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Numerical Study of Surface Discontinuity 
Characteristics in the Performance of Flexible 
Cracked Pavement Due to Dynamic Load 
 
The presence of cracks on asphalt is one of the most significant and 
common causes of failure in asphalt pavements; Therefore, modeling 
and studying the factors affecting it, as well as examining the effect of 
sealing on asphalt improvement can be as effective as possible in 
managing financial resources and efficiency of asphalt pavement. The 
purpose of this study was to numerically investigate the characteristics 
of surface discontinuity in the performance of cracked asphalt 
pavement due to dynamic load. In this research, first asphalt samples 
with repaired discontinuity and samples with unrepaired discontinuity 
were modeled in ABAQUS software and then dynamic creep and 
fatigue tests were simulated in this software. Then, to validate the 
simulation, laboratory asphalt samples were made and tested for 
dynamic creep and fatigue, and the results were compared with the 
software simulation results. The results of this study show that the 
simulation of dynamic creep tests has given greater results than the 
experiments in reality, and the simulation results of simulated 
unrepaired samples are more different from the test results than the 
repaired samples, due to the complexity of the geometry. Examples. 
Also, in the simulation results of the fatigue test, it is observed. The 
advantage of modeling is that it is possible to study the number of 
different scenarios of factors affecting the pavement performance 
without making laboratory samples and conducting experiments; 
Because, with the help of fashion, approximate results can be achieved. 
In addition, the results show that crack sealing reduces the resistance 
of asphalt concrete to grooving and reduces fatigue performance. 
 
Keywords:   Dynamic loading, Flexible pavement, Cracked pavement, 
Numerical modeling, Surface discontinuity.  
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5- Saranj 
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6- Discrete Element Method 
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7- Mesh 
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8- Complex Modulus 
10

9- Phase Angle 
11

10- Storage Modulus 
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11- Loss Modulus 
13

12- Dynamic Modulus 
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13- Witczak 
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14- Time-Temperature Superposition 
16

15- Master Curve 
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16- Sigmoid 
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18- Schapery and Park 
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 ����� ���*�8- �*�:��� c8A��; �*  j8C��C �* ?A

�- m�O  ���� ��+-  ?^��� �* �*8�)14 ( �����*�* 

 �+� 	�� ]23[:  

)14(  
N
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 �+� .	��  
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( )
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 ��35/0 O 44< .+*�B  
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20

19- Prony Coefficients 
21

20- Shear Modulus Ratio 
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 ��4B��* �4h �<4,Z��?� ��8,�  54��n� �*�- 5
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4/22 �)-��2��� +*�B <44O  ]24[.  
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35/0  39500  

τi gi i  
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�M�. ��+Q- �� ����� �	4Oh�� �* ?n �* <4�40/0  <44O  �

�4� �*�Q- ����-���� ��� �* b�� q�.  .+*�B �8Vh ��0.�

 ��~�- �*Loading �� ���2 �2 ���� =2� �* �
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� �* �� =S� .	��* +��8
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 �� /��- +,� ��~�- �* =4L]  +,;�. ��+- �
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?4V� �* =4L]  +,;�. ��-� �+,;�. �����  	�� ��
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.	�� ���� �8@ �- �+���- ?A  �*8�N 44�=2�  5 �*

?4V� �+- 5 �* ��8`3* ?^Q�  ��24-�,* I0
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?�8�� ����� <� �* �� ���)��-�; ���

?��* +,�� �� �A  �B ?v��� �+�  =2� �*14  �4h +R�* ��

 ����) ?,4!�?��* +,�� A� 3/4  ���� � �4h +R�*?��* +,� �

B �4 .+� ?�
�� (�4h +R�*  

  
=2� 14 - ?��* +,� �),� r3�W- ��*�:���*�8- ����� <� �*  

 ?LS�- �* �* ?�8�� �* 	
�� ?A 	�� �A� ?� b�n

 	
�� ��� ?LS�- �+� b�K��?�8�� ��  � 7�  ��+�

��84��� 	
�� b�* ?LS�- � �)?�8�� �� ����* ��3�:�; �
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�� �� /� ���)��-�; ����-�;� �� 

 �)��
 � �24-�,* I0
?� ��8,�  �!- ��-���� �*�XY- 

 ��7�  B*�8
 	3�:�; *�2L�� � �7�  �*�8
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