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  �����ا�

  

 :ا������ �-�

 

%	ري وذ�" ا�!  ������ و���ر أ�	������� ������  ا���	نا��	ر�� آ	ن  ��� ���

وه�ا ا����ر ��ك , وا��ا12 ا�0/وا�+.	ن ا�+�	�� �-��, ا��ي ���� ��  ا�+*وى )'��	د

. وا��=�ر ا�+��	��1 ا>ز��91-� �� وا�+�+	ر�1  ا���	:�91-� ا���ا82 ا�7 وا6!	 

ذات ��اFG	ت  D	ن� إ��)!	1B �	�1  ا���	نA�B )	���-�@ وا�+�اآ? ا���-�+�1  �واه�+	�

  .�� L	1G �/ �	1�2 اIJ��Kام وا�+�	12�و��	

  

 1B	!د ا�	1 وازد������-Fن ا�I+ا�  IM��ا��	��	ت وا�.-�	ت  إ��و�AN 8 ا����ر ا��ي 

 وإ��	ء إ��	د)+!	و�1  وا>1�D�Bا���-�+�1 وا�+Iارس واه�+	م )�P ا�+��O	ت ا�+!-�1 

����� , وا�+�+	ر�1 ���	:�1ا�D	ن ��-�+�1 و�U اI2ث ا�+�	��� وا���ق  �-9 A+�� 	+�

�ا��ا12 وا�+�	خ ا�+�	�� �-��-�@  و�.��  1B	2 1�8 �-!1 و�6ور����-Fا� ���ء ا�	�(K

I2ا��ا.  

  

 1G	Lا���ا82 و W�+B /� 1�+�-ت ا���	��O+ا�  �M( م	ه�+Kا /� I( K ن	آ �Dا ا���Mو�

� �/ , وا���	:�1ا�+�+	ر�1 D�-�� آ2 1�D-��  ��D	B	ت ا�+��+�X�Wا �-Iور ا��8 �IL.  

  

��	  أول �/ ��!+-�ن ا�+�Oو��1 وا���ء ا�+��I�M/ ه@  إنو�/ ا��I�� )	��آ� 

ار�W  إ��ا��ي وAG �8 9=��	 ه�ا  وا���	:8ا�+��+�	ت �8 ا����ر ا��+�ا�8 

�=+�@  ,وا�+���1ا�+����	ت وا�IرB	ت �/ ا��-@  8� @M+-9 امIJا�� U��Z /9 "وذ�

8�	D+ا� 	M�-9 �7ةO+1 ا�\�ى ا��	آ A+!��.�ن [	درة 9-�  ^�!( , I] ن�.� أ��_و)��" 

  .��!\�\M	 ا���	نوا���	ه�1 ا��8 ����  وا>�	نا��ا12 

  

و)	�+�Oو��� ا�+-\� 9-� آ	ه-�	 [+�	 )	��L	ر ه�ا ا�+��وع ا�+�+	ري �.-�1 ��-�+�1 وذ�" 

� ا���	:8ا��=+�@  إ�Bاء)IMف �,	] 	� "��( /�-+.�/��I�M+ا� 	�:bز� �  .م )

  



 �

1 -2 

� ا������: 

 

��+�W ا���	�G  ا���	:8���-� ��.-1 ا�D!^ �8 ه�ا ا�+��وع �8 ا��!-�A وا��=+�@ 

   ".�-��Fنآ-�1 دار ا�.-+��D+-� " 1 ا��8 ��ف ���ي 9-�� ا�Iرا�1 وه�  ا�+.��1

  

 @�+=�-� A2ة ��اI�( وع��:�28^ ��+� ا�+	�ا�\�ى  ا�� A�-!� Ad�2<لوا	ا��ا[�1  +

 �=�9 A:98-� آ	�إ�  I�I!�  .�M	 ا�bز�1آ+�1 ا���-�e  ���	دوذ�"  إ)�	ده	و�/ 7@ 

  

  


�� ���� ا����وع 3- 1�: 

  

و�/ ا�+��وف �8 ا�+D	�8 ا���-�+�1 و�Bد I9ة ا��IJا�	ت �Ad ا�+�D�Jات وا�=�Fف 

 Af	�+1�6 وا�	ت ا���	9	وا�\  ��.	������	ت وا�ا���-�+�1 وا�+.�D	ت وا�+�	رح  وا�+.	

ه�  ا�+D	�8  إنو�2^ , آ-M	 ���D� 8 واI2 و��+A آ�I2ة واI2ة وا��I2ات ا�=!�1

  .Iا:+1 وا�!+A ا�D��ي ا��	�8�+�	ز )��Bد ا�!�آ1 ا�

  

 A.�( 1+:اIد ا�!�آ1 ا��B�� ا�Xل  أ�\8و�	\��b� 1�.++ا��ا12 ا� A:	و� ����� @�ورا�8 

�i�=J ا�+�	2	ت  أ�%	و�@ , ��W و�-hا�+��D ا�+( 1F-�J�A. � أB?اءوا��!�ك )�/ 

ا�.	���/ �8 ا�+�X� ��Dا  وا���M�1 ا�6	ءةآ+	 ��ا�9 ����� , ا�+�	�1D ��2 ا���K+	ل

  .ا>)���1/  ا>��اع��1 �8 ه�  �� أو[	تآ��D  �/ ا�D�� �8  أI9اد���Bد 

  

 �	دإ�)!�^  ا���	:8ا�!�ص ا��I�I 9-� ا��=+�@  ا>)��1وآ+	 ��اAd� 8� �9 ه�  

��	ه�/ و�2ا:k  ا�+�Iى1ا�!-�ل ا�+�	�1D �/ �2^ ا����ر Kات ا��=� ذات اI\وا��

 �G	ذ�" �/ ا��� ��f وا�� i\:�1ا�	�ا��.  

  

  

  

  



 �

  :ا���ف �� ا����وع 4- 1

  

 @�\�  :[�+�/ وه8 إ��ا�+��وع  أهIاف

 : ا�!A ا�+�+	ري -1

	2	ت )�.A �8 ا�+�	ر�W ا�J	( 1G	�D+	�8 ا���-�+�1 �.�ن ا���آ�? 9-� �\��@ ا�+�

�/ �2^ ��	2	ت ا�=�Fف ا���-�+�1 وا�+�D�Jات وا�+�	Af وا�+�	رح ا��8  ��	��

و��	��1 ا�!�آ1 داAL  ��اM�� �9	 وL 1��6	1G �/ �	1�2 ا��=+�@ ا�+�+	ري 

� )�.A-\� A 9+-�1 اKزد2	م داAL ا�++�ات و9-� Bر	Lو ��D+و�8  ا>دراجا�

 1�-LاI1 وا��Bر	Jت ا�	2	ا��	ت ��ا9 وأ�%	MBري �8 ا��ا	ا��=+�@ ا�+�+ �

 W� ��D+ا� W6وو ��bZKوا ��D+ا� ��B����+	  ا�+��Bدة ا>)��1وا��.A ا��	م �8 

��2� �/ �	1�2 ا��.A وا��=+�@ ,	M�  .وآA ه�ا �Iل 9-� ���ر ا�+I��1 و2%	ر

  

2-  A!:8ا�	�ا��: 

ا�+��J	ت  إI9اد�-+��D ا���-�+8 �2^ ���@  ا���	:8ا��!-�A وا��=+�@   - أ

 /� A.� ��:	��Kر ( ا��Bب	و  وأ9= I+9ت أ	�	... وأ��ه?ا ) ا�	B ن�.��

�  ا���	:��F��-�8 9-� ارض ا��ا[U��� K ^�!( W ا��=+�@ B	2 ر�1أي	+��. 

� وا�+�+	ر��J-� 1وج )+.�� ��D	�A �/ �	1�2    - ب�:	��Kرة اI\ا� ��J�� إ��	:�1

 .�8 �-+��وعو��+	ر�1 و)�.!� A	�u 9-� ا���=� ا��+	

  

  

  

  

  

  

  



 �

��ات ا����وع  5- 1�: 

  

��[W , [�	9	ت, واMB	ت ,��	[k ( درا�1 ا�+��J	ت ا�+�+	ر���D+-� 1 ا���-�+8 �/  -1

 .ور)k ه�  ا�+��J	ت �M%�( W	 ا�P�D) 9	م 

���	رض �W ا���	 -2 K ^�!(  I+9Kا W�م )��ز	1ا�\�F-�J+ت ا�	ر�1 وا��\��+	ا�+�+ �G 

 .ا��8 وM�6	 ا�+=+@ ا�+�+	ري

3-  ��D+درا�1 ا�	:�	�ا��,  إ� I�I!� @�� ^�!( �G	�1�:	�ل, ا��	ا��ا[�1 9-�  وا>2+

��D+م , ا�	Xد ا��	ا�9+ 	:8وا�%	�ا�� 	M�. 

4-  A�-!:8ا��	�ا��  �G	��-�1�:	�1ا ا����.+� ��D+-�. 

 .ا���	:�W�+��1 ا���	�G  ا���	:8ا��=+�@  -5

����F  إ�LاMB	)!�^ ��@ ا�����D+-� 1���F  ا���	:�1ا�+��J	ت  إI9اد -6 @�� A.�(. 

�آ�	)1 ا�+��وع  -7Bا�L1 وإ�:	Mا�� �� .)=�ر

 .�9ض ا�+��وع �-+�	[�1 -8
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  :�وع��أ ��ب ا�$#�ر ه.ا ا� 6- 1

  

  

اآ��	ب ا�+M	رة �8 :  أه+M	�/  أ��را��L	ر ه�ا ا�+��وع �/ [D-�	 ا�� I9ة  أه+�1���د 

 �G	��-� @�+=:�1ا��	�ا��  ��D+8 ا�� ,d� 1+J%8 ا��	D+1 ا�G	L وع ا��ي و��ا�+ A

^!D8 ه�ا ا�� �و , )bد�	ا�+�1�D �8  ا���	:�X�-�1@  ا�+���1ا�� ز�	دة  )	�6	�6��� .1

�=+�@ و����F ا�+�	ر�W  ا�+���1آ��" Kآ��	ب  1 �8�D�+:�1ا��-+�1 و ا��+-�1 ا�	�ا�� 

  .ا��8 ���ا�MB	 �8 ��ق ا��+I�( A ا���Jج 

  

!^ ه� �\I�@ ه�ا ا�+��وع ا�� دا:�ة ا�1�I�M ا�+1��I ه�ا ا�D إ��ا��8 د����	  ا>��رو�/ 

 /���-� "�.����( 1��	B 8� 	�B����.1 و ا���I�Mر�1 �8 آ-�1 ا�	ءو ا�+�+	F���K  وط�y

 1�Iه� i=J�( 1��I+1 ا��I�Mر��س �8 ا���	.D1 ا�Bج و ا�!=�ل 9-� در�Jا��

 8�	D+ا� .  

   

 :ا����وع &��ق 7- 1

  

  : آ	0�8ل �F=-1 �!��ي ه�ا ا�+��وع I9 �-9ة �=�

1.  A=Fوع:  ا>ولا���1 9/ ا�+�I\� /9 رة	D9 1 , وه��	ة 9�X� ��	�Z 8� ي��!�

 .9/ ا�+��وع و ا�Iوا�W ا��� 8	I9ت 9-� ا��L	ر ا�+��وع 

2.  8�	dا� A=Fا� :	ًFGو A=Fو ���ض ه�ا ا� 	ر�ً	+��  �9/ ا�+��* ا��ي ���@ درا��

 k]	�+ا>�\��1/ �2^ ا� 	2	ت و ا��أ��1 و ا�+�	MB... ت و ا��ا�ا�. 

3.  A=Fا�^�	dو���@ �8 ه�ا  :ا�A=Fم  ا�	X:�98ض ا��	�ا��  @�+=� 8� ��D��� ا��ي

 .ا�� ... و ا��\Iات ا>I+9ةو ا����ر و  ا>9=	بو ��+A ا����ر و  .ا�+��*

4.  W(ا��ا A=Fم �8 ه�ا : ا�I\ا��?ء��  P�( /� 1���� @�+=و ا�� A�-!اءا��?B<ا 

e6 ه�ا ا�W�+B A=F ا2K+	ل ا��ا[�1 9-� ه�ا ا�+( ��D	6K	�1 �2^ ��, ا���	:�1

1�:	��Kا �G	1 �/ ا������� e�-ا��� I�I2 د و	ا)� @�+=�9-+	 ان ه�ا ا�A=F , ا�� 



 	

��.�ن )	�-{1 اAM���� 1�?�-��K �9ض ا�+�	دKت و ا�!�	)	ت و ا�=�-!	ت 

 .{1 ا��K-�?�1وذ�" )��D آ�ن ا�+�اWB و ا�.�د ا�+�WD ه+	 )	�-, ا��-+�1

5.  h�	Jا� A=F�9ض : ا� �وه�ا ا�A=F ه� ا�L ا�F=�ل �8 ه�  ا�Iرا�1 و���@ ��

 	M�-9 	�-=2 8:� ا��	ا��� P�( , 1G	Lو  �G	:�1ا���	�ا��  	M-�-!� @�ا��8 

W(ا��ا A=F8 ا�� 	M+�+=�ه�ا ا�A=F ��!��ي P�( �-9  أنا��  )	�6	�1, و

 .ا����K	B	ت و ا����G	ت 
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	 ا��� ا����  �  
 

 

 

  ا���� ا�����ري �����وع

  ���� ���� �� ا����وع �-�

  ���� ا����وع �-�

  أه��� ���� ا����وع �-�

���� ا����وع �-�� ��  ��ز

�-� �� ا���ا!  ا�����ر

  ا��ا$#�ت �-�

 

  

 

 

 
 

 

 

 

  

  



 ��

  

  ا���� ا�����ري �����وع

  :���� ���� �� ا����وع   �-�

  


 ا������ت �� �
�� ��� ����ء ا������� ا��������� ���       ا�ه����� أ�!��ء ا�������� �� ��� �� ا�� ا�

�وج �63�7    ا��5����� ���4� $�� ا��1�2�3    ا���0/ ا���.�$
   , ا�,����� و� ��ع (�)ة    ا�&�%� $�ن �.��

آ���� دار ا�����3   " ��� $����    ا��A�ا<�ت $���ري ?�4� و?��6 و<=�ي �9:5 ا������ و2;�
 ه:9 

�ز �;��H�5$ 1 ا��F�Gا�"�%�Eن���� �
 �!�K  ���&�%� ا�,�E?E�     ���4د <�� ?�6 ا��Jه��� ��   ���

�� ���. �$ �
�� أر���E3�4 /�0ن ه:ا ا������Mو ادوار و �Nار O4E�2 , ة�> O�$ ب�
��� Q
و4

�ى$���� Sأ ���رع وا0� $�T �5� H�!4و.  

