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Abstract
The rapid urbanization and population growth in Ilorin, Kwara State, have significantly increased vehicular traffic, particularly along major corridors such as the Oja Oba market to Omoda  route. This study evaluates the roadway capacity and traffic operational efficiency along this critical link to identify existing challenges and propose effective solutions. Data were collected through manual traffic counts at strategic locations during peak and off-peak periods, focusing on vehicle classifications including cars, motorcycles, tricycles, buses, and trucks. The analysis involved calculating traffic volume, peak hour factor (PHF), volume-to-capacity ratio (V/C), and level of service (LOS) in line with Highway Capacity Manual (HCM) guidelines.
Findings indicate that the route experiences high traffic congestion during morning and evening peaks, with significant delays caused by poor traffic control, inadequate road width, high pedestrian interference, and indiscriminate parking. The volume-to-capacity ratio exceeds the ideal threshold at several sections, suggesting that the road is operating over capacity. The Level of Service (LOS) mostly falls within grades D to F, signifying unstable traffic conditions and poor operational efficiency.
This study recommends strategic interventions such as traffic signal optimization, road widening, creation of designated parking bays, and improved enforcement of traffic regulations. These measures are essential for enhancing mobility, safety, and the overall efficiency of the roadway, contributing to better transportation planning and urban sustainability in Ilorin.
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CHAPTER ONE 
INTRODUCTION
1.1	BACKGROUND OF THE STUDY

Movement of goods, services and commuters is influenced by factors of traffic congestion, such as increase in logistics cost, travel time, waiting time and fuel cost. Congestion has equally created artificial impediments to logistic flow of goods and persons along urban roads (Popoola, Abiola and Adeniji, 2013). It has however becomes a phenomenal common to major urban settlement of the world especially in the developing countries. The Joint Transport Research Centre of the Organization for Economic Cooperation and Development (OECD) and the European Conference of Ministers of Transport (ECMT) provide conceptual definitions of traffic congestion as impediment imposed by vehicles on each other, where the volume equals or more than capacity
It equally expressed as the difference between the roadway system design capacity and the actually operating capacity, and simply put a situation where demand for road space exceeds supply (ECMT, 2007). These definitions actually point to inability of the current system to accommodate the contemporary traffic situation. Traffic congestion is one of the consequences of urbanization, it is a reflection of the urban development, housing, employment and cultural policies which influence where people live and work. OECD and ECMT put the relationship between urban cities and traffic congestion in perspective, “Cities and traffic have developed hand-in-hand since the earliest large human settlements. The same forces that draw inhabitants to congregate in large urban areas also lead to sometimes intolerable levels of traffic congestion on   urban streets and thoroughfares.” (ECMT 2007:5).
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Causes of traffic congestion differ slightly from place to place (Joseph, Ukpata, and Anderson, 2012) depending on a number of determinant factors which include the road network, land use pattern, traffic composition and the public transport policy. Identifying the causes of traffic congestion, Ogunsanya (2012) categorized it into physical, human and institutional matrix. Physical are transport infrastructures, while human refer to road users attitude, the regulatory institutions saddle with the responsibility of managing the road users and the infrastructure. Aworemi, J. R., AbdulAzeez, I. A., Oyedokun, A. J. and Adewoye, J. O (2009) and Bashiru and Waziri (2008) in a different studies in Lagos identified bad road condition and inadequate road infrastructure, others are poor traffic planning, drivers’ behaviour and lack of integrated transport system. Joseph et al (2012) identified Road intersections as major component of urban roads that are generally prone to generate traffic congestion while Momoh (2011) opine that over dependence in motor vehicle and lack of integrated transport system are responsible for the traffic congestion. 
Earlier studies (Popoola et al., 2012; Joseph et al, 2012; Aworemi et al (2009) and Bashiru and Waziri (2008) have place emphasis on road users perceptions and the role of regulatory agencies in traffic congestion analysis, little were the study on the physical infrastructure capacity vis-à-vis the existing traffic volume and characteristics. This study examines the adequacy of the highway in meeting the traffic demand for road space and traffic facilities in terms of capacity. Capacity of a facilities is defined as the maximum hourly rate at which persons or vehicles can reasonably be expected to traverse a point (Ajala, 2016) or uniform section of a lane or roadway during given time period under prevailing roadway, traffic and control conditions. It is express using passenger car unit (PCU) per hour. 
The “prevailing road traffic conditions referred to in the above definition Is a function of the following factors which include: Lane width; number of lanes; Lateral clearance; Surface condition; Availability of shoulder; Road Alignments; waving sections; Traffic managements facilities; Grades; and other auxiliary road facility. 
Capacity can be expressed in three categories, first the basic capacity; second the possible/operating capacity and thirdly the practical/design capacity (Kadiyali, 2013). The basic capacity is the ideal number of vehicle that can pass a point on a lane of road where there is no impediments to traffic movement, while the possible/operating capacity is the maximum number of vehicle that can pass a given point on a lane or roadway under prevailing roadway and traffic operating condition. The practical or design capacity is the projected maximum number of vehicle that can traverse a roadway or a point taken into consideration the maximum traffic density that will not unreasonably cause delay, hazard or restriction to the road users freedom to measure under prevailing roadway and traffic conditions. 
According to London ministry of Transportation (1966) as noted by Bruton (1985) the design capacity for a two lane road of 7.3m lane width is 1200 PCU/hour for two directional flows. Understanding of capacity is very relevant to this study because it allows for comparison of the present operating capacity (Traffic Volume) with the design or practical capacity of the facilities to determine it adequacy or efficiently. 
The study investigates the main causes of traffic congestion associated with Nigerian urban roads in Omoda. The route of Oja oba to Omoda is one of the development pressure area of kwara state, that witness high influx of vehicular traffic during morning and evening significantly form the framework of the road network.
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1.2 Statement of the Problem
There is frequent traffic congestion along the Omoda Roundabout to Oja Oba Market route, resulting in delays and increased travel times for commuters. Despite being a major road, the capacity and operational efficiency of this corridor have not been thoroughly studied. Understanding these issues is crucial to propose effective solutions that improve traffic flow and safety.
The project "Evaluation of Roadway Capacity and Traffic Operational Efficiency: A Case Study of Omoda Roundabout to Oja Oba Market" aims to assess and analyze the traffic flow, roadway capacity, and overall operational efficiency of the transportation network between Omoda Roundabout and Oja Oba Market. This section of the road has been identified as a critical corridor due to its significant role in facilitating movement for both commuters and commercial activities in the region.
The core problem this project addresses is the potential congestion, delays, and inefficiencies caused by the high traffic volumes, inadequate infrastructure, or sub-optimal traffic management systems along this stretch of road. Traffic congestion in this area can lead to economic losses, longer travel times, and increased emissions, which may negatively impact the quality of life for commuters.
1.3	Objective of the Study
The objectives of the project "Evaluation of Roadway Capacity and Traffic Operational Efficiency: A Case Study of Omoda Roundabout to Oja Oba Market" are as follows:
· Assess the Existing Traffic Flow.
· Evaluate Roadway Capacity.
· Analyze Traffic Operational Efficiency.
· Identify Congestion Points and Delays.
1.4	Scope of the Study
 	This study will focus on the analysis of traffic flow, road capacity, and operational performance from Omoda Roundabout to Oja Oba Market. The study period will be based on data collected during both peak and off-peak hours.
The scope of the study for the project "Evaluation of Roadway Capacity and Traffic Operational Efficiency: A Case Study of Omoda Roundabout to Oja Oba Market" is outlined as follows:
1. Geographical Scope: The study will focus on the road corridor between Omoda Roundabout and Oja Oba Market, located within the study area. This includes all intersecting roads, the roundabout, market areas, and any other relevant traffic management infrastructure within the vicinity.
2. Time Frame: The study will cover traffic data over a period of both peak and off-peak hours, as well as a specific time frame for the collection of data on road usage and traffic patterns. Data collection will take place over several weeks to account for variations in traffic due to weekdays, weekends, and potential seasonal fluctuations.
3. Traffic Data Collection: The scope will involve the collection of both qualitative and quantitative data, such as:
i. Traffic volume (vehicle counts).
ii. Travel times and delays.
iii. Types of vehicles using the road (e.g., cars, buses, motorcycles).
iv. Traffic congestion and bottleneck identification.
v. Pedestrian and non-motorized traffic data, especially near the market areas.
vi. Observations of traffic behavior and compliance with traffic rules.
Roadway Capacity Assessment:
 	The study will evaluate the capacity of the road infrastructure, including lane configurations, intersection design (particularly Omoda Roundabout), and signage. The scope includes assessing whether the current infrastructure is capable of handling the existing traffic load or if there are significant inefficiencies contributing to delays and congestion.
Traffic operational efficiency
The study will assess the effectiveness of existing traffic management strategies, including:
i. Traffic signal optimization and timings (if applicable).
ii. Signage and road markings.
iii. Traffic enforcement and control measures.
[bookmark: _GoBack]1.5 Significance of the study
The significance of this study lies in its potential to enhance traffic efficiency, improve safety, support urban development, and contribute positively to the overall quality of life in the area surrounding the roadway in question.







