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Due to developments in the field of fast transportation, increase in 

permitted speed and load capacity, moving loads can have significant 

effects on the dynamic forces of bridges. To consider the dynamic effect in 

the design of the structure, the dynamic impact factor is introduced as 

ratio of the dynamic response to the static response. Accurate evaluation 

of these coefficients helps in safe and economic designs for new bridges. 

However, the evaluation of the dynamic impact factor is difficult due to 

the vehicle-bridge interaction and the influence of many parameters that 

affect the dynamic impact factor, including the dynamic characteristics of 

the bridge and the vehicle, road surface conditions, vehicle speed, traffic 

conditions,. In this research, by applying live load of vehicles step by step 

and performing time history analysis, dynamic analysis under moving 

load has been done. Three different types of cable-stayed bridges with 

different spans and cable layouts have been investigated in the form of 

two-dimensional models. This study analyzes the impact coefficient of 

bending and shear forces of deck components and pylons, as well as the 

axial forces of cables, and the results are compared with the coefficients 

proposed in the design regulations. Also, the effect of changes in load 

passing speed on the dynamic impact factor in cable-stayed bridges has 

also been evaluated and studied. This research tries to improve and 

optimize the design and performance of cable-stayed bridges in order to 

deal with dynamic changes and increase the speed of loads. 
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  ها: واژهکلید
  ستا،یا کابل یها پل

 بار متحرک،  یکینامید لیتحل

 (، IMضربه ) بیضر

 (، DLAمجاز ) یکینامیبار د

 یکینامید تیتقو بیضر

(DAF). 

متحرک  یبارها ،یبار تیسرعت مجاز و ظرف شیافزا ع،یونقل سر با توجه به تحولات در حوزه حمل

مد نظر گرفتن اثر  یها داشته باشند. برا پل یکینامید یروهایبر ن یریگ چشم اتتأثیر توانند یم

 سخبه پا یکینامیپاسخ د بعد یبه عنوان نسبت ب یکینامیضربه د بیسازه، ضر یدر طراح یکینامید

 یها پل یبرا یو اقتصاد منیا یها یبه طراح بیضرا نیا قیدق یابیشده است. ارز یمعرف یکیاستات

تعامل  دهیچیپ زمیمکان لیبه دل یکینامیتأثیر د بیضر یابیحال، ارز نی. با اکند یکمک م دیجد

از جمله  گذارند، یاثر م یکینامیتأثیر د بیکه بر ضر یادیز یپل و تأثیر پارامترها -هینقل لهیوس

و  یکیتراف طیشرا ه،ینقل لهیسطح جاده، سرعت وس طیشرا ه،ینقل لهیپل و وس یکینامید یها یژگیو

به  هینقل لیبا اعمال بار زنده وسا قیتحق نی. در اشود یدر مسئله م یاریبس یدگیچیموجب پ ره،یغ

صورت گرفته  رکتحت بار متح یکینامید لیتحل ،یزمان خچهیتار لیصورت گام به گام و انجام تحل

 یها کابل دمانیو چها  با دهانه یکابل یها سه نوع مختلف از پل یمطالعه به صورت مورد نیاست. ا

ضربه  بیضر لیمطالعه به تحل نیاند. ا قرار گرفته یمورد بررس یبعددو یها متفاوت به صورت مدل

و  پردازد یها م کابل یمحور یروهاین نیو همچن ها لونیعرشه و پا یاجزا یو برش یخمش یروهاین

تأثیر  نی. همچنشوند یم سهیمقا یطراح یها نامه نییآ یشنهادیپ بیحاصل از آن با ضرا جینتا

و مطالعه  یابیمورد ارز زین ستایا کابل یها در پل یکینامیضربه د بیسرعت عبور بار بر ضر راتییتغ

در  یساز نهیبهبود و به شده،  جامپژوهش تلاش دارد تا با توجه به مطالعات ان نیقرار گرفته است. ا

سرعت بارها  شیو افزا یکینامید راتییمنظور مقابله با تغ را به ستایا یکابل یها و عملکرد پل یطراح

 .ارائه دهد
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4- Yang 
5- Lei and Noda 
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�*�* � <��K L�K ��8,� <� ��<  �+*�G <f��� �+-b 	�*

�*�* ~V7 	!= �+� �*�`��� d�� .	��  �� 9�� ���

 C+\ d�� ��8,�99 �- <�
�,�  *8�]61[.  