  

  

  .$�EJر $��� ا����3) 1-2(ا�637 

  

  



 ��

�%2�O و��5  آ���3 �7�ا�:ي �Eف 4 ان ه:ا ا��7�وع $ O�2 ��> Q
4O�[Mإ �ا��7رع  ?���� <�

���G��Q , ا�Eا��� ��5 ا����3ه:9  أنو$G�7�]�  �4:ا� ]ب ا� �د $�> ��Eف 2��6 <�� S�$� اآ�

 أ�Eا<E��5ف ��4!
Eن ��5 وذ�` ���1 ا��.�ا$�5 ا�.�ص وا�:ي ��E3ن $���^ ���%�Eن ����3 

  .و2.==��52

� ���ء $6c ه:ا ا��7�وع هE <�م و?Eد آ���ت  $Eرا�و$� �> ���Eا������ت وا��� 
�;T ا���

�ة�cدرا�� ا��.==�ت ا�%���  آ �و$6c ه:ا ا��7�وع , ا�����دة$� $�c]�52 وا� �1 ا���)ا4� <�

 Q��? �$ ا� ]ب �$ �ا�,�E�> ��4$� و?��5�E  ا�&%� أ�!�ء�Eف 4��6 <�� S�$� <�د آ��

�dE=S ,4 `�:6 ه:9  أن;1 و�c$ نE32���3ا�  �ر <��� $�� �$���^ ا��.�اE�%��� �5$ن <�

  .ا�����^ ا��5��� وا�%�� $;����� $��

  

  :���� ا����وع  2- 2

                                                                          

  

�4 ���7�وع) 2-2(ا�637 E? رةEd.  

  

  

  

  S�وع ��� ا����4
Q ه:ا ا��7    
��� ���4��� ��E��;6 ا�

   ����e?[� ���7ده� K���.$ ���$ ق�� , �!��K ا���� ا���7���>

    ����> 
 إ4;���د� ���� ارض $.��%��� ا��������1 <����

� ا����5�س ا������ري      �Nق �� ا������1 $��� ا��

 ����M 6���> �و���� <����4E���2 ^ 6 و����M^ ار���N  ا���

 �4Eا����� ^����M �ا������وي $��E����$ Qب ا�;���5     <���

i%.ا������7 ا���. 

 



 ��

  :أه��� ���� ا����وع  3- 2

  

�Q ه:ا ا��7�وع ه� �� ا��
�ط ا������ ا�$Eر أهK$�  إنE$ (��2 ا���:  

1- 4�$ �?�0 �d�S K!� 
ا�� $6c ه:ا ا��Eع $� ا����3ت ا�&%� ا�,���� <�$� و?�Eب �� ��

��
�ا �J� �$E�> �� ��� �� ده��>. 

� �� ارض آ���ة E��2< أ4&�ا����5  و$� ا�$Eر -2 ��.�2 �6c$ 1 ه:ا ا��7�وع ا�

?��1 <�ة ا���O 2.�م ه:ا ا��Eع $� ا������ ا�������� �;��1 <�ة $]<1 و���0ت 

��� ��. 

3- Q�E$  ��ى ا��;�ورة $6c ا�.&� و���
��4 ��
 �!K و������� ���$ H�E� ������� �ا����

K!� 
�� �J��!$ ى و$�ن��0�م ?�$�� K&4  إ���N, و(��ه� $�  ��N O�Eآ �ا�

 .دار ا���E�E�� ���3<�ة ��2��  آ���ت

��O $� ا��7رع ا�����G  ا�� ه:ا ���E5 ا�EdEل  -4
� � )ا�
�س-�Tرع ا�.��6(ا����

 .�oآ��Oوو?Eد ETارع $���E0 9ل ه:ا ا��7�وع 

  

  

  

  

  

  

  

  

  



 ��

2 -4 ������ ا����وع ��ز� :  

2 -4-1 ��  :.�-, ا�+*�

�:�` $� , �4Eت و$����1ا�;�O� 6 <�ة $�� أن2
Q ارض ا��7�وع <�� ?�6 و$� ا����وف 

� أوE34ن ه��ك O4E�2 ^��M  أنا� ���� cوع وا������1  أآ� .ا��E?EدةE� 1�0ع ا��7

  

  .� ��^ ا����4E ا��
�ا���
H ) 3-2( ا�637

  

 �4Eي ه:9 ا���E�!26,7 و$ �    �0����71  ��!;�رة6,7$ �!
 , 2م �0����176  ���;�رة<�

4� �����0 و$, 2مE=2 �ا�3�E2ن وا�=Eر ا���!�آ� �����0  ��]م$.���  ,2م 85.51.��

�����0  ا�ولو$.)���  ,2م 89.60و(��� ��.�$�ت ا�����3���3 ������ �����0 ,  2م 43.22

 ا�ول��S�$ �?E4�  وأ4&�دا6S ا����� وE4?� در?�� , 2م 14.47وا����c �����0  2م 83.10

��cوا� F�G���Eط ����رج ا��ا��Sا���6S ا�$ �. 

 

 



 ��

  :ا1ر0  ا�/�-, 4-2- 2

�  ا�ر�Nا� ��^  إن����� �$�4 ��$ ��Q ���5 ا����E6 ا�Sا����0ت و ا���ا Q$ E��$ د وE?E$


�ل  ا�ر�Nا��ESل $� ا� ��^  أ��wءدESل ��F و 0�آ� ا������� ��xا �ا�:ي �Eف �4دي ا�

 ��� ا� Eا�^ و ا�� دا6S ا������ � .ا�

  

 .ا�ر���N ��^  ا��
�ا���
H ) 4-2( ا�637

  

و $6,7 ,  2م 144.11,  2م 176و E�!4ي ه:ا ا� ��^ <�� <�ة �7$(6 �����ا$�` �����0ت 

و E�!4 6,7$ي <�� أ��ان �E7ي ا���!�2Eت ا�%��� �����0 ,  2م H�.�  �0����73.13 ا��Eاد

و E�!4ي <�� و0�ات d!�� �����ء ,  2م 6�73.13 �����0 و y!�� 6,7$ و ا��37 ,2م 56.88

و?)ء $�  2م 236.20و $��ح �����0 , و (�ف ��,��� ا��]�F �3] ا�;���� , و ا��?�ل 

  .ا� ���� ا�رضا����ح $E?Eد 2!
 $��Eى 

  



 ��

  :ا1ول ا�/�-, 4-3- 2

 ^��9�4 <�� <�ة $���0ت $��,�� �637 $���1 و د��w �� ^�� ي ه:ا ا�E�!4  ��> O�� �4����$

 ��� �  .ا�����0ت�]�� ا�!�آ� و ا��EزQ4 ا�!

  

  

 .ا�ول�� ��^  ا��
�ا���
H ) 5-2( ا�637

  

 A< �ء ا�(�اضو ��<� $���دة , 2م 176ه:9 ا�����0ت E;��� 6,7$ه�ات �����0  أهKو$� 

�ات و ا��x.�ام ا�%�� �����0 N�!و ,  2م 6,771.9 �� ]ء و ا��ه�ن �����0 و $,  2م 71ا��

�ض �$E4دEف $����3 �����0  ,2م �0����84.6  وأ���و (��� K3!2 ����3�7ت  ,2م 27.5و (

وو0�ات ,  2م 61.6و (��� �]���Jر �����0 ,  2م 184و آ�������4 �����0 ,  2م �0����32.5 

 .d!�� �3] ا�;���� 

  



 �	

  :ا�4�3  ا�/�-, 4-4- 2

ا� ��^ <�� $�KJ ا���M�7ت ا�����
� ��� ��� و �dE=S ا��E�E�3?�� $��5 و ��E�!4 iي ه:ا 

  .ا���;�6و  ا��را�4ا��12�3 

  

 .�� ��^ ا����c ا��
�ا���
H ) 6-2( ا�637

  

 �0���� {���ات و ا�N�!��� �>�� �2� ,  2م E�!4176.2ي <�E���3�� ات���.$ ���2 �و <�

� �����0 , �ت $.��%� ����0
��E��� ��ات �����0 ,  2م 11.7و$.��N�!��� �>�� 55.72و 

�ة ا�
�Eل و ا���;�6 ���5�2�3 و ��<��52 و $�3ن , و w]ث $12�3 �����0ت $.��%�  ,2مGو دا

y�Tر}� .  

  

 



 �


  

  :ا�4��6 ا�/�-, 4-5- 2

� $���3  أ4&�وآ�� E�!4ي  اAدار�4ه:ا ا� ��^ $.=} ���12�3 �>.  

 

  .�� ��^ ا���c/ ا��
�ا���
H ) 7-2(ا�637 

آ�� و E�!4ي <�� $���3 , �����0ت $.��%�  إدار�4و E�!4ي ه:ا ا� ��^ <�� <�ة 12�3$ 

و ,  2م 11.28و $ �~ �����0 ,  2م 57.2و (��� �]?���<�ت �����0 ,  2م �0����249.8

 ����;�� ��!d و0�ات.  

  

  

  

  



 ��

  :ا��81 ا�/�-, 4-6- 2

�ا� ��^  ���Sا�����0ت �7 ا� K��
2 K23 دE?Eام ا���.��xا Q$ 1����4 69:5 ا�����0ت�.  

  


H �ا��) 8-2( ا�637�
��� ��^ ا��ا�Q  ا���Sوا�. 

  

 �>�� ��ات <�� w]ث ��<�ت ��� وأ4&�, 2م �0����178  ��<]مE�!4ي ه:ا ا� ��^ <�N�!

وا��!K3 ��5  وا�Edات����=��4ت  ا�.��dو��i ا���7(6  ,2م E050ا��  $.��%������0ت 

  . و0�ات d!�� �3] ا�;���� أ4&�و$E?Eد  .�����0ت $.��%�

  

   

  

  



 ��

2 -5 �� :ا���ا!  ا�����ر

  �� ���� ا�رض وا����;�م ا������ 63��T 6��c$ 9���> 6��$اE> 6���;���� ري�����ا�� K����=ا�� ����> �w���4

�) Q$ O2�5?اEا������ ا��;�ورة� �9 $��] �� $� ا�EdEل , $���� ا���0x?�ت ا������A ا��.��%�, 

إ������ ا�63����7 ا���������ري ا���������1 ا�����:ي �����4دي إ������7ء9 إ������ ��������2 ه����:9 ا���0x?�����ت ا��������^ 

  :و����ز $� ��^ �� $� ��4,ذآ�ه�

2 -5-1 ��   :ا������ ا�����ر

 أر���� $���ا��S� ����E�3$ iن $��     ا����� $ENEع ا��را�� هE <��رة <�� ��3�T� $��� ����     إن

���0 ��� ه�:ا           EMا�^ �
�9 $�� ا������� ا��;��ورة وا����) Q�$ �
��E3ن ه:ا ا�637 ا������ري $�����

وا��.����ات وا��1�2�3   ا����4� <��� ا���$     6)��7� E��!4 /��0ي ه�:ا ا���7�وع     , ا��7�وع ا�6�$�3 

�ات وا�����3 و$��حN�!ت ا���>��  .و

  : ا����ح  - أ

 1>E������ ح�165 �
��� K���d ا�����  ���=.T   ����� Fآ��� ا������وا��S: ������ اx<�����ر ����Jم ا�!


 ��� $��3ن Q� ���4 ا�;���Q $��7ه�ة �E�NEح             ��Nح ا���� و�ا��
�<� $�� وا��� ���7S ا����

ورو<��� �������J� Oم ا����ESل وا�.���وج و����Jم ا� ��Eارئ  ا����و����1���0 ا�������4� ا�����ر���4 

  . و��Jم ا���Q وا�NAءة

                 

�ح ا��
�ا���
H  )9-2( ا�637����.  



 ��

  :ا�����3  - ب

 1>E���� ���3ا�� 
��d �
�40 �=.T ,   ��5� 
��N�0/ و ����NA��     اءة��
ا��� ��Mوxت ��


 ه:9 ا� �وxت �!�/ 65�2 �Jو� �2E��$E3�� ى�Sآ�أ����5 و��� ر�Eف ا������3  ���� � ا�!

���Q ا�������3 ا��E��?Eد ���� ا� ���� إن���0/ , ا��.��%���E$ 1��2�3ا�� �ب $���
����� Qا���� اAدار���4^ ا�

�ات ا$� ��5 ا�;E ا��5دئ ����ا <� N;� ا���7(6 وا��.���اتN�!ت ا���>��  .و

  

  .������3 ا��
�ا���
H ) 10-2( ا�637

  

  

  

  

  

  

  

  



 ��

  :وا��.���ات ا���7(6 -ج


 ا���7(6��d  ات��O��4 $�� ��&��5 ا����i �!��/ ���4      وا��.������Q�$ ��5 ا����3ن     E$ 1��

      ��E5��� �
 ��� ا� Eا��^ ا���%���Nز<�ج آ�� ووAا ��;�1 ا�&;�� وا���� O� 
�Nا�:ي و


 ����E<1 اآ�� <�د $� $����� ه:9 ا����3, �
6 ا����ات وا��Eاد ��5��dد ����5   , وE�?E$و

 Oآ��� ��!d وو0�ات �ف (��ر �3] ا�;����)��5��3�.  

  

  .�0� ا��.���ات ا��
�ا���
H ) 11-2( ا�637

  :ا��12�3 -د


 ا��12�3 �� أ$�آ� <�4�ة �� ه:ا ا����� ������ <�ة ا���0?�ت و�3� �;�ه� 2�آ)ت �Nو

� ��.�$�ت اAدار�4 وا���;�6 و$12�3 ا���ر��� و(��ه��S6 ا���� و�Sا� ��^ ا� ��.  

  


H ا) 12-2(ا�637 ����
  .��;�E<� $� ا��12�3 ا��



 ��

  :ا�دراج -9

� �ه�� $���3� $.��%�� وQN �;��1 ا0� ا�دراج�
� زود ه:ا ا����� ا������� ��Eع وا0� $� 

  ��E��;ا������7 وا� ���� ا����M �� ��5��E$ وآ�ن �G���6�dE4 /��0 ا���ر?��    , $=�� آ5

�4 �0� ا� ��^ ا���G�5 أول��� E�2 ^��M.  

