JK��,)-4�'& �£���K)\:¤��+�#�0�6%2��'�;%���C�,$)��C�'2+��:
�'=�4�M���0,��($�GHI;�J.�F��,)_+�T�%& �J._�� 22& �C%6�S�:
��6�)(�'2+��: �$,��:�i$H/ � #HI;�J.�F�C��/ �C$��26�`�A�7$)O

��,)/
�z[��]��+)#� ��,%a���%6�B.#�$,�$)L!��4,�'=� �«%8E�C%6�'9]

�� ��J>K%] �M5��'=�RK�%= �C%6�'9] �F� �'& �C,�)��C$4*�̀ 5-
��+HI;� �

�� ��M5� �'��= �%6�§!��'9A �M��&���E �C�'�����,� ��,����& ��A)��
�� ;%5�E��7�$%<(��6%& �4�J>K%]

�C����� �B.# �d��!& �%6�'9] �J��K� �C�0�5N �,�/$%& �W� �'�_;�
�W� �'= �J�^%� �M���, �C����/ �'2+��: � ��!6 �¶V��O� ��M���� �'2+��:
�¶VO� �C%���6�0�$ �F� � 3� ��,�K�]� � �7$)��O �B�%!� � !5�� �$)®& %^
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�'& �M���� �M���,�%��= �C�0,F�)���6 ��;%\� �J�#�,�/ �'2+��: � ��!6
��K�]��%3�� ��$ ��:�%= �C%6�Y^� �'= � ����,� �E�$ � �«%8E�C%6�'9]

���+F%�� �

�0)c;%= ���(� �«%8E�C�'9]�,)-4�7$)O�$,�'& �,4$� ��$%L�+�
�GHI;�J.�F �`+%� � !5�� �$)®& %^ ��>.I: �%= �4 ��=%� ��6%& �GHI;�J.�F
�W��'&�7$)O��JK��'=���#�0,�,� :��>.I:�d���$,�J.56�C��/��,)#
���#�,%a���'2+��:�C�0$%<($���4�$,�����f���N�'=� �«%8E�C�'9]
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�d���C��/�0�#�'�^�� ��L+�$,�C�'�4�F�d,%���0$%<($�4,�C���'�4�F�4
�JK� ���# �'�^�� ��L+ �$, ��'��-$, �g� �d,%�� �� �«%8E �C�'9] ��4�=
�,$)��C�'2+��:� 9& �B.#�C��'-$,�f��6%& ��N%=�d���$,��>.I:
�7��>.I:�,)#� ��0�6%2�����K)\:�$,�'& �$)Z��%56����,�� �'�;%��
�'=��¥�¦��F�� !5���$)®& %^��>.I:��N%=�d���$,�0�#�0,�,� EVO�

���+�#��¥�¦f
�4�Slide �$�H^��e�+�F��0��*�M�,�'=�h�%�+�R/%�F$��C��/�'��,��$,
�'�(%��d����'2+��: �C�'!��, �7%&�E�C%6�T.9U: ��,)5+ �T.53:
�h�%�+�4�0�#�0,�,�d%c�+��Phase�$�H^��e�+�'=� Slide�$�H^��e�+�$,�0�#
�0�6%2������K)\:�$,�'& �$)Z��%56���+��0�#�0,$4*�����K)\:�$,��*
���!�<6�C�E�d,%�:�T.9U:�%=�d,%���C,�N�T.9U:�h�%�+�,)#� �
�M���CF%��d���MUO��/�d�,�T.9U:�4,��6�C%6���)-�'=%2:

=	�Q��U�#�
�$%���*��'��D,%��E�T��U����F������,F%��=��R��K�)��6�C%��6� ��3��N� ���$���/
��%2+ ��C$�H���^��e����+ �C%6�T.9U: �h�%�+ �4 �'c�!� �C%��6� ������+$%��=
�C�'2+��: �$, ��f�� �d%��� �$, �0,������($ �GHI;�J.�F �'��& ����!��6,� ���
�%6� ��+$%= ��f�� �d%��� �$, ��M���� �0�2+ �T�%& �F)!6 �'�;%�� �,$)���

�'& ���+��'�#�, �T_A �C%6�d%� �'= �M_<+ �C���O$, ���¦¥� ����H^�
��%./ ��$ � ��+$%= �@)¡)��M.56� �d%��JK� �$, �'2+��: �GHK$ ��aE
�JK����°��'2+��:�C��/�0��*�M�,�'=��¥�¦�� !5���$)®& %^���!&� �
�T�%& �$)Z �'= ��f���d%� ��%56 �$, ���%= �'2+��: �'& �M�� �@)¡)�
�'c�!��$,� 91!-��#)?�J�#�,��Z%(�'= ���%#�%�� �,�&� ��GHK$
�$)Z�'=�GHK$�JK��C�'2+��:�0�+F%��,�)����#��9<��4�GHI;�J.�F
�GHK$�Y5N� ¡%�$�C%6�T.9U:��M���'�^�1+�7$)O�0$%_3��4�T�%&
��¥��0�#�C�.��0F��+�� �A�4�Y5N�%����!6,� ���%2+��������,4�E��$
�C�0$%<($�$,�,)-)�� 22& �C%6�S�:�,)-4�'=�'-):�%=��M������
�'& �,)#� � �TO%E �'a.�+ �JK� �GHK$ �C%6�Y5N �74%8: �4 �'2+��:

��M���G��<� �d%E�$,�4�0�2+�T�%& �F)!6�GHI;�J.�F�JK�
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�JK��4��!&� ���>.I:��¥�¦f�'=��¥�¦��F��'2+��:� !5���$)®& %^�'-$,

��M��� _<+�C$���%]�'=���.�$� !���'=
�C�'!#%]�$,�RK�$%& �JK��5& �%=�C��0$�)K,�,%a���C��=�C�'9±<�
�7$%<(�$%�,�'2+��:�F� �,�)��C�-��)c��J.;4��%= �'& �M���B.#
� �«%8E �C�0$�)���K, ��& �RK�$%& �F� �$)L!� �'�_;� ��M���� �0���# ����#
�b��E��'+��4��,,��� ���/�'2+��:�F��,�)���)c��F��C�.�)9-�'=���2./
�7$)O�$, �4 �M�� �e)��� �C$%��& �,$�)��� �JK� �$, � �«%8E�C�0$�)��K,
��>.I: �'= �$,%A �B�%!� �C$%�(%� �d)O� �M�%N$ �4 �M�$, �RK%5+%-
� �«%8E �C�0$�)K, �JK��/%!= ���# ��6�)( �0,4�U� � #HI; �M.�¡4
� #HI; �M&�E�C4$ ��/ �C,%���F �$��c� �'= �0Q4���? �J��K� �$, �0���# �,%a��

��M���0,)/�$��� ��.D�:�'2+��:�C�'!��,

4E,��H$
1. mass wasting

2. Limit Equilibrium Method

3. Numerical Method

4. Alluvium

5. Limit Equilibrium Method

6. Stress-Strain Method

7. Bishop’s simplified method

8. SLIDE 

9. Rocsience

10. Advancced Numerical Methods

11. Embankments

12. Finite Element Method
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