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��� وأه�
� إ����ا�� �� ���
� ا���
� ا����او���� ا���  أ � ��

در ا
	���. / د.أ  �

زن./ د.، أ* ���� ���ا� ��
��ك./ د.، أ** أ���  *����د أ

  ا���ه�ة / ا��()-��آ' &%$ث ا�"	�ء وا����ن**ا���ه�ة ،/���	� ���- ����� ا�زه�/� ا�
	���آ��*    
  

�� �

	ت ������           : ا����
�ت ا������
	ت �	����	�� ا��	��� وا���
� ا��	��� ا��� 	�� ��� ! �"#�


	ت %$�او�����
� ا��,�+�� ���' ا�*��' ا�����ى وا�*��' ا�(�$�اوى !�'          . و�
و�� ا��#"�� ا��-و�� 

��
��� �7' ا�*��' ا�(�$�اوى ا���	ف       "Shale"5 ا���34 ا���34�4�� وا���-��� �2��1-ام آ.��  �.�
3� ا�.��9 ا� ����� وا���34�4���     . ا��"�1-م �.*�' ا����ى "Alluvial Clay"!#	�8 آ.�� 	5$ �� �
و�	�

���34- أ����	 
 ���� ����' %��$�اوى !��	���? 7.��� ه�=��� %��,	>;   "Shale"��7' ا�� ���� ا� ����� �:.���� 
�!  ��.:� 	��7 ��
� ا�� 
و�� !��	ل ا���-��� ا���4
:��:��� ، ��2ن ه�Cا ا��(�*.;       ".  �,.� "4از�� و

� ا�������        �
	�4��"! G�.�1! ��.7 ��.#$ل ا�	' ��� ا�����!.	ا�  '�� �%	H 4ع�ا�� '! ��
7.� +-ر آ
 �.*� 5��
:��4	ت ا����� ا�($�او�� ا����	�:� !(*.; ا�*,.�� " �(,� 7	!� "  K��3 �.7 .و  -�+

�,.�1! ��.#�
� �,�N  . إ��#� 7.� !-ار ا�M!' إ�� �	ل هCا ا��(*.; �� !�	�ت ه�-��� � � ?�Cو�
3� ا���34�4��	 وا�.��9 ا� �����         " �,.�"	� �� ��O4!و 	��!$. ���رف 7.	ر   . !(�*.; !� �	����P ا���و�

� إ�7-اد ه�Cا           �
ا�
$�5   ا�����
	ت ا����	��:� ��4اء آ	��R ������ أو ر!.��� �	����	�� ا�(�$�او�� �#�- 

(����G 3��34���4 ه�-���� ��.��? ا�������
	ت 7.��� أ���	س ا���آ���U ا����34���4 وا�4��1اص      K��W4�

  .ا���-��� �"�1-م ��� !(*.; ا�*,.� 7.� أ�	س 7.��
� ا����� ا�($�او�� ا�#	�.� ���Z,�	خ وا���� �U�.9 7.���	 ا��$��4ى ا�*���� وا���� 
���اوح         �"#
 �
و+- 

: وآ[	����	 ا��	��� آ
���ة �"�
�	 ا��� أر� �� أ��4اع ��7��� وه��         +4ة 
�	��:�	 !�' ا���-�- ا��� ا���4��]      
  - ����� �.,�(Clayey Tafla) - ����� �.,�(Silty Tafla)   
   3 �.,� (Limy Tafla, Marl )���� -(SandyTafla) �,.� ر!.�� -    


	ت ا�*���� أ�
� ا����� ا�($�او�� اا�#	�.� ���Z�	ر وا��� 
"4د ���	 ا�$�"#
 ��� ?�Cأو وآ ��و ا��!.
ا������ وا��� 
��اوح +4ة 
�	�:�	 !' ا���4�] ا��� ا�`� �G وآ[	����	 ا��	��� !�1,`�� �"�
�	 ا���        

�  : أر� � أ�4اع ��7�� وه
    -  �.,� '��( Tafly clay ) -  �.,� ���( Tafly Silt )   
    3  (Tafly Lime )�� �,.�- ( Tafly Sand )ر!8 �,.� -    

1-  #����
  ا
) ���3> �-��رف 0��9 �-$7�8 &�6 أ�$اع ا�-�&� ا��3	�� &��,	�+2 ا�/�.� و1"
0 ا�/�.� وا�-) آ�,� +*�� ه

