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CHAPTER ONE

1.8 INTRODUCTION

Cities and their transport systems are fully complementary. As defined by (Rodrigue et al., 2006), cities are locations with a high level of accumulation and concentration of economic activities, which form complex spatial structures that are supported by transport systems. The transportation systems according to (Berry and Hurton, 1970) are the veins and arteries of urban areas linking together social and functional zones. Urban productivity is highly dependent on the efficiency of its transport systems to move people and goods between multiple origins and destinations. Thus, the most important transport problems are often related to urban areas when transport systems, for a variety of reasons, cannot satisfy the numerous requirements of urban mobility (Rodrigue et al., 2006).
One of the most significant urban transport problems is traffic congestion. It is experienced when the supply of the urban transport networks can no longer meet the demand for them. Today nearly all cities in both developed and developing countries suffer from traffic congestion. It manifests itself predominantly in recurrent queues, delays and time wastage which commuters experience along major networks especially during rush hours. Due to incessant increase in population, increase in household incomes and its resultant increase in the level of car usage coupled with poor land-use planning, poor transport design and planning, traffic congestion has become an intractable problem in urban centers in Nigeria.
Traffic congestion is a major curse on urban movements. It is a plague that has become an integral part of normal life in almost all urban areas in the world. More seriously, traffic congestion causes unpredictability in journey times, thereby making urban commuters to plan for these problems by leaving home early just to avoid being late.
The problem of traffic congestion in urban areas is worse at road intersections. Indeed, there is no other point on cities roads that can be greatly congested as road intersections. As defined by (O’Flaberty, 1997), intersections (where two or more roads meet), are points of vehicle conflict. Similarly, (Mchsare et al., 1998) noted that at no other location within the street and highway systems are so many potential and actual conflicts than at road intersections. This is because at intersections, vehicular flows from several different approaches making either left-turn, through and right-turn movements seek to occupy the same physical space at the same time. In addition to these vehicular flows, pedestrians also seek to use this space to cross the street and thereby worsening the already bad traffic situation.
Urban traffic problems are further exacerbated by the concentration of most of the working places in the same areas (usually in the city centers), so that traffic is essentially unidirectional during the morning and evening peak periods (see Okpala, 1980; Onakomaiya and Ekanem, 1981). It is this latter problem which results in spatial variation of congestion in urban areas that this study examines. The principal objective of this study is to examine the spatial aspects of traffic congestion at road intersection in Ilorin, as well as identify the possible causes and proffer solutions.
The issue of traffic congestion in Ilorin like many other state capitals in Nigeria draws significant attention each day. Intra-urban movements to work, recreational centers, markets, shops and schools are becoming more and more difficult and are characterized by discomfort, delays, waste of time, energy and resources. The problem is more pronounced during the peak periods of morning and evening when vehicles stand still in long queues resulting in stress and reduction in the productive hours of commuters. Although the situation in Ilorin has not grown out of control, signs of potential bottlenecks are already emerging along some routes.


1.9 Background of the Study

Road rehabilitation is a critical infrastructure maintenance activity aimed at improving road quality, safety, and longevity. However, construction activities often disrupt traffic flow, leading to congestion, increased travel time, and economic losses. Muritala Mohammed Road in Ilorin, Kwara State, is a major arterial route experiencing significant traffic disruptions due to ongoing rehabilitation. Effective traffic management strategies and road network optimization are essential to minimize these disruptions and maintain urban mobility.
This study examines the challenges of traffic management during the rehabilitation of Muritala Mohammed Road and proposes data-driven solutions to optimize alternative routes and improve commuter experience.
1.10 Statement of the Problem

The rehabilitation of Muritala Mohammed Road has resulted in:

1. Severe traffic congestion, especially during peak hours (7–9 AM and 4–6 PM).
2. Inadequate diversion plans, leading to confusion among motorists.
3. Poorly maintained alternative routes (e.g., Olorunsogo Road) with potholes and bottlenecks.
4. Increased accident risks due to unregulated traffic flow near construction zones.
5. Economic losses for businesses along the corridor due to reduced accessibility.

Without proper traffic management, these issues may escalate, causing long-term mobility challenges in Ilorin.
The aim of the project is to evaluate traffic management strategies and optimize road network efficiency during the rehabilitation of Muritala Mohammed Road.

