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�. 1 ����	

�
�
��������������  aaSIDRA version 1.0  �
$%�
�
����&�	'(��)�*���+%*�*

,*��
�
��������������  SIDRA 5.1  
./01�23(2%4*%��,�53�6%%&6
aaSIDRA  57��*,*�  (Akcelik&Associates  Traffic  Signalised  &  Unsignalised

Intersection  Design and  Research  Aid)
23(EF*G��)���
))
./
�/���%�7*H�4�*4
5�.��IJ/�7*4 K  �37%
- �*4
5��&��&E�MM*J	N,�*,�
- �4��&5%
- �*4
5��&��F*G%'�*4��� O �*4��
- �*4
5��&�23(
P*5G5Q'�Q��*4
- �*4
5��&�23(
P*53/.���*���R�
aaSIDRA 23(��S&�*������*/G��7*  
./�*�
�/�*J�7*
))�F*T6F*��U��G*�7*��*�,Q


./
�/���%�7*EV*��*�,�*,�  (��*�.7*3(*  ��*�5*����  �
$%�(%)

)),F*.�4 aaSIDRA 	'(�&�*�
��)
�(�7*��U��2G(E*�*�023(4*%	'(��)EV*�,�*,�

2%�(�40��%�&�
���7*4��%  �37%  US  HCM  New Zealand  
./�*�,�*,��*4'(*%H�*
2%
]  �.^.  2000  	'(01�23(
./
�/E)`.EF*��R,'(�5'&2%  1200  
G74  65  
�/��^


./�
�
��������������  aaSIDRA  %&6	'(23(��S&�*��&���%E��5�&�EQ'  ��U����&5)��)
)),F*.�4�U�%K
E*�*�023(�
�
��������������  aaSIDRA ��U��
- 
�/�*J�7*��*�,Q
./EV*��*�,�*,�  �37%  ��*�.7*3(*  ��*�5*����  ����*

�*�G5Q'  
./�7*23(,7*5  �*�23(%6F*��%�3U6���.�4  
./EV*�E��4
�'.(��
EF*G��)�*4
5�
))�7*4 K

- �����*/G���S&�*����
))��U��2G(E*�*�0���
))�*4
5�	'(�57*4�&
�/E��S�
`.E14EQ'

                                                          
1 Akcelik, R  and  Associates  Pty  Ltd.  2000.  aaSIDRA  USER  GUIDE
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- 37�5��,*�J*��)��.*H�4E�MM*J	N�&��G�*/E�
- 37�5G*�*5Q�*�23(4*%��U���&����*�*�,�*,������Hb6%
- 37�5�����*/G��7*��*�`�%

�H�4���

��&���&�5�H(�4
- 37�52%�*����
))�*4��H*�J��  �'523(��S&  clane-by-lanef
- 37�5���
))37�4,�*,��g�*/��, (37�4,�*,�EF*G��)�.&65� 37�4,�*,�EF*G��)

,�'  �
$%�(%)
- 37�5�����*/G�`.��/�)H�4�0)���Q��&��&�7�EV*��*�,�*,�)����J�*4
5�
- 37�5�����*/G�37�4,�*,��7���&�5*%�*G%/E*�*�0��.U��%�&�	'(G.*5��^�*4
- �����*/G��*4
5��&��&�*���7*  4  H*
- �����*/G�EV*��*�,�*,��&�EV*�/�������
�
�
��������������  aaSIDRA �
$%�
�
����&�47*5�7��*���'��6423(4*%  �'5

E*�*�023(��)  Windows  95, 98, NT 4  or  2000
�*��F*4*%H�4�
�
���m  
E'4'�4V*�
�/��) �.1

V*�
�/��)  �.1 
`%`�4
E'4�/))�*��F*4*%H�4�
�
��� aaSIDRA.
�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE. figure 1. :  p. 6.



90

E*�*�0
)74���	'(  2 H�6%G.�� �U�
Step  1  Index (RIDES)  ���&5�H(��1.
./
P�%�7*.42%  RIDES  '�4H(��1.�&�
P�%

.4	
	�7`�'�.*'
Step  2 Output (GOSID)  �
�
����R,/�F*%�J��*�,Q
./EV*��*�,�*,�


E'4`.�&�	'(����*��642%�1
H�4�*�*4
./�1
V*�
�*��&�,/�
w'	N.���U��
P�%�7*  (RIDES)  G�U� ��)`. (GOSID) E*�*�0�F*	'(�'5

�.�� 2 ���64�&�	���%
Computer System Requirement
-  Pentium 100 G�U�'&��7*
-  Min 32 MB.  RAM.
-  CD drive for installation

�.  2  �*�23(
)),F*.�4�
�
��������������  aaSIDRA
1. �.U���1

))H�4�*���)�Q��*4
5�,*�  Icon  �&�
E'42%G%(*,�G.��
2. �.U��  File  G�U�  Folder  �&�,/��R)H(��1.  ��(����643U��  File  �&��(�4�*�,/

Save
3. �H(*E17�
�
���  RIDES   �&  5  ��%1G.��  �U�
1. Edit
- Basic Parameter
- Intersection
- Roundabout Data
- Approaches
- Lanes
- Volumes
- Priorities
- Opposed Turn
- Cycle Time (Variable) * (01�).���	�()
- Flow  Scale (Variable)
2. Extra Data
- Movement Description
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- Timing Data*
- Phased Times*
- Green Split Priority*
- Geometric Delay Data
- Movement Data  (1)
- Movement Data  (2)
- Define Mov. Grouping*
- Data for Grouping
3. Help
- Help System
- Keys
- Help Index
- Program Info
4. Save
5. Exit

�. 2.1 Edit
�. 2.1.1 Basic Parameters �& 2 G%(*,��U� Flow Parameters 
./ Signal Timing

and Other Parameters
�. 2.1.1.1  Flow Parameters 
�/��)'(�5
Total Flow Period.(T) �
$%37�4��.*��64G�'�&���,*�J*  (37�4��.*�/G�7*4 5 0b4

1,080 %*�&  �F*G%'�7*�)U6�4�(%  60 %*�&)
Peak Flow Period (Tp)  �U�37�4��.*�&��*�,�*,�E14EQ' 
����7*  Tp �&�23(,/�517

�/G�7*4 T/4  0b4  ¾T  (37�4��.*�/G�7*4  5 0b4 1080 %*�&  �F*G%'�7*�)U6�4�(%  �U� 30  %*�&  0(*�
$%
HCM  15  %*�&)  �7*  Peak Flow Period  ,/�(�4	�7�*���7* Total Flow Period

Peak Flow Factor �
$%����*E7�%�/G�7*4 
���*J,�*,��g.&�52%37�4 Total Flow
Period (ga) ��)
���*J,�*,��g.&�52%37�4 Peak Flow Period (gp)

PFF =   ga / gp
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ga  , gp   =  
���*J,�*,�  (��%/3�����4)
�7*  PFF ,/�5172%�1
H�4�
����TR%�� (�7*�&�23(,/�517�/G�7*4 0.10 0b4 1.00 �F*G%'�7*

�)U6�4�(% PFF �U� 0.90)

Heavy Vehicle Data Option

�/�V�H�45*%�*G%/	'(01�
)74����
$% 2 
�/�V��U� Light Vehicle (LV)


./ Heavy Vehicle (HV) Tb�4,/�(�4�F*G%'�1

))�*�
P�%�7*  �'5�.U���G�E    �7�	
%&6
S  =  
5�
���*J�*�,�*,��&�	'(,*��*�%�)���,*���%�37%  LV  = 900  
./  HV

= 100
P  =  �F*G%'�7*  HV  �
$%�
����TR%����&5)��),F*%�%%�)	'(��64G�' �37%  �05%��

��64G�' 1,000 ��% �
$% HV = 10 %
T  = �F*G%'�7* HV�
$%,F*%�%�&�%�)	'(��&5)��),F*%�%�&�%�)	'(��64G�' �37%�0
5%����64G�' 1,000 ��% �
$% HV = 100 ��%
Flow Scale �
$%���

��&�23(EF*G��)�F*G%'�7* Traffic Geometry

(�7*�&�23(�517�/G�7*4 10 0b4 500; �F*G%'�7*�)U6�4�(% 100)

Saturation Flow Scale  (Not recommend)
�
$%�7*�&�23(EF*G��)�'E�)�7*  Saturation Flow ��U���&�*��
.&�5%

.4 (�7*�&�23(�517

�/G�7*4 80 0b4 130; �F*G%'�7*�)U6�4�(% 100)
�. 2.1.1.2  Timing and Other Parameters
���

�2%G��'%&601�23(�g�*/�*4
5��&���'��64E�MM*J	N,�*,�
Cycle Time
�
$%�7*��.*  (��%*�&)  H�4��)E�MM*J	N,�*,� 0(*����� P �
�
���,/�F*�*�

�F*%�J2G(�'5����%���� G�U�,/
P�%�7*.4	
�R	'( (�7*�&�23(�517�/G�7*4 4 0b4 �7*E14EQ'H�4 Cycle
Time �F*G%'�7*�)U6�4�(% �U� P)

Cycle Time Increment
37�4��.*�&��7* Cycle Time �
.&�5%

.4	'( (�7*�&�23(�517�/G�7*4 1 0b4 10 �F*G%'�7*

�)U6�4�(% �U� 10)
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Maximum Cycle Time

$%�7*��)E�MM*J	N,�*,�E14EQ'  (�7*�&�23(�517�/G�7*4 10 0b4 1,800 �F*G%'�7*

�)U6�4�(% �U� 120) Tb�4	�7���E14���%	
 0(*�7*��)E�MM*J	N��F*EQ'�*���7*�7*��)E�MM*J	NE14EQ'
aaSIDRA ,/�.U��23(�7*�*��7*��)E�MM*	NE14EQ'

Intergreen Time
�
$%37�4��.*H�4E�MM*	N�G.U�4H�4'(*%�&���,*�J*�����)E�MM*J	N
'4�Q�

'(*% (all-red) (��F*EQ' 1 ��%*�& �F*G%'�7*�)U6�4�(% �U� 5 ��%*�&)

Stop Penalty
�
$%
N�������&�23(�1J��),F*%�%�05%���&�G5Q'2% 1 ��%*�& ��U��G*�7* Performance

Index (�7*�&�23(�517�/G�7*4 0 0b4 1,000   �F*G%'�7*�)U6�4�(% �U� 20)

Full / Summary Output
�����  F ��U��
E'4`.�&�	'(��64G�' ����� S ��U��
E'4`.
))E�Q


Default Grouping
aaSIDRA  �F*G%'
P�%�1

))�*���,*�J*�.Q7��*���.U��%�&��
$% 2 
)) �U�

capproach roadf  Tb�401��F*G%'2G(�
$%�7*�)U6�4�(%  
./2G(`1(23(E*�*�0�F*G%'	'(��4  �*��F*G%'
�.Q7��*���.U��%�&�E*�*�0�F*	'(0b4  10  �.Q7��U�  �05%�� 8 �.Q7� 
./�%�'�%��(* 2 �.Q7� ����� Y
EF*G��)�7*�)U6�4�(% capproach roadf 
./ N EF*G��)`1(23(�F*G%'�7*��4

Saturation Flow Estimation
�*�
�/�*J�7*
���*J,�*,��������  EF*G��)�*4
5��&�	�7��'��64E�MM*J	N  ,/23(

�7*�
$%  Yes 
./EF*G��)�*4
5��&���'��64E�MM*J	N,/23(�7*�
$% No Tb�4`1(23(,/�(�4
P�%�7*�4�&��7*4
K

�. 2.1.2   Intersection Geometry and Data
�F*G%'��^�*4�&��H(*E17�*4
5��
$%
S  =  South , SE  =   Southeast
E  =  East , NE  =  Northeast
N  =  North , NW =  Northwest
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W =  West , SW =  Southwest
Intersection Number
2E7�.H�&�2G(��)�*4
5��&
�/�53%���U����,*�J*�*4
5�
))���U�H7*5

Number of Approach Lanes
�/)Q,F*%�%37�4,�*,��&��H(*E17�*4
5�
./���,*��*4
5�  (�7*�&�23(�517�/G�7*4 1

0b4 9 �F*G%'�7*�)U6�4�(% EF*G��)�*4
5��&���'��64E�MM*	N,�*,���7*��) 3 
./�*4
5��U�% K ��7*��)
2)

Pedestrians
�
$%H(��1.�%H(*�0%%�'5�/)Q�
$%�G�E

F  =  Full Crossing   (Y for Yes the same effect)
S  =  Staged Crossing
N  =  None

Turn on Red
��U���/)Q�*��.&65�T(*5  (�*�,�*,���.U��%�&��*4T(*5)  ��U��E�MM*J	N
'4 G�U��*�

�.&65�H�* (�*�,�*,���.U��%�&��*4H�*)  ��U��E�MM*J	N
'4

Percent Heavy Vehicles

���*J�05%��H%*'2GM72%�1

))�
����TR%��  Tb�4,/
�*����U���.U���1

))

�
$%�
����TR%��2%  Basic Parameters (�7*�&�23(�517�/G�7*4 0 0b4 100 �F*G%'�7*�)U6�4�(% ��7*��) 0 G�U�
��7*��) 2 EF*G��) �*4
5��&���'��64E�MM*J	N HCM Vehicles)

Lane Width
��*���(*4H�437�4,�*,��&��H(*E17�*4
5�
./���,*��*4
5��F*G%'2G(23(�
$%

�T%������  (EF*G��)�*4
5��&���'��64E�MM*J	N
./	�7��'��64E�MM*J	N  �7*�517�/G�7*4 240 0b4
460  �F*G%'�7*�)U6�4�(%��7*��)  330  EF*G��)�4��&5%  �7*�517�/G�7*4  240  0b4  600   �F*G%'�7*�)U6�4
�(%��7*��) 400)
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Basic Saturation Flow

���*J,�*,��������  �F*G%'G%7�5�&�23(�
$%  tcu/h (through car units per hour)

(�7*�&�23(�517�/G�7*4 500 0b4 9000  �F*G%'�7*�)U6�4�(%��7*��) 1950 tcu/h  
./ EF*G��) US . HCM ��7*
��) 1900 tcu/h)

�7*
���*J,�*,���������&��G�*/E�	'(01�
574�
$%  5 �.Q7��*�EV*�
�'.(��    '�4
�*�*4 �. 1

�*�*4  �. 1 
���*J,�*,���������)U6�4�(%

�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE. Table5.1.1. :
P.  33.

Practical Degree of Saturation
�7*�
����TR%��  
���*J,�*,��������E14EQ'�&�5����)	'(  Tb�4,/23(2%�*��F*%�J��.*

H�4E�MM*	N   
./��*�,QEF*��4  (�7*�&�23(�517�/G�7*4 20 0b4 200 EF*G��)�*4
5��&���'��64E�MM*J
	N   �F*G%'�7*�)U6�4�(%��7*��) 90 EF*G��)�4��&5%��7*��) 85 EF*G��)�*4
5��&�23(
P*5E�MM*J��7*
��) 80) �7*�&��G�*/E�,/�517�/G�7*4 80 0b4 100 0(*�7*%(�5 ��)E�MM*J	N,/%*% 0(*�7*�*� ,/01�
23(��)�*���.U��%�&��&��7��%U��4

Approach Distance
�/5/�*4�7�%�H(*E17�*4
5�0b4�E(%G5Q'�&��*4
5���64H*�H(*
./H*���  '�4V*�


�/��) �.2 �&G%7�5�
$%���� (�7*�&�23(�517�/G�7*4 10 0b4 10,000; �F*G%'�7*�)U6�4�(%��7*��) 1,000)

��������	
�������

aaSIDRA  standard HCM  version

1 1950 1900

2 1800 1710

3 1600 1620

4 1440 1520

5 2150 2090

�����
�������)*+,-�.(Sb )(tcu/h)
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V*�
�/��)  �. 2 V*�
E'4��*�G�*5H�4���

�
�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE.  figure 5.1.1. :
p. 35.

Speed
��*���R��&�23(2%�*���.U��%�&��7�%�H(*E17�*4
5�
./G.�4���,*��*4
5�Tb�4	�7�&

��*�.7*3(*���'Hb6%  �&G%7�5�
$%���.�����7�3�����4  (�7*�&�23(�517�/G�7*4 1 0b4 140 �F*G%'�7*�)U6�4�(%
��7*��) 60 ���.����/3�����4 EF*G��)�05%�� 
./ 4 ���.����/3�����4 EF*G��)�%�'�%��(*)

23(�F*%�JG*�7*  Geometric Delay, Average Section Speed, Uninterupted Travel
Time Fuel Consumption 
./ Operating Cost and Emission.

�. 2.1.3 Roundabout Data
�. 2.1.3.1 General Data
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��U����,*�J*�*4
5��&��
$%�4��&5%2G(�.U��2%��%1  Intersection Type Tb�4,/�F*2G(
���

��&�23(�g�*/�*4
5��&���'��64E�MM*	N01�).���	�( �F*2G(���

�'�4�.7*�	�7E*�*�0
P�%�7*	'(

./�7*�)U6�4�(%,/01��F*G%'2G(�G�*/E���)�4��&5%

	�7�&�*�
P�%�7*EF*G��)�%�'�%��(*�&��4��&5%  �7* Basic Saturation Flow 	�7�&`.��)
Gap-acceptance Capacities �&�)����J�*4�H(*E17�4��&5%
./ Slip Lanes

Volumes

���*J,�*,��&���.U��%�&�,*��&�G%b�4	
5�4�&��&�G%b�4 (Origin-destination) EF*G��)�4

��&5%,/�
$%.��IJ/H�4
���*J,�*,��&���.U��%�&��H(*
./���,*��4��&5% (T(*5 ��4 G�U�H�*)

Priorities and Opposed Turn Data
�7*  Priorities and Opposed Turn ,/01��F*G%'�'5 RIDES Tb�4�7* Opposing

Movement 01��F*G%'�
$% E  (Entry Lane)  EF*G��)37�4,�*,��&��H(*E17�4��&5%  
./  E  EF*G��)  Slip
Lane �&��
$%37�4�g�*/�&����,*��4��&5%

EF*G��)�7*  Critical Gap 
./  Follow-up Headways  �&�  Entry Lanes  ,/01�
�F*G%'�
$%  V  (�
�
���,/�F*G%'�7*�*�H%*'H�4��*/�.*4  
���*J,�*,�2%�4��&5%
./�7*
���

��U�% K )  EF*G��) Slip Lane �7* Critical Gap 
./ Follow-up Headway ,/01��F*G%'�7*�4�&�
��7*��)  4.0 
./ 2.0  ��%*�&

Number of Entry Lanes and Average Entry Lane Width
H(��1.,F*%�%37�4,�*,�  Entry Lane 
./��*���(*437�4,�*,��g.&�5,/
�*��2%

,� cIntersectionf  cApproachf 
./ cLanesf   Tb�4,/01�%F*	
�F*%�J
���*J��*�,Q2%�4��&5%
,F*%�%37�4,�*,�  Entry Lane ,/	�7��� Slip Lane G�U� Continuous Lane 
�70(*

�
$% Short Lane 
./ Shared Slip Lanes ,/01�%�)���
H(��1.,F*%�%37�4,�*,�2%G��'  cLanesf �&	'(  9  37�42%
�7./H*  EF*G��)�4

��&5%,/�&	'(  3  37�4,�*,�
��*���(*437�4,�*,��g.&�5  (WL)  ��7*��)��*���(*437�4,�*,���64G�'�&��H(*E17�4

��&5% (	�7��� Slip Lanes 
./ Continuous ane) 2%
�7./H*G*�'(�5,F*%�%37�4,�*,�H�4H*%�6%

WL    =   (ΣWj) / ne
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��U��  Wj      =   ��*���(*4H�437�4,�*,�
�7./37�4�&��H(*E17�4��&5% (����)
 ne     =   ,F*%�%37�4,�*,��&��H(*E17�4��&5%

�F*%�J�7*��*���(*4�)U6�4�(%��7*��)  4.00 ���� (�7*�&�23(�517�/G�7*4 2.40 ���� 0b4
6.00 ����)

Approach Flaring, Entry Radius, Entry Angle
�7*  Approach Flaring �&`.�7��7*���

� Entry Lane Width 
./  Short Lane

EF*G��)2%  aaSIDRA  ���

�  Entry Angle 
./  Entry Radius  	�7�&`.�7��7*��*�,Q  
�7,/�&`.
�*4�(����)���

��U�%K

�. 2.1.3.2 Data Specific to Roundabout
���

�  4 ����g�*/�4��&5%�U� Central Island Diameter (Dc), Circulating Road

Width (wc), Number of Circulating Lanes (nc) 
./ Extra Bunching for Approaches Tb�4
E'4�7*'�4
�*�*4  �. 2,  �. 3,  �. 4

�*�*4  �. 2 H(��1.�4��&5%2%�
�
��� aaSIDRA

�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE.  table 6.2.1. :
p. 39.