و(<� ا�<<-�� �9<) �<�ار ا�<<'�K ا�<-�,�ل ه<Iا ا�,�<<H�>/� (>. <�3ت ه	��<<��        . C D">��E<�رج �3<<�ق وادى ا�	�<=   
  .�L-�*� &,��ن و���(�ت ودHHت MNO 7�-LE �/�ل ا�-�Lا�0

	�E$�/�ا ���	
��� .Qن هIا ا�,��3> �9) �)ر آ"�� �K ا��P$ع K�>& �>8�C ا��<����(>. K ا�,/<�ل      و.) �/�ل ا��
�$�	<<�ت ا�-�&<<� ا��<<%�او��         E R>>�,� (>>�9 �>>��9 �*>>���3<<2 اE S>>�O �>>�	

T ا�,E��$->>N� 7>>�-L� (>>�9 (>>��ا�%

��  .ا�,-,��
�*�-L� ����O ����	ت هH�/� (. <�3�,�ا اIإ�-�,�ل ه K�'��9) ��ار ا ��" +*��"-"� �*W و&I�V ��. و(� إ�-

  . ���3> �-��رف 0��9 �%��� و�$T���,& 2Z ا�/�$�$��� وا���Y ا���&��
          �>
و(� ]
�ت اC-[.�ت .) �*
$م ا�,�K�& <�3 ا��<����K .<) ا�%�<= وا��<����K .<) ا�,�,<= أو ا�,�-<M آ,<� ]

�$�	<�ت ا�-�&<� ا��<%�ا   E= و�	�ا ^��� K� �"��-,�-�&� ا�ت ا�	�$�E K�& م$
و&��a<�.� ا�<)   . و��E`�رب .) ا�,*
  .ذ�Q. Vن &�6 ا�"�K�cO ��ون أن هIا ا�,��3> ��-	*0 ا�Y,$ض و�*`�$ن �9م إ�-�Lا�0

    �>��$�$�� �
*�	>�E ل]>C K� ��*3�2 ���3> ا�Z$E ف�
�$�$ا &
I^ ا��را�� &�� S%"�ا اIه (*�e,& ا�O�� اIوه
    =�>8fE (��>-��&<� و��دو �
ا�,�<�O�� K>� <�3<� ا�,*
<$م ا���,<) و�<�       وه	���� ���ر�� &��-�	�*�ت ا�,-��رف ��9

           T

T ا���,�<� و�<�ا��E��$->N� ف]-CQ>& �
��,�->Nو� �>,��ا�*/$ة &�K ا�	���g وا�-3"�<2 وا�Y<�ء ا�%<$ا�' &<�K ا�
��.��c�ا.  

  



2- #$ 

&% ا'� �( ) *	�
  ا
        R>و�<$د^ .<) ��ا� K�>"E �>�*3��3> ا>�� K>9 �>��$�$�/�ا T���,�&�� وا���ا �Y��ا T���,& S%"��&  ة�>�cآ .  (>��.

     (>	�E3ََ*<�ل و�3ُ*<�ل وا�ا T>إ� D%E <�3�,�ا اI$م �$�� ه���وا�دب وا �Y��/� .) ا	,�ل .) (��$س ا�c,�ا =�"�
k&���ا K�3�[1]ا .  


� ا�K�3 وا�����ل �-��"�ن �9) �f& �
*���E R� و+*�ل =*+ Tإ� D%E ���$�$�/�ا T/�� (. ^و�$د K�"E V�Iآ
)$.�� lYa ��Zf-& 2m�)ر �nره�$L��ا K� �,
[2]   .  

  
3- # +*
  /�.-, ا

�<C K<<[ل ا��<<-�Lام ا�Rm�>>P �,�<<�3> ا�3*�<<� وا�,�<<��T ا�/�$�$��<<� وا���&�<<� �-"<<�K أ�
<<� 9"<<�رة ��E K>>9<<�"�ت  
�L��-�&� وا�ا K�&�� �����  .8%�او�� �
� 8*�ت إ�-

 )ف دو��� �9<) أ�<0 ا�<ـ     وأهT هI^ ا��$اع ه$ ا�K�3 ا��%�اوى ا�,-,��V �9) ه�m�*8 �n> �-$از�� وا�,��و 
shale ).  