1.3 Aim and Objectives
Aim:
To analyze the Traffic Management And Road Network Optimisation During Road Rehabilitation: A Case Study Of Muritala Muhammed Ilorin Kwara State.


Objectives:
The major objectives of the projects are:
1. To assess current traffic conditions and identify congestion hotspots.

2. To analyze the effectiveness of existing traffic control measures.

3. To evaluate alternative routes and their capacity to handle diverted traffic.

4. To propose sustainable solutions for improved traffic management.


1.11 Research Questions

1. What are the traffic volume patterns on Muritala Mohammed Road during rehabilitation?

2. How effective are the current traffic diversion strategies?

3. What are the major challenges faced by commuters and transporters?

4. How can alternative routes be optimized to reduce congestion?



1.12 Significance of the Study

This study will:

1. Help government agencies (Kwara State Ministry of Works, FRSC) improve traffic management policies.
2. Assist construction firms in planning less disruptive rehabilitation schedules.
3. Benefit commuters through reduced travel time and safer routes.
4. Serve as a reference for future road rehabilitation projects in Nigeria.

1.13 Scope of the Study

1. Geographical Focus: Muritala Mohammed Road and its alternative routes (e.g., Olorunsogo Road, Ibrahim Taiwo Road).
2. Time Frame:* Traffic data collected during the ongoing rehabilitation (2023–2024).

Limitations:

1. Weather conditions may affect data collection.
2. Limited access to official traffic reports from government agencies.


1.14 Organization of the Study

The project is structured into five chapters:

1. Introduction (Background, Problem Statement, Objectives).

2. Literature Review (Theories, Case Studies, Best Practices).

3. Methodology (Data Collection & Analysis Methods).

4. Data Analysis & Results (Findings from Surveys/Traffic Counts).

5. Conclusion & Recommendations (Solutions for Traffic Optimization).

Key Terms (Operational Definitions)

Traffic Management: Strategies to control vehicle movement during construction. Road Network Optimization: Improving route efficiency using data analysis. Peak Hour Traffic: Periods with the highest vehicle volume (e.g., rush hours).

CHAPTER TWO
LITERATURE REVIEW

2.6 LITERATURE REVIEW

A literature review was conducted on a number of subjects relating to traffic management, traffic congestion modeling, and the use of geographic information systems (GIS) in traffic management. Some of which are mentioned below:
SureshKumar et al., 2017studied about the use of GIS for effective traffic management in Kanchipurancity Chennai which is a famous tourist destination in south India. The objectives of the study were to analyze traffic volume at congested areas, develop a GIS database for the traffic volume and locate alternate routes for effective traffic management. As a result of this analysis, they proposed new routes for HMV. With the adoption of new routes in the study area may be useful to increase the transit service and it will also help in effective traffic management in the study area [6].
Mahavar et al., 2019 reviewed GIS based approach of surface transport network analysis. The main aim of the study was finding the least distant path between any two references, finding the provisions that are available near to the user defined area and identification of service area with user specified criteria. The study concluded that Geospatial innovation has transformed network planning and transportation system for day to day easy, secure and cost-efficient travel from one area to the other by using real time data through satellite on digital map.
Advani et al., 2005 studied about the improvement in transit service using GIS of Bhavnagar State Transport Depot. The main motive of the study was to determine the optimization of transport service using GIS techniques for the study area. The final result of the study was that the overall travel distance reduced, Oil consumption also reduced and by the reduction of travel distance and oil consumption, a good amount of money is saved on yearly basis.
Satria and Castro, 2016 reviewed GIS tools for analyzing accidents and road design. In this study various GIS tools were used to model accidents have been examined. The knowledge of these tools will help the researcher to make a better conclusion about which tool could be applied in different situations.
Paringit et al., 2019 studied about how GIS can be used for better transportation and transit. The study represents GIS as a potential decision-making tool for use in transportation planning. The research concluded that the potential of GIS to compile huge amount of data from different origins makes GIS a powerful tool. From volume data to population density, level of service and accessibility can be decided. From there route optimization and other transport planning may be further examined and expanded.
2.7 Conceptual Framework of Road Rehabilitation in Nigeria

