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ARTICLE INFO ABSTRACT

Keywords: Traffic congestion is a global problem, including Indonesia, the
Road Performance, 4th most populous country. Jalan Yos Sudarso is an arterial
Congestion, road with high vehicle intensity. This road is close to the
Level of Service industrial area and often experiences congestion during peak

hours. This study aims to determine the performance of Jalan
Yos Sudarso. This research was conducted directly by
surveying the field on May 17, 2023, from 07.00 - 08.00 AM to
collect data. Data collection was carried out on Jalan Yos
Sudarso. The results obtained from traffic analysis are total
volume = 3599.4 pcu/hour, capacity = 6468. Degree of
saturation = 0.56 and Level of Service = C. From these results,
Jalan Yos Sudarso is still comfortable passing.

1. Introduction

In modern times, transportation is bound in human life because transportation plays an essential role
in daily activities. In carrying out mobilization activities, the means of transportation and the highway
facilities are two critical elements. The process of mobilization activities or moving from one location to
another often causes problems of traffic congestion. Traffic congestion is a global problem facing almost
all countries, especially countries with high population growth [1]. Traffic congestion generally occurs
due to the large number of vehicles on the road. However, it cannot be dealt with with the construction
of good infrastructure, so the road capacity can only accommodate a few existing vehicles. For example,
one of the countries in the world with a high traffic density to cause congestion is the United States.
According to The Economic Times News data, traffic congestion in the United States has increased by
7% by 2022.

The development of the level of transportation users in Indonesia always increases every year. Based
on the data obtained, Indonesia currently has a population of 275.77 million and is ranked fourth with
the largest population. With the significant population growth in Indonesia and the increase in users of
two- or four-wheeled vehicles, traffic congestion is common in Indonesia. A fixed capacity or road
section, but with increasing vehicle users, will undoubtedly cause traffic conflicts [2]. The development
of the use of private vehicles and the lack of public interest in public transportation are the causes of
traffic congestion [3]

As an industrial city, Batam has a high population and economic development, which causes an increase
in the number of vehicle owners, so an adequate road network is also needed to meet the needs of the
movement. Road Widening is one way the Batam City government chooses to improve traffic
effectiveness. The high intensity of the number of vehicle users in Batam City occurs during peak hours,
namely when leaving and returning from work (peak hour). As a result, congestion occurs at several
points due to the significant imbalance of road capacity with the number of vehicles. Road widening
activities are also an obstacle to traffic flow; the obstruction of traffic flow causes the accumulation of
vehicles to be unavoidable, and eventually, congestion occurs.
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One of the roads in Batam City that is often congested is Jalan Yos Sudarso. Congestion on Jalan Yos
Sudarso occurs during peak hours when this road is used as access to travel to schools, workplaces, and
close to residential areas. The entry and exit of project vehicles also cause congestion because Jalan Yos
Sudarso is one of the accesses close to the industrial area. In addition to the high intensity of road users,
irregular driver behavior factors cause less effective use of road sections. This research aims to measure
and determine road performance on Jalan Yos Sudarso during peak hours. The road performance
parameters analyzed are speed, density, and volume. The results of this study can be used to determine
whether Jalan Yos Sudarso is still comfortable to pass or not, based on the level of road service.

2. Literature Review
2.1 Roads

Roads are an essential part of the transportation system, where motorists use roads to reach their
destinations quickly. Good roads also play an essential role in supporting the economy, facilitating the
movement of goods and services, and supporting trade and industrial activities. As traffic infrastructure,
roads must meet a good level of qualification to provide safety and comfort for road users. That way, a
good transportation system will be formed. A sound transportation system in a country or region can
achieve maximum utilization of natural resources and maximum community productivity [4].

Roads as infrastructure are an essential element that needs to be considered amid the development of
motorized vehicles. According to their functions, roads are categorized into arterial, collector, local, and
neighborhood roads. Roads in Batam are categorized as urban roads. Urban roads include roads that
have permanent development or construction almost all over the road or only on one side of the road,
either only in the form of land development or not, roads located near the city center with a population
of more than 100,000 people [5].

A road section is said to be congested if the traffic flow through the road section exceeds the designed
road capacity. Roads are the primary medium used to move places on land. Therefore, good road
conditions are the main requirement for motorists in using roads as a means of transportation. Traffic
accidents can also cause traffic congestion. Congestion due to traffic accidents occurs due to the
accumulation of vehicles on the road, which can result in a lack of road capacity to be passed [6].

Road planning should pay careful attention to rainwater runoff. The pavement layer is easily damaged
by standing water due to the nature of the material forming the asphalt mixture itself. This condition is
caused by the fact that asphalt has properties that are not too strong against water immersion (Rifai et
al,, 2023). The type of transportation significantly affects traffic volume and traffic mix. The heavier the
vehicle (mass), the more likely it will take up more space on the road. If the traffic volume exceeds the
road capacity, this can cause congestion [7] [8].

