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ABSTRACT

To analyze the capacity and performance level of an unsignalized intersection, one must take
data from the field. The data were geometric (width of each foot of the intersection) and the
type and number of vehicles crossing the intersection. It was then calculated the capacity and
performance level of the intersection, which included the degree of saturation and the delay of
the intersection, using the Indonesian Road Capacity Manual method (MKJI 1997). At the
intersection of JI. Sumber Anyar — JI. Raya Larangan Tokol, Tlanakan District, Pamekasan
Regency, a maximum C (capacity) value of 2189.03 smp/hour does not exceed the basic
capacity (Co = 2700 smp/hour). Then it is included in the low capacity classification
occurring Monday, January 10, 2022 at 15.00 — 18.00 WIB, while the highest DS (Degree of
Saturation) value is 0.32 and the highest D (intersection delay) value is 8.63 sec/smp, which
occurs on Monday, January 10, 2022 at 06.00 — 10.00 WIB. From the calculation results, it
can be seen that at the intersection of JI. Sumber Anyar — JI. Raya Larangan Tokol, Tlanakan
District, Pamekasan Regency, is still feasible and can accommodate traffic flow as a
consideration in controlling and managing future traffic.
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1. Introduction

The use of private vehicles, both motorized and non-motorized vehicles, is the most important
part as a means of mobility and as a measure of a person's level of success. In general, the types of
motorized and non-motorized vehicles that cross national roads often encounter various obstacles at
intersections.

Along with the increasing human need for motorized vehicles, the number of trips made by
humans using motorized vehicles will increase day by day. In rush hour conditions, it can be seen
that in the morning, which is the time to go to work and in the afternoon, which is when you come
home from work, it is necessary to do research to reduce congestion [5].

The existence of a transportation network is to support community activities in the service of
changing vehicle movements to support economic growth. Along with the increasing number of
population growth to settle in an area and the increasing number of actors/users of transportation
equipment on several roads, so that the roads to be passed experience delays in the movement of
transportation equipment experiencing congestion at several intersection points [13].

The intersection is a part of the road that is the center of the meeting of various traffic flow
movements. At the type of unsignalized intersection, traffic flow conflict points are often found
which result in traffic congestion, especially during rush hours [10]. Intersections are an integral
part of the road network. In urban areas there are usually many intersections, where drivers must
decide to go straight or turn and change roads to reach one destination. An intersection can be
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defined as a general area where two or more roads join or intersect, including roads and roadside
facilities for traffic movement in them [15].

The performance of an intersection is the main factor in determining the most appropriate
treatment to optimize the function of the intersection [1]. Junctions must be shared by everyone
who wants to use them, so they must be designed carefully, taking into account efficiency, safety
and operating costs. Traffic movements that occur and their sequences can be handled in various
ways, depending on the type of intersection required [16].

MKII states that the number of accidents at unsignalized intersections is estimated at 0.60
accidents/million vehicles, due to the driver's lack of attention to the YIELD signs and STOP signs,
resulting in the behavior of drivers crossing the intersection having the behavior of not waiting for
gaps and forcing them to place vehicles on the road to be entered, this results in traffic flow
conflicts that result in traffic jams and even the potential for accidents.

The unsignalized intersection in this study is the JI. Sumber Anyar — JI Raya Larangan Tokol.
This intersection is an intersection that triggers an accident because it is a vehicle passing to the
center of Pamekasan, campuses and schools, tourism places. Based on this incident, it is necessary
to conduct an Unsignalized Phase Performance Study at the JI. Sumber Anyar — J1. Raya Larangan
Tokol, Tlanakan District, Pamekasan Regency.

2. Material and Methods

A level crossing is a difficult and complex part of a highway system. This is where most
vehicle and pedestrian encounters occur, which invariably causes delays, accidents and traffic jams.
Level crossings (meaning that they are located in the same plane, and not interchanges) can be
controlled by traffic lights, such intersections are known as traffic lighted intersections. However,
intersections without traffic lights make up the largest proportion of level crossings in the road
system. Stop signs and speed control signs are used to give right of way, but drivers must use
judgment in choosing gaps in the main roadway to make cutting and turning movements at two-
way intersections and control speed control signs.

Roads are land transportation facilities that have an important role in facilitating economic
relations activities and social relations activities, and play a major role in the progress and
development of an area [2]. Roads are a traffic infrastructure that is very important for community
mobility. One part of the road infrastructure is the intersection, which is the meeting node of each
road segment so that the performance of an intersection will affect the performance of the road
section as a whole. Optimizing the function of the intersection needs to be done if you want to
improve the performance of the intersection and the road network as a whole [8].