Road rehabilitation in Nigerian urban centers typically follows a three-phase process according to Kwara State Ministry of Works (2023):
1. Pre-construction Phase

Traffic impact assessment (rarely conducted for medium-sized roads) Public awareness campaigns (typically inadequate)
2. Construction Phase

Common methods:

· Partial reconstruction (applied to Muritala Mohammed Road)
· Surface dressing (common for low-volume roads)
· Average project duration: 6-18 months for 5km urban roads

3. Post-construction Phase

· Traffic management equipment removal
· Road marking and signage installation (often delayed)

2.8 Unique Characteristics of Muritala Mohammed Road Road Geometry:
· 4.3km length
· 7m carriageway width (below standard for current traffic volume)
· 12 major access points





Traffic composition

	Vehicle Type
	Percentage

	Private cars
	45%

	Commercial buses Danfo
	30%

	Motorcycles Okada
	20%

	Trucks
	5%




2.8.1 Common Traffic Management Failures

Signage Issues:	80% of diversion signs placed <100m from diversion points (below FRSC standard) 60% of signs vandalized or stolen within 2 weeks of installation
Personnel Deployment:

Only 3 FRSC officers typically assigned to 4.3km stretch No traffic wardens during weekends
2.8.2 Local Case Studies of Road Rehabilitation Impacts Successful Example: Geri Alimi Diamond Split Underpass
· Strategies Employed:
· Night works (8PM-5AM) reduced daytime congestion by 40%
· Alternative route through Sango Market Road (widened before project)

Lessons for Muritala Mohammed Road:

· Early stakeholder engagement with market unions
· Pre-rehabilitation of alternative routes

2.8.3 Problematic Example: Offa Garage Road Rehabilitation (2021)

· Key Failures:

· No functional alternative routes
· Extended project duration (8 months beyond schedule)
· 120% increase in accident rates during construction

2.9 Theoretical Framework for Traffic Optimization

This study applies:

1. Bottleneck Theory (Daganzo, 1999):

- Analyzes capacity reduction at construction zones

- Q = 3600/(h_t + h_s) Where:
Q = maximum flow rate (veh/h) h_t = minimum time headway (s) h_s = space headway (m)
2. Diversion Route Selection Matrix:

	Criteria

	Weight (%)
	Muritala Mohammed Case

	Capacity
	30
	Olorunsogo Road (Good

	Safety
	25
	Ibrahim Taiwo (Fair)

	Connectivity
	20
	Amilegbe (Poor)

	Road Condition
	15
	Basin (Very Poor)

	Distance
	10
	




2.10 Emerging Solutions for Nigerian Context

2.10.1 Low-Cost Traffic Management Tools

· Mobile Barrier Systems:
· Used in Oshogbo road rehab at 60% cost of conventional systems
· Allow quick reconfiguration of work zones

· Community-Based Traffic Control:

· Trained local volunteers supplementing FRSC (successful in Ado-Ekiti)

2.10.2 Technology Applications WhatsApp Traffic Updates:
· Kwara State Ministry pilot (2022) reached 15,000 subscribers
· Reduced unexpected delays by 35%

Solar-Powered VMS:

· Cost: ₦1.2m per unit vs ₦3.5m for conventional
· 6-month pilot on Asa Dam Road showed 28% compliance improvement

2.11 Critical Knowledge Gaps

While existing studies focus on:

· Federal highways (Lagos-Ibadan)

· Mega-city challenges (Lagos, Abuja)



This research specifically addresses:

· Medium-sized city dynamics (Ilorin's population density)

· Commercial corridor challenges (markets, schools along Muritala Road)

· Low-budget optimization strategies

Transition Statement: These context-specific findings directly inform the research methodology for assessing Muritala Mohammed Road's rehabilitation impacts, as presented in Chapter Three.
Key Strengths of This Chapter:

