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 �" ,+ 8��<� �" �*�� �� ���+  ��I� ���2 ���+ 98�@

 ]F� 8� ���	��% ��E�� 8�7J (9 ��) )���� 8� .�8��

�� 
��� ���+  
��$% �" �*�� �� ���+ #���$% � ���

�" %J ��'+� ���2 ���+ 98�@ �� 
��� 0�� 8�  .���

                                                
1 Fresh 

)���� 8� � 5�� ��-�� ~r��+ ���	��% 8�7J (} ��) 

���+ 5�6����  ��E�� 3�% �" (5��8�"	8�%)  ���E� R�AB

 9����:6 8�;� ���	��% .$� �M '+��� �68� �

���+ �" � 
�� ����$�� 5'� 3�% �����7 � �6  (�*�� ��)

.�� 8� .5�� 
�� .��\6 3�% ���	��% (q ��)  8�

���+ � 5�� ��-�� ~r��+ 0�� L	�� HM�<�  ���E� 3�%

 
�� .��\6 �*�� �� �" .��+ 98�@ �" '+���  �

�G�" ���E� �$+ 8��'" 8��<� � 5��  ���"��" .5�� 
����

46  



��������	 ���� �� ������� ����� ����14����� � 27  ��!��" � ��#� �99  

 

 

0�� 3�8 �" ���	��% �7� Q��12� �"  #�1�� 	� �%

���=*��1 ���8�+ �2 #J�% �� �*��+ ���  �3��\G)

2000,% .( ��/�� ���:6 ���" ���	��% ��;  3�%

5�6����  ����-� �� 1�� �%  ��8�" �" ����� 8� �+ ���

�� �*B���  5�6����  8� ���	��%  .�� .���4 

���$� ����*�� 3�%  Y��*� ���	��% �I8� �" 5�6����  3�

 #��� �8 ��=@ 8� �!�� �1���" � Q���	J �D" � .\G

�� .�%�  
  

  

  

  

 
JA� 3. P'L� �	�" +&�8 �� +�C���	��� Q	�� ��	(�� ��,�( �(R � S&() ��	(�� T���� �(. � U) ���	 �)�	(�� � (V � W) (X � Y)  

 Ol ) �(����&(Sp  �(�����-��)Opx  �(�!����-�"�()FeO (��: ,�!�()1  

                                                
1 Consistence                       2 Workability 
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 JA�4. ����� (R ��D�	�� Z���	: 	( J67 +�"�,��- �� ����� (S&( %� +�"�,��- ��+�"�,��- ��(�9/ ����� (U ��D�	�� Z���	: 	( ,  

 

 �)�	(�� ,��:��  

 52�" � 8�*B�� 8� ���:6 ���" �+ 5�� 3�����2 ���	��%

�� 0��  ���" �+ 5�� ������ 	� ��� ���	��% .���


��6 5�P�+ Q%�+   38���� �� Q��12� �C�*� 8� � 0��

T�� �� �<F�� 8� �!�� 3�%  ���*'%�+ X����" .���

" 8� TE�z ���	��% ����	 #�8�" � u�" �8�" � �<F�� #��

�� ���1�2 f�� 	� ~�6�$� �<F��  ���	��% �E� ���"

�� 98�@ �<F�� 8� ,% ����$��  #�1�� W�S�6 .����

0�� ���	��%  ����=@ k�@�6 >��M 	� �<F�� 3�%

��C��   )��I 8� .5�� 
��1 
�8 0�� 3��"  X��� �" �%

 
�8�J ���	��% �I8� ����=@ k�@�6 .5�� 
��

0�� ���	��% �<\M X��� �" �% #��J) 3��" �1995 (

��C��  
�8 �� 3��\� .5�� 
��  9��%��� X��� �" 3��"

�� ��=@ 8� �$�;  �"��	8� 3��" �"�B 8��D� � ���"

0�� ���	��% ��	 � ����-� 8��*B� 8� �%  #�����

�� 8��G  )��I �" �I�6 �" .�%�1 5�6����  3�%  ���%

�*�� 
�	��% 9�� �" �6 
	�6 
�8 	� .5�� 
�� 3��"  

