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k�11sQ�  
11-�' <	�11�	 $��11�= 0A�11� %Vs I�11G % 

k�sQ�    ,&�1�D % 
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Vs+Vp � ��%�E� &�
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 �/

0�	 . 
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-&��.  
ρ = 0.12Vp+1.57      (7) 

ρ = 0.28Vs+1.57        (8) 

ρ=0.1 (Vp+Vs) + 1.57   (9) 
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;
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)X=241917 N, Y=3990526 E(  9�11��� &�UTM  %

 �%�b ]�F�&	1177 �J�	 ���0�	 ��- I.  

��	�  01-	��' "	 C��b ,�/   �"�1# ,�1/     8&�1� (1' ,&�1��

(' 
-�' % ,&��D <	��	 ,	�' (:��D ���" &	��4�  &� @����
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���"-�?���F� % (:��D �1/�       �1' (1 M &�1�; C1E� *1 	 &�


=B % ��- ��	� y�Q�� � " ,�/ 0�	.  

( M   �%�b 0��QO �' �%	5/0   (1 M N1  ���    9�	�1����m

   (1' �? &� 
1-�' % ,&��D <	��	 0A�� (� 0�	 
E3�

  �%�1b @����m/s 285  %m/s 145   ��1- �&%?�1'   01�	 .

0�	 0:�� 
4� &	�)� ,%�b ^& `�. �( M * 	 L
G .

( M   �%�b 
���QO I%�5/2   $��1�= 0A�� % �&	� ���

� 
-�' % ,&��D <	��	   �%�1b @1���� (' �? &m/s 370  %

m/s 170 ��- �&%?�'  0�	 .  (1 M N1  Z�� ( M * 	    
1�&

0�	 .( M   �%�b I��7 �&	� 0��QO ��� .   <	�1�	 0A�1�

   �%�11b @11���� (11' �? &� 
11-�' % ,&�11�Dm/s 470  %

m/s 250 ��- �&%?�'  0�	 .
�& ( M * 	-  01�	 
�:�� .

M &� 
-�' % ,&��D <	��	 $���= 0A��   (1' I&�1�; ( 

 �%�b @����m/s 1050  %m/s 380  ��1- �&%?�'   01�	 .

��	� ^��	 �'        (1 M *1 	 0��Q1O 
1� ���#	 (1��4= ,�1/

  �1' �%ZD	40   01�	 �1�� .  (1 M 8�1sQ��    % *�1�" ,�1/


=B % �? 
����
 � % 
� Z�D ,�/   *�1��� CE� * 	 &� �/

 �%�G &� %1 ��- ��	� ����  0�	 .  

 D'�3. ���	 �(���� - 
	���S� ������� �� �+� 8�(��� D����" �
��S� T(��( �?U��  
  

 D'�4. ���	 �(����- 
	���S� ������� �� �+� 8�(��� D����" ����� T(��( �?U��  
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V�+G 1. ���(��" ��W 	( X� �� 
(�� �+� �)��*� �'������ 
�� 
	���S� ������� ���+*� �� ��  

K   

(kPa) 

E  

(MPa) 

G 

(MPa) 
ν 

ρ 

(gr/cm3) 

Vs   

(m/s) 

Vp  

(m/s) 
 0��QO

)���( 
 W4A)���(  

7/92  85  31  35/0  6/1 140 290 5/0 5/0-0  

150  130  50  35/0  62/1 175 360 5/2  3- 5/0  

261  250  84  36/0  65/1 225 475 7  7-3 

1570  720  250  7/1  7/1 225 1060 -  "	 >�'10  

)Vp  �,&��D <�� 0A��Vs 0A�� <�� 
-�' �ρ  �k�sQ� I�Gν ����	�+ @ �O G  �
-�' �%��E  �d��  �%��K N#�' �%��(  
  

  