            V>�-,Eو T
	>� l�>�C أو +,��<� أو ر���<� أو ����<� أو �>�	�+ D>/�.<� �<$اء آ���0 ا
وهI^ ا�-���"�ت ا�/�.� و1<"
 (. ��Y-�� ء أو�,�� �
a��E �	9 �

� �E �"-�E&� ذات ��Pآ= ه	���� S�O أ�E�"�"O K�& ه�ى�g�ا V��,-�6 ا�&

  �>�*E�� �9ن�� �

<� إ�<� &��'�<�دة و�E<�ف .<) ه<I^ ا�%��<� &��-�&<� ا���&�<�             �N"� ر+$&-,/O �>�Y-و� V>��,-�ا اI>ه
��<�ن وا�-<) �E<�ف .<) ه<I^ ا�%��<�               	��& �>
,/O �>�Y-� <� أو أن�	�3�%"�"<�ت ا�ا �>"��p �>
��r-*�خ وا�-<) �N<$د .�


��ر وا�-) �N$د .�
� �p�"� ا�%"�"�ت ا������ أو ا�/���� أو ا�3,�r� ��&��  .���&��-�&� ا�
  
4- �

2	1-, ا
�و
� # +*
  ر�3 �	* ( ا

�
�K ر&l هI^ ا�-���"�ت ا��%�او�� &��-�	�*�ت ا��و��� ا�,-��رف ��9,� 0aإ�-��ا TE�� (�9 ء�	& .  T>أه Kو�
  :ا�&%�ث ا�-) �
� 9[(� &-�V ا�-�	�*�ت ه)

1- Classification of  shale, Underwood [3]. 
2- Classification of mudstone, Granger [4]; Taylor [5] and Varley [6]. 

3- Classification of argillaceous soil and rocks, Morgenstern & Eigenbrod [7] and Spink [8]. 
4- Cemented sand as a soil and as a rock, Barton et al. [9] and Freitas [10].  

5- Swelling & collapsing of semi - arid sediments, Singer et al. [11].       
   
و(� TE ا��-*�دة �K هI^ ا�&%�ث ��-	-�ج ا�/�اول ا�-���<� .<) ا�-�T�>N ا�/�$�<$�) ا�
	��<) �-/,�<�ت O"�"<�ت         

ا�K�3 وا�3,) وا���= وا�/�<� وا�<Iى �-<�Zf �<�$آ
� ا�
	��<) &-N� �>��Y<"� ا��+$&<� 9	E �>$ا�<�ه� &��-��<�"�ت            
 �.�� 0
"P�/�.� وا�%�او�� ا��ا:  

  
  

  
 

Major 
Type 

Features Minor Type 

   Highly 
Consolidated 

Slightly 
Consolidated 

  clayey shale shaley clay 
Shale (clay + silt)  +  fissile or stratification  silty shale shaley silt  

  sandy shale shaley sand 
  limy shale ( marl ) shaley lime 
  clayey mudstone mudstony clay 

Mudstone (clay + silt) + massif & no 
stratification 

silty mudstone mudstony silt 

  sandy mudstone mudstony sand 
  limy mudstone mudstony lime 

  
  ا�-�T�N ا�/�$�$�) ا�
	��) �-/,��ت O"�"�ت ا�K�3 وا�3,) وا�/�� ��1ول 

  



  
 
 

Major Type Features Minor Type 
Cemented Sand sand + slightly cemented by clay and / or lime  cemented clayey sand 

(Shaley sand) 
  cemented limy or calc. 

sand 
  cemented clayey silt  

(Loam)  
Cemented Silt silt + slightly cemented by clay and / or lime  cemented limy silt 

  
  ا�-�T�N ا�/�$�$�) ا�
	��) �-/,��ت O"�"�ت ا���= وا�3,) وا�/��  ��2ول 

  
  
  

5- # +*
42�# ا
 #-5-6
5-�
7� ا
*�-'-# وا
	�
  ا
       tm�>�L�ل ا$>O K�*�e>,�� ��ا�/�$�$��<� وا�
	��<�� ��-��<�"�ت ا��<%�او�� ا��3	�um�-� K�      �> 9<�ة &%<$ث �<�&

  [12]1994ا�,���� �P� TE S�O أV�E �O ا�&%�ث &��Ee,� ا��و�) ا�R&�N ��/�$�$��� ا�
	���� &��"�YE<�ل 9<�م   
، وا�-<) T>E     [13]1998، و�P� TE ا�& �Cv�Ee,,� ا��و�) ا���c) ��-�&� ا��$�� وا��L$ر ا�`��*� &�3�Q��� 9<�م  

�9	�  ��c,� ����"+�RN- �	�+2 ����� 8<%�او�� ��-��<�"�ت    K���E29 ا�L$اص ا�3"���� وا�
	���� ���د  .�0
ا�,-,���� وا���&�� ��r-*�خ وا��
��ر أICت �K ا��<%�اء ا�,-� �>,C�g.�%,<�ت ا�P<�(�� وا����$&�<� وا��<,����9       


