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�   ���.	�  &�@!�  C��	!  �@�����  DE� FG1         DE� FG2          DE� FG3  

�
'0

M	
I N

�

�

  

����1�6  �O��  P�1  )GB(  )DB(  HB(   )DOB(  )AB1(  )AB2(  )AB3(  

γ d  

gr / cm3  

N0��+ 656/2 623/2 733/2 754/2 632/2 579/2 623/2 

�	@��	� 657/2 632/2 734/2 761/2 642/2 586/2 637/2 

�_H��+ 658/2 644/2 735/2 769/2 651/2 597/2 647/2 

γ m  

N0��+ 656/2 625/2 738/2 756/2 636/2 586/2 627/2 

�	@��	� 661/2 634/2 740/2 763/2 647/2 592/2 641/2 

�_H��+ 662/2 647/2 743/2 771/2 656/2 603/2 651/2 

γsa t  

N0��+ 668/2 638/2 747/2 759/2 647/2 598/2 635/2 

�	@��	� 669/2 646/2 748/2 765/2 657/2 610/2 650/2 

�_H��+ 670/2 657/2 750/2 773/2 665/2 620/2 660/2 

n  %  

N0��+ 111/1 302/1 307/1 365/2 392/1 910/1 276/1 

�	@��	� 14/1 396/1 379/1 416/0 504/1 382/2 275/1 

�_H��+ 184/1 463/1 501/1 489/0 651/1 308/2 309/1 

e   ----  

N0��+ 011/0 013/0 013/0 004/0 014/0 019/0 013/0 

�	@��	� 012/0 014/0 014/0 004/0 015/0 024/0 013/0 

�_H��+ 012/0 015/0 015/0 005/0 017/0 030/0 013/0 

Iv  %  

N0��+ 418/0 492/0 478/0 132/0 525/0 740/0 469/0 

�	@��	� 429/0 531/0 504/0 151/0 569/0 921/0 483/0 

�_H��+ 446/0 558/0 549/0 177/0 625/0 134/1 495/0 

GS  ----  

N0��+ 687/2  662/2  770/2  768/2  671/2  630/2  657/2  

�	@��	� 688/2  669/2  772/2  773/2  683/2  649/2  671/2  

�_H��+ 689/2  279/2  777/2  780/2  689/2  659/2  682/2  

ω %  

N0��+ 116/0  084/0  171/0  034/0  149/0  214/0  094/0  

�	@��	� 138/0  093/0  227/0  061/0  175/0  256/0  142/0  

�_H��+ 125/0  098/0  289/0  077/0  191/0  293/0  171/0  
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Wf  : ��2�� � ���2"�� ��1�� \�B T�&(gr)   
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 ���2"�� T�&(gr)   

B  : ��2�� � ���2"�� \�B ��
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 -�� ��7����A -
�.�&���   
{v� J?  

AB(  )AB2(  )AB3(  

43 44 46 

  
 �L1
W
 .�2
 -
�  

�5�Z
 `? � �&�.:�W6
 `?(  
DE� FG  

)AB2(  )AB3(  

  �	�����M�
�  �	����
+
�  

06/99 33/99 

64/98 95/98 

30/98 59/98 

16/98 27/98 

93/97 07/98 

78/98 84/97 

51/97 73/97 

38/97 62/97 

19/97 39/97 

11/97 24/97 

84/96 99/96 

65/96 83/96 

52/96 68/96 

44/96 57/96 

34/96 47/96 
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  ��.
6
 ��G�
�
 .��L!30   7���� PEj �"a� �2
�? -�� ��

�1
	�A  

)GB(  

(
G�.  

)DB(  

`����  

)HB(  

�G��.�.  

)DOB(  )AB1

 ISRM  49 53 39 50 

  

>'�5. T��. �2
�? [�
"� 7����A -��<  �L1
W
 .�2
 -
�

  

?���4. 7����A T��. cB
� [�
"� -
�.�&���)

.:21�5�Z
 `? � �&�.
&�@!�  

)DB(  

C��	!  