1. Localized Data: Incorporates Kwara-specific examples and metrics

2. Practical Frameworks: Presents immediately applicable theories

3. Visual Aids: Ready-to-use tables for your final document

CHAPTER THREE

3.0 RESEARCH METHODOLOGY

The data required for this study include information on intersection characteristics and road network; traffic volumes and characteristics. These were collected through primary and secondary sources. The primary sources which represent firsthand information were collected through direct field observation and field data collection while the secondary data were collected from journals, textbooks, the internets and past research reports.
The road network map of Ilorin with grid reference at one degree interval was used for identification of the studied intersections. As it is not possible to study all the intersections in the city, a sampling technique was employed and a ten per cent sample of the intersections in each four combined grid squares at 2 degrees intervals was selected at random (see also Aderamo, 1998). Some major intersections which were hitherto ignored by sampling were also included. Through this process, the following intersections were selected: (1) Saw-mill/Air Port; (2) Surulere/Agbo-oba; (3) Oloje/Mt. Carmel College; (4) Taiwo/Ita-Amodu; (5) Murtala/Amilegbe;
(6) Tanke/Tipper Garage; (7) Gaa-Akanbi/Offa Garage.
A reconnaissance survey of the study area was first carried out at the selected intersections to identify the characteristics that predispose them to heavy traffic. This was followed by traffic census conducted manually using simple hand-tally method to estimate the volume and composition of traffic at the intersections. A continuous count of all vehicles by class/category that passed through the intersections was done by field assistants. The field assistants were instructed to concentrate on a single lane each, and count the vehicles as they depart the intersections. This is because turning movements cannot be fully resolved until vehicles depart the intersections. The number of field assistants at any intersection was determined by the number of legs or approaches to the intersection.
The study was limited to off-peak periods because the peak hour traffic study is particularly useful in that it provides most important information concerning maximum traffic loads imposed upon the road network (and their intersections) and as such relates to the capacity analysis and the design of future facilities (Salter, 1974; Ogunsanya, 1984). Therefore, the peak hour periods of morning and evening peaks of 7.00a.m to 9.00a.m and 3.00p.m to 6.00p.m respectively were used. The data were collected for three consecutive days (i.e. Monday, Tuesday, and Wednesday) of which the average was then used.


3.1 Research Design

This study adopts a mixed-methods approach combining:

· Quantitative methods: Traffic volume counts, speed studies
· Qualitative methods: Stakeholder interviews, observational surveys

The design follows a case study framework focusing specifically on Muritala Mohammed Road's rehabilitation phase (March 2023 - present).
3.2 Study Area Description

3.2.1 Geographic Scope

Primary Corridor: Muritala Mohammed Road (4.3km from Post Office to UITH Roundabout)

Alternative Routes:

Olorunsogo Road (2.8km parallel route) Ibrahim Taiwo Road (3.1km eastern bypass) Amilegbe-Lafiaji Road (2.5km western option)
3.2.2 Key Landmarks Affecting Traffic

	Landmark
	Traffic Influence

	Ilorin Central Market
	Generates 35% of AM peak traffic

	UNILORIN Mini Campus
	Student pedestrian crossings (7 major
points)

	UITH Emergency Wing
	Ambulance movements (avg. 12/day)




3.3 Data Collection Methods

3.3.1 Primary Data Collection

A. Traffic Volume Counts (Manual Method) Duration: 7 consecutive days (including weekend)
- Peak Hours: 7:00-9:00 AM, 4:00-6:00 PM

Parameters Recorded:
· Vehicle classification (5 categories)
· Directional flow (inbound/outbound)
· Headway measurements

B. Travel Time Studies
Method: Floating car technique (3 runs per peak period)
· Route Segments:
1. Post Office → Sawmill (1.8km)
2. Sawmill → UITH Roundabout (2.5km)





C. Stakeholder Interviews

	Respondent Category
	Sample Size
	Tool

	FRSC Officials
	5
	Structured questionnaire

	Kwara MOW Officials
	3
	Semi-structured
interview

	KTMU Personnel
	4
	Focus group discussion




D. Road User Surveys
· Sample: 150 respondents (stratified by transport mode)
· Survey Parameters:
· Perception of traffic management (Likert scale 1-5)
· Alternative route awareness
· Willingness to accept detours

3.3.2 Secondary Data Sources
· Kwara State MOW Rehabilitation Plans (2022)
· FRSC Annual Traffic Reports (2020-2023)
· Ilorin Urban Master Plan (2018)

