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U��"
 �� �E 5�� (�� )�#4! ,�1.0 !5450 '�"
5450 

!7800 � '�"
7800 !17000�"
 �
 ���.  

 7�)2. �4\F  (6>! �����
 ,���i�� �=�>! ��#
 , 

) '@A����� ���
 �����
 5E��1387.( 

 ��� )�"
( RMR Q RMRb  GSI  

330-0  40-34  313/0-250/0  45-39  40-34  

1020-330  59-55  83/5-5  64-60  59-55  

1900-1020  70-66  33/13- 67/11  75-71  70-66  

2500-1900  55-49  67/2-875/0  75-71  70-66  

3130-2500  54-50  75/2-65/1  64-60  59-55  

5450-3130  64-60  4-35/1  77-73  72-68  

5940-5450  60-53  98/1-1/1  67-60  62-55  

7800-5940  62-57  3-35/1  79-77  74-72  

8120-7800  71-50  2/13-375/2  76-67  71-62  

9640-8120  62-57  10-25/2  79-77  74-72  

10790 -9640  69-57  10-92/3  76-67  71-62  

12130 -10790  63-56  10-375/3  76-69  71-64  

16920 -12130  59-57  10-5/4  69-67  64-62  
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4\F �"�6 ��� 6�E ,��� : ,�\�!A � ��D3gDrill & Blast, 

D&B)( ،���
 �1. ,� ����� (Roadheader) ���
 �  ,�

 oH4
 G�! ,�1. (D��V
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 ,� ,�0 (�� �"K�6�  5��. ,��� 

����A ��3�� � ,�>c! ��>�	
 ,�0 G�f 5�� �E �6 ��"�� �� 
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�6 ���J� '+��CE +� ��>�	
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�E �� �H��� {�"�
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 ,� +��CE 6>&� 6��6 

��!�\� �E ��:  

1- � ��>�	
 �2�� -��� �B�>2 :A=�x�, x�, … , x��   

2- � ��>�	
 �2�� B2>ZK t��M! �B�>2}x  5�2K

p  ��� �"��6 ��|X € x{ =A .  

3- � �ZL�
 o�! �� (61"�� � B�>2}0,1{→ x : μ� . o�!

 ���& ��>�	
 �ZL�
x �� ���4
 �6 ��  ��>Z! '+� � �12

�
 ��E . ��>�	
 �E ,�2��A  ��q �6 � +� ���4
 ��"#�

�
 �12 ���4
 B�>2 ��� ����S.  

�>H��� �E (���
 �
 66�S �6 ��>�	
 ,� +��CE +� 

�Z�� � >/� ��>�	
 6�>
 5#� �J� � 5#�� .������� 

��>�	
 ,� +��CE ,��� ����1
 R��
 5�� �E �� �>F 

�MHI pL�
 � =�I p�L�! 5�� .�6 �3. �E ����1
 

6>&� 6��6 �E ��� ��>! �� �>F pL�
 � ,��� �MHI ��A �. 

� ��
�E ���M! ,6  .,��� o0� ��� �Z�4� �6 ��� ��>�	
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���J� ��>�	
 ,�0 ,� �6 ?� 1965 ,6C�
 T�>! 

�>#0��  �1H3 (6�� �W���  ��) ',��>� �� =4�1385.(  

 �S�X ��>�	
  � �E ��� �2�� �� ,�x �
 (6�6 ���  '��>�

 ,�0 ��>�	
 (_�AÃ  �6Xx�� ��>�	
 ' (�� R!�
 ,�  ,�

� � �H��� B�>21 �
 ����.  

Ã= {(x, μÃ(x)) : x  € X}                                    )1  (  

 �A �6 �EμÃ(x)' 5�>/� �&�6 � 5�>/� o�!x  �6Ã 5��.  
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� 6���� �12 � +� '��� 
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   )4(  M� � � M� �  � (�l�, �m�, �u��             

)5(  

 � '����
 ,�0 6�� �6 @�r =2. �E 5��6 �&>! ���

 ����
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 ,�0 6�� +� ]>VM


8  �6 �MI�� @�r =2. �� �\��4! T40

 ��� �� ����
 ,�0 6�� +� ]>VM
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 ,�0 6��

M� � �  M� � � (l� � l�, m� � m�, u� � u�M� ��� � ( ��� , ��� , ��� �               M� ��� � ( ��� , ��� , ��� �                    
A��: �E&��� ��%�� 8��,& �$�  

G� �� ,���� O4P
 �6  +���  � ��>��f ,�

 6����  ,�0 �\!��
 ��#�� =��P! ���A�0 ,��� �� ����

 (6�� �� ��"��_3 B���;	
 =I��. :�� ]�� �� �E ��6

 :�� ��� (�� h�� :�� ��� =.��
 �S��[� 

6��_� ���I (61"�� 6�>
 ����g . ?� �61996  ,�_�6 :��

�M�>! =��P! :�� ��>�� 5P!  ,���� i�g T�>!W ��� .