������� �)�	(�� [1��  

Y"��8 98�@ �" ����$�� ���	��% WB�� )1) � (2 (

�� k��D6  ���  Q��12� WB�� �� #�1�� �+ ����	 .���

�� �� Q��12� 1�� ���	��% �I8� #�1�� ��+  3��" .�"��

B�� � ����$�� #�����*EJ WB�� ��D6 ���	��% W

 � ,��� �,�'�+ ��������EJ 3�%��'+� �@8� �����$��

Q���	J 	� 
��P*�� �" ,���*  3�% XRF
1  �ICPW

2  �D�

��  Q���	J 	� Q%�/  �� 8� .����ICPW  
�� 
��P*��

WB�� ����<� Q���	J �� ��C�� 	� N  .5��  �n�8� 3�%

) Y"��8 	� 
��1) � (2�F"�8 �� 8� �+ �� �\��=�  ( 

CIW  � ����$�� ���	��% WB��CIA  WB��

�� ����$�� #�����*EJ .���"  
  

CIW = [AL2O3/ (AL2O3 + CaO + Na2O)] × 100      

(1)                                      
CIA = [AL2O3/ (AL2O 3 + CaO + Na2O + K2O)] × 

100 (2)                         

                                                
1X-Ray Fluorescence 
2Inductively Couple Plasma Weight 
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�*�� �" ���$� 3��" 8� �% 4  Y��*� �
�	��% 9�� �" 
���

 �" 	� �!���� 8�M �" 
	�6 � 
�	��% �$+ �
�	��%

���$�  3�8 �" ���I�� 3�%4  �" �"�S*�� 98�@ �" ���$�

 Q���	J 9��P*� ���	��% �I8�ICPW  � �� ��C��

 �" Q%�/  �� 8� �DE�F� �8�� 0�� ��'+� �@8� #�1��

 )��I 8� �+ ��J 5��2 � ����$�� T�+�6 8� ��I�

5��8�"	8�%  WB�� �\��=� � ��	� �@8� X��� �" �%

 )��I >\M .5�� 
�� 
�8�J ����$�� ���	��%2  �"

 ��	� �@8� #�1�� ���	��% �I8� Q��12�SiO3  �MgO 

Q%�+  #�1�� � 5�� �*2��Na2O .5�� 
���� 5"�7  
  

\�,I 1. *�� ��(�9/ S�/�" [1�� ��  ��:) �1995(  

��� �)�	(�� �I��  "S�/�   �(� [�]4"  

1  
	�6  

  

0�	 � ���	��% 8�7J y�%  
��� 0�� 8� ���	

�$� ���  

 �*'�� �*S� �" Q�; �"�K ���; �"

�� ���  

2  
�	��% �$+ 0�	 	� 38�7J  8� '+���  � ���E� 8� ���	

�� 
��� 0�� ]F� ���  

 �G�; �" � �*'�� Q�; �"�K ��; �"

�� �" ���B �8��  

3  
�	��% Y��*� �	��%�� 
�%��� ~r��+ ��  ���*�� �� 8�7J � ���

�� 
��� #�� ���  

 �" � �*'�� Q�; 5S� �"�K U� �"

�� �" ���B �G�; �8��  

4  
�	��% 9�� �" �� 
��� 0�� ��$6 8� ���	��%  38��<� � ���

5�� 
�� .��\6 �*�� �� �" 0�� 	�  

 ."�G 5�� ���	 8��2 �" 0�� 	� �*$'G

�� *'�� G�; �" � ���"�DFG �  #J 	� 3�

�� �8 ��+ ��I #��6  

5  
�	��% ~r��+ �G�" 0�� 	� ���$�� �-�6  ~r��+ 0�� � 
����

5�� 
�� T��S6  

�� ��B 5�� Y��*� 8��2 �"  � ���

���� 5�� Q���I ."�G ���+ 3�%  

6  �I�" L�B  .��\6 L�B �" 0�� 5�� 
��  �G�" L�B 
����  
  

\�,I 2. �� �� ��I�� ������� ^���"+�C���	� ������� �)�	(�� [1�� �6��9� � ��	� ,/�� _��(�� ����� �� 

���	��% �I8� CIW CIA SiO2 Al2O3 Fe2O3 CaO MgO SO3 K2O Na2O Total 

�" 
�	��% 9�� 07/54 86/52 47/38 41/0 57/8 19/0 96/34 06/0 016/0 001/0 57/99 


�	��% Y��*� 66/48 41/48 23/38 41/0 33/11 24/0 14/36 09/0 004/0 001/0 80/99 


�	��% �$+ 77/21 74/21 96/39 47/0 90/9 94/0 73/39 10/0 003/0 001/0 93/99 


	�6  08/35 06/35 62/43 86/0 20/8 87/0 78/41 13/0 001/0 001/0 82/99 

  

