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,�      �8�	� �� �%	�� �	>���% ��"� k�� "��	5       !C� !C>��`  �"E�   .        �%��C
 �	C>���% ��"C� �C4���

 S8�	� 	� 	4%	G� �	G>1.55!� !>��` �"E� .  

  

:"UF(1  

< "��"� ���� "=�I !�	� ��
��@ "�Z �	4FI ��⅓�� '4E �	G> 'FX� "=�I D��"� ��.  
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H� �� ��	4I�� ��"� Y,�  !�	� ���"�� '4E $�   
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-�� k	�(� J� �8�` !>� c��E QG` "�� 	4I�� ��  !>!% c��E l"� �� !���. 

  
 

-    	>�(	��2 �8�	� 1.5            �C� 'C4E �	CG> ��C
��@ �C�>� �	C>��(	��2 �8�	� "��"�    ��C�)  ���C% ��

�%��
  ( 

-> CC?� 	>��(	��2 :	� �	>��(	��2 H� !�	F% �1�"6 � 

��� "�G� �(��"1 .�	>��(	��2 �!� "�G� T��� �� 

�� "D% �� �1�"6 ��(	��2 ����� �� �� �(��"1  J�"�� .  
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	�:  ��!,�d5��  :d !�8� �	>��(	��2 'I	1 �� )!�8� '4E �� (<'4E �� ��(	��2 �"=8�� "+#  
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J�)� C�� �� ��8
� 9D
�?    ����ACI-83  

  1<J�,�9� �1�"6 l$�   

  2<5�	-� c	# l$�  

  

  

��.% : ����� ��               'C
� T$	C��� ���"C6 �	C48%	@ SC%	>� �	C�4@ �� �L2        �C�� �	C�4@ ��=%	C��

�%	>� �� s"� 	> ���.  

     �%	�� ���% $ �%��
 ���% ]�"-( :           �CFI �� 	� �H��� �$	[� S%	>� �� ������ �� ���vG>)  �C�-�

��	�� c	# �� ( �"�� ��"# �
�"� ����L2�� ���"� 0%	@ ���� 	( �FI S8�	� "��"�  ���.  
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         ��� ]��	-( �	G> �1�"6 �	�I H�I)   '�$	,� �	�I H� (       'G9C# ��� ��_
 �	�I H� �I$

'
� "D% ����. 

  

 

 

 

 

 

     








+

−+

=

fw

fw

hb

hhb

bE

8

)(2

min                                        








+

−+

=

fw

fw

hb

hhb

bE

4

)(

min     

  

  

  

  

  



                                                                                          ���� 102                                                                                                      
                                                                                                       ���	
  ��
��  

Copyright by:www.Afshinsalari.com 

  

  

  

  

  

  

'56 9�S� &4<������ )@
� �� ��� '56 &4<�   (Beam flexural  

A�"L ����
�� ��`	
 �2H�"�( �� ���� :!� '
� stiffness ratio     

( α ) A�"L  

scs

bcb

IE

IE

−

−
=1α

 

)3

12

1
(

222

1

3

212

1

h
w

bk
b

I

lab
sوs

beam
bbBLAL

s

L

f
hL

s
I

=

==









+=

=

 

  



                                                                                          ���� 103                                                                                                      
                                                                                                       ���	
  ��
��  

Copyright by:www.Afshinsalari.com 

















−+





























−+








+







−
















−+

=

h

h

b

b

h

h

b

b

h

h

h

h

h

h

b

b

k
f

w

E

f

w

Efff

w

E

11

146411

42

  

  

4.02.0

42

2.00.1

〈〈

〈〈

+≈

h

h

b

b

b

b
h

f

w

E

w

E

  

k=2.0              k=1.5 

 

  

����� 91\�� &��. 

  

∑ −= )
3

)(63.01(
3
yx

y

x
c  

  

CI	1$� "> ��"�  '1$ 2 $ J��$2 �� '
!� max ��!,� cJ�"�� �� "D%�� ��   



                                                                                          ���� 104                                                                                                      
                                                                                                       ���	
  ��
��  

Copyright by:www.Afshinsalari.com 

X: L"�./�� *8  

y:"���O� *8L  

  

  

  

                     E�>�<� 9D
�? C��Direct Design method  

'��$!�� l$� �	>:  

1<!�	� J> "� ��G� 	4%��
 �.F� .  

2<��� ���$ 5�� "� JN	# �	>�	� Y,� .  

3<�9� !�	� 5�� "� $ ���� �	� !�	� '`���.� 3�".  

4<!�	� ����� ��E$ ��>� �
 0#�!1 !�	� '4E "> �� .  

5< H� 	4I�� s"� �� 5�6 'F9% 2!�	� "�G� .  

6<�%	>� 5�6 mg�`�   H� �$	[� �	>⅓!�.% H$	[( "���O� S�>� .  

7< H� 	4%��
 ���� H� m�"�%� 10 %!�.% H$	[(.  

