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Concerns about the density of roads and acceleration have been brought up globally 

by the increase in motorized vehicles, especially in urban areas where 

infrastructure development is still in progress. The issues of road density and 

congestion are the main focus of this study, with a particular concentration on road 

speeds on Pangeran Muhammad's road, which leads to Cirebon Street in Rajagaluh, 

about 100 meters away. This study's principal goal is to ascertain the average speed 

and vehicle density on the road by applying qualitative research techniques and on-

the-ground observations. We looked at the volume of traffic, the passing velocity, 

and the density of the road. to gather primary data. The quantity of automobile 

traversing was ascertained using Traffic Counter software and Microsoft Excel 

2021.; MKJI 1997 provided secondary data. In street data analysis involving two-

way double-track (2/2 UD), cut line road markings designate the column separator, 

and each column has a width of ± 3.5 meters. The traffic and congestion on the road 

under review are reflected in the density data. Monitoring and evaluating these 

parameters is required to obtain data regarding traffic density and road 

performance in the area under study. The data indicates that most vehicles crossed 

the reviewed street between 4 and 5 p.m., when the highest vehicle volume 

occurred, with a peak of 2505.6 vehicles per hour (Smp/Hour). Additionally, 

observations show that on Sunday, between 11 a.m. and 12 p.m., when traffic is 

smoother, vehicles reach their average peak speed of 50.51 km/h, allowing for 

relatively high speeds. 

 

1. Introduction 

Speed and road density have become concerns worldwide in the era of modern mobility. Across 

the world, the increase in the number of motor vehicles has led to highway density problems, leading to 

severe congestion, impeding productivity, and endangering the environment. Based on global research 

and analysis, road design, traffic management, and low-emission vehicle usage trends are some factors 

that impact speed and traffic density. Many countries have adopted new approaches such as technology-

based transport networks, clever road construction, and emissions reduction to solve this issue. In 

present-day India, traffic congestion is detected with the help of human eyes and with their response to 

weather, road conditions, and other external factors [1]. Even though efforts have been made globally, 

this problem still needs to be solved in efforts to increase transportation efficiency and maintain 

environmental balance. 

The problem of speed and road density is a significant problem that affects the mobility and 

growth of the region as a whole. The rise in traffic has caused highway congestion in some places, which 

hurts the ease of transportation and the quality of life of the people there. This issue is largely influenced 

by factors such as the design of roads, traffic management policies, economic growth, and urbanization 
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in specific areas. Therefore, finding the right solutions to these problems, such as promoting smart road 

infrastructure and sustainable transport, requires in-depth analysis and regional cooperation. To 

improve traffic safety, in 2012, the Shanghai Municipal Government started to compile a Transportation 

White Paper that identified safety as a primary objective and aimed to reduce the fatality rate by 25% 

within the next ten years [2]. Collaboration between local governments, transport agencies, and private 

companies is crucial to achieving effective solutions to increase mobility and minimize the adverse 

impact in specific areas. 

The speed and density of roads are a worrying issue in Indonesia. The congestion and traffic 

density in big cities, especially the City of Makassar, with its large population and rapid growth of motor 

vehicles, are problems. Frequent traffic jams on Makassar Highway, mainly during busy hours, are 

triggered by the rapid growth of private vehicles [3]. Long-term congestion disrupts production, 

environment, and quality of life. To address this problem, the Indonesian government has improved 

road infrastructure and public transportation systems. In addition, new technologies such as traffic 

sensors and transport-based applications have improved traffic management. However, a more efficient 

solution in Indonesia requires a thorough examination of the problem of speed and road density. 

Traffic speed and density are significant parameters impacting road performance and service 

level. An accurate and representative traffic data analysis is required to determine the relationship 

between speed and traffic density. The conclusions drawn from the research show that the relationship 

between speed and traffic density on the street follows linear and logarithmic patterns. [4]. Capacity and 

traffic performance of a highway are interdependent factors used to determine its effectiveness. 

This paper aims to investigate issues related to speed and density on roads in the context of 

infrastructure development and urbanization, as well as problems of density and speed of roads 

discussed in this paper. Analyzing these problems aims to understand their impact on urban mobility 

and the environment. The research also seeks solutions and suggestions that governments and 

stakeholders can use to improve transport efficiency and reduce the adverse effects of highway density. 