Q�"`�� `�&��: Q�"`�� [1�� �6��9� � �� ��  

��8  3��" ����*�E� � 38�� ��������� �DE�F� 3�%

L�61�8 ��8�" �� ��P� �% ����" )N���E �� 8� .(

L�6 �DE�F� 3��" 38�� ��������� 	� Q%�/   3�%

#�8� ���� 3�1 L�61�8 WB�� ��D6 � �%2  
�� 
��P*��

L�6 .+ ���D6 .5�� #�8� �% �*��� U� 8� ����  	� �*�

�$��81" �" L	�� HF<� ��10  WB�� .5�� 
�� �8�$�

L�61�8 �" .+ ���D6 �8�$� 	� 1�� �% ����  � 3�

#�8� ���� �*��� U� 8� 3�  �" L	�� HF<� 	� �*�

 ���$��81"10 �"  5��  ) �F"�8 	� � 5�� 
��J3 WB�� (

L�61�8 �� �\��=� �%  �3��\G) ���2000 )��I 8� .(4 

L�61�8 WB�� �� U$+ �" .5�� 
�� 
�8�J �% WB�� 

                                                
1 Intergranular Cracks 
2 Micro fracture Index 

�� L�6 ���D6 ��7?6 #��6  ���1�2 9��@�AB 3�8 �" �8 �%

5�6����  ������� �  .��$� ��8�" �%  

                        

MI :L�61�8 WB�� �%  

N :L�6 ���D6 �%  

L :) )�Mcm(  
  

+�"�,��- �A���A� � �A�`�� .��/�01 ��  

��/�� 5�6����  ���1�2 3�% �%  �" >"�F� (5��8�"	8�%)

� �8����*�)ASTM(1980 ��/�� �� .5�� 
�� ��D6  �%

���I 5$'G R�AS� #	� ��D6 .��� )Gs�(  �V�� #	�

,CV )γ (.S�S6 �@8� � )n%( 
��"  9��@�AB .5��

0�� �������  �8����*�� >"�F� 1�� �%)1981(ISRM 

#��	J .5�� 
�� ��D6 �*S� 3�% 5�$�� )SHV ( 3�8
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L��" � 8�" WB�� � �!�� 3�%�F< 3� )(Is50  5���<� �

U6 38��2 38�=� )UCS( 
1:� 3�8 ����*�� 3�%  3�

 ��C�� 0�� Q���	J `��*� .5�� 
��  9��@�AB 3�%

 3��" ������� � ���1�215  )��I 8� 5�6����  L��"3 

 �4   
��� #���  
��J 5��" `��*� �" �I�6 �" .5�� 
��

 )��I 	�3 
�8 �  )�� 8� #��J 3��"1995 �� 6 5P� #��

0�� �� �*�'��� #�1��  #�1�� �o�" ���B 
�8 8� �%

�� 8��G ���  
�8 8� �+�  #�1�� � ���  .S�S6 .����

 )��I 	� 
��J 5��" `��*� �" �I�6 �"4 
�8 �  ��� 3��"

 ���� �1966 U6 38��2 5���<� #�1��  WB�� � 38�=�

�F<� 8�" 0�� �� 3� �� 8��G Y��*� 
�8 8� �% ���� .  