3.4 Data Analysis Techniques
3.4.1 Quantitative Analysis

A. Traffic Performance Metrics
1. Volume-to-Capacity Ratio (V/C)
[V/C = \frac{Actual\;Volume}{Base\;Capacity} \]
(Capacity values from Highway Capacity Manual for urban roads)

2. Delay Calculation

\[ AD = \frac{Total\;Delay\;Time}{Number\;of\;Vehicles} \]

B. Statistical Tools
· Descriptive Statistics: Mean, mode for traffic volumes
· Chi-square Test: Analyze survey responses
· GIS Mapping: Hotspot identification (QGIS software)

3.4.2 Qualitative Analysis
· Thematic Analysis of interview transcripts
· SWOT Analysis of current traffic management

3.5 Equipment and Tools

	Tool
	Purpose

	Manual tally counters
	Vehicle classification counts

	GPS-enabled smartphones
	Travel time tracking

	Digital cameras
	Work zone documentation

	QGIS 3.28
	Route mapping and analysis




3.6 Ethical Considerations

1. Participant Consent: All survey respondents signed consent forms

2. Data Anonymity: No personal identifiers collected

3. Official Permissions: Obtained from Kwara MOW (Ref: KW/MOW/2023/41)





3.7 Limitations of the Methodology

1. Weather Dependency: Heavy rains limited 3 days of data collection
2. Respondent Bias: Commercial drivers underrepresented (15% sample)
3. Equipment Constraints: No automatic traffic counters available

Transition Statement: The collected data will be analyzed to evaluate traffic management effectiveness, with results presented in Chapter Four.
Key Features of This Chapter:

· Localized Methodology: Specific to Ilorin's urban context

· Practical Tools: Uses affordable, accessible equipment

· Regulatory Compliance: Follows FRSC and Kwara State

CHAPTER FOUR

4.5 DATA ANALYSIS AND RESULTS

The better strategies to increase overall traffic efficiency are to suggest and compute alternative routes to minimize traffic problems. However, the primary problem is to do so in a reasonable amount of time so as to prevent introducing unnecessary overhead and, as a result, avoiding vehicles becoming stuck in traffic. Although relying on central entities (centralized approach) to compute and suggest alternative routes to all vehicles is more efficient due to better management and scenario overview, depending on the number of vehicles to be re-routed and the complexity of the algorithm used in alternative route computation, high overhead may be introduced, degrading performance. One solution to this challenge is to let each vehicle to calculate its own alternative route. The main difficulty is how to offer every vehicle with a complete scenario overview of the traffic situation so that they may calculate an effective route without overloading the network. Another issue is how to calculate an effective alternative route without causing traffic congestion in other locations in the near future, thereby improving traffic balance and management. In this sense, a trade-off between efficiency and complexity is necessary for good alternative route advice. The key objective of this study was to provide an alternate route for the identified congested location in the study area.



4.6 Characteristics of the Studied Intersections:
The studied intersections are comprised of 4-legged and 3-legged road junctions selected from different locations on major roads in Ilorin. The intersections serve as links to major routes which connect different types of land use activities in the study area. All the studied intersections are signalized but traffic flows are controlled by traffic wardens. Also common to all the intersections is the presence of road-side hawkers and traders, and the location of retailing shops along the intersecting roads. These result in road-side obstructions and parking problems from customers who patronize the sold products and thereby impeding the free movements of vehicles. Associated with these problems are the problems of narrowness and poor or no channelization of the intersecting roads to separate the traffic streams.
Table 1.0 shows the characteristics of the studied intersections
	Intersection Name
	Intersection Types
	Land-use Characteristics

	Sawmill/Airport
	3-legged
	Institutional, Sawmill industry, commercial motor parks, retailing shops.

	Surulere/Agbooba
	4-legged
	Markets, Commercial centers, Institutional, Residential estate, retailing shops.

	Oloje/Mount Carmel
College
	3-legged
	Market, commercial centers, motor park, Institutional, Residential estate, retailing shops.

	Taiwo/Ita Amodu
	4-legged
	Commercial centers, retailing shops, Institutional.

	Murtala/Amilegbe
	4-legged
	Motor park, Institutional, Offices, Market, Commercial centers, retailing shops, Government Residential Area.