Transportation is an inseparable part of the existence of an area, both urban and rural areas [9].
The reduction in the effective width of the road and conflicts that occur at intersections that result
in congestion at the intersection arm require an analysis of the performance of the intersection
based on measures [11]. An unsignalized intersection is a combination of two or more roads that
are not equipped with a traffic signaling device, namely a traffic light [3].

Many problems at intersections occur because of movements that conflict with each other,
especially vehicles turning right (left vehicles are usually given free movement). The solution is to
increase the capacity of the intersection, with certain parameters or reduce the traffic volume. The
value of traffic volume (Q) reflects the composition of traffic, by expressing the flow in Passenger
Car Units (SMP). All traffic volume values (per direction and total) are converted into Passenger
Car Units (SMP) using the Passenger Car Equivalent (EMP) which is derived empirically [6].

From the above theory, in the study of the performance of the unsignaled phase at the
intersection of JI. Sumber Anyar — JI. Raya Larangan Tokol is more focused on the theory of
Juniardi, 2016. All the problems that occur at this intersection are due to the vehicle factor that will
make a right turn movement. At the intersection of JI. Sumber Anyar — J1. Raya Larangan Tokol,
usually vehicles from the east that will make a right turn to the north, there are often conflicting
meeting movements that are chaotic. This is due to road users or drivers who are not careful if they
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are going to make a right turn without paying attention to the condition of vehicles coming from
the west.

2.1. Determining the Research Location

Determine the location of the research site that can generate a fairly large volume of traffic
flow in Pamekasan Regency and its surroundings, in this case at the intersection of JI. Sumber
Anyar — J1. Raya Larangan Tokol, with a population of 75,399 people who are still alive Report of
Population in TLanakan District for January 2022.

2.2. Data Collection Techniques
a. Primary Data Collection
Primary data includes all motorized and non-motorized vehicles crossing the JI. Sumber
Anyar — J1. Raya Larangan Tokol, Tlanakan District, Pamekasan Regency.

b. Secondary Data Collection
Which includes secondary data is the location plan. The map of the location studied is the
intersection of JI. Sumber Anyar — JI. Raya Larangan Tokol, Tlanakan District, Pamekasan
Regency.

The data needed to analyze the capacity and delay at the intersection of JI. Sumber Anyar — J1.
Raya Larangan Tokol, Tlanakan District, Pamekasan Regency, namely:

1. Traffic volume data for each arm of the intersection during rush hour.

2. Road geometric data (width and number of lanes).

3. Data on environmental conditions and land use in the intersection area.

2.3. Data Processing Method

STUDY OF LITERATURE
+  Tool & Materials Collection
+ Data Information
« Literature review

|
PRIMARY DATA & SECONDARY DATA
¢ Motorized and non-motorized vehicles
(LV.HV, MC and UM)
o Site Survey
¢ Road condition data
e Trafficdata

DATA ANALYSIS
*  Site survey
# Trafficdata

Conclusions and suggestions

Figure 1. Research Flowchart
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3. Result and Discussion
3.1. Unsignalized Intersection Capacity

Intersection capacity is the maximum traffic flow that can pass through an intersection at the
initial traffic conditions and road conditions and traffic signs. The maximum traffic flow is
calculated for a time period of 15 minutes, and is expressed in vehicles per hour [17].

The total capacity for all intersection arms is the product of the basic capacity (Co), namely
the capacity under certain conditions (ideal) and adjustment factors (F), taking into account the
effect of field conditions on capacity.

C=Cox FW x FCS x FRSU x FLT x FRT x FMI (nH

The capacity calculation will be carried out in several steps. The order that has been set must
be followed systematically, this is in order to facilitate calculations by analyzing data. Step by step
will be explained as follows [17]:

1. Approach width and intersection type

To explain the beginning of this capacity calculation, it will be divided into three steps,

namely:

a. The average width of the WC and WAB minor and major approaches and the average
width of the W1 approach.

The approach width is measured at a distance of 10 m from the imaginary line

connecting the pavement edges of the intersecting road, which is considered to represent
the effective approach width for each approach. For frequent approaches to parking at a
distance of less than 20 m from the imaginary line connecting the pavement edges of
intersecting roads, the approach width should be reduced by 2 m [17].