CHAPTER TWO
2.0	Literature Review
2.1	INTRODUCTION TO ROUNDABOUT PERFORMANCE 
Roundabouts are becoming more popular as a safer and more efficient alternative to traditional traffic signals and stop signs. Roundabouts have various advantages in terms of performance and usefulness due to their circular design and distinctive traffic flow patterns. Modern roundabouts, according to Robert (2021) on the American Society of Civil Engineers (ASCE), are regarded safer and more efficient than traditional traffic circles or signalized intersections. In the United States, vehicles in a modern roundabout revolve counterclockwise, and entering vehicles must yield to those already in the roundabout. Roundabouts may handle vehicles of all sizes and types, including non-motorized modes of transportation. Roundabouts lower the risk of severe collisions such as right-angle, left-turn, and head-on collisions (Insurance Institute for Highway Safety (IIHS), 2022). Roundabouts' small layout pushes traffic to slow down, reducing the effect of potential accidents. 
Modern roundabouts have shown gains in overall efficiency in terms of traffic flow. Roundabouts, as opposed to signalized intersections, keep traffic flowing gradually, avoiding the need for frequent stops and starts. According to studies, turning traditional crossroads to roundabouts improves traffic flow and reduces congestion (Insurance Institute for Highway Safety (IIHS), 2022). This improved traffic flow results in shorter travel times for motorists. Roundabouts are also beneficial to the environment. By minimizing vehicle idling and reducing the number of stops, roundabouts contribute to lower fuel consumption and decreased emissions. Research indicates that the implementation of roundabouts leads to a reduction in vehicle emissions and improved fuel efficiency (Insurance Institute for Highway Safety (IIHS), 2022).  
This makes roundabouts an environmentally friendly choice for transportation infrastructure.7 Roundabout safety performance has been thoroughly examined using a variety of methods, including micro-simulation-based approaches (Giuffrè et al., 2018). These studies assess the safety of roundabouts by evaluating traffic conflicts, accident data, and driver behavior. Understanding and improving roundabout safety performance contributes to their usefulness as a transportation solution. Furthermore, roundabout capacity and operating parameters are critical to their performance. Capacity estimation, delay, level of service (LOS), and queue length are critical indicators for evaluating roundabout operational efficiency (Saldivar-Carranza et al., 2022). To evaluate roundabout performance, researchers and engineers use advanced simulation tools and analytical models that take into consideration numerous geometric components, traffic scenarios, and behavioral parameters (Vaiana et al., 2012)
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Figure 2.1: Common traffic maneuvers at roundabouts. (Source: Insurance Institute for Highway Safety (IIHS), 2022)


