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Ã|Ì°" 
$E» $. V1�/v» .�°¸5� É=$ �] $Y%U �ÌYZ4 Ê°ËEÌT )Ì"1�? =. ,gZ? Ê-]1A$ ÉY1-v» = 7+Y�4 |3/�Z] Ê/» ,/� .�Y Ã.Z*-/�Y

 |/�Z] Ê/» gZ? )]1A$ ÉY1-v» ¾Ì5z4 ÉY�] NZ�@ ÉY ,¸Ì�= ,Ê<�Z? ÉZ#�´�@ .�Y ÊD/z] LY1/3� ,/] gZ/? ,m=$ ¾/ËY $.
.1� Ê» 81�v» L�Z? ^Ë ^Ë�-°2Y É. .$Y�/' Ê]Z/Ë�$Y .$1/» = ,-?Z� Ê<�Z?,ŽZ3H» )]1A$ �ÌU Ã�Y|<Y �´�@ ^Ë ,ªÌ:v4 ¾ËY $.

)T�U .] =. �Y �´�@ ¾ËY )�Y Ã|� CÌ°D4 �z :3Ê°Ì<=�-°2Y $Y|» ^Ë = .=�-°2Y ..$1/» ,/+ |3-�/# ÉE/¸T ÉZ# ,rÌ4 Z#.=�-°2Y
)�Y &=Z:» $ZÌ�] �ËZ� �]Y�] $. Z/<B RS� ,6Ì-< $. = |<Y Ã|� )z� = ,-T�U Y�' Ê4$Y�@ hZÌ¸5� .,XS' ^Ë C?Y. $. Z# ,rÌ4 ¾ËY

 |<Y Ã|� )]ZY Ê<Y1z-�Y �HÌT .$1" ,] �HÌT ¾ËY ÉZ# ,H2 .�/ÌU &Z/6<Y �4 )@Y$ ,gZ? $. LB )+�@ Z4 Ã|� ,-?Z� C°� ÉY Ã1U h.
|<Y Ã|� C�-» Ê°Ì<=�-°2Y $Y|» ,] $1v» 7# ÉZ# C]Z+ O�14 Z# ,rÌ4 .�]Y�] $Y|» ^Ë�v4 0Z-2=12LB Ê/m=�? = |/�Z] Ê/» )2= 

)�Y u<Z+�T .3�Y= Ê-¸Ì� Ê�$ &12 )TZ] Z] Ê+Z? $. = ÃZ´DËZ»�B Ê°Ì4Z-�Y OËY�� )v4 �´�@|� Ê6.¾/ËY ZËZ/-< �Y Ã.Z*-/�Y Z]
 )T�U &Z6<Y ÉY ,�$E» L1»�B ,L1»�B .Y$ �´�/@ Ê/m=�? u<Z+�T = gZ? )]1A$ ÉY1-v» ¾Ì] ,S]Y$ ,+ .Y. LZD< Z# Ã.Y. CÌ¸v4

 .Y. LZD< =. ,m$. ,S]Y$ ^Ë h$1" ,] LY14 Ê» .,/] ,gZ? )]1A$ ÉY1-v» �] Ã=!� �´�@ Êm=�? ÉZ# Ã.Y. ,+ .Y. LZD< ZËZ-<
,m$. |<$Y. Ê´-�] EÌ< OÌv» h$Y�@ .Ã�Y|<Y �Ë.Z:» ¾Ì] ,Q�UY ,] Ê<�= m=$ ,] = )]1A$ �´�@ O�14 Ã|� É�ÌU ,/m$. �ÌY“4 )¸�

 Ê3X» Ê´-�H5# Ê2= ,)�Y. .1m= h=Z*4 gZ? Ê<�Z? )ÌT�o �] h$Y�@ É$Y.)70/0=2R(Ã�Y|<Y �Ë.Z:» ¾Ì] =. ¾/ËY Z/] Ã|/� É�ÌU
|� Ã|#ZD» m=$ .