Figure 2. Approx Average Width
W1 = (WA + WB + WC) / number of intersection arms 2)
b. Junction type

The type of intersection determines the number of intersection arms and the number
of lanes on the main road and minor road at the intersection with a three-digit code. The
number of arms is the number of arms with incoming or outgoing traffic or both [17].

Table 1. Junction Type Code

IT Code Number of Arms Number of Number of
Intersection Alinor Lanes Minor Lanes
322 3 2 2
324 3 2 4
342 3 4 2
422 4 2z 2
424 4 2 4
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2. Base capacity (Co)
The basic capacity values have been determined according to the junction type previously
discussed. For details, it will be shown in the following table [17]:

Table 2. Intersection Capacity by Junction Type

IT Junction Type Basic Capacity (SMP/hour)
322 2700
342 2900
324 atau 344 3200
422 2900
424 atau 444 3400

3. Approach width adjustment factor (Fw)

The input variable is the average width of all W1 approaches and the type of IT
intersection. The limit values given in the figure are the empirical and manual baseline
ranges [17].

Traffic engineering considerations are needed to determine the median factor. The
median is called if standard light vehicles can take cover in an area without disturbing the
flow of departing on the main road. This may occur if the median width is 3 m or more, in
some circumstances eg the main road approach is wide [17].

Table 3. Main Street Median Adjustment Factor
Median Adjustment

Description Type M Factor (Fm)
There is no main road median There 15 no 1.00
There is a2 main road media. width <3 m | Narrow 1.05
There is a median of the mainroad 3m Wide 1.20

4. City size adjustment factor (Fcs)
What is meant as an input variable in this step is the size of the city. The size of the city
can be determined by the number of inhabitants, for more details will be shown in the table

below [17].
Table 4. City Size Adjustment Factor
G 3 = City Size Adjustment

CS City Size Population (Million) Factor (Ecs)
Very small <0.1 0.82
Small 0.1-0.5 0.88
Currently 0.5-1.0 0.94
s 1,0-3,0 1,00
¥enylage >3.0 1,05

5. Adjustment factor for road environment type, side barriers and non-motorised vehicles
(FRSU)
The input variables are the type of road environment, the class of side barriers and the
ratio of non-motorized vehicles [17].

Table 5. Environmental Type Adjustment Factors, Side Barriers and Non-Motorized Vehicles

RE . Road PUM's Non-Motorized Vehicle Ratio

Environment Side Barrier Class D,DD D,DS D,].D 0,15 D,lﬂ Drzs
Type Class

High 093 | 0.88 | 0.84 | 0.79 | 0.74 | 0.70
Commercial Medium 0.94 | 0.89 [ 0,85 | 0.80 | 0.75 [ 0.70
Low 0951050 | 0.86 | 0.81 | 0.76 | 0.71
High 096 | 091 086|082 |077]0.72
Settlement Medium 0,97 | 0,92 | 087 | 0,82 | 0,77 | 0,73
Low 0,98 | 093 (088 | 0,83 | 0,78 ] 0,74
Access HighMedium Low 1,00 | 095 | 090 | 0,85 | 0,80 | 0,75
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Ds = L2 3)
DS <0,6
DTI =2 +8,2087 x DS (I — DS) x 2 (4)
DS > 0,6
DTI = 1,0504 / (0,2742 — 0,2042 x DS) x 2 5)
DS <0,6
DTMA = 1,8 +5,8234 x DS (1 -DS) x 1.8 ©6)
DS > 0,6

DTMA = 1,05034 /(0,346 — 0,246 x DS) — (1 -DS) x 1,8 (7)

3.2. Intersection Setting Purpose
The main purpose of traffic regulation in general is to maintain the safety of traffic flow by
giving clear and directed instructions, not causing doubt. Traffic regulation at intersections can be
achieved by using traffic lights, markings, and signs that regulate, direct, and warn traffic [17].
From the selection of intersection settings can be found the objectives to be achieved as
follows:
1. Reduce or avoid the possibility of accidents originating from various conflict point
conditions.
2. Maintaining the capacity of the intersection so that in its operation the utilization of the
intersection can be achieved in accordance with the plan.
3. In the operation of the intersection arrangement must provide clear and definite instructions,
simple, directing traffic in an appropriate and safe place.