Therefore, the aim is to better understand mobility and urban development issues. So the title of this 

paper is "Analysis of Speed and Density of Traffic on Roads: Case Study of Pangeran Muhammad Street."  

2. Literatur Review 

2.1 Traffic 

Traffic is the Flow of vehicles and people moving on a regulated highway—all kinds of transport 

involving people and goods comprising pedestrians, public transport, and private vehicles. Modern 

transportation systems encompass road vehicles, rail transport, and various shared travel modes that 

have emerged in recent years, including online ride-hailing, bike-sharing, and e-scooter sharing. Traffic 

signals, alarms, and traffic regulations regulate traffic to be safe and efficient. In urban planning and 

transportation infrastructure development, traffic is crucial to addressing problems of road density, 

travel time, and environmental impact. Early intervention based on traffic forecasting is seen as the key 

to improving the efficiency of a transportation system and alleviating transportation-related problems 

[6]. Therefore, to develop a city or urban area, it is essential to understand regulations, traffic dynamics, 

and creative solutions to manage them. 

Several sections form the traffic system, each responsible for regulating the number of vehicles 

and pedestrians on the highways. The highway serves as the main route of vehicle movement, and traffic 

signals regulate the Flow of vehicles and pedestrians at the crossroads. Part of the traffic alarm is to give 

clear visual clues about rules and important information to road users. Separate road column sections 
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are made for different types of vehicles or speeds, which helps regulate traffic more efficiently. Finally, 

the sidewalk and pedestrian facilities ensure a harmonious interaction between vehicles and 

pedestrians and make a safe area for people walking. A functioning traffic system consists of a 

combination of these components that work together well. Scholars' research focuses on considering 

the correlation between road sections in traffic prediction models due to the complex spatiotemporal 

correlations between road sections. [7] 

Traffic functions include regulating and managing the ow of both vehicles and pedestrians to 

create an effective and secure mobility system. Road safety involves the road quality defined by the level 

of accidents and reflecting the degree of safety of traffic participants from road traffic accidents and 

their consequences [8]. First, traffic helps the movement of people and goods, enables interregional 

connectivity, and supports economic activity. Second, traffic also helps urban growth and building 

transportation infrastructure, an important component of urban planning. Traffic flows must be 

regulated through traffic signals, alarms, and navigation systems to stay organized and avoid chaos. 

Moreover, traffic authorities' rules, safety standards, and law enforcement improve road safety. 

Lastly, traffic shows mobility and progress in an area and reflects social, economic, and infrastructure 

progress in a society. Reduced congestion and smooth traffic flow are also likely to improve safety and 

reduce psychological stress on drivers. Concentrating on the safety issue, our objective in this paper is 

to demonstrate that researchers are beginning to understand the relationship between safety and 

improved traffic flow [9]. 

2.2 Speed and traffic density 

The speed of a vehicle is not only influenced by the vehicle's velocity directly ahead. There are 

many other possible sources of influence, including the driver's determination to maintain her desired 

speed [10]. The ratio between the distance a vehicle has traveled and the time it takes to travel the 

distance is called road speed. This definition covers the speed of the vehicle. Things like road conditions, 

traffic rules, and the speed of other vehicles around it influence the speed of a street. The speed of a 

highway greatly affects the efficiency of transportation, traffic safety, and the experience of road users, 

so it is vital for planning and managing the transportation system. Road safety authorities often 

recommend time headways of three seconds to account for drivers' preparedness to respond to avoid a 

crash [11]. 