   

  .ا�دراج�0�  ا��
�ا���
H ) 13-2( ا�637

  :ا�0E�ات ا�=!�� -و

وز<
 ا�0E�ات ا�=!�� <�� <�ة EMا�^ �!�/ E32ن آ���O �� ]ب وا���E%�� �� آ6 

�4E�!ام ا��.��xا �أ$�آ Q��? �$ O�4�� �d�Sو0�ات d!��  أ4&�وE4?� ,أر?�ء ا����� و

��� وذوي ا���0x?�ت ا������d�.�.  

  

  .ا�0E�ات ا�=!�� 0A�ى ا��
�ا���
H ) 14-2( ا�637



 ��

  :ا����ات -ز

� و� � E0ل ��!E4 ��G�&� Oزع �$ �� �� ه:ا ا�����E�4آ���ي ��� ?��Q  ا�!G637 دا�

�� ه:ا ا����d��>.  

 :ا���آ� 5-2- 2

0�آ� إ��ا�!�آ� 2
�K  أن�� ه:ا ا����� ا������� �;�  ����� ��
" دا6S ا� ��^ ا�Eا0� "  أ�

  " .��� ا� Eا�^ ا��.��%� ) " ا���Eد�4(وا�!�آ� ا��ا���

�ي �� $�� و� � 4 6 <��  ا�!�آ� ا��
�� أ$�G637 دا� �
��� ���دا6S ا����� ���K آ�� ذآ

�ي $E?Eدة ا�دراج أن��!� �&���G و�;� Gه:ا ا�637 ا��ا ���M �� , ^ا�E ا� Q��? ��

 �4Eا ا����>�$����0 <�� ?��Q أE�%$ �0�� �> �5 <��رة�.  

وه� 0�آ� M]ب و$�E%�� �� ه:9 ا����3 ��� ا� Eا�^ ) ا���Eد�4(أ$� �� ا�!�آ� ا��أ��� 

   :ا�����وذ�` <�� ا��!E , ا�����دة �Eا� � ا��=�� ا�53����G وا�دراج

 ��E�;ا�����4 ا�����7 وا� ���M �� �?E2 ا�^ اا�دراجEM Q��? ��� 6=2 ���3� F�� 637�

�Q در?� ا�����4 E$�4 و�����3 ا�.�$�ت  ا��Eز<�ا���� ا��E � وا�� ا��� 
�  إ���4دي و$

^��M 6آ ��.  

 �G���637 ��Q4 و$��4 و��Fا��=�� ا�53� �  .���� 6dE� EM Q��?ا�^ ا����

  

  .ا��
 Q ا��أ�� ������ O��.�4 ا��رج) 15-2( ا�637



 ��

  :ا��ا$#�ت   6- 2

5� �� K��=2 وا?�5ت ه:ا ا����� ا��EزQ4 ا�;�� ��� ا�6�3 ا��=��� وا�%�ا(�ت J4 ) ا�%�!�ت

ا������  ا�%���� ا���� Q�$ 1�����2      ا�����رK��=2 ���4 ا�Eا?�5ت $Q ا�����  ا�����Mو�]�0 ) 

O���Eآ  ������ Oا�%�!���ت     , آ���� Q��4زE2 ���� 1ر ا������������Sxا�3�5  وا Q��$ 163��7 ا����������� �����

وا�����4E5  ���� آ���6 ا�Eا?���5ت $���� 4.���م ا���NAءةا�����ر���4 �������� وو?��Eد ا���ا?��Q وا��
���م 

�  .ا�;��ة ��ا6S ا����

  

  

  

��� ا�;����E وا�Eا?�5) 16-2( ا�637�  .ا�;����E ا�Eا?�5 ا�7



 ��

%�4
 و�]�0 ا���� O��7� Q��? ا�Eا?�5ت وا�%�!�ت و�3�  E5� F3���� 6� 6�$ ��) 637�

� وذ�` �E?Eد ا���ا�3T}� 6Sل ا��5���� $�� 4� � ا� ��<� ������ ا���c/ � ا���Jر����

 �� ����3 ���� وإ4!�ء�������$ Eه �  .��ن ه:ا ا����

  

  

  

���) 17-2( ا�637�  .ا�Eا?�5 ا������7 ا�,���� وا�Eا?�5 ا������7 ا�7

  

 



 ��

  
 

 

  ا�	���  ا����  �
 

 

 


	� ا����وع ��
��
  ا���

�-�  
�
� 
���  


 �� ا������  �-��
  ا���
��ا��

�-� 
����  ا"!� 
رات ا�

 ا%$�
ل 4-�

�- 5
��

	� ا�����  ا�

�-6 
  -�ا�, ا��
+*ب ا��)�'&�

 
  

 
 

 
 

 
 

 
  

  

  



 ��

�	

 ا����وع ����
  ا���

�-� 
��� 
�
�:  

� ا	����ري �� ا	���وع و� ���ز  ا����
��ا	�����  إن��� إآ��له� ا	�"�! 	 �

� ا	����ري ���و+2 , �� �� 0/.�,-ا	��,�ل +�*�دا و��")  ا����
�آ�ن ا	'!  إذا إ�ا	�

� ا	����ري 5�70  أ�.5 ا����
��0/�ر �4ق ا	'! ���ه��ك +�و�� �8	�� �� ا	�

  .و�4ل ا	��7ر �8?ةا=اآ.� >�)  و�7'�ت>��7;�ت اآ.� 

, اآ.� 	'�*�ت ا�C�B?ام ا	�B� E� أ+�نا	�B� E� ��D) 	��  ا����
��اC�B?ام ا	�����  إن

 -7E� FG�	ا �� (�D� آ��H 8أ  �د����Gا� �;���	ا , ��0�� +�") +) اIم �� ه�,�C اI	

�8��  أآ�JواC�B?ام  ���
��ا	���وع >�' �! ا	����� ا��
� 	 '��ت ا إ���
K+ �E �B�	

>'��G (�D� Nة �M �'0 و�M ��< �M+��G >�,! و�0ز�2  ا����
��وL 0 !� '0 ا	����� 

  .ا	�B� E� H 8 آ�+! ا	�.�H ا=;��ل

  


 �� ا������   3-2�
  :ا���
��ا��

�  إن���=ي +��وع ه� ا	'��ل H�.+ H 8 ا+) ��'�! *��2  ا����
�ا	M?ف +) ا	�

و�� �TE ا	�FG ا	'�Eظ , R�� ا	�.��Qة أوا	�.��Qة  ��لا=;�C -� 8اء  ا	�ا�G� ا=;��ل

��د�� +�ا�8ةK� H 8;�� ا�C�B?ام ا	.��ي 	- +2 �Gا� �E "�	ا . ����وا	M?ف +) ا	�

�
� ا	�,�24  ا�������	 ����� ا	'�+ �  ا����
��ا	Iي ��اد ا	,��م >- �� +��و��8 ه� 0

>�C�B?ام +���8� +) ا	.�ا+] , ل>�"! ا+) و���)  ACI(  ا=+��"�>�/.�U ا	"�د 

 �.C�'�	ا>\ ���0ما��"�+! و+�وع >�"! +���	وم , ا�,+ H�.+ H 8 ���M�	ل �� ا��وا	'

  .	�B� ^ ا	,�ى ا	�ا�G� 8 �- و0,?�� +B//�ت �I�E�0� +�"�+ � 	 ���وع

  :>��ءا H 8 ا����
��و>�	��	� ��� 0'?�? ا	����� 

�Gدرة H 8 0'�!  ا����
��ر +,�24 	 ����� ��� 0',�,- 8.� اb���: ا=+�ن+��+!  -1

 .*�Mدات ا	���0� �M�8ا	,�ى وا�

��د�� -2�Gا� �E "�	ا :�E "�	ا �DEB�+ 24�,+.��ء و	اد ا�+ U��4 (8 �M,�,'0 � .و��



 ��

3- !�e�� 	 H�.�	ا ��;K� وا: ;?ود ?
ز�8ج 	��,,�ت ا	�J��ة �+) ;�N ا	M.�ط ا	fا

 .ا	�7�B?م

  .	 ���j ا	���	��ا	�"! وا	��ا;�  -4

  


 ا"!� 
رات 3-3����  :ا�

 (+�� أي +��وع ت ا	�� �� ا	Kز+� G.! ا	,��م >ا�b�.�را أه�����
 إ*�اءه�  إ���

	 ��>� 	����� �Gة �M �'0 و +�ا��M0�E و ���M8 و +���� +��7ب ا	���k ا	�����  �'���ت

 �,.4 U�8 وT�Cj�	ا �.C���	>, ا��	ف �� ا��"�Cب ا�,m !��< L	ذ �و  >8n?اد� و ��

�'���ت ا	��>� ا	�7��B*� +) ارض ا	��2G 	��!  تو اIb ا	����, +?روC� أ��8ق

  : ا�b�.�راتا	���
] ا	�� �'��*�M +) هkI  أه��M� 8 و+)  ا=ز+�

0� ا	'��ل G H 8��� , ا	�ا�G� �M� 8 +) ا	�.� H	p;��ل+,?ار �Gة 0'�! ا	��>�  • ?G و

�  M� 8	pرض�Gة 0'�! ا	��>� 
�/آ�� �5 ا	���وع و �70وي ا	,�C2 . 

  :ا%$�
ل 3-4

�M �'��	 j���	ا ���+)  أ��اعأي +.�H ����ض 	�?ة  إنو , و ه� +���8� ا	,�ى ا	�� �

���"H 8 �. C T  ا=;��ل��G?< �M<�7; s� �8	�� �ن أي j/b �� �8 �� ;�7ب  ا=;��ل

 ����ا	��mtة H 8 أي  ا=;��ل و ��") 0���^, ا	�B� E� ا����
��	 �����  ا����
�ا	�

  :+��j آ�	��	�

  

  :ا����
 ا%$�
ل �- 4-�

 ،H�.�	ل ��8 اKb ��e�0 2 و�G��	,?ار و ا�	ا N�; (+ ��<�m 0"�ن ��	وه� ا=;��ل ا

        �vv� �8 إن ، s�/vv��	ا �vv���8و ��
�vvا��� �vv����	وزن ا �vv� !vvJ��0 ل�vv�;=ا kIvvوه

      vv�<أ �vv���+ لKvvb (vv+ ن�vv"0 ل�vv�;=ا kIvvه ��?vv,0ب و�vv7;   �vv�8��	اد ا�vv�	ا �vv��Jد وآ�

0���2 ا	����� ا����
�� وه� 8?�?ة و0��J! �� اsv R ا=;��vن    ��8 � �� �+?B�7�	ا

�� ا	��C�B� و;?�? ا	�7 �5  وا	,��رة وا	/�ب وا	.Kط و+�اد ا	��v/�.�ت وا	'��vرة   



 ��

     Hv	إ ���vw��< ات?v�?��	ا sv�<أ�� �Dرج وه��ك أ��B	ا (+ H�.�	ا ��/e0 �� �+?B�7�	ا

� , vvC,^ ا	�� ,vv� وا	vv?�"�رات ا	vv��B� �vv<	�H�.  ا=vvGول ر?vv�	ت ) 1-3(وا�vv��J"	ا (�vv.�

�+?B�7�	اد ا�� 	 �8���	ا.  

  

Quality density material NO. 

�4 KN/ m
3
 Tile & Mortar 1.  

1�.4  KN/ m
3
 Sand �.  

�4.5 KN/ m
3
 Concrete panel 3.  

10   KN/ m
3
 Block 4.  

�� KN/ m
3 

 Plaster 5.  

1.�5KN/m
3 

Partitions  �.  

  .�.�) ا	"��J� ا	��8�� 	 ��اد ا	�7�B?+�) 1-3(*?ول 

  

 :ا���
 ا%$�
ل   �-4-�

� ا=;��vل   ) 3-2(وا	�?ول , وه� ا=وزان ا	�� 0�s7; ��e اC�B?ام ا	���jة�vG 5w��

 .ا=رد����داً H 8 آ�د ا=;��ل ا	'�� ا	�ا�G� H 8 آ! �8�� �� ا	�.�H ا8�

  -:و+) هkI ا=;��ل 

BQ=ث, �صا�m=وا ,fM*=?ات, ةوا��	وا ,(�fB�	و+�اد ا.  
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NO.  Type of Area Live 

Loads(kg/m�) 

�. Parking 500 

�. Restaurants 500 

�. Roof �00 

4. Stories 500 

5. Stairs 500 

  .ا=;��ل ا	'�� 	����� ا	�.�H) 2-3(*?ول

 :ا� ��2
 ا%$�
ل �-4-�

ح وأ;��ل ا	fMات ا=رw�� وأ;��ل ا	��>�، وهkI ا=;��ل و��0! أ;��ل ا	J �ج وا	���

�0�.� أ;��� +�e��ة +) ��;�� ا	�,?ار وا	��2G و�0.- >�"! آ.�� ا=;��ل ا	'�� وا	�� 

��e�+ ة       , �"�ن +,?اره�?v;و Hv 8 ?v���0و k�v�0ا� �v� ة�v�e�+ "�ن�ح ����	أ+� أ;��ل ا

�،   ا	��vvv7;� ا	��vvv �0ا*�vvv,0 Nvvv�'< ،�vvvMMم دوا
�vvv ا=ر��vvvد   �vvv,	ا kIvvvه ?vvv�?'�< �vvv���	ا

وا	����� ا	�� ����? �M� 8 �� 0'?�? هkI ا=;��ل ه� ا	8�7� وار�E0ع ا	�.�H وأه��� 

  .هIا ا	�.���w��< H� إ	H �8ا+! أ�bى 	GK8 �M� �<	���wع 
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H�.�	5 ا/C H 8 ج� J	ا �;�N , >�� أن ا=;��ل ا	'�� �E0ق ا=;��ل ا	���0� 8) �0اآ

0� ا8���د أ;���M���G ��; 5 (لKN/ m2  (�M���G ��� m د أ;��ل���ا8 �0 ����<  s7;

� إه��ل ا=;��ل ا	���0� 8) ا	J �ج) 50kg/ m2( آ�د ا=;��ل ا=رد����C L	I	و.  

