
��� ������	
��
��� �������	 ���� ���

���� ����	 
�� 
� ��� ���� ������ ������� ������� �� ! 
�"��� 

�����#� ���$*%� ��	 &�'** �&(�)��  ��* +�,�*** 

��#-(�. /��� 0�� 1 ��2-(�. %&�3 

��#-(�.�� �1 ��2-(�. %&�3 

)����� ��� 
! :�/�$/%&'( �)* �+,* ��� 
! :�&/%/%-(

���#45������� 	
��
 ���
� �����
 �� ���� ��� ����
 ��� �� � �! "���#$ %&&' ���
( � )�* "��
 %��! +����� ,�-
� � ���.�
 �/�� �� ������� �� % � � 0�( 1
�2
 ���34���335 .� "�7� 8
27�
 89�7: ;�<: �����
 ;! � ��! ���� "��
 	' ��#�� ��� ����
 ��� ��

 =:�� �!��>�� ���� ;�<: �$ ������� ����� ."�7� �>�7  1�27� �7�?� ���(�#@� �! ;' �'�* ����
� ������� �!��>�� ���! �
*� ���@�  �� �7(�
 + � "�� �?��� ��?� ���<: �! �3A�� �3��( ������ .�7! ;7' �'�7* ��7$ "��
 ;! ��?� ���<: ��� ;� �
 � 8
#�
 ��B3� ;! ��A��( C�� ��

 � ���<: ��� �(� "�� 1�2� 	��� ���(�#@� + � "�� �?��� � D��!� ,�E�(��F( G �
 	�� .�H�7�I� ���7�
 ;7J(K C#L 	��� ���<: ��� ��
 ;9��� 	
��
 ���! ��
 "��  ��3�@���? � ;A?�� 0$�'����� ���7
( C
73M#$ � "�7� =7:�� ;7N�
 ���� ���<: ;#$ �� �$��
( � �F3@ ����
 O

! "�33' 1�2� ,�#@� �$ �&&' ;;� ��� �-I� ��P�����."�33' 1�2� ���
( 	' D�#I� �?�� ��?� ���<: ��� �� ;' + � �@�� �� C�� �7$
�!��������� .�2����-?� Q�( R��A( �! 	��� ���<: ��� >� ;���� ��
��
 R��A( ;2����S�� ,�&( C
! 	
��
 C�� R��A( ;' �$�T�
SU�7! ���� 

�(��� VWA*� ��'.� ��-?� Q�( R��A(.

��67�����8�:O	��� ���<:O,�3
#P� X��L O"�� 1�2� �'�* ����
� O��� ����
 �2�� 

Study of Reinforced Slopes Safety Factor Using the Inclined Slices 
Method  
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Abstract: Stability of reinforced slopes is almost always carried out using limit equilibrium methods and controlled by the 
shear strengths of the slope materials and the extension force of reinforcements. According to limit equilibrium methods, the 
stability of slopes is assessed by dividing the whole failure wedge into several vertical elements. In order to determine the safety 
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factor of the reinforced slopes, a new approach is proposed based on the inclined slices method. According to this approach, a 4n 
formulation is introduced which uses fewer unknowns and a simpler formulation to calculate the extension forces of 
reinforcements and safety factors of the slopes. Additionally, moment and forces equilibrium in all slices are taken into account 
while the tensile force of each reinforcing element is independently calculated. Comparisons revealed  differences at 5 to 10 
percent level between analytical results obtained from this method and those of ReSSA software. 
 
Keywords: Limit equilibrium, Reinforced slope, Safety factor, Inclined slices, ReSSA.. 
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1. ReSSA (Reinforced slope 
stability analysis)             

2. Fellenius 
3. Bishop  
4. Spencer 

5. Sarma 
6. nailing 
7. planner 
8. bilinear 
9. piecewise 

10. circular 
11. log spiral 
12. facing 
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