���

�'�4�.7*��5172%G��'  cIntersectionf 
./ cApproachf �*�����H(��1.2%
G��' cIntersectionf ,/�
$%H(��1.2%V*���� 
�70(*�(�4�*�
P�%H(��1.�'5./��&5'�R�H(*E17G��'
cApproachf Tb�4,/�
$%�*�
P�%H(��1.
�7./H*

Central Island Diameter and Circulating Road Width

��� !�"#$% #&'
*  )*&'+�"',-'./01" )0"201" , Dc      4 - 250 )6#7 20  )6#7
*  !�"60�&" ��8 97"97:'� )�;.', Wc      5 - 20  )6#7 10  )6#7
*  9="'�'��8 97"97:'� )�;.', nc      1 - 6 2
*  01?�60"7)!1@A8'B;A)C&"*-�� )�;.' .  - 50 to + 50 % 0
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�*������*/G��*�,�*,�2%�4��&5%,/�(�423(�7*  Inscribed Diameter (Di) Tb�4
�F*%�J	'(,*�

Di  =   Dc +  2 wc

Dc   = Central Island Diameter (m.)
 wc  = Circulating Road Width  (m.)

Number of Circulating Lanes
,F*%�%37�4,�*,�2%�4��&5% (nc) E����%S���)��*���(*4H�40%%2%     �4��&5%

'�4�*�*4 �. 3

�*�*4  �. 3 ��*�E����%S��/G�7*4��*���(*4H�40%%2%�4��&5%��),F*%�%37�4,�*,�2%�4��&5%

�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE.  table 6.2.2. :
p. 39.

��U��������7*��*���(*40%%  �
�
���,/�F*%�J�7* nc 2G(����%����  
�70(*`1(23(
�(�4�*��
.&�5%�RE*�*�0�F*	'(  �U�  ��U���7* Approach Lane  2%G��'  cIntersectionf  �
.&�5%	

�7*  Number of Circulating Lanes (nc)  EF*G��)�4��&5%�R,/�
.&�5%	
'(�5 �
�
��������������
aaSIDRA ��,*�J*  Number of Effective Circulating Lane ,*�H(��1.  Approach Lane ��U��23(
�F*%�JG*�7*  Intra-bunch Headway  �&�%(�5�&�EQ'
./����*E7�%H�4  Free Vehicle

�
�
���,/�
�&5)��&5)�7*�/G�7*4  Number of Circulating Lane ��) Number of
Effective Circulating Lanes 0(*�7*2'%(�5��7*,/�.U��23(�7*%�6% 
�70(*��7*��%�.U��23( Number of
Effective Circulating Lanes

  4 < wc < 10 1

10 < wc < 15 2

15 < wc < 20 3

!�"60�&" I'':'� )�;.'
wc  ()6#7)

9="'�'��8 97"97:'� )�;.'
nc
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Extra Bunching
���

�  Extra Bunching 23(EF*G��)
��)�7*����*E7�%  Free Vehicle  �&��H(*E17�*4


5��&���'��64E�MM*J	N  �
�
��������������  aaSIDRA  ,/�F*%�J  Effective Extra Bunching
EF*G��)�*�,�*,�2%�4��&5%  
.(�%F*	

��)
�(�7*����*E7�%  Free Vehicle �&�	'(,*�E1���*���*%
�F*G%'�7*�)U6�4�(%��7*��)^1%5�  (�7*�&�23(�517�/G�7*4  - 50 %  0b4 + 50 %)  G�U�E*�*�0��,*�J*�7*
�57*4G5*)	'(,*��*�*4  �. 4
�*�*4  �. 4 �*��F*G%'�7*�)U6�4�(%H�4 Extra Bunching EF*G��)�*�,�*,�2%�4��&5%

�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE.  table  6.2.3. :  p. 39.

�. 2.1.4 Approaches  �&  2  G%(*,�  �U�  Approach Deseription 
./  Approach
Data  �.U��23(�'5�*��'  Alt_N  (Next)   G�U�  Alt_P  (Previous)  �*�.F*'�)  
./,*���*�
E����%S��/G�7*4G%(*,�  Approach  ��)  G%(*,� Lanes  E*�*�0�'  Alt _L  (2%G%(*,�
Approach)  
./  Alt_A (2%G%(*,�  Lanes)  ��U��E.�)G%(*,��'5	�7�(�4	
�&���%1  Edit  ��U���&�*�

�(	HH(��1.�(�4�'  F2  ��U����R)H(��1.�7�%�*��
.&�5%G%(*,�

Approach Name
2G(2E73U��H�40%%�&��H(*E17�*4
5�2%��^�*4�7*4K  E*�*�02E7	'(0b4  25 ������I�

Number of Approach and Exit Lanes
,F*%�%37�4,�*,���U���H(*E17�*4
5�
./���,*��*4
5�2%
�7./��^�*4  (�7*�&�23(

�517�/G�7*4  1  0b4  9  �7*������(%H�4�*4
5��&E�MM*J	N�U�  3  
./ �*4
5�.��IJ/�U�% K  �U�  2
,F*%�%37�4,�*,��&��H(*
./���,*��*4
5����0b4  Short Lane Slip Lane  
./  Continuous Lane

      72.2B" IL *$MM"NOP97"97 !�"6Q'"R'�'C8 7I 01?�60"7)!1@A8'B;A (%)
Up  to  200 m           Very dense .   + 20
200 - 500 m           Dense .   +10
500 - 1000 m           Average .     0
1000 - 2000 m           Less dense .   - 10
Above 2000 m           Least dense .   - 20
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��J&�&��
$%  Oneway  2G(�F*G%'  Approach/Exit Lane = 0 0(*�(�4�*�
�(	H�����������������,*��*�

�(	H2%G%(*,�  Lane �7�%
.(�,b4
�(	H2%G%(*,�  Approach.

Median Width
��*���(*4��*/�.*40%%�&��E(%G5Q'�&G%7�5�
$%�T%������  (�7*�&�23(�517�/G�7*4  0

0b4  2000  �7*��64�(%  120  �T%������ �U�  1.20 ����)  2E7  N  ��U��	�7�&��*/�.*4  0(*,�'2G(�&�&������*/
�.*4EF*G��)�%�'�%H(*���*/�.*4�����(*4	�7%(�5��7*  0.5  ����  
./0(*  Approach Lane  G�U�
Exit Lane  �
$%  0  ��*���(*4��*/�.*4,/01��F*G%'2G(�
$%  N  ��%�&

Pedestrians
0(*�
$%�*4H(*�EF*G��)�%�'�%H(*�2G(2E7  F G�U� Y 0(*�
$%��&54�&����EF*G��)�%�'�%

H(*�)%��*/�.*42E7 S (Staged Crossing) 
./0(*	�7�&2E7 N

Pedestrians Crossing Distances
RIDES  ,/�F*%�J�/5/�*4H�4�*4��(*EF*G��)�%�'�%H(*�0%%�'523(H(��1.,*�

,F*%�%37�4,�*,�  ��*���(*437�4,�*,�
./��*���(*4��*/�.*4  (�7*�&�23(�517�/G�7*4  240  0b4
9000  �T%������)  0(*	�7�&�%�'�%H(*�  37�4�/5/�*4'�4�.7*�,/01�).�����*	�(  �/5/�*4H�4�*4
��(*EF*G��)�%�'�%H(*�0%%  ,/01�23(2%�*��F*%�JG*37�4��.*EF*G��)	N�H&5���F*EQ'  0(*�(�4�*�

�(	H`.�*��F*%�JE*�*�0�F*	'(�'5�'  F2
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V*�
�/��)  �. 3 �/5/�*4�&��%�'�%��(*�'�%H(*�0%%
�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE. Figure7.11.:
p. 44.

�*��F*%�JG*�/5/�*4EF*G��)�%�'�%H(*�0%%G*	'(,*�E��*�
Dc = Dca + Dce + Wm

��U�� Dc =   �/5/�*4EF*G��)�%�'�%H(*�0%% (����)
Dca =   �/5/�*4���H�437�4,�*,��&��H(*E17�4��&5% (����)
Dce =   �/5/�*4���H�437�4,�*,��&����,*��4��&5% (����)
Wm =   ��*���(*4��*/�.*40%%   (����)

Downstream Short Lane Length
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��*�5*�H�4  Short lane  �&`.�7�
�/E��S�V*��*�23(4*%H�437�4,�*,�  �7*
Downstream Short Lane Length �517�/G�7*4  10 O 500  ����  �7*��64�(%�U�  cNf  (	�7�&  Downstream
Short Lane)  �
�
���  aaSIDRA  ,/%F*	
�F*%�JG*����*E7�%
�/E��S�V*��*�23(4*%37�4
,�*,�

��U�� RLU =   ����*E7�%
�/E��S�V*��*�23(4*%37�4,�*,�
RLUm =   ����*E7�%
�/E��S�V*��*�23(4*%37�4,�*,���F*EQ'
DSm =   ��*�5*� Short Lane ��F*EQ'
SSf =   ��*�5*� Short lane �&��F*2G(����*E7�%
�/E��S�V*���7*��) 100 �
����TR%��
n =   �7*
��)
�(
)),F*.�4�J��^*E���
�7*��64�(%
�,,Q)�%    RLUm = 10 %    DSm = 10 ����

   SSf    =   200 ���� 
./   n = 1

( )
LUm

n

SSf

SmS

LUmLU
R100

DD

DD
RR −









−

−
+=
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V*�
�/��)  �. 4 
E'4�*�,�*,�2% Short Lane
�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE.  Figure 7.1.2.
:  p. 46.
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Percent Heavy Vehicles
H(��1.%&6,/01�%F*	
23(��U���&�*��F*G%'�.U��23(�7*�
����TR%��H�4�0)���Q�  (�7*

�517�/G�7*4 0 0b4 100    �7*��64�(%�U� 0)

Approach Grade
H(��1.��*�.*'3�%Tb�4�/)Q�
$%�
����TR%��  (�7*�517�/G�7*4  - 15  0b4 + 15  �7*��64�(%

�U�  0)  H(��1.%&6,/01�23(2%�*�
�/�*J�*�,�*,��������  (EF*G��)�*4
5��&���'��64E�MM*J	N
,�*,���7*%�6%)  
./�*��F*%�J�*�23(%6F*��%�3U6���.�4  �7*23(,7*5
./  Emission  (EF*G��)�*4
5�
�Q��1

))) ��*�.*'3�%�&��
$%.��IJ/.4�%�%,/37�52G(�*�23(%6F*��%�7*23(,7*5
./ Emission .'.4

Lane Width
��*���(*437�4,�*,�  EF*G��)�*4
5��&���'��64E�MM*J	N,�*,�
./	�7��'��64

E�MM*J	N,�*,�Tb�4	�7����4��&5%�517�/G�7*4  240  0b4  260  �T%������ (�7*��64�(%�U�  330
�T%������)  EF*G��)�4��&5%�7*�517�/G�7*4  240  0b4  600  �T%������  (�7*��64�(%�U�  400  �T%������)

Turn On Red
�*��/)Q2G(�.&65���U���&E�MM*J	N
'42G(�����    Yes   G�U�   No  Tb�4
E'4`.2%	'

�/
���

Approach Control, Coordination and Arrival Type
���

��&�
E'40b4�*���)�Q��*4
5�,/01��F*G%'�'5����%����,*�H(��1.�&�	'(

�/)Q	�('�4V*�
�/��)  �.5
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V*�
�/��)  �. 5 �G�E�&�23(�/)Q�*���)�Q��*4
5�

�&��* : Akcelik, R. and Associates Pty Ltd. 2000.  aaSIDRA USER GUIDE. Figure 7.2.1. :
p. 48.

EF*G��)�4��&5%H(��1.�*���)�Q��*4
5�01�).���	�(  
./
E'4�G�E  R  EF*G��)
Coordination 
./  Arrival Type  ,/01�).���	�(�'5	�7
E'4�7*2'K

Approach 
./  Exit Speed
�
$%��*���R��&���.U��%�&��H(*  
./���,*��4��&5%�*�.F*'�)�&�7*�517�/G�7*4 1O140

��./3�.  �7*��64�(%EF*G��)�05%��  �U�  60 ��./3�.  
./�7*��64�(%EF*G��)�%�'�%��(*�U�  4 ��./3�.

Approach Distance
�/5/�*4�H(*E17�*4
5�  �7*�517�/G�7*4  10 O 10,000 ���� �7*��64�(% �U� 1,000 ����

Basic Saturation Flow

���*J,�*,���������)U6�4�(%�&�7*�517�/G�7*4  500 O 9000 ��%/3�.  �7*��64�(%�U�

1,950 ��%/3�.  EF*G��) HCM �7*��64�(%�U� 1,900 ��%/3�.  ��J&
���*J,�*,�H�4�0H%*'�.R��&�*�
2G(�.U��23(�7*�&�E14Hb6%

Approach CONTROL

Actuated signals A Roundabout R
Non-Actuated approach (or Stop S
     movement) at Actuated signals F or P Give-Way G
Fixed-Time signals F   Yield Y

Pretimed signals (US) P Priority P

Combined code for Approach Control and Coordination

AN Actuated and Non-Coordinated
AF Actuated and Freeway approach
FN (PN) Fixied-Time (Pretimed) and Non-Coordinated, or

Non-Actuated and Non-Coordinated
FC (PC) Fixed-Time (Pretimed) and Coordinated, or

Non-Actuated and Coordinated
FF (PF) Fixed-Time (Pretimed) and Freeway approach
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Practical Degree of Saturation
'&��&H�4�*�,�*,���������&�7*�517�/G�7*4  20 O 200 % �7*��64�(%EF*G��)�*4
5��&�

��'��64E�MM*J	N,�*,��U� 90 % EF*G��)�4��&5%�U� 85 % 
./EF*G��)�*4
5��&���)�Q�'(�5
P*5
,�*,��U� 80 %

Peak Flow Factor
�
����TR%���*����'
���*J,�*,�E14EQ'  �7*�517�/G�7*4  10 O 100 % �7*��64�(%�U�  90

%
�. 2.1.5 Lanes
�&  2 G%(*,�Tb�423(�/)Q Lane Data 
./ Shared Lane Data Tb�4,/�(�4�/)QH(��1.2%


�7./
H%H�4�*4
5� G%(*
�� Lane Data 
�/��)'(�5
Lane Numbering �
$%�*�2G(.F*'�)�&�H�437�4,�*,��'5�����,*��*4T(*5�U�	
E17

�*4H�*�U� Tb�4,/���'Hb6%�'5����%����
Lane Discipline  �
$%�*��/)Q��^�*4�*���.U��%�&�H�437�4,�*,��'523(��� L


�%�*��.&65�T(*5  T  
�%�*�	
��4 
./  R  
�%�*��.&65�  2% 1 37�4,�*,�E*�*�0�/)Q�
$%  1
G�U� 2 G�U�  3  ��^�*4�R	'(

Lane Type �
$%�*��/)Q.��IJ/H�437�4,�*,��'5�F*G%'�
$%����.H 1 0b4 6 Tb�4`1(
23(,/�(�4�.U��
))�&�E�'�.(�4��)EV*�2%E%*�

Short Lane Length �
$%�*��/)Q��*�5*�H�4  Short Lane  Tb�4,/01�).���	�(,%
��7*,/�&�*�2E7�7*  S  G�U�  P  2%E7�%H�4  Lane Type   �7*�517�/G�7*4  5 O 500 ���� �7*��64�(%�U�
50  ����

EF*G��)�*4
5�����	
  Lane Width  �
$%�*��/)Q��*���(*4H�437�4,�*,�  �7*�517
�/G�7*4  240 O 460  �T%������  �7*��64�(%�U�  3.30  �T%������  EF*G��)�4��&5%�7*�517�/G�7*4  240 O
600  �T%������  �7*��64�(%  �U�  400  �T%������

Basic Saturation Flow �
$%�*��/)Q�7*
���*J,�*,�������� �7*�517�/G�7*4 500 O
9,000 ��%/3�.  �7*��64�(%�U�  1,950 ��%/3�. 
./�7*��64�(%H�4  US.HCM  �U�  1900  ��%/3�.  0(*�&�0
H%*'�.R�G�U��������	T'��*�2G(������7*2G(E14Hb6%

Lane Utilisation Ratio �
$%�*��/)Q�
����TR%���*�23(E�5�U6%�&�2%37�4,�*,� �7*�517
�/G�7*4 1 O 100 % �7*��64�(%�U� 100 %
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EF*G��)  Green Time Constraint for Short Lane, Number of Parking  Manoeuvres
per Hour 
./ Number of Buses Stopping per Hour ,/01�).���	�(  G%(*�&�  2  Shared Lane Data

�/��)'(�5

Basic  Saturation Flow  �
$%�*��/)Q
���*J,�*,��������EF*G��)
�7./��^�*4�*�
��.U��%�&�2%37�4,�*,��'&5���%  Tb�4E*�*�0�/)Q2G(��7*G�U�	�7��7*��%�R	'(

�. 2.1.6 Volume

���*J,�*,��&���.U��%�&�	
5�4��^�*4�7*4 K �'5
)74
�/�V�H�45*%�*G%/�
$%

2 
�/�V��U� Light Vehicle 
./ Heavy Vehicle �*�
P�%�7*�(�4��/�F*�&./
H% G%7�5�U�  ��%/
3�.