  H 8 دا���ا8 �0'?�? أ;��ل ا	�fزل وا	,�ى ا	���0� �M�8 �� *?ران ا	,� �Cف ��

  .ا	"�د ا=+��"�

    

��
  )h(ا���� ��� 
� ا����� 

)������ ( 

  ا�	��ج أ���ل          

)KN /m²(  

h < �50 0 

500 > h > �50 1000 ) /h-�50( 

1500 > h > 500 (h-400) / 400 

�500 > h > 1500 (h – �1�.5)/ �50 

  .ا	J �ج ;s7 ا�ر�E0ع C (8/5 ا	.'� أ;��ل�.�) G��� ) 3-3(*?ول

  

  

  

  

  

  

  



 3�

  

  

3-5  �	
��
ا���
  :ا���

ا	�� 0�"�0^ 	�'���  ا����
�� ا	�����0�"�ن *��2 ا	�.��� �8دة +) +���8� +) 

, هkI ا	����� أه�و +) , H 8 اC���ار�� و*�د ا	�.�H و ��;K� -	CK�B?ام ا	.��ي

C���د�� و ا	�?ران ا�, *?ران ا	,�, ا	'�+ �ا	�?ران , ا=�8?ة, ا	��7ر, ا	�,?ات 

  .ا=+�ر و +� ا	H  ذ	L +) هkI ا=�C�Cت

  

  

  .	 �.�H ا����
��>�� ا	����� ) 1-3(ا	�"! 

  :ا��5&ات 1- 3-5

�� هIا ا	���وع و���ا 	�*�د ا	�?�? +v) ا	��E	��vت ��vن ه��vك ا	�?�v+ ?v) ا	��/ .�vت         

           �v� !vات آ?v,�	ا (v+ (�8�v� وع�v��	ا اIvه �v� م?B�vCع ا�v��	ا اIM	 ����و� �ر�����	ا



 33

� 	- وا	Iي �v� 5w��C ا	� 
K�	"�ن ا�	ا       �v��و� ،�v,;K	ل ا�v�E	ا �v� ��
�vا��� ��+�v�

  :� � >��ن 	kIM ا=��اع 

  ).One way ribbed slab(8,?ة أ8��ب ذات ا�k��0 ا	�ا;?  )1

 ).Two way ribbed slab(8,?ة أ8��ب ذات ا���0ه�)  )2

3(  ���� ). Solid Slabs(ا	�,?ات ا	�

  

3-5-1-1  
  :ا��5&ات ا�����

� هIvvا ا	��vvع +vv) ا	.�vv4Kت ا vv7,�� و �vvوه� (��vv7G Hvv	 : ذات ���vv�>�vv4Kت +

0� اC�B?ام  ا	��ع  ?G ذات ا��0ه�) و ����+v)   ا	���Jاk��0 وا;? و >�4Kت +

  .هkI ا	.�4Kت �� 8,?ات >�F ا	?رج

  

  :�5&ات ا���: ذات ا"78
6 ا�*ا$&  3-5-1-2

�/G�C >?ون *�7ر ��7;+ ��/e0 ,?ات �8?+� ��اد�	ا kIم ه?B�70 ,  م?B�v7و�

0� اC�B?ام هkIv ا	.�v4Kت �2v��* �v      7م ا	H  5+)  ا=�8?ة	.'�ر >�)  ?G م و

  .�4ا>U هIا ا	���وع ��ق ا	��7ح

  

�s ذات ا�k��0 ا	�ا;?8,?ات ا	) 2-3(ا	�"! �.  

  

�� ذات ا����ه��  3-5-1-3��  :! �ات ا

	 �M+ا?B�Cا �  .آ.��ة ��M�= ��.7ا	�.�H  +) أ*fاء �?ةو ا	�� 0
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�s ذات ا���0ه�)8,?ات ا	�) 3-3(ا	�"! .  

  

  :ا�7)*ر 3-5-2

داb! ا	�,?ة ا	Hv   ا=8��ب+)  ا=;��ل�� �,!  أC�C�� إ���
��و ه� ����8 

وا	��vv7ر " +vv�EB- داvvb! ا	�,vv?ة  " *�vv7ر +vv7'�رة , وه8�vv� �vv�), ا=vv�8?ة

 �/G�vv7	ا"Dropped beams "   (vv+ ة?vv,�	ا (vv8 ز�vv.0 �vv�	ا �vvوه!EvvC=ا ,

 (�vv< ة?vv8�.��	ت ا���vv7� 	 ا�vvةا=8و��?vv�  اIvvه �vv� -���vv���vv ا	�.�Hvv ا	��vvاد 0

� اvC�B?ام هIvا ا	��vع +v)      , ا	".��ة ا=;��ل�KD 8) , ا	���وع�v� ف�C -�n�

� *�v7ر      .ا	��7ر �� >�� أ*fاء ا	���وع ��v��v,0م   �+?	�v و+v) ا	�,�vر 0

  .إ	��M ا	".��ة ا=8��ب أ;��ل>�,! 
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  .أQ"�ل ا	��7ر) 4-3(ا	�"! 

  

  :ا%��&ة 3-5-3

 �vv.��08=ةا?vv�   !vv,� �vv� T�
�vv	ا �vvD�	لا�vv�;=ا    Hvv	ا �vvM ,ر و��vv7�	ات وا?vv,�	ا (vv+

�8�� إ���
�  �wوري 	�v.Jت ا	�.�Hv  , ا=�C�Cت �M� .     Nv�'< �M���v�0 sv�� L	Iv	

�M� 8 ��Gا�	و�0ز�2 ا=;��ل ا !�; H 8 درة�G 0"�ن. 

  

  

  .ا=�8?ة أQ"�لأ;? ) 5-3(ا	�"! 

  

  



 3�


  ا�7&ران 3-5-4��
  ):ا�5<(ا��

 آ�,&�  .&-  ,&%روس  ��&�4  و$�ز'01&�  ا����&/  .&-  ا���,�&+  �*&%ران ا $�%'&%  $#

�*&%ران  ا���,�+ ا�*%ران و$��	� ا����/،  9&8� ا���&�
%،  و:&%ران  ا�&%رج،  


�&&/ و$�1&&� ا����&&/، أ���&&�ت ,&&� $�&&%أ ا��&&- ا=>&&�ى وا�*&&%ران �&&��$ 

 $?&&�وم B&&C آ*&&%ران ,0�A1&&� $�1&&� آ�&&� إ�09&&� ا���?��&&+ ا��أ�&&9+ ا=وزان

 ,&I  اH$*&�ه�9  .&-  $�.�ه&�  و'*&F  ا����&�،  �0&�  '�1&�ض  �&- ا� ا=.?9&+  ا�?�ى

��9 ا���K.+ $4�ن أن ,�ا
�ة Lي ا��?�و,+ ,�آNا� O�4�$ ران%: B?ا�  -&. 

  .'��4 ,� أ�C �����/ ا�	?� و,�آL ا$*�P آ�

  

  .*?ار ا	,�) 6-3(ا	�"! 

  

   -:B*ا	A ا���&د  3-5-5

 وا=و�vwع  ا=vQ"�ل ذات  أوا	".��vة   ا=�,�� ا=>��دIE�0 �� آ�! ا	�.��� ذات 

و�vvv"0 ?vvvGن ا	�Eا�vvv! . ��ا�vvv! ه.�vvvط أو ;�vvvاريا	vvv��B� ��ا�vvv�0 !vvv?د 

��+ (�w�e 	 . H8?0 زل�f	آ�,�وم =���ل ا �M�C?را	ت ����	و�8? 0' �! ا



 3�

   �vv�	اf	f	ا !vvا��E	�< !vvا��E	ا kIvvا�4ت    , ه��vvQا� �vv�< !vvا��E	ا kIvvM	و

  :وا	�����ت ا	��B� �M< و�,� 	�� � �

�ا�vv�0 !vv?د ;�vvاري ��vv آ� vv� ا	���svv7; jvv ا	"�vvد        ��.�vve اvvC�B?ام �  -1

ا	� �vي دون   ا=�vC�Cت 0�v! هkIv ا	�Eا�v! ا	Hv و*v-       أنH 8 , ا	����?

�MGا��bا , H���	���7ت ا�	.� ا�آ�� � � =>��دو�0 H�.�	ا � �آ: 

 .م �� ا	���U4 ذات ا	��4>� ا	��	��40 •

 .م �� ا	���U4 ذات ا	��4>� ا	��د�� 36 •

 .	��4>� ا	���C/�م �� ا	���U4 ذات ا 32 •

  .م �� ا	���U4 ا	���� 28 •

2-  s8)  أن�� !��E	�3 �,! �8ض ا  �C.  

  

 

 

 

 

 

 

 

 

 

 

  



 3�


ت 3-5-6+
     -:ا%+

#Q��������N&9ه�  '�&%أ  ,&�  أول ه- ا=����ت أن ,�   %&�
 أن إH ا����&�،  ��&�ء  

�0�9��$ #�' %1� ا����&/،  .&-  ا9U�&�SV+  ا�T��1&�  آ�.&+  $�&�9#  ,&�  ا�0�SHء 

�9� إ�&/  ا���,�&+  وا�*&%ران  ا=
�&%ة  ,&�  ا=��&�ل  ���ز'&I  ا=����ت $?�م 

+�  .ا���

 ا����&&+ ��&&�ع $�1&&� وذ�&&�W, Y��&&+ أS&�اع  ,&&� أ���&&�ت ا�&&�W%ام ا����I&&C و,&� 

 ا=���&&�ت ه&&PN و,�I&&C أ�&&�س آ&&� 
�&&/ ا��ا1C&&+ وا=��&&�ل $���0&&� وC&&�ة

�T��1�0 ا��- وا�,%W$ Y�$�0 ا��*�ورة و�.  

  

  .أ�Cس +��Eد) 7-3(ا	�"!   

  



 3�

  

  .أ�Cس +���ك) 8-3(ا	�"! 

  :ا%دراج !-5-�

�  . ا	�B� vE� �v���8 (v8 +���ر�v� v70�B?م 	�K��v,ل ا	�أv< �vC�) ا	�v7����ت          8.�رةv0و

  .اC�B?ا+�M �� +��و��8 >�"! وا5w و+�زع �� +"���)

  

  .w�0�5 	�7 �5 ا	?رج) 9-3(ا	�"! 
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د�
ا� ا�7&ران  3-5-8��+:  

 vC��+ �� 5wا�	ف اK�bا� s.7<  وع�v��	ارض ا �v�/G s� ,     ام?B�vCا (v+ ?v< � ن�vآ

?vvv*ر  ر�vvv�Mا�� (vvv+ �vvv<��	2 اvvv���	 �د����vvvCق أوان ا�fvvvا��. (vvv"ران  أنو��?vvv�	ا IvvvE�0

 ���C�B	+) ا �د����Cا��7 '�	أو ا  �د���	'�� أوا	ا (+.  

  

  .اC���دي*?ار ) 10-3(ا	�"! 

  

3-6  
  :-�ا�, ا��
+*ب ا��)�'&�

���C ب�C�; [+وع وه� ه��ك 8?ة >�ا���	ا اIه �� �M+ا?B�Cا:  

• AUTOCAD 2007 : ����� 	 ت�//B�	ا !��	 L	وذ��
 .ا����

• STAAD PRO : L	!  �*�اءوذ�	'��	ا��
 .ا����
��	.�� ا	�����  ا����

• ATIR : !� '�	وا ����� 	�
 .ا����
��	 �����  ا����

• PROKON: �
� وا	�' �! ا�������� 	 

• SKETCH UP 5 :C� 	 L	وذ �mKm � .ا=>��د

• OFFICE 2007-2003 :\9]�ت وا������4��. 
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4  Chapter Four 
 

 

 

Structural Analysis and Design   

4.1 Introduction 

4.2 Factored Loads 

4.3 Determination of Thickness of 

Slabs 

4.4 Load Calculation 

4.5 Design of Topping  

4.6 Design of Rib (11) 

 
4.7 Design of Two Way Rib Slab  

 
4.8 Design of Beam (23) 

 
4.9 Design of Column 

 
4.10 Design of Stairs 

 
4.11 Design of Shear Wall   

 
4.12 Design of Basement Wall 

 
4.13 Design of Strip Footing 

 
4.14 Design of Isolated Footing 
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Structural Analysis and Design   

   

 

4.1 Introduction 

 

The main material that will be use in different structural works is concrete because of 

its ability to form in different shapes.  

In different construction members will be use both plain and reinforced concrete, and 

the steel in the reinforced concrete used  to resist the shear forces that can be affect on 

the members, or to the moments that happened by the effect of the forces. 

 

In This Project, will be use three types of slabs: solid slabs, one-way ribbed and two-

way ribbed slabs. They will be analyzed and designed by using finite element method 

of design, with aid of a computer Program called " ATIR- Software" to find the 

internal forces, deflections and moments for ribbed slabs and by using the previous 

program and "STAADPRO 2004" programs to find the internal forces, deflections 

and moments for one & two way-ribbed slabs, and then handle calculation would be 

made to find the required steel for all members. 

 

We design all of the structural systems in the project by use the American code ASI-

318-02. 

 

 

 

 

 

 

 

 

 



 43

4.2 Factored Loads: 

The factored loads on which the structural analysis and design is based for our project 

members, is determined as follows: 

 

                                     qu = 1.2DL + 1.6L                          ACI – 318 - 02 (9.2.1) 

 

4.3 Determination of thickness of slabs:  

4.3.1 Determination of thickness for one-way rib slab:- 

The structure may be exposed to different loads such as dead and 

live loads. The value of the load depends on the structure type and the 

intended use. 

The overall depth must satisfy ACI Table (9.5.a):            

For rib (R11) in the fifth floor, as shown in fig (4-1). 

 

Fig. (4-1) Rib (11) in the first floor  

Spans from left to right for one-way slab: 

                                                                                     ACI-318-02   (9.5a) 

5.61
0.27 27

18.5 18.5

L
m cm= = =  

1.1
0.13 13

8 8

Lc
m cm= = =  

For rib (R13) in the first floor, as shown in fig (4-2). 

 

Fig. (4-2) Rib (13) in the first floor  

2.55
0.318 31.8

8 8

Lc
m cm= = =  

So, from the calculations that shown above we assumed that the thickness of the slab 

will be = 35 cm 
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4.3.2 Determination of thickness for two-way rib slab:- 

∑
∑=

A

YA
Y

.
 