2.2	INTERSECTION 
Intersections are junctions where two or more roads meet and are crucial for traffic flow and congestion reduction in road networks. They come in various forms such as roundabouts, signalized junctions, and stop-controlled crossings. Intersections can be risky, accounting for a significant portion of severe and fatal accidents globally. However, research has shown that innovative design of intersection and management strategies can enhance traffic flow, congestion, and road safety. To improve traffic flow and minimize congestion, traffic engineers employ various tactics including signals, roundabouts, traffic control devices, and advanced traffic management software. Connected vehicle technology is also being utilized in many cities to enhance intersection performance and reduce crashes.
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2.3	ROUNDABOUT 
2.3.1	ROUNDABOUT SAFETY 
A roundabout, also known as a rotary or traffic circle, is a circular junction in which traffic flows in one direction around a central island, with priority given to cars already inside the junction. They are constructed with safety features such as reduced speeds, deflection angles, and smooth traffic movement (Wikipedia). Roundabouts improve safety and traffic flow compared to traditional intersections. They have advantages such as reduced accidents and improved traffic flow (Washington et al., 2000). Studies show that roundabouts can significantly decrease injury or fatal accidents by 80-90% compared to signalized intersections (Rodegerdts et al., 2007). 
They minimize delays as vehicles enter without stopping, resulting in fewer stops and less idling time. Additionally, roundabouts require less maintenance due to fewer conflict points and no traffic signal equipment.However, roundabouts may not be suitable for all locations due to space requirements and higher construction costs. They may also have limited capacity for high traffic volumes. Large vehicles and pedestrians may encounter challenges with roundabouts. Nevertheless, with proper design and driver education, roundabouts enhance traffic operation and safety (Washington et al., 2000). While generally safer, a study from New Zealand highlighted that the most common cyclist involved crash occurs when a vehicle entering the roundabout collides with a cyclist already inside (Hels & Orozova-Bekkevold, 2007). Overall, roundabouts are widely adopted as effective traffic management solutions worldwide. They provide a safer and more efficient alternative to traditional intersections, improving traffic flow and reducing accident severity.
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Figure 2.3: Geometric features of single-lane Roundabout (Source: Gizaw, 2019)                      Omoda roundabout
2.3.2	ROUNDABOUT CAPACITY 
Roundabout capacity refers to the maximum vehicle flow rate achievable within prevailing traffic and roadway conditions. Capacity curves and methodologies are used to determine the maximum flow rate for different types of roundabouts, including urban compact, single-lane, and doublelane roundabouts (Robison & Rodegerdts, 2000). Factors such as geometric design, traffic characteristics, and modeling techniques are considered in determining roundabout capacity (Qu 9et al., 2014). Gap acceptance modeling is a crucial method for estimating roundabout capacity. It focuses on drivers' behavior in accepting suitable gaps in the circulating stream to safely enter the roundabout. Capacity analysis employs empirical regression models and simulation-based approaches (Qu et al., 2014). During capacity analysis, queues and saturation levels are taken into account. Capacity is reached when at least one vehicle is queued at the give-way line, ready to enter an acceptable gap in the circulating stream (Song et al., 2022). Saturation occurs when the demand for entering vehicles exceeds the available gaps. Roundabout capacity is influenced by various factors, including geometry, entry design, lane configurations, circulating flow, and driver behavior (Federal Highway Administration). Proper design, such as the radius of the circular path, contributes to reduced speeds and enhanced safety (Roundabout Design, 2004). Research suggests that roundabout capacity can vary between countries. For example, roundabouts in the USA tend to have lower capacity compared to those in Australia and the UK (AKÇELIK, 2009). These variations can be attributed to factors such as design practices, traffic conditions, and driver behavior. 
2.3.3	DELAY AT ROUNDABOUT 
In evaluating roundabouts, delay is a pivotal metric for assessing traffic quality and intersection efficiency. It quantifies the time vehicles spend waiting in queues before entering or exiting roundabouts. Understanding delay patterns and influencing factors is imperative for optimizing roundabout design and traffic management (Qu et al., 2014). 
According to Abhigna et al., (2016), an average vehicle delay, the time each vehicle spends within the roundabout, hinges on multiple variables: entry volume, approach speed, gap acceptance behavior, and roundabout capacity. Queue length, the number of waiting vehicles, indicates 1011 congestion levels. Effective traffic management strategies aim to minimize queues and reduce delays by streamlining vehicle flow. Accurate delay estimation is vital for roundabout assessment and improvement. Engineers and planners employ analytical models, simulations, and field observations, considering traffic volume, geometry, signal timing, and driver behavior (Kennedy & Taylor, 2015). 
Various studies have explored delay factors at roundabouts. Mixed traffic conditions, combining cars, trucks, and bicycles, impact delay, particularly during peak hours. Larger vehicles, like trucks and buses, experience higher delays due to space requirements and different turning characteristics (Abhigna et al., 2016). Travel time, affected by distances between entry and exit points or complex geometries, influences delay. Considering travel time when designing and evaluating roundabouts is essential to ensure efficient traffic flow. 
2.4	LEVEL OF SERVICES
Level of Service (LOS) is commonly used in transportation engineering to examine the quality of service provided by a transportation facility and mostly in roadway system. LOS is often measured and analyzed using key performance indicators such as volume-to-capacity ratio, average travel speed, and vehicle delay. Field observations, traffic surveys, and traffic simulation models can all be used to obtain these measurements. To calculate the proper LOS level, the obtained data is compared to predetermined thresholds or standards set by transportation agencies (Rodrigue, 2019). The Highway Capacity Manual (HCM), which offers recommendations for assessing and analyzing transportation assets, was where the concept of LOS was initially established in 1965. The HCM specifies six letter grade between LOS (A to F) that correspond to various service quality levels. While LOS A represents great service with little delay and fast speeds, LOS F denotes a poor service state with severe congestion, protracted delays, and slower speeds (WHYY, 2014). 
Table 2.1: Level of Service definition based on Delay and V/C for vehicle with alternative methods for Roundabout 
	LOS
	                                          Indicators
	Control delay
(s/veh)