�. 2.1.7 Priority
��J&�4��&5%	�7�(�4
P�%H(��1.�/	��%U��4,*��Q���^�*4�*���.U��%�&��
$%.��IJ/

H�4�*��.&65���'��/
E�*�,�*,��U�%
�. 2.1.8 Opposed Turns
�
$%�*��/)Q�*���.U��%�&���'��/
E�*�,�*,��U�%  Tb�4�F*G%'2G(E�M.��IJ�  C �U�

�*���.U��%�&��
$%�4�.� 
./ E �U��*���.U��%�&����,*���/
E�*�,�*,�
./
.7�52G(�7*4	�(0(*	�7
�
$%�*���.U��%�&�2%.��IJ/��'��/
E�*�,�*,�

Critical Gap  E*�*�0�F*G%'��4G�U�2G(�
�
����F*G%'2G(�R	'(  EF*G��)�*4

5��&���'��64E�MM*J	N,�*,�
./�4��&5%  �7*�517�/G�7*4  2 .2 O 80  ��%*�&  
./EF*G��)�*4
5��&�
	�7��'��64E�MM*J	N�7*�517�/G�7*4  2.2 O 10.0  ��%*�&  
�7�7*�&��/)Q�(�4%F*	
�1J'(�5  10  �7�% 
./
0(*�/)Q�
$%  cVf  ,/G�*50b42G(�
�
���'F*�%�%�*�2G(

Follow-up Headway  E*�*�0�F*G%'��4G�U�2G(�
�
����F*G%'2G(�R	'(  �7*�517
�/G�7*4  1.2 O 4.0  ��%*�&  
�7�7*�&��/)Q�(�4�1J'(�5  10  �7�% 0(*�/)Q�
$%  cVf  �U�2G(�
�
���
'F*�%�%�*�2G(

Minimum Departures

���*J,�*,���F*EQ'�&��H(*E17�*4
5�  �7*�517�/G�7*4  0.2 O 2.0 ��%/%*�& �(�4%F*�7*�&�

�1J 10 �7�%
P�%�7*

Exit Flow

���*J,�*,����,*��*4
5��&�E74`.�7��*���'��/
E�*�,�*,�  �&G%7�5�
$%

�
����TR%��  �7*�517�/G�7*4  0 O 100 %
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�. 2.1.9 Cycle Time  ��J&H�4�4��&5%,/01�).�����*	�(
�. 2.1.10 Flow Scale (Variable)   �/'�)�*��
.&�5%

.4H�4
���*J,�*,�

E*�*�02G(�
�
����F*G%'2G(�'5�/)Q�
$% cPf G�U�0(*�(�4�*��F*G%'��4�/)Q�
$% cUf 
�70(*	�7
�(�4�*�%F*�*��&�5�H(�4�/)Q�
$% cNf

�. 2.2 Extra Data
�. 2.2.1  Movement  Description  G%(*,�
E'40b4��^�*4�*���.U��%�&�  L  �U��.&65�

T(*5  T  �U�	
��4  
./  R  �U��.&65�H�*  
./�F*G%'.F*'�)�*���.U��%�&�  Tb�40(*	�7�&�*��
.&�5%

.4
�R	�7�(�4
�(	H�/	�

�. 2.2.2 Timing Data   01�).���	�(	�7�(�4
P�%�7*
�. 2.2.3 Phase Time   01�).���	�(	�7�(�4
P�%�7*
�. 2.2.4 Green Split Priority   01�).���	�(	�7�(�4
P�%�7*
�. 2.2.5 Geometric Delay Data 01�).���	�(	�7�(�4
P�%�7*
�
$%�*��/)Q0b4�*�
��)�
.&�5%�7*��^�&��*���R�  
./�/5/�*4�H(*E17�4��&5%  �'5

�F*G%'2G(  S  �U�  �
$%	
�*�H(��1.�'��  
./  P  �U�  
��)
�(�7*�'5�
�
��������������  0(*

��)
�(�'5�
�
���m  �7*��^�&��F*EQ'�U�  5  ����  ��*���R��517�/G�7*4  1 O 140  ��./3�.  
./
�/5/�*4�H(*E17�4��&5%�517�/G�7*4  5 O 900 ����

�. 2.2.6 Movement Data (1) �
$%G%(*,��&�
E'40b4H(��1.�*���.U��%�&���U��2G(
E*�*�0�F*�*�
��)
�(

Approach Speed �U��7*��*���R��H(*E17�*4
5��7*�517�/G�7*4 1 O 140 ��./3�.  �7*��64
�(%�U�  60 ��./3�.

Approach Distance �U��7*�/5/�*4�H(*E17�*4
5��7*�517�/G�7*4 5 O 5000 ���� �7*
��64�(% �U� 500 ����

LV queue space �U��&��7*4EF*G��)�0H%*'�.R��H(*��� �7*�517�/G�7*4 50 O 900
�T%������ �7*��64�(%�U� 6.00 ����

HV queue space �U��&��7*4EF*G��)�0)���Q��H(*����7*�517�/G�7*4 600 O 3600
�T%������ �7*��64�(%�U� 12.00 ����

Peak Flow Factor �U��
����TR%�� �*����'
���*J,�*,�E14EQ' �7*�517�/G�7*4 10 O
100 %

�. 2.2.7  Movement Data (2) �
$%G%(*,��&�
E'40b4H(��1.�*���.U��%�&�
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Approach Grade �U��
����TR%����*�.*'3�% �7*��64�(%�517�/G�7*4 -15 0b4   + 15 %

./	�7�&`.�7���*�,QH�4�4��&5%
./�*4
5��&�23(
P*5��)�Q�

Practical Degree of Saturation �
����TR%�� �*����'
���*J,�*,�������� �7*�517
�/G�7*4  20 O 200 %  �7*��64�(%�U�  90 %

�. 2.2.8 Data for Movement Grouping G%(*,�
E'4�/'�)�*���.U��%�&�H�45*%
�*G%/�
$%�.Q7��7*�517�/G�7*4 10 O 500 % �(�4�/)Q���' Data for Fuel /Emissions/Cost
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������� TRIPS 32

������� TRIPS 32 �������������� Interactive Mode !��"#$� ���%��"�&'(������������)*+

��!�(�,-��,.��,(%/01.'-2"���������&�3-2�,-��4 %'-� ���%,��"�567892�9:����������;.�������� (Control File)
�����+�27A7 ���%,��"�;(.�B7 %�C�,(� �D"AB(&'(,(.�&3-;(.�B7,-��4 ('01.5678 ,E2��� F7F) ��-�������%/01.������
���������)#B�..����&!(������G�"&,(�+���HI�E,I��� WINDOWS 95 !�0. WINDOW NT �D"��;E)�,.����&'(
���%/01.2I%9��+!8���%DI�������9��;-�"�+��;�3-� 4 ;E)�,.�90. ���%,��"�;(.�B7 ���%,��"�567892�9:� �����+�27
A7 �7+���,�2*3.�A7�����+�27 Q$1�;E)�,.��E)�!�D��1�7-�2��)3����#����D"&'(�������"-."'01. TRIPS 32
MANAGER  ����"7+%.�"D%/I1�%,I�DE���)

�.  ���%,��"�;(.�B7 %�C����*ED%�V�;(.�B7&!(."B-&��B�5678;(.�B7,E2.E�W� (Text File) ,���B�
���;(.���!�D;.�������� 3��!�E�;(.�B7��1."B-&��B����,�������%,��"�  ;(.�B7����D"���&'(%��3897IY� 2 9�E)���
�7-.�;(.92�� ,E2."-��%'-� &!(&'(%��38 97IY� 2 9�E)����7-.�;(.92��'01. Link Data File Q$1�%�C�,E2���;(.�B7 Link
!7E�*���E)�������� TRIPS 32 MANAGER *+5�%��"�������� EXCEL &!(%�]D;(.�B7DE��7-�2 �,-#(�;(.�B7&D%�C�
;(.�B7��1AB(&'(3����#���!�D�B����;$)���&'(%.� ���&'(%��3897IY� 2 9�E)� ���7-.�;(.92�� ������� TRIPS 32
MANAGER �V*+5�%��"�������� Text Editor %'-� NOTEPAD &!(%�]D;(.�B7��) ,E2."-��%'-�      ;(.�B7,�������
%DI���� %�C�,(�

;. ���%,��"�567892�9:� %�C����%;�"�':D9��3E1�%/01.92�9:����������;.�������� TRIPS 32
,���B�G�W�9��3E1���1����������!�D52( Q$1�3����#���5D(�-�"�D"���&'(%��3897IY� 2 9�E)� ���7-.�;(.92��'01.
Control Data !7E�*���E)���������V*+5�%��"��������'-2"&����%,��"�567892�9:�

9.   �����+�27A7 %�C����3E1�&!(�������������2I%9��+!8;(.�B7,��567892�9:���1%,��"�%.�52(
3��!�E����3E1��������&!(��������+�27�E)�!�D����D"�D�:�̂9��3E1�7ED F2 ����_�/I�/8 !7E�*���E)���������V*+
����H!�(�,-��&!(%��%70.�%�01.�5;&������+�27A7

�.  ���,�2*3.�A7�����+�27 %�C����,�2*DB2-�&�;`+��1����������7E���+�27A7�7+!7E�
*����+�27A7��;(.AID/7�D%�ID;$)�!�0.5�- #(���;(.AID/7�D%�ID&�;`+��1����������7E���+�27A7�������
*+�*(�%,0.� �7+!":D�����+�27A7�D"�E���

���
���� �����!��"���������!#�
;(.�B7��1&'(��+�.����2I%9��+!8���%DI�������9��;-�"�+��;�3-�;.�������� TRIPS 32

��-�%�C� 6 3-2� 90. ;(.�B7,�������%DI���� ;(.�B7,E2����7+,���!�-�;(.�B7;.�,�������%DI���� ;(.�B7�9��;-�"
#�� ;(.�B792��3E�/E�b8�+!2-����I��`*��*��E�92��%�V2&����%DI���� (Speed d Flow Curve) ;(.�B7���*���ED���
%7�)"2�# �7+;(.�B7567892�9:� Q$1���   ��"7+%.�"DDE���)

�.  ;(.�B7,�������%DI����90. ;(.�B7��1.bI��"#$���I��`���%DI�����+!2-��/0)���1"-.";.�/0)���1;.�

9�&��B��#"�,8�E1�3-2��:997



;. ;(.�B7,E2����7+,���!�-�;(.�B7;.�,�������%DI����90. ;(.�B7��1.bI��"#$�
,���!�-�;.�;(.�B7,�������%DI������1AB(&'(���!�D;$)�2-�."B-��19.7E��8��1%�-�&D �7+&!(%�V�;(.�B7.+5�
�(�� 3��!�E����g$�W���)AB(2I*E"5D(���!�D52(�7(2 DE��3D�&�G�9A�2� ;.

9.  ;(.�B7�9��;-�"#��90. ;(.�B7��1.bI��"#$�9:̀ 7E�W`+%h/�+;.�#�� %'-� ,���!�-� *:D%�I1�,(� 92��

*:#�� 92��%�V2 %27���1&'(&����%DI���� %�C�,(� ;(.�B7DE��7-�2��)��+�.�D(2" ;(.�B7 Node �7+ Link
�. ;(.�B792��3E�/E�b8�+!2-����I��`*��*��E�92��%�V2&����%DI���� (Speed d Flow

Curve) 90. ;(.�B7��1.bI��"#$�92��3E�/E�b8!�0.9-����%�7�1"���7�92��%�V2%�01.��I��`*��*�%�7�1"���7�5�
*. ;(.�B7���*���ED���%7�)"2�#90. ;(.�B7��1.bI��"#$�7E�W`+���%7�)"2��I%2`����"� !�0.

*:D,ED�E�;.� Link %'-� �E�9E�!(��5�-&!(�#%7�)"25�&��Ig���,-��4 !�0.3����#%7�)"25�&��Ig�����1,(.����5D(�,-
,(.�&'(%27����%DI����%/I1�;$)� %�C�,(� 3��!�E����g$�W���)5�-5D(&'(;(.�B7Q$1��V!��"92��2-� �#3����#%7�)"25��Ig
���,-��4 5D(�D"5�-#B�*���ED

h. ;(.�B7567892�9:�90. ;(.�B7��1&'(92�9:����������;.�������� 3��!�E����2I%9��+!8
���%DI�������9��;-�"�+��;�3-�,(.�&'(567892�9:� 3 3-2�90. ���3�(��,�������%DI���� ���3�(���9��;-�"
#�� �7+���2I%9��+!8���%DI�������9��;-�"�+��;�3-�

�!""���$%����� -  '()������
��
�B����;(.�B7��1������� TRIPS 32 &'(&�������%;(� d 3-�..� �� 2 ���90. (1) ��� Text File 90.

;(.�B7��13����#%�]D.-��5D(�D"&'(������� Text Editor Q$1���7E�W`+%�C�;(.92���7+,E2%7;��+�.��E� %'-� ;(.�B7
,�������%DI���� ;(.�B7,E2����7+,���!�-�;(.�B7;.�,�������%DI���� ;(.�B7�9��;-�"#�� ;(.�B792��3E�/E�b8
�+!2-����I��`*��*��E�92��%�V2&����%DI���� ;(.�B7���*���ED���%7�)"2 ;(.�B7567892�9:� �7+5678�3D�A7���
��+�27 �7+   (2) ��� Binary File 90. ;(.�B7��1������� TRIPS 32 3�(��%.�52(&'(%.�G�"&�%/01.&!(���.-���7+%;�"�
5678;(.�B7%/01.&'(&������+�27A7���5D(�2D%�V2;$)� �7+;(.�B7��1."B-&��B������)�������.01�5�-3����#���5�&'(���
,-.5D( %'-� A7���2I%9��+!8���%DI�������9��;-�"�+��  ;�3-� %�C�,(�

        ���2I*E"��)&'(������� TRIPS 32 &����3�(�����*��7.� �D"&'(�������"-."�E)�
!�D               5 �������DE���)

1. ������� MVNET
2. ������� MVMOD
3. ������� MVMNIP
4. ������� AVROAD
5. ������� MVGRAF

1. ���	��
 MVNET



MVNET   %�C��������/0)�m�����3:D3��!�E����3�(����(5;�7+��E���:��9��;-�"#���7+

�+��;�3-�3�b��`+ ��+�.�D(2"���%70.� (Option) ,-��4 DE�,-.5���)
 ���3�(���9��;-�"  (Network Building)
 �����(5;�7+��E���:��9��;-�"  (Network Updating)
 �����"���A7  (Reporting)
 ����E��$�;(.�B7%�C��B���� ASCII 5678,����1������� TRIPS 32 ���!�D��
 ������A75��3D���� Graphic �D"������� MVGRAF

���)�(�0 ( Network )
�9��;-�"90.%3(����3��,I��1&'(����+��;�3-� (#�� 3+/��  ���!72�  ���%�(�  �+��;�3-�

3�b��`+  �7+�+��.01�4) �9��;-�"*+%�C�;(.�B7 Input ��13��9Er��1#B�3�(��;$)�%/01.���2I%9��+!8*��*�%�C�3��9Er
��+�.�D(2"

 *:D�7�" (Node) �7+ *:DgB�"8�7���I*���� (Zone Centroid)
 %3(�%'01.� (Link) �7+9:`3��E,I;.� Links(Link Attribute)

       (3����#�"�%�C� Highway Link �7+ Public Transport Link )

Node 	�! Zone Centroid
Node 90. *:D3��,I��1�����%�ID���,ED�E���%3(�������9��;-�"!�0.%�C�*:D��1�9��;-�"�����

%�7�1"��Ig��� 3-2�*:D��1%�C�*:D%�I1��7+3I)�3:D;.����%DI����%��"�2-� Zone Centroids ��+�.�D(2"
 !��"%7;  (Numbering)
 ,���!�-�  (Coordinates &���1��)90.  X  �7+  Y  ,��/I�ED��1���!�D)

!��"%!,: : Zone Centroids ,(.�%�I1�*�� 1 5�"E�!��"%7;��1 Zone 3B�3:D

Zone 	�! Zone Centroid
Zone 90. /0)���1"-."��1%�ID���%DI�����7+3I)�3:D���%DI���� *:DgB�"8�7�����%�ID�7+3I)�3:D���%DI�

���%��"�2-� Zone Centroid Q$1���%/�"�*:D%D�"2,-./0)���1"-."�E)�4

;(.���!�D;.� Zone
 Zone *+��;.�%;,,�",E2  (Limited Boundary)  �7+*+5�-�����7)��/0)���1�+!2-��         9B-

Zone &D4
 ;.�%;,;.� Zone *+,(.�5�-9�-.�;.�%;,/0)���1*�I�  %'-�  5�-;(��%;,  .��%G.  *E�!2ED

!�0.3I1���D;2�����b���'�,I  %'-�   ��-�)�� %�C�,(�



Links 	�! Link Attributes

Links 90. %3(������1&'(�3D��9��;-�"�D"%'01.�,-.�+!2-�� 9B- Node &D4 ��+�.�D(2"
Link Attributes �3D�7E�W`+%h/�+,E2;.� Links �E)� Q$1�*+,(.�3.D97(.��E�3G�/92��%�C�*�I� .��I
�+"+��� 92��%�V2 (,1��3:D�7+3B�3:D) ��+%G�;.�/0)���1 92��*: �Ig��� (One Way !�0. Two Way)
!�0.,����1�������&'(���*+���!�D
!��"%!,:: Links ��1%'01.� Zone Centroid &D&D�E��9��;-�"%��"�2-� Zone Centroid Connector Links



 �B���1 ;-1�9��;-�"�7+3-2���+�.�;.��9��;-�"
����%�#$C��) Links
� Zone �:� Zone ,(.�%'01.�,-.�E��9��;-�"."-���(." 1 %3(��D" Zone Centroid Connector

Link �7+#(� Zone Centroid Connector Links ��%/�"� 1 %3(� ,(.�%�C� Two Way Link %�-�
�E)�

 Link 92���9-� Attributes ,��92��%�C�*�I���13:D %2(�%3�"�,-9-����9-�%�C�9-�3��,I��1
3����#�D3.�5D(

 5�-�� Link ��1Q)��Q(.��E��+!2-��9B- Node
 �9��;-�",(.�,-.%'01.��E��D",7.D �9��;-�"��15�-%'01.�,-.�E�*+5�-#B�,(.�
 �Ig���;.� Link ��92��3��9Er Link ��1��%h/�+���%;(�!�0.���..�%/�"�."-��%D�"2*+5�-

#B�,(.�
 Link ��1���7�"��15�-,-.%'01.��E� Zone Centroid �7+5�-,-.%'01.��E� Link .01�4 #0.2-�%�C�

Dangling links ��1�E�9E�&!(%�ID��� U Turn �E)�#0.2-�5�-AID�,-92�!7��%7�1"� ,E2."-��%'-�
#��2I1�5��-��)�� %�C�,(�

Link

Node

Zone Centroid Connector Link

Zone Centroid 



 �+�ED�+2E����3�(���9��;-�"��15�-3����#%DI����%'01.�,-.�+!2-��9B- Zone &D&D5D( �D"
���%�ID�E�  Local  Area Network

NODE 	�!��0�!���0C
,������1 ; d 1 �B����;.����7��!E3;(.�B7;.� Node

	F� ��!�G� ��0�!���0C

              *1 d 10 Integer !��"%7; ,��7��DE�
  11 d 20 Integer /I�ED��� X
  21 d 30 Integer /I�ED��� Y

            * 31 d 40 Integer !��"%7;*:D�7�"��� Hierarchic
  41 d 48 Character 9��.bI��"*:D�7�"���"-.
  49 d 80 Character 9��.bI��"*:D�7�"���"�2

!��"%!,::/I�ED�D"���5D(��*�����������+%G��+��3��3�%�g���GB�Ig�3,�8 (Geographical Information
System: GIS) ��1�3D�/I�ED��AI2�7�*�I�4 %'-� ������� MapInfo !�0. ������� ArcView  %�C�,(�

LINK  	�!��0�!���0C

,������1 ; d 2 �B����;.����7��!E3;(.�B7;.� Links

	F� ��!�G� ��0�!���0C
1 Character '�ID;.�����E��$�
2 d 9 Integer A Node ;.� Link
10 d 17 Integer B Node ;.� Link



18 d 22 Integer �+"+��� (!�-2" 1 / 100
100 = 1 ��.)