2.2 Road Performance

Road infrastructure development is vital because roads are accessible in transfer activities to be more
efficient in supporting economic development. Good road infrastructure development can open
accessibility for the community to access natural resources and the potential of the existing region to
encourage better economic growth. Roads are an essential element that can be accessed to move places.
For this reason, adequate road flow is the main thing for motorists to use the road as a transportation
medium. If a vehicle crosses a point on a road section in a particular unit of time, this can be interpreted
as traffic volume. Traffic volume is closely related to congestion because if the traffic volume exceeds
the road capacity, this condition can be referred to as congestion [9].
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Congestion usually occurs when vehicles are moving very slowly or not moving at all. The increase in
population and vehicle owners is the cause of congestion on the road network. The choice of using
private vehicles compared to public transportation contributes to congestion. Congestion causes
problems in the form of travel time to the destination distance to be longer. The obstruction of traffic
flow can be said that the performance of the road is poor. Conversely, good road performance can be
seen from the volume of traffic that runs smoothly. The decline in road performance occurs due to traffic
growth, which is not followed by additional road capacity. The result can cause traffic conflicts due to a
lack of access to movement needs.

Road performance is the condition of the road to provide access to serve the needs of traffic flow, so the
level of road service can measure that road performance. In looking at road performance, one of the
parameters is road capacity. Road capacity can be interpreted as the maximum number of vehicles on a
road section calculated based on a unit of time. Road performance affects the average speed of vehicles;
the average speed of a vehicle can be measured as a comparison between the distance traveled and the
time it takes to travel that distance. To optimize road performance, efforts can be made to improve road
infrastructure, effective traffic regulation, and advanced transportation technology, which can improve
road performance and reduce traffic congestion.

Traffic signs influence on-road performance, often found on the roads. Traffic signs provide information
related to road conditions so that they can help road users. However, sometimes the behavior of
motorists could be more orderly towards traffic signs [10]. As a result, traffic conflicts can occur, such
as accidents, so traffic flow is hampered, and congestion occurs. This shows the importance of obeying
traffic signs to create an efficient and sustainable transportation system to serve the needs of increasing
traffic flow.

2.3 Traffic Management

Effective road performance can be created by building an orderly traffic environment, especially in
places with high intensity of vehicle users, such as urban areas. For this reason, traffic management is
needed to create orderly and regular traffic. Orderly traffic is related to driver behavior or driving.
Disorderly driving can lead to accidents. Therefore, traffic management is needed to improve efficiency
and safe traffic. Traffic flow is the interaction between motorists and vehicles with the road and its
environment; the traffic flow parameter in vehicle volume represents the total number of vehicles on
the road at any one time. When the volume exceeds the road capacity, it is called congestion. Traffic
management is conducted to determine and find solutions to traffic congestion problems. With traffic
management, it is expected to find alternative routes to help traffic efficiently avoid traffic hazards.
Efficiency in driving is one of the critical points in traffic management.

Traffic congestion is one of the main problems that occur in traffic. For this reason, several solutions can
be carried out, including widening the road, increasing the number of traffic lanes, implementing traffic
engineering, namely a one-way system, separating traffic flows with road medians, improving
infrastructure such as flyovers, using intelligent transportation systems that can help reduce congestion
and applying sanctions for traffic violators. Road user safety in traffic is a significant aspect of traffic
management. Good facilities increase the level of safety in traffic. Traffic signs are also involved in the
level of road user safety. Traffic management is carried out to reduce traffic density and avoid traffic
conflicts to facilitate vehicle movement.

Fast and efficient mobility has become a basic need of modern society. Therefore, people can now use
various means of transportation for their mobility. Efficiency in driving is undoubtedly related to traffic
management. Several big cities in Indonesia have implemented solutions for traffic efficiency related to
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traffic management, such as the 3 in 1 and odd-even systems. The 3 in 1 system is a condition where
three people are in one car. This is undoubtedly aimed at reducing the number of car usage to reduce
congestion. At the same time, the odd-even system is a traffic regulation based on the car's date and
license plate number. Only cars with odd license plates can cross certain roads for odd dates, and vice
versa. For even dates, only cars with even license plates can cross certain roads. In Batam City, the most
prominent thing done to overcome congestion is road widening; this is related to the growth of vehicle
users and must be followed by the development of infrastructure facilities; if this is not anticipated with
suitable traffic management arrangements, it can cause congestion [11].

