
����� ��	
    ��
 � ����� ��� ����  ����� ������  �!1 ��#�$�% � ���$ �1397 

����� ��	
 ��
 � ����� ���  ����   ����� ������  �!1 ��#�$�% � ���$ �1397 

  

  

����� ��	
 ���� ���  

��)))#*+ �,	)))-.�+ �/0)))-.�+ �

����� 1!/2�
  ��3)-.�+ �  � 4)��

.����� �627  

:9�.��#0:� ���  

Vahid_najafi@iust.ac.ir 

���� �����*  

 ����+�#))!�  1))!/2�
 �/0))-.�+

���))�� �
; �))�! 1:�))� <�,))
=

��,� .4>  

 :9�.��#0:� ���  

rezaei@pooyesh.ac.ir 

����� ���
  

 1!/2�
 ���? ���)�� � ��3)-.�+ 

��@ 1��A#.�.10.�,�� �10.�,��  

:9�.��#0:� ���  

M.azadi@eyc.ac.ir 
  

  
1  

1 - �
�	
  

 �+ �/��* ����#
���� �� 10� B�C�� ����D E�.

 F�6G�H% �+ ��IJ% � ��K�L M��N%O��� ��+  �+ .�!�

PG�H%  ��,C� �I Q�� � +�/6% /2.�
 �+��� R
�,� ��

��3#��� �+ S,$,%� T>,% � U��� �,.�
  �PG�H% ���	
 ���

                                                 
 * ,.��/2�  ,W�
  

X���%:  �K���+12/01/1397 ��3.��$ �09/04/1397 <��]� �13/05/1397.  

 ( �#�	�+ �!�2� DOI): 10.22091/cer.2018.3030.1114 

 F�*�a B,. � 4	a ��+��� M��$�� � ��?/2.�� ��#K�

$ ���
 b�� � 1�+�?J% B�C�� ����D E�. � ��]?��c

/2#�� ]1[. �* �,G �$11
 �  ��?/�+ �+ �� ��,%

�,0!��*�
 B�C�� ����D E�. �$ 9��,0!��0�
 � 9�

 ���H. R��!� +�/6% R* �9��,0!��*�
 <�� �+ .����3.

 � �/� 4��H% 1.�
� ��7�K �$ B�C�� 1.�
� ���$ �+ ��,C�

1
 M��6% ����D E�.  �9��,0!��0�
 <�� �+ �
� .+,�

1
 ��	.� B�C�� 1.�
� ��7�K�! M��6% �$ ��* M��  .+��?

:�d
 �+ �,e2
 M�/$ ���+�$ �$ ��f�a �68  ���!

R��!� ����D E�. F��hG� F�,7 �$ ���H.  �+ 1.�/�


 ����� ��	
� ���� ��� �� ���	� �� ��� ���  

�����  ������� ���  

  
�$ B�C�� ����D E�. �iN-
 �� 10� ��,2�  ���9�K��% ����D 4�
 ��IJ% � ��K�L M��6% �+ �

PG�H%  ���O��� ��+  ����D E�. 1$����� �2�
� �+ �����$ F�H�H% �,2*�% .+��+ 1!�!� �H.

PG�H% �+��� �I�� �+ B�C��  ��#K� � 9�K��% ����D F��7,iI �1!/2� F�iN-
 �$ b!�2#
 ��

1:�a �+ .�!� �#K�? F�,7 ��?/2.�� �$ �* �6:�d
 �j,K F�iN-
 �+ F��A% +,D�  �2�
� �+ ��

�+ B�C�� ����D E�. ��k�
 �I��  E�. ��k�
 F��A% �$ �D,% �$ � �!� �#K�3. F�,7 1D��I �

�I�� B�C�� ����D  ���! � �I Q�� ���* ��I +�/6% ���* F�,7 �+ �l��I � +��� ���

 R
�,��c;
1
 ����� k�. 1D��I �I�� �+ B�C�� ����D E�. ��K�L M��6% ��k: � ./$��  �+

�+�+ 1.�/�
 ���+�$ 9�* �$ ��f�a �����  PG�H% m2� �+ �C%�
 ���O��� ��+  �$ ���� ���

�D,% �$ 9��,0!��0�
 � 9��,0!��*�
 <�� �$ B�C�� ����D E�. ��+�H
 R��% � M��6%   �$

�I�� �+ +,D,
 �I Q�� PG�H% 1D��I � �+��� ��� ���  m��#. .�!� �/� �#I�+�� �e.+�,


1
 ��-. +�I�� �+ B�C�� ����D E�. ��+�H
 �* /2�   ��+�H
 �� �9��,0!��0�
 <�� �$ 1D��I

1
 �#-�$ �+��� �I�� �+ ��e. �I�� �+ B�C�� ����D E�. � �I Q�� M�$ M�2n�� ./��$  ���

  �� �D�+ 1dI o�C%�� 9��,0!��*�
 <�� �$ 1D��I 13#�C�� b��f �$957/0  .+��+ +,D�

Q�� M�$  ��D E�. � �I�I�� �+ 9��,0!��0�
 <�� �$ B�C�� ��  �d$�� 9� 1D��I ���

��@  1.�,% 1dI 13#�C�� b��f �$859/0�I�� �+ � ��� ��@ �d$�� 9� ��+��� 1�#���3: 1dI 

 13#�C�� b��f �$105/0  �$ �D,% �$ .�!� ���>�$13#�C�� b��f  �e. �$ �l��I �I��

1
 �I Q�� �* /!��  ���6
D E�. M��6% �+ 1�7�1
 ���� p/��$ 1:�a �+ �I�� �+ �*  +���� 

+,� �+�A#!� ����D E�. ��+�H
 M��6% ���$ ��#-�$ ����#
���� �!� ��q.  

