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 ����� :-  
  


� ا	�
�د           ا	������� ����

�وف �
� ا	� ��� ���� �� ا	����  �� و) '
 &� و%
�ق و����	 ة ��"!� ا	'��
 � ا	�

       
�!2 إ	� ا	��1� إ) "0. ��/.ه� ا	�
�م وو+
�	*� إ	
� ا	�!�و��� 
��4     � ا	�3/�"�

67ت ا	��
� ا	�� .
 � و8�&
. ا	8.0

9
�                    ������ ا	��  �

.اً 4
� ا	��1'0" �"�;�
�/� ا	�
<� ��"!� ا	�  B'C ��8�ن ا	��7@ �� ا	8.0. �� ا?&<اء ا	�


�ك      �� و���'0*
� و�
7''.ه� ه

2 ا	���
��    � وا	���
�� ��8 �!/*� إ	� ا	��1E�  �

�"!� ا	� � 

�   � ا	�!/'.8*�� .
&�'� 

  . و��"!� اG&*�د� وا	�F/�� ا	�0د�8ا	�����

  

ه� إ�34ء ���M �4 ا	������ ��"!� ا	�  و�L+� ا���.ا�*� �� ا	��67ت ا	���/>
�    إن ا	�Kض �� هIا ا	�<ء      


Nت و  

�اع ا	�+

Iه� و أ�
'<�� �


.ات       وآ'>'
C�/	 �R�7

�Gا �'��


� ا	�
��0� �


�ض ه
K	ا S'


� و	

�ت �'*
ا	��آ';

�LT ل��� V	 اI*� �</���	ا.  

  
  
  

               
                    �              F� �����L/�� ��"!� ا	�                        �����L �4د�8 ��"!� ا	

  
  

  
                                              �����Lد�*&Gا �!"��               �                            ��"!� ا	
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 ��� �� !��" :-  
� ؟�ا	�����وC.ات آ2 ه2 ��  !! ��"!� ا	�  ��8 +;*� �� ا	�

#�" ��	$ :-  
        2
إ�V �� ��وف V+�L ��8 +  ا	�����V ��"!� ا	�  �� ا	��1� ��C 2E	� أن �8�ن �3/
�ب &
<ء %�8


��              �"�	.ر&�F;'@ أو 8�4]    '� V
/!�" ]�F

2 أو أن 1
�ا�'� ا	�
�ور ) �!�
� و�
�2R ا	/4 V/!� ���8 ( ��	ا 

   .Site Precast ةى ا	�;'�2E� V أ&<اء ا	�;�را	�3/�ب �V;+'� M.''7 �� ا	��1� "�	!�ب �� ا	���ن 

  

  
  

 �  Site Precast �� ا	��1�  �����L ��"!� ا	

  

�� ���� ���	
 ��	
�
� %&'�( )*�:-  

 V'�_2 اCا��	ا ��  �� ا	�����V ��"!� ا	'��  -: 8��� �/�'` ا	��ا2C ا	�� ��8 �'*� �

�'� ��    ... .4�2 ا	�!>'�V ا	�.V8.8 وا	�+Nت    )١���� �''�� ��� 4�2 ا	!>
` ا	�.8
.ي   8�&. �� آ2 �
]'/F�	8. ا.�" e	�1 ذN4و  	!�ا	�8 �� ا)�4;�ر %�8!� �!>'2 اILT تN+�	وا. 

 

         
 �                ��*'< C.8. ا	� ]'/F	N;%� ��"!� ا	�          ��*'< ا	!>` ا	�.8.ي 	���ة ��"!� ا	
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� ا	�.8. ��8 ���'�.... .��*'< ا	!�ا	  و���'0*�  )٢hم"0. و��Ci" �*/'<!و�  	!�ا	أ&<اء ا j1�" . 
  

  
 �� ا	!�ا	  	���ة �� ا	������ ��"!� ا	'���                      

  

  

  


k                  ...  .ا	������+    )٣/L ت�
3�� �
*" ���
� ا	������
� �
l0و� �
8��1
� و4." �
��'� ا	�/3
� ��8 B'C

��'� ا	�/�3ت�	 m;'��� و"�ا��ودة "@&*<ة آ>�. 

  

  
                     .�'���'�'ً�	!�ا	  ا+  ا	������ �� 
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٤(   eد�������	ا.  ...                ��

� ا	�+
�ل ?1� .
���F.م ه<ازات �'���'�'
� �Lر&'
� ذات �
�ددات �4	'
� 	/�@آ

 .آ���E وأ�2p �!�و��

  
  د�e ا	������ �'���'�'ً� "0���8 ود�1

  

 
٥(   "�;�
.ات      "0. ا	�@آ. �� و+�ل ا	���
��� إ	
� ا	�!�و       ....  .��!2 ا	�C.ات ا	�C�	2 ا
!� ��
8 �

� ا	�3/�"�

2       4��"�إ	�  
'�0�	 e
�  وذ	
� وا	�j �� ا	���� أن ��� "0. 4.ة �
��4ت �
� ا	��دورات  ا	��<�8 "�	�

 .ا���Gج

  
                      �!2 ا	�C.ات ا	��;�"� إ	� 4��"� ا	��<�8
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        ....  .ا	�����'���<�8 ا	�C.ات    )٦h�" �
*�8>�� ��8 �*/!� �� j�	ات ا.C�	7;'� أو        ا
L ارض�
4 �
/4 �*0

� ا	0�ارض ا	�7;'� ��ق "�t�;� �*p0ة و".�1hا�4ة و�� �� �'�'��N" .Rو��. 

  

  
�/.ه� "8�3!� ��'� ��<�8 ا	�C.ات ا	�����'� ا	�j �� +;*� و�  

  

  


.ات  )٧
C�	2 ا

!��'��

� ا	���


� ا	��1

    ..... . إ	

� وا	���'
'<'�	�" �


� ا	��1

.ات إ	
C�	2 ا

!� e


. ذ	
0" ��

8


.ون ا	��
.د 

@L'� أو "

v أو �
Rون 4�ا.


�ة "
t�;� �


�� ��آ';*

�ردة 8

<اء ا	�

p�� أن ا?&
� B

'�" �ً</

� 

 .ا���lر وC.ات أ�Lى �8  ��آ';*� أوً)

 

  
�+�L اري�	4/�   �  �!2 ا	�C.ات ا	�����'� ��"!� ا	
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�ة         .... .'  ا	�C.ات �� +�رة ا	��7@ ا	�3/�ب     آ�� )٨t�;� ري�

� ا	/*� �
/4 �
� �
0
. ر�0*" e
دون وذ	

 .ا	��&� إ	� ��<�8 �� ا	��1� وهIا x8دي إ	� �0.ل أ�2p �� ا	�7''. �� ���'� ا?��37 ا	��01'�

  

  
  ��آ'  ا	�C.ات ا	�����'� ا	��ه<ة �� ����*� �;��tة

  

 
٩(  �


�
37'  ا	�;

�. ....   �


;z�	ا  F


C j



�ه� أو ���>

� jR�7


�G2 ا



2 ا	*'�

l8 أن �



� ا	���

� B


'C

 .ا	�0��ر�8

 

  
  ���� ��"!� ا	�  "V" V;'37� .0 أ&<اء �� ا	*'�2 ��ه�ة وأ&<اء ���>'���7@ �� ا	��
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 �  أC. ا	>��دق ا	�7'.ة �� ا	������ ��"!� ا	

  

  

  

  
 ��� إداري �� ا	������ ��"!� ا	;�  
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�� إداري;� �� ١١ v"�%  �  ) إ��/��ا- "����*�م  ( �� ا	������ ��"!� ا	

  

  

  

  
  ��"!� ا	� +�	� ��Fح �� ا	������ 
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Why Precast Concrete ?  

  

     �

*" >

'��� �

+�L ات>


��ت أو ��'
�  �


�"!� ا	
� ���

���/	   �


��7ك �'*
� j


<ات ا	�

� ا	��'

��� إ	
hG�" �

� 

�  :و8��� �/�'` ذ	e �� ا	�!�ط ا_�'� .ا	������ ا	��;�"� �� ا	��1

  �&�	/ 0��$High Quality  
•  7�� j*�               �

� ا	��1� �"�;�

2 ا	���
��� ا	�E� e

� ذ	� �
*/E� ب�
/3� 2�
t أي I
L@و�  

2�7 ا	!�	" 2�

     �

4 �'R�7

�Gا �

'C��
� ا	

�ءة �

� آ>
Eن أآ�

�8 �

LT 2�

t أو أي k'F


3�F'2 ا	;

�ع ا	�

  ا	!3
+ ���'

�

 ]h��	2�7 ا	"� ��3'2 آ�F�	اj�_ا �'��� ���8  �  :و�� ا	������ ��"!� ا	

-   �3'F"ة و�'K+ ات.Cو�*�'���  0�8 B'�" �K�  .	/�;��j وا?��4ب وا	�j ���ن �� ا	

-  �*�'���  0�8 j�	;�ري وا�	ا �'h+� "@ر��	ت %�8/� ا?"�� ا�%N;	2 اE� ات آ;'�ة.Cو.  

  .وC.ات ��F'� ��7�2 4/� ����ت و�>�'Nت ود�8�رات د1'!�  -

  

  

  

  

 �  "0] أ��tل ا	!�4�3ت �� ا	������ ��"!� ا	
  

                  
 �     "N%� آ�"�ي آ;'�ة �� ا	������ ��"!� ا	�                 وC.ات +K'�ة �� ا	������ ��"!� ا	

  

  

 �  وC.ات د�8�ر �� ا	������ ��"!� ا	



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ١٠ 

•                  �ً
�l��� �ً

� ا	!�ا	
  د��� ���
و	/������ ��"!� ا	�  �0���4 �8	B'C �' 8��� ا	���� �
� د�
e ا	���

�

+�L ازات>


��.ام ه

j  وا. "��
;';C ل��


.وث ا�>
C  

��� �


xدي إ	
8 e�.

� ا	


� و��ز8

� در&
� ����

	

������L �/4 2 ذات در&� �4	'� �� ا	�0���8 وا	�!�و���� j	��	�"�770 و� v%�� .و���  C.وث �

  

•                      j��
3
�ء ا	���K	ا e�
� �
� ����

� ا	��8 B
'C v
8��/	 �
'	�4 �
�  �!�و�
آ�� أن 	/������ �
�"!� ا	


B ا	�0��8
� أو �!�و�
�               ".�1 و�� &�'� &�ا�  ا	!3    'C �
� �0
h ط�
�ع وذ	x8 eدي إ	� 4
.م و&
�د �!

v8��	ا. 

  

  

  

  

  

  

  

  

  

  

  

 �  ا	���� �� ا	�3Kء ا	�����j �� ا	������ ��"!� ا	
  

  

���� ���	
 ��	
�
	� �1	2 3	4  

•    �

�  �


  ا	

� أن 1�ا	
�'�� �

*�
� ا	

�7 أو رد�8

�%v ا	�70
�
� ا	�
� j	�

L .