2 0.2 0.08 0.04 0.15 0.35 0.175
0.123 12.3

2 0.2 0.08 0.15 0.35
Y rib m cm

× × × + × ×
= = =

× × + ×
 

( ) ( ) ( ) ( )3 3 3

4 4
0.55 0.123 0.55 0.15 0.006 0.15 0.264

3.14 10 /
3 3 3

ribI m b−× − × ×
= − + = ×  

4
3 43.14 10

8.62 5.34 10
0.55

slabI m
−

−×
= × = ×  

3 3 4

1

3 4

2

1 1
*0.8*0.35 2.85*10

12 12

1.786*10

b

b

I bh m

I m

−

−

= = =

=
                                                                                             

3

1
1 3

3

2
2 3

2.85 10
0.538

5.34 10

1.78 10
1.33

5.34 10

b

s

b

s

I

I

I

I

α

α

−

−

−

−

×
= = =

×

×
= = =

×

 

1 2 1.3 0.538
0.919

2 2

0.2 0.919 2

m

m

α α
α

α

+ +
= = =

< = <
                                       

 According to ACI-code:                                   Fig. (4-3) Two Way Rib Slab  

 

)2.0(536

)1500/8.0(

−+

+
=

m

yn

m

fl
h

αβ
                                                        ACI-318-02 (Eq.: 9-12) 

 

8.32
1.18

7.05

a

b

L

L
β = = =  

8.63(0.8 420 /1500)
0.24 24

36 5 1.18(1.118 0.2)
mh m cm

+
= = =

+ × −
 

 

 We select from one & two way rib slab, The Thickness Rib Slab = 35 cm  
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4.4 Load Calculation: 

First: One - way ribbed slab. 
For the one-way ribbed slabs, the total dead load to be used in the 

analysis and design is calculated as follows: 

 

Fig. (4-4) One-Way Rib Slab model & Its Section 

 

 Calculation of the total dead load for one-way rib slab is shown in 

the following table: 

Unit Result Calculation  Parts of Rib No. 

KN/m  Linear 0.9922 0.15*0.27*1*24.5  Rib 1 

KN/m  Linear  1.078 0.08*0.55*1*24.5  Top Slab 2 

KN/m  Linear  0.363  0.03*0.55*1*22 Plaster  3 

KN/m  Linear  1.08 0.27*0.4*1*10 Block 4 

KN/m  Linear  1.353 0.15*0. 55*1*16.4 Sand Fill 5  

KN/m  Linear  0.66  0.05*0. 55*1*24 Tile & Mortar 6  

KN/m  Linear  5.526  

 

Table (4 – 1) Calculation of the total dead load for one-way rib slab.  
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Nominal Total Dead Load: 

 D.L. total = 0.9922 + 1.078 + 0.363 + 1.08+ 1.353+ 0.66                        

= 5.526 KN/m of rib 

Live load = 5* 0.55 = 2.75 KN/m  

Factored dead Load = 1.2* 5.526 = 6.631   KN/m. 

Factored live Load   = 1.6 * 2.75 = 4.4 KN/m 

                                                             

Second: Two-way ribbed slab.  
For the two-way ribbed slabs, the total dead load to be used in the 

analysis and design is calculated as follows: 

 

 

 

 

Fig. (4-5) two way rib slab model. 
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 Calculation of the total dead load for two-way rib slab is shown in 

the following table: 

(0.55*0.55) units 

 

Unit Result Calculation Parts of Rib No. 

KN/unit 0.94  0.15*0.27*(0.55+0.4)*24.5  Rib 1 

KN/unit  0.59 0.08*0.55*0.55*24.5  Top Slab 2 

KN/unit  0.20  0.03*0.55*0.55*22 Plaster  3 

KN/unit  0.43 0.27*0.4*0.4*10 Block 4 

KN/unit  0.74 0.15*0. 55*0.55*16.4 Sand Fill 5  

KN/unit  0.36 0.05*0. 55*0.55*24  Tile & Mortar 6  

KN/unit  3.26 

 

Table (4 – 2) Calculation of the total dead load for two-way rib slab.  

Nominal Total Dead Load: 

 D.L. total = 0.94 + 0.59 + 0.20 + 0.43 + 0.74 + 0.36 = 3.26 KN/unit 

Dead load total = 3.26/ (0.55*0.55) = 10.77 KN/ m2. 

Live load = 5 KN/m2. 

Factored dead Load = 1.2* 10.77 = 12.9 KN/m2. 

Factored live Load   = 1.6 * 5 =   8 KN/m2. 
Wu = 12.9 + 8 

       = 20.9 KN/m2 
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4.5 Design of Topping: 

4.5.1 Design of Topping for One-Way Rib Slab: 

 

Dead load = total dead load – dead load of one rib 
 

4.53 /DL KN m=  
 

Wu = (1.2 * 4.53) + (1.6 * 2.75) 

       = 9.83 KN/m 
 

 � For a one meter strip Wu = 9.83 KN/m    
 

Assume slab fixed at supported points (ribs): 
  

12

* 2lWu
Mu = 

29.83*0.4

12
Mu =  

     = 0.131KN.m
     

 

 
2430*8.0' ==cf   

               Fig (4-6) Topping of slab                

  

S =
( ) 33

22

1006.1
6

08.000.1

6
m

bh −×=
×

=   

60.55*0.42* 24 *1.07*10 1.21 .KN m=  Φ Mn =  

Φ Mn = 1.21 KN.m > Mu = 0.131 KN.m
   

 

No structural reinforcement is needed. Therefore, shrinkage and 

temperature reinforcement must be provided. 

For the shrinkage and temperature reinforcement: 

   ρ =0.0018                                                             ACI-318-02   (7.12.2) 

As = ρ * b * h = 0.0018 * 100 * 8 = 1.44 cm
2 
/1m

  
  

Use (3Φ8 / 1m), with Asprovided
 
= 1.5cm

2
/1m 

  
Φ8@20cm in

  
both directions. 

Φ Vc = 24.49KN > Vu = 1.966 KN 

So No Shear Reinforcement is required. 

* In two-way rib slab, topping design is similar to the one-way rib slab 
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4.6 Design of Rib (11): 

 

Fig.(4-7) Rib (11) location  

By using ATIR program, we get the envelope moment diagram as the 

following values:- 

 

Fig. (4 - 8) Spans length of rib (11). 

 

Fig. (4 - 9) Moment diagram for rib (11)-(KN.m). 

 

Fig. (4 - 10) Shear diagram for rib (11)-(KN). 
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4.6.1 Design for positive moment for Rib (11): 

 

This design for 5.61 m spans, 

Effective Flange width ( Eb )                                  ACI-318-02   (8.10.2) 

Eb  For T- section is the smallest of the following: 

Eb  = L / 4 = 5.61 / 4 = 140 cm 

Eb  = 15 + 16 t = 15 + 16 (8) = 143 cm 

Eb  = C/C = 55 cm………………..    Control 

Use Mu max positive for all spans = 29.7 KN.m 

Mn = 29.7/0.9 = 33kN.m   

Check if a < t: 

For   a = t = 8 cm 

 

C = 0.85 fc t Eb = 0.85 (24) (8) (55) = 897.61 KN 

d = h – cover - stirrup = 35 – 2 – 1 = 32 cm 

Mn = T or C (d – 0.5 a) = 897.61 (32 – 0.5 (8))   = 251.33 KN 

Mn available = 251.33 KN   > Mn required = 33kN.m   

Design as a rectangular with Eb = 55 cm 

A s min = ))((
4.1

))((
)(4

db
f

dbw
fy

cf
w

y

≥
′

                                     ACI-318 (10.5.1) 

A s min =
24 1.4

(15)(32) (15)(32)
4(420) 400

≥  

A s min = 1.39 cm2 ≥  1.6cm2                         

A s min = 1.6cm
2
 

'85.0 fc

fy
m =  

420
20.5

0.85(24)
= =  

6

2 2

33 * (10)
0 .58

(55)(32)

M n
R n M Pa

bd
= = =  
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31 2 1 2 * 2 0 .5 * 0 .5 8
1 1 1 1 1 .4 1 0

2 0 .5 4 2 0

m R n

m f y
ρ −   

= − − = − − = ×      
   

  

A s  = 1.5*10
-3 

(55) (32) = 2.46 cm
2

  > A s min  = 1.6 cm
2

  

# Of bas = As / As bar = 2.46/1.53 = 1.6                  * Note  AΦ14 = 1.53 cm
2 

 Select bottom bars   2Φ14  
 

Total As (provide) =3.06mm 

   

* Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

(2 1.53) 420 0.85 24 55

1.14

a

a cm

× × = × × ×

=
 

1.14
1.34

0.85 0.85

a
X cm= = =  

32 1.34
0.003 0.0686

1.34

0.0686 0.005

s

s

ε

ε

−
= × =

= >
 

   

4.6.2 Design for Negative Moment for Rib (11): 

 

The maximum negative moment from spans with support is  

Mu = 11 KN.m  

Mn  = 11/ 0.9 = 12.22 KN.m    

Design of T-section for negative moment as rectangular section with 

 (b = bw) 

A s min = ))((
4.1

))((
)(4

db
f

dbw
fy

cf
w

y

≥
′

                                     ACI-318 (10.5.1) 

A s min =
24 1.4

(15)(32) (15)(32)
4(420) 400

≥  

A s min = 1.39 cm2 ≥  1.6cm2                         
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A s min = 1.6 cm
2
 

'85.0 fc

fy
m =  

420
20.5

0.85(24)
= =  

 
6

2 2

12.22 * (10)
0 .21

(55)(32)

M n
R n M Pa

bd
= = =  

41 2 1 2 * 2 0 .5 * 0 .2 1
1 1 1 1 5 .0 2 1 0

2 0 .5 4 2 0

m R n

m f y
ρ −   

= − − = − − = ×      
   

  

A s  = 5.02*10
-4

 (15) (32) =0.24 cm 2  

0.24cm
2 
  < As (min) = 1.6 cm

2  

# of bars = As / As bar = 1.6/0.785= 2.03 = 2 bars     * Note AΦ10 = 0.785 cm
2 

2 Φ 10 mm � deflection is = L/340 at required As then:- 

Select bar 2 Φ 14  in order to decrease deflection to the limit of = L/360 

Total As (provide) =3.06cm 

 

* Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

(2 1.53) 420 0.85 24 15

4.2

a

a cm

× × = × × ×

=
 

4.94
0.85

a
X = =  

32 4.94
0.003

4.94

0.0164 0.005

s

s

ε

ε

−
= ×

= >
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4.6.3 Design of shear for Rib (11): 

 

Ф Vc =   Ф * 
6

'fc
  bw * d 

         = (0.75 * 
6

24
  150* 320) /1000 

         = 29.39 KN   

Ф Vsmin = (Ф 
3

1
 * bw * d)* = (0.75

3

1
*150*320)/1000 = 12 KN. 

��  Ф Vsmin =12 KN. 

(Ф 
3

1
 * bw * d)* 'fc  + Ф Vc = 12* 24 + 29.39 = 88.17 KN  

Vu = 29.8 KN                            (From Shear Envelop) 

Ф Vc < Vu ≤ (ФVc + ФVsmin) 

29.39 KN < 29.8 KN ≤ 29.39 KN + 12 KN 

Minimum shear reinforcement required so: 

 

S = d/2 = 32/2 = 16 cm 

S ≤ 60 cm  

Use S =15 cm 

 

Then use φ 8 @ 15cm    
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4.7 Design of Two Way Rib Slab: 

 
Fig. (4-11) Two-Rib Slab With 40 cm Thickness. 

 

4.8.1 Loads Calculation for Two-Way Rib Slab: 

Lx = 13.6 m 

Ly = 13 m 
13.6

1.046
13

Lx

Ly
= =  

Sfx = 1.35 

Sfy = 1.35 

Kfx = 24.5, Kfy = 27.5 

Kax= Sfx, Sfy, Kax, Kay: reduction factors from Appendix A. 

 

qu = 10.61 KN/ m². 

qu all = 10.61*1.2 + 5*1.6 = 20.73 KN/ m². 

max Mfx = 
220.73 13

143 . /
24.5

KN m m
×

=  

max Mfy =
220.73 13

127.4 . /
27.5

KN m m
×

=   

QAx = QAy = 
20.73 13

126 /
2.14

KN m
×

=  

Mux = 143 0.65 93 .KN m× =  

Muy = 127.4 0.65 82.8 .KN m× =  

Fax = FAy = 126 0.65 82KN× =  
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4.8.2 Design for positive moment for Rib in X-direction: 

Mnx= 
93

103.33 .
0.9 0.9

Mux
KN m= =  

Effective Flange width ( Eb )                                  ACI-318-02   (8.10.2) 

Eb  For T- section is the smallest of the following: 

Eb = 
13

3.25
4 4

L
m= =  

Eb  = 16 0.15 16 0.08 1.43bw t m+ × = + × =  

0.65Lc be m= = ------ Controls 

Check if a < t for a T-section for the rib: 

Let a = t, 

C = 0.85 fc t Eb = 0.85 24 80 650 1060.8KN× × × =  

 

d = h – cover - d/2 = 40-2-1 = 37cm 

Mn = T or C (d – 0.5 a) = 
0.08

1060.8 0.37 350 .
2

KN m
 × − =  

 

0.9 350 315 . 103.33 .Mn KN m KN mφ = × = >  

So a < t: 

Mn=103.33 KN.m 

Rn = 
6

2 2

103.33 10
1.16

650 370

Mn
Mpa

b d

×
= =

× ×
 

'85.0 fc

fy
m =  

420
20.5

0.85(24)
= =  

31 2 1 2 * 2 0 .5 * 1 .1 6
1 1 1 1 2 .8 4 1 0

2 0 .5 4 2 0

m R n

m f y
ρ −   

= − − = − − = ×      
   

 

As = 2.84*10
-3

 * 65 * 37 = 6.83 cm
2
 

A s min = ))((
4.1

))((
)(4

db
f

dbw
fy

cf
w

y

≥
′

                                     ACI-318  (10.5.1) 
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A s min =
24 1.4

(15)(37) (15)(37)
4(420) 420

≥        

A s min = 1.6 cm2 ≥  1.85 cm2                         

A s min = 1.85 cm
2
 

Select 2 Ф 25 with AS prov. = 9.81 cm². 

