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� أ��� ��	�� �� أه� �
��� ا��
�� ا�	
	�� �ي دو���*( � �� ،' &%$" �#" أ�! أه �� ا���ق 

�+,�
� ��	�� ا��#" �4#$2 ��3ر�2  ، �#1 ا���ق وا0-	 �ار&� أه �� �. �� ا�%#�� ا�-$#	�� �# ��

��	���8 ��	 ! *8دة ا�%#�� ا�-$#	�� �#" ���84ت ا�%#�� و����8 ا��آ�م وا .9 8اد ا���7 ا'�6ى

?�$
  . و@�&�3 ا�	. �� وا�	

,1 ا�%#�� ا�-$#	�� ، �?ا �� ا�8ا*E ا�
�ص  ��اC9وا و9 � أن ا�-$#B ه8 ا� 84ن ا�-�-1  

� �!را-� ا�G �.!ر ا��	���8 �#" .�#" أن �	
F3 ,�2 ا� 	�#��ت ا�$
�� ا� 
!دة ,1 ا� 8ا�$�ت 
ه?ا ا��

 )ا�8�Pد&� وا&�ان-�.�(�� MGث �.�در �%	#$� 60/70ا-	%!ام ا-$#B  ��86اص ا�%#�� ا'-$#	��،�3! 

 1, �ً����وذ�W �9! إ*�اء . 6#��ت أ-$#	�� MGث� T � و'&� ا�%�@8م �EP ا� 8ا�$�تا� � 8ل ��9 

 T�* Yو�.!ر !�ا�	^�رب ا�$�\&�]�� �#" ا��	���8 �( ا��#� أن �8ع ا��آ�م ا� P	%!م ,1 ا�!را-� وا

!�  . ا��P4رات  ى@8ر&� �� إ

� @�&�3 ��ر_�ل 
  �BAND2` ا-	%!ام ���9 ��. �	���3 86اص ا�%#�� ا'-$#	��ا-	%!م ا��

 B.#و6. �!را-� 86اص ا'-$#B وا�%#�� ا'-$#	�� �9-	%!ام ز�� �
 �T ودر*�ت ��ارة �%	#$�

، d�9 ا'6	M,�ت ,c[�.6 1 ا�%#��  ا�" ا�	����P� 1, F9 ا��	���8،ا�	���b ,1 ز�� ا�%#C ا�!را-�

  . ،ا'6	Mف ,1 در*� ا�	��&� &�Ge ,1 د��T ا��bز ا'-$#	��

�
g9*�اء ا� \&! �� ا�	^�رب وا�!را-�ت ����3 ا�%8اص ا��4 ��]�� وا�$�\&�]��  &1�8 ه?ا ا��

  . وذ�W ��!م �8,�ه� ,1 ا�Bi8 ا�
��T��� 9 1 ا�8Pدان �B#$-h وا�%#�� ا�-$#	��

  



  

Abstract  

 

 The importance of roads is obvious to every body as it is considered one of the most 

important factors of infrastructure for any state . The importance of the design an aspha 

mixture is due to its preservation and continuity on the road since it is the most costly 

components of the mixture depends on the components of the mixture and the type of piles 

and bitumen and the method of design and execution . 

 Since asphalt is the basic component and the bond in the asphalt mixture therefore care 

must be taken that the specified technical requirement in the specification are realized . This 

research is for the study of the effect of the source of bitumen on the characteristics of the 

asphalt mixture Asphalt 60/70 from three different sources (Egypt – Soudi Arabia and Iran) 

were used in Khartoum state according to the specific ations to make three asphalt mixtures 

and this was done after camying oil the physical experiments on bitumen bearing in mind that 

the type of pile used in the study was on source from tebol toriya from one the quarries. 

 The research applied marshals method to evaluate the asphalt mixture . BAND2 

programme was used to study the characteristics of asphalt and asphalt mixture by using 

loading time at different degrees of temperature and the study concluded that conformity in the 

bitumen ratio , change in mixing time , some differences in asphalt mixture characteristics and 

the difference in the degree of elasticity affects the thrust indicator. 

 This research recommends carrying out more experiments and studies of the remaining 

chemical and physical characteriss of asphalt and asphalt mixture due to their availability in 

Sudan laboratories at the time being.        