'& S


�jR أ�/
*� ]3

� �

*	

 ��� .�2l "��	� &'.ة و8��� ا	���� �� &�د�*�ا	�

  

           

�;�"� �� ا	��1� رد��8 ا	�37' وا	�*� �����L ��"!� ا	�  &'.ة ا	�37'       � �����L                

  

Correct cover

Incorrect cover
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  ١١ 

•   �'��


.ات ا	���
C�	ا j�@

� B

'C �1��	�

" �'��


�آ� �
7�8��ت أو أ�


�آ� �

� أ�

� إ	

.م ا	��&
4 �


xدي إ	
�

�/4 �� � . �*� ا	/�ري إ	� ���ن ��ا&.ه� �� ا	��7@&�ه<ة و���

  

        
  ��آ'  ا	�C.ات ا	�����'� �;��tة "0. �!/*� �� ا	/�ري

  

  

•                       �

� ا	��1� �"�;�

B أن ا	���
��� ا	�'C �

� ا	��1� �"�;��0.ل �7''. ��8� "�	�!�ر�� "�	������ ا	�

                    �

iن �0
.ل �
7''.ه� �8
�ن �9"� j	�
1� و"�	���	�
" �
� ��*'<ا�*
'�& ���        �!"�
� ���
� ا	
<�� أ�
� ا	���
�

                           �

� أي 4�
2 و"��
�د ا	;
.ء �� j	�
L �
�8
�ن ا	��1 �
'�
�ة ز��<	 ���

� ا	�� >
ا	�  �>'*� ��8 ا	��*'

�ً';F� �  .ا	�7''. أو ا	��>'I �'�� ذ	e "�0.ل ��8

  

  

  

  

  

  

  

  

  
  �  �0.ل ا	�7''. ��8� �F;'ً� �� ا	������ ��"!� ا	

  

�'
*�
��
 ا	
v
�ا"
3	
د ا
.4

  

 ا	<��

�0.ل ا	�7''. 
	 �"�;�/������ ا	�

� �� ا	��1

  أ��ع�0.ل �7''.
	 ������/ �!"��

 � ا	

 ��C/� ا	�37' 

���C/� ا�� 	��*'< �� ا	�
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  ١٢ 

0��5� 67 89:,��  
� ا	������ ا	�
�ه<ة ��
�ن �;���
� و�
<ودة "
@&*<ة      ا	���� �� �F  ا ���� �� k/�	و���3ت ا �ً'	T ��8 �3ت/�	


�        . ا	��;'��� ا	��+� tx� j

�دة 	/���
��� ا	�3ز&
� وا	
Iي 308& k;h .&�8 ��آ �
'��l��( �

;k   .  ا	�/3h �
أ�

��NL �� jRل ���mR ا	������ ا	���/.ة �'��ن �'V ه��� أ��ن ���'� ا	�/3        CGدة ا��	ا   �

�اً "�	�!�ر�'Eأ21 آ �

 ��          . "�	������ ا	��;�"� �� ا	��1

�"!� ا	� ���
� ا	������
� �
� �
��'� ا	�/3
��NًE ��. أن ه��� أ�
�ن �

   j	ا�C �8٢٠�ن m��٢/ آ  k!�  ٥أو %  �
�;�"�      (�� ا	!'�� ا	�����3 	/�!�و�
ه
��� ا?�
�ن �
� ا	���
��� ا	�

      �
��د�8 و	
V          وه
Iا 8   ) �٢
� / آ
m  ١٢٠ إ	
�    ��٦٠ ا	��1� �8�ن �

� ا�1Eأآ m�
�
� و�'��lا�� �
Eأآ ���
��L v
!�

  .در&� 9!� �4	'�

  

  وC.ة آ�;'��� ��آ<�8 	/���� �� ���'� ا	�/�3ت ا	�����'�

    

  

  

  

  

  

  

  

  

  
 �  ه��� أ��ن ���'� ا	�/�3 �� ا	������ ��"!� ا	

5% 
M 

1.64 σσσσ 
 

fm = fcu + M 

fcu              fm  kKp	و�� ا�!�  

ار
ـ�
�ــ
ا	�

F
re

qu
en

cy
   

  

 � �����L ��"!� ا	

 �� �����L
�  ا	��1
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  ١٣ 

�/�',�" 0�;�/ 3	���+,
�  
  


2       ���'< ا	������ ��"!� ا	�  "@ن 	*� ا	8.0. �� ا)���   E� �3'F
�K'�ة ا	;

.ات ا	C�	ا �'

�اوح "�� j�	ا��ت ا.


2 ا	�
�اkR ا	
��F.ة     ا	�j �<ن 4.ة آ'/�&�ا��تLintelsا	;/�آ�ت وا?��4ب   E� �
  ��وراً "�	�C.ات �����3 ا	��

Retaining Walls             ات�

.ات ��
�ري ا	�'
�M وآ�C2 و
E� ن�
�
<ن 4
.ة أ%� j

.ات ا	�;'
�ة ا	�C�	ا �
 وو+�ً) إ	

 N�0	;�ري ا�	�1ا.                �
��'� إ	
و���/� ا	�C.ات ا	����� �� ا	������ ��"!� ا	�  �� B'C ا	��
� و�0!'
.ات ا	�

j�_.ول ا�	ا �� �*�'�/� ���8 j�	ت ا����  :ا	8.0. �� ا	�

  

  �'K+ ��C  k���� ��C  �';آ ��C  

k'F" �'���  
j��;� آ�ت�/"  

  أ��4بو
  C�اkR ���.ة

وC.ات +�ف 
M�'�	ا  

.!0� �'���  
  "N%�ت

  ��zوC.ات �>
��F'�ت "*� ����ت 
  و�>�'Nت 8.4.ة

آ��ات ا	�;�ري 
�1N�0	ا  

  

  
 �  "/�آ�ت �;��j وأ��4ب �� ا	������ ��"!� ا	

  

                 
                   �        وC.ات +�ف ا	�'�C                M�اkR ���.ة �� ا	������ ��"!� ا	
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  ١٤ 

�*�� <
	&= >,'�  
ا	�  "@ن 	*� 1�ا	  ذات أ��tل C�� �'��'1.ة و4.د ��.د �� أ�'�خ ا	�
F/'[ و"
�	����             ���'< ا	������ ��"!�    

   �


� ا?"�
� �


�ل وا�
�� �

��ل 4/


� ا	�
��8 ]'/F


/  ا	�

�ع +
� �

� e	I


  وآ

�ت ا	!�ا	

�ت وار�>�4
��!� �

�

Span �"�/3�	'/'� ا���	�0 اF	وا  Load Carrying Capacity.   �

�       �!�و���8 �
� ��

�  ا	!3
�ع ��
�ن أ1�

 �/'3�F�	!�4�3ت ا	ع        ا�

S ا	!4�3
�ت              .  و�<8. "�0.ل آ;'� �� ز�8دة 4�v ا	!3<� �
� ]'/F
8
. ا	�.C �;F
8
�دة �>"

0
.ل   � أ�� �� �C	� ز�8دة �4ض ا	!�3ع �iن ا	�!�و��        . 4�. �>S ا	0�v   �<8. 	�!�و��اا	�i� �/'3�Fن   �" �
<8. و	�

4�. �>S ا	0�vو"<�8دة �C �;F.8. ا	�S<� �� ]'/F ا	!�4�3ت ا	�p8�0. أ21 �ًp8!�و�� �<8. أ�	ن اi�   .   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 �  ا	���� �� �!�و�� ا	!�3ع �� ا	������ ��"!� ا	

  

A 
B 

C 

A D E 

 ا	0�v أو ا	�0ض

�ع
3!
/	 
�'
/'�
��
 ا	
�0
F
ا	

 

 4�v ا	!�3ع 

 4�v ا	!�3ع �� ز�8دة ا	�.8.

 �4ض ا	!�3ع 

 ��4ض ا	!�3ع �
 ز�8دة ا	�.8.

A 

B 

C  

D 

E 
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 3	���+,
?�#��&@	A�  
  :ا	������ ��"!� ا	�  ���F.م "�>� رF'R'� �� ا	0��+� اR�7�G'� ا_�'�

١- jR�7�G*'�2 ا	ا: 

��j ا   

� ا	�;
� �''F

'R4'� ر�

� .

&�8 B

'C�


�ت    . 	*'�/'
%N"ات و�


.ة وآ�

� أ4�

�ن �

�ع ا?ول ��8
�ا	

                kRا�
Cت و�'
hأر �
��8
�ن � j��
E	ع ا�
�و و��F8.م �z	;ً� �� ا	�;��j اGدار8
� وا	��ا&
�ت وا	����
  وا	

  .��F8.م �z	;ً� �� ا	>��دق وا	�.ارس وا	�7�F>'�ت

           
           ه'�2 �� ا	��اkR وا?رh'�ت           ه'�2 �� ا?4�.ة وا	���ات وا	;N%�ت                 

  

 :ا?رh'�ت وا?�3[ -٢
                           �
� .
�  و8�&
. ا	8.0

�"!� ا	� ���

� ا	���� �ً

R�7'� إ���&�Gا �
+��
� ا	0Eأآ j
ا	;N%�ت وا?رh'�ت ه

 �

� ]

h�� �


� ه

��ل آ�
t?ا


�  ا	

�ت إ	
'3K�	ت وا�

%N;	ا �


�ج �
��Gا اI


�ح ه
�� �

�  ;F

� ا	

2�7 و�8&

 


��4 ا	��آ'

� أن �

��4 آ�
� S


3[ أ�/

�m ذو �
�
.ة و�
C�� �'

��'1 �%�


�د �!

�ج وو&
��Gد�8 ا��

 وا�1

  .�F;� ا	�!�و�� إ	� ا	�زن �4	'�

  

  

  

  

  

  

  

  
 �  "0] أ��tل ا	�3K'�ت ا	�0R�7 �� ا	������ ��"!� ا	

٣- �'F��	تا: 
                      

�ال �C?ا �
l0� �

� إ�
R�7'� أو �+��
� أن �
��F.م آ0��8  �

�"!� ا	� ���
��F.م ا	��F'�ت �� ا	���

           �
/��C �'R�7

� إ�+��
� و) ��
�ن 4���          . 	�Kض ا	<8�

� ا?�� �
+�L اع�

��F.م أ�� �
'4��و�
� ه
MI ا	

�*" �+�L 2 د�8�رات و����ت���8 4 ��آ ��� أ	�ان �0'hو ���و�.  