	A
	Usually no queue or conflicting traffic
	d ≤ 10

	B
	Occasionally more than one in the queue
	10 < d ≤ 20

	C
	Not uncommon to have a standing queue of at least one vehicle
	20 <d ≤ 35

	D
	Delay is long enough to be an irritation to most drivers
	35 < d ≤ 50

	E
	Delay approaches most drivers tolerance level
	50 < d ≤ 70

	F
	Approximate at capacity
	d > 70


Source: (HCM, 2010)
2.5	TRAFFIC SIGNAL
 	Traffic signals, also known as traffic lights, are devices used at intersections and pedestrian crossings to regulate traffic flow and enhance safety. They consist of three lights—red, yellow, and green—that convey meaning to drivers. Traffic signals, along with road signs and roundabouts, are employed as strategies to control traffic (Wikipedia). In Singapore, traffic police officers use hand signals outlined in the Road Traffic Act Highway Code (Chung, 2019). Various methods, including traffic signals, road signs, and pavement markings, are used to control traffic. Traffic signals are crucial for managing vehicle and pedestrian movement at intersections, ensuring safety and facilitating efficient traffic flow. They provide clear instructions to drivers, reducing accidents and congestion. Roundabouts are considered a safer alternative to conventional traffic signals and stop signs. They operate on the principle of yielding to traffic already circulating within the roundabout, eliminating the need for traffic signals (Wikipedia). This yield-based approach promotes a continuous flow of traffic and reduces the risk of severe intersection conflicts. 
2.6	TRAFFIC CONFLICT
Traffic conflicts are observable events that can lead to accidents if evasive actions are not taken by the involved parties. These conflicts are characterized by parameters like time-to-collision, post-encroachment time, angle of conflict, and vehicle positions (Wikipedia). These parameters provide an objective way to assess the frequency and severity of potential collisions (Zheng et al., 2014). Traffic conflicts include safe interactions, dangerous conflicts, and collisions, exposing road users to crash risks (Tarko, 2021). The traffic conflict technique is used to evaluate intersection safety. Data collection through conflict surveys has established standards for conflict frequency and severity at signalized and  intersections that are not signalized (Sayed & Zein, 1999). Methods like video analysis are employed to measure conflicts quantitatively and objectively, aiming to enhance road safety (Krivda et al., 2020). 
To effectively utilize the traffic conflict technique, a framework is necessary to define, measure, and apply conflicts accurately. This addresses common issues and limitations in conflict studies (Chin & Quek, 1997). Traffic conflict analysis is crucial for understanding potential collision scenarios and improving road safety. By studying and quantifying conflicts, transportation professionals can identify high-risk areas, implement appropriate mitigation measures, and enhance overall road network safety.
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Figure 2.4: Traffic Conflict in Roundabout and Traditional Cross-Junction (Source: Ihnen A. 2023)
2.7	REVIEW ON PREVIOUS STUDIES ON ROUNDABOUT PERFORMANCE
 	Gizaw (2019), carried out a study on the evaluation and improvement of Abenet Roundabout in Ethopia, the capacity analysis was done using the SIDRA software. The average entry width, circulatory, road width, number of entry and circulatory lanes, and island diameter, traffic movement data with vehicle characteristics and pedestrians volume were collected and analyzed. SIDRA software capacity analysis result indicated that the degree of saturation of Abenet roundabout is 1.45. 
In a study conducted in Baghdad by Aboud et al. (2019) titled "Improving Traffic Operation at a Congested Roundabout: A Case Study," the researchers utilized the SIDRA software to analyze traffic volumes in the area. The study proposed several planning methods to address congestion and traffic bottlenecks in the region, with the aim of enhancing the quality of service and reducing travel time, costs, and CO2 emissions. The implementation of these planning suggestions resulted in significant improvements, including an increase in the level of service from E and F to C, a 16% reduction in travel time, a 25% decrease in expenses, and a 29% reduction in CO2 emissions, as revealed by the study findings. 
Haque & Roknuzzaman (2017), analyze the capacity and Level of Service (LOS) of roundabouts in Khulna Metropolitan City, Bangladesh. According to the results of the capacity analysis using SIDRA software, the roundabout has a degree of saturation more than 0.85. The LOS for the roundabout in Khulna Metropolitan City is "F". The relationship between effective capacity and geometric parameters was constructed to determine the causes of their over saturation (V/C >0.85), and the results show that the number of entry lanes, number of circulatory lanes,and high traffic volumes are the key causes of over saturation. In a performance analysis study conducted by Saustene (2021) on the Gaa-Akanbi roundabout in Ilorin, Nigeria, the researcher utilized SIDRA Intersection 8 to assess its performance. Geometric parameters of the roundabout were measured, and traffic counts were manually observed at 15-15 minute intervals over five working days from 6:30 am to 3:30 pm. The study identified peak and off-peak periods at the roundabout and computed peak hour factors (PHF) for these periods. Using the HCM 2010 method, capacity and performance analysis were performed, revealing entry capacities ranging from 618 to 1560 vehicles per hour during peak periods. The degree of saturation on the approaches exceeded the threshold value of 0.85, ranging from 1.52 to 1.72. The level of service (LOS) for the roundabout indicated LOS F throughout the analysis period. To improve the situation, a redesigned roundabout was proposed, which increased the entry capacities to 2084 vehicles per hour and the volume-to-capacity (v/c) ratio was reduced. The new control delay for the intersection was calculated at 32.7 seconds per vehicle. Based on these findings, the study recommended increasing the number of entry lanes for the Gaa-Akanbi roundabout. 
2.8	SIDRA INTERSECTION 
Sidra Intersection is a software package designed for analyzing intersections, interchanges, and networks, as well as performing signalized intersection timing calculations. It is widely used by traffic professionals for evaluating capacity, assessing the level of service, analyzing performance, and calculating signalized intersection timings. The software employs the gap-acceptance methodology to estimate roundabout capacity, considering factors like geometry and gap acceptance parameters. It uses lane-based traffic and vehicle drive cycle models to simulate intersections and networks, generating various outputs such as volume, movement, and pedestrian data. sidra Intersection also provides technical guidance and support, assisting with field surveys and network-level analysis. Overall, it is a comprehensive tool for evaluating traffic flow and performance at intersections, interchanges, and networks.