Ã#YÁ|Ì$¯:U Ã�Y|<YªÌ'. É�$=ZD+ ,)]1A$ É�ÌU Ã�Y|<Y �´�@ ,q<$.!] É�Ì 

1-^Ì<=�-°2Y )�_ ,LZ/*"Y Ê-X3" ÃZ´D<Y. ,É�$=ZD+ ÉZ# ¾Ì�Z» ^Ì<Z°» |�$Y Ê�Z3�$Z+ ª]Z� É16D<Y. :Farazesh@yahoo.co.nz 
2-LZ/*"Y Ê-X3" ÃZ´D<Y. ,É�$=ZD+ ÉZ# ¾Ì�Z» Ã=�U .Z-�Y 
3-Z´D<Y. ,É�$=ZD+ ÉZ# ¾Ì�Z» Ã=�U $ZË.Z-�Y LZ/*"Y Ê-X3" Ã
4-LZ/*"Y Ê-X3" ÃZ´D<Y. ,É�$=ZD+ ÉZ# ¾Ì�Z» Ã=�U $ZË.Z-�Y 
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1-Ä&|'& 
¾Ë�-5/» �Y Ê°ËC»Y1�Ê» 8B )Ë�Ë|» ,,�$E» )Ë�Ë|» |�Z] .Ã�Y <YÉ$=�j �Y Ê°Ë gZ? Ê-]1A$ ÉY1-v» �ËZ5< = É�ÌU ¾Ë�4

 É�$=ZD+ $. Ã.�Z] .1H/] )/m )Ë�Ë|» |@ZH»)�Y .gZ? Ê-]1A$ ÉY1-v»Ê» Y$LY14 ÉZ3H» =. �] Ê<�= LZÌ] Ê56@ =�+..
»)]1A$ ÉY1-vÊ<�= Ê»..�U ¾ÌÌX4 ,gZ? ,<15< L|� ^D? �Y |X] = CH' L�= h=Z*4 �Y Ã.Z*-�Y Z] |<Y14 .m=$ 7Ì:-�» m=$ ¾ËY

Ê4$Y�@ -Ê<�= )ZËm=$Ã.Z� -Ê<�= (Ê» Ã|<Y1?.1� .Ê» Ê<Y�$Y m=$ 7Ì:-�» m=$ ,Q�UY�ËZ»�B ŽEm ,|�Z])'= = 8�z» ÉZ# �ÌU
)�YY =.$Y|< .1m= LZ°» ^Ë $. �ËZ»�B $Y�°4 LZ°» ]3.[

Ã�Y|<Y ,] $.Z' d¸-z» Ê°ËEÌT V1"Y �Y Ã.Z*-�Y Z] ,+ |<$Y. .1m= É$Z64 ÉZ#�´�@ �Y ÊXÌ�= ,3»Y. �jZ@ VZ@ $.É�ÌU

gZ? )]1A$,]7Ì:-�» $1A|3-�# .Ê» VZw» ÉY�]nU g1¸] LY14Ê

1
,Ê<=�41< �U16-�m 2

Ê<Z»� ,3»Y. Z3� 8Z4 �Z] ,3(TDR) =
^Ì3°4dÌA ÉZ#8Z4 �Z] |3<Z» Ê63�}Y1»Y Ê63� ^Ë.E<L=.Z» E»�'4(NIR).�] &Z< Y$ ]3.[],$YE]Y ¾ËY V15X» $1A ÉY�] Z#
Ã�Y|<Y,S:< É�ÌUgZ? Ê-]1A$ ÉY1-v» ÉY=],Ê» Ã.Z*-�Y ^Ì4Z-�Y $1A|<1�.

7Ì:-�»�Ìc m=$ ¾Ë�4 &1��» �Y Ê°Ë¾ÌÌr4 Ê-]1A$ ÉY1-v» Ê56@gZ?Ê<�Z? ÉZ#�´�@ �Y Ã.Z*-�Y Z] Ê»|�Z].NZ�Y

)�Y |Ë|D4 u<Z+�T É�ÌU Ã�Y|<Y = Ê�ZX4$Y $Y|» ^Ë $. gZ? L.Y. $Y�' �Y |34$ZH� Z#�´�@ ;1< ¾ËY $Z+ .]3.[V15X» m=$ =.
Ã�Y|<Y ÉY�].$Y. .1m= gZ? Ê<�Z? )ÌT�o ,-�1Ì_ É�ÌU .Ã�Y|<Y ^Ì3°4 NZ�Y �] m=$ ^ËÊ» u<Z+�T É�ÌU+ |�Z] Z] u<Z+�T ,

‹Z4|5� ,+ Ê<�Z? )ÌT�o $Y|:»É. )Ì"1�? ,] Ê»�] gZ? ^Ë�-°2YÊ» �ÌÌr4 ,..�U|3+ ]4.[�´Ë. m=$,$. gZ? u<Y|~»Y ¾ÌÌX4 
^ËÃ|� Ã.Y. ^Ë�v4 u<Z+�T,Ê»|�Z] .Ã�Y|<Y ,] |ËZ] u<Z+�T m=$ =. �# $.|#. �#Z+ Y$ gZ? É$1� �ÌY“4 ,+ |�Z] (Z] ÉY $. 