��I��) A - B

23 d 24 Integer Link Type (Rang 1 d 32)
25 d 26 Integer Jurisdiction Code (Rang 1 d 32)
27 d 28                  Integer Capacity Indicator (Rang 1 d 32  or 1)
29 Character Speed/Time Flag d Must be S or T
30 d 34 Integer Time !�0. Speed (!�-2" 1/100)
35 d 40 Integer 92��*:
42 Integer Direction Code (0 d 2)

��I��) B K A �
L � Dir

= 0

43 d 44 Integer Link Type (Rang 1 d 32)
45 d 46 Integer Jurisdiction Code (Rang 1 d 32)

47 d 48                  Integer Capacity Indicator (Rang 1 d 32  or 1)
49                  Character Speed/Time Flag d Must be S or T
50 d 54 Integer Time !�0. Speed (!�-2" 1/100)
55 d 60 Integer 92��*:
61 d 68 Integer Old  B Node
69 d 71 Integer AB Capacity Indicator (#(�9-�%DI�  %�C� d1)
72 d 74 Integer AB Capacity Indicator (#(�9-�%DI�  %�C� d1)

,������1 ; d 3 ��"7+%.�"D Link Record ��13��9Er

'�ID;.�����E��$� A = %/I1� Link
C = %�7�1"� Link �7+ D = 7� Link

A NODE *:D%�I1�,(� Link
B NODE *:D3I)�3:D Link
Distance �+"+���!�-2"%�C� 1 &� 100 %'-� 120 = 1.20 !�-2"%�C�5�78�I�7%�,� F7F

Link Type ��+%G�;.� Link &'(�!E3,E2%7; 1 d32
Jurisdiction /0)���1;.� Link &'(�!E3,E2%7; 1 d32
Capacity Index Speed Flow Curve Code &'(�!E3,E2%7; 1 d 128



Speed/Time 92��%�V2!�0.%27���1&'(�� Link (S !�0. T)
Speed/Time Value 9-�92��%�V2!�0.%27���1&'(��&�!�-2" 1

%'-� S 4000 = 9-�%�C�92��%�V2 40 !�-2" / '�. !�-2",���+"+���
Capacity 92��*:;.�'-.����!�-2",��*�I�&���1��)&'( PCU,-.�Ig���
Directional Code �Ig���

0 = 2 �Ig�����9-� Attribute ,-���E�
1 = One Way Link �7+ 2 = Two Way Link

Capacity Index 	�! Speed/Flow Curve
%�01.�*��;(.*���ED;.�  ASCII TEXT ��1&3-;(.�B75D(*���ED9-� Capacity Index %�C�%/�"� Code

3��!�E�.(��#$�9-� Speed/Flow Curve ��1�3D�92��3E�/E�b8�+!2-�� Index &����9���2`�,-*+�E��$�;(.�B752(�E�
Assignment Program %'-� AVROAD AVCAP !�0. MVHWAY

."-��5��V,�� Capacity Index *+,(.���92��3.D97(.��E� Speed/Flow Curve ��15D(%,��"�52(,-��!��
�D" MVNET ���!�D9-� Capacity Index 5D(,E)��,- 1 d 128 !�0.%�-��E� Speed/Flow Curve 1 d 128 ':D

Speed/Flow Curve
Speed/Flow Curve �3D�92��3E�/E�b8�+!2-��92��%�V2�7+��I��`*��*���1A-�� Link   5D(3B�3:D

�7+%�C�5�,��!7E�;.� Traffic Engineering Q$1���I��`*��*���1A-�� Link *+��9-�,1��3:D�7+3B�3:D9-�!�$1�AE����,��
92��%�V2 %�01.��I��`*��*�%/I1�;$)�92��%�V2*+7D7�,��7��DE�

7E�W`+92��3E�/E�b83����#�3D�%�C����6 *:D��1��I��`*��*���9-�,1��3:D
92��%�V2��9-�3B�3:D%��"�2-� Free Flow Speed ��I��`*��*�*+3B�3:D&�7(%9�"��E�92��*:��1 Crushed

Capacity Q$1�!7E�*����)5�*+9���2`92��%�V25D(5�-��-�"���D"��192��%�V2��9-�5�-%�-��E� 0

2. ���	��
 AVROAD

AVROAD ��X$���	��
�Y
�!'%�#�Z")�$������!#����
�[\��\�"$���)�(�0 ��!��"C��0
� ���3�(�� Path (Path Building)
� Matrix Loading & Assignment
� Dynamic Assignment Procedures



AVROAD ��!��"C��0�Z]$��$����%�)�$�� ���)��� Input Data \�����	��
#��0

�Ĉ�(�$#$��$�]

�B���1 ; d 2 Input Data ��1&'(&�������� AVROAD

AVROAD : Path Building Techniques
Path  90.%3(�������%DI�����+!2-��9B-/0)���1"-."
AVROAD 3����#3�(�� path 5D(!7�"��+%G�
� All or Nothing Path (AON)
� Burrell Paths
� Dial Paths

Path �%�$�[`C�\���(����\(�0�$����C�$��)�!#�(�)��(
L]$�� 0(�0�C�C�� ����(����\(�0� %��� '̂C
GC = (TCOST * T) + (DCOST * D) + (TLCOST * TL)
GC =  Generalized cost
T =  �+"+%27�%DI���� (Time)
D =  �+"+��� (Distance)
TL =  9-�A-����� (Toll)

TCOST, DCOST, TLCOST %�C�9-�3E���+3I�bI�9���13��!�E� �+"+%27����%DI���� �+"+����7+
9-�A-����� ,��7��DE�

92��#B�,(.��7+3�%!,:3�A7;.� Path %�C�3I1�3��9Er��13:D&����2I%9��+!8*��*���1#B�,(.���-�"��
 �D"���9ID Path %�C�9-�&'(*-�"&�!�-2"%27�!�0.�B79-�%�I�
 Path �E�5�-�I"�9ID%�C�!�-2"�+"+���%/��+92��.-.�5!2���(."
 9-�A-�����%�C�,E2�����13��9Er��13:D%�01.%���"�%��"��E�,E2���.01� 4

LINKS

NODES

MATRIXX

MVNET

AVROAD



 Link �,-7+��+%G���9-�&'(*-�"&����%DI�����,�,-���E�..�5� ,��7E�W`+;.� Link
Attributes

AVROAD : All or Nothing (AON)

All or Nothing ��X$����%�$�[ Path �Z]$
L]$c�$

3��,Im��
 AB(&'(��92���B(%��1"2�E�7E�W`+;.��9��;-�"%�C�."-��D� %'-� &'(%3(����&D3G�/*��*�%�C�

."-��5�
 ���,ED3I�&*%DI����90.&'(%3(������)!�0.5�-&'( (This route or not d AON)
 DE��E)� AON *+��%/�"� Path %D�"2,-.9B-/0)���1"-."&D&D

AVROAD : Burrell
Burrell ��X$����%�$�[ Path  �$�!CZ"�� dZ"d��$�e]$

3��,Im��
� AB(&'(5�-��-&*%��1"2�E�9-�&'(*-�"&����%DI����
� ���,ED3I�&*%DI����*+%70.�%3(����5D(!7�"%3(� (Multi d Route Paths)
� 9-�&'(*-�"&����%DI����;.� Link %�C�9-�%h7�1"*�� Upper & Lower Bound ;.� Link

Cost  Q$1�&'(,E2��� Spread ���!�D
� Burrell %70.����%DI����5D(,E)��,- 3 d 6 Path (NPATH)
� �,-7+ Path �������+*�"��I��`*��*�%�-� 4 �E�
� 5�-&'-3��,Im����1��-�"����13:D �D"���&'(�E����2I%9��+!8&��+DE� Congestion

Modelling �7+ Dynamic Assignment

100

Probability

Mean Cost

Link Cost
-D(C) C +D(C)



�B���1 ; d 3 Burrell Cost Diagram
Burrell Path 	�!'���

D(C ) = W  x  √C (C > W2)
D(C ) = C (C = W)

�D" C =  Mean Link Cost
W =  Spread Factor (20.00 d 70.00)

�B���1 ; d 4 Burrell Path Proportion

AVROAD : Dial
Dial ��X$����%�$�[ Path �� 	���(�)\�� Burrell

3��,Im��
 ���,ED3I�&*%DI����*+%70.�%3(����5D(!7�"%3(� (Multi d Route Paths)
 9-�&'(*-�"&����%DI����;.� Link %�C� Minimum Cost
 �����%70.�%3(����.01� 4 &�7E�W`+ Alternative Path ��1��9-�&'(*-�"&����%DI�����,�

,-���E�%7V��(."
 ��I��`*��*�*+�"�%DI����,�� Path �D".E,��3-2����%DI����&��,-7+%3(����*+

�,�,-���E�5�,��,E2��� � (Theta)
 &!(A77E/b8��13�%!,:A7����2-�&��� �̀��17E�W`+�9��;-�"����B����.�*���&!(���

9���2` Path �,-7+2Ib�&!(A7�,�,-���E����
 Dial &!(A7��13�%!,:A73��!�E��9��;-�"��1����"7+%.�"D3B� �7+,E)�9-� Theta 5�-3B��E�

(��72-��������+*�",E2;.�%3(������1&'(,1��)
Dial Path 	�!'���
P(r) = 1

1 + e � � ( C x  x  Cr)

�D" P(r) =  .E,��3-2����%DI������1&'(%3(����  r
Cx =  Cost on Minimum Cost Route

B

 33%

A
33 %

33%

66 %66 %

NPATH = 3 SPLIT 33% EACH



Cr =  Cost on Alternative Route
� =  Theta (0.001 d Unlimited)

�B���1 ; d 6 Dial Path Proportion

AVROAD : Loading Procedures
AVROAD  '�
��F	\�	\)���
�[\��\��)"$���)�(�0 (Matrix Loading)
 AB(&'(%70.���+%G� Matrix Loading ��1%!��+3��E����2I%9��+!8
 AB(&'(3����#��E���I��`*��*���1*+ Load ,��7E�W`+���3�(�� Path
 9���2` / ��E���(��I��`*��*��D"�2��:� Link  ;.��9��;-�"%/01.���5�&'(&�

������� AVCAP
 ,E)����9���2`%�C� iterative procedure 5D(

AVROAD d Matrix Loading
� %70.� Volume Field 3��!�E�%�V�9-�A7���2I%9��+!85D(
� &��� �̀��1%70.� Incremental (%�C�9��3E1�&� AVCAP) 3����#9ID9-���I��`*��*���1%/I1�

;$)��:� 4 �.����2I%9��+!8

AVROAD 	�! AVCAP
� ,(.�&'(9B-�E� AVCAP 3��!�E�����*��*���I��`*��*� 1 Iteration / Set
� %/I1�9��3E1� LOOP ��13+D2�,-.�������������2-�

AVROAD : Dynamic Assignment
Dynamic Assignment

B

25%

A
25 %

50%

50 %50 %

NPATH = 3 SPLIT 50%, 25%, 25%



� %�C�����*��*���I��`*��*��D"9���$�#$�A7��+��;.�%27��7+;�D*���ED;.��9��

;-�"��13����#�.��E����%DI����5D(,��*�I�
� .E,�����%DI����&�'-2�%27���1������2I%9��+!8��������AE�,��%27� (Time Dependent

Travel Demand d in Detail)
� 92��*:;.��9��;-�"�7+����"���;(.*���ED���&!(%�ID92��7-�'(�
� AB(%DI�������3-2�5�#$�*:D!��"5D(7-�'(�
� �E1�!��"#$����%DI������13����#5�#$�*:D!��"5D(*+�(."�2-���I��`���%DI����%�I1�

,(�G�"&�'-2�%27���12I%9��+!8 (Successful TRIPS 32 < Initial TRIPS 32)
� �9��;-�"�7+����"��.��E����%DI����,��;�D*���ED��1��(*�I�;.��+��
� DE�3G�/*��*�,ID;ED&��+DE���1;ED,-.92��%�C�*�I�,����W��*+5�-%�ID;$)� %'-� V /C = 1.20

%�C�,(�
� 

3. ���	��
 MVMOD

         ���2I*E"��)&'(������ MVMOD 3��!�E�����E��$�;(.�B7�7+9���2`;(.�B7*��,�������%DI����
�+!2-�� Zone Q$1�,�������%DI������)3����#!�5D(*�����3���2*!�0.%�C�,�������%DI����&� /0)���1g$�W���1��."B-%DI�
�������E���:�&!�-&!(%!��+3��E����&'(��� �D"���B����&����7��!E3&�,������1���!�D�D"������� TRIPS 32
DE���)

,������1 ; d 4  �B�������7�;(.�B7;.�������� MVMOD

���Z
$��� ��!�G����
�� ��0�!���0C��)���
��
1 d 10
11 d 20
21 d30
31 d 40
41 d 50
51 d 60
61 d 70
71 - 80

*���2�%,V�
*���2�%,V�
*���2�%,V�
*���2�%,V�
*���2�%,V�
*���2�%,V�
3Er7E�W 8̀
*���2�%,V�

!��"%7;,����;(.�B7%DI�
!��"%7;,����;(.�B7&!�-
!��"%7;�Q�%�I1�,(�%DI�
!��"%7;�Q�%�I1�,(�&!�-
!��"%7;�Q��7�"���%DI�
!��"%7;�Q��7�"���&!�-
=  +  -  *  /
;(.�B7��I��`���%DI����!�0.
*���2�,E2%7;&����9���2`

4. ���	��
 MVMNIP



MVMNIP %�C��������&'(&����*ED���,����%DI����%'-�%D�"2�E�������� MVMOD �,-��
92��3����#&����9���2`��1QE�Q(.��2-�5D( �D"�E125�*+&'(������� MVMNIP DE���)

              -     &'( Transpose %�,�I�Q8���%DI����
- &'(%�7�1"�;(.�B7���%DI������1."B-&��B����%�,�I�Q8;.�������� TRIPS 32 &!(%�C��B����

ASCII 5678
- &'(&������E���(,�������%DI����

,������1 ; -5 �3D� File ��1%��1"2;(.��E�������� MVMNIP
- .CTL I Control Data File (R)
IMAT1 .MAT I Matrix File 1 (R)
IMAT2 .MAT I Matrix File 2 (O)
IMAT3 .MAT I Matrix File 3 (O)
IMAT4 .MAT I Matrix File 4 (O)
IMAT5 .MAT I Matrix File 5 (O)
IMAT6 .MAT I Matrix File 6 (O)
IDAT1 .DAT I Manipulation Command File (R) If MNIP = T
IDAT2 .DAT I Coordinate File (R) If HIERND = T
OPRN .PRN O Print File (R)
OMAT1 .MAT O Matrix File (R) If TRANSP = T of MNIP = T
ODAT1 .DAT O TRIPS 32 End File (R) If PAFILE =T
ODAT2 .DAT O Dumped Matrix File (R) If DUMP = T or TRIPS 32RC = T
ODAT3 .DAT O Manipulation Command File (R)

 Transpose �
����d�����C�$��)

34 55 34 67 34 98 53 6
98 64 18 98 55 64 57 71
53 57 69 5 34 18 69 79



6 71 79 59 67 98 5 59
90. ���37E�,���!�-�;.�,�������%DI����
*�� Zone A -> Zone B
%�C� Zone B -> Zone A



TRIPS 32 File

To

Fr
om

���� 0$���
������C�$��)�� �0�(�$���	""�
����d���)���	��
 TRIPS 32 �#���X$���	"" ASCII `h��

867 1 2 3 4 1 1 1 34
1 34 98 53 6 1 1 2 98
2 55 64 57 71 1 1 3 53
3 34 18 69 79 1 1 4 6
4 67 98 5 59

MVMNIP : TRIPS 32 File Format

Zone 1

Zone 2

Zone 3

Zone 4 Zone 4

Zone 3

Zone 2

Zone 1

Transpose Table

Zone 1

Zone 2

Zone 3

Zone 4 Zone 4

Zone 3

Zone 2

Zone 1

Table



Columns Type Contents
1 - 10 Integer Matrix Number
11 - 20 Integer Origin Zone Number
21 - 30 Integer Destination Zone Number
31 - 40 Real Cell Value

1 1 1 34
1 1 2 98
1 1 3 53
1 1 4 6

MVMNIP : Manipulation Command

Columns Type Contents

1 - 10 Integer Output Table Number ��9-�  1 - 10
31 - 20 Integer Input Table Number
30 Integer Operation Code
40 Integer Factor Code
41 - 50 Real Factor ��*:D�g�I"�!�0.5�-���V5D(

MVMNIP : Operation Code
!��"%7; Operation Code &������(5;9-�;.�,����%DI���� ���B����DE�,-.5���)
1 - Add Input Table to Current Matrix (�2�%/I1�)
2 - Subtract Input Table from Current Matrix (7�..�)
3 - Subtract Current Matrix from Input Table (7�..�)
4 - Multiply Input Table and Current Matrix (9B`)
5 - Divide Current Matrix by Input Table (!��)
6 - Divide Input Table by Current Matrix (!��)

MVMNIP : Factor Code
!��"%7; Factor Code &������(5;9-�;.�,�������%DI���� ���B����DE�,-.5���)
1 - 9-�&�,���� %�-��E� 9-�&�,����%!�0.�%DI�
2 - 9-�&�,���� %�-��E� 9-�&�,����"����7E� Factor



3 - #.D�����13.�;.�9-�&�,����
4 - �2�9-� Factor �E��:�9-�&�,����
5 - 9-�&�,���� %�-��E� Factor !��D(2"9-�&�,����
6 - 9B`�:�9-�&�,����D(2" Factor
7 - !���:�9-�&�,����D(2" Factor
8 - "����7E� e (2.71828) D(2"9-�&�,����

�Z�i[!��) Manipulation Command

MVMNIP �%� Operation �Z"����)
2Ib�����2� 2 Table *�� 2 Matrix %�C� 1 Matrix

34 55 34 67 10 57 39 90
98 64 18 98 46 99 93 55
53 57 69 5 7 34 35 56
6 71 79 59 31 29 8 63