CHAPTER THREE
3.0	Methodology
The methodology for the project titled "Evaluation of Roadway Capacity and Traffic Operational Efficiency: A Case Study of Omoda Roundabout to Oja Oba Market" should be designed to gather both qualitative and quantitative data, analyze existing traffic conditions, and assess the effectiveness of current traffic management strategies. Below is a detailed methodology, structured to ensure a thorough assessment of roadway capacity and traffic operational efficiency in the specified corridor. 
3.1	Data Collection
3.1.1	Traffic Volume and Flow Analysis
Objective: To quantify the traffic volume and understand the flow of vehicles along the corridor, specifically from Omoda Roundabout to Oja Oba Market.
Methods:
i. Manual Counting: On-site traffic volume surveys will be conducted at strategic points (e.g., major intersections, roundabout entrances/exits). This method involves counting vehicles during peak and off-peak hours (morning, afternoon, and evening) over several days.
ii. Vehicle Classification: Vehicles will be classified into categories such as cars, buses, trucks, motorcycles, and pedestrians to assess the road's ability to handle various types of traffic.
3.1.2 Peak Hour Analysis
Objective: To identify the traffic patterns during peak hours, which typically create congestion and highlight inefficiencies.
Methods:
i. Peak Hour Surveys: Data collection will be focused on peak hours when traffic demand is highest (e.g., early morning and late afternoon). These hours will be determined based on initial observations and local knowledge.
ii. Travel Time and Delay Studies: Travel times will be recorded for vehicles traveling through the corridor to measure delays, including those at intersections, roundabouts, and congested areas.
3.1.3	Intersection and Roundabout Analysis
Objective: To assess the operational efficiency and capacity of the Omoda Roundabout and other key intersections.
Methods:
i. Manual Traffic Flow Observations: Document the flow of traffic at each intersection and roundabout. Focus on the number of vehicles, pedestrian movements, and the efficiency of traffic signal cycles (if applicable).
ii. Queuing Analysis: Measure the length of queues at intersections and roundabouts during peak hours to identify congestion points.
iii. Capacity Calculation: Use established methodologies (such as Highway Capacity Manual (HCM)) to calculate the theoretical capacity of intersections and compare it with observed traffic flow.
3.1.4	Roadway Characteristics Survey
Objective: To analyze the physical features of the road network and how they affect traffic flow and capacity.
Methods:
i. Road Design Evaluation: Measure lane widths, number of lanes, intersection configurations, and access points.
ii. Condition Assessment: Inspect the road surface quality (potholes, cracks, or other damage) that may impede smooth traffic flow.
iii. Geometric Design Review: Assess whether the road geometry (e.g., curves, grades, and turning radii) supports efficient traffic movement.
3.1.5	Pedestrian and Non-Motorized Traffic Data
Objective: To evaluate the impact of pedestrian and non-motorized traffic (e.g., bicycles, informal traders) on road capacity and operational efficiency.
Methods:
i. Pedestrian Surveys: Conduct surveys to document pedestrian crossings, locations, and peak pedestrian flow times around key intersections or near Oja Oba Market.
ii. Observation of Informal Activities: Observe the presence of informal traders and their impact on traffic flow, particularly around market areas.
3.2 Roadway Capacity Evaluation
3.2.1 Capacity Analysis Using Established Standards
Objective: To determine whether the current road design and infrastructure can handle existing and future traffic demands.
Methods:
i. Use of the Highway Capacity Manual (HCM): Apply methods from the HCM to calculate the Capacity-to-Demand (C/D) ratio for different segments of the corridor and intersections. The C/D ratio helps to identify whether the road is underutilized or overloaded.
ii. Level of Service (LOS) Calculation: Evaluate the LOS at key points along the corridor to assess the road’s performance. LOS ranges from A (free flow) to F (severe congestion). A LOS of D or higher is generally considered acceptable for urban roads.
iii. Critical Lane Flow: Analyze critical lane flows at the roundabout and major intersections to understand the impact of bottlenecks on overall system performance.
3.3 Impact of Traffic Demand on Operational Efficiency
3.3.1Volume-to-Capacity (V/C) Ratio
Objective: To quantify how well the road network is performing in terms of capacity utilization.
Method:
i.V/C Ratio Calculation: Calculate the V/C ratio at different locations along the corridor. A ratio greater than 1 indicates that the road or intersection is operating beyond its capacity, leading to congestion.
3.3.2 Congestion and Delay Analysis
Objective: To assess the levels of congestion and the delays caused by inefficiencies in the traffic system.
Methods:
i. Queuing Analysis: Analyze the formation of vehicle queues at intersections and roundabouts during peak hours.
ii. Delay Analysis: Calculate the average delay per vehicle and identify key congestion points.
3.4	Data Analysis and Interpretation
3.4.1	Descriptive Analysis
Use descriptive statistics to summarize and analyze the collected traffic data. This includes average daily traffic volume, peak hour traffic volume, average speeds, delay times, and queue lengths.
3.4.2	Comparative Analysis
Compare observed traffic conditions (such as travel time, delay, and capacity) with theoretical or standard capacity values to assess operational efficiency.
3.5	Recommendations and Proposed Interventions
Based on the analysis, develop recommendations for improving traffic operational efficiency, which may include:
Road design improvements (e.g., expanding lanes, redesigning intersections).
Signal optimization or installation of adaptive signal systems.
Better management of pedestrian and non-motorized traffic.
Additional infrastructure, such as dedicated lanes for buses or bicycles, to improve overall road efficiency.
Enhanced enforcement of traffic regulations to reduce informal road use (e.g., informal trading, illegal parking).

