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 	�95. ����� ��,� 9�� �� �C+
\
 /�?
 �6�?� -�CR?
  

 C��?4 .(�� �C+
\
 �6�?� �/ 9�C� D� )�:;! E�

�F V�
"� 

�6�?�  BH No.  m��(m) USCS 
cv 

(cm2/min) 
�6�?�  BH No.  m��(m)  USCS 

cv 
(cm2/min) 

 ��6
�1  

BH-4 13-13.5 CL 0.120 

 ��6
�1 

BH-76 15.6-16 CL 0.065 
BH-7 12.5-12.8 - 0.066 BH-80 12.6-13 - 0.078 
BH-8 3-3.45 CL-ML 0.180 BH-84 7.5-8 - 0.135 
BH-11 11.5-12 CL 0.048 BH-85 12.5-13 CL 0.084 
BH-20 11-11.5 - 0.138 

 ��6
�2 

BH-1 13-13.5 - 0.140 
BH-21 9.5-9.8 - 0.117 BH-2 13.5-14 - 0.088 
BH-25 11.5-12 CL-ML 0.054 BH-2 14.5 - 0.560 
BH-33 14.5-15 CL 0.102 BH-3 9.5-10 - 1.600 
BH-56 16-16.5 CL 0.108 BH-6 4.5-5 - 0.240 
BH-57 12.5-13 - 0.126 BH-6 6.5-7 - 0.081 
BH-58 13.5-14 CL 0.096 BH-6 26 - 0.680 
BH-59 16-16.5 CL 0.066 BH-8 9.5-10 - 0.231 
BH-64 16-16.4 CL 0.054 BH-9 2.5-3 - 0.051 
BH-67 10.5-11 CL 0.064 BH-9 16.5-17 - 0.200 

BH-71 8-8.4 ML 0.078 BH-12 4.5-5 - 0.053 

BH-72 13-13.5 - 0.078 
 ��6
�3 

BH-3 16.75 - 0.030 

BH-74 14.5-15 CL 0.096 BH-9 14.75 - 0.040 

BH-75 15.5-16 CL 0.060      
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\
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30o 

28o 

48o 50o 52o 54o 56o 
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4 .������ Y��;6  ���� &

�� � �F@,� >��G E�� ��*

7� �� 1.�@;-� �� �
��� 

E�

�F /��C!  ��6
� �� �/ (�� b
	�� 94>�
 �
�. ?;
 9
�

 d��& �/3��?�� � '��;�
 p�?�� �� 9� 94>�
 �
�. ?;
 9
�

�/ '-�� (�
F -��� �C+
\
 /�?
 �6�?� �/ �8  Y:�7  �@���

-�� (�� .3�� �� (/
>"�� 
� )�:;! <��=  �/ (�� �8K 9
�

 d��&2  d���& �/ 
��F ��/
,
 � (�� �Q�
;
6  �7  �@���

-�� (�� . �\��� �� �"J� xh
� �Q�
;
 9���3 9��� � '

-Q#� �Q�
;
 kv/kh  �� �,.� )�:;! <��= Y��Q! �?[�
 ��

;Z 9��4 K?>� E�

�F V�
"� �� '9/?�� (�� (/
>"�� ����

-�� . �6�?� �� D� �� �/ (�
F -��� �"J� xh
� ���,


 d��& y�� ��5 �
��
�.  
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\
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 C��?5 .xh
� ��/
,
 �C+
\
 /�?
 �6�?� �/ �"J�  
�6�?� Su (kPa)  Go (MPa)  Ir  

1 95 6.39 67  

2 97 7 72 

3 140 8.7 62 
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 C��?6 .3�� �� (�
F -��� )�:;! <���=  ��6
� �/ 94>�
 �
�. ?;
 E�

�F �� ��"Q
 9
�1 

kv/ kh 
Ch(cm2/min) Ch (cm2/min) Ch(cm2/min) Cv (cm2/min) 

t50 (s)  �,�,� DE6  
 ������ T�)