  

\�,I 3. �)a�� +�"�,��- �A�`�� �� �%&�'� ���� �L'�� ��  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

\�,I 4 .�)a�� +�"�,��- �A���A� �� ��� �L'�� ���%&�'� �  

���	��% �I8� IS50(MPa)  Elastic 

modulus(GPa) 

UCS(MPa)  SHV  MI(Crack/cm)  ���$�  

Y��*�  5/3  2/65  3/85  50   25 /5  1  

,+  1/4  5/74  110  56  24/5  2  

,+ 6/3  8/60  6/100  54  20/5  3  

,+  8/3  63  110  62   26/5  4  

Y��*�  6/2  3/54  4/85  63  3/5  5  

Y��*�  9/2  2/65  9/82  66  28/5  6  

Y��*�  6/2  5/67  2/80  52  31/5  7  

9�� �"  1/3  54  6/75  50  28/5  8  

9�� �"  5/2  9/52  9/76  43  32/5  9  

,+  5/3  2/60  108  54  24/5  10  

,+  4/3  3/67  100  58  20/5  11  


	�6  5/4  6/75  121  56  26/5  12  

Y��*�  2/3  65  5/87  63  25/5  13  

Y��*�  5/3  68  9/88  64  21/5  14  

Y��*�  4  5/63  1/90  65  19/5  15  

-    4/3  7/63  6/93  57  25/5  avg 

���	��% �I8� n )(  (gr/cm
3
)  (gr/cm

3
)   (gr/cm

3
)  GS)(  ���$�  

Y��*�  1/2  83/2  85/2  86/2  87/2  1  

,+  1/2  82/2  83/2  84/2  88/2  2  

,+ 1/2  76/2  78/2  80/2  83/2  3  

,+  1/2  72/2  74/2  75/2  76/2  4  

Y��*�  2/2  85/2  86/2  88/2  90/2  5  

Y��*�  1/2  85/2  87/2  88/2  91/2  6  

Y��*�  2/2  78/2  80/2  82/2  84/2  7  

9�� �"  2/2  75/2  77/2  78/2  80/2  8  

9�� �"  1/2  85/2  86/2  88/2  89/2  9  

,+  1/2  76/2  77/2  79/2  81/2  10  

,+  1/2  80/2  82/2  83/2  85/2  11  


	�6  1/2  76/2  78/2  80/2  81/2  12  

Y��*�  1/2  84/2  85/2  87/2  89/2  13  

Y��*�  2  84/2  86/2  88/2  87/2  14  

Y��*�  1/2  78/2  79/2  80/2  83/2  15  

-  1/2  80/2  81/2  83/2  85/2  �!����  
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 ����)� `�&��:  

 ����-� 9��@�AB �" Y"��8 #�8�J 5�� �" 8�j�� �"

5�6����   
��P*�� 
��� #�����8 1�E��J 	� ���% 3�%

 � �2��A6 ��:*� �� �" Y"��8 ��8 �� 8� .5�� 
��

�� ��D6 )���� H�	�6 3�8�� E��J �� 8� .���� 1�

 
��P*�� �" .52�� 8��G 
��P*�� �8�� �FB H"��6 #�����8

��� 	�8�12�  Excel 2013 8�\*�� �" 
��J 5��" 9o��D�

#��	J Y��6 T�6�6  3�%t   �F  .52�� 8��G ��8�" �8��

 #���$M� ]F� 8� 
�� 
�	 �$S6 Y"��8 Q%�/  �� 8�

95 
�� #��	J �@8�  8� �#��	J �� �� X����" .���

�@8 �6��8 Y" �+ ��" �%��B �\*D� ��D6 T��K ����<� �

 ����<�t  �F �81" 
��J 5��"  8��<� 	� �6t  �F  )��I

 #���$M� ]F� �" �I�6 �" .����"95  8��<� �@8�t 

 �" �"��" )��I144/2 �� ,% .���"  8��<� ��;F  )��I

 #���$M� ]F� *2�� �j�8� �"95  3��	J �I8� � �@8�

 �" �"��"15/14 �� .���"  

JA� 5(S&( . Q�"`�� [1�� �'�(� ZAB �� �� *�� �� +���( +�"�,��- �� (R �Q�"`�� [1�� �'�(� �'L� ��� [1�� �� �� *�� �� (  ��

���"�,��-(V � b" ��4� +���L�  ��	: �'�(� Q�"`�� [1�� �� ��9� *�� �� �� ���"�,��- �� (� � [1�� �� *��� \�,� �'�(�

�"`��Q *�� �� �� ���"�,��- ��(� � Q�"`�� [1�� �� J]D]" �'�(� *�� �� �� ���"�,��- �� (� ��'L� ��� [1�� �'�(�  [1�� �� (

*�� �� ������� �)�	(�� ���"�,��- �� (	 �b" ��4� +���L� �'�(� *�� �� �������  ���(��&: [1�� �� ��9� ���"�,��- ��.  
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 c9�  

�)a�� ��� d�6"�(  �� �A���A� � �A�`�� ��

Q�"`�� [1�� �)�	(�� � ��  

��/�� ��	 3�% 0�� ����-� ����� ��/�� �" �%  3�%

#J ���1�2  8� f�K�� �� .�8�� �AS�� [�\68� �%

.��  3�%5 0�� 3��"  #��� �DE�F� �8�� �<F�� 3�%

L�61�8 WB�� .5�� 
�� 
��� ��/�� 	� �%  ,-� 3�%

0�� �2�����* ����� �% ��/�� �" �+ 5��  � ���1�2 3�%

#J ����-�  5�� �" ����<� �" �I�6 �" .�8�� [�\68� �%

U6 38��2 5���<� #��	J 	� 
��J  �*S� �38�=�

Q�; )��� � 5�$��L�61�8 WB�� �*��8�  �0���  �%

Y"��8 >\M 5�6����  ���$� �% 3��" )3 .����� �\��=� (

WB�� 	� U� �% �F"�8 NO� ����<� �" �% ��/��  3�%

 8��G ��8�" �8�� � 
�� �\��=� ������� � ���1�2

 WB�� 3��" 
�� .@�V Y"��8 �" 	� .5�� �*2��

L�61�8 0�� ���1�2 � ����-� 9��@�AB � �%  ��%

.�� 3�% 5 
 �6 kE� #�$% .5�� 
�� 
��� #���  �+ 8�M

 .�� 8�5 
 �� 
��� L�61�8 WB�� Q��12� ����  �%

�� .S�S6 �" �C��  38��2 5���<� �C�*� 8� .���

U6 �F<� 8�" WB�� �38�=�  Q%�+ 0��� )��� � 3�

��  .�"��Q�" ��D6 T��K ��6 )r
2(  .�� �" �I�6 �"5 

v �F<�8�" #��	J �" L�61�8 WB�� �" 3� �� �%  �+ ���"

��D6 T��K )r
2 ( �"��"95/0 �� ,+ .���"  T��K ��6

��D6 )r
2 ( .�� �" �I�6 �"5 	 �" 38��2 5���<� 

U6 �� ����$�� #�����*EJ WB�� �" 38�=�  �+ ���"

��D6 T��K )r
2(  �"��"42/0 ��  )��I 8� .���"5 

 T��K #�1�� � Q%�/  �� 	� 
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Abstract 
Weathering is the important and controller factors of the physical and mechanical properties of 

peridotite rocks. The engineering properties of rocks undergo significant change due to the 

weathering process. Weathering depends on the mineralogical composition and peridotite texture 

properties. In this research, the effects of mineralogical characteristics of Harsin peridotite rocks in 

Kermanshah province were studied. The studies contains field investigations and laboratory tests.  In 

field investigations, rock blocks collected and studied geological condition of the area. In laboratory 

studies, the thin sections of peridotites were first considered with different weathering conditions. 

Then, by performing physical and mechanical tests, specific gravity, unit weight, porosity, uniaxial 

compressive strength, Young's modulus, point-load index and hardness of samples were determined, 

respectively. In this study, due to the mineralogical characteristics and the degree of weathering of the 

peridotites, based on the degree serpentinization of rock in each stage of weathering, the effect of 

these factors on the engineering properties of the rock was evaluated. By using Excel software 

regression correlation the relationship between weathering, mineralogy and texture properties was 

determined by engineering geology characteristics of peridotites. These relationships have been linear 

functions. Also, F, t tests confirmed the 95% confidence level of proposed experimental relationships. 

Based on the results, the highest correlation 0.95, is founded between the point-load indexes with the 

index of micro-cracks. The results obtained in this study, show that the importance of texture 

properties is more important than mineralogical properties in determining the engineering geology 

properties of rocks. This means that the characteristics of grain such as shape and size, type of 

contact, degree of weathering, and the index of micro-crack show an important effect on the 

engineering geology characteristics of peridotite rocks. 
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