44 112 73 157
144 163 111 153
60 91 104 61
37 100 87 122

5. ���	��
 MVGRAF

MVGRAF %�C�������� Graphic Editor / Viewer ��1&'(&�����3D�A7���2I%9��+!8�7+��E�
�9��;-�" MVGRAF %�C��������%DI���1&'(92�9B-�E� TRIPS 32

&���**:�E���������� VIPER %/I1�%,I�;$)����,- MVGRAF "E�3����#&'(���&�;.�%;,��1�2(���2-�%DI�
MVGRAF ��X$���L �)
L��� �(�0�$���	'C)l��$���	""���hhm�

+

 TRIPS - MVA

Y
N

E
T
.N

E
T

M
V

G
R

A
F 

V
 7

. 3
. 0

 



�B���1 ;-7 ����3D��9��;-�"#��&� MVGRAF
MVGRAF '�
��F	'C)	�!'���)���
��`C�#��0��!�G��e]$�0�(�Z"	""\%���)�� '���)�e]$CZ)$�]
 �3D�;(.�B7*�� Link
 �3D�;(.�B7,-�� 4 *���A���1
 �3D��7+3�(��Path
 ��(5;�9��;-�"�7+3�(����"��"�D3.�
 3�(��;(.�B73��!�E� Secondary Analysis
 3�(��;(.�B7;.�����"��7+ Screen line
 �3D�,�������%DI���� (Matrix)
 �3D�%3(�����+��;�3-��27'��7+*���2�AB(�D"3��
 ��(5;�9��;-�"�+��;�3-��27'�
 ��+%�I�A7*�����*��7.�
 ����3D�A73����#���5D(�D" CLICK 1 9�E)� %/01.%70.�A77E/b8��1,(.�����3D�
 ����3D�A77E/b8;.���I��`*��*�&��B� bandwidth
MVGRAF '�
��F'���) Path 	�!���\'�"��0�!���0C
 3�(��  path *���9��;-�"��1��#��%DI��#���%D�"2
 ���,�2*3.� path *��%�C�,-.�����E����*��7.�

MVGRAF '�
��F	'C)����)����C�$��)	�! TRIPS 32 - End
 3����#DBA77E/b8;.�,�������%DI����
 3�(���9��;-�"':D&!�-,����"��"�D3.�&!�-
 3����#�3D� desire line



 &'( MVGRAF 3�(�� Screen line

MVGRAF '�
��F����0"���0"l���)���
�[���\��\�
 MVGRAF &'(&����,�2*3.���I��`*��*�*�����*��7.��7+��I��`*��*���15D(*��

���3���2*
 �2����3����#%�V�;(.�B7��I��`*��*��"�,����+%G�5D(

MVGRAF '�
��F����Z")�$�� ��� 0����)�Z"�!""�$'()'�n��[!
 MVGRAF 3����#&'(��E���(�9��;-�";.��+��;�3-�3�b��`+
 �3D���I��`AB(�D"3��&��B� bandwidth
 �3D�'01.;.�%3(����
 �3D���I��`AB(�.�#-�"��13#���

�����0)�$l����
�[���\��\�"����[��)	0�
� ��I��`*��*���1����"��7+�#%7�)"23����#�3D�&� MVGRAF 5D(%'-��E�
 �3D�;(.�B73Err�`56��1 Node &��B�;.�*E�!2+�.�3Err�` �7+'-2�%�]D56%;�"2
� 3����#%���"�%��"����3#I,I;.�,�������%DI���� 2 ':D %/01.,�2*3.�92���,�,-��

.��IA7*�����3���2*�7+A7*�����*��7.�
 ,���� TRIPS 32 Length Distribution �7+�A�GB�I ��13����#%'01.��E� files ;.�

Microsoft Excel



������� �

	
��
������������������������



�.1. �����������	�����

��������	
�� �.1 ������
����������	��������������������������
����� ����
�����
�!

������ ��!�	���������"

�����#�$������ ��!�	���������"

��������%�!��"�����������&

���'�������%�!��"

(�����)������*�"!�	� 
��.

!���+,
�+�
��!�(�*���
��-�!���&�"��� �#�



�.2. �/0��&1%2������ ������+���������!�	���������" ������	�+�#3+,4

��������	
�� �.2 ���#$�%���&'�
��()����������
����� ���������
�!
�.3. ���� 4��/0��&1%2�������67��/0��&1�4��

��������	
�� �.3 ���#$�%���&'�
���+���������
����� ���������
�!



�.4. �����	
��
���������

�����
�� �.1 ���������#��#���,+��������+�-+���,.�

��&0��9
�� ���)6 ��&0��	�� ���

��%�+�/� (��������� �#�) 61 278 106 445

��%3�
 (����������"= ) 96 109 30 235

��%�������� (�����������

%�!��")

53 231 57 341

��%������� (��� LOTUS) 114 912 186 1212

�����
�� �.2 ���������#��#���,+��������+�-+����6�

��&0��9
�� ���)6 ��&0��	�� ���

��%�+�/� (��������� �#�) 96 292 349 737

��%3�
 (����������"= ) 253 121 106 480

��%�������� (�����������

%�!��")

76 447 80 603

��%������� (��� LOTUS) 107 354 186 647

�����
�� �.2 #$����%�����-���,+��#��#�


�(
�� #$����,+��#��#�
(,+��)

������.�����,+��#��#� (����)


�(���&� (#��������	�-�) 1 5.50

�(��. (#�����%�
�!9 ) 1 6.00

�(�������� (#�������
��
(� ��!)

1 4.65


�(������� (#�� LOTUS) 2 3.20,4.50



�.5. �����("�&1)#
�������������+"�#���%���6����� aaSIDRA 1.0

��������	
�� �.4 �+������+�,.���,+��������+�-+���,.�

��������	
�� �.5 �+������+�,.���,+��������+�-+����6�



��������	
�� �.6 ����������@-��,+��������+�-+���,.�

��������	
�� �.7 ����������@-��,+��������+�-+����6�



��������	
�� �.8 �������%A����,+�������+�-+���,.�

��������	
�� �.9 �������%A����,+�������+�-+����6�



��������	
�� �.10 ����#@��,+��������+�-+���,.�

��������	
�� �.11 ����#@��,+��������+�-+����6�



�.6. �����	
��
��/0��&1�4��

Node (Sequential) X-Coordinate Y-Coordinate

1 7042 1765

2 8513 2071

3 8583 1705

4 8107 1601

5 8068 1304

6 7481 1157

7 7167 1120

8 7397 1380

9 7357 1515

10 7595 1366

11 7586 1508

12 7778 1468

13 7707 1609

14 7782 1785

15 7803 1980

16 1980 2154

17 7624 2108

18 8445 1435

19 7533 1838

20 7881 1031

21 7263 1727

22 7023 1427

23 7225 2239

101 7870 2191

102 7743 2042

103 7672 2076

104 7499 2044



Node (Sequential) X-Coordinate Y-Coordinate

105 7433 1787

106 7495 1761

107 7262 1708

108 7404 1708

109 7550 1755

110 7792 1895

111 7846 1776

112 7908 1728

113 7967 1740

114 8069 1583

115 8049 1757

116 8061 1932

117 8118 2017

118 8358 2165

119 8421 2160

120 8440 2128

121 8454 2059

122 8498 2045

123 8118 1737

124 8552 1725

125 7841 1669

126 7809 1588

127 7844 1534

128 7844 1511

129 7913 1423

130 8005 1465

131 8080 1502

132 8088 1392

133 8302 1430



Node (Sequential) X-Coordinate Y-Coordinate

137 7580 1560

138 7517 1553

139 7521 1455

140 7411 1519

141 7415 1444

142 7311 1436

143 7157 1242

144 7322 1261

145 7305 1157

146 7308 1111

147 7397 1124

148 7413 1118

149 7484 1127

150 7549 1136

151 7531 1354

152 7544 1222

153 7760 1969

154 7148 1759

155 7142 1455

156 7199 1441

157 7172 1544

158 7165 1704

159 7049 1495

160 7130 1712

161 7202 2098

162 7429 2099

163 7451 2089



�.7. �����	
��
�����	4�� ���!���6[��- ��
F04 L00 D:\WINDOWS\DESKTOP\TRIP -PSU\LINK D:\PROGRAM FILES

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 1 154 12 1 1 3 S 3000 900 2

A 2 122 3 1 1 3 S 3000 900 2

A 3 124 4 1 1 3 S 3000 900 2

A 4 114 4 1 1 3 S 3000 900 2

A 5 134 3 1 1 3 S 3000 900 2

A 6 149 3 1 1 3 S 3000 900 2

A 7 143 12 1 1 3 S 3000 900 2

A 8 141 7 1 1 3 S 3000 900 2

A 9 140 6 1 1 3 S 3000 900 2

A 10 151 7 1 1 3 S 3000 900 2

A 11 137 5 1 1 3 S 3000 900 2

A 12 128 8 1 1 3 S 3000 900 2

A 13 136 3 1 1 3 S 3000 900 2

A 14 111 7 1 1 3 S 3000 900 2

A 15 153 5 1 1 3 S 3000 900 2

A 16 101 5 1 1 3 S 3000 900 2

A 17 103 4 1 1 3 S 3000 900 2

A 18 133 14 1 1 3 S 3000 900 2

A 19 109 9 1 1 3 S 3000 900 2

A 20 135 24 1 1 3 S 3000 1500 2

A 21 107 2 1 1 3 S 3000 900 2

A 22 159 7 1 1 3 S 3000 900 2

A 23 161 13 1 1 3 S 3000 1500 2

A 102 101 20 3 1 1 S 3000 900 2

A 102 153 8 3 1 1 S 3000 900 2

A 103 102 11 3 1 1 S 3000 900 2

A 104 103 14 3 1 1 S 3000 900 2



F04 L00 D:\WINDOWS\DESKTOP\TRIP -PSU\LINK D:\PROGRAM FILES

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 105 106 7 3 1 1 S 3000 900 2

A 105 108 8 3 1 1 S 3000 900 2

A 105 104 27 3 1 1 S 3000 900 2

A 106 109 6 3 1 1 S 3000 900 2

A 106 138 21 3 1 1 S 3000 900 2

A 107 108 14 3 1 1 S 3000 900 2

A 107 158 10 3 1 2 S 3000 900 2

A 108 140 19 3 1 2 S 3000 900 1

A 109 110 28 3 1 1 S 3000 900 2

A 110 111 13 3 1 1 S 3000 900 2

A 111 112 8 3 1 1 S 3000 900 2

A 112 113 6 3 1 1 S 3000 900 2

A 113 114 19 3 1 1 S 3000 900 2

A 113 115 8 3 1 1 S 3000 900 2

A 115 116 18 3 1 1 S 3000 900 2

F04 L00 D:\WINDOWS\DESKTOP\TRIP -PSU\LINK D:\PROGRAM FILES

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 115 123 7 3 1 1 S 3000 900 2

A 116 117 10 3 1 1 S 3000 900 2

A 117 118 28 3 1 1 S 3000 900 2

A 118 119 6 3 1 1 S 3000 900 2

A 119 120 4 3 1 1 S 3000 900 2

A 120 121 7 3 1 1 S 3000 900 2

A 121 122 5 3 1 1 S 3000 900 2

A 123 124 44 3 1 1 S 3000 900 2

A 125 112 9 3 1 1 S 3000 900 2

A 126 125 9 3 1 1 S 3000 900 2

A 126 127 6 3 1 1 S 3000 900 2



F04 L00 D:\WINDOWS\DESKTOP\TRIP -PSU\LINK D:\PROGRAM FILES

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 127 129 12 3 1 1 S 3000 900 2

A 129 130 10 3 1 1 S 3000 900 2

A 130 131 8 3 1 1 S 3000 900 2

A 130 132 10 3 1 1 S 3000 900 2

A 131 133 23 3 1 1 S 3000 900 2

A 132 134 10 3 1 1 S 3000 900 2

A 135 134 22 3 1 1 S 3000 900 2

A 137 136 13 3 1 1 S 3000 900 2

A 138 137 6 3 1 1 S 3000 900 2

A 138 139 10 3 1 1 S 3000 900 2

A 139 151 10 3 1 1 S 3000 900 2

A 140 141 8 3 1 2 S 3000 900 1

A 141 139 11 3 1 1 S 3000 900 2

A 142 141 11 3 1 1 S 3000 900 2

A 142 144 18 3 1 1 S 3000 900 2

A 142 156 11 3 1 2 S 3000 900 2

A 144 145 11 3 1 1 S 3000 900 2

A 145 146 5 3 1 1 S 3000 900 2

A 146 147 9 3 1 1 S 3000 900 2

A 147 148 2 3 1 1 S 3000 900 2

A 148 149 7 3 1 1 S 3000 900 2

A 149 150 7 3 1 1 S 3000 900 2

A 151 152 13 3 1 1 S 3000 900 2



F04 L00 D:\WINDOWS\DESKTOP\TRIP -PSU\LINK D:\PROGRAM FILES

Rec
A-
Node B-Node Distance

Link
Type

Jur
Code CI S/T Speed/Time Capacity Dir Code

A 153 110 8 3 1 1 S 3000 900 2

A 154 105 27 3 1 1 S 3000 1500 2

A 154 159 28 3 1 1 S 3000 1500 2

A 155 159 10 3 1 2 S 3000 900 1

A 156 155 6 3 1 2 S 3000 900 2

A 157 155 9 3 1 2 S 3000 900 1

A 161 162 23 3 1 2 S 3000 900 2
A 161 154 34 3 1 2 S 3000 900 2
A 162 163 6 3 1 2 S 3000 900 2
A 163 104 7 3 1 2 S 3000 900 2



�.8. �����	
��
������
���������#�������+�4���/0��&1�4�����!���6[��- �� (*4��������4�#4���*
�)
ZONE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1 38 33 24 62 19 10 8 10 12 25 8 16 30 33 24 19 54 11 151 4 108 159 147
2 8 0 2 41 14 3 0 12 26 3 19 16 10 24 2 0 27 0 14 3 41 11 16
3 25 0 4 107 86 11 0 34 57 30 65 48 151 71 48 32 106 0 117 19 131 14 17
4 27 2 7 10 1 0 0 0 0 2 1 2 0 0 7 6 1 0 5 2 0 0 0
5 0 0 0 2 0 0 0 0 10 7 2 11 0 2 16 0 0 0 21 14 21 0 0
6 21 0 0 2 7 10 0 102 111 7 76 37 38 10 7 0 21 0 31 35 150 0 0
7 11 0 0 0 4 6 0 48 52 3 31 18 16 4 2 0 10 0 16 14 76 0 0
8 25 0 0 0 0 0 0 74 136 6 47 7 6 0 11 2 1 0 24 0 20 4 0
9 11 0 0 0 0 11 20 47 36 11 24 0 0 0 29 0 0 0 31 19 54 37 0
10 0 0 0 0 0 0 0 0 0 1 0 0 0 0 17 0 0 0 21 4 11 0 0
11 2 0 0 1 0 21 28 54 6 0 4 6 0 7 31 54 10 0 31 11 61 0 0
12 0 0 0 17 11 0 0 4 0 0 7 10 21 2 30 0 0 0 40 2 6 0 0
13 0 0 0 0 0 0 0 0 0 0 0 4 6 7 17 0 2 0 21 0 0 0 0
14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 7 0 0 20 0 0 0 0
15 20 10 10 0 7 8 11 7 0 0 0 0 0 0 0 0 0 12 10 0 14 16 8
16 4 0 0 22 23 0 0 4 6 11 12 16 20 32 10 6 20 0 34 0 11 2 1
17 0 0 0 0 0 0 0 0 0 0 0 0 0 1 21 4 0 0 30 1 0 0 0
18 0 0 0 6 7 0 0 4 7 0 11 2 7 7 4 0 8 0 10 0 5 0 0
19 4 2 2 10 6 0 0 0 6 0 0 0 0 0 0 10 7 0 0 1 0 0 0
20 2 0 0 4 1 0 2 3 1 1 0 2 1 11 1 1 0 0 59 20 3 52 0
21 104 0 0 3 0 2 10 8 11 1 1 1 2 1 0 2 5 4 100 10 50 56 75
22 150 4 4 12 2 10 8 26 20 26 13 20 15 3 1 0 0 0 6 0 6 1 150
23 450 2 2 36 24 7 0 8 11 20 22 17 16 20 6 10 19 0 45 1 11 230 160



�.9. �����	
��
������
���������#�������+�4���/0��&1�4�����!���6[��- ��  (*4��������4�#4����]�)
ZONE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

1 38 8 25 27 0 21 11 25 11 0 2 0 0 0 20 4 0 0 4 2 104 150 450
2 33 0 0 2 0 0 0 0 0 0 0 0 0 0 10 0 0 0 2 0 0 4 2
3 24 2 4 7 0 0 0 0 0 0 0 0 0 0 10 0 0 0 2 0 0 4 2
4 62 41 107 10 2 2 0 0 0 0 1 17 0 0 0 22 0 6 10 4 3 12 36
5 19 14 86 1 0 7 4 0 0 0 0 11 0 0 7 23 0 7 6 1 0 2 24
6 10 3 11 0 0 10 6 0 11 0 21 0 0 0 8 0 0 0 0 0 2 10 7
7 8 0 0 0 0 0 0 0 20 0 28 0 0 0 11 0 0 0 0 2 10 8 0
8 10 12 34 0 0 102 48 74 47 0 54 4 0 0 7 4 0 4 0 3 8 26 8
9 12 26 57 0 10 111 52 136 36 0 6 0 0 0 0 6 0 7 6 1 11 20 11
10 25 3 30 2 7 7 3 6 11 1 0 0 0 0 0 11 0 0 0 1 1 26 20
11 8 19 65 1 2 76 31 47 24 0 4 7 0 0 0 12 0 11 0 0 1 13 22
12 16 16 48 2 11 37 18 7 0 0 6 10 4 0 0 16 0 2 0 2 1 20 17
13 30 10 151 0 0 38 16 6 0 0 0 21 6 0 0 20 0 7 0 1 2 15 16
14 33 24 71 0 2 10 4 0 0 0 7 2 7 0 0 32 1 7 0 11 1 3 20
15 24 2 48 7 16 7 2 11 29 17 31 30 17 9 0 10 21 4 0 1 0 1 6
16 19 0 32 6 0 0 0 2 0 0 54 0 0 7 0 6 4 0 10 1 2 0 10
17 54 27 106 1 0 21 10 1 0 0 10 0 2 0 0 20 0 8 7 0 5 0 19
18 11 0 0 0 0 0 0 0 0 0 0 0 0 0 12 0 0 0 0 0 4 0 0
19 151 14 117 5 21 31 16 24 31 21 31 40 21 20 10 34 30 10 0 59 100 6 45
20 4 3 19 2 14 35 14 0 19 4 11 2 0 0 0 0 1 0 1 20 10 0 1
21 108 41 131 0 21 150 76 20 54 11 61 6 0 0 14 11 0 5 0 3 50 6 11
22 159 11 14 0 0 0 0 4 37 0 0 0 0 0 16 2 0 0 0 52 56 1 230
23 147 16 17 0 0 0 0 0 0 0 0 0 0 0 8 1 0 0 0 0 75 150 160