4-2- 8�(���     V�P)Y�� ��P�	 �� �+P� Q�R�( 
��

�,� ��+� 8���Y �Z��R� �����(  

��4�.�� ��4A �( ���	 ��- "	 ��%�E� * 	 &�  ,&	�	 ,�/

(�D�= &	�Y 
����� % ��	 .0-	��' �CE� * 	&�  *��" &� �/

 �����D ��1- I�J�	 
��' 0�'�� (A�4J�  01�	 .  8�1s�Q�

     �"�1# C1�D%�+ 01-	��' C1E� ,	�1�'	    9�1��� &� ,&�1��

UTM  �'	�')X=242193 N, Y=3990823 E(  �? ]�F�&	 %

 �%�b1181 
� ��� �-�' . C�D%�+ * 	 ��H50 ���' ��� 

 0�	 .��	�    01-	��' "	 C1��b ,�1/   �"�1# ,�1/    (1' ,&�1��

�' (:��D ���" &	��4� 8&��   (1' 
1-�' % ,&��D <	��	 ,	

C�- &� @����  ,�/5 %6 ��- ��&%?  0�	.   

  
 D'�5. ���	 �(���� - 8�(��� 
(�� �?U�� ��+� 8���Y ���	 D����" 8�(��� D*� �
��S� T(��( 
��  

  

  
 D'�6 . ���	 �(����- 8�(��� 
(�� �?U�� ��+� 8���Y ���	 D����" 8�(��� D*� ����� T(��( 
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��	� 0-	��' (' _�'�� ,�/ �"�# ,�/     ��1�F� �&�1� ,&�1��

(�D�= &	�Y  0�	 .      C1E� *1 	 &� �/��1�F� *1 	 ^�1�	 �'


=B % �' ( M &��; ��- ��	� y�Q�� � " ,�/  0�	. ( M  

( M N  ��� N  "	 ��4� 0��QO �' �%	   
E3� 9�	�����

   (1' �? &� 
1-�' % ,&�1�D <	��	 0A�� (� 0�	   @1����

 �%�bm/s 288  %m/s 130 ��- �&%?�'  0�	 . * 	 L
G

0�	 ^& `�. ( M .( M   �%�b 
���QO I%�8  �&	� ���

     �%�1b @1���� (1' �? &� 
1-�' % ,&��D <	��	 0A�� %

m/s 370  %m/s 175 ��- �&%?�'  0�	 .  N1  Z�� ( M * 	

( M  0�	 
�:�� 
�& .( M   �%�b 0��QO �' I��9   �1��

( M � " &�   ��1�= I%��&	� $ .    % ,&�1�D <	�1�	 0A�1�

  �%�11b @11���� (11' �? &� 
11-�'m/s 1275  %m/s 425 

��- �&%?�'  0�	 .    (1 M N1  Z1�� (1 M * 	     ,%�1b 
1�&

 
1� 0:�� ,&	�)�      (1 M "	 �? 0:�1� �	Z1�� 
1#% �1-�'  

0�	 ��4� 
 M�' .( M 8�sQ�� 
=B % % *��" ,�/  ,�/

�? 
����
 � % 
� Z�D *���� CE� * 	 &� �/ �%�G &� % 

2 ��- ��&%?  0�	.  

 V�+G2. ���(��" ��W 	( X� �� 
(�� �+� �)��*� �'������ 
�� ��+� 8���Y ���	 �� ��  

K   

(kPa) 

E  

(MPa) 

G 

(MPa) 
ν 

ρ 

(gr/cm3) 

Vs   

(m/s) 

Vp  

(m/s) 
 0��QO

)���( 
 W4A)���(  

7/96  74  27  37/0  6/1 130 288 1 1-0  

158  140  50  36/0  64/1 175 370 8  9-1 

2350  880  310  44/0  7/1 425 1275 9  18-9 

)Vp  �,&��D <�� 0A��Vs 0A�� <��  �
-�'ρ  �k�sQ� I�Gν ����	�+ @ �O G  �
-�' �%��E  �d��  �%��K N#�' �%��(  
  