 �� �* <4U>� 6��� �8M� }�J 	��� <R �b <� <=8 

���G�@� �lR�  *�+7 ��30 ��- �- <4��D �� .+���  <-�*� �*

� <��K L��K< 	�*  	��� �8M� �� �+-b30 ��- ��  <4��D

�� �*6� �� 3  L��K �� � �+� <f��� P41* 9�8\ <� ��

I4b �*�!,�4� <-��  �+*�G <��>- ^U�]- �7��J ���

.	��  

� 6/9�  ��+>- �lR�+7 �/4-�,* <��K L��K

 	��� �� ��� �8M� 	;  6� <��� ^U�]- z�>� ��
30 

�- ���� �� <4��D����-  d8� W
 I4,T�� .+,�*99 

� �*�>- +\�*< �+� �*�* ���� @4� �+-b 	�*  .	�� 

�- �+���- <R <�8(����  �* �+-b 	�+� <��K L�K *8�

��� �7�8� @B� <��� z�>� �lR� <4/   *+� I4��- ��G1  � 

1/1 �- �+� <f��� a��� I4,T�� .+���  ����  �-  <R +,�*

��-+4F �44c  �6� <���* �8J  6��R  r��R�. �44c  ���

6� I4��- <�.� �44c  9�Q]�- �>��- � 6� �N4MJ  ���

 ������ *�8-�4DE   ��+>- �lR�+7 <��K L�K �* ���+,F

8M� 	��� 	;  <��� ��u�� ��
 �H� *�8- �

<���+� .+��  

  
(^5�)  

  
(m)  

 6/�9 -  6� <��� ^U�]- z�>� ���
 �(,5 �lR�+7 �/4-�,* <��K L�K (^5�) �����1 ����� (m) �2  ����� (�) �3 
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(�)  

 6/�9 - <-�*�  

 6/�10 ��+>- �lR�+7 �/4-�,* <��K L��K �

 	��� �� ��� �8M� 	;  6� <��� ^U�]- z�>� d��30 

�- ���� �� <4��D����-  d8� W
 I4,T�� .+,�*99 

� �*�>- +\�*< �+� �*�* ���� @4� �+-b 	�*  .	��  ��

�b <� <=8   d�� �lR�+7 ��@4- �+� <f��� <��K L��K <R

�- (8u� �7��J d��) <��� ^U�]- z�>�  �* �+���

 ��+>- z�>� �
�� d�� ��+>- z�>� �
�� � 	Ml- d��

 �� �A�,�- <��K L�K ��+>- � �+� }�J �� �R�7 �`,-

.	�� �+� <f��� �b  +��� �� <��K L��K �� I4�� ��

�- d�� ����* � �*�/� ���4� �\�
  .+,���  

  
(^5�)  

  
(m)  

  
(�)  

 6/�10 -  �lR�+7 �/4-�,* <��K L�K6� <��� ^U�]- z�>� ���� ���4� (^5�)  �����1 ����� (m) �2  ����� (�) �3  
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���� I4,T�� �- �+���- <R <�8G  L�K *8�

 ����� 6� ���� <��� ��u�� ���� ���4� <��K1 

 �� ��/F8R1 .	�� �+-b 	�+�  

 6/�11 � ��+>- �lR�+7 �/4-�,* <��K L��K

 ��8;- ���4�6��R  	��� �� ��� �8M� 	;  ��30 ��- �� 

�- ���� �� <4��D  d8� W
 I4,T�� .+,�*99  +\�*

� �*�>-< �+� �*�* ���� @4� �+-b 	�*   <�8(���� .	��

�- �+���- <R 6��R <��K L�K *8� 	�� ���  �� +,�

6��R �>��-  ��� �� �/4-�,* ������ �D� � �*8� ���4� ��

�b �- ���4� �� +���.  