�.10. �����("�&1)#
�������������+"�#���%���6����� TRIP 32.3�!���6[��- ��
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�.10 �����	
��
�����	4�� �����/���&1 1
F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN01\LINK C:\PROGRAM FILES\TRIPS32

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 1 154 12 1 1 3 S 3000 900 2

A 2 122 3 1 1 3 S 3000 900 2

A 3 124 4 1 1 3 S 3000 900 2

A 4 114 4 1 1 3 S 3000 900 2

A 5 134 3 1 1 3 S 3000 900 2

A 6 149 3 1 1 3 S 3000 900 2

A 7 143 12 1 1 3 S 3000 900 2

A 8 141 7 1 1 3 S 3000 900 2

A 9 140 6 1 1 3 S 3000 900 2

A 10 151 7 1 1 3 S 3000 900 2

A 11 137 5 1 1 3 S 3000 900 2

A 12 128 8 1 1 3 S 3000 900 2

A 13 136 3 1 1 3 S 3000 900 2

A 14 111 7 1 1 3 S 3000 900 2

A 15 153 5 1 1 3 S 3000 900 2

A 16 101 5 1 1 3 S 3000 900 2

A 17 103 4 1 1 3 S 3000 900 2

A 18 133 14 1 1 3 S 3000 900 2

A 19 109 9 1 1 3 S 3000 900 2

A 20 135 24 1 1 3 S 3000 1500 2

A 21 107 2 1 1 3 S 3000 900 2

A 22 159 7 1 1 3 S 3000 900 2

A 23 161 14 1 1 3 S 4000 1500 2

A 102 101 20 3 1 1 S 3000 900 2

A 102 153 8 3 1 1 S 3000 900 2

A 103 102 11 3 1 1 S 3000 900 2

A 104 103 14 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN01\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 105 108 8 3 1 1 S 3000 900 2

A 105 104 27 3 1 1 S 3000 900 2

A 106 138 21 3 1 1 S 3000 900 2

A 107 108 14 3 1 1 S 3000 900 2

A 107 158 10 3 1 2 S 3000 900 2

A 108 140 19 3 1 2 S 3000 900 1

A 109 110 28 3 1 1 S 3000 900 2

A 110 111 13 3 1 1 S 3000 900 2

A 111 112 8 3 1 1 S 3000 900 2

A 112 113 6 3 1 1 S 3000 900 2

A 113 114 19 3 1 1 S 3000 900 2

A 113 115 8 3 1 1 S 3000 900 2

A 115 116 18 3 1 1 S 3000 900 2

A 115 123 7 3 1 1 S 3000 900 2

A 116 117 10 3 1 1 S 3000 900 2

A 117 118 28 3 1 1 S 3000 900 2

A 118 119 6 3 1 1 S 3000 900 2

A 119 120 4 3 1 1 S 3000 900 2

A 121 122 5 3 1 1 S 3000 900 2

A 123 124 44 3 1 1 S 3000 900 2

A 125 112 9 3 1 1 S 3000 900 2

A 126 125 9 3 1 1 S 3000 900 2

A 126 127 6 3 1 1 S 3000 900 2

A 126 136 10 3 1 1 S 3000 900 2

A 127 128 2 3 1 1 S 3000 900 2

A 127 129 12 3 1 1 S 3000 900 2

A 130 131 8 3 1 1 S 3000 900 2

A 130 132 10 3 1 1 S 3000 900 2

A 131 133 23 3 1 1 S 3000 900 2

A 132 134 10 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN01\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance
Link
Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 138 139 10 3 1 1 S 3000 900 2

A 139 151 10 3 1 1 S 3000 900 2

A 140 141 8 3 1 2 S 3000 900 1

A 141 139 11 3 1 1 S 3000 900 2

A 142 141 11 3 1 1 S 3000 900 2

A 142 144 18 3 1 1 S 3000 900 2

A 142 156 11 3 1 2 S 3000 900 2

A 143 144 17 3 1 1 S 3000 900 2

A 144 145 11 3 1 1 S 3000 900 2

A 145 146 5 3 1 1 S 3000 900 2

A 146 147 9 3 1 1 S 3000 900 2

A 147 148 2 3 1 1 S 3000 900 2

A 148 149 7 3 1 1 S 3000 900 2

A 149 150 7 3 1 1 S 3000 900 2

A 151 152 13 3 1 1 S 3000 900 2

A 152 135 32 3 1 1 S 3000 900 2

A 153 110 8 3 1 1 S 3000 900 2

A 154 105 27 3 1 1 S 3000 1500 2

A 155 159 10 3 1 2 S 3000 900 2

A 156 155 6 3 1 2 S 3000 900 2

A 157 155 9 3 1 2 S 3000 900 2

A 158 157 16 3 1 2 S 3000 900 2

A 160 159 23 3 1 3 S 3000 1500 2

A 160 158 4 3 1 3 S 2000 900 1

A 160 154 5 3 1 3 S 3000 1500 2

A 161 154 34 3 1 3 S 3000 1500 2

A 161 162 23 3 1 3 S 3000 900 2

A 162 163 2 3 1 3 S 3000 900 2



�.11 �����	
��
�����	4�� �����/���&1 2

F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN02\LINK C:\PROGRAM FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 1 154 12 1 1 3 S 3000 900 2

A 2 122 3 1 1 3 S 3000 900 2

A 3 124 4 1 1 3 S 3000 900 2

A 4 114 4 1 1 3 S 3000 900 2

A 5 134 3 1 1 3 S 3000 900 2

A 6 149 3 1 1 3 S 3000 900 2

A 7 143 12 1 1 3 S 3000 900 2

A 8 141 7 1 1 3 S 3000 900 2

A 9 140 6 1 1 3 S 3000 900 2

A 10 151 7 1 1 3 S 3000 900 2

A 11 137 5 1 1 3 S 3000 900 2

A 12 128 8 1 1 3 S 3000 900 2

A 13 136 3 1 1 3 S 3000 900 2

A 14 111 7 1 1 3 S 3000 900 2

A 15 153 5 1 1 3 S 3000 900 2

A 17 103 4 1 1 3 S 3000 900 2

A 18 133 14 1 1 3 S 3000 900 2

A 19 109 9 1 1 3 S 3000 900 2

A 20 135 24 1 1 3 S 3000 1500 2

A 21 107 2 1 1 3 S 3000 900 2

A 22 159 7 1 1 3 S 3000 900 2

A 23 161 14 1 1 3 S 4000 1500 2

A 102 101 20 3 1 1 S 3000 900 2

A 102 153 8 3 1 1 S 3000 900 2

A 103 102 11 3 1 1 S 3000 900 2

A 104 103 14 3 1 1 S 3000 900 2

A 104 163 7 3 1 3 S 3000 900 2

A 105 106 7 3 1 1 S 3000 900 2

A 105 108 8 3 1 1 S 3000 900 2

A 105 104 27 3 1 1 S 3000 900 2

A 106 109 6 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN02\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 107 108 14 3 1 1 S 3000 900 2

A 107 158 10 3 1 2 S 3000 900 2

A 108 140 19 3 1 2 S 3000 900 1

A 109 110 28 3 1 1 S 3000 900 2

A 110 111 13 3 1 1 S 3000 900 2

A 111 112 8 3 1 1 S 3000 900 2

A 112 113 6 3 1 1 S 3000 900 2

A 113 114 19 3 1 1 S 3000 900 2

A 113 115 8 3 1 1 S 3000 900 2

A 115 116 18 3 1 1 S 3000 900 2

A 115 123 7 3 1 1 S 3000 900 2

A 116 117 10 3 1 1 S 3000 900 2

A 117 118 28 3 1 1 S 3000 900 2

A 118 119 6 3 1 1 S 3000 900 2

A 119 120 4 3 1 1 S 3000 900 2

A 120 121 7 3 1 1 S 3000 900 2

A 123 124 44 3 1 1 S 3000 900 2

A 125 112 9 3 1 1 S 3000 900 2

A 126 125 9 3 1 1 S 3000 900 2

A 126 127 6 3 1 1 S 3000 900 2

A 126 136 10 3 1 1 S 3000 900 2

A 127 128 2 3 1 1 S 3000 900 2

A 127 129 12 3 1 1 S 3000 900 2

A 128 135 25 3 1 1 S 3000 900 2

A 129 130 10 3 1 1 S 3000 900 2

A 130 131 8 3 1 1 S 3000 900 2

A 130 132 10 3 1 1 S 3000 900 2

A 131 133 23 3 1 1 S 3000 900 2

A 132 134 10 3 1 1 S 3000 900 2

A 135 134 22 3 1 1 S 3000 900 2

A 137 136 13 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN02\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 139 151 10 3 1 1 S 3000 900 2

A 140 141 8 3 1 2 S 3000 900 1

A 141 139 11 3 1 1 S 3000 900 2

A 142 141 11 3 1 1 S 3000 900 2

A 142 144 18 3 1 1 S 3000 900 2

A 142 156 11 3 1 2 S 3000 900 2

A 143 144 17 3 1 1 S 3000 900 2

A 144 145 11 3 1 1 S 3000 900 2

A 145 146 5 3 1 1 S 3000 900 2

A 146 147 9 3 1 1 S 3000 900 2

A 147 148 2 3 1 1 S 3000 900 2

A 148 149 7 3 1 1 S 3000 900 2

A 149 150 7 3 1 1 S 3000 900 2

A 151 152 13 3 1 1 S 3000 900 2

A 152 135 32 3 1 1 S 3000 900 2

A 152 150 9 3 1 1 S 3000 900 2

A 154 105 27 3 1 1 S 3000 1500 2

A 155 159 10 3 1 2 S 3000 900 2

A 156 155 6 3 1 2 S 3000 900 2

A 157 155 9 3 1 2 S 3000 900 2

A 158 157 16 3 1 2 S 3000 900 2

A 160 159 23 3 1 3 S 3000 1500 2

A 160 158 4 3 1 3 S 2000 900 2

A 160 154 5 3 1 3 S 3000 1500 2

A 161 154 34 3 1 3 S 3000 1500 2

A 161 162 23 3 1 3 S 3000 900 2

A 162 163 2 3 1 3 S 3000 900 2



�.12 �����	
��
�����	4�� �����/���&1 3

F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN03\LINK C:\PROGRAM FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 1 154 12 1 1 3 S 3000 900 2

A 2 122 3 1 1 3 S 3000 900 2

A 3 124 4 1 1 3 S 3000 900 2

A 4 114 4 1 1 3 S 3000 900 2

A 5 134 3 1 1 3 S 3000 900 2

A 6 149 3 1 1 3 S 3000 900 2

A 7 143 12 1 1 3 S 3000 900 2

A 8 141 7 1 1 3 S 3000 900 2

A 9 140 6 1 1 3 S 3000 900 2

A 10 151 7 1 1 3 S 3000 900 2

A 11 137 5 1 1 3 S 3000 900 2

A 12 128 8 1 1 3 S 3000 900 2

A 13 136 3 1 1 3 S 3000 900 2

A 14 111 7 1 1 3 S 3000 900 2

A 15 153 5 1 1 3 S 3000 900 2

A 17 103 4 1 1 3 S 3000 900 2

A 18 133 14 1 1 3 S 3000 900 2

A 19 109 9 1 1 3 S 3000 900 2

A 20 135 24 1 1 3 S 3000 1500 2

A 21 107 2 1 1 3 S 3000 900 2

A 22 159 7 1 1 3 S 3000 900 2

A 23 161 14 1 1 3 S 4000 1500 2

A 102 101 20 3 1 1 S 3000 900 2

A 102 153 8 3 1 1 S 3000 900 2

A 103 102 11 3 1 1 S 3000 900 2

A 104 103 14 3 1 1 S 3000 900 2

A 104 163 7 3 1 3 S 3000 900 2

A 105 106 7 3 1 1 S 3000 900 2

A 105 108 8 3 1 1 S 3000 900 2

A 105 104 27 3 1 1 S 3000 900 2

A 106 109 6 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN03\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 107 108 14 3 1 1 S 3000 900 2

A 107 158 10 3 1 2 S 3000 900 2

A 108 140 19 3 1 2 S 3000 900 2

A 109 110 28 3 1 1 S 3000 900 2

A 110 111 13 3 1 1 S 3000 900 2

A 111 112 8 3 1 1 S 3000 900 2

A 112 113 6 3 1 1 S 3000 900 2

A 113 114 19 3 1 1 S 3000 900 2

A 113 115 8 3 1 1 S 3000 900 2

A 115 116 18 3 1 1 S 3000 900 2

A 115 123 7 3 1 1 S 3000 900 2

A 116 117 10 3 1 1 S 3000 900 2

A 117 118 28 3 1 1 S 3000 900 2

A 118 119 6 3 1 1 S 3000 900 2

A 119 120 4 3 1 1 S 3000 900 2

A 120 121 7 3 1 1 S 3000 900 2

A 123 124 44 3 1 1 S 3000 900 2

A 125 112 9 3 1 1 S 3000 900 2

A 126 125 9 3 1 1 S 3000 900 2

A 126 127 6 3 1 1 S 3000 900 2

A 126 136 10 3 1 1 S 3000 900 2

A 127 128 2 3 1 1 S 3000 900 2

A 127 129 12 3 1 1 S 3000 900 2

A 128 135 25 3 1 1 S 3000 900 2

A 129 130 10 3 1 1 S 3000 900 2

A 130 131 8 3 1 1 S 3000 900 2

A 130 132 10 3 1 1 S 3000 900 2

A 131 133 23 3 1 1 S 3000 900 2

A 132 134 10 3 1 1 S 3000 900 2

A 135 134 22 3 1 1 S 3000 900 2

A 137 136 13 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN03\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 139 151 10 3 1 1 S 3000 900 2

A 140 141 8 3 1 2 S 3000 900 2

A 141 139 11 3 1 1 S 3000 900 2

A 142 141 11 3 1 1 S 3000 900 2

A 142 144 18 3 1 1 S 3000 900 2

A 142 156 11 3 1 2 S 3000 900 2

A 143 144 17 3 1 1 S 3000 900 2

A 144 145 11 3 1 1 S 3000 900 2

A 145 146 5 3 1 1 S 3000 900 2

A 146 147 9 3 1 1 S 3000 900 2

A 147 148 2 3 1 1 S 3000 900 2

A 148 149 7 3 1 1 S 3000 900 2

A 149 150 7 3 1 1 S 3000 900 2

A 151 152 13 3 1 1 S 3000 900 2

A 152 135 32 3 1 1 S 3000 900 2

A 152 150 9 3 1 1 S 3000 900 2

A 154 105 27 3 1 1 S 3000 1500 2

A 155 159 10 3 1 2 S 3000 900 2

A 156 155 6 3 1 2 S 3000 900 2

A 157 155 9 3 1 2 S 3000 900 2

A 158 157 16 3 1 2 S 3000 900 2

A 160 159 23 3 1 3 S 3000 1500 2

A 160 158 4 3 1 3 S 2000 900 2

A 160 154 5 3 1 3 S 3000 1500 2

A 161 154 34 3 1 3 S 3000 1500 2

A 161 162 23 3 1 3 S 3000 900 2

A 162 163 2 3 1 3 S 3000 900 2



�.13 �����	
��
�����	4�� �����/���&1 4

F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN03\LINK C:\PROGRAM FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 1 154 12 1 1 3 S 3000 900 2

A 2 122 3 1 1 3 S 3000 900 2

A 3 124 4 1 1 3 S 3000 900 2

A 4 114 4 1 1 3 S 3000 900 2

A 5 134 3 1 1 3 S 3000 900 2

A 6 149 3 1 1 3 S 3000 900 2

A 7 143 12 1 1 3 S 3000 900 2

A 8 141 7 1 1 3 S 3000 900 2

A 9 140 6 1 1 3 S 3000 900 2

A 10 151 7 1 1 3 S 3000 900 2

A 11 137 5 1 1 3 S 3000 900 2

A 12 128 8 1 1 3 S 3000 900 2

A 13 136 3 1 1 3 S 3000 900 2

A 14 111 7 1 1 3 S 3000 900 2

A 15 153 5 1 1 3 S 3000 900 2

A 17 103 4 1 1 3 S 3000 900 2

A 18 133 14 1 1 3 S 3000 900 2

A 19 109 9 1 1 3 S 3000 900 2

A 20 135 24 1 1 3 S 3000 1500 2

A 21 107 2 1 1 3 S 3000 900 2

A 22 159 7 1 1 3 S 3000 900 2

A 23 161 14 1 1 3 S 4000 1500 2

A 102 101 20 3 1 1 S 3000 900 2

A 102 153 8 3 1 1 S 3000 900 2

A 103 102 11 3 1 1 S 3000 900 2

A 104 103 14 3 1 1 S 3000 900 2

A 104 163 7 3 1 3 S 3000 900 2

A 105 106 7 3 1 1 S 3000 900 2

A 105 108 8 3 1 1 S 3000 900 2

A 105 104 27 3 1 1 S 3000 900 2

A 106 109 6 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN03\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 107 108 14 3 1 1 S 3000 900 2

A 107 158 10 3 1 2 S 3000 900 2

A 108 140 19 3 1 2 S 3000 900 2

A 109 110 28 3 1 1 S 3000 900 2

A 110 111 13 3 1 1 S 3000 900 2

A 111 112 8 3 1 1 S 3000 900 2

A 112 113 6 3 1 1 S 3000 900 2

A 113 114 19 3 1 1 S 3000 900 2

A 113 115 8 3 1 1 S 3000 900 2

A 115 116 18 3 1 1 S 3000 900 2

A 115 123 7 3 1 1 S 3000 900 2

A 116 117 10 3 1 1 S 3000 900 2

A 117 118 28 3 1 1 S 3000 900 2

A 118 119 6 3 1 1 S 3000 900 2

A 119 120 4 3 1 1 S 3000 900 2

A 120 121 7 3 1 1 S 3000 900 2

A 123 124 44 3 1 1 S 3000 900 2

A 125 112 9 3 1 1 S 3000 900 2

A 126 125 9 3 1 1 S 3000 900 2

A 126 127 6 3 1 1 S 3000 900 2

A 126 136 10 3 1 1 S 3000 900 2

A 127 128 2 3 1 1 S 3000 900 2

A 127 129 12 3 1 1 S 3000 900 2

A 128 135 25 3 1 1 S 3000 900 2

A 129 130 10 3 1 1 S 3000 900 2

A 130 131 8 3 1 1 S 3000 900 2

A 130 132 10 3 1 1 S 3000 900 2

A 131 133 23 3 1 1 S 3000 900 2

A 132 134 10 3 1 1 S 3000 900 2

A 135 134 22 3 1 1 S 3000 900 2

A 137 136 13 3 1 1 S 3000 900 2



F04 L00 C:\WINDOWS\DESKTOP\THESIS TRIP\SCN03\LINK
C:\PROGRAM
FILES\TRIPS32

Rec A-Node B-Node Distance Link Type Jur Code CI S/T Speed/Time Capacity Dir Code