 

* Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

9.81 420 0.85 24 65

3.1

a

a cm

× = × × ×

=
 

3.65
0.85

a
X cm= =  

32 3.65
0.003

3.65

0.027 0.005

s

s

ε

ε

−
= ×

= >
 

  Ok… 

 

4.7.3 Design for positive moment for Rib in Y-direction  

Mny = 
82.8

92 .
0.9 0.9

Muy
KN m= =  

Effective Flange width ( Eb )                                  ACI-318-02   (8.10.2) 

Eb  For T- section is the smallest of the following: 

Eb = 
13

3.25
4 4

L
m= =  

Eb  = 16 0.15 16 0.08 1.43bw t m+ × = + × =  

0.65Lc be m= = ------ Controls 

Check if a < t for a T-section for the rib: 

Let a = t, 

C = 0.85 fc t Eb = 0.85 24 80 650 1060.8KN× × × =  

d = h – cover - d/2 = 40-2-1 = 37cm 
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Mn = T or C (d – 0.5 a) = 
0.08

1060.8 0.37 350 .
2

KN m
 × − =  

 

0.9 350 315 . 92 .Mn KN m KN mφ = × = >  

So a < t: 

Mn=92 KN.m 

Rn = 
6

2 2

92 10
1.03

650 370

Mn
Mpa

b d

×
= =

× ×
 

'85.0 fc

fy
m =  

420
20.5

0.85(24)
= =  

31 2 1 2 * 2 0 .5 * 1 .0 3
1 1 1 1 2 .5 1 1 0

2 0 .5 4 2 0

m R n

m f y
ρ −   

= − − = − − = ×      
   

As = 2.51*10
-3

* 65 * 37 = 6.05 cm
2
 

A s min = ))((
4.1

))((
)(4

db
f

dbw
fy

cf
w

y

≥
′

                                     ACI-318  (10.5.1) 

A s min =
24 1.4

(15)(37) (15)(37)
4(420) 420

≥        

A s min = 1.6 cm2 ≥  1.85 cm2                         

A s min = 1.85 cm
2
 

Select 2 Ф 25 with AS prov. = 9.81 cm².        

* Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

9.81 420 0.85 24 65

3.1

a

a cm

× = × × ×

=
 

3.65
0.85

a
X cm= =  

32 3.65
0.003

3.65

0.027 0.005

s

s

ε

ε

−
= ×

= >
 

  Ok… 
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4.7.4 Anchorage Reinforcement for Resistance against Rotation:    

 

As = 21 1
( .) 6.76 2.25

3 3
Asmain req cm× = × =  

 

Select 2 Ф 14 with AS prov. = 4.59 cm².       . 

 

4.7.5 Design shear for two-way Rib in both directions: 

Ф Vc =   Ф * 
6

'fc
  bw * d 

         = (0.75 * 
6

24
  0.15* 0.37)*1000 

         = 34 KN   

Ф Vsmin = (Ф 
3

1
 * bw * d) = (0.75

3

1
*0.15*0.37)*1000 = 13.9 KN. 

Ф 
3

1
 'fc * bw * d = 

1
0.75 0.15 24 0.37 1000 68

3
KN× × × × × =  

Vu = 82kN                             

 (ФVc + ФVsmin) < Vu ≤ ФVc + Ф 
3

1
 'fc * bw * d 

34 + 13.9 < 82 ≤ (34+68) 

47.9 < 82 ≤ 102 

Category (4) satisfied: 

82 34
109.33 45.33 64

0.75 0.75

Vu
Vs Vc

Vs KN

φ
= −

= − = − =

 

3

(2 50.24) 420 370
243.97 24.39

64 10

Av fy d
S

Vs

mm cm

× ×
=

× × ×
= = =

×

 

S ≤  d/2 = 37/2 = 18.5 cm  

Use S = 15 cm 

Then use φ 8 @ 15cm    
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4.8 Design of Beam (B23): 

 

Fig (4 – 12) Beam location (B23) 

 

Fig (4 – 13) Span Length  

 

Fig (4 – 14) Beam moment values (KN.m) 

  

Fig (4 – 15) Beam shear Values (KN) 
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4.8.1 Design for positive moment (Field 1):  

b = 60 cm                 

h =35 cm   

d = 35-(3+1) = 32cm Two Layer 

No positive moment is exist, so design at min. reinforcement. 

 

A s min =                                                                   ACI-318 (10 - 5.1) 

 

A s min = 

 

A s min = 5.59 cm2 ≥  6.4 cm2                         

A s min req. = 6.4cm
2
 

Select 3 Ф 18 in Bottom with AS prov. = 7.62 cm².    

 

* Check for yielding in bottom: 

Tension = Compression 

abffyA cs ×××=× '85.0    

(3 2.54) 420 0.85 24 60

2.61

a

a cm

× × = × × ×

=
 

3.07
0.85

a
X = =  

32 3.07
0.003

3.07

0.0282 0.005

s

s

ε

ε

−
= ×

= >
 

 ……. Ok 

 

))((
4.1

))((
)(4

dbw
fy

dbw
fy

cf
≥

′

24 1.4
(60)(32) (60)(32)

4(420) 420
≥



 61

4.8.2 Design for Negative moment (support 1): 

b = 60 cm                 

h =35 cm   

d = 35-(3+1) = 32cm  

 

Mu = 126.7 KN.m  

 

A s min =                                                                   ACI-318 (10 - 5.1) 

 

A s min = 

 

A s min = 5.59 cm2 ≥  6.4 cm2                         

A s min req. = 6.4cm
2
 

 

Mn (req)   = 126.7 / 0.9 = 140.77 KN.m    

m= 20.5 

Rn = Mn / (bw. d²) = 
6

2

140.77*10
2.29

600*320
MPa=   

31 2 1 2*20.5* 2.29
1 1 1 1 5.79 10

20.5 420

mRn

m fy
ρ −   
= − − = − − = ×      

   
                     

A s (req)  = 5.79*10
-3

 (60) (32) = 11.13 cm
2
 

 

Select 5 Ф 18 with AS prov. = 12.7 cm².       . 

 

))((
4.1

))((
)(4

dbw
fy

dbw
fy

cf
≥

′

24 1.4
(60)(32) (60)(32)

4(420) 420
≥
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* Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

(5 2.54) 420 0.85 24 60

4.35

a

a cm

× × = × × ×

=
 

5.12
0.85

a
X = =  

32 5.12
0.003

5.12

0.015 0.005

s

s

ε

ε

−
= ×

= >
 

  Ok… 

 

4.8.3 Design shear of Beam (Field 1): 

 

Ф Vc =   Ф * 
6

'fc
* bw * d 

         = (0.75 * 
6

24
* 600* 320)/1000 

         = 117.57 KN.   

0.5 Ф Vc = 117.57/2 = 58.78 KN 

 

Vu = 67.7 KN                                      (From Shear Envelope) 

1
58.78 67.7 117.57

2
uVc KN V Vc KNΦ = ≤ = ≤ Φ =  

So  Re (2) :igon Satisfy∴  

Minimum Reinforcement is required:- 

Then use 2 legsφ 10 @ 15cm    
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4.8.4 Design for positive moment (Field 2): 

b = 60 cm,                   

h =35 cm   

d = 35-(3+1) = 32cm  

 

Mu = 127.8 KN.m  

 

A s min =                                                                   ACI-318 (10 - 5.1) 

 

A s min = 

 

A s min = 5.59 cm2 ≥  6.4 cm2                         

A s min req. = 6.4cm
2
 

 

Mn (req)   = 127.8 / 0.9 = 142 KN.m    

m= 20.5 

Rn = Mn / (bw. d²) = 
6

2

142*10
2.31

600*320
MPa=   

31 2 1 2* 20.5*2.31
1 1 1 1 5.85 10

20.5 420

mRn

m fy
ρ −   
= − − = − − = ×      

   
                     

A s (req) = 5.85*10
-3

 (60) (32) = 11.23 cm
2
 

 

Select 5 Ф 18 with AS prov. = 12.7 cm².       . 

 

))((
4.1

))((
)(4

dbw
fy

dbw
fy

cf
≥

′

24 1.4
(60)(32) (60)(32)

4(420) 420
≥
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* Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

(5 2.54) 420 0.85 24 60

4.35

a

a cm

× × = × × ×

=
 

5.12
0.85

a
X = =  

32 5.12
0.003

5.12

0.015 0.005

s

s

ε

ε

−
= ×

= >
 

  Ok… 

 

4.8.5 Design shear of Beam (Field 2): 

 

Ф Vc =   Ф * 
6

'fc
* bw * d 

         = (0.75 * 
6

24
* 600* 320)/1000 

         = 117.57 KN.   

Ф Vsmin = (Ф 
3

1
 * bw * d) = (0.75

3

1
*60*32) /1000 = 48KN. 

 

Vu = 157 KN                                      (From Shear Envelope) 

117.57 157 min 165.57uVc KN V Vc Vs KNΦ = ≤ = ≤ Φ + =  

So  Re (3) :igon Satisfy∴  

Minimum Reinforcement is required 

 

Re . min 48q Vs KNφ =  

S

dFyAv
Vs

×××
=
φ

φ  
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3

.

0.75 2 78.5 420 320
48 10

329.7 32.97

reqS

mm cm

× × × ×
× =

= =

 

32
( ) 16

2 2

Use S  15 cm.

d
S cm≤ = =

=

 

Then use 2 legsφ 10 @ 15cm    

 

4.8.6 Beam Detail:- 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (4 – 16) Beam Detail (B23) 
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4.9 Design of Column: 

4.9.1 Design of Short Column(C12):                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

4.9.1.1 Design of longitudinal Reinforcement: 

Select column (C12) for design: 

Pu =2790 KN  

Pn Req = 2790 / (0.65) = 4292.3 KN 

Use ρ  = ρ g = 3.5 % 

Pn = 0.8 Ag {0.85 cf ′  + ρ g (fy – 0.85( cf ′))} 

4292.3 *10
3
 = 0.8 Ag [0.85*24+0.035(420-0.85*24)] 

Ag = 1524 cm² 

Use 60cm x30 cm   => Ag = 1800 cm²               

4292.3 *10
3
   = 0.8(1800) [(0.85)*24+ ρ greq(420-0.85*24)] 

ρ g = 0.0214 > 01.0min =ρ  

Ast req = (0.0214) (1800) = 38.63 cm² 

 

Use 14Φ20 A s provide = 43.96 cm² 
 

 

1234(( −≤







r

Klu








2

1

M

M
) 

           40≤            ……………..      ACI 10-12-2 

Lu:  Actual length.  

K: effective length factor (K= 1 for braced frame). 

R: radius of gyration = 0.3 h = 
A

I
 

 

 

 

 

Fig. (4-17)Column Model 
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1

2

1

2

34 12

1, 3.22

0.3*0.6 0.18 , 1

1*3.22
17.88 34 12*1

0.18

17.88 22

.... .

MKL

r M

K lu m

M
r

M

Short Column

< −

= =

= = =

= < −

<

∴

 

4.9.1.2 Design of the Tie Reinforcement: 

Spacing ≤ 16*db (Longitudinal bar diameter) =16*2.0=32cm 

     ≤ 48*dt (tie bar diameter) = 48*1.0=48cm. 

     ≤ Least dimension=60cm 

Use Ø 10 ties @ 25cm spacing. 
 

The design column is shown in Fig. (4-18). 

 

Fig. (4-18).Detail Of Column 
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4.10 Design of Stairs: 

 

 

Fig. (4-19): Stair Location 

 

4.10.1 Dead load: 

h
376

188 20
20 20

L
cm Take it as cm= = = ≈  

1 16.5
tan ( ) 28.8

30
θ −= = o  

 (DL)  Concret plat 20.2 25
5.7 /

cos 28.8
KN m

×
= =   

(DL)  Steps = 21
0.165 25 2.06 /

2
KN m× × =  

(DL)  Plaster = 20.03 22
0.75 /

cos 28.8
KN m

×
=  

 

(DL) V.Mortar 20.03 22 16.5
0.363 /

30
KN m

× ×
= =  

(DL) H.Mortar 20.03 22 0.7 /KN m= × =  

(DL)  V.Plate 20.03 22 16.5
0.363 /

30
KN m

× ×
= =  

(DL) H. Plate 20.04 22 33
0.968 /

30
KN m

× ×
= =  

Total dead load = 10.9 KN/m
2
 

Wu = 1.2 D + 1.6 L = 1.2(10.9) + 1.6(5) = 21.08 KN/m
2
 

For 1 m of the stair slab 

Wu = 21.08 KN/m 



 69

4.10.2 Design for positive moment: 

 Calculate the magnitude of support reaction in stair: 

 

 

Fig. (4-20): Distribution Load of Stair . 

 

 

 

 

 

 

Fig. (4-21): Moment Diagram of Stair. 

  

 

Fig. (4-22): Shear Diagram of Stair  

 

d = 20 - 2 - 1 = 17 cm. 

Shear design: 

'
6

0.75
( 24 1000 170) /1000 104.1

6

104.1 36.5 ..

Vc fc b d

Vc KN

KN KN OK

φ
φ

φ

= × ×

= × × =

> >

 

Moments Diagram:   

 

Shear Diagram:  
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Moment by using the diagram: 

Mu = 59 KN.m 

Mn = 59/0.9 = 65.55 KN.m  

6

2 2

M n 65.55*10
R n 2 .15  M P a

bd (1000)(170)
= = =  

m = 
c

y

f

f

′*85.0
= 

420

0.85*24
 

20.5m =  












−−=

y

n

f

Rm

m

2
11

1
ρ  

1 2*20.5*2.15
1 1

20.5 420
ρ

 
= − − 

 
 

0.0056ρ =  

dbAs ..ρ=  

As = 0.0056*(100)*(17) = 9.52 cm 2  

A s min = ))((
4.1

))((
)(4

db
f

dbw
fy

cf
w

y

≥
′

                                     ACI-318  (10.5.1) 

A s min =
24 1.4

(100)(17) (100)(17)
4(420) 420

≥  

A s min = 4.95 cm2 ≥  5.67 cm2                         

A s min = 5.67 cm
2
 

AsSh&Temp. = 0.0018*(100)*(20) = 3.06 cm 2  

9.52cm
2
 > 3.06 cm

2
 

Use Φ16 @ 20 cm.      AS provided. = 10 cm
2 
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Check for yielding: 

Tension = Compression 

6

0.85 '

10.0*420 42.0*10

s c

s

A fy f b a

A fy −

× = × × ×

× = =
   

6(42) 10 0.85 24 1.00

2.05

a

a cm

−× = × × ×

=
 

2.05
2.41

0.85 0.85

a
X cm= = =  

17 2.41
0.003

2.41

0.018 0.005

s

s

ε

ε

−
= ×

= >
 

  Ok…. 

 

4.10.3 Development length of the bars: 

b

c

y
d

f

f
Ld ...

