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��,�C. )Chen et al. (2004  ��Q�
 �� �� T-�� �&�, �e�
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 ���"�4. M��N! n�� ����4! )Winkler and 

Singer, 1972.(  (�� �-�0
 �4�-! +���8 76�6/ �,
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��[ 

A 2/19 6/4 2/53 4/5 6/12 - - 5 - 7���"�5 F5C 

B 8/13 2/4 1/45 4/6 5/27 - - 5 5 7���"�5 F5C 

C 29 5/8 32 5/15 5/9 - - 5/5 - 7���"�5 F5C 

CG 5 6 60 11 11 - 4 3 - 7���"�5 F5C 

S 5/15 5 10 53 5/8 7 - 1 - 7���r�8 

S1 5/19 6 6 5/23 5/8 24 8 5/4 - 7���r�8 

Sh 5/17 4 5/55 12 5/6 - - 5/4 - 7���"�5 F5C 

Tr 22 5/6 5/44 5/19 5/6 - - 1 - 7���"�5 F5C 
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 +��>2 . ��
 �L��L
 � �L�Q�8 R�b4cH>�� ��B5U
 ,�4
 +  

P�
�[ 
 ,�4
 ,����"��

(,3"�� 

��4�� �>�� ��
 + 

A B C CG S S1 Sh Min Tr 

  F�H )	/ �/�� ���  ��I��
 

(KN/m3) 

ISRM 
(1981) 

94/23 41/25 02/25 54/23 21/20 40/20 92/24 31/25 96/22 

 )	/ �/�� ���
 T-����I�� 

(KN/m3) 

ISRM 
(1981) 

62/24 51/25 31/25 33/24 39/21 48/21 11/25 60/25 74/23 

�e4
 ?N�N! (%) ISRM 
(1981) 

65/6 06/1 54/2 23/7 56/11 13/11 89/2 04/3 28/8 


��I�� D[ D<& aH� (%) ISRM 
(1981) 

73/2 41/0 1 01/3 62/5 35/5 14/1 18/1 54/3 


��I��  75/ �, Z4
 �4-� 7���

F�H (m/s) 
ISRM 
(1981) 

19/3444 6/4621 03/3654 05/2926 19/1342 5/1726 71/3439 64/3504 8/2484 


��I��  75/ �, Z4
 �4-� 7���

T-�� (m/s) 
ISRM 
(1981) 

45/3490 86/4781 01/4080 84/3173 66/1088 55/1429 80/3901 61/3965 86/2724 


��I�� �� aH� � �U6�+ 0c!s� 

F�H 75/ �, (�� (MPa)  
ISRM 
(1985) 

15/4 34/9 9/7 2/6 23/1 9/0 7/7 72/8 88/3 


��I�� ��C 7
�6
� ������  �,

F�H 75/ (MPa)  
ISRM 
(1981) 

44/6 25/18 33/13 8 9/1 21/1 54/13 02/16 3/6 
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