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�$�#� ا�"�"ا��� ( &�����ذج �5 ا4#��� ا�-�����3 ا����,� #$�&  R)��ول ه.ا ا�-,+ إ'$�د (�

 &������ل )�8'7 ا��
��دة �>�و�� ��"%زل، وذ�9 #��� ����
 ATC-19ا���-�? �R &-� 5إ������ <8

���ل ),��& ا���H ا�$��-�  [12]�
 �oΩ,��ب (��& ز'�دة ا��>�و��  )ا����)��L ا��J>K(ا��,��& و#�


�5 �ا��Rµ �3Lو(��& )Q�RS ا���Jو(� �
���ل (��Kت�ا4�
�& ا���روس، إ���V إ�? ا���� 5 

Miranda ]14[  ت��K)و Newmark and Hall]26[  3نLد ا���$'�Rµ &��� R. و�� )� ��gب ا�

���3ى (�� &L�( أول &jR� k��ن �� ا����  R(first)��)3ى و��� �3Lدا��,�3#� و�>ً� � ا�������j ا�>3ة 

�& ��� (�? ا�-�را��8ات �5 ا���'� )8�tk درا
� )� UBC97 R(design). +�g ا���روس�� و�R ،u(��3L ا�

�&  >��ا� �H ا���)$� ا�>�� و�>�ر������ �g8�<ا��R  3د��L8آ� ا��� ا��8#� وا�3Lد UBC97 ا4

   . R(UBC97)ا��3ري

�& ا���روس ����� �� )>��� ا��8� �
ا��� )�  Kو   Rwوا��3ا�&  5�w(R ا���& �� �u�j ا4ول درا
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.z ا��3ا�& #�5 (�د� �g8�<ا�� {�jر�� ا��<���'& ا%
�$�#�، و( &��5 آ3دات ا�����j ا�"�"ا�� ��  (3ا

.����  ا�

 �L�(8اءات ا��,��& ا�����إ }�S��# ���~ا� &jRو'>3م ا� �J>Kب ا���,� �
ا�8J'>� ا������ة �� ا��را
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 �( &����"وم 5�V ا�jR& ا�~��+، #�����V �$��� إ��رات ���3��# ���,� <���  Rإ'$�د ا��� ���>�و

�&  و�$�ز ه.z ا��R,�ت درا
� )8�tk (�د ا�3Jا#� و(�د ��,�ت ا���رات إ�?��   .و�R u(��3L(�? ا�

 ����#�(  &����H إ��رات  ��R ا�jR& ا�8ا#H إ'$�د ا� ���
8S5 ا���5 ��ران �{  �R��� �����t &�$�

���ه�� ��ران ا�>{ �� ),�& ا�>{  �-�� 8�tk( �
�"وم، �g+ )� درا�� ���>�و �J
3�� ����
8>

 &����&. )8�tk (�د ا�3Jا#�درا
�  #�����V إ�? و�R u(��3Lا�>�(�ي (�? ا���   (�? ه.ا ا�

��#� �
�& ��� )8tk ا�,���� ا��را��، و(�م ا)�Sذz ���� واg�ة H��$� ��#�t ا���رو
� #��-�را��8ات R ا�

�J?هKS# 3ف �� ا��>�و�� ��"%زل ا4#��� ا�,�و'� (�? ��R ا�$��� ا������� �و�� . UBC97ا�3Lد ��  

�� �� ����� و)���3ت ه.ا ا�-,+ )� (8ض�Sا� &jRا� .  
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Abstract 

In this research the seismic response modification factor (R) for reinforced 

concrete buildings is calculated by using the definition of the R-factor adopted 

by ATC-19 [12]. Earthquakes will be resisted by many RC structural systems. 

Nonlinear static pushover analysis is used to calculate overstrength factor Ωo 

and ductility reduction factor Rµ which are the essential components of R. The 

relationships of Miranda [14] and  Newmark and Hall [26] are used to calculate 

Rµ. The R-factor is calculated at the level of the first plastic hinge formation in 

the structure R(first) and the level of the design force which was calculated 

according to the code UBC97 R(design). The effects of several parameters on R are 

investigated. The resultants are compared with those given in UBC97 and the 

Syrian Arab Code R(UBC97). 

The first part of this work includes literature review about the response 

modification factors (K, Rw , R). The proposed formulas of these factors in 

many seismic design codes are compared. 

The second part summarizes the steps of the nonlinear static pushover analysis 

and the adopted method in the current investigation for calculating R. 

In the third part, the values of R for RC special moment-resisting frames are 

calculated. The effect of the number of stories, frame bays and the length of 

these bays on R are studied through numerical examples.  

In the fourth part, R is studied for dual systems consisting of RC shear walls and 

intermediate moment-resisting frames. The effect of shear wall contribution in 

resisting the base shear and the number of stories on R are investigated through 

numerical examples. 

The current investigation has shown that the value of R is structure dependent 

and cannot be a fixed number as in the UBC97 code. Conclusions and 

recommendations for future research are presented in the fifth part of this work.  
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