� &��/�ول ا�-��)وا���ه�ة وا�/�'ة وا���	�ر�� و���) ��3وح وا�,	�� و�$ه�ج وا���L�E K�,� (-:  
  
  
  
  
  
  

��8�L�خ   ا�*-�r� ��&��ا�-�&� ا�
)��*+(  


��ر �r� ��&��ا�-�&� ا�
)(�*+(  

  K+ /�-�3(  1.65  - 2.10  1.30  - 1.90 (ا���c.� ا�3"���� ا�/�.� 
  N�(%)  10 - 90   �*8- 30"� ا�,$اد ا��3	�� 

 ��	�+ ��Y�,$اد ا�ا �"N�)��'Eار$�  100 - 60  50 - 20  ) (%)ا�
  �O(%) (  20 - 50   �*8- 15 ا���و��  -�O ا��N$�� ( ����= ا���و�� 

  ا�,	-,$ر��	�D  ا�,��دن ا��3	�� ا��m�Nة
     D�	��و��  ا�

         D��ا�  
D�	��و��  ا�

��و�� ا�`lY ا�%� .) ا�%��0 ا�/�.��)T/آ/T�2(  6.00  - 36.00  0.25  - 5.00  
  )ا�%/Tا�	���ن .) (�N"� ا��
��ر
 ��ZfE D%E2 T/آ/T�2  

�*8 �"���E   K�) -0.50 ((�ا  
 )-12.50(  

  )ا�'��دة .) ا�%/N�)T"� ا��-*�خ
 ��ZfE D%E100وT/آ/T�2  

 K�+)1.00 ( (�ا
+)20.00(  

�*8 �"���E  

��ر   ��3ول    �r� ��&����� �-�&� ا�3*�� ا���&�� ��r-*�خ و��-�&� ا�3*��� ا�����  ا�L$اص ا�3"���� وا�,�

  
    
�42-�
ت ا
	�4او:# � � أ�
س آ �#     -6 
 ��-1�/�-<
  "ا
*+ #"ا
2	1-, ا

��� وا�-��N,�ت ا��و��� وا�,��3> ا�,�/,) ��3*�� و��-,��<' &<�K ا�-�&<�    ����&	�ء �9) ا�tm��L ا�3"���� وا�,�
ا��3	�<� وآ<I� V��K�>& '>�,-     ا��3	�� ا��%�او�� ا�,-,���� و&�K ا�-�&� ا��3	�� اا�	
��� وا�-) �
� �*k ا�,�$��ت 



ا�-�&� ا�3,��� أو ا������ ا��%�او�� ا�,-,���� و&�K ا�-�&� ا�3,��� أو ا������ ا�	���� وا�-) �
� �*k ا�,�$�<�ت  
    �
>�m��C l>&ور �>
��E K	�7 ا�-�&� ا�3*��� ��$�$��� وه	���� �C K[ل ���ر�-,� 0�Q. ، ������3,��� أو ا�ا


  :� دو��� ا�) �/,K�-9$ أ����-�K&��-�	�*�ت ا�,-��رف ��9
  
6-1 �
  ا
�>���# ا<و

PE<,= ا�-�$�	<�ت ا�,-,��<<�� �<K ا�K�>>3 وا�3,<) وا���<<= وا�/�<� وا�-<) D>>a��E (<) ا�ز�	<<� ا�/�$�$��<� ا�<<)         
        �>
-.�cع آ�>*E<) إر�أدى ا �>,� �>
E�"�"O K�>& ���>P�رب ا��Ya$ط �9��� �K ا��L$ر ا�-) .$(
� �,� M"NE .) ا�-

& TZ ��"N	�ا�*�-L,�$��� ا�/�$�$ا�= ا��3> ا�رض �-�/� ا� K� ب��  .�� ذ�V ��8ت وE$ا��ت &��
         �>.�� �>.�c<) (<$ى وذو آ�ا l>�$-� V>��,E ذات �>&�E (>خ وه�*-�r� ��&�) �&�E M��Y�ا (. =c,E �9$,/,�ا ^Iوه

 ^��,�� �
a��E �	9 T/%�ا (. '��دة�وا K��� ��&�)/�.� و�ا �
-��O (. V�وذ ��"N� [13&12]آ"��ة  . Tg�� ن$�و�-

T وا�,-,��<<�� &$ا�<<�3  	>>� l�>>�C /�<<�ى أو�ا K�>>3�<<) أو ا����ا K�>>3�3,<<) أو ا�ا K�>>3�أو ا K�>>3�ا K>>� �>>
E�"�"O

