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Y �E%=�  

  
 1�25 �� ���� (��]�$   (�9<F @9& �$�   G9��� ACI 318   G�92�"
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�dL 
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� @& @��J)16 (�� ��$��� ��2+,-�.-�) ��
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 5!�� @)PLL     5!9�� ��o�9. �	�9�) @��F %	�) 	7* U5�	 @��)	�
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	 L��9�Y8 1Z�� T���� T�: %	�) ���J���J S)	�
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��� %���� ���) %�H�	  
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z= �� ���* 
	���� 
� rQ� GQ4� �. ��	�?) +Q4� G0��� �2�).  
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)bd (��  �2�)]10[:  
  

)20(          bybyp dfdfzL 044.0022.008.0 ���  
  

   T�9� 
� �	
�9��$ � ���*1998�      T�9: %	�9) 	
 %�9,�A G9Q)	

 @<	
	 L���Y8 1Z�� ����&]11[:  

  

)21 (               bcuP dffzL )4(2.15.0 ��� ��  
  

)22  (                          
u

yu

u

yu

f
ff

M
MM 	

�
	

��  

  
 @&uf  �<��� 5*�" 
� �M�� W�.)MPa( �cf �  %
��� 5���4�

 (�))MPa( �yM     � �9��& �M�9� ;�09�. -�nF 
� ���*uM 
5�	 +Q4� �<��� ���*.  

 T�� 
� d,��� � E�&�.��J���82001 @Q)	
 [��  � �*�<�8 @)��� %	
 %	�) �0��,�8pL  ������ @<	
	 �,- C�2 @)]12[:  

)23    (                           byP dfzL 014.012.0 ��  

0

5

10

15

20

25

30

35

0 0.005 0.01 0.015 0.02 0.025

Net Tensile Stress

Pe
rc

en
t C

ha
ng

e 
in

 M
om

en
t

Equation (1 6) L/Lp=38 &
fy=400 MPa
Reference  [9]

Iranian concrete code    

ACI  31 8-02  [7]



 .�+���=D�
� � �%#�  

 ����!"�#� 
������ ��� ����� ���� ��� ���� � ���1384                     114 

 �|�� S)	�
 ����. 
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mm �� ��2�) .���$ �� ��$��� @& @��J  S)	�
 
� ����J)17 (  �9.

)19 (@) ���. L���Y8 1Z�� T�: z   59�	 @�9�)	� �o�� s�� � .
 S)	�
 
� @��F T�")20 (  �9.)23(    �� -	 L��9�Y8 19Z�� T�9: �

5�	 ��2 1���. ����	 @0�A .    W9�= �9o	 @9) X�)�� T�	 G0�A
) ���	
�998z ( %
�99�� O[99k* �99o	 @99) X�99)�� P�� G990�A � ���99)

�� �*�: %�$���0�� �2�).  
  

a-  6&� <V�%�PLL  �dL  
 ���� GQ)	
 (���. 
�R�� @)PLL  �dL�  5�	 P-M 	��)	z 

��2 @!��?� .@��$� �) %��	�� ��. L, 
� ��0�� �
	�� %	�)   %�9$
   ����9�J 
�9) 59?. %����W �z  -	L15.0   �9.L.20   @9)

 %	�99) I99�.�.162WLM u �  �122WLMu �  �99��k.
�� ��& .(�<F @& 5�	 ��,���?� ���,� G��� G��� ACI 318   %	�9)

5!�� �) �%��	�� %�$��. [�=   �F +9Q4� t��.
	 @) ��. G��$� T�:
@)  _
��21�hL �� T���	 ��& . @��,	 @) @A�. �) (,	�)��)h 

 (�) T���� 
�: @)d1.1  �.d2.1  �9�   ��92�)dL   �^&	�9"
��  �)	�) ��	�.25 J��� . G!��?� %	�) T�"PL     G9Q)	
 %�9�!� �9)

)17( �701 .k �  �3k �� S���� 
�: @) 	
   �	�9.75/0   y�9�
���� . y�� �) (,	�)��)Lz 2.0� �PL �� �)	�) �) ���J:  