�����  ��!��:     PG�)H% O��)� ��+   B�C)�� ��)��D E�). ��     <�� ��+��� �I�)� �1)D��I �I�)�

9��,0!��0�
  �9��,0!��*�
.  

#$% &$'�  (�  

 ��3-.�+ �12K �/0-.�+ ����+�#!�

�h�?.  

 :9�.��#0:� ���  

bargegol@guilan.ac.ir 



72  PG�H% B�C�� ����D E�. �$ ��,C� �I Q�� �c� 1!��$ O��� ��� ��+  

 

����� ��	
 ��
 � ����� ��� ����   ����� ������  �!1 ��#�$�% � ���$ �1397 

�i� l�� ���!�  �$ r�6#
5  PG�H%O��� ��+  ���� ���

 �$ ��,C� �I Q�� ��cJ% B�C�� ����D E�.1!��$  �/�

 ./�+�? ����H
 � R��% �I Q�� �$ �D,% �$ � F��hG�

 �/� ���+�$ �+ �9��,0!��0�
 <���/�� �����  �  =

 PG�H% �$ 4*�a ����� �% �9��,0!��*�
 <��

1
 ���+�$ ./.,�  

2- *�+�, -�./�0
 $% ���$
  

 �B�C�� ����D +�,
 �+ 4�
 F�6:�d
 M�#�N.

�/��� M��? S��$ �!,%2

1   �! �+1940  � /� ��	.�

 B�C�� ����D E�. �!,#
1714  kC! ���! �� �+ ��+,I

�/� T�% ��
� � �I �� �+  ��:��7/3 $ ��.�c� /
= �!+ 

]2[��+ 1G . �#�]? ����  �2�
� M�� �+ �����$ ��HH


�#��+ �6:�d
 ������ ./.�  ���2��� s�#* T�#N
 ���

��� ��K�L �� )2HCM(  .�!� �#I�+�� B,f,
 M�� �$ k�.

 F�iN-
 F����t% � 10�K��% ��#K� F����t% �,� 1��q+

 �$ �D,% ����#!� bD,
 �,-* �� �+ ���H. R��!� 10�k�K

�,-* �+ 10�K��% 4�
 �#
���� M��  .�!� �/� T�#N
 ���

�N$ M�� �+ �.,�. �$ ��� ����� �$�-
 F�6:�d
 �� 1

1
 .+,� 

k�,:3
3   �! �+1998 �6:�d
 �+  �+ �* ��19  PG�H%

O��� ��+ �#.,
 ���  �+ ��/$ �+�+ ��	.� 9�k0
 �,-* ��

 �� �+ T7  ,G /2.�
 4�
 F��ukD �� 1I�$ M#K�? �e.

��
� ����,! ��@ ���H. R��!� �,va � �I��  ���

��6>,
 ���$ �� �/� �/��-
  ������ ���H. R��!� ���

.+,�. �Cc �I �� �+ �I= � 4�+  ��/H
 ��6:�d
 M�� �+

 �$��$ B�C�� ����D E�. �!,#
vphgp 1876  ��7�K�!)

 �$��$ B�C�� 1.�
�92/1  M��	2� � +�#-� ��/H
 � (��.�c

 �$��$ �B�C�� ����D E�. /7�+vphgpl 2056 �$  �!+

 /
=]3[.  

                                                 
2

1- Bruce Greenshields 
2- Highway Capacity Manual 
3

3- Lopez 

�,.�k�
4
4   �! �+ ����0�� �2002�  1!��$ �$

 �+ B�C�� ����D E�. ����H
9  PG�H%��O� ��+  ���

 ./2#I�+�� (<+h32$ �N#���) �*�+ ��� � (M��x) �
��,*,�

) y.����� k�:�.= 9�* �$ANOVA B�C�� ����D ��a�. �(

 �� � M��6% T7 T�#N
 1a�,. ���$ ���H. R��!� T7 �+

�!,#
 ��7�K�! ���? 1.�
� ����  R��!� ���% ���N%

 �+� M��N% B�C�� ��7�K�! �B�C�� ����D ��a�. �+ ���H.

 /� �* �+ +,D,
 <�� �$HCM  �� y� .���+ F��A%

 ��/H
 �* +�+ ��-. m��#. �B�C�� ����D E�. �C!�


B�C�� 1.�
� ��7�K�! �$ �/
= �!+  �� ��6:�d
 M�� �+

 ��/H
HCM  �!� �+,$ �#-�$�� M��N% �$ �	2
 �* M��

/�+�? B�C�� ����D E�. ]4[ .  