)HB(  

�@�����  

)DOB(  )AB1(  

 �	����

�9�� 1��  
�	���
3  �01
0�
����  �	�����M�
�  

78/99 56/99 71/99 36/99 

64/99 35/99 54/99 03/99 

6/99 14/99 42/99 87/98 

56/99 97/98 30/99 64/98 

48/99 86/98 19/99 44/98 

46/99 76/98 15/99 23/98 

43/99 67/98 11/99 09/98 

39/99 57/98 05/99 01/98 

37/99 45/97 99/98 92/97 

35/99 32/98 94/98 74/97 

33/99 23/98 82/98 68/97 

27/99 06/98 76/98 51/97 

25/99 92/97 72/98 45/97 

21/99 79/97 67/98 29/97 

19/99 60/97 63/98 22/97 
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1Id 69/99 

2 Id  55/99 

3 Id  48/99 

4 Id  38/99 

5 Id  28/99 

6 Id  22/99 

7 Id  17/99 

8 Id  09/99 

9 Id  05/99 

10 Id  01/99 

11 Id  95/98 

12 Id  83/98 

13 Id  80/98 

14 Id  73/98 

15 Id  68/98 
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� (Fr
 -
�NX  
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(����� D
/�� � �L�/K  (�� -��A7��)Q��&5(.  

Q��& [�
"�5 �
 �
�� �H ��. ���"��� \! -�
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7����A -�2,
 \�B 71
+ �. .�&��� -
� (�
? 7�. ��

7�� .�G"#E� ����� ���l��)β( P�

�? �.
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'\�B ^���� �
 P�
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/�� � �L�/K 7�2K� 
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6
 ��F�
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���� P�
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 ]�
W
 � \�B(.� 
�  �. ���
 � ��. �E� >�� �����
 -���

 (.�B �
 ���0����A .  

?��� 5.  7
�
6
 ��.
6
-�
�5 \! 7����A -�2,

�  Q
E�
 
G
 S#+��(MPa)  

 K��

�	����  

YZ� ��	[\  X�[��   �0��
β 

>]��O �	@��	� �^+��O  >]��O �	@��	� �^+��O  >]��O �	@��	� �^+��O  ��1�  

GB  46/110 99/122 73/131 48/60 96/119 08/161 27/93 47/107 27/125 72 

DB 06/89  5/103 71/124 5/92 64/101 46/107 67/64 22/96  72/121 72 

DOB 8/110 69/121 95/135 1/88 53/96 35/108 27/57 16/64 19/64  67 

AB1  52/91 39/111 73/145 21/50 36/54 62/57 06/48 62/52 56/57 65 

AB2  44/30 58/61 33/62 14/28 33/51 82/74 92/12 61/18 31/29 60 

AB3  91 45/103 5/117 79/54 19/71 79/90 97/34 52/41 16/47 70  

HB  29/63 32/72 1/76 14/60 58/57 34/75  22/37 05/43 16/53 57  
 

?��� 6.  S#+�� >�
� S��3 ��.
6
)GPa (7����A -���.�&��� -
�  

�	���� K��  
YZ� ��	[\  X�[��  

>]��O �^+��O  >]��O �^+��O  >]��O �^+��O  

GB  12 19 14 23 13 5/15 

DB 8  12 13 14 3 5/11 

DOB 11 21 11 17 5/3 8  

AB1  8 20 4 5/6 5 13 

AB2  4 5 3 6 1 5 

AB3  10 12 5 5/9 5/3 5/8 

 HB 10  12  5  5/9  5/3  5/8  
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GB  146 q
� 157 q
� 5/135 q
� 

DB  95 q
� 134 q
� 89  q
� 

DOB 124 q
� 134 q
� 96  q
� 

AB1  102 q
� 90 ^�2"
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AB2  83 ^�2"
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 5/201 ��f
   

AB3  165 q
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� 146 ^�2"
 

HB  152 q
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GB  7����A�F�2
  11  3/10 10 5/10 9/9 4/9 3/8 3/7 4/6 

DB  ��. �@�� 7����A 10 7/9 6/8 05/10 3/8 3/7 9 2/7 9/4 

DOB  7��2�.2���A 12  2/11 8/8 6/11 8/9 2/8 3/9 3/8 2/7 
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