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4. ��%&'�� ��&�% Q)AC� "�%
R>%  
���$�==� �1�==�� 9�==� :� }�==0�	�
  1 �==�D X==�D� ����==5� ��==�"&  

����$���04� ��) �� �[��6� ��+ 	���� 	��@ �+ .  �=@ p1� ���
 ���
�� ��: C��V�� *���4��    	�=0 ����$�=� I���� L��& 	��@ 1

4�� s��# 2�� �:���� U� �@ 1 :�@. 

 Y�� :����$�� ���! 	��� ���5�    �����=�� ��$
=�� T=��& �+ �0
�D 	1� ^���� ����+ G�A�� G�A ���)
  (Q :� R=[D =
U  1 �=�:

   ����$�=� �
=���A �=� 1 f��"
� �� G���- �@ ���& �@ �=0
   �=[��5&50  
4�� �- R+ <\/ �#��.  

N  : U='(Q :� �"@ ���! 	��� ��� ���5�  =@�� 1 �=�:�   ��=) �=�
 �@ �0 ����$��30  %�@�� �� G0�+.  

o  :     U=����& 4=6& 	� ����$�=� �1�=�� �=�1� 	��H ���D :� ]A
 
�����$��@ �0 ��� ���D ��! ��1 ���& ^'>� 	1����H .  ��=�M��

  �1�=/ �@ ���! 	��� ���5� �'���)20  % �=�  �=�� 1  4���=V
    U==M�+ ��$��=���@ �
��,=�- �=�1� ���=%�  �="@ ���=&  ����$�=��==0            

�@��@ ����).  
�  : �)�@ �
)�� �[���� ���(�� �
��,�- ��1� ���- 	��@60   �=&80 

 ���! 	��� :� �#�� ����� �D�@) �+20  %  ��=) z�� (  �
=>��@
 �A ��D �@�)�.   �=#�� �=�� �[��6�
     �=@ �=��& �=@ <=\/   U=����&

�@�� �� ���3& �
��,�- ��1� :� 	��[�.  
  
4-1 �� ��%&'�� OC� �D
� J��T�  
  *��� �@�0 ����$�� G�A 4��� �'@��1 @ ��� 4����-: ]1[ 

(kg/m²) =1.364 × ALD (mm)                               )1(  

4��� ����$�� G�A�0  ��=+ ���"& R6� �� �
>��@ ��.   4��=�
����$�� G�A 	�06  110  ��2�� �@ ���& �@ 	�
��(��ALD  �%�-

 f1�� ��2  4=�� ��) ���1-.     �=@ �=0 �=���� �=�� �  �6'=� 	1
f��"� 1/0  |@�� �
��(�����) G�A.  

  
4-2 
�U OC� �D
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 �@ ��D G�A 4���(���� ���:��( <\/  ��� :� 	��=[� U����&
 
��1� ��K 	:��1� 4�"V1
      I�=� 1 �=5'�� ����=0 1 N- T���=)

����$������ �$
>@ �0.  :� ��D G�A 4���m'@��   =@ �=�: �  4=��
����-:]1[  

  

)2(                             R = 0.625+(F×0.023)+[0.0375+ 

(F×0.0011)]×ALD                                                      

�+ �- ��:  
F= ��:1 98#� ��
+��
  

ALD = 4���V RD��/ ��$����(mm) 1  
 R= ��D G�A 4���2/mkg  4��.  

    ��$�=� �=& T=��
� �=�����& T���) �
��H �Z��� �@ )1500-500 
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�G�A 	�0   s��=
� �=� �1�=��2
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  ��:1 98#�������
�� *����@  �@��@ ��
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@ 	��@ �    ^�6=# G=�A 4��=� ���1- 4��  �=�D   	�=0��D 	��=@
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 ��2==��R ==@ ��==�: 98==#� a��==V �� ��==�- 4==��         

 N�V����).  
)3(                  )          ��D �#��
  ����>���� ��DCF = (90/  
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VVV��
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�%&��  
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mm)(  
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93/5  46/1  35/4  6 2/19  ��0- 09/10  67/1  4/7  10 
6 46/1  4/4  6 9/18  �====
����H

I��A 16/10  67/1  45/7  10 
59/5  44/1  1/4  6 24 �====
����H

I��B 68/9  65/1  1/7  10 
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$�� 7�(�� 	�0 ����� 	��@ ���%@ ��D �#�� ���"& 4)�� 	� ����

 	�0 ����� �@ f�)��� G���:- T��& ����6   �S����) L�\��.   ]=A
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� �=�   f�=)��� 	�=06  �=S���
   7�=(��
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!�� �1��� G�A 	�0 ����$�� :� ���,
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����� ����� <+��
� 	��@ �0
     �=�
(Q ��=��+ <+��=
� :�   4=�(@�D �=@

�) ���,
�� <+��& ��@ <�Z�& .@ ��@ ��� �  �=@ �
�H�@ 1 4�� C��#
�� ���1 ����� ��).   ��
@� �����5�  ��@700  �1� ���"& �� L�H�(�+

80 ���,
�� ���� ��@ 4��H ���D
  ��0��� ��1)   �=0 ����$�=� �+ �
 �i� �� f�������) ��! ����.      	�="@ 	�=0 �=���� 4!�=� �� �t�
 �"�) ��@ ��2�� :� �& �500   �1� ���="& �� L�H�(�+100   ���,
=��
��) .  