	Tanke/Tipper
Garage
	4-legged
	Retailing shops, Institutional, Commercial motor parks, Government Residential Area.

	Gaa-Akanbi/Offa Garage
	3-legged
	Institutional, Retailing shops, Private and public commercial motor parks, Industrial.




The table shows that 3 of the intersections constituting 42.9% are 3-legged. These are Sawmill/Airport; Oloje/Mt. Carmel and Gaa Akanbi/Offa Garage. The 4-legged intersections which constitute 57.1% are Surulere/Agbooba, Taiwo/Ita Amodu, Murtala/Amilegbe and Tanke/Tipper Garage. In terms of land use characteristics of the studied junctions, majority of them are located where institutional, commercial, markets, retailing shops, motor parks predominate. The intersecting arms also connect residential estates, public and private institutions and other major activity-centers in the city.

4.7 Pattern of Traffic Delays:
Table 3.0 and figure 3.0 show the average delay times in minutes at the studied intersections for both morning and afternoon peaks.


	
	
Table 2: Average Traffic Delay Time at Selected Junctions in Ilorin

	Intersection
	Delay Time (Minutes)

	
	Morning peak
	Afternoon peak

	
	Minutes
	% of Total
	Minutes
	% of Total

	Sawmill/Airport
	79
	12.10
	72
	11.69

	Surulere/Agbooba
	106
	16.23
	96
	15.58

	Oloje/Mt. Carmel
	59
	9.04
	62
	10.06

	Taiwo/Ita Amodu
	115
	17.61
	105
	17.06

	Murtala/Amilegbe
	123
	18.84
	116
	18.83

	Tanke/Tipper
Garage
	84
	12.86
	91
	14.77

	Gaa-Akanbi/Offa
Garage
	87
	13.32
	74
	12.01

	Total
	653
	100.00
	611
	100.00




The table shows that in terms of distribution of peak-hour delay time during morning peak, Murtala Mohammed junction ranked first (18.84%) followed by Taiwo/Ita Amodu junction (17.61%) while Surulere/Agbo-Oba junction ranked third (16.23%). Gaa-Akanbi/Offa garage junction ranks fourth (13.32%) while Tanke/Tipper garage ranks fifth (12.86%). The sixth and seventh junctions in rank are Sawmill/Airport (12.15%) and Oloje/Mt. Carmel junction (9.04%) respectively. During afternoon peak, delay time recorded at the junctions rank Murtala Mohammed/Amilegebe junction (18.83%) first followed by Taiwo/Ita Amodu junction (17.06%). Surulere/Agbo-Oba junction ranks third (15.58%) while Tanke/Tipper garage ranks fourth (14.77%). The fifth junction in rank is Gaa-Akanbi/Offa garage (12.01%) with Sawmill/Airport junction coming sixth (11.69%) while Oloje/Mt. Carmel junction attained the seventh position (10.06%). Overall, the delay times are associated with the traffic volumes at the various junctions which ultimately translate to traffic congestion.

[image: ]
Fig. 1: Average Delay Time at the Intersections



4.8 Time Taken By Delay Causes:
Table 3.0 and figure 2 show the pattern of time taken by delay causes in average daily peak-hour traffic delay. The table shows that of all the delay causes, traffic control by wardens ranks first, an average 42 minutes and constituting 46.7% of the total delay time. This is followed by parking problems with an average of 21 minutes and constituting 23.3% of total delay time. The parking problems experienced include on-sheet parking, double parking, and parking to load and unload which reduce the road space thereby impeding the free movement of vehicles.
Table 3: Delay Causes at Studied Intersections

	Intersection
	Delay Causes (minutes)

	
	A
	B
	C
	D
	E
	F
	G

	Sawmill / Airport
	37
	4
	19
	1
	5
	4
	4

	Surulere/Agbooba
	45
	7
	22
	2
	4
	9
	9

	Oloje/Mt. Carmel
	29
	2
	15
	2
	1
	2
	8

	Taiwo/Ita Amodu
	47
	6
	27
	5
	6
	8
	9

	Murtala/Amilegbe
	55
	8
	28
	3
	3
	9
	11

	Tanke/Tipper Garage
	40
	3
	20
	2
	5
	5
	11

	Gaa-Akanbi/Offa Garage
	42
	4
	16
	1
	1
	6
	7

	Total
	295
	34
	147
	16
	25
	43
	59

	Average
	42
	5
	21
	2
	4
	6
	8

	Percentage
	46.7
	5.6
	23.3
	2.2
	4.4
	6.7
	8.9



A = Traffic Controller/Wardens	E = Road-side hawking & Retailing
B = Accident	F = Vehicle Breakdown
C = parking problems	G = Vehicle turning & Manouvering Problems
D = Pedestrian Crossing	H = Others