  .tm��C ���دن ا�K�3 وأ�$��ت ا��[ح
  
  
  
6-2  #-6
?
  ا
�>���# ا

       $Y>`� ض�>�-E T>� (>-�/�<� وا�وا K�>3�3,<) وا�= وا���ا K� V��,-�`��*� ا�ت ا�	�$�ط �9��g� �><�ا   PE,= ا�-
                �>
-.�cض آ�>*L<) إ��أدى ا �>,� �>
E�"�"%� 2�>���رب ا�>����م و�<$د 3p<�ء �L>8ى �
<� �,<� M">NE .<) 9<�م ا�-

��"N	�ا.  
�����ر ، وه�� ����� ذات ������ ��
�� وذو آ����� �����         �� �����  ���� !��"�وه)' ا��&�%$� ���# �� ا

��+�� ا�&��� و ���� ��+*(� وا�, �� ��������' وا4,���ل     012*/� �.-�� وذ �����
� 5�1$ 6&7��9:1ن �� ا
[12&13] .     �)�����+��وB+(��%ن 2
6��A ,-�-������ ��2? ا����2# أو ��2? ا�@���� أو ��2? ا�&���� أو =����> 6�1��2 وا

?�@�  .�%ا�@� ا��E%�� أو اD24ح أو ا
�<<$ن )  ا�P<<���ة ا�-,��<<V ( و&�L->>�Qام ($ا9<<� ا�-�آ�<<M وا�1<<-��ق �<<-NE T<<,�� ا�,/,$9<<� ا�و�<<)  � S>>�%& =>>8أ

�$�<�ت ا�K�>3 أو ا�3,<) أو ا���<= &,%-<$ى �9	<�             " +*�<�  " ا���,ـــ� � �">N� M>NO �">��	,�<*� ا��ا �.�>aإ R>�
  :ا�-�&� �-�"> ا�-N,�� آ��-��)

   - ��	�+ ��*+          ( Clayey Tafla )   
  -���,+ ��*+         ( Silty Tafla )   
   ( Sandy Tafla )         +*�� ر����-   
  -  ����� ��	�+ ��*+       (  Limy  Tafla, Marl  )   

          �*>8 V�I>ى وآ$>�
<� 8<*� ا�-,��<V ا��<%�اوى ا�,-$�<l ا�<) ا�m�39� $ع	�ا اI3*�� �9) ه�ا W*� 2�3� S�O
^��,�� �
a��E ���O (. خ�*-�r� ���&��  .ا�

 ����c�,/,$�9 ا�أ�� ا ) V��,-�`��*� ا�ا ( W*� ن$�� S�%& <�3�,�ر ا��-Cإ T-�. " (�*+ " <*� و��ه$ ا  (,>NE
   K�+         ( Tafly clay ) +*�)  -     :ا���	� MNO ا�	N"� ا��Y�"� �,%-$ى ا���= أو ا�3,) أو ا�K�3 �-�"> ا�-N,�� آ,� ��)

  -  (�*+ (,+         ( Tafly Silt )   
   ( Tafly Sand )          ر�= +*�) -  
  -  (�*+ ���         ( Tafly Lime )   

   �*�F G�@B H�," ���*@�
��       $��� ه�)ا ا��1%ع J   " ا�/�$@��F ���M*� ا�+����� ا��7�9اوى ا���Aه�ى ا
����ر�� �����:�  .وآ)�� =�F�� ا

        �)����+2 ����� ������1 ���/��ورة أ
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ABSTRACT 
 

Desert lands cover large parts of Egypt's land surface occurring on both sides of the narrow alluvial 
plain of the Nile Valley. The sediments of these arid land are mainly clayey and sandy desert 
deposits. Many engineering problems are related to these deposits. Most common are expansive and 

collapsible behaviours.  
Tafla is a local term widely used in geotechnical engineering practices for such range of soil 
material associated with regions of moisture deficiency outside the Nile Valley. This term is very 
popular, particularly among personnel working in the field at different levels of professional 
practice. It is generally used to describe all types of desert formations which are clayey in nature. 
However, the term is now, looked on with some disfavor because its origin and the development of 

its usage is not brown. 
Words are creation of man which likely may turn out differently than considered. Therefore, the 
authors of this paper feel that this term , being a living term, needs investigation, ratification and 

classification. 
This was done, in the present research, by digging into the question which exposed some of the 
roots of linguistic and geological terminology. Therefor, the established concept was verified. Then 
a classification based on this term has been recommended using internationally adopted 

classification as well as physical properties and engineering behaviours of desert soil materials.  
 
 
 
 
 
 
 
 
 
 
 

 


