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Abstract 

Traffic congestion is the highest priority problem in the 20th century. Bangladesh also suffers significantly from 

traffic congestion in different areas throughout the country. Dhaka is considered the congestion hub. Recently, 

research conducted by the Accident Research Institute(ARI) of Bangladesh University of Engineering and 

Technology(BUET) indicates an economic loss of approximately Tk 1.53 billion daily due to traffic congestion. This 

research area was the Osmany Hall complex unsignalized intersection. The area was selected for heavy traffic 

congestion due to the opening of the Uttara-Diabari road. The two-lane, two-way roadway system from Mirpur 12 to 

Uttara is considered the primary carriageway connecting Mirpur with Uttara. The Osmany Hall to Uttara South 

metro station, mainly known as the Uttara-Diabari road network, was once corroded, uneven, and rough. After 

completing road reconstruction and maintenance operations of the surface and base course, heavy traffic introduced 

mostly non-lane-based heterogeneous vehicles and non-motorized vehicles (NMVs). The primary focus of this 

investigation was to reduce the congestion of the Osmany Hall complex unsignalized intersection. Using VISSIM 

software, we analyzed the existing scenario and made a few recommendations to improve the traffic flow of this 

roadway system. Few microsimulation models were designed to increase the PHV traffic. LOS, queue length, and 

vehicle delay were improved by implementing a channelized intersection with fixed signal timing. This study can 

help policymakers to outline the problem and the visible solution to reduce congestion in this area. 

Keywords: PHV, Traffic congestion, LOS, Heterogenous traffic, vehicle delay. 

1. Introduction  

Traffic engineering is the backbone of modern transportation problems. The effective management of vehicular 

movement is crucial for smooth urban traffic and overall road safety(Zisan et al., n.d.). Addressing these challenges 

requires a thorough approach supported by rigorous research methodology to comprehend, analyze, and optimize the 

complex dynamics of traffic behavior. The rapid expansion of urban populations has exacerbated long-standing 

transportation challenges, including severe congestion, rising greenhouse gas emissions, traffic-related safety risks, 

and inefficiencies in public transit systems (Son et al., 2025).Congested level varies from lower to higher in the 

developing cities of the world .Dhaka, Bangladesh is also a developing city with a increasing population. Dhaka is 

the most populated city in Bangladesh, and it is also one of the most populated cities in the world. The Greater 
Dhaka Area has a population of over 24.7 million(Dhaka Population 2025, n.d.). The costs associated with traffic 

congestion are multifaceted, encompassing not only the precious hours lost in gridlock but also the substantial 

financial burdens borne by individuals, businesses, and the local government(Ahad et al., 2025). A study by the   

BUET estimates that traffic congestion in Dhaka results in an annual economic loss ranging from BDT 370 billion to 

BDT 550 billion(ARI-BUET | Accident Research Institute, n.d.). This loss encompasses factors such as wasted 

working hours, increased fuel consumption, and diminished productivity. Every day, thousands of people, including 

university students, get stuck on the roads for hours, struggling to reach their destinations(Sakib et al., 2025). Time 

is not only the factor in this regard , pollution specially noise pollution put pressure in the environment and create 

life hazards in minor scale. In Bangladesh, particularly in Dhaka city, noise pollution has become a pressing urban 
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issue due to traffic jam. According to the Department of Environment (DoE), average noise levels in several city 

zones regularly exceed 80 dB(A), especially in commercial intersections like Farmgate, Mirpur 12, and 

Mohakhali(Islam et al., 2025). Mirpur DOHS, Dhaka, Bangladesh, symbolizes the challenges of urban congestion, 

characterized by high traffic volumes, inadequate infrastructure, and suboptimal traffic management practices 

leading to severe traffic congestion, especially during peak hours. Different modifications to the intersection are to 

be modeled, analyzed, and compared with the current state to minimize traffic congestion(Zisan et al., n.d.) 