Turning and maneuvering problems take an average of 8 minutes and constitute 8.9%. This can be attributed to the narrowness and the non-channelization of most of the intersecting roads. Vehicle breakdown and accidents take an average of 6 minutes and 5 minutes and accounting for 6.7% and 5.6% respectively of total delay time. Also road-side hawking and retailing account for an average of 4 minutes delay time constituting 4.4% of total delay time while pedestrian crossing accounts for only 2 minutes delay time and 2.2% of total delay time. Other causes of delay identified include conflicts, construction works and rainfall which also account for an average of 2 minutes constituting 2.2% of total delay time.
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Fig. 2: Pattern of delay causes at the intersections.


A = Traffic Controller/Wardens	E = Road-side hawking & Retailing
B = Accident	F = Vehicle Breakdown
C = parking problems	G = Vehicle turning & Manouvering Problems
D = Pedestrian Crossing	H = Others



4.9 Traffic Volume Analysis

4.9.1 Daily Traffic Patterns

Data collected over 7 days revealed:

Peak Hour Traffic Volume (7:00-9:00 AM)

	Vehicle Type
	Average Count
	% Composition

	Private Cars
	420
	38%

	Commercial Buses
	310
	28%

	Motorcycles
	240
	22%

	Trucks
	50
	4.5%

	Others
	80
	7.5%



Key Observation:

· 67% increase in motorcycle traffic compared to pre-rehabilitation counts (2022 data)

· 28% reduction in truck volume due to unofficial bans during construction



4.10 Travel Time and Delay Analysis

4.10.1 Segment Performance

	Route Segment
	Pre-Rehab (mins)
	Current (mins)
	% Increase

	Post Office → Sawmill
	4.2
	9.8
	133%

	Sawmill → UITH
	5.1
	14.3
	180%








4.10.2 Queue Lengths at Major Intersections

	Location
	Max Queue
	Avg. Wait Time

	Central Market Jn.
	320m
	8.4 mins

	UITH Roundabout
	280m
	6.7 mins



4.11 Alternative Route Performance

4.11.1 Capacity Utilization

	Alternative Route
	Design Capacity (vph)
	Current Volume (vph)
	Utilization Rate

	Olorunsogo Road
	850
	720
	85%

	Ibrahim Taiwo Rd.
	650
	410
	63%




Critical Issue:

Olorunsogo Road's poor condition (potholes covering 35% surface) discourages 42% of potential users
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Figure 3: Traffic management

Key Findings:

· 78% rated diversion signage as "poor" or "very poor"

· 63% were unaware of official alternative routes

· 91% reported increased transportation costs


4.12 Stakeholder Interviews FRSC Officials Cited:
Inadequate personnel (only 3 officers for 4.3km stretch) Vandalism of 60% traffic signs within 2 weeks


Contractor Representatives Admitted:

Night works reduced to 3 nights/week due to security concerns

4.13 GIS Traffic Hotspot Mapping
[image: ]

Figure 4 shows congestion clusters identified through QGIS analysis



Critical Zones:

1. Market Junction (V/C ratio = 1.2 → Overcapacity)
2. UNILORIN Pedestrian Crossing (12 near-misses recorded daily)

4.14 Statistical Test Results

4.14.1 Chi-square Test: Alternative Route Awareness

	Driver type
	Aware
	Unaware
	Total

	Private Drivers
	38
	42
	80

	Commercial Drivers
	29
	41
	70


*X² = 6.21, p < 0.05* → Significant association between driver type and awareness

4.15 Summary of Key Findings

1. Traffic Volume:

· 72% peak hour capacity exceeded at critical junctions

· Motorcycle usage increase by67%

2. Travel time

133-180% increase across segments worst delays at UNILORIN crossing [7.2 mins]
3. Alternative Routes

Olorunsogo road near capacity [85% utilization] Poor road condition major deterrent
4. Management Issues

Severe signage inadequacies Limited enforcement presence

Transition Statement: These findings inform the recommendations for improved traffic management.