8< H� :!%H �	� 3!�	F% "�
�� :�"� �	� "��"� . 3<
DL

lL  

9<!�	� ���� ��.( "�( �$� 5�� �� �(��� �� .  

���� ��"# "�( m"6 �	4/ "> �� �2 �� �� 0%	@ ��52.0
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<�� 0F# 'I	1 mg`"� '
� J> �$� "�( $ 5�� ��"� �	G� ��� 5�� ��"� �	G� Y,� . 

  

4<              !��� ^_
� �%��
 ���% �� �� "�( "=�I $ 5�� "=�I J4
 )        ��E$ "�( $ �2 ��� �%��
 ���% "��

!�	� �����(  

  

  

 �7�8 E�<>�0m9R�� �7�8 � &4Y� �7�8 ��  

1 (�%	>� ��.( 	� �E�	` $ �8`�� �	> A8� tg�	� :	�.   

  

2 (�8`�� �%	>� .  
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!�	� �/�	{.� A8� ���� ����� �� 	� 5�� �� ��I	1  

3 (��>� �E�	` �	>  
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<    �� �� k�� "��	,�      5�G
� ���(10 %      H� 0C� "C=�I �C.%2 "� R$"
� �"� "=�I �![� *�H�(0m 

��� "�G�.  

  mg�`�<m   $ +m      ��$2 '
!� ��  10 %   � �� �� mg�`�      ��"C� �	�H 	� $ J� T��<m   $ +m    P	C[%�  

��      mg�`� 	( J�>�<m   $ +m       !C�	F% �	C�H  ) ��	C��`� (             !C�	� 	C>"=�I "C��V( H� bC@ �C.��� �C�-�

"��"� �	�vG> ���� �	>"=�I ��=%	�� $ 'FX� "=�I u8+��!# h�G[�0m!�	�  .  

< ��-� 2m �	� ��!,� �	G> �� ��� �/�� "��  3m�!%� �� $ !�	� Q��O�� �  3H10 % "���O� "=�I

�� �� ���	@ $ �	� H�"( Y` ��-� �"� "=�I *�H�( t��![� ���( �$�.  
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- '4E �� "�� )1 ( 5��"� H� J��	� ����!% "�()a (!��� :�	��
�.  

- '4E �� "�� )1 ( 5��"� H� !�	� ����� ��E$ "�()b (!��� :�	��
�.  
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 �%��
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                      �C1�"6 ���C�� �H��C� �C8`�� c	C# ��CI$� �� R��"� �%	�� ���% J�% �� ���	� ^�U_( "=�I "��"�

�� ���.  

  

 

 



                                                                                          ���� 114                                                                                                      
                                                                                                       ���	
  ��
��  

Copyright by:www.Afshinsalari.com 

@��A� W�G C��      Iquivalent frame method  

1< "��	,� �2 O�I	%2 $ 5�	-� c	# H� :�	��
� 	� +m $ <m!��� c	91 5�� ��"� �� .  

2<!��� J�9,( �%	�� $ �%��
 ���% ��� �� 	>"=�I .  

3<!��� J�9,( "�( $ 5�� ��� �� �%��
 ���% "=�I .  

 

 

5�	-� c	# l$� :!��� :�	
 T	�L"� 

  

  

1<�	� �	4%��
 Y,� �� ���"� "D% �� 5�� ���	@ $  ���.  

2<�%	>� ��!-( "��  �G% "D% �� ��>� $� H� "(�$� �%	>� T�"&� !�	� �	�H 	> !%"��.  
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�� 0�	1 "�H �	>"����	@ 5�	-� c	# l$� �� ���.  

1 ( 5�	-� "�( QG` ��_

L

EIcα
  

2 (	4%��
 $ 	>"�( ��"� "=�I 5	,�%� A�"L  

3 (	,�����"�� �	>"=�I "��  

  

������ �� 0HN ��_)
 �7�8 : 

  

1<A�"L 3�"� �	�  �� ��"# ���
 m"6 $� S�>� $� �$� �� ��� J�>�.  

2<�� ��"# "(!�8� S�>� �$� �� ��!F�"L :!%H �	� ]U%  J�>�.  

3<�� c	91 �� ���
 m"6 $� ����"�� �	>"=�I �"FE *GE  J���.  

4< S81"� "=�I 3
 ��_
 'F9% �� �� J�9,( ��N	@ $ ��	� ��� J���.  












′′′−








+= 2

2

2

2
2

1
07.0 ndnLdu LLwLLwwm  

J�"@ �	>"����	@ !�8� S%	>� �� R��"� J�"@ �$!� �	>"����	@ :	(�� S%	>� �� R��"� ���.  

- 
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9_��;N ��
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��.% :         �� 5	G�� '4E �2 H� 	4I�� O�` �� R��"� Y���L       �C� 5�� �	C�H �	48.C� "��V( H� �� ���

   :"4� '�8�	# '
� �.G�        ��� �"���8E !�� l$!_� �� �2 ����"� .       � OC�` '
� PH� $� ��� H� 5�

:"4� �	>�	� "&� '�( A�"L �$!� �	>�	� $ ����"�c��� �F
	�� .  