Traditional approaches to addressing congestion, such as road widening and the construction of new infrastructure, 

are often limited by urban space constraints and significant financial investments. Consequently, innovative and 

sustainable solutions are required to improve traffic flow and reduce congestion without expanding physical 

infrastructure(Zisan et al., n.d.).Transportation agencies currently design transportation schemes (e.g., network 

design, traffic management) with a focus on improving traditional traffic metrics (e.g., travel times, throughput), 

they then evaluate the environmental impact of a small set of pre-determined schemes(Osorio & Nanduri, 2015).  

1.1 Modeling 

PTV VISSIM is used to simulate, analyze, and evaluate transportation system, and provide solutions. It is 

multimodal simulator with different toolkits & range of vehicle types(Algherbal & Ratrout, 2025). These tools 

enable traffic planners and engineers to evaluate the effectiveness of different traffic management strategies, such as 

signal timing optimization, lane reconfigurations, and intelligent transportation systems, before their physical 

implementation. By accurately replicating the complexities of real-world traffic behaviors, simulation software 

provides a cost-effective means to design, test, and refine solutions aimed at improving traffic efficiency and 

safety(Zisan et al., n.d.). Microscopic traffic simulation models have gained popularity among researchers as a 

valuable tool for assessing various alternative design and management strategies for road networks before their real-

world implementation. Among those, VISSIM is one of the most widely used microscopic traffic simulation tools 

known for its versatility and capabilities in modeling complex traffic scenarios and practical applications in 

transportation planning and traffic management(Hoque et al., 2025). 

1.2 Focus  

The focus of this research is to analyze the current traffic conditions of the Osmany hall unsignalized intersection 

and indentifies the leading causes of congestion then propose and evaluate a series of changes to optimize NMV(non 

motorized vahicle) and depression of congestion through comparing various Microscopic traffic simulation 
scenarios. This research aims to find the best option to improve the intersection workability & efficiency during 

peak hour traffic. The findings of this investigation lead to smoother traffic flow, reduce queue length, decrease 

travel time, lower the congestion index, improve vehicle delay & Level of Service (LOS). 

2. Methodology  

To establish a signalized intersection it is important to understand the behavior and movement of vehicles. 

Parameters that are important for signalizing the intersection are namely traffic volume, crash history, intersection 

geometry, vehicle speed, delay and congestion and pedestrian activity. In order to calculate these the video clips 

were gathered to study the traffic volume and speedometers were used to determine the speed of the vehicles. 

Pedestrian activity were also analyzed by the help of those clips.  

2.1 Site investigation 

 For the study and analysis site investigation is a preliminary task, for the research Osmany Hall intersection is 

chosen. Osmany hall intersection is located just at the outskirts of Mirpur cantonment and there is a four-legged 

intersection which leads to Mirpur DOHS, Mirpur cantonment, Pallabi and Uttara-Diabari. Mass of traffic 
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movements are observed around the intersection due to variety of people with diverse lifestyle and needs. Similar 

factors are also observed for pedestrian movement and activities.  

            

                                   Figure 1. Camera Position and site Study at Osmany Hall 

2.2 Traffic data collection 

Traffic data has been collected using camera and number of clips were collected in order to count and arrange a table 

according to the vehicle types. These data were collected during the peak time of traffic volume. According to the 

site and environment, peak hour is observed during the morning and during the evening. Peak hour at morning 

occurs generally due to the movement of non-motorized vehicle and private cars as most commuters travel to 

schools, offices and university. Evening and afternoon peak hour had been observed due to break of commuter’s 

respective workplace.                                                

2.3 VISSIM Model development 

As for the research VISSIM has been used to generate a simulation model by running trials by signalizing the 

intersection. Data collected from the video clips have been thereby arranged according to the vehicle types and their 

counts are used to generate the model. 

2.4 Scenario simulation and analysis 

Existing scenario was built in VISSIM to analyze the various factor (LOS, Queue length, vehicle delay). Then 

Traffic Signal was introduced in the model and data was recollected. These 2 scenarios were compared and analyzed 

for the optimization of the intersection. 