3. Method

In this research, the research method used is to use quantitative methods. Stages are carried out by
collecting data. Data is one of the leading forces in compiling scientific research and modeling [12] [13]
[14] [15] [16]. The data used consists of primary data and secondary data. Primary data is obtained by
conducting field observations to collect data such as road geometry, vehicle volume, and vehicle speed;
secondary data is needed, namely the research site's location map and population data. The research
was conducted during morning rush hour on Wednesday, May 17, 2023. The research started at 07:00
- 08:00 or for one hour. The research location was on Jalan Yos Sudarso Batam (Figure 1).
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Figure 1 Research location on Jalan Yos Sudarso, Batam City

4. Result and Discussion
4.1 Road Geometric Data
Table 1. Road Geometric Analysis of Jalan Yos Sudarso
Road Type 4/2 D (4-lane 2-way split)
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Lane Width 3.5m
Roadside Width 25m
Median Width 5m
Total Population 1.196 million

Source: Author Survey Results (2023)
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Figure 2 The section of Jalan Yos Sudarso

4.2 Traffic Volume Analysis

Traffic volume is the number of vehicles crossing a road and is measured in vehicles per unit time. In
collecting traffic volume data, vehicles are divided into three types, namely LV (Light Vehicles), HV
(Heavy Vehicles), and MC (Motorcycles). The emp factors are LV: 1.0, HV: 1.2, and MC: 0.25. Traffic
volume data was taken during a survey at the research location on Wednesday, May 17, 2023, and the
results obtained were 3599.4 pcu/hour.
Table 2. Traffic Volume Analysis on Jalan Yos Sudarso
Type of Vehicle

Time LV/Hour HV/Hour MC/Hour Total/Hour
vhc pcu vhc pcu vhc pcu vhc pcu
07:00-07:15 304 304 3 3.6 1317 329.25 1624 636.85
07:15-07:30 584 584 12 14.4 1528 382 2124 980.4
07:30-07:45 547 547 7 8.4 1823 455.75 2377 1011.15
07:45-08:00 513 513 5 6 1808 452 2326 971
Total 8451 3599.4

4.3 Road Capacity

Based on [HCM 1997, the essential capacity (Co) of Jalan Yos Sudarso is 1600; because the type of Jalan
Yos Sudarso is 4/2 D, the basic capacity needs to be multiplied by four or as many as the number of
lanes, the primary capacity value is 6600. The width of the Jalan Yos Sudarso lane is 3.5 m; therefore,
based on the 1997 IHCM capacity adjustment factor table, the FCw value is 1.00. The FCsp value of Jalan
Yos Sudarso is 1.00; FCsp is obtained by calculating the percentage ratio of the width of each lane. Based
on the field survey, it is found that Jalan Yos Sudarso has a direction separation of 50%-50%. Based on
Table 1, the width of the road shoulder is 2.5 m. From this data, based on the 1997 IHCM side obstacle
adjustment factor table, the FCsf value can be determined as 0.98. The FCcs value is obtained based on
the population of the city of Batam, which is 1.196 million (table 1); therefore, based on the 1997 [HCM
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city size adjustment factor table, the value is 1.00. To get the value of road capacity can be calculated
using the 1997 IHCM road capacity formula.
Table 3. Road Capacity Data of Jalan Yos Sudarso

Co 6600
FCw 1.00
FCsp 1.00
FCsf 0.98
FCcs 1.00

C 6468

C=Cox FCwx FCsp X FCsfx FCcs
C =6600 x 1.00 x 1.00 x 0.98 x 1.00
C = 6468

4.4 Degree of Saturation

The degree of saturation is used to determine whether a traffic flow in a road section has a capacity
problem. The value of the degree of saturation obtained is used to determine the level of road service.

Ds =2
Cc

3599.4
"~ 6468

DS = 0.56 pcu/hour

4.5 Level of Service

Road level of service (LOS) is a measure used with the aim of knowing the operational conditions of
traffic and driver perceptions based on speed, travel time, maneuverability, and safety (Qadr et al,
2019). Based on IHCM 1997, the level of service is divided into six levels. The level of service can be
determined based on the degree of saturation value in the 1997 IHCM LOS table. Based on the survey
and calculation, the LOS value for Jalan Yos Sudarso is C, or the flow is stable, the speed is controlled by
traffic, and the volume is suitable for city roads.

5. Conclusion

In the research conducted on Jalan Yos Sudarso on Wednesday, May 17, 2023, starting at 07.00 - 08.00
WIB, based on the survey conducted, the total volume was 3599.4 pcu / hour, road capacity (C) 6468,
degree of saturation 0.56 pcu / hour, from the degree of saturation value obtained LOS = C, it is
concluded that Jalan Yos Sudarso has a stable flow, speed is controlled by traffic, and the volume is
suitable for city roads. It can be said that Jalan Yos Sudasrso is still comfortable with passing.
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