    �� �F
	�� "�H �� �� ���!,� H� 5�� '�	_L "��     OC�` 5"C��� �C� �H	�% !�	� "���O� ���

�G%  !�	�)′h=minh (��"� 5"��� 5�� O�` ��9�	� t	G�1 $ ��� "�G� "�� �I$.  

 A91 "� $"�$� J�9�
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,� H� 5�� '�	_L "�� b@ ��!minh�G% O�` 5"��� �� �H	�% !�	� "���O� �	� !�	�.  

 ���� T	/�8� �� $ ��� h�E�59 �%�1	6 c	��   

  

:"UF(  

  1 (    �FI �	>"�( �� $ !�	� !�G� "�Z SF
	�� ����� 5�� "�� ��8.0<α !�	� !�	� 1h $ 2h 

 ��10 %��� Q��O�� .h� :!�2 '
!� �	> �� �1.1)10 (%�� c"L J��	G%.  

2 (                  u�	C+� ���C
"
 SCF��� �.�(��� �� J��	� ����� ���
"
 SF��� 	� �I$ "�( �$!� 5�� "��

�� !�	� "�H 0.� ���(1h$ 2h $  10 % ��� Q>	�) A�"L0.9(  
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
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:���` ���	> *+,� ��"� �$"�%
uv:  

�G% "D% �� �%��	� �D�	�� '4E �� �� P$� 'G9# *#��� H� ��-� �� !%"��.  
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 l"� '��,( ��"� 5��   vu ��� '��,( ��9�	�       cu vv Φ>"��   

 

"=�� �(�	F-�:  

< "�� cu vv Φ<'
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	�� l"� ��"� 5��  .  

<"�� cu vv Φ>01 :��  �� �	4�
�@ "�H �	> ���.  
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4< H� :�	��
� shear head  

�%�"�� *+,� '1	9� 
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              Ushear=Vc+Vs 

              Vu<φVshear   ��
� ��9�	� 
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P$	,� Q�(Vc= cfcf ′≤′







+ 06.1

2
153.0

β
  :!� 5	G�� 5��"� �� cu vv <Φ  ��9�	� ��  

��=�� l"� J�>��_� $ J��	� ����� ���
 H� �%g@ "��  ��	G( ��"� ��9�	� J�N	G% 5"��� �� ��

T�	1 �� 	4%��
��� 5"��� ��9�	� ]8�_� .  

 

 

  

�� ����� ��
`a�-��ufm:  

�� R��"� �	>�"=8��ufm!�	�                                       :  

1 (s"� �� ����% ��fhc 32 +��� *�H�( .  

2 (5�� �	>��(	��2 "� ��	L� 	>��(	��2 ���  

3 (��(	��2 ��� �"�� ��"# 5�� ��	� ��9�	� 	>  

              

  

    "&�� h	�(�� �� J���� �"�( �(�	F-�d 5�6 $ fhc 32 +"=�I !�	� �� ufm   ��C/ $ !�	G% 0G�( ��

J���� ���� "=�I . 5�� ��	� �� :!�2 '
!� �	>��(	��2)s"� "�( ('�"� !>��` ��"# .  
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f (�� ���
 �� �� �"=�I "X��!1 ]I� 'G9# 01 u�	+�  !�� 0G�( !%��(  
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                   �	C�4@ �� ��	>"�( 	4%��
 ��!��� �� �.�(��� �� 0F# 5	X� �� :!� :��� �	
% 5�� ��"�30cm  

h	�(�� $60cm!��� O�I	%2 �� 5�� J�,�9� �1�"6 l$� H� :�	��
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�%��
 ���% 'FX� "=�I: mkg

strip
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M .1620720412794.0 =×=+  

 

�%	�� ���% 'FX� "=�I: mkg
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M .42051620720412 =−=+  

 

�%��
 ���% "=�I H� O�( J4
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2 =×=×
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�%��
 ���% ���� "=�I= m.kg.M
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�� "=�I�%	�� ���% �� = m.kgM
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 ���% ���� "=�I H� "�( J4
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�%��
 ���% 5�� ���� "=�I: m.kgM
slab

stlipcolum 65662396530531 =−=−  

�%	>� ��	�� �	> 

        �E�	` �FI �� ���� "=�IM1=0.3M.=17496kg.m  

=�I  �8`�� �FI �� ���� "  M2=0.7M.=40824kg.m  

'FX� "=�I                                       M3=0.5M.=29160kg.m  

  

�%	�� $ �%��
 ���% ��� 'FX� "=�I *�L�(  

�%	>� �� ��	
� '
� �+
$ �	>:  

�%��
 ���% J4
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                     �%	�� ���% 'FX� "=�I: m.kgM
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    �%��
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            �%��
 ���% 5�� 'FX� "=�I: m.kgM
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!� �� 5�� 'FX� $ ���� "=�I "��	,� "�H 0.� �� :!� :��� �	
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