¾ËY �Ìc�? h$1"Ê» EÌ< gZ? ^5< $Y|:» �ÌY“4 )v4 Z#�´�@ ¾ËY Êm= |�Z]]5[.
1Ì2

5
LY$Z°5# =)1996(É. Ê-]1A$ �´�@ ^Ë^Ë�-°2Y -Z3H» °Ì»Z3Ë. OËY�� )v4 Êg1¸] ^Ë C?Y. Y$ LB = )?Z� 

|3+ C�-» $YE]Y ,] Y$ LB |<Y1-] Z4 .Y. $Y�' Ê<1¸ËZ< .ZËZ-<Z/<B )�. )21/� ,,] Ê]ZËÃ.Y.Y Ã.Z*-�Y Z] .Y. LZD< Y$ q<$.!] .�]$Z+ �.,]

Ã=!� ,L1»�BZ#É45°Ì¸Ê.$|<B O�14 LY$Z°5# =)2001 (x�Z_ )]1A$ ,] Z/34 ,< Ê-]1A$ �´�@ ¾ËY ,+ .Y. LZD< = |� &Z6<Y
Ê» ,] ,°¸] |#. $Y|:»u°� EÌ< gZ? )TZ] = h$Y�@ ,m$. ,^5<Ê» LZD< C5X2Y|#. .N.=$

6
LY$Z°5# =EÌ<)1989 (ZËZ-< ,] 

)�. Ê/]ZD» -TZË|3.] LB ÊS? �YY Y�Ë� )�Y Ã.Z� ‹Z-H�< h$Y�@ �YY ,H�Zv» �] ,L�Z? É=$ ,Ã�Y <Y Z] ÊU.Z�É�ÌU LY�Hm h$Y�@ 
Ê».1� .gZ? )TZ] LB �] Ã=!�,)�Y Ê°Ì4Z-�Y )Ì"Z? ^Ë .)TZ] hY�YY ,|�Z] N�-�. $. gZ? )TZ] �l< �Y ,�$E» ,D:< �UY

] gZ? �Ã�Y|<Y É=$É�ÌU. ÉZ#ÉÊ» L.� ¾Ì5z4 C]Z' ^Ë�-°2Y|�Z] .¾ËY�] 3],)TZ] = hY$�@ ,] {1]�» hZl@!» ÊU.Z� ,] gZ?

]�Ã.Y. É=$Ê» &Z6<Y Z# = .1� O:TÃ.Y. É=$ �] ^5< = Ê-]1A$ ÉY1-v»$1-+ZT =.�ÌY“4 L�Z? ÉZ#Ê» $Y%U|3�Z] ]3.[kY|#Y 

2-Z/ �Á� Á {Y-& 
2-1-^Zy d]-�� �Ì= Ã*Y|0Y �´Qu 

A ÉY�],] gZ? )]1A$ �ÌU Ã�Y|<Y �´�@ Ê@Y��ËZ» B É��°Ë ,,-�1Ì_ h$1"m=$ ÃZ´DËZ»�B $. ,Ì2=Y ÉZ#Ã�Y|<Y $YE]Y = Z#-
)T�U &Z6<Y LZ/*"Y Ê-X3" ÃZ´D<Y. ,É�$=ZD+ Ã|°D<Y. É�ÌU .�ËZ»�B &Z6<Y �Y k|#,<15< )?Z� ,Z#Ã�Y|<Y �´�@ ,Ì2=Y ÉZ#-

LB Ê]ZË�$Y = )]1A$ É�ÌU,] Z#Z-�Y h$1"Ê3v3» ,�ËZ:» = Ê°Ì4gZ? Ê°Ë�-°2Y )»=Z:» É$Z-T$ ÉZ#-= gZ? Ê-]1A$ ÉY1-v»
É. WË�jgZ? ^Ë�-°2Y -.1] gZ? Ê-]1A$ ÉY1-v».