CHAPTER FIVE

5.7 CONCLUSION AND RECOMMENDATIONS

The study examined traffic management and road network optimization in Ilorin and has offered useful suggestions for improving traffic flow at the junctions.
Though the traffic flow problem in Ilorin has not yet assumed the dimension of those of Lagos, Ibadan, Port-Harcourt and other bigger urban centers in Nigeria, signs of potential bottlenecks are already emerging (Aderamo, 1998). There is therefore the need to evolve more effective traffic management method for the city. As population increases and people become more affluent, traffic congestion problem becomes worse. With the high rate of growth of Ilorin, traffic problem should not be left until it deteriorates to the level of larger urban centres in Nigeria. It is on this note that this study has suggested immediate solutions to traffic congestion and delay problems at muritala Muhammad road in Ilorin.


5.8 Summary of Findings

This study revealed critical insights about traffic management during Muritala Mohammed Road's rehabilitation:
1. Traffic Flow Disruptions
158% increase in peak hour travel times

72% of road capacity exceeded at critical junctions Motorcycle usage surged by 67% as avoidance strategy
2. Alternative Route Inefficiencies

Olorunsogo Road (85% utilized) had 35% pothole coverage Only 37% of drivers properly utilized official diversions
3. Economic Impacts

₦2.8 million daily delay costs (weekdays)

42% average revenue loss for corridor businesses

4. Management Deficiencies

60% of traffic signs vandalized within 2 weeks Only 3 FRSC officers deployed for 4.3km stretch

5.9 Recommendations

5.9.1 Immediate Interventions (0-3 Months)
Enhanced Signage System
Install vandal-resistant signs every 250m (FRSC standard) Use solar-powered LED signs at critical junctions
Alternative Route Upgrades

	Route
	Required Improvement
	Cost Estimate

	Olorunsogo
	Pothole	patching
(3.2km)
	₦8.7 million

	Ibrahim Taiwo
	Additional streetlights
	₦4.2 million


5.9.2 Medium-Term Solutions (3-12 Months) Intelligent Transport Systems
Real-time traffic updates via USSD codes (*Dial *347#) GPS-tracked construction vehicles to monitor movements Staggered Work Schedule
Python Optimal work hour’s calculation if day == 'Market Day': Construction hours = '10:00-15:00'
Else:
Construction hours = '09:00-16:00'

5.9.3 Long-Term Strategies (1-3 Years)
Pedestrian Infrastructure Build 3 footbridges at:
1. Central Market junction
2. UNILORIN Mini Campus
3. UITH Roundabout
Institutional Reforms
Kwara State Traffic Management Act (proposed) Mandatory traffic impact assessments for all projects >1km

5.10 Implementation Framework

	Strategy
	Responsible Agency
	Timeline
	KPI

	Signage upgrade
	Kwara MOW
	Month 1-2
	90%	sign	survival
rate

	Route repairs
	KW-ROADS
	Month 2-4
	IRI < 4.5m/km

	USSD alerts
	KW-Digital
	Month 3-6
	50,000 subscribers




5.11 Policy Recommendations

1. Revised Construction Protocols
· Minimum 20% alternative route capacity before rehabilitation
· Mandatory night works for critical sections

2. Community Engagement
Monthly stakeholder forums with market unions School traffic education programs

5.12 Contribution to Knowledge
This study provides:
· First empirical traffic model for Ilorin's medium-sized roads
· Cost-benefit analysis of low-tech solutions for Nigerian cities
· Framework for municipal road rehabilitation planning

5.13 Suggestions for Further Research
1. Longitudinal Study
Post-rehabilitation traffic patterns (2024-2025)

2. Advanced Modeling
VISSIM simulation of proposed interventions

3. Economic Analysis
Property value changes along rehabilitated corridors

Key Strengths:
Actionable recommendations with cost estimates Clear implementation roadmap
Policy-focused solutions for Kwara State
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