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ABSTRACT 

Traffic flow at low volume is mainly regulated by implementation of unsignalized intersections system. The 
common approach called as gap-acceptance method is used to assess the performance of the intersection in most developed 
countries.  However, among the drawbacks of the gap-acceptance method are the non-compliance to the right of way, 
design of intersections and the heterogeneous traffic condition as in developing countries. The conflict method is 
developed to overcome these shortcomings. The occupation time of vehicle is used to calculate the capacity of vehicular 
movements for each conflict group. The control delay and level of service of the vehicular streams are evaluated according 
to the procedures in HCM 2000. Result comparison is made between different designs of intersections. It can be concluded 
that conflict method are found to be comparable with the HCM 2000 using field data. 
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INTRODUCTION 

Traffic conflicts between vehicular movements 
are existed when two or more roads crossed each other.  
Such conflicts may cause delay and congestion with the 
possibility of road accidents and fatalities.  Thus, each 
intersection requires traffic control.  It is mainly regulated 
with stop signs, traffic lights, and roundabout.  The 
common type of intersection is the unsignalized 
intersection, which is used to regulate low volume of 
traffic flow between the major and minor streets.  The 
two-way stop-controlled (TWSC) and all-way stop-
controlled (AWSC) are among the types of operation for 
unsignalized intersections. It is stated [8] that unsignalized 
intersection operates without positive indication or control 
to the driver.  It depends on the driver’s decision to take 
the right opportunity to enter the major street.  This 
behaviour is defined as gap acceptance while the driver in 
the minor street will wait for an adequate gap before 
entering the major street.  On the other hand, small gaps 
are typically rejected. 

The current approach of conflict method is 
developed to overcome the problems in the gap-
acceptance method.  This method is also known as the 
additive conflict flow (ACF) method.  Wu (2000) stated 
that it is easier to consider the distribution of traffic flow 
rates, the number of lanes and pedestrian on different 
approaches, and flared approaches.  The key parameter for 
the conflict method is the occupation time, tB,q.  It is the 
time spent by a vehicle for occupying the conflict area.  
[1] used the term tB,q,m and tB,q,i alternatively to describe the 
occupancy time of vehicles at the conflict area.  Another 
parameter to be considered in the conflict method is the 
blocking time of conflict area due to approaching vehicle, 
tB,a. Thus, the objectives of the following study are to 
determine the occupation time tB,q of vehicle, and to 
evaluate the performance of the unsignalized intersection 
based on the occupation time values. 

 
METHODOLOGY 
 Two T-intersections in Malaysia has been 
selected for this study. One intersection was in area of 
Perak intersection is labelled as Intersection A, while Jalan 
Sekolah intersection shall be Intersection B.  Both 
intersections have a typical layout geometric design with 
the combination of shared lane and flared approach.  
Surveillance equipment is used during field observation.  
In general, the capacity of a minor stream is expressed by 
Equation (1).   On the other hand, the proportion of time 
spent by discharging vehicle in the conflict area is 
calculated using Equation (2).  The conflict area can be 
blocked by the approaching vehicles of higher priority.  
The proportion of time the approaching vehicle is blocking 
the conflict area is defined by Equation (3).  
 

      (1) 

 
 

       (2) 
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The probability p0 can also be computed as the 
product of the probability whereby the conflict area is not 
occupied by standing or discharging major vehicles, and 
the probability that the approaching major vehicles are not 
occupying the conflict area.  It is computed using Equation 
(4).   
 

The capacity of each movement is computed with 
Equation (5) until Equation (10). 
 

      (4) 
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Figure-1. Conflict groups at a T-intersection. 
 

 After the actual capacity is determined, the 
effective occupation time is calculated using Equation 
(11).  A comparison of capacity results can be seen 
between the capacity values measured using the conflict 
method and the HCM. In HCM 2000, the performance of 
unsignalized intersection is indicated by the control delay, 
which is also applicable for the conflict method [2]. 

 

     (11) 
 

 
 
RESULTS AND DISCUSSION 
 
Control delay and level of service (LOS) intersection A 
 In this study, every movement of Intersection A 
is analyzed separately.  Table-1 shows the control delay 
and level of service of all vehicular movements at 
Intersection A.  Based on the results obtained, the 
performance of each movement is satisfactory with LOS 
A.  However, the south right turn stream has achieved 
LOS B.  It is due to the amount of major movements that 
are blocking its pathway.  This factor has caused the 
increase in control delay.  There is no significant variation 
of control delay between other movements.  The 
difference of control delay between the turning movement 
and the major streams could be apparent if the intersection 
is channelized. 
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Table-1.  Level of service of vehicular movements at 
intersection A. 

 

 
 

Intersection B 
 Based on Table-2, the channelized Intersection B 
has mixed results.  Obviously, the turning movements 
have higher control delay than the major streams.  The 
south left turn stream and the west right-turning movement 
have higher control delay than their counterpart in 
Intersection A.  On the other hand, the south right turn 
movement has lower control delay than similar stream of 
Intersection A.  The channelization of vehicular 
movements has reduced the control delay of all major 
through streams.   
 

Table-2.  Level of service of vehicular movements at 
Intersection B. 

 

 
 

CONCLUSIONS 
Different methods have been developed to 

analyze the unsignalized intersection.  The gap-acceptance 
method is the dominant approach currently used.  It is 
implemented by many countries in their capacity manuals.  
The gap-acceptance method has a simple concept which 
depends on the driver’s decision to accept or reject a gap 
before committing the vehicular manoeuvre.   

However, there are drawbacks to this approach, 
such as non-compliance to the priority rules.  Some efforts 
have been made to improve the reliability of the 
unsignalized intersection analysis.  Conflict method is 
proposed to assist the current methods available.  It is 
based on the interaction between vehicular movements 
that created conflict areas in the intersection.  Therefore, 
the following conclusions can be made: 
 The occupation time is inversely proportional with the 

capacity of the vehicular movement.  Small 
occupation time indicates that more vehicles are able 
to cross the conflict area in a given time period, and 

vice-versa.  It can also provide the estimation of the 
vehicular speed when crossing the intersection.   

 Long duration of occupation time is achieved due to 
slow-moving vehicles, large intersection area, and 
multiple blocking major streams.  It increases the 
delay of the vehicular movement, thus degrades its 
LOS. 

 
Based on the results obtained from the analysis of 

the intersections, their performance can be concluded as 
follows: 

 
 The intersections are under saturated, which conform 

to the field observation. 
 The exclusive lane for turning movement is capable to 

reduce the delay of vehicular stream.  However, it still 
depends on the vehicular speed, and the traffic 
volume.  On the other hand, the shared lane does not 
always impede the movement of turning streams, 
provided that the traffic volume is low. 

 Results are compared with the HCM 2000 by using 
field data has shown promising outcome.  The conflict 
method is verified as capable to assist the gap-
acceptance approach.  With data calibration, better 
results can be expected. 
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