  �! �+2005� �6:�d
 �+  ��C�:�* ��,2� �% ��

 ����D E�. 1!��$ �$ ���K�L �+ �c;
 ����#
���� �+�*

 s�N#.� �$ �G,$�
 z�i% b���f � ���� B�C��21  PG�H%

O��� ��+  �$3  ��6�D � ���� ����� �1.q,G {,A7 ���6


 �+ q�$�/2�� ���) /2� �,-*���HH
 ./� ��	.� (�.�  y�

�HCG ���6�D) +,D,
 �����t#
 1!��$ ��  ��$��I �/2$

 4	a �  �/D �,va ��!�� ��! ��:� ��#2
 �I �+,D,


 �!,% 1.,�!�?�  /
 ���.= R��% � (�I 1#��!

�,
�=  ���/.� �* +�+ ��-. m��#. ./.+,�. �u��� ���
= ���

�!�� ��! ��:� ��#2
 �I ��6>,
 � ��6�D  ���? �+

+,$ /��,I B�C�� ����D E�. �$ �c;
 ����$ ��I ]5[ .  

M�� 1:5

5 �����0�� �  B�C�� ����D E�. M��N% ���$

�/�� �$  =PG�H% ��k:�
 �,-* ����� S�!�  ���O��� ��+  �$

�/�� �����  ���$ B�C�� 1.�
� ��7�K�! � s�N#.� ��  =

Q��  � 9-I ��,� ����� �+ ��,C� �I F��A#
 ���

 ��+�H
 y|! ./.+,�. ���+�$ �� B�C�� 9�K��% ����D

Q�� ���$ B�C�� ����D E�. �!,#
 �A#
 ��� �F�

�$ 1dI �,�!�?�  /
 � �C!�
 �I Q�� S�!�

�6:�d
 M�� �+ ./� �u��� ��,C��  �B�C�� ����D E�. ��/H


                                                 
4

4- Mizanur Rahman 
5

5- Lee Vien 



}�$ �+��= � 1u�f� �1.h�? �/H
 1A	. �R?  73  
  

 

����� ��	
 ��
 � ����� ��� ����   ����� ������  �!1 ��#�$�% � ���$ �1397 

 �$��$pcu/h 1930�$  �+ ��e. ��/H
 �� �* �/
= �!+

HCM )pcu/h 1900� �#-�$ ( �,.�> �
� M�� R�:+ � �!

�!� �/�+�? ��,2� �k:�
 �,-* �+ ��?/2.�� �+,$ �%k��? 

]6[ .  

���5
6   �! �+ ����0�� �2011�  �6:�d
 ����D �+

 �+ �= �$ �c;
 ����#
���� � B�C�� ����D E�.13  PG�H%

O��� ��+  �� B�C�� ����D E�. �!,#
 ��/H
 �M�� �,-*

 �$ �$��$pc/h/Ln 1773  �L�2#
 1.�
� ��7�K�! �$)03/2 

$ (��.�c�  �$��$ ����� B�C�� ����D E�. ./.+��= �!+

pc/h/Ln1800 /� �#K�? �e. �+  �� �#�* ����$ �*

�+ ��e. ��/H
HCM   126�)pc/h/Ln 1900 .+,$ ( M��

 B�6� ���kK� ��I Q�� ���kK� �* +�+ ��-. �6:�d


��
 ���$ b�� ���kK� � ~� �$ <+�?�  b�� �$ 1���

 �� �#-�$2  B�C�� ����D E�. ���kK� �$ �	2
 �/7�+

/� /��,I ]7[ . ��3�+ 1.�HH
 � �! ���� �+ �C!�
 �$

 �+ �G,$�
 z�i% b���f � B�C�� ����D E�.5  PG�H%

O��� ��+  1.�
� ��7�K�! M��6% �$ ./2#I�+�� �0
 ���

<�� �$ B�C�� HCM� �/�� B�C�� ����D E�. ��k�
   =

 �$��$pcu/hr 2500 $� �d$�� M�2n�� ./
= �!+  b��f

�$ �I +�/6% ��cJ% z�i% o,dI +�/6% 1!��$ S�!�

 � T�#N
b��f �$ �I Q�� ��cJ% z�i% ����H
 S�!�

 1.�
� ��7�K�! r��G �� �/� �C!�
 B�C�� ����D E�.

Q�� ���$ �!,#
 $ ��,C� o,dI T�#N
 ����  �!+

��-. �6:�d
 M�� ././
=  �* +�+ Q�� � +�/6% ���*

 ����$ ��k�
 �$ B�C�� ����D E�. ���* �$ �	2
 �o,dI

1
 +���  ++�?]8[.  

3 - 2�� ���34  

 ��f�a �6:�d
 �+5  � �+��� �I��5  �I��

 PG�H% m2� �� B�C�� ����D ����+ 1D��IO��� ��+  ���

  �/D r$�d
 ���1 k*�
 ��� M�� ././�+�? s�N#.� 

                                                 
6

6- Shao 

��#!� �h�? �+ �  ���  4*��% ����+ � +��+ ���> �����

 ��6�D4340 �A. �+ �� 1
 P$�
�#
,��*   /��$]9[ .  