���H �@ �
>��@ <+��& R��      ��=�� 4=6& �=0 ����$�=� �=& �)�@ 	�
�� ��! ��) f�������  �@ 1�/  ̂ '=� �� ���+    1 ���=+ ��=,� ��

�/�����     �=���H ���=D ��=! 4�"=V1 ���&�����A �� �����
@.   �=��
 ���-���� F��@ �=@ U����& ����H :�@ :� ]A �& ��) � ��=>� 	1
 

����$��a���� �� �0 ���! 	��� �#�� 1 �
��H ���D 4��/ ���&
���@ RD��/ �@]3[. ��[) ��Z�� �@ �"� U����& �i� 	:�� =)�   �=&

� ��2�� �@(Q 4�H�@ 1 4�� 	�0�1
��) ��12�� U.    �=@ �=��& �@
 f��)�2  �&5
 ����$�� ��,� ��2��   1 a=���� ���=�: 9�'� �� �0

 G�@ 4��V� 1 N�('� �/ �� 2�� �%�- 	��H ���D��@.  
(Q L��&� :� ]A
U����� ��:�%�- 	�1- R�� 1 �0
 ���� ���=V� 	�0 

1 ����� ^'� :� ��) ��!|�� �0� 1 ��) 	�1-   L�=\�� 	��=@ ^'
G���:-	�0 ����- 	���(�� )�. ����� �6'� 4��@ �@ ���& �@ �0
 ��0���)����$�� �+ �   ��2=�� 1 �=
%@ 4��@ 	���� �1��� G�A 	�0

@ �H��[>M	�
�� �@ 4[>� ����$����
>0 ���� 	�0. ���0   �=��H
��0�==�� f��==)� �� �==+ �==���==) �==���� 	�0�==. 4==��@�==@ 	�==0  

����$������H 	�0����$�� :� �
%@ �
4�� ��0- 	�0.  
  
5-3 �P%&VV�%�VV����� >
VV�G �VV�)�� "VV�
[\ ��&VV�% >�VV�

��%&'�� >%  
     �=���0 9�=� CK��="��� J��'=#� a��=V 4!��)  �=%0��  :�

4�� �����!�@ �#�! 4��0�.     	�=0 a�=) �=@ �%S�A I�") ���"&
      �- �=@ a=���� �=/��� 4��=� N�=>
/� �@ ���� �V��1 ����

���� �$
>@. '#�    1 	��$=��A �(=#� R=��� �6'=� J��   R=�(5&

:� �)�� C�����&  �H��23�4��.  1 U�
�K ��@ J��'#� a��V
 ���� �$
>@ ��: R���� �@ ���� ^'�]4[.  
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  �(5�=# 4��@PSV
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2-   U�
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 �9�5. ��%&'�� ��&�% ];�� � ���#"9�M >%  

   

5-3-1   ���L _;� ���# +�-C��  
     1 U�
=�K ��=@ J��'=#� �� �=+ ���� ^'� :� <%� ����� ��

��� ��1�
 :� ��&��[� ����� ��i�& N���� 4��/ ��] 5[:  
- ��� ^'� �� a���� 2�� 4��@ �  
-  ���� ^'� :� N- ���+ o��! 4%� ���+ ���0: 4�(@�D  
- 4)�� 4��@ 1 a����  
  4�"V1 ���0� ���� 	:��1� 2�� 4��@����$���0	  1  ��� ��1�

	�@: �$���@3 1 ���@ �(5�#4  ��� ^'� C���4��.   �� 4=��@ ���
N���� 1 �H����@ T���)
 ��K     Nt=� �� ���=� ^'=� N- J:��

 1 	��H�� 1 ���+���� ^'� 1 U�
�K ��@ *��& �� ���� G��2�� 
 �� �%�- J��'#� a��V �\�
� �� 1�� ���:��+.   4=)�� 4��@  �=@

��2�� �: �1��@H�  ��� �=�1� :� �0 ����$��   =� s8=���  ��=)  1  �=@
f���+ ��\������� U���@ 	�0
 � F��@�   �=& ��=)  �� �6'=� N-

�� f�5
�� ���� ^'� :� 4��� �@ �H����@ L�$�0@�     R=�� �=�� �=+
  :� 	��H�=(� F��@ ��=��A Hydroplaning 1 
� ��   G��2=�� �=\�

�� 	:��1� J��'#���).  