2
γβα

′

=  

For Φ16 bars:  

420
1 1 1 1.6

2* 24

71.4

:

100

Ld

Ld cm

Use

Ld cm

= × × ×

=

=

 

 

4.10.4 Design of Secondary Reinforcement:  

As = 0.0018(100) (20) = 3.06 cm 2  

Use Φ12 @ 20 cm.      AS provided. = 3.95 cm
2
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4.10.5 Detail of Stair: 

 

Fig. (4.-23): Detail of Stair  

 

 

4.11 Design of Shear wall: 

 

4.11.1 Calculation of loads:  

[ ]
for floor

for toonefloor

for onefloor

W Dl*Area

W 10.03*1100 932.75

W 11965.75 KN .

=

= +

=
 

4.11.2 Calculation of shear force on "shear walls”:  

From Uniform Building Code 1997(UBC): 

Z=0.3    zone"3"      

R=5.5         

I=1 

Ca=0.24 

Cv=0.24 

hn=24m 

Ct=0.0488 
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Where: 

Z = seismic zone factor as given in Table 16-I.   

R = numerical coefficient representative of the inherent over strength and global 

ductility capacity of lateral force resisting systems, as set forth in Table 16-N or 

16-P. 

I = importance factor given in Table 16-K. 

Ca = seismic coefficient, as set forth in Table 16-Q. 

Ct = numerical coefficient given in Section 1630.2.2. 

Cv = seismic coefficient, as set forth in Table 16-R. 

hi, hn, hx = height in feet (m) above the base to Level i, n or x, respectively. 

          Eq…30-8   (UBC) ( ) 4/3

hC nt
T = 

( )3/ 4
T 0.0488 24 0.52= =  

1

Cv.I 0.24 1
V W W 0.083W control

R.T 5,5 0.52

×
= = =

×
 

1

2.5Ca.I 2.5 0.24 1
V W W 0.109 W

R 5.5

× ×
= = =  

1V 0.11Ca.I.W 0.11 0.24 1 W 0.0264 W= = × × × =  

 

��V 0.083W 0.083 71794.5 5958.94 control= = × =  

 

Ft 0.07 T V 0.07 0.52 5958.94 216.9= × × = × × =  

 
 

floor 
W  (KN) V   

(KN) 

H  (m) Ft  

(KN) 

(V-Ft) (W*h) Fx 

Floor(4) 11965.75 5958.9 24 216.9 5742 287178 1539.2+Ft 

Floor(3) 11965.75 5958.9 20.36 216.9 5742 243622 1305.8 

Floor(2) 11965.75 5958.9 16.72 216.9 5742 200067 1072.3 

Floor(1) 11965.75 5958.9 13.08 216.9 5742 156512 838.9 

Floor(0) 11965.75 5958.9 9.44 216.9 5742 112956 605.4 

Floor(B) 11965.75 5958.9 5.8 216.9 5742 69401 371.9 

 71794.5     1069736  

Table (4 – 3) Calculation of the total Fx.   

( ) hwhwFF i

n

i ixxtx
V ∑ =
−=

1
/ 

x
[5742 287178] /1069736

1539.2

F = ×

=
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Fig. (4-24): Fx-Diagram 

 

By using the software (Staad pro.) to Analysis the shear wall it was 

get result as the following: 
"It was effect 100 KN to building from the side" 

NO. plate Sxy    KN/m2 dimension 

2701 37 1.6*0.3 

2702 45 0.8*0.3 

2703 28 1.2*0.3 

2704 16 1.2*0.3 

2705 7.3 2.0*0.3 

2706 11 0.4*0.3 

Table (4 – 4) Calculation "Sxy" from STAAD Program.  

( d i m ) 5 0 %S x y × =∑  

Vu=Fx*50% 

Vu4=1758.4*50%=879.2 

Vu3=3064.2*50%=1532.1 

Vu2=4136.5*50%=2068.25 

Vu1=4975.4*50%=2487.7 

Vu0=5580.8*50%=2790.4 

VuB=5952.7*50%=2976.3 

 

 

 
 

Fig. (4-25): Moment & Shear-Diagram for Shear Wall. 
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4.11.3 Shear Wall Design Parameters:  

Fc =24 MPa  

fyFy =420 MPa.  

h=25 cm. Shear wall thickness. 

L4=7.2 m. shear wall width 

Hw=24 m. Story height. 

4.11.4 Design of the Horizontal Reinforcement: 

Vu=2790.4 KN 

Vn=2790.4/0.75=3720.5KN 

d=0.8*Lw=0.8*7.2=5.76 m. 

dh
cf

V C
××

′
=

61
 

1

24
220 5760 1034.6

6C
mm mm kNV = × × = 

Vs =Vn – Vc1 

     =3720.5-1175.7=2685.8 KN.      

s
AVh

2

=
dfy

V S

*
=

2

2544.8

420 / *5760

kN

N mm mm
=0.000105 m. =0.111 cm. 

s
AVh

2

=0.0025*h=0.0025*25cm=0.000625 m =0.0625 cm. 

S 2
=Lw/5=7.2m/5=1440 mm. 

S 2
=3*h=3*25cm=750 mm. 

S 2
=500 mm controls. 

Use 2 Φ10= 1.57 cm
2
.  

S 2
=1.57/0.0625=25< 50 cm 

Use S 2
=25 cm 

s
AVh

2

=
21.57 10

0.0628
0.25

−×
=  

0.0628 > 0.0625 

 

Use 2Φ10   @ 25cm C/C for the reinforcement in two layers. 
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4.11.5 Design of the Vertical reinforcement: 

AVn
= h

hLw

hw
S

S
AVh *)]0025.0

*
)(5.2(5.00025.0[

1

2

−−+  

24
3.3 2.5

7.2

w

w

h

L
= = >  

>> AVn
=0.0025 S1 h. 

S1
= 7.2 m /3=2400 mm. 

S1
=3*0.20 m=750 mm. 

S1
=450 mm. controls 

>>
s
AVh

1

= 0.0025*0.25                      >>
s1

610792 −××
= 0.0025*0.25 

S1= 25cm 

Use 2Φ10   @ 25cm C/C for the reinforcement in two layers. 

 

4.11.6 Design of moment:  

At Mu=35517.9 KN.m  

As= ( LW /S1)*2*113 

As= (7.2m/0.4m)*2*113=0.004068 m
2
. 

Lw

Z
= 

fyAs

hLwf
C

*

***85.0
2

1

/1
β

+

 

=
2

2 2

1

0.85*0.85*24 / *7.2 *0.25
2

0.004068 *420 /

N mm m m

m N mm
+

=0.0559 

Mn= Φ (0.5*As*fy*Lw (1- 
Lw

Z
)) 

Mn=0.9*0.5*0.004068 m
2
*420N/mm

2
*7.3m (1-0.0493)=5.2988 MN.m. 

Mu=35517.9-6697.3=28820.6 kN.m.  

Ast= 
)(

/

CwLwfy

Mu

−
Φ

= 
2

28.8206 / 0.9

420 / (7.2 0.7 )N mm m m−
=122.9cm

2
. 

Use 24Φ25. 
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Moment after the second floor: At Mu=16305.6KN.m 

Mu=16305.6-5263.8=11042.8 KN.m 

Ast= 
)(

/

CwLwfy

Mu

−
Φ

= 
2

11.042 / 0.9

420 / (7.2 0.6 )N mm m m−
=44.94 cm

2
 

Use 10Φ25.  
 

4.11.7 Shear wall Detail:  

 

 

Fig. (4-26): Detail of shear wall 
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4.12 Design of Basement wall: 

 
 

Fig. (4-27): Basement wall-Diagram 

4.12.1 Load Calculation:  

e ο =γ* h *Kο 

θ = 30
ο
 

33.0
30sin1

30sin1

sin1

sin1
=

+
−

=
+
−

=
θ
θ

K  

e ο = 17*7.5*0.33=42 KN/m 

ep=P*Kο  

   = 5*0.33 = 1.65 
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4.12.2 Thickness Calculation:  

Assume ρ = 0.011  

6

2 2

420
20.5

0.85 ' 0.85 24

(1 0.5 )

0.011 420(1 0.5 20.5 0.011) 4.1

260.1 10
4.1

0.9 0.9 1000

265.5

265.5 30 10 305.5

.... 35

fy
m

fc

Rn fy m

Rn

Mu
Rn

b d d

d mm

H mm

Select H cm

ρ ρ

= = =
× ×

= × −

= × − × × =

×
= ⇒ =

× × × ×
=

= + + =

=

 

 

4.12.3 Wall Design:  

Mu=260.1 KN.m 

6

2 2

3

3 2

260.1 10
3

0.9 0.9 1000 310

1 2 1 2 20.5 3
1 1 1 1 7.76 10

20.5 420

7.76 10 100 31 24.05

Mu
Rn

b d

Rn m

m fy

As cm

ρ −

−

×
= = =

× × × ×

   × × × ×
= − − = − − = ×      

   

= × × × =

 

Select  Φ18@10cm 

 

As min = 0.0012* b * h 

            = 0.0012 * 100 * 35 

            = 4.2 cm
2
  

As =24.05>As min=4.2 cm
2 

 

4.12.4 Design of Secondary Reinforcement: 

 Select the grater of: 

1- As = (1/5)*As main. = (1/5)*24.05 = 4.8 cm
2 
---- controls 

2- As for shrinkage and temperature= 4.2 cm
2
  

Select  Φ12@20cm at main reinforcement layer 

Select  Φ12@25cm horizontal and vertical at the other  layer 
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4.12.5 Check for Shear:  

   

 

 

 

 

 

No shear reinforcement is required. 

4.12.6 Basement Wall Detail:  

 

Fig.(4-28) Basement Wall Detail. 

 

( )

177.9 .

24
1000 350 30 10

60.75
1000

189.8 177.9 .

Vu KN

Vc

Vc KN Vu KN

φ

φ

=

 
× × − − 

 =
 
 
 

= > =
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4.13 Design of Strip Footing: 

4.13.1 Load Calculation 

Weight of wall (D.L.) = (height) Thickness * 1m wide * γc 

                                    = 7.5 * 0.3 * 25=56.25 KN/m 

From beam D = 2584KN 

                   L = 1568.9KN 

Wu= (2584+1568.9)/13.32=311.7 KN/m 

Total W= 311.7+56.25 = 368 KN/m 

4.13.2 Determine the Footing Width:  

Allowable soil pressure = 500 KN/m² 

Assume footing thickness is 0.3 m. 

.

368
0.736

500all net

W total
Footing w idth m

γ
= = =  

The main reinforcement needs an enough   

Distance to anchorage development length due 

 to the following Equation:                            

0.24 0.24 420
1.2 24.6

' 24
b

fy
L d cm

fc

× ×
= = × =  

L=24.6 from each side, we have L=30 

So select 90 cm width of strip footing. 

Determined of the contact pressure: 

Factored loads: 

qu= 1.2*Dw+1.6*L  

qu= 1.2*2584+1.6*1586.9= 5639.84KN 

qu/lw= 5639.84/13.32=423.4KN/m 

quw= 56.25*1.2=67.5KN/m 

Area

P
P u
net =  = 2423.4 67.5

545.4 /
1 0.9

kN m
+

=
×

 

dbfVV wccn ′==
6

1
 

 

Fig.(4-29) Basement Wall Model 
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uc VV =Φ     

1 545.4 1 0.3
0.75 24 (900) ( )

6 1 2
d d

− × × × = − 
 

 

( ) 0.149

( ) 15

15 8 1.6 24.6

d m

d cm

Total thicness cm

=

=

= + + =

 

So select strip at min. thickness as 30 cm due to ACI code 
 

4.13.3 Determine Reinforcement for Moment Strength: 

Mu = (Pnet) (
2

widthwallwidthfooting −
)* (

4

widthwallwidthfooting −
) 

        = 545.4 * 0.3 * (0.15)  

  24.54 KN/m .Mu =  

2

6

**

10*
 Rn  Required

db

M u

Φ
=  

d= 30-8-1.6= 20.4cm 

6

2

24.54 10
Required Rn  0.73

0.9 900 204

×
= =

× ×
 

m  = 
'*85.0 fc

fy
 = 

420

0.85*24
= 20.5 

ρ = 
m

1
(1 - 

fy

mRn2
1− )   

ρ = 
1

20.5
(1 - 

2(20.5)(0.73)
1

420
− ) = 1.77*10

-3 
  

As = 1.77*10
-3 

* 100*20.4= 3.6cm
2
 

As min= 
1 1

0.25* 24 *100*20.4* 1.4*100*20.4*
420 420

>  

5.9 cm
2
 < 6.8 cm

2 

As min= 1.3*As req.= 4.68 cm
2 
 

 Asreq = ρ X b X h = 0.0018 X 100 X 30 = 5.4 cm²   -----controls      

Use Φ12 @ 20 cm Aprov.= 5.65 cm
2 
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Secondary reinforcement: 

As for shrinkage and temperature= 0.0018*100*30= 5.4 cm
2
 

Use Φ12 @ 20 cm Aprov.= 5.65 cm
2 

 

4.13.4 Development length of main reinforcement: 

12 *
. . .

25*

y

b

c

f
Ld d

f
α β γ

′

=  

For Φ12 bars db=1.2 cm:  

420
1 1 1 1.2 30

2 24

51.43 30

30 5 25 Re 51.43

Ld cm

Ld cm cm

Availble Ld cm quiered Ld cm

= × × × ≥
×

= ≥

= − = ≤ =
 

 

1
0.24 * *1.2 * 0.7 * 17

'
fy cm

fc
=  

So a standard hook of (20 cm) must be used to provide Ld 

 

4.13.5 Design of Dowel Bars: 

As minreq = 0.0012 * 100 * 20.4 = 2.448 cm 
2.
 

Use Φ 10 @ 25 cm… Aprov. = 3.14 cm2
 

Ld =  0.044* *db fy  = 0.044*1*420 = 18.5 cm 

Not less than: 

Ld =  
24* *

'

db fy

fc
 = 

24*1*420

24
= 20.6 cm. 

Ld available = 20 cm 

 

4.13.6 Design of Secondary Reinforcement: 

As min.req = 0.0018 * 90 * 30 =4.86 cm 
2.
 

Use 5 Φ 12 with As=5.65
 
cm

2 

Use Φ 12 @ 20 cm… Aprov. = 5.65 cm2
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4.14 Design of Isolated Footing: 

 

    Once the ultimate column or load is determined, the proper footing can 

be designed.  The following subsections describe the analysis and design 

of footing (F2). 