  
(^5�)  

  
(m)  

  
(�)  

 6/�11 - 6��R ��8;- ���4� �lR�+7 �/4-�,* <��K L�K  6� ��� (^5�) �����1 ����� (m) �2  ����� (�) �3  

�*  ��+=4�  �� �R�7 �����4� <��K L��K

 61�+7 � �lR�+7 ~e�
� � (d�� � ��
) �7��J

<� ���4�  � �8U�� �<���) ^U�]- ��u�� �* �+-b *8=�

<� (6��R �+� <f��� �@B- 9�8\   L��K I4,T�� .	��

I4b �*�!,�4� <-��  �� <��>- 	!= @4� ^U�]- ���

� L��K<  �+-b 	�*��4� �+� .+��  <��K L�K W����

I4b �* �+� <f��� �/4-�,* <-��  ����� �� ^U�]- ���

���/�� � p�*	�� �+� 	��*�� � ]41[.  <��>- 	!=

P41*  L��K �  <M��;-�+� �lR�+7 <��K L�K �

�< p���� 9�8\ <� 6� ^U�]- ��@=� �* �+-b 	�*   ����

 �*�* �+� .+�� 
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 ��+=4- >-� <��K L��K <��< I4b �*�!,�4� L��K �� 64U;  �� �+-b 	�* <-�� �7��J ���  

 

 �+-1   �+-2   �+-3  

<��� ���
 �(,5 �lR�+7 08/1  18/1  08/1  

<��� ���
 �(,5 61�+7 � �lR�+7 ~e�
� 12/1  22/1  04/1  

<��� ���� ���4� �lR�+7 98/0  17/1  14/1  

<��� ���� ���4� 61�+7 � �lR�+7 ~e�
� 94/0  19/1  12/1  

�8U�� ���
 �(,5 �lR�+7 69/1  18/1  94/0  

�8U�� ���
 �(,5 61�+7 � �lR�+7 ~e�
� 66/1  21/1  97/0  

�8U�� ���� ���4� �lR�+7 27/1  16/1  98/0  

�8U�� ���� ���4� 61�+7 � �lR�+7 ~e�
� 52/1  25/1  98/0  

6��R ��8;- ���4� �lR�+7 �� 20/1  19/1  06/1  

�� 6��R ��8;- ���4� �lR�+7 � 61�+7 ~e�
� 25/1  28/1  12/1  

AASHTO (1992) 10/1  08/1  04/1  

AASHTO (2012) 33/1  33/1  33/1  

Ontario 20/1  20/1  20/1  

Chinese (1989) 00/1  00/1  00/1  

Chinese (2004) 05/1  05/1  05/1  

New Zealand 10/1  08/1  04/1  

Australian 30/1  30/1  30/1  

European (M) 40/1  40/1  40/1  

European (V) 20/1  20/1  20/1  

British 25/1  25/1  25/1  

Japanese 13/1  10/1  05/1  

  