)�;�(  

 1>��9

������ Teh, 1987 
Houlsby & 
Teh, 1988 

Teh & Houlsby, 1991 Jones & Rust, 1995 

0.19 1.32 1.49 0.18 0.66 258 /����
"����s 11.1 
C2 

0.19 2.39 3.49 0.43 1.55 110 /����
"�� 14.35 

0.22 0.28 0.22 0.03 0.10 1777 /����
"����s 12 
C3 

0.22 0.31 0.29 0.04 0.13 1322 /����
"����s 15 

0.22 0.55 0.25 0.03 0.11 1530 /����
"�� 13.36 C4 

0.22 4.93 5.40 0.66 2.41 71 /����
"�� 13.07 C5 

0.32 0.30 0.25 0.03 0.11 1550 /����
"�� 7.99 C6 

0.22 3.45 4.04 0.49 1.80 95 /����
"�� 11.71 
C7 

0.22 2.99 4.26 0.52 1.90 90 /����
"�� 15.02 

0.22 1.27 1.07 0.13 0.48 359 /����
"����s 14.01 C8 

0.22 0.50 0.86 0.11 0.38 445 /����
"�� 14.01 C9 

0.22 0.66 0.56 0.07 0.25 686 /����
"����s 12.75 C10 

0.19 0.53 0.76 0.09 0.34 505 /����
"�� 14.98  C11 

0.22 6.67 6.97 0.85 3.11 55 /����
"�� 5.98 C13 

0.22 0.42 0.40 0.05 0.18 960 /����
"�� 7.22 C14 

0.22 0.40 0.45 0.06 0.20 850 /����
"����s 12.18  

0.22 0.83 0.70 0.09 0.31 550 /����
"����s 8.28 C15 

0.19 0.55 0.86 0.11 0.38 445 /����
"�� 13.92  

0.22 0.42 0.35 0.04 0.16 1102 /����
"����s 15.32 C16 

0.22 0.40 0.42 0.05 0.19 915 /����
"�� 8.23 

C18 0.22 0.51 0.73 0.09 0.32 527 /����
"�� 11.21 

0.22 0.98 1.30 0.16 0.58 296 /����
"�� 16.13 

0.22 0.45 0.33 0.04 0.15 1148 /����
"����s 10.94 
C19 

0.22 0.44 0.55 0.07 0.24 703 /����
"�� 13.9 

0.19 0.35 0.44 0.05 0.19 880 /����
"����s 15.75 C20 

0.19 1.14 1.45 0.18 0.65 265 /����
"����s 10.86 C21 

0.19 0.37 0.67 0.08 0.30 570 /����
"�� 11.97 C22 
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 C��?7 .3�� �� (�
F -��� )�:;! <���=  �6�?� �/ 94>�
 �
�. ?;
 E�

�F �� ��"Q
 9
�2  �3 

kv/ kh 
Ch(cm2/min) Ch(cm2/min) Ch(cm2/min) Cv(cm2/min) 

t50 (s) 
�,�,� DE6   T�)

������)�;�(  

 1>��9

������ 

���E6  

Teh, 1987 Houlsby & Teh, 1988 
Teh & 

Houlsby,1991 
Jones & Rust, 1995 

0.50 3.12 1.06 0.12 0.46 375 /����
"�� 10 

C1 

2 

0.50 1.65 0.84 0.10 0.36 475 /����
"����s 13.32 

0.50 2.35 1.08 0.13 0.46 368 /����
"�� 18.32 

0.50 - 0.39 0.05 0.17 1025 ��s/����
"�� 3 
C3 

0.50 1.45 0.78 0.09 0.34 507 ��s/����
"�� 18.02 

0.50 - 1.53 0.18 0.66 260 ��s/����
"�� 6 C5 

0.50 - 1.47 0.17 0.63 270 ��s/����
"�� 15.5 C6 

0.50 1.02 0.22 0.03 0.10 1800 /����
"�� 6 C7 

0.50 - 4.97 0.59 2.14 80 ��s/����
"�� 13 C8 

0.50 - 1.69 0.20 0.73 235 ��s/����
"�� 24.1 C10 

0.50 - 1.99 0.23 0.86 200 ��s/����
"�� 20.46 C11 

0.50 - 1.32 0.16 0.57 300 ��s/����
"�� 14 C12 

0.50 - 0.37 0.04 0.16 1080 ��s/����
"�� 5 
C13 

0.50 1.35 0.59 0.07 0.26 670 ��s/����
"�� 15.06 

0.50 0.43 0.20 0.03 0.09 1860 /����
"�� 14 C2  

0.50 0.19 0.24 0.03 0.11 1540 /����
"�� 13.1 C11  

  

 )�:;! <���= �O��8�� )�,.� � 9/?�� ( �� (�
F -���

 Y:� �/ '�C+
\
 /�?
 �6�?� �/ 
&�� 3�� �
�i8  �
��

-�� (�� (/�/.  