 

 

4.14.1 Load Calculation: 

 

Factored load =3500 KN 

Soil weight = 17 KN/m
2
 

Column geometry 60 * 30 cm 

Pu = 3500 KN 

The allowable soil pressure = 700 KN/m
2
  

                                                                

 

4.14.2 Design of footing: 

Pnet=1.4* Allowableσ = 1.4 * 500 = 700 KN/m
2
. 

Asreq. = 23500
5.0

700

DL LL
m

Pnet

+
= =  

Try 2.4 X 2.10   Area = 5.04 m
2
. 

 

Select Foot Geometry 2.40 * * * * 2.10 

 

 

 

 

 

 

 

Fig.(4-30) Isolated Footing 
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4.14.3 Determine Depth Based on Shear Strength: 

Using critical section for one-way shear action and letting Vn=Vc 

'

3

3

24
0.75 0.75 2400 .

6 6

min 40

min 40 7 1 32

( )( .. .. .. )

500 0.58 1.10 609

1
0.75 24 2400 . 580 10

6

580 10
. 39.48

1469

39.48 7 1 47.48

net

fc
Vu Vc b d dreq

h cm

d cm

Vu P one way shear area

Vu KN

Vu Vc

dreq

dreq cm

hreq c

φ

φ

≤ = × × × = × × ×

=

= − − =

=

= × × =

≤

× × × × ≥ ×

×
= =

= + + =

.. 70.0

m

let h cm=

 

Select Height of foot = 70.0 cm 

 

Check this depth for two-way shear action (punching), using critical 

section with d = 62cm. 

ob  =2(a+b/2)+1*(b+2*d/2) = 428 cm 

Where: 

cβ = a / b =60 / 30 = 2 

ob  = Perimeter of critical section taken at (d/2) from the loaded area 

sα  = 40             for interior column 

 

 



 86

 

Fig.(4-31) Critical Section Of bunching 

 

The Punching shear strength is the smallest of: 

1- dbfV oc

c

c

′








+=
β
2

1
6

1
   

1 2
1 24 *4280*620 4422.67

6 2
cV KN

 = + = 
 

         

2- dbf
db

V oc

o

s

c

′








+= 2

/12

1 α
    

1 40
2 24 *4280*620 8618

12 4280 / 620
cV KN

 = + = 
 

    

 

3- dbfV occ

′=
3

1
     

1
24 *4280*620 4422.67

3
cV KN= =       

The smallest value of Vc controls 

Vc= 4422.67KN 

VuR = Pu – Pnet*b*a*(area of critical section) 

VuR= 3500-694.44*(0.92*1.22) = 2720.5 KN 

cVΦ = 4429.67*0.75=3317KN 

cVΦ =3317 > VuR =2720.5 OK 
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4.14.4 Check Transfer of Load at Base of Column: 

(0.85 . )Pn fc Ag Asreq fy Pu′Φ = Φ + × ≥  

[ ] 30.65 (0.85)(24)(60 30) . 420 3500 10Pn AsreqΦ = × + × ≥ ×  

As req. = 40.77 cm
2 

Use 9 Φ 25     dowels with  sA  = 44.1 cm 2  

 

4.14.5 Development Length ( dL ): 

 Ld for Φ 20: 

dL  = bd
fc

fy
×

'4
 

 dL  = 
420

4 24
bd×    =  

420
2.5

4 24
×   = 53.6 cm ≥ 0.044 (db) (fy) = 46.2 

Available embedment = 70 – 8 – 2 = 60 cm > 53.6 cm   

                                                                                  ∴  OK. 

 

 

4.14.6 Design for Bending Moment in long direction:  

 

 

Fig.(4-32) Critical Section For Bending Moment. 

 -Design in plain concerte :                                                     

At the face of the column:-  
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Mu at section 1-1 : 

Mu= 694.44*0.9*0.45*2.10 = 590.62 KN.m                                   

σ t ≤  fct 

Fct= 0.24* 24   

Φ* Mn ≥  Mu      Φ= 0.55 

Φ* Mn=0.55*0.42* 24 *Sm ≥Mu 

Φ* Mn=0.55*0.42*
22400*700

24 *
6

≥Mu 

226.4 < 590.62 KN.m 

Design in plain concerte not satisfied 

 

--Design of reinforcement : 

Mn = Mu/0.9 = 656.24 KN.m 

Rn req. = Mn/b.d
2
 = 

6

2

656.24*10
0.711

2400*620
=  

0.85* '

fy
m

fc
= =  

420
20.5

0.85*24
=  

ρ = 
m

1
(1 - )

2
1

fy

mRn
− = 

1

20.5
(1 - 32*20.5*0.711

1 ) 1.72*10
420

−− =  

Req. sA  = 0.0017 (2400) (620) =25.64 cm 2  

Check for min. reinforcement:  

As min. = 21
0.25* ' * * * 43.39fc b d cm

fy
= =  

Not less than As min= 21
1.4* * * 49.6b d cm

fy
= =  

So As=1.3*As req. = 33.33 cm
2 
 

-Shrinkage and Temperature Reinforcement: 

As = 0.0018 * b *h=0.0018*2400*700= 30.24 cm
2 

--- As req= 33.33 > 30.24    

Use 7 Φ 25 with   sA  = 34.3 cm 2  
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4.14.7 Development Length ( dL ): 

Category (A), item 2 applies, 

 Ld for Φ 25: 

 dL  = 
420

1 1 1 2.5
2 ' 2* 24

b

fy
d

fc
α β λ× × × × = × × × ×  = 107.2cm 

Available embedment = ((240-60)/2) – 5 = 85cm > 107.2 cm   

 Use standard hook of (25 cm) must be use to provide Ld    

 

Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

343 420 0.85 24 240

29.42

a

a mm

× = × × ×

=
 

 

34.6
0.85

a
X = =  

620 34.6
0.003

34.6

0.05 0.005

s

s

ε

ε

−
= ×

= >
 

  Ok… 

 

 

4.14.8 Design for Bending Moment in short direction:  

-Design in plain concerte : 

At the face of the column:- 

Mu at section 1-1 : 

Mu= 694.44*0.9*0.45*2.40 = 674.99 KN.m  

σ t ≤  fct 

Fct= 0.24* 24   

Φ* Mn ≥  Mu      Φ= 0.55 
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Φ* Mn=0.55*0.42* 24 *Sm ≥Mu 

Φ* Mn=0.55*0.42*
22400*700

24 *
6

≥Mu 

226.4 < 675 KN.m 

Design in plain concerte  not satisfied 

 

--Design of Reinforcement : 

Mn = Mu/0.9 = 750 KN.m 

Rn req. = Mn/b.d
2
 = 

6

2

750*10
0.93

2100*620
=  

0.85* '

fy
m

fc
= =  

420
20.5

0.85*24
=  

ρ = 
m

1
(1 - )

2
1

fy

mRn
− = 

1

20.5
(1 - 32*20.5*0.93

1 ) 2.26*10
420

−− =  

Req. sA  = 0.00226 (2100) (620) =29.51 cm 2  

Check for min. reinforcement:  

As min. = 21
0.25* ' * * * 40.32fc b d cm

fy
= =  

Not less than As min= 21
1.4* * * 45.83b d cm

fy
= =  

So As=1.3*As req. = 38.36 cm
2  

-Reduction of Reinforcement for Rectangular Footing in Short 

Direction: 

.

2

( 1)

 Direction 2.4
1.14

 Direction 2.1

2
0.933

(1.14 1)

s

s

s req

Long m

Short m

As As

γ
β

β

γ

γ

=
+

= = =

= =
+

= ×

  

As= 0.93 * 38.36 =35.67 cm
2
 

-Shrinkage and Temperature Reinforcement: 
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As = 0.0018 * b *h=0.0018*2100*700= 26.46 cm
2 

--- As req= 35.67 > 26.46    

Use 8 Φ 25   with  sA  = 39.2 cm 2  

 

4.14.9 Development Length ( dL ): 

Category (A), item 2 applies, 

 Ld for Φ 25: 

 dL  = 
420

1 1 1 2.5
2 ' 2* 24

b

fy
d

fc
α β λ× × × × = × × × ×  = 107.2cm 

Available embedment = ((210-60)/2) – 5 = 70cm > 107.2 cm   

Use standard hook of (25 cm) must be use to provide Ld    

 

Check for yielding: 

Tension = Compression 

abffyA cs ×××=× '85.0    

490 420 0.85 24 210

48

a

a mm

× = × × ×

=
 

56.51
0.85

a
X = =  

620 56.5
0.003

56.5

0.029 0.005

s

s

ε

ε

−
= ×

= >
  

 Ok… 
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4.14.10 Isolated Footing Detail: 

 

Fig (4-33): Footing (F2) Detail. 
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 الاستنتاجات و التوصيات

 

  :الاستنتاجات ) 5-1( 

 

على كل من يقوم بعملية التصميم الانشائي ان يتمتع بالقدرة على التصميم اليدوي الـى   .1

 . ة ببرامج التصميم المتنوعةجانب المعرفة الجيد

 

يجب معرفة العوامل الطبيعية المحيطة بالمنشأ المراد تصميمة من اجل معرفة القـوى   .2

 .الناتجة عن تلك العوامل 

  

تعد إحدى أهم خطوات التصميم الإنشائي هي كيفية الربط بـين العناصـر الإنشـائي     .3

هذه العناصـر لتصـميمها    المختلفة من خلال النظرة الشمولية للمبنى و من ثم تجزئة

 . ة التصميم مع أخذ الظروف المحيطة بعين الاعتباريبشكل منفرد ومعرفة كيف

  

في جميع  (Two-way ribbed slab) و (One-way ribbed slab)تم استخدام نظام  .4

لبيـوت   (Solid slab)كما تم استخدام عقـدات   .الطوابق نظرا لطبيعة وشكل المنشأ 

 ا أكثر فاعلية من عقدات الاعصاب في تحمل الأحمال المركزة ،لأنه الدرج والمصاعد

  .نظرا للأحمال الكبيرة في الطوابق (T-Beam)كما تم استخدام جسور من نوع 
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KN/m 500)تصميم أساسات المبنى على قوة تحمل المسموحة للتربة تساوي تم  .5
2
و  (

لانشائية الواقعة علـى  بذلك تم اختيار الشكل النهائي للأساس بناء على نوع العناصر ا

 . ذلك الاساس من اعمدة وجدران وغيره

  

 فـي التصـميم   Atir)(أما بالنسبة لبرامج الحاسوب المستخدمة فقد تم استخدام برنامج  .6

  .وكانت النتائج متطابقة التسليح لكافة العناصر بعد أن تم حسابها يدويا  ةومقارن

 

 .من كود الحمال الأردني  الأحمال الحية المستخدمة في هذا المشروع كانت .7

  

يسـتطيع  من الصفات التي يجب أن يتصف بها المصمم هي الحس الهندسي الذي يقوم  .8

وهذا يتطلب خبرة عملية وبعـد  , من خلاله عمل تصميم قابل للتنفيذ على أرض الواقع

  .نظر
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  :التوصيات )5-2(

  

منا لطبيعة المشاريع الإنشائية في توسيع وتعميق فه اكبير ادورشروع لقد كان لهذا الم     

أن نقدم مجموعة  ومن خلال هذه التجربة ونود هنا. وتحاليل وتصاميمبكل ما فيها من تفاصيل 

  .ختار مشاريع ذات طابع انشائييخطط بأن  لمن نصحتعود بالفائدة وال أنبمن التوصيات نأمل 

  

عمارية بحيث يتم إختيار مواد كامل المخططات الم وتجهيز في البداية، يجب أن يتم تنسيقف   

في بلادنا، أن يتم اختيار مبنى مكتف ام الإنشائي للمبنى، مع أنه وفي غالب الأحيان البناء والنظ

طر غير المكتفة والمقاومة للزلازل لأمن الخرسانة المسلحة والواجهات الحجرية، ذلك أن نظام ا

ولابد في هذه المرحلة من توفر معلومات . دقة وتفاصيل خاصة أثناء عملية التنفيذ تحتاج إلى 

بعد ذلك  وذلك في تقرير جيوتقني خاص بتلك المنطقة ، شاملة عن الموقع وتربته وقوة تحملها

يتم تحديد مواقع الجدران الحاملة والأعمدة، أيضا بالتوافق والتنسيق التام مع الفريق المعماري، 

ول على أكبر قدر ممكن من الجدران ويحاول المهندس الإنشائي في هذه المرحلة الحص

الخرسانية المسلحة بحيث تكون موزعة بشكل منتظم أو شبه منتظم في أرجاء المبنى، ليتم 

  .استخدامها فيما بعد في مقاومة أحمال الزلازل وغيرها من القوى الأفقية

  

  .يجب ان يتم تنفيذ المشروع تحت اشرف لجنة هندسية مختصة 

  :شروع كمايليويمكن تلخيص أعمال الم

 .وعناصره المختلفة الميتة والحية والتي يتعرض لها المبنى بنوعيها حساب الأحمال .1
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 . ...قدات وأعصاب وجسور وأدراج الختصميم العناصر الأفقية من ع .2

 .تصميم العناصر الرأسية من أعمدة وجدران .3

موزعه  العلم بأنه  يفضل أن تكون هذه الجدران مراجعة كفاءة جدران القص، مع. 4

الاستفادة من وجود الجدران الخارجية وغيرها من بانتظام في اجزاء المبنى وكذلك 

 .الجدران الخرسانية المسلحة، وذلك لمقاومة القوى الأفقية من زلازل وغيرها

 ."Basement Walls" تصميم الجدران الإستنادية .5

المستمره، ، المنفصله، المشتركة: تصميم الأساسات بأنواعها وأشكالها المختلفة .6

 .والحصيره

يجب القيام بعمليات الدمك المطلوبة تحت المدة الارضية بشكل جيد وفقا للكود  .7

 .الامريكي

المراجعة النهائية للتفاصيل الإنشائية، والتأكد من التوافق التام بينها وبين المخططات  .8

  .والتفاصيل المعمارية

الفنية والهندسية الأردني الصادر عن  ينصح في أثناء التنفيذ بمراجعة كتاب المواصفات.  9

 .وزارة الأشغال العامة 

يجب استكمال عمل التصميم الكهربائي و الميكانيكي للمشروع قبل المباشرة في التنفيذ . 10

 .لإدخال أي تعديلات محتملة عليه من الناحية الانشائيه
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