�* <R <�8(����  ��+=4 �- �+���-  �*8� L��K

I4b �*�!,�4� <-�� 9��`  ����* ^U�]- ���  �7�. ���

�- �(+/ �� *8=� I� �� .+,���� <� <��K L��K  	�*

 L��K I4��- ��*�>- �64U;  �� �+-b �+� <f���

I4b <-�� �- ^U�]- ���  .+���� <��K L�K<  �+-b 	�*

 �+- �8U�� ����1  � 69/1  �*�+;- �� � <�.� ��@.� @4�

I4b L��K �*�!,�4� <-�� �- ���
 ��  �� �/ .+���

�- <R �U:* +��� �+� _8K8- I� <� �B,- +��8 �  _8�

</,� ��-+4F 6��R �� �- 6� I� ��� R +��� _8K8- I� <

�- ?-�= 9�>4>;  �* 	��� �4(� ���1 ����� *�8- ��  .*  

� a��� I4,T��< �- ���� �+-b 	�*  <R +�*

6� <��K L�K  � � 6� �8J <� <����� �.�\ �U��R ���

��� �b �N4MJ r��R�. <Y��� �lR� � +���  �+� <f��� ���

I4b �* <-�� <� <R �� �- ��4c�- 3 9�8\ ��� +,��� �

6� �- �Y
 ����* �U��R ��� �� I� �� .+,����  <f��� L��K

I4b �* �+� <-��  +,���� ���AASHTO 2012  <� <R

�- 	��D L�K 9�8\ L��,- �+,��� �- �H� <� �  .+,�� 

�(* �8� ���  <� <=8  ��9��`   L��K �* <=8  6��1 ���

� <��K< 	�*   �+-b���5� �����4� _8� � �� 6� ^U�]- �

���5� ���� ^U�]- L��K <f���  �@B- 9�8\ <� ����4� � ��

I4b �* <-�� �- *�!,�4� �� .**�G  

4-1 -  �!"� # "� "! ��! �/(0 -0". "B� �.�"!

������ � 

�R� 9�>4>;  <T]��  �* <R <�8(����  �+� {4�

I4� <Y��� *�8- �* ��H� s�` � <��K L�K  	��� �
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 �+�� 6\�7 ��*8
	�� �  ���� ����4� P4�� 9�N5�Y-

I4� �+4T4� <Y��� �*�R ��/�b <��K L�K  	��� �

�� ��4� *�8- ��*8
�� I� �� .	�  	��� �D� ����� 	!=

6� �/4-�,* O��� �� ��� �8M� 6��R ���   �� �+�� ��� �����

	���  ���20 �30 �40  �50 ��- ��  ���� ��� �� <4��D

�*�* �8M�  �+�  � +���b �/4-�,* <��K L�K  �� �* ��

����� *�8- 6� <��+� <��>- � ���]��� �  	��.  

��+=5- � <��K L��K< 	��� 	;  �+-b 	�* 9��`�- ��� �8M� ��� 

  

��D�� ��-) ��� �8M� 	���4<(  

20  30  40  50  

<��� ���
 �(,5 �lR�+7  

 �+-1 04/1 08/1 31/1 25/1 

 �+-2 06/1 18/1 29/1 49/1 

 �+-3 03/1 07/1 11/1 15/1 

<��� ���
 �(,5 61�+7 � �lR�+7 ~e�
�  

 �+-1 05/1 12/1 39/1 33/1 

 �+-2 19/1 22/1 43/1 65/1 

 �+-3  04/1 09/1 15/1 21/1 

<��� ���� ���4� �lR�+7  

 �+-1 00/1 98/0 07/1 98/0 

 �+-2 04/1 17/1 12/1 17/1 

 �+-3 02/1 99/0 04/1 04/1 

<��� ���� ���4� 61�+7 � �lR�+7 ~e�
�  

 �+-1 98/0 94/0 08/1 97/0 

 �+-2 06/1 19/1 12/1 34/1 

 �+-3 01/1 02/1 04/1 10/1 

�8U�� ���
 �(,5 �lR�+7 

 �+-1 12/1 69/1 25/3 15/4 

 �+-2 07/1 18/1 39/1 89/1 

 �+-3 03/1 07/1 11/1 23/1 

�8U�� ���
 �(,5 61�+7 � �lR�+7 ~e�
� 

 �+-1 27/1 66/1 21/4 15/4 

 �+-2 07/1 21/1 29/1 81/1 

 �+-3 04/1 08/1 16/1 14/1 

�8U�� ���� ���4� �lR�+7 

 �+-1 11/1 27/1 17/2 56/2 

 �+-2 07/1 16/1 47/1 87/1 

 �+-3 05/1 21/1 19/1 25/1 

 61�+7 � �lR�+7 ~e�
��8U�� ���� ���4� 

 �+-1 26/1 52/1 41/3 09/3 

 �+-2 08/1 25/1 64/1 03/2 

 �+-3 04/1 16/1 18/1 27/1 

6��R ��8;- ���4� �lR�+7 �� 

 �+-1 08/1 20/1 44/1 47/1 

 �+-2 08/1 19/1 53/1 75/1 

 �+-3 03/1 06/1 21/1 25/1 

�� 6��R ��8;- ���4� �lR�+7 � 61�+7 ~e�
� 

�+- 1 10/1 25/1 64/1 69/1 

 �+-2 12/1 28/1 59/1 10/2 

 �+-3 05/1 12/1 25/1 40/1 
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�+���- <R <�8(����  -� 9�8\ <� �*8�   �� �UR