A 139 151 10 3 1 1 S 3000 900 2

A 140 141 8 3 1 2 S 3000 900 2

A 141 139 11 3 1 1 S 3000 900 2

A 142 141 11 3 1 1 S 3000 900 2

A 142 144 18 3 1 1 S 3000 900 2

A 142 156 11 3 1 2 S 3000 900 2

A 143 144 17 3 1 1 S 3000 900 2

A 144 145 11 3 1 1 S 3000 900 2

A 145 146 5 3 1 1 S 3000 900 2

A 146 147 9 3 1 1 S 3000 900 2

A 147 148 2 3 1 1 S 3000 900 2

A 148 149 7 3 1 1 S 3000 900 2

A 149 150 7 3 1 1 S 3000 900 2

A 151 152 13 3 1 1 S 3000 900 2

A 152 135 32 3 1 1 S 3000 900 2

A 152 150 9 3 1 1 S 3000 900 2

A 154 105 27 3 1 1 S 3000 1500 2

A 155 159 10 3 1 2 S 3000 900 2

A 156 155 6 3 1 2 S 3000 900 2

A 157 155 9 3 1 2 S 3000 900 2

A 158 157 16 3 1 2 S 3000 900 2

A 160 159 23 3 1 3 S 3000 1500 2

A 160 158 4 3 1 3 S 2000 900 2

A 160 154 5 3 1 3 S 3000 1500 2

A 161 154 34 3 1 3 S 3000 1500 2

A 161 162 23 3 1 3 S 3000 900 2

A 162 163 2 3 1 3 S 3000 900 2
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�.1 ���

������������������������� �!��"!���������#��	�$�%��&!���

  
�������

�.1.1 �����	
��
������
�����	����	������	��
���
����	�	�� 	!
�"	��#	"�$��%�&	��	
�
	�
'��

�	����  ()�*+���,�	'-�� ��
��.���	"	
*#���
	%���	����
+!���� 	� / ()� (�	�����1���)����
��22	�(3�
	�
��%(" ()���)������22	�(3�
	�
) �	
#���
	%��!
%���5�&	��	
��	�	�'��#�
�#1���	"	
*���	
�	()��	� �#	"� 	6�	 �#	"�	#��# 
%)���	
.���
��	
 ���
	�	
��$)��%
%)��
�	
�
	�
���"��#

Akcelik (1998) ()����������	
�
��?	���	�
��#���
	%���	
�
	�
�
��#��	�
��� )����)�.�&	�!
%����1� 3.1 A-����)�.����B�*-��	
�
	�
�1��'�	�+ �	����A-��"1���C�%� 	� /
��� �6 �    �#��$")�#���22	�(3�
	�
   ��	��)�	���� D �	�E�    ��	��).��6%���#	"�
B#��
��
.���	�        ��%#��#1�� �	����C�%)���� 	#��	.���	"	
*�� ��	
�#��$"�
%���	
�
	�
()��!F�
2 ���C�% �
�

1.1 �	�����1��#��$")�#���22	�(3�
	�
 (Signalised Intersections) A-���%.6�
��22	�(3�)���
��.��
*��$) ��%��22	�(3�'1�#��
��.��
*���
����1�

1.2  �	�����1�(" �#��$")�#���22	�(3�
	�
 (Unsignalised Intersections) A-��
.6�'�	)'��6 ��# 	��1���"	%�" �!F���
���(''���	
���
����1��%��B�# 	�������
��?	�'���	����
���� 2 �������	���-���� �
�6 #��#�	'����22	�(3�)���1���� 	���6 #��#�	�1�����
�6 ��# 	��1�
��"	%�" ��%6 #��#�	'����22	�(3�'1�#��1���� 	���6 #��#�	�1�"16 ��# 	��1���"	%�"�1�
*�%
���
����1��'�	�+ �	����()�E)�!��)&��
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 &	�!
%����1�  �.1 �����	
��
��������	�
���	
#���
	%���&	��	
�
	�
      
�1�"	  :   Akcelik,R.. et al. 1998. Roundabouts: Capacity and Performance Analysis. Research
Report ARR 321.  Revised and reprinted ARRB Transport Research Ltd. Victoria.
Australia. Figure2.1. : p.7.

�#	"�$��%�&	��	
�
	�
  (�#	"� 	6�	  �#	"�	#��#  f�f)  "1�#	"��"���5����
��%�	"	
*��)�.����B�.�
+!'��
%)���#	"���"��#  (Degree  of  Saturated)  A-���� 	������
	� #�

%�# 	�!
�"	��
	�
�1������	
���
����1�h 	��	������1������#	"�$�1��	���������%�	"	
*
��

��()� �	�� 	'��
%)���#	"���"��#�%��)�.����B�*-��&	��	
���
����1�  A-���� ����()��!F� 2 �
�1
�
� �
�1!
�"	��
	�
���"��# (Overflow)  ��% �
�1!
�"	��
	�
(" ���"��# (Non D Overflow) *�	

%)���#	"���"��#"1� 	�����# 	  1  ��)�# 	�&	��	
���
����1��!F����(" ���"��#  �	
�
	�
(" ��)'�)
�

���)'�)(" "	�  �#	"�	#��#�%����"	��

�����%�!F��+���  ��%�#	"� 	6�	����    �	��#	"
��"���5�)���� 	#  ��)�.����B�)��&	�!
%����1� �.2
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&	�!
%����1�  �.2 �#	"��"���5���
������.��
%�#��	
���	
�	6 ��# 	��1���"
��()�
   (�
�1 Non-Overflow)

�1�"	  :   Akcelik,R.. et al. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd.. Victoria.
Australia.  Figure 2.2 : p. 8.

*�	
%)���#	"���"��#"1� 	�� 	���  1 �

�"	��# 	 ��)�# 	�&	��	
���
����1��!F�
����1����"��# �	
�
	�
�%��)'�)"	� �#	"�	#��#�%"	� ��%�#	"� 	6�	�B�%"	� �	���1������	�
����1�.6���22	�(3�
	�
�B�
� 
*(" �	"	
*���
����1�()��"�# 	�%�!F���22	�(3�'1�# ��
	%��)
*
������	 �1�(" �	"	
*���
����1�()��6 ���� �	��#	"��"���5�)���� 	#��)�.����B�)��&	�!
%����1�
�.3
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&	�!
%����1�  �.3 �#	"��"���5���
������.��
%�#��	
���	
�	6 ��# 	��1���"
��()� (�
�1
Overflow)
�1�"	  :   Akcelik,R.. et al. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd. Victoria.
Australia.   Figure 2.3 :  p.9.

E)����#(!�	
���	
�	�#	"� 	6�	  �#	"�	#��#  ��%���
	�	
��$)��	�
���	�
���  �� ����()�  2  �
�1  �
�  �
�1�1�
*��$)��
����	���22	�(3�)�  �

�
�6 ��# 	��1���"	%�"
��%�
�1�1�
*��$)
���#��
����	���)'�)
*������	  �� ��	�
��#��#1���%"1�1� 1 �
�1  �
�  �&	�
�	
�
	�
��
����	����C�%�	��
'	����   (Geometric Design)  A-����"���5�����	
.6��#	"�
B#�� 	�
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��"	%�"��
���'�	�+ #��#1��  ���
����1�.�#��#1����%����	�#��#1��  ��%���
����1�)�#��#	"�
B#!���
�1���	��)

�.1.1.2 '��"+���
��������	�
���	
#���
	%��#��#1��
'��"+��1��%.6�#���
	%��#��#1���� ����()�  2   ��$ ".�2  �
�
1) '��"+���	�
���	�������#(! �6 � ���C�%�	��
'	����   !
�"	��
	�


��	�#�6 ���
	�
 �#	"�#�	�6 ���
	�
  �#	"� 	6�	  �&	��	
��1��#  ��%��#�!
�
��/�1���1��#'���
����	
���
����1�

2) '��"+��1���1��#'������#��#1��E)��n�	% �6 � ����h 	��+�����	�'����	%
��	�#��#1�� �#	"�#�	�'��6 ���
	�
.�#��#1�� ��	�#�6 ���
	�
.�#��#1�� �	
'�	�6 ���
	�

�"
���'�	�+ #��#1�� 
��"1�1��'�	�+ #��#1�� "$"�1��'�	�+ #��#1�� ��%���C�%�	
���
����1��!F���$ "

1 '��"+���	�
���	�������#(!
1.1 '��"+�!
�"	��
	�
��%���C�%�	��
'	����

'��"+�!
�"	��
	�
��%���C�%�	��
'	����     (
��"1E���  �#	"�
B#  ��%
%�%�	�)  �%
*+�
%�$.�
+!����$)�
��"��� D �$)�����$)  '��"+��1��%"1�#	"��	��2��	�
���	
���	
�	���C�%�	

�
	�
.�#��#1����%���#��#1��  �#	"�
B#�1��%�'�	�+ #��#1����%
%�%�	���	�
��#��#1��  E)�
�n�	%�� 	�����.��
�1�1�#��#1��"1"	��# 	  4  �'� �	
���	
�	�	
�
	�
.� #��#1��  �%������	�-�
*-�� 	�#	"�$  �
�  *�	!
�"	��
	�
"	��# 	�#	"�$  !
�"	��
	�
�1��'�	�+ �
%���
	�
.�#��#1���%
*+���	��)

1.2 '��"+��	
�
	�
���	�����   �	�
����%�	
��1��#��)�
%���	
�
	�

��	�
���	
���
����1��'�	�+ �
%���
	�
.�#��#1���%����6%���#	"�
B#.��
*.�#��#1��(!

� �����#
�����#%�1�!��)&�� �-����
����1���)�'�	(!.��
%���	
�
	�
.�#��#1��  ��	�
���	

���
����1�.�  Slip Lane  �B�!F����C�%'���	
���
����1��'�	�+ 6 ���	�����C� ���'�	�+ �
%���	

�
	�
 ��	�#��	��	��%���	�$)� �6 ���
	�
� ��	�1�%*+���	(!��)��!F��#	"�$���	�$)

1.3 ��	�#��1�6 ���
	�
�'�	�+ #��#1��.��� �%����	���%'�	)�#	"�#�	�6 ��
�
	�


��#�!
��������1�*+�.6�.��+�
��	�
���	
!
%"	�� 	�#	"�$  ��	�#�6 ���
	�
�1�
�'�	�+ #��#1���%���
#"*-�     Short Lane   ��%   Shared Slip Lane    �#	"�#�	�6 ���
	�
�'�	�+ 
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#��#1���n�1���	()��	��#	"�#�	�'��6 ���
	�
�����")�	
)�#���	�#�6 ���
	�
�����")�1��'�	�+ #�
�#1��

�"
��      w
L

= �#	"�#�	�6 ���
	�
�'�	�+ #��#1���n�1��  (�"�
)
w

i
= �#	"�#�	�6 ���
	�
�'�	�+ #��#1���� �%6 ��  (�"�
)

n
e

= ��	�#�6 ���
	�
�1��'�	�+ #��#1��  (6 ��)
E)�!������#�#	"�#�	�6 ���
	�
�'�	�+ #��#1���n�1���%�#�	��# 	�#	"�#�	�'��6 ��

�
	�
�n�1��� ���'�	�+ #��#1��.�����	����� /
1.4 ��#�!
�
�� /
�. ��	�
���	
���
����1�'��
*
��� �h+�E)��	
��%�	
��)
*  ��%�#	"�	)

6��� ���'�	�+ #��#1��(" "1���5���� ��#	"�$'��#��#1�� �����	����	������	��
�(" ()���	� 	
)���� 	#"	���	
�	

'. � 	'����#�!
  Basic Saturation Flow �%(" "1h�� ��	
�	� 	
%�%� 	�
'���	��	��%��	�
��6 ���
	�
�'�	�+ #��#1����% Slip Lanes �� �%*+�.6�.��	
��	�#��	� 	
�#	"�$'���	
�
	�
 Continuous (Uninterrupted) Movements

�. ��#�� 	�'��� 	��#�!
��
������ �6 � Practical Degree of Saturation = 0.85
��	�
��#��#1�� �� *�	�!F��	�����1�"1��22	�(3�
	�
�%�� 	��� 0.90 �#	"�#�	�'��6 ���
	�
.�
#��#1���� 	��� 4.00 ".  ��	�
��#��#1��  ��%��	�
���	�����
��/�� 	���  3.30 ".

�.4.2   '��"+��n�	%��	�
��#��#1��
��#�!
��	��2�1�.6�.�E!
��
"  aaSIDRA ��	�
����	�#��	� 	� 	� /  '��#�

�#1��  ()�*+���	��).��"1� 	���������%6 #��1��!�1����!��()�  )���	
	��1�  �.1

e

i

n

w∑
 wL =
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�	
	��1�  �.1 � 	'����#�!
���C�%�	��
'	����'��#��#1��
� 	
%�# 	� � 	�������

����h 	��+�����	���
	%#��#1�� (Dc) 4-250 �"�
 20 �"�

�#	"�#�	�6 ���
	�
.�#��#1�� (Wc) 5-20 �"�
 10 �"�

��	�#�6 ���
	�
.�#��#1�� (Nc) 1-6 2
���
	�	
���
����1��!F���$ "�'�	�+ #��#1�� -50 to +50 % 0

�1�"	  :   Akcelik,R.. et al. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd. Victoria.
Australia.  Table 4.1 :  p.51.

�.4.2.1 ����h 	��+�����	�
����� (Inscribed Diameter) ����h 	��+�����	���	%
��	� #��#1�� (Central Island Diameter) ��%�#	"�#�	�'��*��.�#��#1�� (Circulating Road
Width)

����h 	��+�����	�
������	()��	�h�
#"'������h 	��+�����	���	%��	� #�
�#1��  
#"����#	"�#�	�'��*��.�#��#1��  ����  2 '�	�

D
i
      = D

c
 + 2W

c

�"
�� D
i

= ����h 	��+�����	�
����� (�"�
)
D

c
= ����h 	��+�����	���	%��	�#��#1�� (�"�
)

W
c

= �#	"�#�	�'��*��.�#��#1�� (�"�
)
��#�!
��� 	�1��%*+�.6�.��"�	
��
���	� 	6 #��#�	� 	�
%�# 	��$).��
%���	


�
	�
   (Follow D up Headway) ��%6 #��#�	� 	�
%�# 	�
*���	�$)�1�
*�	�&	�����%��
��'�	(!
.��
%���	
�
	�
 (Critical Gap)

��	�
������h 	��+�����	���	%��	��%*+���	(!.6���	�#��	�#	"�
B#��
���'�	�+ #�
�#1����%
%�%�	�  ��%"1h�� ��	
!
%"	��#	"� 	6�	��	��
'	����  (Geometric Delay)
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&	�!
%����1�  �.4 �#	"�"	�'����#�!
'�����C�%�	��
'	����'��#��#1��
�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd. Victoria.
Australia.  Figure 4.1: p.52.

��	�#�6 ���
	�
.�#��#1��  (Number of Circulating Lanes)    �%��"���5����
�#	"�#�	�'��*��.�#��#1�� )���	
	��1� �.2
�	
	��1�  �.2 �#	"��"���5�
%�# 	��#	"�#�	�'��6 ���
	�
.�#��#1�������	�#�6 ���
	�
.�#��#1��

                 �#	"�#�	�6 ���
	�
.�#��#1��                ��	�#�6 ���
	�
.�#��#1��
                            wc  (�"�
)                                                     ne (6 ��)

                     4  ≤  wc <  10                                                       1

                    10 ≤  wc <  15                                                       2

                     15 ≤ wc ≤ 20                                                       3
�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd.. Victoria.
Australia. Table4.2:  p.54.
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��	�#�6 ���
	�
.�#��#1���1�h+�.6�
%�$�%����*+��!
1����1������ 	'����	�#�
6 ���
	�
!
%���5�h�.�#��#1��  (Effective Dirculating Lanes) �
�   *�	��	�#�6 ���
	�
.�     #�
�#1���1�h+�.6�
%�$�����# 	��	�#�6 ���
	�
!
%���5�h�.�#��#1��.��.6��	"�1�h+�.6�
%�$   �� *�	�� 	���
�

�"	��# 	� 	'����	�#�6 ���
	�
!
%���5�h�.�#��#1���%*+���
��(!.6�

�.4.2.2 �	
'�	��#	"�#�	�6 ���
	�
�'�	�+ #��#1�� (Approach Flaring) 
��"1�'�	�+ 
#��#1�� (Entry  Radius)  "$"�'�	�+ #��#1��  (Entry  Angle)

&	�!
%����1�  �.5 �#	"�"	�'����#�!
'�����C�%�	��
'	����'��#��#1����	�
��
�����	���
�	������	��
�'�� Transport Research Laboratory, U.K.
�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd. Victoria.
Australia. Figure 4.2 :  p.53.

�	�&	�!
%��� �.7 ��)�.����B�*-��#	"�"	�'����#�!
)���� 	# Troutbeck  
(1989)  
	��	�# 	  "$"�'�	�+ #��#1��  ��%
��"1�'�	�+ #��#1��  (" "1���5���� �� 	�#	"�$  ���#���#	"
�#�	��1��'�	�+ #��#1��

�.4.2.3 �	
���
����1��!F���$ "����C (Extra Bunching)
� 	'����#�!
�	
���
����1��!F���$ "����C .6�!
��������
	� #�'��!
�"	��
	�


�1�(" �!F���$ "  �"
����$ "�	
�
	�
�
��#�#��#1��� 	��	���$ "�
	�
�
��#���22	�(3�
	�
�1���+ 
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.���E)���1���	�
%�%� 	��	�����6%���#	"�
B#'��#��#1��  ��#�	��	
��	��)� 	��
�������!F�
)���	
	��1�  �.3
�	
	��1�  �.3 � 	��%��	��
������'���	
���
����1��!F���$ " ��	�
��*���1��'�	�+ #��#1��

�&-&�#�����
�%#$
��.���/��01/

��
0���-
23�	�.	1-�

�	�$�����#� �#�
���.���/��01/.45�
�%#$ (%)

Up to 200 m. ��	�� �"	� +20
200-500 m. ��	�� � +10
500-1000 m. !	���	� 0
1000-2000 m. ��	�� ����� -10
Above 2000 m. ��	�� �����"	� -20

�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd.. Victoria.
Australia. Table  4.4. :  p.55.