Z3H» �´�@ -Ã�Y|<Y NZ�Y �] L�Z?É. )]ZY�ÌÌr4 Z] u<Z+�T hY�ÌÌr4 É�ÌU gZ? ^Ë�-°2Y)sH()�Y Ã|� ÉEË$ ,ËZ_ .�Ì r4 Z]
Z? )]1A$,] ,gÉ. )]ZY $. �ÌÌr4 CÌ2. �ÌÌr4 Ê<�Z? )ÌT�o ,gZ? ^Ë�-°2Y Ê»+|3.Ê» ,+ )�Y |Ë|D4 $Y|» ^Ë G'Y= $. �´�@

|<Y14 u<Z+�T OÌv» |Ë|D4)gZ? (.�Z� $Z°�B Y$ .h$1" ,] |Ë|D4 $Y|» ^Ë �Ë�V|»Ê»1�.:

1- Gypsum block 
2- Neutron probe 
3- Time domain reflectometry 
4- Near-in-frared reflectance 
5-Liu  
6-Rhoades 
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)1(
LC2
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

LB $. ,+:
f=u<Z+�T)MHz(
L=Z:2Y WË�jg)H(
C=Ê<�Z? )ÌT�o)F(

Z:2Y WË�j ,°3ËZ] ,m14 Z] hi g,)�Y )]ZY É$Y|:» ÉY$Y. |Ë|D4 $Y|» ,+ |3+ Ê» .Z/3DÌ_ €1T ,2.ZX» Y%2 u<Z+�T �´�@ Êm=�? 
Z] O:TÊ<�Z? )ÌT�o|3+ Ê» �ÌÌr4 .

Ã�Y|<Y �´�@ )?Z� ÉY�]L�Z? >Y1? �Y ,)]1A$ �ÌU|� Ã.Z*-�Y Z# .ŽZ3H» ÉZ#�´�@-,] Ê<�Z? = ¾ÌËZ_ )?Z� ,3ËE# CÌ2.
 Z#�´�@ �ËZ� ,] )H�< ,gZ? $. )]1A$ hY�ÌÌr4 �]Y�] $. (Z] )Ì�Z�@,-T�U $Y�' É�-/] ÃZ´ËZm $.|<Y .ÉZ#�´�@ $Z+ NZ�Y

LZ5# ,Ê°Ì4Z-�Y Ê<�Z? C°� $. ,+ $1A1Ê» Ã|#ZD» ÉY ,¸"ZT Z] ÉE¸T ,v*" |3Q ZË =. ,+ )�Y h$1" ¾ËY ,] ‹(15X» ,.1�
 7# �Y ¾ÌX»)d(Ê» )]ZY ,ËZ_ ^Ë É=$ �]|<1� .+ Ê�Z*4$Y = p�� ,V1A ,] ,-�] É.Z� )2Z@ $. Z#�´�@ ¾ËY ^Ë ÉY$Y. ,|<$Y. ,

fzD» Ê<�Z? )ÌT�o))�Y Y1# LB hZv*" ¾Ì] Ã.Z» (Ê»|3�Z] .gZ? $. �´�@ L.�+ =�T Z] )hZv*" ¾Ì] gZ? L.Y. $Y�' ZË
L�Z?(É. )]ZY ,Ê» �ÌÌr4 ,.1] Y1# ‹!H' ,+ L�Z? ^Ë�-°2YÊ» �ÌÌr4 EÌ< LB Ê<�Z? )ÌT�o ,6Ì-< $. = |3+|3+ .Ã|� Ã.Y. LZD< .|�

Z@ ¾ËY $..$Y. gZ? h$Y�@ ,m$. = )TZ] ,)]1A$ ÉY1-v» ,] Ê´-�] ,Ê<�Z? )ÌT�o LY13� ,] )2 .Z] Ê+Z? $. �ËZ»�B &Z6<Y Z]
Ê» gZ? $. .1m1» )]1A$ $Y|:» ,] ,-�]Y= O:T �´�@ Êm=�? ,h$Y�@ ,m$. �l< �Y LZ�°Ë OËY�� $. = ¾´5# )TZ] ¾ËY �Y = .1�

Ê» ªË�A.�+ Ê63�Y= Y$ �´�@ LY14 .†Z@ ,-°< Ê°Ì»Z3Ë. ÉZ#�´�@ ÉY�] Ã1Ì� ¾ËY �Y �UY ,+ )�Y LB Z63ËY $. )Ì5#Y E)¾Ì@ $.
)+�@ (Ê» �Ì_ ,¸‰�» =. .1� Ã.Z*-�Y EÌ<Ê» &Z6<Y Ê-z� ,] gZ? �Ë� $. LB )+�@ ,°3ËY V=Y „|ËB ¾°5» ,,°3ËY &=.= .�ÌU

ËZm �Y É�ÌU1¸m |�Z] ,)+�@ ¾Ì@ $. L�Z? ,v*" =. ¾Ì] $. Ê´3� ¾-T�U $Y�' )�Y ¾Ì] $. Ê¸H' gZ? Z] |Ë|m gZ? L|� ¾ËE´
.1� hZv*" .|� Ã.Z*-�Y RS�» L�Z? �Y ,Ã|� ,-?Z� �´�@ $. ,C°D» ¾ËY GT$ ÉY�].

C°�1-L�Z? �´�@ �Y Ê¸+ ÉZ5� -)�Y ,-T�U $Y�' LB hZv*" ¾Ì] $. gZ? ,+ Ê2Z@ $. ŽZ3H» 

,L�Z? hZv*" )?Z� ÉY�],�.=�-°2Y hZv*" LY13� ,] ÉE¸T ,rÌ4)�C°2(|� ,Ì/4 .(1T �5� �Y.Z] hZXS' ¾ËY u~�

hZÌ¸5� � &=Z:» ‹!»Z+ Ê4$Y�@||<.
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C°�2-,rÌ4 �Y ÊX'Y= �Ë1�4 L�Z? hZv*" Ã|3#. CÌ°D4 ÉZ# )LZ5#Ê» Ã|#ZD» ,+ $1A,rÌ4 ¾ËY  1S� .1�)�Y Ê¸:Ì" ‹!»Z+ Z#(.

)Ì"1�? �ÌU Ã�Y|<Y Ê�Z54 ÉZ#�´�@,] gZ? d¸-z» ÉZ# |3<Y1-] Z4 |3�Z] ÊË(Z] &Z°v-�Y ÉY$Y. |ËZ] ,,-�1Ì_ h$1"
|33+ C5v4 Y$ gZ? $. L|� Ã|ÌD+ �Y Ê�Z< $ZDT ..Z6ËY ¾Ì3n5# = 7# ,] )H�< Z#.=�-°2Y ,¸"ZT L.�+ )]ZY )/m ,¾ËY�]Z3]

,]Zm gZ? $. Y$ Z#.=�-°2Y Ê-@Y$ ,] |<Y1-] ,+ Ê¸»Z@$YE]YS' ^Ë �Y ,|3+ Zm|� Ã.Z*-�Y Ê<Y1z-�Y �HÌT ,X .$YE]Y )+�@ )21/� ÉY�]
,H2 ,gZ? �Ë� $. C»Z@,] $YE]Y ¾ËY ÉZ# ,Ë=Y� Z] C°� ÉY Ã1U h$1"45|»B$. ,m$. .C°�3)]1A$ �ÌU Ã�Y|<Y �´�@ �Y É�Ë1�4 

Ê» LZD< Y$ gZ?|#..

C°�3-Z#.=�-°2Y Ã|33+ C5@ $YE]Y ÉZ5< ,� �Y É�Ë1�4 )L�Z? hZv*" ($.|<Y ,-T�U $Y�' LB C?Y. $. Z#.=�-°2Y ,+ Ê2Z@.

8Z' ,] �´�@ VZ�4Y ÉY�] ,´< Ã�ÌU ^Ë �Y|� Ã.Z*-�Y Ã|<$Y. .Ê» )�] ^Ë ÉY$Y. ¾ÌËZ_ )5�' $. Ã�ÌU ¾ËY $. ,+ |�Z]
7# C"Y1TvY$1� Z] E+�»vY$1� ÉY$Y. ,C»Z@ $YE]Y ÊËZ/-<Y )5�' ÉZ#Ê» ÊËZ#|�Z] .$. C»Z@ $YE]Y L.Y. $Y�' Z] •Ì_ = )�] C?Y. 
LB L.�+Ê» )]ZY ‹!»Z+ )�] ,] )H�< C»Z@ $YE]Y ,Z#.1� .,´< Ã�ÌU ,gZ? $. �´�@ )+�@ )21/� ÉY�] $. )]1A$ �´�@ Ã|<$Y.