PG�H% M�� s�N#.� ������6
 ���D �� 1
 ��  �$ ��,%

�= +,D�  � 1!/2� ����� +,D� ���� T�#N
 o�H. �+ ��

 �+ B�C�� ����D +,D� � F��A#
 ��,C� o,dI Q��

�I�� �� 10� R>�/a I � �+��� ����= 1D��  ����� ��

 �$ B�C�� ����D E�. +��=�$ ���$ ���. +�,
 F��hG� .+�*

 ���+�$ �i� l�� ���! �+ ���+�C���K <�� 9�*

1!��$ �$ �* F�,7 M�� �$ ./�+�?  l�� ���! 1.�/�
 ���

��PG�H% �� ��/*  �� ���D� b�* �$ y|! �/� �N-
 ��

�H. �+ ��� ���+��� 9�K��% � RH. � R�a �.��6
 o

���#I�! PA%�
 
 ���/�+�? M�$��+ bi. �$ ��/>� ���	  �

 F/
 �$5/1 ./� ���+�C���K �$ ��/>� ���!  

 M��6% ���$ �$ �I Q�� ��cJ% �$ B�C�� ����D E�.

�I�� �+ 9��,0!��*�
 <��  �1!��$ +�,
 1D��I ���

 �+ B��� ��IJ% �*  �� 1.�
� ��7�K �N$ �! �$ ��K  ,G

 E� B�C�� ����D �* 1.��
 1.�
� ��7�K ��!� �+�+ E� �=

1
  ��+�+ E� �= �+ ��#.� ��IJ% �*�I= 1.�
� ��7�K � /�+

 � 1!/2� F�iN-
 �$ �D,% �$ .�!� �/� 4��H%

PG�H% 10�K��% �$  �� 1.�
� ��7�K ��� M6  �%10  �+ ��.�c

 ��K �/.���>�$ �1.��
 1.�
� ��7�K .�!� �/� �#K�? �e.

 ���#.� �� /6$ ��
� ��I= 1.�
� ��7�K � �/� B�C�� kC!

 �$ 1.�
� ��7�K �! M�� �+ ���H. R��!� ��	a� .�!� kC!

 �+ ./�+�? <���� R0�! �� �+ ���!� B,. 9�0A%

 ��f�a �6:�d
123 �+�+ ���$ B�C�� R0�!  <�� ���

 ./� ���+�$ 9��,0!��*�
  

 <��) 9��,0!��0�
 <�� �$ B�C�� ����D E�.

�I�� �+ (B�C�� 1.�
� ��7�K�!  ��+��� � 1D��I ���

���/.� S�!��$ R��!� �*�a 1.�
� ��7�K ���?  �+ ���H.

 1.�
� ��7�K�! S,06
 F�,7 �$ PG�H% �� �,C� ��32�

#$� B�C�� ����D E�. ./� M��6% M�3.��
 +�/6% S�!��$ �/

 ��� 4�  +�6
 �$ �D,% �$ y|! � �+��� ���H. R��!�

�= ���,! ��� kC! s�#* �$ r$�d
 ��  �C!�
 (,#�=) ��



74  PG�H% B�C�� ����D E�. �$ ��,C� �I Q�� �c� 1!��$ O��� ��� ��+  

 

����� ��	
 ��
 � ����� ��� ����   ����� ������  �!1 ��#�$�% � ���$ �1397 

�I ./�+�?  �+�+ ���+�$ �+ �2C
  �+ 1.�
� ��7�K�! ���

PG�H% �I�� �+ 1!��$ +�,
 ��� ���  ���#.� �� �1D��I

�I�� �+ � �+��� �$�� �I ���  + �$ �+��� �0.= R�:

 �$ �D,% �$ �/2#��+ T>,% ���� �I �� �%,�D ���H. R��!�

�#K�? �e. �+ �e. �+ ���H. R��!� �,�D �|! R
    ./�

 �1D��I �I�� �� �+18  �I�� �� �+ � B�C�� R0�!

 ��+���15 �+�+ ���$ B�C�� R0�! �
� ��7�K�! ��� 1.

�� �/��-
 F�,7 �+ ./� ���+�$ �,.�> ��#K� �.,?

k��? F��hG� �1:�,#
 ��K �+ ���H. R��!� RI�/% � �.�

 �$�� �,va R�:+ �$ M�2n�� ./2#K�3. ���> �+�A#!� +�,


����a U��� � ���H. R��!� kC! ��
� �+ �+���  ��

1�*�% ��3#��� �+ �� �/����@ R
�,� ����	
 ���  �+  =

�+�+ ���+�$ ././� {]a 9��,0!��0�
 ���  

  �/D1- PG�H% O��� �/2C.�
� F��hG� � 1!/2� F�iN-
 �6:�d
 +�,
 ���  

�/� ���+�$ R0�! +�/6%  
kC! ��
� 

(��.�c) 

R0�!  ,G 

(��.�c)  

 ��,C� Q��

�+���  

(�#
) 