  

5 .^�> �� 1��� _-�� �
��� ����� ������  � �?�� ��*

�*�M������  

 Y:� �/9  )�:;! E�

�F �� (�
F -��� )�:;! <���=

 ��
H��

�F)(/�/ d��& 9
�4 ( I��J
 K?>� E�

�F �)4 

 d��& �/ (�� �@��� 3��2 (-�� (�� (/�/ �
�� . ��8 �?\�

3�� �� (�
F -��� )�:;! <���= M����N! ����  9
�

3�� � (/?� ��
�
 m�� �� -Q#� l�"J
  l�"J
 9
�

�
 �
�� �� ��?h j
"Q#� �H��
����/ . -��� )�:;! <��=

 �� (�
F�Q#+?� � �! 3�� )Teh and Houlsby, 1991(  �

 3�� �+� '(/?� )� �� D�/U� ��
H��

�F )�:;! E�

�F

�
 �
�� �� 9�"��� ���,
 ��
H��

�F��/ . ���,
Ch  -���

 ��
H��

�F ���,
 �� �"��� '�H�/ 9
&�� 3�� �� �� (�
F

�
��
�.  

 �Q#+?� � �! 3��)Teh and Houlsby, 1991( (��?�� '

E�  )�:;! <��= 9��� �� ���,
 ���"�8�
 ������8 . ��� �/

��� �".�O �[� �/ �"J� xh
� ��`
! 3��/?� . ���"���

 -��� � U�?& 3�� �� I?��
 )�:;! <��= ���,
)Jones 

and Rust, 1995( -�� .3�� �� �8 9��/
,
  �! 9
�)Teh, 

1987( �! � �Q#+?� � ')Houlsby and Teh, 1998( -��� 

�
 �/ ��� �� I?��
 9
���/?�� � (/?� )� ��Q� �
�#� ���F

�".�O ���R �H��:� 9�� j
Q��,! 3�����. 

3�� �� (�
F -��� )�:;! <��= ���,
 �/ M�
>!  9
�

��?�� �O/�?J"�/ Y�+/ �� '��
H��

�F � 
&�� �7 �/ 
�

��?�� �����.�F b
	�� � 9��O -�� ��
H��

�F )�:;! E�



 E�

�F �CPTu  ���J! '����;Z E�

�F D� ��?�� ��

m�R/ -�/ -+
6 �/ g
h )�:;! <��= �� 9�! �@��� (/�?J�

�
��/.
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F -��� 9/?�� )�:;! <���= l+� 'm�� �� -Q#� ��
H��

�F � 
&�� 9
� ( ��6
� �/1 L � ( ��6
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3�� �� (�
F -��� )�:;! <��= ���,
 �/ M�
>!  9
�

 �� ��"Q
 l�"J
CPTu  ��#>! (?;� �/ M�
>! Y�+�� U��

��;�
3�� �/ /����
"�� ��s 94>�
 �
�. ?;
 9
�  9
�

 ���	! � g
h �"J� xh
� �� �&?! b�� 
� �&?! 'l�"J


���� �/ �8 ^���� �h�� �/?��,\�
 ^�".
� �C�?! }
h 9� -

�
 '�����
�. 

 )�:;! <��= ��� ���	! �\��� /
����  �?[�
 ��

 ��
H��

�F(Lab Cv)  
&�� �(In Situ Cv)'  Y:� �/10 

3�� �� �8 <��= ��� M����N!  ��
H��

�F � 
&�� 9
�

 )� Y�
,
 �/ D�:>! �� (�� �C+
\
 �6�?� 9��� '(�
F -���

-�� (�� )���!.  

 Y:� |
�� ��10 3�� �

�!  �� �+?QR Y�
R �H"#Q�� 
�

�
 �
�����/ . ��6
� �/1 -��� � U�?& 3�� ')Jones and 

Rust, 1995( Y:� �/ �8 '8  9��� �� ���,
 ���"��� l+�

E�  )�:;! <��=�
 �������C! <��= ���"��� '��8 (R2) 

�
 �
�� �� ��/�+
6 �/ �! 3�� '�8)Teh, 1987 ( �� �8

 �� ���C! <��= ���"�8 '-�� ��?"�� �

� b�/ ���� )��

-����/ . �Q#+?� � �! 3�� �/)Teh and Houlsby, 1991( '

 �!� �Q#+?� �)Houlsby and Teh, 1998('  �H"#Q��

�
 �
�� �� ��
#:�  ^,. ��"#� ��
�
 �\��� �/ ��� ���� '���/

 
��F �� �:��
 �[� �/ U�� �� �"J� xh
� �`�/��O.