2.5 Future traffic condition predictions 

It is understood that the continuation of the current situation will lead to more chaos as the existing growth of 

population along with the motorized and non-motorized vehicles. The simulated signalized intersection will bring 

discipline and controlled movement of traffic and also will enable pedestrians to move safely. Pedestrian crossing 

needs to be considered as well in order to establish safer and well organize road system at Osmany Hall intersection. 
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2.6  Performance assessment and interpretation 

It is predicted that the proposed plans can bring a significant change to the human life living around the intersection. 

It will also ensure smooth movement of vehicles and ensure proper discipline. Heavy traffic movement is considered 

which can enable the designers and planners to make a well time efficient signal system decreasing the need of 

manual control of flow by the law enforcement agencies.      

 

3. Result & Discussion  

Collected data was calibrated to ensure the signal timing. Passenger car unit (PCU) was calculated for each of the 

link. different link was calculated manually depending on the 4 types of vehicles that is introduced to VISSIM to use 

as the vehicle type 

Vehicle Type PCU Value Vehicle Type PCU Value 

Car 1 

NMV 2 

Bike 0.75 

Bus 3 

Direction varies from the vehicle transportation in this intersection. Mainly 10 directional link was defined to 

calculate the existing traffic volume. Then the collected data was multiplied with the vehicle type PCU value to get 

the PCU data of the 10 direction. 

                                 Table-4.10: PCU Calculation of Osmany Hall Intersection 

Signal Timing  

For signalized the intersection we have to use transformed PCU data. Webster’s formula was 

introduced to calculate the signal difference for 4 group. Amber (a) in sec (3s). Red amber in sec 

(2s)  

Traffic Signal Timing N-S E-W 

Inter-green time 9 6 

Lost time 3 2 

 

 North South East West 

Arrival flow(PCU/hr) 1195 648 831 788 

Sat. flow (PCU/hr) 3930 3930 3930 3930 

Y 0.3 0.16 0.21 0.2 

Y (govern) 0.3 0.21 

Optimum cycle time 

(s) 

54  

Veh type 

/Direction 

Mirpur-

Diyabari  

Mirpur-

Cantonment 

Mirpur-

DOHS 

DOHS-

Cantonment 

DOHS-

Mirpur 

DOHS-

Diyabari 

Diyabari-

Mirpur 

Diyabari-

DOHS 

Cantonment-

DOHS 

Cantonment-

Mirpur 

Sub 

-

Total 

of 

one 

hour 

Total 

PCU 

Car 326 66 102 404 79 391 207 170 187 21 1953 1953 

NMV 139 33 79 59 38 20 87 53 61 19 588 1176 

Bike 176 33 47 186 18 135 121 85 40 31 872 654 

Bus 8 2 2 5 17 0 8 1 4 2 49 147 
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Now the results are compared between unsignalized and signalized intersection 

model: 
 

Approach Name 

Queue length 

 

 

Difference(%) 

Unsignalized Signalized 

Mirpur-Diyabari  0.325699 0.624856 -91.85% 
Mirpur-Cantonment 18.534555 20.367989 -9.89% 
Mirpur-DOHS 0.257915 0.067390 73.87% 
DOHS-Cantonment 75.684314 85.610606 -13.12% 
DOHS-Mirpur 0.016678 0.0709102 -325.16% 
DOHS-Diyabari 0.184471 0.747965 -305.47% 
Diyabari-Mirpur 0.450462 0.091390 79.71% 
Diyabari-DOHS 0.305390 0.573842 -87.90% 
Cantonment-DOHS 0.325699 0.424856 -30.45% 
Cantonment-Mirpur 18.534555 22.367989 -20.68% 

                      Table 2: Comparison between simulated and observed queue length 

         Approach Name Vehicle delay  

 

 

Difference(%) 

Unsignalized Signalized 

Link-2(Cantonment IN)  10.710168 1.877354 -82.47 

Link-4(Mirpur IN) 0.89 .058 -93.48 

Link-6(DOHS IN) 8.099824 7.390913 -8.75 

Link-8(Diyabari IN) 1.874650  0.76 -59.46 

                               Table 3: Comparison between simulated and observed Vehicle delay 

Approach Name Level of Service (LOS) 

 

Unsignalized Signalized 

Mirpur-Diyabari LOS_A LOS_A 
Mirpur-Cantonment LOS_C LOS_B 

Mirpur-DOHS LOS_F LOS_E 
DOHS-Cantonment LOS_F LOS_E 

DOHS-Mirpur LOS_F LOS_E 
DOHS-Diyabari LOS_F LOS_F 

Diyabari-Mirpur LOS_F LOS_F 
Diyabari-DOHS LOS_F LOS_C 

Cantonment-DOHS LOS_B LOS_D 
Cantonment-Mirpur LOS_B LOS_C 

                                   Table 4: Comparison between simulated and observed LOS 

Conclusion And Recommendation 

As the data collected from the intersection the intersection was signalized and the model was run 

accordingly. Critical green times and cycle time 54 seconds were obtained through Webster’s 

method. Through signalizing the intersection it was possible to (i) improve intersection efficiency 

(ii) enhance safety (iii) reduce delay which were the key problems of the intersection. Adaptive 

signal control or integration with intelligent traffic management systems can be adopted in future 

for better performance. 
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Some limitation was there in the VISSIM model. NMV contains various kind of vehicle type but 

if this various vehicle type import individually then the result may be more accurate. 

REFERENCES 

Ahad, F., Rashid, H., Shah, S. A., Bhat, M. S., & Jeelani, P. (2025). A micro-level study of the economic losses of 

traffic congestion delays in Srinagar city of Kashmir valley. Discover Cities, 2(1). 

https://doi.org/10.1007/s44327-025-00077-z 

Algherbal, E. A., & Ratrout, N. T. (2025). A Comparative Analysis of Currently Used Microscopic, Macroscopic, 

and Mesoscopic Traffic Simulation Software. Transportation Research Procedia, 84, 495–503. 

ARI-BUET | Accident Research Institute. (n.d.). Retrieved July 25, 2025, from https://ari.buet.ac.bd/#/ 

Dhaka Population 2025. (n.d.). World Population Review. Retrieved July 25, 2025, from 

https://worldpopulationreview.com/cities/bangladesh/dhaka?utm_source=chatgpt.com 

Islam, R., Rafid, M. M. R., & Kabir, N. M. A. (2025). Assessment of Traffic-Induced Noise Pollution in Dhaka City: 

A Case Study of Twenty Urban Locations. Disaster in Civil Engineering and Architecture, 2(2), 83–95. 

Osorio, C., & Nanduri, K. (2015). Urban transportation emissions mitigation: Coupling high-resolution vehicular 

emissions and traffic models for traffic signal optimization. Transportation Research Part B: 

Methodological, 81, 520–538. 

Sakib, S., Adreeta, J. A., Paul, N., Islam, M. H., & Bhuiyan, M. A. F. S. (2025). The Effects of Traffic Congestion 

Among University Students in Dhaka. Available at SSRN 5325524. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5325524 

Son, H., Jang, J., Park, J., Balog, A., Ballantyne, P., Kwon, H. R., Singleton, A., & Hwang, J. (2025). Leveraging 

advanced technologies for (smart) transportation planning: A systematic review. Sustainability, 17(5), 2245. 

Zisan, M., Tausif, T., Hossain, Q. S., & Hashib, A. (n.d.). EVALUATION OF AN EXISTING INTERSECTION MODEL TO 

MINIMIZE CONGESTION USING PTV VISSIM SOFTWARE. Retrieved July 25, 2025, from 

https://www.researchgate.net/profile/Fahim-Zisan-

2/publication/392236484_EVALUATION_OF_AN_EXISTING_INTERSECTION_MODEL_TO_MINIMIZE_CONG

ESTION_USING_PTV_VISSIM_SOFTWARE/links/6839f39ad1054b0207f87448/EVALUATION-OF-AN-

EXISTING-INTERSECTION-MODEL-TO-MINIMIZE-CONGESTION-USING-PTV-VISSIM-SOFTWARE.pdf 

 