 ��,C� Q��

1D��I  

(�#
) 

 �I +�/6%

 ��,C�

�+��� 

 �I +�/6%

 ��,C�

1D��I 

 �����

PG�H%  
9��,0!��0�
  

9��,0!��*�
  
�+���  1D��I  

15 18 21 72 167 6/8 6/5 3 2 1 

15 18 24 31 122 10 9/8 3 2 2 

15 18 26 47 86 50/10 5/8 4 2 3 

15 18 26 38 134 60/9 2/7 3 2 4 

15 18 26 26 65 60/7 0/6  2 2 5 

  

4- 6'�7� ���$% � 89%  

�+   �/D2 $ m��#.�  ��7�K�! ��+�H
 �� �/
= �!+

�+ B�C�� 1.�
� PG�H%  �/� �+�+ ��-. �6:�d
 +�,
 ���

 1.�
� ��7�K�! ��+�H
 M�3.��
 �1D��I �I�� �+ .�!�

 ��+�H
 M�3.��
 ��+��� �I�� �+ � �I= �% ��+ �����+,I

�$ �I= �% 4-� �� 4	2� �����+,I 1.�
� ��7�K�!  ��,2�

� ��7�K�! ����H
 ���$ .�!� �/� M��6% B�C�� 1.�


�I�� �+ B�C�� 1.�
� ��7�K�!  �� 1D��I � �+��� ���

  �
�. P��,% �� �/� R7�a ��2��G� �� /6$ �PG�H% ��

�+�+ �$ �� {��?,��* �,
�= ���!�– �,
�= �� �{,.���!�  

���
=Independent Sample T-Test   �% /� �+�A#!�

 {h#I� ��= +,� �N-
�= ��
�  ���
= ��: �$ ��

.��I �� �!� ��+�26
  

 �/D 2- PG�H% �+ B�C�� 1.�
� ��7�K�! �!,#
 ��+�H
 �6:�d
 +�,
 ���  

���
= �,
�= �	�#.  

Independent Sample 
T-Test 

 �$95 ��2��G� /7�+  

P-Value 
 
T 

B�C�� 1.�
� ��7�K�!  

(��.�c) 
�C6
 B,.  �����PG�H%  

.�!� ��+�26
 {h#I�  
P <0,0001 

T =4,00 

38/2 �+��� 
1 

22/2  1D��I  

.�!� ��+�26
 {h#I�  
P =0,052 

T=  1,993  

12/2 �+��� 
2 

82/1 1D��I  

.�!� ��+�26
 {h#I�  
P=0,003 

T=1,326 

03/2 �+��� 
3 

65/1  1D��I  

.�!� ��+�26
 {h#I�  
P =  0,027  

T=2,30 

16/2  �+��� 
4 

87/1  1D��I  

.�!� ��+�26
 {h#I�  
P=0.028 

T= 3.419 

29/2 �+��� 
5 

18/2  1D��I  
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���
= �,
�= m��#. �$ �D,% �$Independent 

Sample T-Test    �/D �+ �/� �*�2 {h#I� �

.�
� ��7�K�!1 B�C�� �I�� M�$  �+ 1D��I � �+��� ���

 +�,
 PG�H% m2� �� �$ ��6:�d
95  ��+�26
 ��2��G� /7�+

�!� . 

PG�H% �+  �I +,D� �/� R�:+ �$ 1!��$ +�,
 ���

 ���? 9� �HK ��!�� �� � ~� �$ <+�? ���$ 17�i#I�

 ��K �� ���$ 9��,0!��*�
 <�� ./� �#K�? �e. �+ �I

���0% �e. +�,
 �I�� �+ B�C��  B�C�� ����D E�. � /�

�$ �G,$�
 ���H. ���!� b�a �I �� �+ ���! �+

)veh/h/ln �/D .�!� �/�+�? �C!�
 ( 3�  m��#.

�D,%�$ �� �!,#
 B�C�� ����D E�. F�C!�
   Q�� �$

PG�H% 1D��I �I�� �+ +,D,
 �I  �6:�d
 +�,
 ���

1
 ��-. /�+.  

  �/D3- 1D��I �+ B�C�� ����D E�. �!,#
 ��+�H
 ,
 ��� �$ �6:�d
 +��$ 9��,0!��*�
 <���I Q�� S�!�  

B�C�� ����D E�.  

)pcu/hr/l( 

B�C�� ����D E�.  

)l/veh/hr( 

Q��  

(�#
) �I 

+�/6%  

�I 

Q��  

(�#
) ��,C� 
PG�H% �����  

905 905 80/2  2 60/5  1 

1139 1119 00/3  2 00/6  2 

1241 1232 60/3  2 20/7  3  

1703 1682 25/4  2 50/8  4 

1733 1712 45/4  2 90/8  5  

  

 �/D �$ �D,% �$ 3� 1
 �eah
  ���kK� �$ �* +,�

����D E�. ��k�
 ���,C� �I Q��   �+ 1D��I B�C��

1
 ���kK� 9��,0!��*�
 <�� �$ /$�� ��,G  ���$ �*

 1D��I �I Q�� �+�/
8/2  �%45/4  M�$ ��#


pcu/hr/ln 905 �% 1733  PG�H% �+ M�2n�� .+��+ ���>

) �����1T>,% ��	.� ���$��I 4* Q�� R�:+ �$ (  ���

��%,* � R$�+ ����a U��� �+ F/
  ��k�
 � F�6K+ ���

M���
 �* 1*�0d7� ����a U��� �$ +��� �+ ��  � ��

 E�. � 10�K��% 1u���* �/.��+ ��,C� 9�K��% �$ �= �� l��I

�+ ��#-�$ E�. �$ B�C�� ����D  ���* �e. +�,
 �I��

�!� �#K��.  