4-3- 8�(��� D\ �����] ��= �� �+� Q�R�( 
�� ��  

��%�E� &� ��; * 	  ��4�.��    &� ���1- ��.�1' "���� ,�/

��.C= ��'  (#M (;�� ��/3   01�	 (1�D�= &	�Y .  I�1�
/ &�

 �%�b ,�D&7 �� \)D 0-	��'8   ��1G% 0-	��' ����	 ���

0-	��' % (�-	�     C1�	�D �1' �1D&7 * 	 �� 
/�; �%&� ,�/

�"	��	 0�	 ��- I�J�	 ��� N  ,��=  .  9�1��� &� ��; * 	

UTM  8�1s�Q� ,	&	� )X=241693 N, Y=3990891 E( 


� �-�' .	��4�&  01-	��' * 	 "	 C��b ,�/   (1' �1/   8&�1�

 ���" &	��4�-    @1���� (1' 
-�' % ,&��D <	��	 ,	�' �D&7

C�11- &�  ,�11/7  %8   011�	 ��11- (116	&	 .  ^�11�	 �11'

0-	��'        �%�1b W14A �1� ��1; *1 	 &� ��1- I�J�	 ,�/8 

  01�	 N1��F� C'�Y ( M (� ,��� .  (1 M 8�1sQ��   ,�1/


=B % % *��"    �? 
����1
 � % 
1� Z�D ,�1/    *1 	 &� �1/

 �%�11G &� % *�11��� C11E�3  0A�11� 8	�11��X� &	��114� %

 C�- &� �D&7 (' 0���9 ��- ��&%?  0�	.    (1 M 0��Q1O

 �%�b �%	1   &� 
1-�' % ,&��D <	��	 0A�� % 0�	 ���

  �%�1b @���� (' �?m/s 270  %m/s 140    "	 (1 M *1 	 %

    01�	 ��1- C��1�� 0:�1� 
4� ,&	�)� �	�4/ (' ^& .

Z11�� I%� (11 M % �&	� 0��Q11O �11�� N11  �%�11b  0A�11�

    �%�1b �? &� 
1-�' % ,&�1�D <	��	 $���=m/s 335 

%m/s  145 0�	 ��- �&%?�' .   "	 >�1' ,�1D&7 �� I�� ( M

8   �? &� 
1-�' % ,&��D <	��	 0A�� % �&	� (�	�	 ,���

 �%�b @���� ('m/s 385  %m/s 215  01�	 ��- �&%?�' .

   0:�1� 
1�& (1 M N  Z�� ( M * 		� 01�	 & .  8�1sQ��

( M 
=B % % *��" ,�/ �? 
����
 � % 
� Z�D ,�/  &� �/

 �%�G &� % *���� CE� * 	3    0A�1� 8	�1��X� &	��4� %

C�- &� �D&7 (' 0��� 9 ��- ��&%?  0�	.  

  

V�+G3 - ���(��" ��W 	( X� �� 
(�� �+� �)��*� �'������ 
�� D\ �����] ��= �� �� ��  

K   

(kPa) 

E  

(MPa) 

G 

(MPa) 
ν 

ρ 

(gr/cm3) 

Vs   

(m/s) 

Vp  

(m/s) 
 0��QO

)���( 
 W4A)���(  

6/86  95  36  32/0  6/1 150 290 1 1-0  

105  150  62  25/0  62/1 195 340 1  2-1 

414  380  140  35/0  67/1 290 600 6  9-2 

)Vp  �,&��D <�� 0A��Vs 0A�� <��  �
-�'ρ  �k�sQ� I�Gν ����	�+ @ �O G  �
-�' �%��E %�� �d��  �K N#�' �%��(  
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D'�7. ���	 �(����-D\ �����] ��= �� 
��S� T(��( 
(��  ���> ��  

  

  
D'�8- ���	 �(����-D\ �����] ��= �� ���� T(��( 
(�� ���> ��  

  

  
D'�9. D\ �����] ��= �� ���> �� 8) � 8Z�� _(���FY �(���� ��  
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��\  

*��" ��=� � "	 ��.�� 
��
-
� 
/�  &� (� 0F= �	��
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 ���
-  �/ ,	�' ,&��D % 
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����
 � ,�/
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����
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-�' <	��	 0A�� ���? 0��140 
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E3� ,�/400  �' ���
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;
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