�.3   �	�$�%��&��	�4�!����9!������������������� �!��"

��#�!
��	��2�� ����()�  2 ��$ "�
�

(1) ��#�!
�1���1��#'�������
%���	
�
	�
�1��'�	�+ #��#1��

-  6 #��#�	� 	�
%�# 	�
*.��
%���	
�
	�
 (Follow D up Headway,β )
-  6 #��#�	� 	�#��}� (Critical Gap,∝)

(2) ��#�!
�1���1��#'�������
%���	
�
	�
.�#��#1��

-  6 #��#�	� 	�
%�# 	�
*.���$ "�	
�
	�
�)1�#��� (IntraDBunch Headway, ∆
c
)

-  ���
	� #��	
�
	�
�!F���$ "���(" �!F���$ " (Proportion of Free (Unbunched)
Vehicles, ϕ

c
)

-  ���
	�	
�
	�
.�#��#1�� (Circulating Flow Rate, q
c
)

-  ���
	�	
�
	�
����	�#��#1�� (Exiting Flow Rate, q
x
)

�.3.1   6 #��#�	� 	�
%�# 	�
*.��
%���	
�
	�
 (Follow D up Headway,β)
��%6 #��#�	� 	�#��}� (Critical Gap, ∝)
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��
������  NAASRA (1986)  ��%��	.��.6��!F�� 	���1�  �
�  ∝  = 4.0  #��	�1  ��%

β  =  2.0  #��	�1   �����	�����()�"1�	
��,�	��
��.6�E!
��
"��"��#���
�  aaSIDRA  ��
��.��
�	"	
*.6�()����#��#1���1�"16 ���
	�
�'�	�+ #��#1����	�6 ��  6 ���
	�
�1�"1�	
�
	�
�+��
1��# 	
~Dominant�  ��%6 ���
	�
�1�"1!
�"	��
	�

����"	�
1��# 	  ~Subdominant�  A-���%"1�	
��
��
.6�� 	��#�!
�1����� 	����

����h 	��+�����	�
������1�.6�.��+�
��	�
����	�#��	6 #��#�	� 	�
%�# 	�
*
.��
%�� �	
�
	�
�%*+���	��).��(" ����  80  �"�
  ��
��!�������	
��	�#�()�� 	�1����	����(!  � 	
�+��$) �
�  4.0  #��	�1  (.6����  Dominant  Lane) ��%6 #��#�	� 	�#��}���+��$) �
�  10.0  #��	�1  (.6�
()�����$�6 ���
	�
)  ��%����h 	��+�����	�
�����(" �����# 	  20  �"�
  ��
��!������� 	6 #�
�#�	� 	�
%�# 	�
*.��
%���	
�
	�
��%6 #��#�	� 	�#��}���1�"	�����(!
�	
	��1� �.4 � 	���	�$)��%� 	�+��$)'��6 #��#�	� 	�
%�# 	�
*.��
%���	
�
	�
��%6 #��#�	� 	�

#��}�� ��	�
��#��#1��

�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis.
Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd.. Victoria.
Australia. Table 5.1. :  p.58.

�.3.1.1 6 #�
%�%�#�	� 	�
%�# 	�
*.��
%���	
�
	�
��6 ���
	�
����
Troutbeck (1992) ��%��	# 	h+��������#
�%�)� 	6 #�
%�%�#�	� 	�
%�# 	�
*

.��
%���	
�
	�
��6 ���	������� 20 % *�	!
�"	��
	�
�1��'�	�+ #��#1��"1� 	�+���%!
�"	�
�
	�
.�#��#1��"1� 	���	 �	�*�	�����	
��1���1����	
!
%"	�� 	�#	"�$�1����	����(! � 	6 #�
%�%
�#�	
%�# 	�
*.��
%���	
�
	�
��6 ���
	�
���� �#
�%*+��)�� ��
��.���!F�(!�	"���
	
� #��	
���
����1�.�#��#1��

�	
!
������ 	6 #�
%�%�#�	
%�# 	�
*   .��
%���	
�
	�
��6 ���
	�
����
�!F�)���"�	


���������	 ����
���	

��
��
���������
�������������������� (
�����) 1.2 4.0

��
��
������
��$�� (
�����) 2.2 8.0
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  =  β′
d
                                                                  �"
��  q 

c
 >  q 

cm

β′
d
  =  β′

o
 � 3.94 x 10

- 4
 q 

c
                  (β

min
 ≤ β′d ≤ β

max
)

β′
o
  =  3.37 � 0.0208  Di + 0.889 x 10

- 4
 Di

2
 � 0.395 n

e
 + 0.388 n

c
 (20 ≤ Di  ≤  80)

:;-01/             ββββ Lm   ≥≥≥≥   ββββom
        ��&        q 

e
 / q 

c
 ≤≤≤≤  (q e / q c) max .$�/�

β
d

=     6 #��#�	� 	�
%�# 	�
*.��
%���	
�
	�
��6 ���
	�
�����1�()�!
��������#

β′
d
 =     6 #��#�	� 	�
%�# 	�
*.��
%���	
�
	�
��6 ���
	�
����

β
om

=     6 #��#�	� 	�
%�# 	�
*.��
%���	
�
	�
��6 ���
	�
�������	�$)�1�()�!
��������#

                     ��	�
��!
�"	��
	�
�1����
����1�.�#��#1���� 	����+���!���    β
om

  ≥  β
min

        ( β
om
  =  1.8  #��	�1   ,   3600 / β

om
 =  2000    ��� / 6��#E"�)

β
Lm

=     � 	6 #�
%�%�#�	� 	�
%�# 	�
*.��
%���	
�
	�
   �"
��!
�"	��
	�
.�#��#1��
                     �� 	���� 	�1�*+���	��)  ��
���	
!
�����   (q c = q cm)
q 

e
 / q 

c
=     ���
	� #�'��!
�"	��
	�
�'�	�+ #��#1��� �!
�"	��
	�
.�#��#1��

(q 
e
 / q 

c
)

 max
=     ���
	� #�'��!
�"	��
	�
�'�	�+ #��#1��� �!
�"	��
	�
.�#��#1���+��$)

                                  ( = 3.00)
q 

c
=     ���
	�	
�
	�
.�#��#1��  (���/6��#E"�)

q 
cm

=     ���
	�	
�
	�
.�#��#1���+��$) �"
��   βd   =   β′d   !���    q 
cm
   =   900   ���/6��#

E"�

        *�	� 	    β 
Lm

   <  β
om
      .��     =    β 

Lm
   =   β

om

        (q 
e
 / q 

c
) > (q 

e
 / q 

c
)

 max
.��     (q 

e
 / q 

c
)  = (q 

e
 / q 

c
)

 max

( )
( )








−−−′−′= omLm

cm

c

omd

ce

ce

dd
q

q

qq

qq
ββββββ

max
/

/

 ��!
  q c  ≤≤≤≤
q 

( )
( )








−−−′−′= omLm

cm

c

omd

ce

ce

dd
q

q

qq

qq
ββββββ

max
/

/
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�"
��    :
Di =     ����h 	��+�����	�
����� (�"�
)
n

e
=     ��	�#�6 ���
	�
�'�	�+ #��#1��

n
c

=     ��	�#�6 ���
	�
.�#��#1��
q

c
=     !
�"	��
	�
.�#��#1��   (���/6��#E"�)

β
min

=     � 	  Follow D up  Headway  ���	�$)

β
max

=     � 	  Follow D up  Headway  �+��$)

*�	� 	 β′d   <   β
min

      , .�� β′d   =   β
min

β′d   >  β
max

      , .�� β′d   =   β
max

 Di    <   20  �"�
     , .��  Di   =   20  �"�


         Di    >   80  �"�
     , .��  Di   =   20  �"�


&	�!
%����1�  �.6 � 	 Follow-up Headway �1����(" ()�!
�����.�6 ���
	�
����A-����	�#�
()��	�#��#1��'�	) 2 6 ���
	�
 (ne = nc = 2) ��%����h 	��+�����	�
����� (Di)     �� 	
��� 30, 50 ��% 80 �"�

�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis. Research
Report ARR 321. Revised and reprinted ARRB Transport Research Ltd. Victoria.
Australia. Figure5.3. :  p.62.
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&	�!
%����1�  �.7 � 	 Follow-up Headway �1�!
��������#.�6 ���
	�
����A-��()��	����
	
� #�'��!
�"	��
	�
�'�	�+ #��#1�����!
�"	��
	�
.�#��#1��
�1�"	  :   Akcelik,R.. et al.. 1998.  Roundabouts: Capacity and Performance Analysis.
Research eport ARR 321. Revised and reprinted ARRB Transport Research Ltd.. Victoria.
Australia. Figure 5.4. :  p.62.
�.3.1.2   6 ��# 	�#��}�� (Critical Gap)
6 ��# 	�#��}���	�
��6 ���
	�
���� ��%6 ���
	�

��  ( ∝ = ∝d �

� ∝s,  #��	�1)

�	"	
*��	�#�()��	�

∝ =  (3.6135 � 3.137 x 10
- 4

 q
c
 � 0.339 w

L
 - 0.2775 n

c
)  β  ;   q

c
  ≤  1200

=  (3.2371 � 0.339 w
L
 - 0.2775 n

c
) ββββ      ββββ  ;   qc  <  1200

E)��1�   3.0  ≥  ∝ / β  ≥   1.1    ��%   ∝min  ≤  ∝ ≤  ∝max

�"
��  :
w

L
=   �#	"�#�	�6 ���
	�
�n�1��  (�"�
)

n
c

=  ��	�#�6 ���
	�
.�#��#1��
q

c
= ���
	�	
�
	�
.�#��#1��  (��� / 6��#E"�)

β = � 	6 #�
%�%�#�	� 	�
%�# 	�
*.��
%���	
�
	�
 (∝d �

� ∝s ,  #��	�1)

∝min = 6 ��# 	�#��}����	�$)  (#��	�1)

∝max = 6 ��# 	�#��}��+��$)  (#��	�1)*�	  ∝  >   3β       .��    ∝  =  3β
∝  <   1.1β    .��    ∝  =  1.1β
∝  <   ∝min .��    ∝  =   ∝min

∝  >   ∝max .��   ∝  =   ∝max
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�.3.2 ��#�!
�1���1��#'�������
%���	
�
	�
.�#��#1��
��#�!
��	��2�1�.6����	
�	�$����C�%'���
%���	
�
	�
.�#��#1��  �
�  6 #�

�#�	� 	�.���$ "�	
�
	�
.�#��#1��  (Intra D bunch Headway, ∆c) ���
	� #�'���	
�
	�
�1�(" 

�!F���$ " (Proportion of Unbunched, ϕc) ���
	�	
�
	�
.�#��#1�� (q
c
) ��% ���
	�	
�
	�
���

�	�#��#1�� (q
x
)
�.3.2.1 6 #��#�	� 	��n�1��.���$ "�	
�
	�
.�#��#1�� (Average intraDbunch

Headway for the Circulating Stream)
��
����	��
%���	
�
	�
.�#��#1���� �����!F�  2 ��$ "�
� ��-��6 ���
	�
.�

#��#1����%��	�6 ���
	�
.�#��#1�� )������ � 	 Intra D bunch Headway �	"	
*��
��.6�()��	"
�&	�)���1�

∆c    =        2.0    #��	�1 ��	�
�� 1 6 ���
	�
.�#��#1��
   =        1.2    #��	�1 ��	�
�� 2 6 ���
	�
.�#��#1��

     =        1.0    #��	�1 ��	�
�� "	��# 	 2 6 ���
	�
.�#��#1��
� 	���1���
��������	�
���
�1�1��""$��.��!
�"	��
	�
.��� �%6 ���
	�
�� 	���  

A-���%������	�	
!
������ �(!    AUSTROADS  (1993)  ��%��	.��.6�  ∆c =  1.0  #��	�1  ��	�
��
Multi D lane  �� *�	�!F�  aaSIDRA  h+�.6��%����
%�$��	�#�6 ���
	�
� ���'�	�+ #��#1��  *�	�� 	���
�

�"	��# 	�1�E!
��
"!
%�"��(#��B�%.6��	"�1�!
%�"��(#�   �� *�	�����# 	�1�!
%�"��(#��B�%��
��
.6�� 	�	"�1�h+�.6�
%�$

�
�1�1��
%���
	�
"1�$)�
��"���*-��$)�����$)���� 	����  ��	�#�6 ���
	�
'���� 

�%'	�1��'�	�+ #��#1������ 	����  .�����	
�	  Flow D weighted Average -'�� ∆c

�"
��   :

∆ci =   Intra-bunch   Headway  �1��
%���
	�
  i .) /  �1��'�	�+ #��#1��
q

ci
=   !
�"	��
	�
  (��� / 6��#E"�)  �1��
%���
	�
 i .) /

q
c

=   !
�"	��
	�

#".�#��#1��  , q
c 
 =   ∑q

ci

E)����#(!� 	  ∆c  ��+ .�6 #�  1.0  #��	�1  *-�  2.0  #��	�1

� ���1��%��	�	
��	�#��	  Flow-weighted  Average  '�� ∆c �%������	�	
!
������ 	

∆ci .��� �%��$ "�	
�
	�
.��� �%6 ���
	�

(i) �
�1   2  6 ���
	�


c

cici
c

q

q ∆∑
=∆
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∆′
2

=   ∆
1   

-   (∆
1
  -  ∆

2
)  ρ

2

0.4

∆′
2

=  Intra-bunch  Headway  �1�!
�����E)����	
�	�	��
%���
	�
6 ���
	�
�1� 1
��% 2 )�#����

∆
1

=  Intra-bunch  Headway  ��	�
���
%���
	�
  1 6 ���
	�
  (=  2 #��	�1)

∆
2

=  Intra-bunch  Headway  ��	�
���
%���
	�
  2 6 ���
	�
  (=  1.2 #��	�1)

ρ
2

=  ���
	� #�'��!
�"	��
	�
�+��$)���)���1�  2  ��1��������)���1�  1 (=  q
2
 / q

1
 )

*�	  ϕ
2
   =  1.0   ; q

2  
=  q

1
   ��%   ∆′

2

  
=  ∆

2

(ii) �
�1   3  6 ���
	�
�

�"	��# 	

∆′
3

=   ∆′
2   

-   (∆′
2
  -  ∆

3
)  ρ

3

0.7

∆′
3

=  Intra-bunch Headway �1�!
������	��
%���
	�
���� 3 6 ���
	�
�

�"	��# 	

∆′
2

=  Intra-bunch Headway �1�!
�����E)����	
�	�	�!
�"	��
	�
�+��$) 2 6 ���
	�


∆
3

=  Intra-bunch Headway ��	�
���
%���
	�
 3 6 ���
	�
�

�"	��# 	
(= 1.0 #��	�1)

ρρρρ3
=  ���
	� #�'��!
�"	��
	�
�+��$)���)���1� 3 ��1������+��1��$) (= q

3
 / q

1
)

�.3.2.2    ���
	� #��!
1����1��'���	��	��%�1�(" �!F���$ ".��
%���	
�
	�
.�#��#1��
���
	� #��!
1����1��'���	��	��%�1�(" �!F���$ ".��
%���	
�
	�
.�       #�

�#1��  �	"	
*��	�#�()��	��"�	
  Exponential

�"
��  ;
ϕ

c
= ���
	� #��!
1����1�'���	��	��%�1�(" �!F���$ ".��
%���	
�
	�
.�#��#1��

∆
c

= Intra-bunch Headway

δϕ
c

= Extra Bunching

�.3.2.3 ��#�!
��	�
��!
������ 	�	
���
����1��!F���$ " (Extra Bunching)
��#�!
�1��%*+�.6���
��!
������ 	���
	� #�'���	��	��%�1�(" ()����
����1�.���$ "  

� 	  Extra Bunching ���)'-����
����	���$ "�	
���
����1��1�"	*-�
*����$)��	��1�
���#�'�	�+ #��#1��
�� ��	�
�� AUSTROADS (1993) �%���	
�	*-�������$)� ���'�	�+ #��#1�� A-���	"	
*��	�#�()�
�	��"�	


;  0.01  ≤  ϕ
c
 ≤  1.0

c

cq

c e δϕϕ −= ∆− 3
5.2
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�"
��

δϕ
c

= � 	 Extra Bunching !
%���5�h��n�1����	�
���
%���	
�
	�
.�#��#1��
Bi = � 	 Extra Bunching '���
%���	
�
	�
��	)���1� i �1��%�'�	�+ #��#1��
P

qi
= ���
	� #�'����#�1��
%���	
�
	�
 i

q
ci

= !
�"	��
	�
.�6 ���
	�
�1��'�	�+ #��#1��

q
c

= !
�"	��
	�

#".�#��#1��  ( q
c
  = Σq

ci
 )

��	�
�����
	� #�'���	��	��%�1�(" �!F���$ "�'�	�+ #��#1��   �	()��	�

ϕ
e

= ���
	� #�'���	��	��%�1�(" �!F���$ "�1��'�	�+ #��#1��A-����	�-�*-����5���'��

Extra Bunching (δϕ
e
 )

Bi = �!�
��AB��� Extra Bunching �1��'�	�+ #��#1��

�.3.2.4 ���
	�	
�
	�
.�#��#1��
���
	�	
�
	�
.�#��#1��  �!F���#�!
�1���	��2"	�.��	
!
%"	�� 	�#	"�$  �	


�	� 	���
	�	
�
	�
.�#��#1����	�#�()��	�h�
#"'���
%���	
�
	�
�1�h 	��'��	�����1�
���	
�	  �6 �  ���	
�	�'��	�)�	�.��  ���
	�	
�
	�
.�#��#1���	�)�	�.���� 	���h�
#"'��
!
�"	��
	�
)�	��%#�����(!)�	��%#����  )�	��%#�����(!)�	����
���%)�	����
�(!)�	�
�%#����  (
#"��� U-turn �	�)�	��%#����� ���
���%�%#����)
����!
%����
���1�"1h��
%��� ����
	�	
�
	�
.�#��#1���
�

(i) h��
%����
����	��	
�
	�
�1��'�	�+ #��#1�����"��#
(ii) h��
%����
����	��	
�
	�
����	�#��#1��.�)�	��1����	
�	

( ) cciic qqPq
Bi

/1
100






 −∑=δϕ

100

Bi
e =δϕ

;  0.01  ≤  ϕe ≤≤≤≤  1.0e

q

e
ae δϕϕ −= − 9.0
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�.3.2.4.1 h��
%����
����	��	
�
	�
���"��#
��	�
��6 ���
	�
�1��'�	�+ #��#1��A-��"1�&	��	
�
	�
���"��#  �
�!
�"	��
	�
"	�

�# 	� 	�#	"�$���� � 	�#	"�$�%*+���	(!.6����	
�	�	
�
	�
.�#��#1����	�
���$��'�'��#��#1��
�	
!
������ 	�	
�
	�
  ~Origin D destination�  �
�

      =     q
j       

x 
i   

 ≤  1.0
�"
��  ;
q

j
=   !
�"	��
	�
  (���/6��#E"�)  �1�"1�$)�
��"����$)�����$)�1�  j  .�6 ���
	�
�1�  I

q′
j

=   !
�"	��
	�
�1�!
�����  (���/6")
x 

i
=   
%)���	
�
	�
���"��#  '��6 ���
	�
�1�  i
��	�
��6 ���1�  I  �1����"��#  (x 

i
 > 1.0)  � 	!
�"	��
	�

#".�6 ���
	�
!
�����  (q′

i
)  �� 	

����#	"�$.�6 ���
	�
  (Q
ei
)

!
�"	��
	�

#"�	"�!�	�"	��	
�)���	���	�
���� �%�'�'��     #��#1���%
����*+���	�#���
��!
������ 	���#�-���	(!.6�.��	
��	�#��	� 	!
�"	��
	�
.�#��#1��

�.3.2.5 !
�"	��
	�
����	�#��#1�� (Exit Flow)
AUSTROADS (1993) 
%�$# 	!
�"	��
	�
�1�����	�#��#1���%(" *+�
#".�

!
�"	��
	�
.�#��#1�� �"
��h+�'��'1��'�	�+ #��#1�� (" "1���5���� �!
�"	��
	�
����	�#��#1�� �� �B
"1�	��
�1�1�"1�	
���	
�	 )�������-�
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