 �+ B�C�� ����D E�. �C!�
 �� R7�a m��#.

1D��I  �+ 9��,0!��0�
 <�� �$ �6:�d
 +�,
 ���

 �/D 4  �$ B�C�� ����D E�. M�2n�� .�!� �/� l�+

�I�� �+ 9��,0!��0�
 <�� �D,%�$ 1D��I ���  �$

 F�6G�H% �+ +,D,
 �I Q�� �+�+ ��-. �6:�d
 +�,


.�!� �/�  

  �/D4- 1D��I �+ B�C�� ����D E�. B�C�� 1.�
� ��7�K�! <�� �$ �6:�d
 +�,
 ���  

B�C�� ����D E�.  

)vphgpl(  

��7�K�!  1.�
�

(��.�c) B�C��  

Q�� �I  

(�#
) 
+�/6% �I 

Q�� ��,C�  

(�#
) 
PG�H% ����� 

1621  22/2  80/2  2 60/5 1 

1651 18/2  00/3  2 00/6  2 

1925 87/1  60/3  2 20/7 3 

2181 65/1  25/4  2 50/8 4 

1978 82/1  45/4  2 90/8 5 
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  �/D �+ �* �,d.���4 1
 �eah
  PG�H% �+,�

) �����1 �I Q�� �$ (8/2  E�. ��k�
 M��#�* ��#


1
 ���+ �� B�C�� ����D  �+,$ 4* �= R�q+ �� �* /��$

) ����� PG�H% 1D��I �I�� �c;
 Q��11
 (  ./��$

 ����� PG�H% M�2n��3  Q�� �$25/4  ����+ ��#


1
 B�C�� ����D E�. ��k�
 M��#-�$  PG�H% �+ ./��$

) �����2 Q�� +,D� �$ (45/4  ����D E�. ��+�H
 ���#


) ����� PG�H% �$ �C�. ��#�*3$ (� ./
= �!+  

 <�� �+ �9��,0!��*�
 <�� �$�-


k�
 �$ ��,C� �I Q�� k�. 9��,0!��0�
 ����D E�. ��

�I�� B�C��  J% l��I1
 ��]?��c  E�. ��k�
 M�2n�� ./��$

�$ 9��,0!��0�
 <�� �$ B�C�� ����D Q�� �+�/
 ��

 1D��I �I8/2  �%45/4  M�$ ��#
1621  �%2181 

  .+��+ ���> �I �� �+ ���! �+ ���H. ���!�  

 �+ B�C�� ����D E�. �C!�
 �� R7�a m��#.

�+���  �+ 9��,0!��0�
 <�� �$ �6:�d
 +�,
 ���

 �/D 5  <�� �$ B�C�� ����D E�. .�!� �/� l�+

�I�� �+ 9��,0!��0�
  �+��� ����D,%�$   �I Q�� �$

.�!� �/� �+�+ ��-. �6:�d
 +�,
 F�6G�H% �+ +,D,
  

  �/D5- B�C�� 1.�
� ��7�K�! <�� �$ �6:�d
 +�,
 ��� �+��� �+ B�C�� ����D E�.  

B�C�� ����D E�.  

)vphgpl( 

 1.�
� ��7�K�!

(��.�c) B�C��  

�I Q�� 

(�#
) 
�I +�/6% 

��,C� Q��  

(�#
) 
PG�H% ����� 

1512  38/2 80/2 3 60/8  1 

1572 29/2 80/3 2 60/7  2 

1666 16/2 20/3 3 60/9  3 

1773 03/2 60/2 4 50/10  4 

1698 12/2 30/3 3 00/10  5 

  

  �/D �+ �* �,d.���5 1
 �eah
  PG�H% �+,�

) �����1 �I Q�� �$ (8/2  E�. ��k�
 M��#�* ��#


 ����� PG�H% � B�C�� ����D4  �I Q�� �$6/2  ��#


1
 B�C�� ����D E�. ��k�
 M��#-�$ ����+ M�� ./��$  

1:�a�+  �!�  PG�H% �+ �* ����� ��� ) ���2� 3  �5 �$ (

��#�* ����D E�. ��+�H
 ��#-�$ Q�� +,D�  �$ �C�.