*******  

Plank Hollow Core 

Beam and Block Double Tee 
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Connections and Joints in Precast Concrete 

  

     '�.
Cو  

Nل 4
.ة و+
Nت                      4�.�� ��8 ��آ'L �
�8
�ن � �
�*���ل "'

iن ا)�� ��*p

� ا	���
��� ا	�
�ه<ة ";0� �
  :���ن ��h�0 	�اC. أو أآ�E �� ا	!�ى ا_�'�
 *   kKhCompression 
 tTensionــ.            * 
 *               `1Shear 
 Bendingا����ء         * 
 Torsionا	��اء          * 

    j

� إ	
� ا?�
�اع            وا	�+Nت ا	
�0R�7 ه�*/'/�� ���'

�اء ��	Gء وا�
�
. أو 1
` أ�
� ا)��t أو kK
h تN
و+

�!"�F


� ا	
9NE	ا �'F

'R�	ا .  �'/�


Nت �>

� و+

�ن إ�
��  �


�"!� ا	
� ���


� ا	���

Nت �

iن ا	�+
� �ً

و4���

Pinned joint  و �
2 1
�ى ���ر8!�� j�	ا jوم     /  وه>

k وو+
Nت 4!� `
  وه
Moment joint  jأو 1

  �" 2!�� j�	أن             ا �
��� �'4�
�
� ا	� Nً

�ى ا	���ر8
� و1
�ى ا	!
` أ8
pً� وآ!/	 ���
hG�" ء�
�4
<وم إ��  ��

�';E�	و%�8!� ا �'��  .�8�ن �� ا	��7@ ا	�اC. و�08�. ذ	e 4/� ا	�

  

  

  

  

  

  

  

  

                    و+/� �>�/'�                                                     و+/� 4<وم
  

  

��


� ا	���

�ط  �

.ا �!
4�� �'/�


Nت �>

� و+

�رة 4
��ل 4;


�ط ا)�

�ن �!

�ول أن ��
�� �

��i�  �


�"!� ا	
� �

        ًN��

ً� آ�';E� �
�;E� ن�
�� �*�i� ا?����ت �2 �
�        . ا)���ل �*

ً� أ��Rن دا�
�� �'/�
وذ	
e ?ن ا	�+
Nت ا	�>


kK  و    h ى�
1 2!�
k  /ا	��>'I و��T �� �!2 ا	��B'C 2 أ�*� �!� `
��ل "
   . أو 1

� ا)�!3�
�د وآ�
�ة   ���4 �'


iن ا	�3/
�ب                   � �/

j ه
MI ا	�+<� �'/�

�ل 	/�+
Nت ا	�>E� j
�NًE ����ن �� L�S و+Nت آ�� "�	
2�7 وه

  :4;�رة 4 �4�k!� �'�3'F" �'�'/ ه��

�� ا	��&
�د "
�	���ة "
�	�<ء ا	�0
.�j ا	�
.��ن "
�	0��د            -١F
1
�ة ا	�+
/� أو    . ��8 ر"k ا	�F��ر ا	� .
و��0�

  .'/'� 	/�<ء ا	�j�.0 ا	�.��ن �� ا	0��د�!�و��*� 4/� ��0 ا	!` ا	���

٢-  �

8�/4 �


�     زاو8

�ض 	*

� أن ��0
��8 �


� أ�!'
� أي �Cآ

�
V و	�
���� �


�ك �

F��ر ) ��8

p��ن أن ا	�
	

  .وا	<او�8 ا	�� ( �'�.0�2E أي jtء �� 1�ة أو �!�و�� ا	�+/�. ا	���ة

      �'/�
<� �/

� و+���� .

.وث دوران   Pinned jointوه�
Iا �!�" ]�F
�  Rotation    ود.
C �

�ة ���/	  

١�٥k!� �&در .  
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  و+/� �>�/'� "'� ا	0��د وا	���ة
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  
  

  �>�+'2 ا	�+/� "'� ا	0��د وا	���ة
  
  
  
  

آ��ة �� ا	������ ��"!� 
 � ا	

 �� 4��د
  ا	������
 �  ��"!� ا	

 e'�� j�.0� ح�	
 �.��ن "�	������

�8�/4 k"زاو�8 ر 

j�.0� اب�& 

Joint 5 

Joint 1 

Joint 2 

Joint 4 

Joint 3 

.t �/+و 

 1`و+/� 

 kKhو+/� 
 kKhو+/� 

 kKhو+/� 

��F� ر��F� 
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  :�'���'�'� ا��!�ل ا	!�ى �� ا	�+Nت ا	NEث
  

C?"� :D��� 3B1" 67 E���� �	�,�� �&9&�	9&�  
Force Transfer Mechanism in Shear Joint 

  
jق ه�% ���!2 ا	!�ى �� و+Nت ا	!` "@ر"�:  

• Shear Friction ك���C(1` ا  

• Shear Wedging  .ي��	!` ا	ا 

• Dowel Action  �8�t?2 ا�4 

• Welding Joint  م��	و+/�  

        �z�<�	>��ات ا	ت ذات ا�%N;	'� �� ا	4'� ا?و��  Hollowcore Floor Slabsو8��� ��lCN ا	

4��  Double Tee Floor Slabs ا	�<دو&�  T'� ا_'� �8�L��� ��lCN*�� �� ا	;N%�ت �Cف أ�� ا	

  
  
  
  
  
  
  

  
�z�<�	ت ا�%N;	!�ى �� ا	ا��!�ل ا  

  
  
  

  
  2�t  πا��!�ل ا	!�ى �� ا	;N%�ت

  
  

Reinforcement mesh 
50 to 70 mm 

In-situ Topping 

50 mm Insitu grout infill 
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  ١٩ 

  
  

  
  

�!2 1�ى ا	!`و+/� 	��م	   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

5 to 20 mm gap 

8 to 25 mm diameter bar 

Weld Weld 

Steel plate 
Anchor bar 
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Force Transfer Mechanism in Tension Joint 

  
jق ه�% ���!2 ا	!�ى �� و+Nت ا	7. "@ر"�:  

• Lapping Reinforcement  ]'/F�	8. ا.C 2Lاآ  أو �.ا�� 
• Couplers   و+/� ?آ�ر 
• Bolting Joint  ��F� ر��F� �/+و 
• Welding Joint  م��	و+/�  

  
  
  
  
  
  
  
  
  

]'/F�	8. ا.C  اآ�� v8�% �4 .t �/+و  
  
  
  
  
  
  
  
  
  
  
  
  

  و+/� ?آ�ر 	�!2 1�ى ا	7.
  
  
  
  
  
  
  
  
  
  
  
  
  

  و+/� �F��ر أو 	��م 	�!2 1�ى ا	7.

  ��ات ا	!١٠�3

��F� آ�ر(  
Threaded coupler �'���F�   

Threaded  bar 
  ���� 	�p ا	��اوت

Grout hole 

  &�اوت
Grout 

  ظ�F��ر N1وو
Bolt 

  ����F ا	�3Kء

٢٠-١٠��  e����	ل ا�% 



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ٢١ 

C	G�	F: 3B1" 67 E���� �	�,�� �&9&�	9&� HIJ��  
Force Transfer Mechanism in Compression Joint 

  
              �
'z ن�
�8 �
� �ً
;	�z �
�*���ل "'

iن �
3[ ا)�� ��*p

�ق "0�  �
4�.�� ����< وC.�'� �� ا	������ ��"!� ا	

                �
�*�2 ��
.ة �
� ا	���
� ا	!�8
� أو ا	�
�اوت "'
�4 �
� .
"( V
�i� j	�
� و"�	�'��

�وف ا	�� �
�'�� �ً
���� �l��� .

           .
3
� ا)ر��
�ز ��0�!� .
�4 kKp

'� �!�و�
� ا	�
�اوت و�!�و�
� ا	���
���        و4���i� �ًن �!�و�
� ا	" �;F
�
� ا	/4 

  .��"!� ا	�  و��e %;!� ا	��اوت و�4ض %;!� ا	��اوت و�.ى ا���7ره� 4/� ا	3F[ ا	>�+2

  
  
  
  
  
  
  
  
  

kKp	2 1�ى ا!�  و+/� ��.ة �� ا	��اوت 	
  
  

�F;� 	/�!�و�� ا	�F;'� "'� ا	��اوت وا	������ �/.8�� N9ث �C)ت	�":  
  

 K"L� ��	M�:  ��	
�
� ��"	�N �;"	!� 3"��5� ��"	��  .......      �

�م 4/l���" 2
!���� هMI ا	��	� �!i� kن ا	!
�ى �

               �
� Nً

� ا	�
�د�'� ��
�Fو�8 ?ن آ� �'

� ا	�3
�ط ا	���از8
� و��
�ن ا	�
N�7ت ا	���;'
� وا	�أ�� �
4���� 2�
t

  .��8�0 ا	��و�� و�F;� "�ا��ن ���ن ���Fو�8 	�2ِ �� ا	������ و ا	��اوت

  

� ��	M��&�	G� : 3"��5� ��"	�� O� )=���	
�
� ��"	�� .......    �

� ا	���;'CزاGن اi� �	��	ا MIه ��Lateral 

displacement     ، 2
 �� %;!� ا	��اوت ���ن أآ;� ��*� �� ا	������ ��'�� أن ��8�0 ا	��و�� �
� ا	�
�اوت أ1

8
xدي إ	
� إ&*
�دات ا�>
Nق       �
��Splitting stresses �
/4          .
�4 ���

�وخ �
� ا	���t  ;F
8 �
�� ���
 ا	���

     j	ا�

C  �


�"!� ا	
� ���


� ا	���

` �!�و�
!� �


e إ	

xدي ذ	
8 �

� �ً

;	�zل و��


3[ ا)�
�١٠ �


� % ٢٠ إ	
�

��ى


� ا	!
�   . �!�و��*


�"!� ا	
� ���


�ز ا	���

� ار��
!3�� .

�
�ت 4

. ا	���
8.C �

'E�� ��

8 e


.وث ذ	
C  

�و	��

  . و	��F� ���Fوى �4ض ا	!�3ع

  

 � ��	M��G�	G� :   3"��5� ��"	��PQ�    O�  ��	
�
� ��"	�� .......        �3!��� هMI ا	��	� �8.ث C �� S�4.ث �� ا	

           �

F/'[ و�� .
8.C V
" S'
ا	F� B'C �!"�F;  ا	������ إ&*�دات t. إ�>j1N �� %;!� ا	�
�اوت ?ن ا	�
�اوت 	

V" ]'/F� .8.C �h/'ً� و�0  4�  .ا	

  
   

�          وi� V'/4ن �!�و�� %;!� ا	�
�اوت �8'z e
�  وإذا آ
�ن ذ	

�"!� ا	� ���
  أن ��
�ن �
�Fو�8 	�!�و�
� ا	���

  .�� �!�و�� ا	������% �٨٠��� �'�  أن ���ن �!�و�� ا	��اوت 4/� ا?21 

  
  

 �  و+/� ��.ة وC.�'� �� ا	������ ��"!� ا	
 �� ا	��اوت أو ا	����
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            kKp	!�ى �� ا	ا��!�ل ا                                            kKp	!�ى �� ا	ا��!�ل ا    
  )�!�و�� ا	������أ1�ى �� �!�و�� ا	��اوت (               )�� ا	��اوت ��Fو�8 	�!�و�� ا	�������!�و(
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

            kKp	!�ى �� ا	ا��!�ل ا                              �'%�'�C(ت    ا������	�8�7 ا� ��   ا	�3/�"� 	�
  )�!�و�� ا	������ أ�0h �� �!�و�� ا	��اوت(               )����!�و�� ا	���أ21 �� �!�و�� ا	��اوت (
  
  
  
  
  

  وC.ة �� ا	������
 � ��"!� ا	

  وC.ة �� ا	������
 � ��"!� ا	

  %;!� �� ا	��اوت
�>S 1�ة ا	������" 