3.3. Intersection Arrangement Without Traffic Lights

The design of the intersection without traffic is the first choice for low road classes and if the
intersection does not serve high traffic, the experience of accidents is very low or the road speed is
low. In detail, the arrangement of level intersections can be distinguished by priority rules, signs
and markings, and roundabouts.

3.4. Geometric Characteristics
In this case the geometric characteristics include things that are closely related to the
geometric intersection. These include the type of intersection, the determination of the main and
minor roads, the determination of the alphabet A, B, C, the median type, the width of the approach,
the average width of all approaches, as well as the number of lanes and the direction of the road.
An explanation of the things above will be presented below [17]:
1. Junction Type
Is a code for the number of arms of the intersection and the number of lanes on the minor
road or the main road of the intersection. Usually the junction has 3 arms or 4 arms [17].
2. Main Street and Minor Street
The main road is the most important road at a crossroads, for example in terms of road
classification. The main road is usually more traversed or in other words the density of
vehicles passing through this road is greater than other roads at this intersection. Meanwhile,
minor roads are roads with less volume of vehicles passing through them. At an intersection,
a continuous road is always determined as the main road [17].
3. Arm Assignment
This determination is useful in terms of specifying arm markings at intersections with the
main road approach rules called A and B, minor roads called C [17].
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4. Main Street Median Type
The classification of the median type of the main road depends on the possibility of using the
median to cross the main road [17].

5. Approach width X (Wx)
The width of the paved approach, measured in the narrow section, used by moving traffic. X
is the name of the approach. If this approach is used for parking, the width will be reduced
by 2m [17].

6. Average Width of All Approaches (Wi)
The average effective width for all approaches at the crossroads [17].

7. Number of Lanes and Directions
The number of lanes is the number of divisions of segments in a road and usually have the
same direction. The number of lanes is determined from the average width of the
minor/major approach [17].

3.5. Environmental Characteristics

Matters related to environmental characteristics in the form of land use, namely land
development at the intersection. Other things are the size of the city, limited road access,
settlements and side barriers. Side barriers are impacts on traffic behavior due to roadside activities
such as pedestrians, stopping other vehicles, vehicles entering and leaving the side of the road and
slow vehicles [17].

3.6. Capacity and Performance Level Recapitulation

Table 6. Result of Capacity Recapitulation and Performance Level of Intersection at JI. Sumber
Anyar — J1. Raya Larangan Tokol

DAY/ Time D
: C DT , DG
DATE ln(::% :)11 mou) | DS | 7 | DTMA| DTMI | O (se c;m
0600-1000 | 201571 |032|327| 244 | 3459 536 2.63
honday 1000-1500 | 211687 |027|276| 206 19.2 546 822
January 10,
2022 1500-18.00 | 218903 |026|265| 198 | 17.02 548 8.13
18.00-21.00 | 215588 |023|235| 175 | 1436 5.54 789
06.00-1000 | 198179 |031|3.16| 236 | 1533 499 8.13
Tossday 10.00-15.00 | 210807 |028|2.86| 164 | 2480 542 828
January 11,
2022 15.00-18.00 | 21881 |o022|225| 168 | 1655 5.56 721
18.00-21.00 | 211582 |024|245| 183 12.96 552 797
06.00-10.00 | 193140 |031|3.16| 236 | 1663 333 649
Wednesday / | 4004500 | 216212 | 029 | 286| 221 12.94 542 238
12 January
2022 1500-18.00 | 209637 |024|245| 183 13,54 552 797
12.00.21.00 | 200637 |023|235| 175 | 1359 5.56 791

4. Conclusions

At the intersection of JI. Sumber Anyar — J1. Raya Larangan Tokol with a maximum value of
C (capacity) of 2189.03 smp/hour does not exceed the basic capacity (Co = 2700 smp/hour) so it is
included in the low capacity classification occurring on Monday, January 10, 2022 at 15.00 — 18.00
WIB, while the value The highest DS (Degree of Saturation) is 0.32 and the highest D (Intersection
Delay) is 8.63 sec/smp which occurs on Monday, January 10, 2022 at 06.00 — 10.00 WIB. From the
calculation results it can be seen that at the intersection of JI. Sumber Anyar — J1. Raya Larangan
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Tokol, Tlanakan District, Pamekasan Regency, is still feasible and able to accommodate traffic
flow as a consideration in controlling and managing future traffic. At the intersection of JI. Sumber
Anyar — J1. Raya Larangan Tokol, the volume of vehicles and traffic flow is stable.
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