) ����� PG�H%41
 �/��-
 (  �$ F��A#
 ���#K� � +,�

�I�� �+ B�C�� ����D E�. �+�+ �	�#. �� 1D��I ���  ./.�

1$ M��  Q�� M�$ o�C%�� �/� � 1�e. ����D E�. � �I

1
 B�C�� J% /.�,% ���! M#K�? �e. �+ ��k: �$ �/�*

���#
����  ��c;
  E�. �$ (10�K��% � 1!/2� F�iN-
)

�I�� B�C�� ����D  �+��� ��� ./��$   

 9��,0!��0�
 <�� �$ B�C�� ����D E�. ��k�


 �+��� �I Q�� �+�/
 ���$6/2  �%80/3  M�$ ��#


1512  �%1773  ���> �I �� �+ ���! �+ ���H. ���!�

.+��+ 

5 -  �� <�=4�  �'$> ?$� 6'�7� �@'�	


�A�4 �>�$A � ����� ��B  

+�H
�� �D E�.���  B�C���I�� �$ 1D��I ��� 

 <�� ��e. ��+�H
 �� �#�* �9��,0!��*�

��,0!��0�9 


1 ��$2/ +���)  h#I� R
�,� {]a �F��A% M�� R�:+ .

����a U��� ��$��  �+ B�C�� ����D E�. �$ (���@ � ��

1
 9��,0!��0�
 <�� �$ F��hG� ���+�$   �a �/��$

�C�� ����D E�. �3.��$ 9��,0!��*�
 <�� �02�� �+ B

�/�� ����� 1
  =  1.�
� ��7�K�! ��+�H
 M�2n�� ./��$

�I�� �+ 9��,0!��0�
 <�� �$ B�C��   �1D��I ���

�I�� �+ ��e. ��+�H
 �� �#�*  1!��$ +�,
 �+��� ���

1
  B�C�� ����D E�. ��+�H
 �$ �	2
 B,f,
 M�� �/2��$

�I�� �+ �#-�$ �I�� �$ �C�. �1D��I ���  �+��� ���

1
 .+,� �I�� �+ B�C�� ����D E�. ��+�H
 M���$�2$  ���

 �����#K� � 9�K��% ����D F��7,iI R�:+ �$ 1D��I
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I�� ��+�H
 �$ �F��A#
 10�K��%�  ���0� �+��� ���

1�. ./��$  

  �/D6�  B�C�� ����D E�. ��+�H
 ����H


�I��   �3�+ � �6:�d
 M�� �+ �/� ���+�$ �+��� ���

. �� �/� ��	.� F�H�H%1
 ��-   �/D �$ �D,% �$ ./�+6 

 B�C�� ����D E�. ����H
 �$�I��   M�� �+ �+��� ���

� �6:�d
  �#K��]� F�,7 ���D �+ �* 1%�6:�d
 �3�+

1
 �/��-
 ��!�  �$ B�C�� ����D E�. ��+�H
 �* +,�

<��  �I�� 1
��% �+ 9��,0!��0�
  +�,
 �+��� ���

 ��HH
 ���! F�6:�d
 m��#. �$ �C�. ���� ��� �6:�d


�2�#!� �$)� ��	.� F�6:�d
  1
 �#�* �(/2� �+ �/�  ./��$

 ��
� M�� R�:+ /��� �����#K� � 9�K��% ����D F��7,iI

./��$ ��� ��� ��?/2.�� F��A#
 10�K��%  

  �/D6- E�. ��+�H
 1.��D F�6:�d
 �+ B�C�� ����D ]10[  

�6:�d
 R
  ����D E�. ��+�H
  

��� ��K�L ���2��� s�#* ) ��2000(  1800  

��� ��K�L ���2��� s�#* ) ��2000(  1900  

��.,�  1972  

9�k0
  1876  

M��  1773  

/2�  1232  

M��x  2000  

,!u+  1850  

/.h2K  1940  

��#��3.�  2080  

���/.�  2196  

�k:�
  1930  

(���) �����  1650  

 ����D E�. ��+�H
 �$ �I Q�� ��cJ% �$ �D,% �$

 1dI��@ � 1dI �,�!�?� R��% �� R7�a m��#. �B�C��

�+�+ �I�� ���$ j,K ���  1D��I � �+��� ���

PG�H%   �/D �+ ��6:�d
 +�,
 ���7 �/
=   M�2n�� .�!�

$ 1f��� �d$�� M��#�$ � �/D M�� �A� �,#! �+� �!+  

 �$ �D,% �$ �/
= 13#�C�� b��f ���
= ����#
����

) M
��|!�R² ���
=� (F 126
 � ) ���+significance (

�/� �+�+ ��-.   .�!�  

  �/D �+7�I�� �� 9��� ���$ �  � 1D��I ���

�+����+��2-�� �d$�� �+ � �,#!)2 ��+�H
 �$ (R²     �

P-Value $� �� .�!� �/�+�? �*� �/
= �!+  ��� �*�	.=

 ����+ �$��� M��P-Value  �� �#0�,*5 1
 /7�+  �/2��$

$ �+��2-�� �$����  �$ �/
= �!+95  R$�> ��2��G� /7�+

M�$ M�� �+ ./2#�� �+�A#!�� �d$��  ���
= ����+ �* ��F 

�/� 1K�6
 �d$�� M��#�$ ��,2� �$ ��!� �+,$ �%q�$   �!�

�,#!)7.(  

�$ �D,% �$ �$��� M��#�$ �*� �/� �+  �/D 7 �

 ��� ��� ���$$�M �D E�. � �I Q�����  �+ B�C��

�I�� ��� D��I1 �,0!��*�
 <�� �$�9 dI o�C%��1 

)  �� �D�+957/0=R².+��+ +,D� ( $�M Q��   E�. � �I

�D��� 
 <�� �$ B�C����,0!��0�9 �I�� �+ ��� 

� 1D��I9 @ �d$���� dI1 .�,%1 )859/0=R²(  �+ �

�I��  ���� ��+���9 @ �d$���� dI1 ��3:��#1 

)105/0=R².�!� ���>�$ (  �+ 9�K��% ����D ��#K� M���$�2$

�I�� �I�� �$ �C�. 1D��I ���  �$ �D,% �$ �+��� ���

<,I ��I Q��  b��f ��+�H
 �* �!� �%��#K�

  �/D �+ 13#�C��7 J% �� B,f,
 M�� k�.1
 /��  ./22*

1
 �D E�. ��+�H
 +,�. ���$ ��,%�I�� �+ B�C�� ���  ���

 �9��,0!��*�
 � 9��,0!��0�
 <�� �+ �� �$ 1D��I

��,G �$ ��!� ��,C� �I Q�� P$�%  Q�� ���kK� �*

1
 B�C�� ����D E�. ���kK� �$ �	2
 ���,C� �I  �$ .+,�

+,D� M��� �I�� �+ 9�K��% ����D ��#K� ���  �+���

PG�H% J% �% ���� ��� �����@ ��3�+ R
�,� ��c  ��
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1�. �* �!� �#K�? ���> �I Q��  �$ �$�-
 ��#K� ��,%

�I�� �= ���$ �� 1D��I ���  M��� �$ � /� �,i#
 ��

 M��6% ���$ ��#-�$ ����#
���� �* �!� ��q bC!

.+,� �+�A#!� +��� �I�� �+ B�C�� ����D E�. ��+�H
  

�k�#�
 10�K��% F�6:�d
 �02�� �$ �D,% �$  F��hG�

M�2n�� � ����$ 10�K��%  ����#
���� M#K�? �e. �+

 ���?/2.�� ��#K� �132��K �����t#
 ���D �� T�#N


B�6� � �!/2� 1
 T�#N
 <+�? ���  1	2!��C#�� �/��$

 /
   �/D �+��2-�� ���7 ���+�$ /2
���.  ���

�����$ 10�K��% 1?��� �$ F�6G�H% ��  � T�#N
 ���

��C� M�2n�� ��!1
 j,K +��,
 �  B,f,
 M�� �* /��$

1
 .+��? ���> 1!��$ +�,
 1%= F�6:�d
 �+ /.�,%  

  �/D7- �,C� o,dI Q�� � B�C�� ����D E�. M�$ �$���  

7 6 5 4 3 2 1 T�+� 

 M��#�$

�d$��  

“**” 

Significant 
source “*” 

P 
value 
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Investigating the Effect of Lane Width on  
the Saturated Flow Rate of the Signalized  
Intersections 
 
So far, many studies have been carried out to evaluate the 
saturation flow rate at the entrance of the intersection, in 
accordance with geometric characteristics, traffic flow 
characteristics, and driver behavior. While, despite the difference in 
the above specifications, there is no study on saturation flow rate at 
intersection exit and due to the difference in saturation flow rates 
between entrance and exit, in the case of decreasing lane numbers, 
decreasing lane widths and other effective factors, the importance 
of determining the capacity of the saturation flow rate in the exit is 
also important. In the present study, with the help of field data 
acquisition at five signalized intersections pilot in the city of Rasht, 
the determination and analysis of saturation flow rates using 
macroscopic and microscopic methods are considered, considering 
the width of the lane in the entrance and exit branches of the 
intersections. The results show that saturation flow rates in the exit 
branch are microscopically higher than those in the entrance 
branch. There is also a linear correlation between lane width and 
saturation flow rate in the exit branches by macroscopic method 
with a correlation coefficient of 0.957. Regarding the correlation 
coefficient of the exit branch, the lane width seems to be the main 
criterion in determining the flow rate, while in the entrance branch; 
more parameters are needed to determine the flow rates. 
 
Keywords: Signalized intersection; Saturation flow rate; Exit branch; 
Entrance branch, Microscopic and Macroscopic method.  

I. Bargegol 

Assistant Professor, Faculty of 
Engineering, Guilan 

.University 

bargegol@guilan.ac.ir mail:-e 

V. Najafi Moghadam 
Guilani 

Ph.D Student, Faculty of Civil 
Engineering, Iran University of 

Science and Technology. 

e-mail: Vahid_najafi@iust.ac.ir 

*Rezaei. S 

Civil Engineering and 
Management, Civil 

Engineering, Pooyesh Institute 
.of Higher Education 

rezaei@pooyesh.ac.ir mail:-e 

M. Azadi 
Department of Civil 

Engineering, University of 
Eyvanekey. 

e-mail: M.azadi@eyc.ac.ir  

 