Understanding real traffic behavior requires quantifying basic traffic flow characteristics such 

as speed, ow, and density [12]. Road density refers to the number of vehicles that cross or are in a road 

area in a given period. The number of vehicles unit of road length or surface area can be calculated to 

determine road density. Planning, managing, and improving transport infrastructure to optimize 

mobility depends on a good understanding of road density, which is a significant indicator in evaluating 

the capacity of a highway, which can affect traffic performance and the level of road service. High levels 

of road density can lead to congestion, longer travel times, and a decrease in the transportation system's 

efficiency. Other studies found that driveway density, unsignalized minor street density, and different 

media types are significantly correlated with crash frequency [13] 

Public health and safety concerns have always been central to planning [14]. The performance 

and safety of the transportation system are heavily influenced by road speed and density. First, high 

speeds can increase the risk of traffic accidents; however, despite the long experience of rules for better 

safety in traffic, drivers' behavior could be safer [15], especially if it needs to be balanced with proper 

infrastructure and traffic regulations. Second, uncontrolled speed can worsen congestion and 

transportation efficiency, increase travel time, and consume more fuel. Third, high road density can 



  

 

748 

Civil Engineering and Architecture Journal 
Vol. 2. No. 2 2024 

M. Nanda Fajar Arij R.,  Indrastuti 

impede smooth ow and lower road service levels. Lastly, a safe, sustainable, and efficient transportation 

system depends on speed and density management. The problems of road accident rates currently 

belong to the most significant health and social policy problems of the countries on all continents [16]. 

2.3 Roads 

A street refers to a particular traffic section stretching between two specific locations. It is a term 

that refers to the length of a road that can consist of one or more paths and can include components 

such as intersections, crossings, and other supporting facilities. The toll road, the main artery, the local 

road, and other types are some streets, depending on their function and the characteristics of their 

environment. Roads are a significant component of transportation systems because they connect 

different locations. Road planning and management requires a thorough understanding of spatial 

planning, capacity, and special features that affect pedestrian and vehicle movement. Driving a vehicle 

is essential to our daily lives, but traffic congestion increasingly leads to significant delays [17]. 

The highway network has a variety of routes designed to meet specific purposes and mobility. 

The issues raised by highway transportation will likely intensify as mobility needs increase in the U.S. 

and globally [18]. Firstly, toll roads are designed to make fast and efficient travel, with toll facilities 

supporting long-distance travel. Secondly, an arterial road is the main road that connects economic and 

social activity centers within a city or region. Thirdly, a local road is a road that serves the needs of local 

transport, such as roads in residential neighborhoods or wagons. Lastly, special roads, like buses, bicycle 

roads, or sidewalks, are highways designed for special needs, like prioritizing public transport or 

enhancing sustainable mobility. Understanding this type of street is important to build a city space and 

an efficient transportation system. 

Street networks are considered one significant component of urban structures that serve 

various urban functions [19]. Wide roads have a specific purpose to support the survival and efficiency 

of the transportation system. First, the highway serves as a fast and efficient route that connects 

significant cities or regions, accelerates long-distance travel, and reduces the density of non-custom 

roads. Second, the arterial route functions as the main route in the urban or regional highway system, 

connecting the centers of economic and social activity and distributing local traffic. Third, the circular 

road surrounds or circles a region, giving traffic around it. Finally, special routes, such as buses or 

bicycles, aim to improve environmentally friendly mobility by prioritizing public transport or cycling, 

reducing emissions and congestion. Road network planning and management requires understanding 

this specific function for a robust and sustainable transportation system. 

3. Methodology 

3.1 Types of Research 

Qualitative research is research that usually uses analysis and is descriptive. In qualitative 

research, data are used to decide which way interpretation should move forward, using data to generate 

hypotheses and new research questions [20]. 

 

3.2 Research Location 

The location of this research is at Rajagaluh, that is, Pangeran Muhammad's road, which will lead to 

Cirebon Street about ±100 meters. To be more precise, it is in Figure 1 Research Location. 
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Figure. 1 Research Location 

3.3 Data collection 

The data collected is in the form of primary and secondary data. Primary data is obtained by direct 

survey at the research location to obtain a real picture of the situation and conditions. Meanwhile, 

secondary data is data obtained by collaborating with related agencies, such as research location, vehicle 

travel time data, and road situation maps. This research was carried out on Monday, 18 December 2023, 

at 08.00 WIB – 18.00 WIB, Thursday, 21 December 2023, at 08.00 WIB – 18.00 WIB, and Sunday, 24 

December 2023, at 08.00 WIB – 18.00 WIB. 