  

  ا��ـ
�ـــــــ��ـــــــــ	ت
  

�������  �	
���  

����  � 

 ���	
�  � 

�
���� ���  �  

 ����� �
����� �  

 ������� ����     

 �
��!� ����  " 

 #������ �
�$%����  �  

 ����� &'$�  (  
Abstract �  

 ��
� �����  

������� 

1)1 ��
*�� ���+���  1 

1)2  ��
'�� ���+���  1 

1)3  ����� �$���  2  

1)4  ����� ,��	�  2  

1)5  ����� ���-.�  2  

1)6  ����� ���	  3  

1)7  ����� ����  3  

������ �����  

 ������� ��������� ������ ���
�   

2)1 (
�  4  

2)2  ���$�/!� ������  4  

   2)2 )1  �
���*�  4  

2)3  �$�/!� 0$� ������ ��
��  5  

   2)3 )1  ��*��% ��
��  5  



   2)3 )2  ���
.� ��
��  8  

2)4  �$�/!� 1��.�  11  

   2)4 )1  �/�2��� 3��.��� �$�/!�  11  

   2)4 )2 ����� ,���� �
��� 4� (�'�/��� �$�/!�  12  

      2 )4)2 )1  �$��� �$�/!�  12  

       2 )4)2 )2  �5
/�� �$�/!�  16  

2)5  ��.������� ������ &5
�'� &��'  19  

   2)5 )1  ��.������� ������ &��'  19  

   2)5 )2  ������$� ��
*�� &5
�'��  20  

2)6  ���
��'6� ����7 8�%  22  

   2)6 )1 #�9��  22  

   2)6 )2  ���#$�� �����  23  

   2)6 )3  ��
%�/6� �����  25  

   2)6 )4  :����� �����  27  

   2)6 )5 ;����� �����  28  

   2)6 )6  4��.�� �#��� �����  30  

   2)6 )7  ��.
��#�� �����  31  

������ �����  

 ��� 
�!� ��� "��   

3)1  ���+���  33  

3)2  ���$�/!� �
%$'�� 1��.�  33  

   3)2 )1  <��
��� ���$�/!� �
%$'��  34  

   3)2 )2 �� (���
����$�/!
� 0+/�  34  

   3)2 )3 �.'
/�� ���$�/!� �%$'��  35  

      3 )2)3 )1  4�$�/!� %�$'��� ,5
=�  35  

      3 )2)3 )2 4�$�/!� %�$'��� (��+� �.� ���$%��� &5
�'��  35  

3)3 �.'
/�� ���$�/!� �
%$'�� �
.���  39  

   3)3 )1  4�$�/!� %�����  39  

   3)3 )2 (
����  40  



      3 )3)2 )1 (
���� ��
��  41  

      3 )3)2 )2  (
��$� ��5
�#���� &��'��  43  

      3 )3)2 )3 (
���� 0$� ���
��'6�  45  

3)3 )3 >������  49  

    3)3)3 )1 >������ ��
��  49  

    3)3)3 )2  ���$�/!� �%$'�� 4� >������ ���	�  50  

    3)3)3 )3  ���$�/!� �%$'�� 4� >������ ,5
=�  50  

    3)3)3 )4  >����$� ��/
�+�� �
�������  51  

    3)3)3 )5  >������ ���
��'�  51  

3)4  �.'
/�� ���$�/!� �%$'�� (����  51  

   3)4 )1  �.'
/�� ���$�/!� �
%�$'��� �
��'�  51  

#����� �����  

 �� �$��� ������"!�   

4)1  (
�  57  

4)2 (
���� ���
��'�  57  

   4)2 )1 �'� ��$���� �
�  57  

   4)2 )2  &
���6�� 4��.�� �+?�� �
��'�  59  

   4)2 )3  @$�.� @�� �
��'�  60  

   4)2 )4  (
��$� ��A��� �
��'�  60  

   4)2 )5 ���*���� 8
���6� �
��'�  61  

   4)2 )6  (
��$� ��%$���� ��
%�/6� �
��'�  62  

4)3  ������$� ��$�*��� ���
��'6�  65  

   4)3 )1 ���#$�� �
��'�  66  

   4)3 )2 #�9�� ���� �
��'�  67  

   4)3 )3  4��.�� �+?�� �
��'�  68  

   4)3 )4 :����� �%+. �
��'�  68  

   4)3 )5 ��
%$/6� �
��'�  69  

   4)3 )6  ���#$�� �
��'�  70  

   4)3 )7  ;����� �
��'�  72  



4)4  ��������� �%$'��  73  

%��"�� �����  

�	��� &'��� �()���� �� 	�   

5)1 (
�  87  

5)2 (
���� B5
�.  87  

5)3 �������� B5
�.  87  

5)4 �������� ,���� �%$' ��$��  88  

 %����� �����  

��������� ��*"��  

6)1 ��C'��  99  

6)2 �
������  100  

:������  101  

8�C���    
  

  




� ا���اول ��  
 

 


