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Q
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 ��
��

(��0 �7���  (�� �"#��0 
�.�� .�7���  ��� �G<�  �� 
�

(0�0 E�a�! ��D ��#<� � R@, '.�#�<  f��U/� x�
� �< ���

 f�
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� �]�0 ;@� �� � Y�� .�e�< _8
� C9
<

9@e�(�� Y�� ;��5  ���.  

4 .4&O) 0+�� �!�� ���� ��6� H�� 

4-1 .�-:A (0@! �����
 ;��� CD E�@!��#
 Y�� 4�� �� ��
GSI  

�-:A ���  ^�@! ;���Hoek & Brown (1997)  H����  (��

.�� .(0@! ^���� �� �&@! 
� Y�� ��� 'E�@! ��#
 ;
�

(0@! Y���� ;�
"8
� d
W,�� 
�  
! �<@�� S�@n ���8

�<@��EeF ' C@8 S
NQF �7�� '.�0 ��<  t@Q� � (0�@8

(��0 ���� u��N! )< ���8 �70��@� 
� ��� 
� ) Ea�6 .( ��

  ���  ��0
-
 ��
�0 l�!�!GSI  0��c �060-45 �� ���N! .
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 I�!>2. �-:A  ;���GSI E�@! ��#
 �� �NQF �� ;���  
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 ���6.  �"�0 ��@�� (��0 E�@! ��#
 ;
�  

  

4-2 .�-:A  4�� �� E�@! ��#
 ;���RMR  

)�
 �� �a� b���"
 � ���! �-:A ���! ;���  �P��� ;
�  (��

 )"#��RMR  b
� �0 �a��
��� ^�@! �< .��1974  �P���

 .�� (�� .�-:A ��� R
	��  �0 �~� 0�@
 f`� �� ;��� ;���

 b��&3  �n\8 )�#-! �� �I
c �N,
Q
 �0 .�� (��  ;���

 b
�1989  (0
e"��  .�� (��Bieniawaski, 2001).(  
  

 I�!>3. �-:A  ;���RMR E�@! ��#
 �� �NQF �� ;���  

�-�%
��  �+�
�  4����  �>��S  

[! ;�
�/ .
�
-
 (�@W
  25-50 )MPa(  25-50 )MPa(  25-50 )MPa(  

�
�"
�  2/2  8/3  4  

 Y�� .�e�< _8
�

)�n�0(  

60-70  60-75  55-65  

�
�"
�  5/11  9  9  

 ��n
/ �]"�@� 
�)���
 �"
(  200-60  150-55  200-60  

�
�"
�  3/7  5/7  8  

�]"�@� 
� .�NI�   '��� �
":#� ')~�

� t@Q�

 �� �"�< f���&2.5  ��< �

(0��@�  

 '��� �
":#� ')~�

� �
":#� t@Q�

 �� �"�< f���&1  ��< �

(0��@�  

 '��� �
":#� ')~�

� �
":#� t@Q�

 �� �"�< f���&2.5  ��< �

(0��@�  

�
�"
�  22  26  21  

���
���� CD .�NI�  [�8  [�8  [�8  

�
�"
�  14  5/14  14  

.�& �]"�@� 
� ��
�  C@8 �
":#�  C@8 �
":#�  C@8 �
":#�  

�
�"
�  5-  5-  5-  

�&�0 (0@! ;��� Y��  52  61  51  
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�

.�� (0@� C@8 �
":#� . ��
"#�� �

�1 �"e� ��� �0 ;�

�
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 4-3 .�-:A (0@! ;���  4�� �� Y��IRMR 

�-:A l�?� ;���  �0 
� ����� �����
 �0 �"/�7 S�@n ;
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�
-
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a
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�
 S�@n 
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� �< ��"8
� ��"�
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 t\n� �� �	�
 'S
c\n� �8�� R
	�� � ����Wn S���
�


����F 4��  �!MRMR  b
� �0 �
�0@8 ^�@! �<1990 

�P��� � (��(�
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 ;�"��� ��� ����� �����
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�
-
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��
 

.�� (0@� EP
F .4�� �!���& S
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� �D �!
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�
-
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�
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���� CD ^���� �"
��
  t   

(Dyke, 2006, 2008).  
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��
  �
�"
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��"
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�
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�
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�
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"�

�-:A  b��& �0 ;���4 .�� (�� (0��D.  

  

 I�!>6 .(��T"
 ��o �@���7� ;�
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P T  l���I 0����
"�� ;
Q8)SE(  l���I   
���T"
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v  

0 54/9- )6-(10*1/1 )5-(10*10-  (m/s)Vp 
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093/0 73/1- )5-(10*54/3 )5-(10*1/6-  (Mpa)UCS 

02/0 43/2- 00018/0 00044/0-  (Mpa)�	  

  

5 .TU�1 ��#,� ���� ���  ���������  � ��!�"� �����
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+ �
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;����
 
� '��������0 �~� {
�� �� 
� ��c �0 �!�
e"
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�� ��Hoek et al. (1997) 
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�+�
�  

3  385/0  Upper right   (��0 ;�� 4UT,1  56/1  

5  002/0  left  ;�� 4UT,  (��03  08/4  

6  88/1  Upper left  y@-�  00/0  

7  994/3  Near end   (��0 ;�� 4UT,2  16/1  

8  994/3  Far end   (��0 ;�� 4UT,1  �3  42/1  

  

  

��6�  

3  257/0  Upper right   (��0 ;�� 4UT,1  7/2  

4  257/0  Lower left   (��0 ;�� 4UT,2  �3  7/4  

6  48/13  Upper left  y@-�  00/0  

7  37/2  Near end   (��0 ;�� 4UT,1  �3  74/5  

8  37/2  Far end   (��0 ;�� 4UT,2  05/2  

  

  

�>��S  

4  854/0  Lower left   (��0 ;�� 4UT,2  55/0  

5  01/1  left   (��0 ;�� 4UT,3  47/0  

6  302/0  Upper left  y@-�  00/0  

7  82/12  Near end   (��0 ;�� 4UT,2  �3  25/1  

8  82/12  Far end   (��0 ;�� 4UT,1  79/2  
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