  وC.ة �� ا	������
 � ��"!� ا	

  وC.ة �� ا	������
 � ��"!� ا	

  %;!� �� ا	��اوت
 أ�0h �� ا	������

  وC.ة �� ا	������
 � ��"!� ا	

  وC.ة �� ا	������
 � ��"!� ا	

  %;!� �� ا	��اوت
 أ�0h �� ا	������

  وC.ة �� ا	������
 � ��"!� ا	

   �� ا	������وC.ة
 � ��"!� ا	

  %;!� �� ا	��اوت
 أ1�ى �� ا	������
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    	RS�/" 3"��5� ��.T U	V(W� XFY( .......          �
4
�ض %;! ��

�ة و�� �
�8  أن ) 8<8. ار�>�ع %;!� ا	��اوت 4

�  C.وث �tوخ ا�>Nق �� ا	��اوت       ��� ��C م         . ا)ر���ز�
l���" ودة�

�  آ�� �8  أن ���ن %;!� ا	��اوت �>/4


.وث �'
�ل             C  
���	 e	I
�  وآ

�"!� ا	� ���
�  C.وث �tوخ ا�>
Nق �
� ا	�����	 e	آ��2 �3[ ا)ر���ز وذ

  .�� ا	�C.ة

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

          �             C.وث �'�ل �� ا	������ ��"!� ا	�           C.وث �tوخ �� ا	������ ��"!� ا	
         ��'�� أن �4ض %;!� ا	��اوت أ21 �� ا	������ 	������   �� �C	� أن �4ض %;!� ا	��اوت أ21 �� ا

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

Splitting
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  ٢٤ 

jه kKp	ت ا)ر���ز �� اN+ً� 8�&. �� أ��اع �� و���و4:  
• Dry joint    ��7L �/+و 
• Dry packed   ة./+ �!;% 
• Bedded Joint  �8�% و+/� و��دة 
• Elastomeric   ���� �/+و 
• Extended joint 0F�� �/+و  �  
• Steel joint   .8.C �/+و 

  
١-  ��7L �/+وDry Joint     ز�
8
�� ا)ر�� �
 و���F.م 4�.�� �8�ن �j�3 ا)ر���ز ��F�8'� و��
�از8'� و�'*


� إ&*
�د               /2 4
2 �
4�F.ة و8��
� إ�8
�د �
�C�F ا)ر��
�ز "!
F�� ا	��R�

�ة "
.ون أي و�t�;� �'�.
C�	ا �'"

3
�ء     �� ا?0.4fcu  �� ILا	���'2 ا	Iي �F� ILx8و8ً� K	ا �
!;% �0h !.ار�ا)�4;�ر أن %�ل ا)ر���ز 8!2 "

 .ا?رآ�ن ��h�0 	/�>�� أو ا	��F'�ا	�����j ��'�� أن 
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
�8
�ن �
j�3 ا)ر��
�ز �
Dry Packed Mortar       �'8��Fو+/� %;!� +/.ة �� ا	����  -٢ ��.
�  و�
��F.م 4

        �
� �
!;% 2

�  ١٠ إ	
�  ٥ا	���
� ا	!�8
� أو ا	�
�اوت �
�e     و���از8'� وأ�F� �'z �ًp8�8'� و�'*� 4 ��8�� 


�Fو8ً�     � I
Lx8 يI

�     0.4fcuو8��� إ��8د ��C�F ا)ر���ز "!F�� ا	��2 4/� إ&*�د ا	���'
2 ا	� I
L?ا �
�  

�'F��	أو ا ��<�/	 �h�0� ا)�4;�ر أن %�ل ا)ر���ز 8!2 ��'�� أن ا?رآ�ن.  

  
  
  
  
  
  
  
  
  
  
  
  

Ineffective Bearing  
�	�0� �'z 3!� ار���ز��  

Gross Bearing width  
�3!� ا)ر���ز ا	�/'��  

Net Bearing width 
�'����3!� ا)ر���ز ا	�  

Ineffective Bearing  
�	�0� �'z 3!� ار���ز��  

  �tخ �� ا	�آ�
 2!�	 ��7L �/+و
kKp	1�ى ا 

10 mm 

Dry packed mortar 
 %;!� +/.ة �� ا	����

/.ة  %;!� +و+/�
�!2 �� ا	����	 

kKp	1�ى ا 
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  ٢٥ 

  

�F�8'� أو ��
�از8'�        و�Bedded Joint �Fو+/� و��دة �8�% -٣� �
'z ز�
�.م 4�.�� �8�ن �j�3 ا)ر��

                       �
*'/4 �

� ا	�
�F��8 و3�8;'z ]3

�2 ا?�t I
L@8 ىI
��8 4�2 %;!� 	.�� �� ا	���
� ا	!�8
� أو ا	�
�اوت ا	

 .�	2�7   آ�� " 0.4fcuو8��� إ��8د ��C�F ا)ر���ز "!F�� ا	��2 4/� إ&*�د ا	���'2 ا	Iي �F� ILx8و8ً� 

  
  
  
  
  
  
  
  
  
  
  
  
  
  

kKp	2 1�ى ا!�  و+/� و��دة �8�% 	
  
  
  
  

�        Elastomeric Jointو+/� ����  -٤Cوث إزا.
C �
�8
�ن ���1 ��.
�  �� ��دة �%�3'� �!
�اة و�
��F.م 4

    j	ا�

C ز�


� ا)ر��
!;% e�


�ن �

�ز و�8

j�3 ا)ر��
� �'

" �

'	�4 �


2�7 ".ر&

�د  ١�٥أو �

� إ�8

� و8��
� 

    2

�Fو�C�F�    �ً8 ا)ر���ز "!F�� ا	��2 4/
� إ&*
�د ا	���'� I
Lx8 يI

� ا)�4;
�ر أن      0.5fcuا	� I
L?ا �
�  

�'F��	أو ا ��<�/	 �h�0�	�8�ن ���ن ا)ر���ز "0'.اً �4 ا?رآ�ن ا . 

  
  
  
  
  
  
  
  
  
  
  
  
  

�!2 1�ى ا	����kKp و+/� 	   
  
  
  

Cover

Elastomeric bearing pad 

10 to 15 mm 

 �� ��دة ���� و��دة ار���ز

10 mm 

  �%;!� 	.�� �� ا	���
Wet mortar 

Leveling Pack 
��!	�8�F�  



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ٢٦ 

٥-  �0F

�� �/


�     Extended Jointو+
!3�� .

�
�ة 4

�ص آ;'
/L ���F


�ب �

�ن �3/
�8 ��.

�
��F.م 4
  و�


� أ     ��8 B
'C ل��
�                      ا)�� �
!3��  ه
MI ا	�

�ى �
� ا)��
�M ا	0�
�دي و�Lات أ.
Cو �
!3�
MI ا	�*" 2�
ن �8

  ��/F�	ا ������	�" �
I                  .  ا	��1Lx8 يI

� إ&*
�د ا	���'
2 ا	/2 4
و8��� إ��8د �
�C�F ا)ر��
�ز "!
F�� ا	��

  .�2	�7 آ�� "���ز ا	�ILx� ( �1x �� ا)�4;�ر  �� ا?IL �� ا)�4;�ر أن ���%v ا)ر �F�0.4fcuو8ً� 

  
  
  
  
  
  
  
  
  
  
  
  
  
  

kKp	2 1�ى ا!�	 �0F�� �/+و  
  
  
  
٦-  .8.C �/+وSteel Joint     د�

B أن إ&*'C ، ة�'K
+ �
C���	3[ ا)ر���ز ا� �C�F� ن��� ��.�  و���F.م 4


�Fو8ً�    � I
Lx8 2

0.8fcu  .           2ا	���'
Lم دا�
�Ci" �
;E� ن�

� ا	�.8
. ا	
Iي �8
  أن �8

�ح �	 �
و8
��F.م �'*


�jC ا	�.8
.       و8��� أن   . ا	������	 �'

�ة "t�;� ز�

�ص       . 8
�� ا)ر��/L ���F

� أن �8
�ن �3/
�ب �	�C �
و�

          .

�jC ا	�.8	 �'
" j%�

�اR[ ا	�.8
. أو ا	�.8
. ا	�3t �� ��>C �hو ��'� �آ�
�  .  	�lوف ا	��>'I �� ا	��1

"2�7	�.  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

�1x� ار���ز ���F� �1x� ار���ز ���F� 

��/F� �����L 

� �'�E�'; 

 	�ح �� ا	�.8.

 ار���ز �;� �'" �t	�jC ا	�.8.

 ]Rا�t �� ��>C
ا	�.8. أو ا	�.8. 

j%�3�	ا  

 �';E� �'�
Anchor bar 

 	�ح �� ا	�.8.

�;� �'z .8.ار���ز�	ا jC�	 �'" �t 
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  ٢٧ 

N� 3��*����Z�V'N� X[" �Z�V'  
Isolated and Non-Isolated Units 

  
  :� ا	������ ��"!� ا	�  �8  أن �>�ق "'� �C	��C �� �')ت ا)ر���ز�
  

                        �

�ة �t�;� 2

2 ا	��!��8 �
�
�ة و"
.ون أي و�
�kR وهt�;� >R�
�� ا	��	� ا?و	� ���ن ا	�C.ة ����<ة 4/
� ا	�آ

               
/4 >
���� j

� ا	
F/� ا	�;/1 �
	�C 2
E� >Rآ��	. آ/'ً� 4/� أ��ن ا�ة �08.C�	وأ��ن ا >Rآ��	ا �	ة إ.C�	ا  �'��.�
� ا	

�8
.ث 	*
� ا�*'
�ر آ
I	e               . ا	��3'�'� �/F	ن 1/;� اi� >Rآ��	ا MIه .Cث ا�*'�ر �� أ.C �/� .     �
�
� ا	
F/� ه;/1 ��F
و�

 �/�<�  ..Isolated unitوC.ة �

  
  
  
  
  
  
  
  
  

�/�<�  وC.ة �
  
  
  
  

            R�
8�%
v و� �
4 >R�

2   	��	� ا	��E'� و�'*� ���!2 ا	!�ى �� ا	�C.ات ا	�����'� ��"!� ا	�  إ	
� ا	�آE� �
'�'" k

 �z�<�	ت ا�%N;	ا �	�CHollowcore slab            `
1 v
8�% �

�ى 4Lأ �

.ة إ	Cو �
� �

2 ا	!
�ى �'*!��� j
  وا	�


.ات   .   ا	���t �� ا	��دة ا	��	�� "'� ا	;N%�ت و"Shear friction�*p0ا)���Cك Cو �
�و�F�� هMI ا	;N%�ت ه

 �/�<�� �'zNon-Isolated units.  

  
  
  
  
  
  

�/�<�� �'z ة.Cو  
  
  
  
  
  
  
  
  
  



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ٢٨ 

3B1��� U����     Connection Types 
  

�              4.ة8�&.  
���4 �� ا	������ �
�"!� ا	����4 �� ا	�C.ات ا	����ل "'� ا	�C.ات ا	��N	 �'F'Rر v%��� 
jه:  

� ا	���ة -١� �!F	ا �%N" ل�� ا�
 *                            �z�<� ت�%N"Hollowcore floor slab  

                      *      2�t ت�%N"π  Double T  floor slab  

  أو ا	��kRا���ل ا	���ة �� ا	0��د -٢
 ا���ل 4��د �� 4��د -٣
� ا?����تأو kR�C ا���ل 4��د  -٤� 

�'F'R�	ت اN+�	أ��اع ا ���8 j�_2�7 ا	وا.  
  