5-3-2 `�9;,% a�
H >
�G �P%&�%  
   ���=D ���,
=�� ���� J��'#� 	��H �:���� 1 �"��'� 	��@ p1� 1�

�� H����.  
Y�� :X�56& 1 �"��'� p1� ���@��  4)�� 4��@  
N :�'#� a��V 	��H �:���� p1� J�  

 f1� p1� �� 
 1 4��� ��@ �'@�� �� 	:��1� 4)�� 4��@ ��i�&
   �:��=�� 1 �=
��H ���=D �"��'� ���� J��'#�   =@ J��'=#� 	�=�H �

�:���� �@ �K��"� 1 <�5
>� ��Q C��#	�@: X�� 	��H5   ��� �=�1�
�� L�\����).  

L1� p1� ��
    =@ ����5
=>� ���� ^'� J��'#� �   �:��=�� C��=#
  �'=#� ��2=�� 	��H    �=@ U�
=�K G��=� �=i��@ J�� ��� �=�1� 	1         

���"& ��) ��.  T��& �0�1��� 	�@: X�� X�56& ��� ��-  G��=�:
���� G�A
    �1�=�� ^'=� J��'#� 1  m(�=�1 �=@    r=�1- ��$
=��

�:���� �>�($��4�� ��) 	��H.   
  
5-3-3  "b�A'�% c��M 	��  

 ��L�$�0 G���:-
   ������
=�� I�,&�� U� :� r�1- 	1:�@H   4=6&
& ��! �:1 ��i�W        ���=D ���=� ^'=� �=@ *�=�& �� 1 ��=) �=0�  

���H ��. �- a>/ �@ *��& ��� ��    ���=� ^'=� �+  ��=5M  �=@:
��+ ��\�� J��'#� 1 ���@
  �@ r�1- 	1:�@	���5� �
�� K�@  �� 1

o��� *��5� 	1� �@�5� �$�� }��
   �=0� �� ���� �� 	� ����
 �@ �+BPN     ��2=�� ��=��+ ��=�@ 1 4�� }1�"�   �=)23� 4=�1�5�

 J��'#� a��V �� ���� ^'�4��]6[.    
 C���=/ ���� �i� �@ 7�@�� 98#�   ���=� ^'=�    �='@�� T=��&4 

� C��#� H���.  
       

)4(                       
)]25(00525.0[120 ��

�
t

BPNBPN                         

�- �� �+:  
BPN =J��'#� ��� T��
� ���5� ��� ��	t 1 
  

BPN20= ��� �� J��'#� ���	 20 ���� 4��.  
@ �G���:- 	�'! ���+ <+ ��Z��
 - ��� ����� �0 	��@ G���:5 

����& ��@ @ T��
� ��� 1 � �����BPN  4)����� ^'�)�.  _��
�
 �� Y(
�� 	�0 ��1� �@ �- �>��5� 1 Y(
�� 	�0 ����� �@ 7�@��

 f1��3  1 R�)6 4�� ��) ���1-.   
  

 ��&L3 .
�����BPN  # � >����&�% >�� ��)�� P% �&�M ���
�� ���� 
��� �# �b���� �� >% ��%&'��  

��) 98#� 
BPN 

��� 
)°C( 

BPN ��1� I��  
55 26 53 ����"� ��A�&  ^'� 
44 29 42 ��:��D ��A�& ^'� 
62 14 64 R�(�
� 4��,�- 

82 25 80 
 �@ 	� ����$�� �1���

 4����HA 

78 25 5/75  
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 �@ 	� ����$�� �1���
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5-3-4  ���� OC� 	��  
     	�=�@ �=��� 1 C��=#��! �=@ ����  :� ���"� <\/ p1� ��� ��

 y�! �@�@ 1 ���� ^'� 	1������ C��#�� G�A 	���).  ���
m6,# T��& ��+  1 	2(�	�1��  I�,&�� �@ �+25/0  ^'� :� ����

�� ���D ��1����H
 �� L�\����).  ^'� �@ ���1� ���� <\/ 4[>�
���� �@ ��) G)�A
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��(��  :� �� �)�@
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��).  ��$�-
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��(��� 	1
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�1�� ��-��.  L��&� :� ]A+ �� �� ����� �'D ��4  ��! 4=%� �=� 1 �
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ABSTRACT  
Road maintenance and management is one of the most important tasks for road 
administration in every country. Application of preventive maintenance has been the subject 
of research for several years. Chip Seal is an option in preventive maintenance reducing the 
cost and time of rehabilitation. The outcome of the previous researches has revealed that 
spending a small portion of total cost for maintenance resulted in reduced pavement 
rehabilitation costs.  
In this paper after introducing and identification of chip seals, the design and construction of 
different chip seal is presented. The main purpose of this research is introducing different 
type of chip seal and evaluating their performance in the laboratory. To fabricate the chip 
seals effort was made to use the facilities available and simulate the real conditions in the 
country. In this research, friction, permeability and coating properties of different chip seals 
was evaluated to make a comparison between different chip seals. 
 
 
Keywords: Seal coat, chip seals, friction, permeability, sand patch 

 