3.6	Reporting and Presentation of Findings
i. Summarize the findings in a detailed report, including data analysis, charts, maps, and conclusions.
ii. Provide visual aids such as traffic flow maps, intersection layouts, and V/C ratio graphs to illustrate the findings clearly.
iii. Present actionable recommendations for traffic management improvements.















CHAPTER FOUR
RESULT AND DISCUSSION
4.0	GEOMETRIC LAYOUT 
The geometric data of Ministry of Works Roundabout as obtained on the field was drawn using table to present a better illustration of the roundabout. The entry width and exit width for the:
- Oja-oba Approach is 5.3m and 5.4m respectively; while the approach width is 9.75m. 
- Ita-ogunbo Approach has a width of 12m it’s a one lane road with approach width of 8.0m 
- The Okekere Approach has a width of 12m, its also a one lane road and has an approach width of 8m.
- Oloje approach has an entry width of 5.3m and exit width of 5.4m with an approach width of 9.75m
- Adangba approach has 12m width, it’s a one lane road with an approach width of 8m 
The roundabout has a circular inscribed island diameter of 16.5, truck apron of 1.35m, and circulating width on all approaches to be 9.4m.





Table 4.1 Geometry features of Omoda roundabout
	Approach
	Entry 
Width
	Exit
Width
	Approach
Width
	Circulatory
Width

	Oja-oba 
Approach
	5.3m
	5.4m
	9.75m
	9.4m

	Ita-ogunbo
Approach
	12m(one lane)
	12m(one lane)
	8.0m
	9.4m

	Okekere
Approach
	12m(one lane)
	12m(one lane)
	8.0m
	9.4m

	Oloje
Approach
	5.3m
	5.4m
	9.75m
	9.4m

	Adangba
Approach
	12m(one lane)
	12m(one lane)
	8.0m
	9.4m



4.1	TRAFFIC COUNT
Traffic count was conducted at 1hour intervals each. The peak hour for each locations was observe and was used to conduct capacity evaluation of the roundabout. 