  

  
  

  أ��اع ا	�+Nت ا	���h�� �'F'R �� هIا ا	2�7
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  ٢٩ 

 C?"� :0��9�� %� \�!�� �TB� �	�(� 

  Hollowcore floor slabا	;N%�ت ا	�>��z    - أ

  

  

  

  

         `

�ك ا	!��Cا v
8�% �
4 Vp
0;" 2�

�ت �8'3K�	ا �
  وا	!
`  ��Shear friction ا	��0وف أن هIا ا	��ع �

�ت و"0
Shear wedging    �*pا	��.ي %N;	ا �'
" �
�  �� ا	��1� ��	�� �����L ا   .   ��'�� و&�دI
��ل ه
وا�

   
�
3[ ا)ر��
�ز و�
� ا	
�pوري أن            Edge beamا	��ع �� آ��ة ا	�� .
�4 kK
h �/
�8
�ن 4;
�رة 4
� و+ 
  .��C ) �8.ث �>�� وا�*'�ر �� ���C ا	���ة)  ��٧٥) �!2 �4 (���ن ����F ا)ر���ز آ��'� 

  

  

  

  

  

  

  

  

  

 �  و+/� kKh "'� ا	;N%�ت ا	�>��z وآ��ة ا	�
  


F/'[   و	���  C.وث �Cآ� أو إزا�C �� ا	;N%�ت أ9��ء ا	��>'I ��� ا	�pو     � .
. ري أن ��8 ر"3*� �� ا	��
�ة "�.8
� ا	���ة "�	�'>'� ا_�'�� k"�	8. "�رز �'�� ا.C V'� ت ) �8�ن�%N;	ع �� ا��  :و��lاً ?ن هIا ا	

١- �z�<�	ت ا�%N;	ت �� ا�z>�ا	0/�ي �� "0] ا	<ء ا�	ا �	��8 آ�7 وإزا.  

٢-       2�t �/4 أ�'�خ �h��8 وL      ?*� ا�	ا �� k"ت و���%N;	ة   ">���ت ا�
. �Lى �� ا	�.8. ا	;�رز �� ا	��
�'�'h��	ل ا��t?�" ��آ. 

  .��8 �� ا	�*��8 �2ء ا	>�اغ "'� ا	;N%� و���C ا	���ة "�	���� ا	!��8 أو ا	��اوت -٣

  

  

  

  

  

  

  

  

  

  

  
�'" �/+�/	 jR�*�  ا	2�7 ا	

�z�<�	ت ا�%N;	وا  � آ��ة ا	�

 �  آ��ة ا	�
Edge beam 

 &�اوت أو ���� 1��8

Core 

 �C �'�Lف 

 �F/'[ �� ا	���ة

�'" �/+�/	 j/'�  ا	2�7 ا	�>
 ة ا	��  وا	;N%�ت ا	�>��zآ��

���� 
 �>�� �� ���C ا	���ة

�z�<� �%N"  
Hollowcore slab  �4 2!� (٧٥��  

�

 �  آ��ة ا	�
Edge beam 

 ����F رآ�ب آ��'�
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  ٣٠ 

  
  

�z�<�	ت ا�%N;	ت �� ا�z>�ا	0/�ي �� "0] ا	<ء ا�	ا �	آ�7 وإزا  
  
  

  
  

 2�t �/4 أ�'�خ �hوL ت�%N;	ة  ">���ت ا���	8. ا.C �  و��"'3*� �

  

  

  

  

  

  

  

  

  

  

  
�z�<�	ت ا�%N;	ا �'" �/+�/	 jR�*�  ا	2�7 ا	

  Spine beam.	���3 وآ��ة ا	0�  ا
�z�<�	ت ا�%N;	ا �'" �/+�/	 jR�*�  ا	2�7 ا	

  Gable beam.وآ��ة ا	�.ود ا	��3'� 
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  ٣١ 

  π -  Double T  floor slab  ا	;N%�ت 2�t -ب
  

        
  

  
 2�t ت�%N;	ا �� �!�π   �  وا	���ات ��"!� ا	

  

       2�
t �

�           ��π ا	;N%�ت 4/'3K� �
!;% 2
�4 ��
8  Topping     e�
� ��/F
٧:٥  �
� ا	���
��� ا	�  �
*1�� �
�  .
  �
�                و�!;%  

�ء +�
�ك أ9��� ( �
�C م�
�	 �/
8�%
v و+ �
4 �
�1x� �<�
ذ	e �'/<م ر"k ا	;N%�ت �� ا	��
�ة "

 �'3K�	اToppingj/8 ��آ e	و��8 ذ �  :  �� ا	��1

�3!� ا)ر���ز -١� .�� �031 �� ا	��3ط 4h��8 و.  

٢-  '


�م �
�	 v

8�% �


�م 4

/� ا	/�

2 و+
�4 ��


�ت 8
%N;/	 ]'��


F/'� وا	
� ا	

h�	ا �

� .


. ا	�@آ
�4 �

� �
 .ا	�. �'" .8	�jC ا	�.8. ا	�<رو4'� �� ا	;N%�ت وا	���ة

� ا?�
'�خ                 -٣
� 2Lا.
�� j�	ت وا�%N;	3'� أ4/� اK�	+� "3;!� ا��	ا ]'/F�	8. ا.C ��;t �h��8 و e	0. ذ"
�'3K�	ا �����L  + ��8 �9 ة���	;�رزة �� ا	ا. 

  

  

  

  

  

  

  

  

  
  
  

Reinforcement mesh 
50 to 70 mm 

In-situ Topping 

 �  آ��ة ا	�
Edge beam 

 �'� �.��ن �� ا	���ة
 و+/� 	��م

 �%N"π

 ��8�t �� ا	��3ط

�'" �/+�/	 j/'�  ا	2�7 ا	�>
2�t ت�%N;	وا  � π آ��ة ا	�

 

Topping 

�'" �/+�/	  jR�*�  ا	2�7 ا	
N;	وا  � π %�ت 2�tآ��ة ا	�
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  ٣٢ 

  
  
  
  
  
  
  
  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 2�t ت�%N;	ا �'" �/+�/	 jR�*�  πا	2�7 ا	
  Spine beam.وآ��ة ا	0�  ا	���3 

2�t ت�%N;	ا �'" �/+�/	 jR�*�  π ا	2�7 ا	
  Gable beam.وآ��ة ا	�.ود ا	��3'� 
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  ٣٣ 

C	&�	F : 0��Q �	�(�����/ %�   
Beam-Column Connection 

  
  :ا���ل ا	���ة �� ا	0��د 8��� أن �F!8 إ	� F1�'� رB'C �� �''F'R ا	2�7 ا	�lه�ي

  . Visible Connection   وو+Nت ��ه�ة Hidden Connectionو+Nت ���>'� 


.L�ل ا        " ]�F

<ء �
� ا	��
�ة 8& �

�"�	j ا	;
�رز �
� ا	0�
�د     B'C ��8 �� ا	�+
Nت ا	���>'
� إزا	�	Column 
Insert��h��	ر ا��  . "�	.L�ل �'*� و"�	��	l8 ( j*� ا	��"�	j ا	;�رز �� ا	0��د آ�� "�	

  
  

         

         و+Nت ���>'� "'� ا	0��د وا	���ة                                و+Nت ��ه�ة "'� ا	0��د وا	���ة
  

  


<ات 8.4
.ة           و4/� ا	��z �� أن ا	�+/�      '�� v
ا	���>'� ���ن أآ�E �� ا	���	'� �4 ا	�+/� ا	�lه�ة إ) أ�*� ��!
                 j	ا�
C ���F

� ار�>
�ع ا?دوار �� ���
� �

NًE أ�*� �*�
� أن ار�>
�ع ا	�
<ء ا	�
�ص        �٢٠�'�� e

� آ
2 دور وذ	� 

]h��	2�7 ا	"� ��8!2 آ j	�"��	�".  

  

  

  �� �C	� ا	�+Nت ا	�lه�ةار�>�ع ��3!� ا	!` �� ا	�+Nت ا	���>'� �8�ن أ21 
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  ٣٤ 

8�&. ��4'� �� ا	�<ء ا	;�رز �� ا	0�
�د ا	
Iي �
�ف ����
<     Hidden connections �� ا	�+Nت ا	���>'� 

  :V'/4Column insert ا	���ة 

•  j�.0� ع ا?ول 4;�رة �4 &<ء��
�ء    Steel insertا	�
2 ا	0�
�د أ9Lدا V�  E� ��8;'� &<ء �

1�'� �Lرج ا	0��د+  ا	������ وا	�<ء ا_�L 08�2 آ� j	�" .  

•            ��/F
1�'� �� ا	������ ا	� j	�"4;�رة �4 آ� j��E	ع ا��
V�'/F و+
;Corbel    Vا	� ��
8 

  .أ9��ء +  ا	0��د


�ة        

v ا	��
�4 �

/4 e	I


` وآ

� ا	!
� �


� ا	�3/�"

�0F ا	���'/'

� ا	
/4 .

��08 �'!"�F


�4'� ا	
�
. ا	
Cر أ�

'�Lوا

 V" ح��F�	ة ه�  . ا���	ا v�4 أن NًE� ر����
iن ار�>
�ع ا	�
<ء ا	;
�رز �
� ا	0�
�د       ٣٠ �/� �� k!� �� Corbel 

�  ١٥ : ١٠وآI	e ار�>�ع ا	�<ء ا	��;!j �� ا	���ة �8�ن �� C.ود       
h�	 آ�ف �'z ا ا)ر�>�ع �8�نIوه k!� �� 

     ��'��


� وا	�'>'
� ا	'��	�" ]'/F
8
. ا	�.C)      ًا.

�ة +
K'�ة &

� ا	��� `
1
�ة ا	! �

�ن   ) إ) إذا آ��
�8 V

�ء 4/'�و"


�رز    ا�
��.ام  " j�.

<ء �0& Steel insert   �
�
  ه���
� ا	���
��� ا	�
Corbel    ��/Fأ�
� ا�
��.ام   . ه
� ا	��  


2 ا	
ـ        Lأو دا �*F

2 ا	��
�ة �>Lاء دا�� ]'/F�	8. ا.C �h�	 ة آ;'� وآ�ف���	ا v�4 3/  أن �8�ن�'�Corbel 

]h��	2�7 ا	"� ��آ.  

  

  
  

  

  

  

  

  

  

  

 2�0	 ]/�8 ( �'K+ ة���	ا v�4Corbel  
��/F�	ا ������	ا �� 

 2�0" ]�F8 ة���	ا v�4Corbel  
  ا	�F/�� �� ا	������
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  ٣٥ 

  


��.ام

� ا�
	�C �


�رز و�

.�j ا	;

<ء ا	�0

Steel insert v ا	�
�.أ وا	��8


. ا	
h V

�8��C وري�p


� ا	
� V

�i�  .