��"#� ,�0 ����
 6���� ':�� ��� �6 (61"�� 6�>
 6���� 

 '�&�0 � �uA �� =4�1380(.  

 B�>r>
 ��>�	
 �S�B�>2 �� X = {x�, x�, x�,… ,x�} 

B�>2 �� G = {g�, g�, g�,… ,g�}  t��M!

 �� ,��� ��>r>
 �� i�g ����P! :�� O\F �� '�

�
 G	�� R�!�! �� �E �0�� �
 ���I =��P! 6�>
 6>� 6��S .

0�� �� ,��� '� :��� �
 ,��;S  �E 6>�

 �H��� O��F �� ���>!9 � ���A 5�6Percin, 2008)(. M !� , M !� , M !� , . . . , M !" ,  i = 1, 2, 3, … , n

M !"  ( j = 1, 2, 3  ����
 ,�0 6���� ���
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��  �E ��l 'm  �u ��!�\� R�!�! �� �E 5�� 
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�V�
 . ����
 ,�0 6�� +�B�>2 �� (l, m, u)  (6�6 ���

�
 6>� .GS  ��� l�� �� i�g =��P! ,�5��.  

 GS1 . �� �&>! � ,�0 �\�E�! :���i  6�>
 ��
�B�>2 �� 

 �H���10 �
 t��M! 6>�. 

S! � ∑ M !"�"2�  * 3∑ ∑ M !"�"2��!2� 4��
                   )10(  

� ,��� � �6��A 5�6∑ M !"�"2� :��� o�& B����  ,�

 =��P!M  dK w��!
 +� ,���B�>2 ��  �H���11  G	��

�
 6>�. ∑ M !"�"2�  = 5∑ l!"�"2�  , ∑ m!"�"2�  , ∑ u!"�"2� 6           )11(  

� ,��� � �6��A 5�63∑ ∑ M !"�"2��!2� 4��
  ,�0 o�& B����

:���  ,�M !"  ( j = 1, 2, 3, …, m) �H��� � O�H
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 �\�P
 6>�:  ∑ ∑ M !"�"2��!2�  �  5∑ l!"�!2�  , ∑ m!"�!2�  , ∑ u!"�!2� 6   )12(  

 �H��� �6 �E �!�>2 ��13 )���6:  l!= ∑ l!"�"2�  , m!= ∑ m!"�"2�  , u!= ∑ u!"�"2�                 )13(  

 �H��� �� (61"�� � �>0 ��6�� ]>VM
 ws��14  �\�P


�
 6>�. 

3∑ ∑ M !"�"2��!2� 4��
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 GS2 . �\�P
 �� w S!  5\#� �� ��A �S�D� �&�6 ��� '�

� )� �� �6��A 5�6 .� � �S� ��E �>FM� � M�  ,�0 6�� �6
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M�  ��M�  B�>2 ��  �H���15 

�
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)15( 

V(M� ≥ M�) = hgt(M� ∩ M�) = μ=�(d) = 

> 1                        if  m� ≥ m�  0                           if  l�  ≥  l�  ����� C�������C������       otherwise   /        
 �_�6 ,>� ���� ����
 ,�0 6�� +� �S�D� ��D�
 K 6�� 

,�0 ����
 �_�6 D�� �� �H��� 16 �
 5�6 �� ��A: 

)16( 

V(M≥M�, M�, … , MK�= [(M≥M�) and (M≥ M�) and… 
and(M≥MK)] = min V(M ≥ M�), i = 1, 2, 3, …, k.                      

 
 GS3 .pK� ��� �\�P
 ,��� #�4
 w��!
 �6 �B 

�&�� )���6 'G�6 GS �� �&>! � ')�H��� 17: (  

d′ (A! ) = min V(S! ≥ SM)   k = 1, 2, 3, …, n    k ≠ i )17(  

 ��� ��6�� ��������� �	��� ��H��� B�>2 18 �� ���>K:  

W′ = Cd′ CA� �, d′ CA� �, … , d′ CA� ��P                   )18(  

 GS4 .�
 (D�3
�� �� G>� GS �� =2. ��6�� �"�� �6  � )��E

�H��� �� ���� ��� ��6��  19 � ��
 5�6 ��A:  

W = Cd CA� �, d CA� �, … , d CA� ��P                     )19(  
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