  

)24     (                          4341)2.0(525.0 dLLP �  
  

 5!��pLL  GQ)	
 -	)24(�2 �$	�= �,- _
�� @) �:  
  

)25     (                         4/3)(8483.2 dLLL P �  
  

 ��J�99��J �,��994� %	�99) 	799*dL  G99Q)	
 
�)25(5!99�� �  %�99$
r0�p�PLL ��F �$	�= 5�� @) .  %	�9) T�^� �	��� @)dL 

�99) �99)	�) 25 �20  �15 �PLL  �99)	�) I99�.�. @99)32 �27  �22 
�2 �$	�=.  
 GQ)	
 
�)18 ( (���J�R� 
� �) [��L.z 20� �PLL  ���4��

- _
�� @)�� }	�p��	 �, ��2:  

)26  (                    )25.0015.0(1 LdLL P ��  

  G99Q)	
 
� (�99�]�$)26( %	�99) �dL %��99�� 25 �20  �15 �
PLL  �)	�) I�.�. @)40 �36  �31 @) �� 5�� �,F.  

 GQ)	
 
� I�.�. (��$ @))19 (   y�9� �9)L.z 20� �PLL 
�) �2 �$	�= �)	�):  

  

)27(                          )5.0010.0(1 LdLL P ��  
  

 GQ)	
 
�)27 ( %	�) �[��dL �) �)	�) 25 �20  �15 �PLL  @)
 �)	�) I�.�.33 �29  �23 @) �� 5�� �,F.  
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 @& ��2
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)28(                    )25.001125.0(1 LdLL P ��  
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�� (,	 
�25�dL   ��92�)47�PLL   �9$	�=
�2 . I�" �) ���* +,-�.-�) ��
� ��?��t
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� [��6  59�	 ��2 ��
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(�<F  G���ACI 318-02       %	�9) �9�" 	
 �!9���� ��9���:	 G�92�"
dL (�<F 
� @& ������ ��?* �
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��� ��,� ���,	 ����?� ��2.  
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 E�99�	 �99) L��99�Y8 199Z�� T�99:)20 ( �)23 ( �99) [99��
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5�	 . 1�27       I9�" �9) 	
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� ��?��
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Eq. (1 6) & Me=wL2/12
Eq. (1 6) & Me=wL2/11
ACI 31 8-02
Iranian concrete code
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L/d=25 & L/Lp=40
L/d=20 & L/Lp=36
L/d=15 & L/Lp=31
ACI 318-02
Iranian concrete code
Eq. (28) & L/Lp=47
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Iranian concrete code
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ABSTRACT 
Experimental studies show that an indeterminate structure or a concrete continuous beam 
does not fail when critical sections reach their ultimate strengths. In other words, if a 
structure has adequate ductility, moment and stress redistribution will take place in the 
members by developing the plastic hinges at critical sections, while the other sections of the 
member achieve their ultimate strengths and capacities. Iranian concrete code allows for 
moment redistribution in terms of steel ratio of the beam section and limits it to 20 percent in 
critical regions. However ACI 318-02 defines the allowable moment redistribution in terms 
of net tensile strain in extreme tension steel ( t
 ) and limits it to 1000 t
  percent, but not 
more than 20%. 
In the current study, the limitations of moment redistribution defined by Iranian concrete 
code, is discussed and a comparison is performed with ACI 318-02. To do so, governing 
equation of allowable moment redistribution is extracted, with regard to the required ductility 
in continuous beams. Afterwards, the effects of some different parameters, for instance, the 
magnitude of support elastic moment, the ratio of length to effective depth of continuous 
beam, and the strength of steel reinforcement, on the amount of moment redistribution are 
investigated and the results are compared with the limitations of ACI 318-02 and the Iranian 
concrete code. It is shown that the moment redistribution in reinforced concrete continuous 
beams based on the regulations of Iranian concrete code is not in a safe margin in some cases. 
 
 
Keywords: Moment redistribution reinforced concrete, ductility demand, ductility capacity, 
elastic moment. 

 