� <��K L��K �C�;�- ��� �8M� 	��� ��@.�<  	�*

�+- �* @4� �+-b ���5� ���   ��@.� @4� ^U�]- �����4� � ��

�- *8=� I� �� .+,���  *��8- �� �
�� �*	��� �*  ���

 <��K L��K ����� ++�  r��R�. �*�R*� �� � � :��

<� �/4-�,* 	�*  <�.� ���R �R+�� �+-b  �� .	�� +,F

<� a��� 	�*   �� <��K L��K ��@.� �(����� �+-b

�- ��� �8M� 	��� ��@.� *8=� I� �� �+,����  ���

 ��@.�<� <��K L��K  � ++�  �++� �D� � �+-b 	�*

P41* 9�N5�Y- +,-��4� ��� �8M� 	��� �� �b <Y���  �� 

�- .+���  

5 - �2�,� "��  

 <� ��� �� �*�8- <N5�Y- S�B�� �� ����� I� �*

6��R 6�  <���* �� ���� 6��R ��-+4F � ��  <� ^U�]- ���

 �8M� �D� 	;  �/4-�,* <��K L�K ����� C�;�- ���

<� a��� � +� <�
�*��  �*�!,�4� L��K �� �+-b 	�*

I4b <-�� 6� �7��J ^U�]- ���   I4,T�� .+*�G <��>-

 S�B�� �� @4� �/4-�,* <��K L�K �� ��� 	��� �8M� �D�

64U;   <-�*� �* .	.�G ���1 ����� *�8- �@B- ���

� a��� I���!-< �- <f��� ����� I� �� �+-b 	�* :**�G  

1- � <��K L��K< 6� ���� �+-b 	�*  ^U�]- ���

�- ���� ����� I� �*  +�*�K <RL  �* <��K

6� ��� U��R�  �8J <�� MJ r��R�.4N�  6�

�� *�+;-� *8� �� �4���  �* �+� <f��� W���� ��

b4I <-�� �� <� <R  9�8\3 c�-4�� - �+-� �+�8� 

���� 6� ��� U��R� .�R 	1*� +���+��� <� .4I 

5*4�6 ��KL b �* �+� <f���4I <-�� ���  +,��-

AASHTO 2012  <R <�	��D L�K 9�8\  �*

�+� <�.�G �H� L��,- �H� <� �+�� - � � +,��. 

2- 9��`  <� <=8  �� ��� ��K �* <=8  6��1L  <��K

�< �+-b 	�* ���� ���5�  ^U�]- _�8�� � ��

�4����� 6�� \8 4< -� *8� ��K <RL  ^U�]-

���� � � ���5� ��4�� <�  �* <��G�+= 9�8\

b4I <-�� �� .+�8� <f��� 

3- � <��K L��K �UR�8J <�< 	�* 6��R �* �+-b  ��

���5� �� ���4� �*8� �(* ���   <� <=8  �� .	��

���5� I� *�  ���.� �b �����. 	4��� � ��  �* ��

6� ���+�� 6��R ���   9�N5�Y- S�B�� �����

P41* ���5� <� 	M�� ��G�@� L��K <f��� � �   ���

I4b �* �(* <-�� �- *�!,�4� �7��J ��� .**�G 

4- � <��K L��K< 	�* �,  ~e�
� �� �+-b  ���

*�B�  �+�� ��� �8M� �� ���� 6� ��u�� �* �+�

 ���4� <��K L�K �� ��G�@� *��8- �� ���4�� �*

�+� 6� �lR�+7  �-� I� .	��� �� 	4��� �� ��

���,R ���� �@B- <��K L��K <f���  �(��
 ���

.*��* 

5- �UR�8J <�� �@.� ���  �C�;�- ��� �8M� 	���

��KL � �+� <M��;- <��K4@ �+- �*  ���

���5� � � ��4����� �@.� ^U�]-� <�.�   �� .	��

 �� ��8M� ��� r��R�. �+�*� �� *8=� I�

�� �
�� �* ���� ++�  r��R�.  L�K *��8-

<�.� ���R ���� <��K  .	�� 
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