Traffic stream collected at Oja-oba approach Table 4.1.1
	Time
Intervals
	Cars
	Keke

	Bike
	Truck
	Bus
	Total

	7:00-8:00am
	144
	100
	110
	0
	100
	454

	8:00-9:00am
	150
	110
	132
	0
	123
	515

	9:00-10:00am
	200
	143
	123
	2
	161
	629

	10:00am-11:00am
	142
	132
	140
	3
	132
	549

	11:00am-12:00am
	100
	120
	90
	0
	167
	477

	12:00am-1:00pm
	130
	115
	135
	2
	187
	569

	1:00pm-2:00pm
	105
	127
	140
	0
	142
	514

	2:00pm-3:00pm
	137
	120
	134
	0
	144
	532

	3:00pm-4:00pm
	129
	134
	145
	1
	156
	565

	4:00pm-5:00pm
	145
	112
	134
	0
	176
	567

	5:00pm-6:00pm
	210
	150
	225
	0
	198
	783




Traffic stream collected at Okekere approach Table 4.1.2
	Time
Intervals
	Cars
	Keke

	Bike
	Truck
	Bus
	Total

	7:00-8:00am
	78
	87
	100
	0
	98
	363

	8:00-9:00am
	100
	104
	105
	0
	42
	351

	9:00-10:00am
	134
	150
	154
	1
	32
	471

	10:00am-11:00am
	100
	120
	167
	0
	100
	487

	11:00am-12:00am
	120
	140
	123
	1
	76
	460

	12:00am-1:00pm
	90
	100
	120
	0
	89
	399

	1:00pm-2:00pm
	112
	134
	150
	2
	90
	488

	2:00pm-3:00pm
	110
	190
	112
	0
	120
	532

	3:00pm-4:00pm
	120
	111
	143
	2
	143
	517

	4:00pm-5:00pm
	159
	145
	123
	0
	143
	570

	5:00pm-6:00pm
	267
	123
	200
	1
	160
	751



Traffic stream collected at Adangba approach Table 4.1.3
	Time
Intervals
	Cars
	Keke

	Bike
	Truck
	Bus
	Total

	7:00-8:00am
	34
	54
	112
	1
	111
	312

	8:00-9:00am
	100
	111
	117
	0
	132
	460

	9:00-10:00am
	130
	132
	142
	0
	110
	514

	10:00am-11:00am
	134
	121
	132
	0
	112
	499

	11:00am-12:00am
	160
	142
	112
	1
	132
	547

	12:00am-1:00pm
	76
	77
	87
	2
	123
	365

	1:00pm-2:00pm
	119
	110
	140
	3
	114
	486

	2:00pm-3:00pm
	128
	140
	171
	0
	112
	551

	3:00pm-4:00pm
	200
	132
	154
	1
	134
	621

	4:00pm-5:00pm
	140
	143
	145
	1
	156
	585

	5:00pm-6:00pm
	167
	89
	143
	0
	132
	531



Traffic stream collected at Oloje approach Table 4.1.4
	Time
Intervals
	Cars
	Keke

	Bike
	Truck
	Bus
	Total

	7:00-8:00am
	67
	87
	34
	0
	99
	287

	8:00-9:00am
	45
	78
	92
	0
	120
	335

	9:00-10:00am
	120
	132
	141
	1
	111
	505

	10:00am-11:00am
	123
	134
	154
	4
	80
	495

	11:00am-12:00am
	143
	134
	154
	3
	122
	556

	12:00am-1:00pm
	176
	123
	43
	1
	152
	495

	1:00pm-2:00pm
	233
	123
	141
	2
	127
	626

	2:00pm-3:00pm
	111
	110
	112
	1
	178
	512

	3:00pm-4:00pm
	113
	131
	145
	0
	134
	523

	4:00pm-5:00pm
	111
	123
	123
	1
	150
	508

	5:00pm-6:00pm
	132
	178
	143
	2
	145
	600


Traffic stream collected at Ita-ogunbo approach Table 4.1.5
	Time
Intervals
	Cars
	Keke

	Bike
	Truck
	Bus
	Total

	7:00-8:00am
	94
	111
	121
	1
	121
	448

	8:00-9:00am
	120
	112
	132
	0
	167
	531

	9:00-10:00am
	111
	76
	134
	0
	111
	432

	10:00am-11:00am
	132
	132
	142
	1
	143
	550

	11:00am-12:00am
	123
	143
	142
	1
	167
	576

	12:00am-1:00pm
	132
	144
	154
	2
	155
	587

	1:00pm-2:00pm
	123
	142
	111
	3
	189
	568

	2:00pm-3:00pm
	132
	154
	143
	1
	154
	584

	3:00pm-4:00pm
	143
	156
	111
	0
	132
	542

	4:00pm-5:00pm
	123
	144
	165
	2
	160
	594

	5:00pm-6:00pm
	167
	198
	156
	0
	222
	743



4.2 Traffic Stream Summary
Locations: 5 (Oja-Oba, Okekere, Adangba, Oloje, Ita Ogunbo)
Time Frame: 11 hourly intervals from 7:00 AM to 6:00 PM
Vehicle Types: Cars, Keke, Bike, Truck, Bus
	Vehicle type
	Oja-oba
	Okekere
	Adangba
	Oloje
	Ita-ogubo
	Total across all

	Cars
	1,692
	1,290
	1,451
	1,363
	1,398
	7,194

	Keke
	1,463
	1,437
	1,262
	1,443
	1,462
	7,067

	Bikes
	1,433
	1,547
	1,472
	1,343
	1,409
	7,204

	Trucks
	8
	5
	9
	14
	11
	47

	Buses
	1,558
	1,333
	1,346
	1,418
	1,631
	7,286

	Total
	6,154
	5,612
	5,540
	5,581
	5,911
	28,798


Table 4.2
Figure 4.2 showing the Omoda Roundabout Traffic Stream
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The bar chart showing the total traffic stream by vehicle type. As you can see, Buses, Cars, Keke, and Bikes have significantly higher counts compared to Trucks and confirming that these four dominate the traffic flow.