          
l+� (Cv  Y�
,
 �/ �! 3�� �� (�
F -���Cv ��
H��

�F              L (Cv  Y�
,
 �/ �! � �Q#+?� 3�� �� (�
F -���Cv ��
H��
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r (Cv  Y�
,
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F -���Cv ��
H��

�F     / (Cv  Y�
,
 �/ -���� U�?& 3�� �� (�
F -���Cv ��
H��

�F  

 	�910 . )���! � ��
H��

�F )�:;! <��= Y�
,
 �/ 'l�"J
 �6�?� �/ 
&�� 3�� �
�i �� (�
F -��� )�:;! <��= )��


��F �� D� �� 9��� 3���� ^h ���"��  

  

 V�
"� �� �&?! 
� '�8 
	�F ��E�

�F  b
	�� 9��4 K?>� 9
�

 �6�?� �/ (��2  �3 �/ �,.� �� 9/?�� 9��4 K?>� -Q#� '

�
 �
#:� �6�?� ��� ��
�) d��&7( -��� ���C! <��= '

 �� �+?QR Y�
R �H"#Q�� � (/?� ����� 3�� �� �� �/ (�
F

��:�
 �@���.  

(/�/ '�U	
 M�?Z �� Y;
 �� V�
"� ����� �� a  9
�

� �� �� I?��
Y��;! � (��/�O Y,"�
 ��/?�� D� �� ��6
� �

3�� �� D� �� 9��� �\h ��?���O� 9
�  �8 (�� b
	�� 
�

 Y:� �/ �F V�
"�11 -�� (��/�O �@��� . Y:� ��� �� �&?! 
�

�
3�� �8 ���� �	�"� ��� �� ��?!  �! 9/
����  9
�)Teh, 

1987( �Q#+?� � �! ')Teh and Houlsby, 1991(' �Q#+?� � 

 �! �)Houlsby and Teh, 1998 ( �� �+?QR Y�
R �H"#Q��

�
 �@��� � U�?& 3�� �� (�
F -��� V�
"� �8 �+
6 �/ '���8

 -���)Jones and Rust, 1995 (�
 �
�� �� 9/
�� �O��8�� 

 �! � �Q#+?� 3�� �� m�C"
 ���C! <��= ���"��� '��/

(R2=0.63)' �� � U�?& 3�� �� m�C"
 �F ���"�8 � -�

(R2=0.16) �
��
�.  
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r (Cv  Y�
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�F      / (Cv Y�
,
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(/�/ �8 �

H�� ��/?�� D� �/ l�"J
 �6�?� �� m�C"
 9
�

�
 ���R3�� b
�! �/ ���C! <��= '����O �
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 <Q� l�"J
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>"
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 �\��� �/ ���C! <��= �6 �� E�� E�
87 ) E�
8R2  ��

 /��60.85  ��0.16 ( D� 3�� ��� �8 -�� Y�+/ ��� ��
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 9��� � (/?� ���	! �\����O��� 
� xJ�
 9� 9
�
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d�
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F -��� ��?���O� 9
�

3�� � ��
H��

�F  �C+
\
 �/ l�"J
 �6�?� �/ 
&�� 9
�

 d��& �/ '�=
68 -�� (�� �ZPh.  

  

 C��?8 . 9��� ��?���O� 9
�+�
Cv 

���E6 Model R2  

1 

Cv Lab.= 0.078 Cv In situ (Teh) + 0.0674  0.73  

Cv Lab.= 0.0704 Cv In situ (Houlsby & Teh) + 0.0667  0.75  

Cv Lab.= 0.5766 Cv In situ (Teh & Houlsby) + 0.0667  0.75  

Cv Lab.= 0.0349 Cv In situ (Jones & Rust) + 0.0659 0.77  

2  �3 

Cv Lab.= 0.6857 Cv In situ (Houlsby & Teh) - 0.0916 0.91  

Cv Lab.= 5.8182 Cv In situ (Teh & Houlsby) - 0.0916 0.91  

Cv Lab.= 0.7968 Cv In situ (Jones & Rust) - 0.0916 0.91  

All 

Cv Lab.= 0.1058 Cv In situ (Teh) + 0.0571 0.60  

Cv Lab.= 0.4468 Cv In situ (Houlsby & Teh) - 0.0106 0.63  

Cv Lab.= 3.692 Cv In situ (Teh & Houlsby) - 0.009 0.61  

Cv Lab.= 0.1577 Cv In situ (Jones & Rust) + 0.0813 0.16  
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