  ا�����ع   ا������   �ر�� ا�

  15  ا� 8ا�$�ت ا� ��-��3�B#$-M ا�.#E 8��9ا�� ا� %	#$�*!ول   2-1

  58  �	�^� ا6	��ر ا�	
#�T ا� 
%#1 �#�آ�م ا� P	%!م*!ول   4-1


� وا�
�� � وا'�	.�ص ا�T3p ا�
�8"�	�]` إ6	��ر  *!ول  4-2q%�# 8اد ا�59    


� ا��آ�م 6	��ر �8س ا�^#8سإ �]`�	 *!ول  4-3���60    


� ا��آ�م6	��ر إ �]`�	 *!ول  4-4��� Tآ�	�61  ا  

  61  ا0�	.�ق ���
� ا��آ�م6	��ر إ �]`�	 *!ول  4-5

 62  "8/3، " �4/3	�]` إ6	��ر ا�$#�
� وا0-	���� �#
^� &st8  *!ول  4-6

 c%#�  64 �	�]` إ6	��رات ا��آ�م&st8 *!ول   4-7

  st8&  66 �	�]` ا�?و����9 ���
�ت ا��	���8 *!ول  4-8


�ت ا��	�Penetration  (���8( �	�]` إ6	��ر ا��bز  &st8*!ول   4-9���67    


�ت )  Specific gravity( �	�]` إ6	��ر ا�T3p ا�
st8& "�8  *!ول  4-10���

  ا��	���8

68  


�ت )  Softening Point(�	�]` إ6	��ر �3�� ا�	 �(  &st8 *!ول   4-11���

  ا��	����8

69  

4-12  �iول ر!*  st8&-0ر ا��	]` إ6�	����8�	��ت ا�
��� ����	  70  


�ت ا��	�Viscosity  (���8(�	�]` إ6	��ر ا�#\و*�  &st8 *!ول   4-13���71    

  72  �	�]` إ6	��رات  ا�d��8 وا'_	��ل&st8  *!ول  4-14


�ت ا��	st8&���8  *!ول  4-15��� ���M.�ا `[�	� c%#�  73  

  st8&  74 ا�	!رج *!ول   4-16

4-17  �iر �	ا6 `[�	� st8& ���8	��ا EP
ا'&�ا�1 �رات ا� �ر_�ل �

  ا� %	7#

76  

 )ا'&�ا�c[�.6 st8&)1 ��ر_�ل ا� �#9�3 �
��P ا'-$#B *!ول  4-18

  ا�	. � ��

79  

  st8&79 ا��EP� ��9 �iM ا�-$#B ا0&�ا�1 ، وc[�.6  ل*!و  4-19



  ��ر_�ل

ي ا�8�Pد&st8 �	�]` ا6	��رات ا� �ر_�ل �
EP ا��	���8  *!ول  4-20

  %	#$�ا� 

80  

، وc[�.6  ا�8�Pدي&st8 ا��EP� ��9 �iM ا�-$#B  *!ول  4-21

  ��ر_�ل

82  

 )ا�8�Pدي(&c[�.6 st8 ��ر_�ل ا� �#9�3 �
��P ا'-$#B  *!ول  4-22

  ا�	. � ��

82  

&st8 �	�]` ا6	��رات ا� �ر_�ل �
EP ا��	���8 ا� .�ي  *!ول  4-32

  ا� %	#$�

83  

، وc[�.6 ا� .�ي ا�-$#st8& B ا��EP� ��9 �iM  *!ول  4-24

  ��ر_�ل

85  

 )ا� .�ي(&c[�.6 st8 ��ر_�ل ا� �#9�3 �
��P ا'-$#B  *!ول  4-25

  ا�	. � ��

85  

  