                 2�
t .
2 4�31
�ت ا	�.8
E� ض�
K	ا e	ذ �� ��.��F�	!�4�3ت ا	8.0. �� ا	و8�&. اI    ���
� 2'3�F
 أو 31
�ع �

Solid section    غ�
<� 2'3�F

        Hollow section أو 31
�ع �h�	ا �

2 ا	0�
�د �Lدا �
1." V
�';E� ��
8 B
'C  �

��h��	ر ا��  .ا	��'[ أ9��ء 4�2 ا	!>` ا	�.8.ي 	/0��د 1;2 +  ا	������ آ�� "�?��tل وا	

  

  

  
  

  

  

  

  

       

  .  دا2L ا	!>` ا	�.8.ي 	/0��د ��Steel insertV;+ 2;1*'< ا	�<ء ا	�j�.0 ا	;�رز 
  

  

  

  

  

  

  



  ���� ���	
 ��	
�
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  ٣٦ 

             ̀ 
� &<ء �j�.0 دا2L ا	���ة 	<�8دة ا	�0F ا	���'/'� �� ا	!h2 ��8 وE�	�" و .       �
وه
Iا ا	�
<ء 8��
� أن �8
�ن �

2�7	�" ��h��	!�4�3ت ا	ا:  

  

  
  

           

 �h��8 وSteel insert`!	ة �� ا���	<�8دة �!�و�� ا	ة ���	د وا��0	آ2 �� ا ��  .  
  

  


�د 

� ا	0�

�ة 4/

�ز ا	��

�� ار��
8 ��.

�
<أ�8 ا(و4

�ز ا	�

p*��ار��

�ق "0
� �''�.

0�	 ( .


�ة �'��	

2 ا	��
'��� ��

و8

              kK
h د�
�4 2�
t �
 آ�
�  Strutsإ&*�دات �� ا	�<أ�8 ا	�0.�''� و���!2 هMI اG&*�دات إ	� ا	���ة وا	0�
�د 4/

]h��	2�7 ا	�".  

  

  
kKh د��2 4�t �/4 د��0	ا �	ة إ���	دات �� ا�*&Gا��!�ل ا.  

  



  ���� ���	
 ��	
�
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  ٣٧ 

  

     �� j��3	<ء ا�	ا ]'/F�" ء��
�          و�8  ا)�4� �
 ا	���ة وا	Iي �'���< 4/� ا	0��د B'C ��8 إC@" V�%�C<�� أ�!'


�دات               
*&Gا >

� ��آ�'�� �
!3�
� ه
MI ا	�� ���

�8�7 ا	���� �

� ا)ر��
�ز وذ	
e 	�!�و�!3�
�ق �� ]'/F
8
. ا	�.C


                  . ا	�0	'� �� هMI ا	��3!� "0. ا)ر���ز وا	���'2      � j
2     �
� ا	�
<ء ا	��3�
t �
/4 �
�>Cأ �
hو ��
8 �ً
;	�zق و�

    ]
h��	2�7 ا	"� ��آ ������	2 اLدا e����	ل ا�% v'!�� �lCN� �
� أو      . ا	>��ة ��>C?ا MI

j ر"
k هK;�8 �
آ�

    ���

�ء +
  ا	����
�       . 	���*� &'.اً "����ت رأ�'� ��C ) ����ك �� ����*� أ9�>C?ا MI
� ه
hم و.
4 �
	�C �
و�

�� ��h�� x8دي إ	� �!/'
2 ا	
�0F ا	���'/'
�    �� C.8. ا	�i� ]'/Fن ا	������ ��7خ "2�7 آ;'� آ�� "�	��رة ا	�          

  .�� ا	!` 	/���ة

  

             
  .ا)�4��ء "�F/'[ &<ء ا	���ة ا	;�رز ��ق ا	>��ة

  

  

  

  

V�'/F� 4.م �	�C �� ;�رز	ة ا���	&<ء ا �� ������	�8�7 ا�.  
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 ��	
�
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  ٣٨ 

  

  


�	���ة  
" jF

'R�	ا .

8.�/	 �;F

�	�"Tensile Reinforcement  ء�

�
j ا)�4
K;�8 V

�i�    2

Lدا e


�ل ا	����
3"

                     V
�i� �

� ا	>�
�ة ا	��3'!3�� .
�4 �
+�Lو e	I
" ]�F
ا	������ �� أ%
�اف ا	��
�ة وإذا آ
�ن ار�>
�ع ا	��
�ة ) 8

  .8��� 	��م ا?�'�خ �� 	�ح ا)ر���ز ا	�.8.ي ا	��&�د "�3ف ا	���ة آ�� "�	2�7

  

            

� ا	������ "�	/��م �� 	�ح ا)ر���ز� e����	ل ا�% v'!��  
  

  

  


� ".ا8
� ا	>�
�ة                    � �
�� ��
� ���F
�	 e
�    . آ�� 8�;E�� jK'� ا	����ت �� ا	�<ء ا	���ور 	/>��ة وذ	
hو ��
8 �
آ�

� C.وث �tوخ �� ��3!� ا	�آ��  .�'� �31ي 4�. ا	�37 	�

  

            
  

�'%�'�Cةتا���	ا �� j��3	<ء ا�	�8�7 �� ا�	ا ��� .  
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  ٣٩ 

  


.وث          C  
���  

�وخ و�
7!!�ت �
� ا	���
��� أ�
� ا	�
<ء ا	�0
.�j ا	;
�رز           أ�� "�	�F;� 	/0��د �'�tCorbel 

   �

����
v!7 ا	

�ى ا	�
1 2

���	 �


�ت أ�!'
� آ��

h�" e


�ز  ) Fsp(وذ	

�ض ا)ر��
4 �

/4 �

*��'1 .

��0� j

) b(وا	�


� ه
MI ا	!
�ة     } V  :(} Fsp = 0.2 V(و�z	ILx� �ً; هMI ا	!�ة ��Fو �8	��S ا	!
�ة ا	�أ�
'� ا	�
�9xة    �'1 �
 و�


�Fب
C ��


�ت  8

. ا	���
8.C �

3!� �C�F

� Fsp/fy Alink = .  �

31 .

8.C م.��F


�زع ١٢ أو ١٠ أو ٨و8

� و8
� 

  . آ�� "�	Corbel 2�7"�	!�ب �� ا	ـ

  

  

                     

 1Corbel�ة ا)�>Nق ا	����t و�F/'[ ا	0��د أ�>2 ا	�<ء ا	;�رز 

  

4
.م ا�
��.ام      �
	�C �
�Steel insert    

� ا	0�
�د �
'��� ا��       ��/F

� ا	���
��� ا	�� j	�"�
 ��Corbel.ام آ

         ]
h��	2�7 ا	ا �� ��ة آ���	ي �8�ن ��ه�اً أ�>2 اI	وا .         I
Lx� أن  

�ت �8'%�'�Cك ا�
�
iن ه� �
و�
� ه
MI ا	��	

2E� ا)�4;�ر ��:  


hc : 0.4hc  {  B {�8  أن ���ن �
� ا	�
.ى   ) ���F�)ac ذراع ا	0<م  •'C   hc    2
  ه
j ا)ر�>
�ع ا	���
  .��j آ�� "�	2�7	�"��/	j ا	���

•  �'F	ح ا)ر���ز �8  أن ) �!2 �4 �31 ا�	و".ا�8  j	�"��	ا ���C �'" ���F�	ا +j�����	�3ء اK	ا.  

• j	�"��	0/�ي �� ا	<ء ا�	ا �� ]'/F�	8. ا.C �� ��>Cآ���ت أ�!'� أو أ �h��8 و.  

sp
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  ٤٠ 

  

  

  

 �'�'C��  . Concrete Corbelآ�"�	j �� ا	������ ا	�F/�� ��ه� �� ا	
  

  

  

  

 j�����	ا j	�"��	ت ا�'%�'�CاConcrete Corbel 
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�
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  ٤١ 

�Z1��� �'/ ���]�	� 0��9�� H�W �&V&Q  
  

  :"'� ا	0��د وا	���ة ��8 ر"k ا	���ة "�	��"�	j ا	�����j ا	;�رز وذ	Ci" e.ى %�8!�'��� ا	�+/� ا	�lه�ة 

• !C ��8 �9 ة���	د وا��0	ة "'� ا.��� ���� �� �� أ�8�t را"�3 �� ا	��1h�" اوتإ����	�" �*�.  

����	� �� ���ة �L+� "�	���ة •" V3"د و��8 ر��0	;�رز �� ا	ا j	�"��	2 اLدا ��F� �'� �h�" أو.  

  

  
           ��F� �'� د "����.ام��0	ة "����	اوتو+2 ا��	د "����.ام ا��0	ة "����	و+2 ا                        

  
�&. أ��اع 8.4.ة �� %�8!� ا	�"k �� هMI ا	�+Nت و1. �
;Steel insert'�    vأ�� �� �C	� ا	�+/� ا	���>'�  

�'Nت %�8!� أ�Lى �� %�ق ا	�E;'� "'� ا	���ة وا	0��د. �tح و�>�'2 أC. هMI ا	�+Nت<� j/8 ��'و�:  

  .ا	�<ء ا	�j�.0 ا	��;�ب �� ا	0��د 4;�رة �4 +�.وق �j�.0 �>��ح و	t V>� %��'� �� أ�>2 -١

�.وق �>��ح �� ا	��C'�'� ا	�<ء ا	�j�.0 ا	��;�ب �� ا	� -٢���ة 4;�رة �4 +�.وق �j�.0 أv'h وا	
j/L.ا	�3ف ا	4/��8 �� ا ���� V	و. 

�.وق ا	�j�.0 ا	��;�ب "�	���ة -٣�� رأ�j دا2L ا	h�8 ا?%�اف .Cأ �� �<t V" j�.0� ح�	. 

�.وق ا	��;�ب �� ا	0��د  -٤�وv'70� ��8 ��8 ا	7>� ا	��&�دة "�	/�ح ا	�j�.0 �� ا	7>� ا	��&�دة "�	
� ا	���ةh�� k;h �� ����/	 �'ص آ���/L ���F�" ]�F� �/+�	ا MIأن ه B'C ة���	ا �hو. 

�.وق -٥��.وق دا2L ا	���ة "�	��اوت �� ا	>��� ا	�8�/0 "�	�  .��8 "0. ذ	C e!� ا	
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�
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  ٤٢ 

  
  

  
  

  
  �>�+'2 ا	�+/� ا	���>'� "'� ا	0��د وا	���ة

  

jرأ� j�.0� ح�	  
  	t V>� �� أ�>2

 2Lدا j�.0�	وق ا.��ا	
  	t V>� �� أ�>2ا	0��د 

�.وق �/	 �8�/4 ����
 ا	�j�.0 دا2L ا	���ة

 ���F� و&�د ��.و0� �'1ً� ���v'70 ا	
k;p	ا �� ����	�" ]�F� ص�/L 



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ٤٣ 

  

� آ�
�ة &��;  
�3!� ا���ل 4��د �� ]h�8 j3'3�� ر��  �
'Edge beam      j3
�  ا	��
� آ�
�ة ا	0
� �ًp
  وأ8

Spine beam �'<��� �/+و �� e	وذ  Hidden connection     �'�'C�
�
�رز �
� ا	" j�.
  v8�% �4 &<ء �0

Steel insert.  