|� E/6» ,rÌ4 ^Ë ,] 1¸m .7Ì� ,+ )�Y ,-T�U $Y�' ÉY ,212 ,rÌ4 ¾ËY C?Y. $. L�Z? hZv*" �Y Ã|� }$Z? ÉZ#)Z#.=�-°2Y (�Y Y$

RS� ,] �Ë�Ê» C:-3» gZ? |3+.)C°� ÉZ# 4=5(.
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C°�4-,´< Ã�ÌU 8Z' ,] VZ�4Y ÉY�] )]1A$ Ã�ÌU Ã�Y|<Y �´�@ Ã|<$Y. ),´< Ã�ÌU C?Y. $. )]1A$ �ÌU Ã�Y|<Y �´�@ ,C°� )�Y$ )5� $. ,-T�U $Y�' Ã|<$Y.
)�Y(.

C°�5-Ã�Y|<Y �´�@ �Y ÊX'Y= �Ë1�4 Ê2Z@ $. gZ? )]1A$ �ÌU,´< Ã�ÌU $. ,+)�Y Ã|� )]ZY Ã|<$Y..

2-2-Ã{Y{ )�Á8 X5m Ä0Z&Z� Z/

C°� $. Ê<Z/m 8ZË LZ°» ,<Z»Z� = hZ�!AY É$=B G5m ,<Z»Z� = m�Y.�_ ,<Z»Z� ,,Ë%r4 G]Z3» Z] Ê°Ì<Z°» ŽYEmY {ZH4$Y Ã1v<
6)�Y Ã|� Ã.$=B.
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C°�6-hZ�!AY )HY = m�Y.�_ ,<Z»Z� Z] Z#�´�@ {ZH4$Y Ã$Y1@�A .

� VZ:-<Y ÉY�]Ê» O�Y= ^Ë ,] �ZÌ< �41Ì~»Z+ ,] VZ3´Ì|#. &Z6<Y Y$ $Z+ =. C'Y|@ ,+ |�Z] :VZ-Ì6Ë. ,] e12Z<B VZ3´Ì� CË|H4 Ê°Ë
�41Ì~»Z+ ,] fzD» v�< Z] LB VZ�$Y &=. =.|� Ã.Z*-�Y�2�-3+=�°Ì» �Y $1l3» ¾ËY ÉY�] 

2-3-A2Z&*8 ÊUÀ�YÁ )Z/ 
,�´�@ ¾ËY Ê63�Y= ÉZ# Ê3v3» L.$=B )�. ,] ÉY�],] �´�@ Ê63�Y= �ËZ»�B Ê-¸Ì� Ê�$ &12 )TZ] Z] Ê+Z? �Y h$1"1

=20Z] ,<15<S�1$. �´�@ Êm=�? É�ÌU Ã�Y|<Y = Ê<�= m=$ ,] Ê-]1A$ ÉY1-v» É�ÌU Ã�Y|<Y Z] = |� ,-?Z� h=Z*-» Ê-]1A$  
S� ¾ËY1|»B )�. ,] �´�@ Ê63�Y= ÉZ# Ê3v3» ,Ê-]1A$  .

2-4-A2Z&*8 )Z/ )Y Ä]�S& 
B ¾ËY $.,XS' ,�ËZ»� .ZX]Y ,] Ê-¸Ì� Ê�$ &12 )TZ] ¾Ì»� �Y ÉY10×9.ZX]Y ,] É=Z�» Ê4ZXS' ,] �-» 1×10ÉY�] �-» 9$1H� 

10 ,<15< m=$ �Y Ã.Z*-�Y Z] $1H� �# �Y CH' Y|-]Y ,+ |� &Z6<Y h$1" ¾ËY ,] �ËZ»�B |Ë.�U 7Ì�:4 ,Êm=�? )HY = �´�@ É�-» 
¾ÌÌX4 ÉY�] Ã|� É|3] �» {Z:< , É$Y.�])T�U $Y�' É$Y.�] ,<15< .$1» Ê<�= )]1A$ ÉY1-v» .

˺-Silty clay loam (SiCL) 
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3-G@] Á H2Zf0 
3-1-^Zy d]-�� �Ì= Ã*Y|0Y �´Qu ÊUÀ�YÁ 
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