  #�ول ا"! 	ل 


  ا�����ع   ر�� ا�% $��  �ر�� ا�

1.2  B#$-h� ����$�ت ا� �P3	����8 وا	���ت ا� �P3�  1, م!%	P �ا

  � �ل ا���قا

6  

9
��ة ��&
!اد  2.2 B#$-7    ا  

  10  � #�� إ�	�ج ا�-$#B �� �6م ا��	�ول  3.2

  10  ���` ��4&� ا�\&B ا�%�م  4.2

5.2  E#.�ا B#$-ا� Eآ��	� C�%�    12  

6.2  P�� T4_� CE#.�ا B#$-ا� Eآ��	13      


#��ت ا�-$#	��  7.2	P �17  �84&� ا  


#��ت ا�-$#	��  8.2	P �ا )�
.� T�  18    آ�وآ1 � �ا


#��ت ا�-$#	�� �.
�7 ��8اع  9.2	P �18    ا  

  22  *��ز ا��bز�8رة   10.2

  25  *��ز ا�#\و*��8رة   11.2

  26  *��ز ا'-	�����8رة   12.2

  28  �8رة *��ز ا�	��&�  13.2

  29  *��ز آ#�$�M!�8رة   14.2

15.2  s�_�	�\و����9 *��ز ا�ر ا��	32  '6  

1.3  B#$-ط اM6 40  �8رة  

2.3  P4��9 آ�م��ج ا�	41  �رة� #�� إ�  

  46  *��ز �8س أ�^#8س  3.3

  50  ا��8درة  4.3

  %�  56�C 1���9 �#%�8ات ا� � #�� ا�Mز�� �	. �� ��ر_�ل  5.3

�و��3-�ت أ�8اع   1.4
  58  ا��آ�م ا� P	%!م ," ا��

  62  ا6	��ر ا'-	����  2.4

3.4   T�9ا�x �
  62  ا6	��ر ا�$#�

  65  أ6? ��
�ت ا��	�T�^9 ���8 @8ر&�  4.4



  66  ا�9ذا�0ر ا6	�  5.4

  67  ا6	��ر ا��bز  6.4

7.4  ���8	�#� "�8
  68  إ�!ى ��
�ت إ6	��رات اا�T3p ا�

  69  ��ا�T � �( اB#$-0 ا�T[�P أ-$T ا�����4  8.4

9.4  E�  ����	-'ر ا��	ت ,1 ا6�
�!ى ا���'  70  

71  ��
�ت ا��	0���8�!ي و*� \إ6	��ر ا�#  10.4  

  75  ا�	!رج �#%#�� ا�	. � ��  11.4

  77  ا����P� ��9 �iM ا�-$#B ا'&�ا�1 وc[�.6 ��ر_�ل  12.4

  81  ا����P� ��9 �iM ا�-$#B ا�8�Pدي وc[�.6 ��ر_�ل  13.4

  84  ا����P� ��9 �iM ا�-$#B ا� .�ي وc[�.6 ��ر_�ل  14.4

15.4  B#$-ا� ��P� ��9 �iM��ا&�ا�1--�8دي-�.�ي( ا(c[�.6و 

  ��ر_�ل

86  

  90  ْم 25�#��
�ت �
! در*� ��ارة ��i د��T ا��bز   1.5

2.5   �i1000*fatgue life  ارة��  90  ْم 25�#��
�ت �
! در*� 

  91  ْم �P* ��i25ءة ا��	���8 �#��
�ت �
! در*� ��ارة   3.5

  91  ْم ��i135 ا�#\و*� �#��
�ت �
! در*� ��ارة   4.5

5.5   ��ifatigue strain  ارة��  92  ْم 25�#��
�ت �
! در*� 

  92  ْم ��i25 ا�^�Pءة �#%#��ت �
! در*� ��ارة   6.5



 


	ت وا����ز�'�
� ا����  

 

  ا����(�  ا���)
AASHTO  14&د ا����
 American Association of State  �#���#�� �9���ق وا�
T3 ا'�

Highway and Transportation 

officials  
ASTM  8اد �ر ا��	^ ���  ا���&��4 '6�ا  American Standard Test Material   

B.S  ����@�����3-��  ا�8ا�$�ت ا �ا  British Standard Specifications 

R.C      �&��	�ا )&�-  Rapid Curing 

M.C �&��	�ا C-8	�  Medium Curing 

S.C        �&��	�} ا�9  Slow Curing 

Super pave 7�9�98-  Performing Pavement  Superior  
SHRP 0` ا������قا���ث ا�
-	�ا�^" 90  Strategic Highway Research 

Program 

AC B#$-'ا ��P�  Optimum Asphalt    
VTM ��#%�ت ," ا�x$�ا�ا Total Aria Voids    
VMA آ�م��ت ," ا�x$�ا�ا Voids in Mineral Aggregate  
VFB ���8�	���9 #8ءة  �ت ا�x$�ا�ا Voids Filled With Asphalt  
SSD آ���ـ2ا
 Saturated Surface – Dry م ا� �q( �9� �ء وا� ^7$ -�

Gmm ��	#$-'ا ��#%#�وزن ��8" �+�ى  ".iا Maximum Theoretical Specific 

gravity of Mixture 

JMF �� � .	�ا T ��ا ��6# Job Mix Formula 

Gse  7#b �#�آ�م ا�$��ل �1�8 ا
ا�8زن ا�
B#$-'�9  

Effective Specific Gravity of 

Aggregate Coated With Asphalt  

Gsb  #�آ�م�1�8 
  Bulk Specific Gravity of Aggregate  ا�8زن ا�

Gsa ��#%��9 #�آ�م�4#1 �1�8 ا
 Bulk Specific Gravity of Total  ا�8زن ا�

Aggregate  of Mixture   

Gb  B#$-M� 1�8
 Specific Gravity of Asphalt  ا�8زن ا�

Gmb 8�!�8آ�ا �ا �
 Bulk Specific Gravity of Compacted  زن ا�
1�8 ا�1#4 �#��

Specimen  

PB B#$-'وزن ا  Weight of Asphalt 

VB  B#$-'ا �^�  Volume of   Asphalt 

Vagg آ�م��ا �^�  Volume of Aggregate 

EVA ��#�$�ت اM6 ات� ��89   

SBS }�-'ا Eات ��آ�� ��89   