  

  
  

   &��;'�آ��ة"'� ا	0��د وو+/� ���>'�  �>�+'2
  

  

  

  

  

  
  

   و��3آ��ة"'� ا	0��د وو+/� ���>'�  '�2>�+
  

  

  

 آ��ة &��;'�

  و��3آ��ة
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  ٤٤ 

 C	G�	F  :  0��/L� 3B1"Column Splices  
Column-Column Connection 

 
 
 

 
 

 �  .+�رة ��1� �4م و�V" �*l ا?4�.ة و"�j1 ا	0��+� اR�7�G'� �� ا	������ ��"!� ا	
 
 

   
�i� @7�8
�� و+
/*�         �� ا?C�ال ا	�� ) 8��� ��>'I 4��د واC. "���2 ار�>�ع ا	� �

2 ا	0�
�د �
� أ&
<اء 9�4 ��
8 V


.ود        C �
�8
�ن �  �

� و�8
�اوح وز�*
�    ١٥ إ	
�  ١٠";p0*� �� ا	��1� و�z	i� �ً;ن ار�>�ع ا?4�
.ة �
�"!� ا	�� 

�8
  ��ا4
�ة ا_�
�            ٤ إ	� ٢"'�   NًE
�� �
8��0" �
8
�� و+
2 ا?4�
.ة "* �
� ا	�
hا��	وري ��.8. ا�p	و�� ا �% 

� ا?4�.ة h8. ��ا.�� .�4 :-  


�ء         .١�2 4
<م ا��
2 4
<م        ( أن ��8 و+2 ا?4�.ة �� ا	���%v ا	�� "*
� أ1

iن أ1� �

� ا	�;
��j ا	*'�/'� �ً
;	�z
�� ا	.ور��� �!3� ).ا����ء �8�ن �� �


'�   C١�٢٥�ا	�  (أن �8�ن ���ن ا	�+Nت �� ��F�ى ����  	/0�2 وا	0��ل           .٢hب ا?ر�F
�� �
� ���  .(
 .آ�� "�	2�7

٣.      � �� �F'	 تN+�	أن ���ن ا       ��

� و) 8��F�ب وا��C .C ) ��8�ن 4�.�� ��F�ى �0h أ�!� �
� ا	�;
�� ا?4�.ة �� �>S ا	��F�ب آ�� "�	2�7� �� �Eو+2 أآ. 

 . �Lر&'� آ�� "�	2�7تإ) ��8 ��. ا	0��د ".���4 أن ��!v ا	�+Nت ا�<ان 	/0��د و .٤
  



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ٤٥ 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  
  
  
  
  

.Cوا j!ى أ���F� �� ت ) �8�نN+�	ا �h�� 

 و+/�

 و+/�

 و+/�

 و+/�

 4��د

�'hأر 

�'hأر 

�'hأر 

١�٢٥�ً;8�!� ���  

٣�٠�ً;8�!� ���  

e	أ��� ذ ��ء آ/�� .���ن ا	�+Nت �� ا	��3!� ا	�j "*� أ21 4<وم ا��



  ���� ���	
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�
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  ٤٦ 

  

  
  

���1�. ا	0��د  x� �'&ر�L ���4ت."  
  
  
 

 �	G� :-  
�� ��8�ن �� �;�0 %�ا"v ��� ه� ا��1اeC ?��آ� و+Nت ا?4�.ة؟;�  

  
�� ا?4�.    .١�
. ار�>
�ع   ة��8 4�2 و+Nت 	�
�   ٣�٥ �!�8;ً� و	��� ا?4�.ة ا	��ر&'� 4L_ا ��
� دور وا	


�ع 

. ار�>
�4 �

'/L.ا	ة ا.


'�� ا?4�

�F�٢�٥و	
� �


�Nف �
L(ا v

'!��	 e


� )  دور وذ	
�C تN

ى ا	�+

�اً        l� ة.

'� أوزان ا?4�" �;F� x���� v!��8 ��C e	I0'� وآ� j!ب أ��F�� .�4 �0h ى��F� ��8�ن

 .?ن ا?4�.ة ا	.اL/'� �8�ن 4�31*� أآ;� �� ا?4�.ة ا	��ر&'�


� ا?4�
.ة                 .٢� �

2 ا	�+
Nت ا?و	�4 �
��8 ���
E	ا �!F
4�.�� ��8 ا)��*
�ء �
� ��آ'
  ا	
F!� ا?ول وا	
�2 إ	� ار�>�ع ا	.ا�	 �'/Lدور٤�٥ . 

٣.   �

�2 إ	

�	 �


.ة ا	��ر&'

� ا?4�

Nت �

2 ا	�+
�4 �

��8 B

	�E	ا �!F


  ا	

� ��آ'

�ء �

�� ا)��*
8 ��.

�4
 .�3[ ا	�;�� أى إ	� ار�>�ع �;�0 أدوار

٤.               �
8�*� �
�2 إ	
�	 �
'/L.ا	ة ا.

� ا?4�� �
'��E	ت اN

2 ا	�+�4 �
��8 e	و"0. ذ ���8 ��آ'  ا	F!� ا	�ا"
�� .ا	�;

��      � �

�ل �
� ا?دوار ا	0/'�C?ا `!� ��'�� �'K�� د��0	ا �
j  أC'�ن آE'�ة �8�ن �!3<     �
h�� ن�
�8 �
 ه
MI ا	��	

                              MI
��'� ه

� ا	
�pوري �� �

'�ت و	�hب ا?ر�F
�� .
�4 �
�� ا	
.ور وإ��
��� �
� S'
ا	�+Nت �� ا	0�
�د 	

  .ا	�+Nت 	����2 ا	0<وم
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�� �� �;�0 %�ا"vأ��آ� و+Nت ا?4�.ة �� �;  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 و+/�

 و+/�

 7th Floor 

 و+/�

1st  Floor 

 و+/� و+/�

 �و+/

2nd  Floor 

3rd   

4th  

5th   

6th  

Roof 

� ا	�+Nت h�د���0	�31ع ا �'K�8 ��.�4. 

� ا	�+/�h�� 

 4��د

 أرh'�ت
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  ٤٨ 

0��/L� 3B1" U����  
  

   8Column splice�&. ��4'� رF'R''� �� و+Nت ا?4�.ة 

١.  �'��F�	�" "�ط��	ا j�.0�	/�ح ا	و+/� اBolted plate splice 

  Grouted sleeve spliceو+/� ا	�/;� ا	��!���  .٢
  

  

 

X�	!N	� ^���N� _�Z�� �Z1" ?"�  
Bolted Plate Splice  

�Z1��� \1"  

�� "�رزة و�E;�� &'.اً "�	������ •�F� أر"�0 أ�'�خ V" .&�8 �/<F	د ا��0	ا. 


.اً          •'& V
� 	�ح �� ا	�.V" .8 أر"� ����ت ����;� و��Ci" V�';E� ��8م أ�>2 ا	0�
�د ا	0/
�ي ور"3'��� ��8
jF'R�	.8. ا�	ا � ."����ت �8�1 �/���� �


;k ا?  •
h ��

8 �


� ا	��1

�ح    �
/	 �


�ت ا?ر"0

� ا	>��
� 2L.

�	 �/<F


<ء ا	

� ا	�

�رزة �
�� ا	;�F


'�خ ا	�
�
 . �� "'� &<jR ا	0��د٢٠ا	�C ���F� �� j�.0�ا	� 

 .��8 ر"k ا?�'�خ &'.اً "�	��ا�'2 وا	�رد ا	�0.�'� •


2ء ا	>�
�ة        •� e
٢٠(��8 "0
. ذ	 �
� (          �

S �!�و�<� �
*	 �

j ا	0�
�د "
�	��اوت أو ا	���
��� ا	�R>& �'
"
 �����Lد��0	ا. 

                   �
� V
�';E� 2p
<8 V
� إ) أ�
و4/� ا	��z �� أن هIا ا	��ع �� ا	�+Nت E� v!�8;'� ��م و��8� 	/0��د �� ا	��1
��1x� رج ".���4ت ���.ة��	ا.  

  

  

  

  

  

  

  

  

  

  

  

  

j/<F	د ا��0	رزة "��" ���F� أر"�0 أ�'�خ  

  

���F� أر"�0 أ�'�خ  
jF'R�	.8. ا�	ا �� �/Lا.�� 

�';E� ��>Cآ���ت أو أ 
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  ٤٩ 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  .E� ��8;'� ا	0��د�8 &'.اً "����.ام ا	��ا�'2.                           0��د ا	0/�ي	�ح E8 .8.C;� &'.اً "�	       

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

�. ا	0��د ا	0/�ي ".���4ت ���1x.                           ��8 �2ء ا	����F "'� ا	0��د�8 "�	��اوت      �.  

jF'R�	.8. ا�	ا 

 !E� .8.C ح�	 

 ا	0��د ا	0/�ي

j/<F	د ا��0	ا 

 j	ا�C٢٠��  
 +���	� ووردة 

 +  ا	��اوت
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�
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  ٥٠ 

�����`� ��.Z5� �Z1" 	&�	F  
Grouted Sleeve Splice  

  

  اه��
�م                    /3�8 V

� ا?و	
� إ) أ�!8�3	�" �

MI أ"
kF وأ�
*2 "�	�!�ر�'<�
` و�Lأر V
هIا ا	��ع �� ا	�+
Nت ����

�  .ود�1 أآ�E �� ا	��>'I �� ا	��1
  

�Z1��� \1"  

� أ��"'  ��0&� �� أ�>2 ا	0��د ا	0/�ي آ�� "�	2�7 •h��8 و. 

•    ���F

� v

'!�� �

� �/<F


�	0��د ا	

�رزة "
��ل "


'�خ ا)�
� أ�

hو ��


�اء 8
�  ���

� ا	���

� e

ا	����
 .	/�<ء ا	�.��ن أو ا	�<ء ا	��ر&j ا	;�رز


�ا	�             •C ع�
� 	!�� �K+ �8�F'�ة "�ر�>h��8 و �
;k         ��٢ ا	��1h ��

� ا	0�
�د ا	
j/<F و8�1 �

� أ4/�
� ا?�'�خ دا2L ا?��"'  ا	��0&�hو. 

•           ���� kKh �'9@� ��� �!�	ا ���� �� jF8;�آGاوت أو ا��	ا �!C e	��8 "0. ذ     �
� .
8
�� ا	�@آ �
�C
�8�F�	ل &/;� ا�Cد�8 و��0	/!'� "'� ا�	>��ة ا	ا e	I>���ت وآ	2ء آ��� ا�. 

 .��8 �� ا	�*�C �8�F� �8�اف ا	��3!� "'� ا	0��د�8 "�	��اوت ا	��ف •

 
  

  

  

      

  .�>�+'2 و+/� ا	�/;� ا	��!���  
  

e����	ا ���F� 

j/<F	د ا��0	ا 

S<� ���� ا	

 ���� �h ا	��اوت

���� ا	>�R] 	/��اوت

���� �h ا	��اوت

 ا	0��د ا	0/�ي
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�
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  ٥١ 

   

  

  

  

  

     �

�C �

�1x� ���4ت.