4.3 Analysis of  Traffic Operational Efficiency
4.3.1. Definition: Traffic Operational Efficiency
Traffic operational efficiency refers to how effectively a roadway or intersection accommodates traffic with minimal delay, congestion, or safety risks. It is influenced by:
· Traffic volume and flow rate
· Roadway design and signalization
· Vehicle type distribution (e.g., cars vs. heavy vehicles)
· Time-based variations (peak vs. off-peak)
	Approach
	Total volume
	Peak hour volume
	Peak hour(time)

	Oja –oba
	6,154
	783
	5:00-600pm

	Okekere
	5,612
	751
	5:00-6:00pm

	Adangba
	5,540
	621
	3:00-4:00pm

	Oloje
	5,581
	626
	1:00-2:00pm

	Ita-ogunbo
	5,911
	743
	5:00-6:00pm


 Table 4.3.1
All approaches experience peak congestion in late afternoon, especially 5:00–6:00pm and Oja-Oba and Ita-Ogunbo are critical congestion points with highest peak hour volumes.
  4.3.2 Vehicle Mix Efficiency
i.A balanced distribution of vehicles exists among Cars, Bikes, Keke, and Buses (~25% each).
ii.Trucks are minimal (<1%), contributing positively to operational efficiency by reducing heavy-vehicle-induced delays.
iii.High motorcycle and tricycle usage indicates significant informal transit dependency, common in urban Nigerian areas.
Table 4.3.2 showing vehicle type contribution by % across all approaches
	Vehicle Type
	% of Total

	Cars
	24.99%

	Keke
	24.55%

	Bikes
	25.01%

	Trucks
	0.16%

	Buses
	25.29%



Table 4.3.3 showing the volume to capacity ratio
	Approach
	Peak hour flow
	V/C Ratio (1 lane)
	Implication

	Oja-oba
	783
	1.31
	Over saturated(congested)

	Okekere
	751
	1.25
	Over saturated(congested)

	Adangba
	621
	1.03
	At capacity (stable/unstable)

	Oloje
	626
	1.04
	At capacity

	Ita-ogunbo
	743
	1.24
	Over saturated


All approaches exceed optimal capacity during peak hours,Oja-Oba, Okekere, and Ita-Ogunbo need signal optimization, lane expansion, or intersection redesign.






CHAPTER FIVE
5.0	CONCLUSION AND RECOMMENDATION
5.1	CONCLUSION
The evaluation of roadway capacity and traffic operational efficiency along the Oja-Oba to Omoda Roundabout corridor reveals critical insights into the challenges and dynamics of urban traffic management in a developing urban context. This route, serving as a vital link for both intra-city and through traffic in Ilorin, Kwara State, experiences substantial vehicular activity characterized by high passenger movement, mixed vehicle types, and intense peak hour congestion.
i. Capacity Utilization
The roadway consistently exceeds its practical capacity, especially during peak hours (5:00–6:00 pm), with volume-to-capacity (V/C) ratios > 1.2 observed at Oja-Oba and other downstream segments.
The corridor operates in an oversaturated flow regime during key periods, indicating a high probability of traffic breakdowns, longer queues, and extended delays.
ii. Traffic Composition
The route carries a balanced yet congested vehicle mix, with nearly equal proportions of cars, keke (tricycles), motorcycles, and buses, each accounting for ~25% of traffic volume.
This heterogeneous traffic significantly reduces operational efficiency due to speed differentials and maneuvering conflicts, particularly from slower vehicles (keke, bikes) sharing lanes with faster-moving ones.
iii. Temporal Patterns
The traffic stream shows dual peaks, with a moderate morning peak (7:00–10:00 am) and a more pronounced evening peak (3:00–6:00 pm), particularly around major intersections like the Oja-Oba and Post Office junctions.
The roadway performs relatively well during off-peak hours, but operational efficiency declines sharply during peak times.
iv. Operational Bottlenecks
Poor intersection control, inadequate turning lanes, informal parking, and lack of lane discipline contribute to delay and reduced throughput.
Keke and bus stops near intersections often obstruct lanes, worsening congestion and creating localized inefficiencies.
Implications for Roadway Efficiency
The corridor is currently operating beyond its design capacity, leading to:
· Increased travel time and fuel consumption
· Poor level of service (LOS E or F during peaks)
· Decreased road safety due to frequent stop-and-go movement and lack of channelization
Without intervention, the situation will worsen with urban growth, especially as population density and vehicle ownership increase.
The Oja-Oba to Omoda Roundabout corridor exhibits low traffic operational efficiency and suffers from capacity constraints, particularly during peak travel periods. While the road serves a critical function in urban mobility, its current structure is not sufficient to handle the mixed and growing demand placed upon it. The combination of undersized infrastructure, poor traffic control, and mixed vehicle flow has led to serious operational inefficiencies.
5.2 RECOMMENDATION
The study recommends Periodic studies of the roundabout should be conducted especially when secondary school students are in session, when primary school students are present and when fuel prices are finally regulated
The study also recommends widening lanes, extending weaving sections, regulating crossing, optimizing signal timing. These interventions aim to enhance traffic flow, safety and environmental sustainability in line with ilorin’s urban growth.
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