 

4. Result and Discussion 

4.1 Road Segment Data 

Pangeran Muhammad Road is an artery. Light goods transport vehicles and buses for city services 

can be allowed to use this road. The road data is as follows: 

1. Two-lane two-way road (2/2 UD). 

2. The width of each lane is ±3.5 meters 

3. Lane direction dividers consist of road markings in broken lines. 

 

4.2 Road Volume Analysis Results 

Vehicle volume is a term used to describe the number of vehicles that all pass through a road section 

or segment within a certain period, usually measured in units of vehicles per hour (pcu/hour). 

Measuring vehicle volume is crucial for understanding traffic flow in a particular place. In transportation 

planning and management, vehicle volume data is very important. Vehicle volume helps determine the 

level of traffic load that occurs on the road section under review. Road capacity analysis can be done by 

knowing how many vehicles pass through it. The results of vehicle volume measurements are in Table 

1. 

 

 

 

 

Table. 1 Density Volume Test Results 
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Source: MKJI 1997 

Data shows that the highest vehicle volume reached 2505.6 vehicle units per hour (Smp/hour) 

between 16.00 and 17.00 WIB when many vehicles passed the road section under review. High traffic 

volume at these hours can indicate rush hour or heavy traffic hours because many vehicles are passing 

through the road at that time. 

 

4.3 Vehicle Speed Analysis Results  

It is very important to know vehicle speed patterns during various hours and days to understand 

traffic flow characteristics on Jalan Pangeran Muhammad. Information about these speed patterns can 

be used to determine peak hours and potential congestion and plan more efficient traffic arrangements 

to improve road smoothness and safety. The results of speed measurements, transportation planning, 

and traffic management can be used. The results of the traffic speed test are in Table 2. 

Table. 2 Vehicle Speed Test Results 

 
Source: MKJI 1997 
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Observations show that vehicles reach the highest average speed of 50.51 km/h on Sundays 

from 11.00 to 12.00 WIB when traffic tends to be smoother, and vehicles can move at relatively high 

speeds. At the same time, the lowest average vehicle speed occurred at 17.00 to 18.00 WIB, amounting 

to 34.75 km/hour. During this period, vehicle speeds decrease due to the possibility of vehicle volume 

decreasing. 

 

4.4 Vehicle Density Analysis Results 

Measuring vehicle traffic density on a road segment within a certain period is important. Space 

average velocity (Us) is measured in kilometers per hour, volume (Q) is measured in vehicles per hour 

(Smp/hour), the flow velocity is also measured in vehicles per hour (Smp/hour), and density is 

measured in-vehicle units per kilometer per hour. All these parameters are used to perform this traffic 

density test. Volume (Q) is the number of vehicles that pass through a road segment in one hour based 

on the traffic intensity tested on that road segment. This volume of data is very important to know the 

amount of traffic crossing the road. The rate of Flow is the number of vehicles crossing a lane in one 

hour. This parameter is also helpful for understanding the traffic intensity on the tested road section. 

The results of the traffic density test are in Table 3. 

 

Table. 3 Vehicle Density Test Results 

 

Source: MKJI 1997 

 

The test results show that vehicles reach the highest density of 283.3 PCU/hour on Sundays from 

17.00 to 18.00 WIB when traffic tends to be denser and vehicles can move slowly at relatively low 

speeds. At the same time, the lowest density of vehicles occurred on Thursday, 13.00 to 14.00 WIB, 

amounting to 125.5 PCU/hour. During this period, vehicle density appeared to decrease. 
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5. Conclusion 

Based on data analysis and discussions that have been tested, vehicle volume between 16.00 and 

17.00 WIB, vehicle volume reaches its peak, reaching 2505.6 vehicle units per hour, which indicates 

heavy traffic hours. The results of vehicle speed analysis show that on Sunday, the average vehicle speed 

reaches its highest peak at 11.00 to 12.00 WIB, amounting to 50.51 km/hour, indicating that traffic is 

relatively smooth. At the same time, the lowest average speed was recorded at 17.00 to 18.00 WIB, 

amounting to 34.75 km/h, indicating that vehicles decreased at that time, perhaps due to decreased 

vehicle volume. As well as the density of vehicles on Jalan Pangeran Muhammad, the highest density was 

283.3 pcu/hour on Sunday from 17.00 to 18.00 WIB, and the lowest density was on Thursday from 13.00 

to 14.00 WIT, amounting to 125.5 pcu/hour. 
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