" M.�

� �

� .


Nت ) "

� ا	�+

�ع �
�
Iا ا	

F    وه

� و���

�اد ا	�!

�اوت أو �
�/  ا	�

�8 


�	0��د       . �!�و��*�" �
وآ��'�� 	I	V�i� e �� ا	����2 ��	. 1�ة أ�!'� 4�. هMI ا	�+/� ��'�� أي �'2 أو �Cآ� أ�!'

�� ا	
.ور                  
��
F�ب ��� �
� S'

�ع �
� ا	�+
Nت 8>
2p أن �8
�ن 	�� ه
Iا ا	
h�� نi
ا	0/�ي و	*MI ا?�
;�ب �

B'C ت�'hب ا?ر�F�  . �0�2 ا?رh'�ت آ.���4ت ���.ة 	/�+Nتوإ��� �� �

  

  

  

  

  

  

  

  

  

  

  

�F�ب ا	.ور� �� ���'C!��� ���ن أ��	/;� ا�	و+/� ا  

  

e����	ا ���F�

٢ : ١��  

�8�F� ��!	

 ا	2�7 ا	�*�jR 	�+/� ا	�/;� ا	��!��� "'� 4��د�8
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 C	]��W  :3	
	
L� 67 3B1���  
Foundation Connections 

  
 


�ن �
��4 ��آ'
  ه
MI ا?4�
.ة                  �� I
��'C 2

iن أه
� أو	�8
�ت ا	0�� �
�2 ا?4�.ة ��"!� ا	�  إ	� ا	��1� ��.�4


.ود          ��ق ا? C �
�8
�ن � .
Cا�	د ا��0	اً ?ن ار�>�ع ا�l� e	3/�ب وذ�	1. آ�ف �� ا?��ن ا �'��� � ����١٢ت �


�"!�ً     ���٤ آ�� أن وز�V �8�ن �� C.ود       � e

� آ�
� ذآ��
� ذ	%  .        �
4
�ن �
� و+
Nت ا?4�
.ة ��� .
&�8 �ً
و4���

  :ا?����ت

  Pocket Connectionو+/� &'     •

 Steel Base Plateو+/� ا	/�ح ا	�.8.   •

                   
 Steel base plate                            و+/� ا	/�ح ا	�.8.ي  Pocket connectionو+/� &'          

  

  

C?"� :5� �Z1" �&�  
Pocket Connection 

�Z1��� \1"  


2�7   �� ا	!�4.ة   ) &' (��7'2 ���ة   ��8   •	�" �
4
�ض ا	0�
�د             4�
v ا	�'
    .آ� ��

.ود �
�ة و�C �
�  
 .وا	��ا�  ��'2 "<او�8 �!.اره� L�S در&�ت

•  e�� j�.0� ح�	 �h�8اوت٣��	ة �� ا�'K+ �!;% ا?�!'� ��ق k;p	 �� . 

• v�1 ور�." j�.0�	/�ح ا	د ��ق ا��0	��8 إ�<ال ا. 

�. &�ا�  ا	0��د "��ا"'� ز�7L v;'� �� أ4/� ا	>��ة •F�. 

• ���" e	>��ة "0. ذ	ا ��٤٠٠(��� 1��8 �m��٢/ آ.( 

•   ��.�4  ��8                      �8�F
� �
� ���

�F  ا	�
�ا"'� ا	�
7;'� و8
�� إآ�
�ل +
  ا	���� ���

2ء ا	>�
�ة "�	����
 .ا	3F[ &'.اً



  ���� ���	
 ��	
�
�                                                                                                                             �   . � /�	��� ����  

   

  ٥٣ 

         

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  .�>�+'2 و+/� ا	�'  "'� ا	0��د وا?����ت

  

  

0�/	��� K� ���]�� O� 0���� �	�,�� �&V&Q  
  :���ر�8 �� ا	0��د إ	� ا?����ت ��8v8�% �4 ا��!�ل ا	!�ة ا	

  End Bearingا)ر���ز   -١

٢-   j�3F	ك ا���C(اSkin Friction  

� N9ث آ���ت أ�!'
�  . &'.اً ��C ) �8.ث "*� �7!!�ت و �tوخ) ا	�' (و��'�� 	I	F�  �8 e/'[ ا	>��ة      hو ��'�

� ر"3*� &'.اً "���� رأ�'� �>��١٢�C أو �31١٠ � �� .  

  

 e�� j�.0� ح�	٣��   

 e�� اوت��	٥٠%;!� �� ا�� 

h 

1.5 h 

h 

30 cm at least 

5 cm 

5o slope 

�1x�  7L ر�"�L  

�8�1 �����L  
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  ��!�ل 1�ة ا	0��د v8�% �4 ا)ر���ز                         ا��!�ل 1�ة ا	0��د v8�% �4 ا)���Cك ا	j�3Fا

  

  

  

  

  

  

  

  

  

  �F/'[ ا	>��ة "NEث آ���ت أ�!'�

  

            e
8�%
v &�ا�
  ا	>�
�ة و�
� أ&
2 ذ	 �
��!2 إ	
� ا?���
�ت 4� �*�i� د��0	ء 4/� ا��و�� �C	� و&�د 4<وم ا��


v ا

�ء "0�
�
  ا)�4
�8    �

!;% e�


iن �
� e	I


�د ، وآ

�ض ا	0�
4 ��


�ة و�
� �

4 2


  أن ) 8!

Iي "�

�ة ا	
�<	

                    �
4 2
1
�ع ا	>�
�ة �8
  أن ) 8! �

� ا	0�
�د �*'/4 >
���8 j

� ٣٠ا	������ ا	��  .      �

�ع ��
. أن ه
Iا ا	�� e	I
	


�  و8��� �/�'` ��'<ات و4'�ب هIا ا	��ع �� ا	�+
Nت �'  .  �� ٨٠ا	�+Nت 3�8/  4�1.ة ) 8!2 4�!*� �4        �

j/8:  

3�a&�N�:     

  

-�&]��:  

  

  .) 3�8/  4�2 أي ��*'<ات إ��h'� ��"!� �� ا	0��د -١

 .�� ا	��1�) ا	�' (�*�	� ��>'I ا	>��ة  -٢

٣- �'	�4 �'��h'� إ	3�8/  ��� (. 
 

  .0��د 4!  ��آ';v!�8 (V ا�<ان و9;�ت ��ري 	/ -١

٢- �ً';F� �';ا?����ت �8�ن آ v�4. 
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  ٥٥ 

  
C	&�	F : �Z1" �;�M� _��  

Steel Base Plate 
  

�Z1��� \1"  

•       e�� .8.C ح�	٣ : ��8٢�٥ ��*'<          j	ا�
C �

� وذ	
e   ٤ ��  "V أر"� ����ت �� ا?رآ�ن 31
� ا	>��� 
 .	�"k ا	/�ح ا	�.8.ي "�	!�4.ة آ�� "�	2�7


.د  •
4 V


�م "

�ن �/�

.ي �8

�ح ا	�.8

٦ أو ٤ا	/

�ل  أ�
% v

!�8 �*	�


B أن %

�د "�'
� ا	0�


�ط �
'�خ ر"
� ا	������ آ�� "�	2�7� e����	ا. 


��� ا	0�
�د           •��L  
E� ��8;'� ا	/�ح ا	�.8.ي "��Ciم "�	!�	  ا	��ص "�	0��د �� أ�>2 ا	0��د ��8 �9 +
 . و"V ا	/�ح ا	�.8.ي

4
.د         • �
1� و"*��	�
" �'��

< ا	!�4
.ة ا	���'*�� ��
8٨ : ٤   �
٢٤ �
F��ر 31  

�ق  �١٥وز  �
�  و"
� �
� 
� ا	���
���     . وهMI ا	�E� �'��F;�� �� ا	!�4.ة 1;2 +  ا	������       . ا	!�4.ة� �'��F�	ا e���� <�8دة	و

�*��8 ا	�F��ر آ�� "�	٨2�7×٨٠×E� ��8٨٠;'� 	�ح C.8.ي �!�س " �� . 

•                   
8
�� إ�
<ال ا	0�
�د 4/' �

� ا	�
�اوت 9� �
!;% V/<
k;h ��8 V ا?�!'� ��ق ا	!�4.ة "0�2 	
�ح +
K'� أ�
�	���� .ور"V3 "�	!�4.ة "��Ciم وذ	e "����.ام ا	�ردة وا	

 .�� ا	�*��8 ��8 ا���.ام ا	��اوت 	�2ء ا	>�ا�zت أو أي ���ات ��&�دة •

�8���4 �/4 �'F'Rر �<�  :إن �!�و�� هIا ا	��ع �� ا	�+Nت �08�. "

4�. ا	�!�%� ا	� -١ V" ء��  .�&� آ�� "�	�2�7�e ا	/�ح ا	�.8.ي B'C �8  ا	��!v �� أ��ن ا	!` وا)��

٢-      �
*�� j
ا	�0F ا	���'/'� 	���F'� ا	�E;'� ��'�� 1�ى ا	7. ا	����� �4 ا	0<وم ا	��9xة 4/� ا	!�4
.ة وا	�
�'��F�	3/�ب �� ا�	0.د ا	ب ا�FC ���8.  

  

  

 

         
  

� ا?4�.ةا	/�ح ا	�.8.ي.                                                      2�t 	�ح ا	!�4.ة ا	�.8.ي� �;E� .  
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  ��h�8 k'3[ �>�+'2 ا	/�ح ا	�.8.ي

  

  

  

  

  

  

  

  

  

  
  2�t ا	/�ح ا	�.8.ي "0. +  ا	0��د

  

  

  

  

  

  

  

  

  

  

  

  

  ا	!�4.ة ا	�����'� ��*<ة )��!;�ل ا	0��د ذو ا	/�ح ا	�.8.ي

٣٠ : ٢٥��  

  ������٤٠ت �31 

٥٠��  

٥٠��  

 	�ح �� ا	�.�4 .8	j ا	�!�و��

 C.8. ا	�"�ط ا	�/��م "�	!�4.ة
jF'R�	د ا��0	8. ا.C 

������	�" �;E� .8.�	ح ا�	 

  4�v ا	!�4.ة ا	�����'�
 )أ21 آE'�اً �� و+/� ا	�' (

  	�ح �E;'� �!�س
٨×٨٠×٨٠��  

١٥٠��   

  �F��ر �E;'� ا	/�ح ا	�.8.ي
 �31٢٤��  
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  ا	2�7 ا	�*�jR 	�+/� ا	/�ح ا	�.8.ي "'� ا	!�4.ة وا	0��د
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

               �FCب 4.د ا	���F'� ��'�� ا	0<وم                                ا	�!3� ا	��ج �� ا	/�ح ا	�.8.ي
  

  

�	���+ 
 وردة

 	�ح ا	�.8. ا	�E;� "�	0��د

 ا	0��د

 &�اوت

 ا	!�4.ة ا	�����'�

١٠٠��  

 �� v!��	�8  ا
  ا	!` وا)����ء
�4�. هIا ا	�!3 

T 

  8��� ���FC .0"T .8.ب ا	!�ة 
 4.د ا	���F'� ا	�3/�"�


