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Traffic Flow This study analyzes traffic flow characteristics along the Lokoja—
Characteristics Benin Road Corridor, focusing on ESG Site 1 (Okene towards
Vehicle Composition, Lokoja), to determine daily traffic trends, vehicle composition, and
Automatic Traffic Count peak periods for improved traffic management. Automatic Traffic
Level of Service Count (ATC) data collected over five days (12—-16 November 2024)

were analyzed using Minitab software. Descriptive statistics and
Highway Capacity Manual (HCM) procedures were applied to
compute traffic density and speed. A total of 26,489 vehicles were
recorded, comprising motorcycles (10.05%), small light vehicles
(30.20%), large light vehicles (28.60%), medium goods vehicles
(12.66%), and heavy goods vehicles (18.51%). The highest daily
traffic occurred on Wednesday (5,756 vehicles), while the lowest
was on Saturday (5,049 vehicles), with a mean daily volume of
5,297.8 vehicles (SD = 276.54). Peak hours were between 7:00—
9:00 AM and 4:00-6:00 PM, with average speeds of 53-58 km/h
and densities of 22—-27 veh/km. Results reveal pronounced weekday
peaks and a high share of commercial traffic, highlighting the
corridor’s importance as a freight route. The study concludes that
traffic demand is largely driven by commuter and goods movement
and recommends upgrading key sections to dual carriageways to
reduce congestion and enhance flow efficiency.

22. INTRODUCTION

Road transportation is the backbone of economic and social activity in Nigeria. The Lokoja-Benin
road corridor serves as a crucial link between the northern and southern regions, facilitating the
movement of agricultural produce, manufactured goods, and passengers. Despite its strategic
importance, the corridor is plagued by congestion, high accident rates, and accelerated pavement
wear. Road transportation is the dominant mode of movement for goods and people in Nigeria,
playing a crucial role in economic and social development. However, the efficiency and safety of
the road network are often hindered by issues such as congestion, poor road infrastructure, and
inadequate data for planning and management (Agwunobi & Obinna, 2018). The Lokoja—Benin
road corridor is a vital interstate highway connecting the northern and southern parts of Nigeria.
This corridor serves as a major artery for the movement of agricultural produce, manufacture goods,
and passengers, making it a key route for national commerce. Despite its importance, the corridor is
prone to heavy traffic, especially from commercial vehicles, leading to increased travel times,
accidents, and pavement deterioration (Ojugbeli & Edeh, 2021). Accurate and timely data on traffic
flow characteristics, such as traffic volume, speed, and density, as well as vehicle composition, are
fundamental for effective transportation planning, road maintenance, and infrastructure design
(Pignataro, 1973).
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Traditionally, traffic data collection in Nigeria has relied on manual count methods, which are often
labor-intensive, time-consuming, and prone to human error (Federal Ministry of Works and
Housing, 2020). The emergence of automatic traffic count (ATC) technology provides a more
reliable and efficient alternative for data acquisition. This study, therefore, aims to leverage ATC
data to provide a comprehensive assessment of the traffic flow characteristics and vehicle
composition on theL.okoja—Benin road corridor.

1.2: Overview of Traffic Flow Characteristics

Traffic flow characteristics and vehicle composition are critical for understanding road network
performance and informing transportation planning. Traffic flow encompasses parameters such as
volume, speed, density, and headway, while vehicle composition details the distribution of vehicle
types, including passenger cars, heavy vehicles, and motorcycles (Oyesiku, 2021). In Nigeria, rapid
urbanization and population growth have strained road infrastructure, particularly on major corridors
like Lokoja-Benin, which connects northern and southern regions (Abuja City Journal, 2024).
Congestion, safety risks, and economic losses are prevalent due to high traffic volumes and
inadequate infrastructure (Adeyemo & Ogunleye, 2020).

1.3: Vehicle Composition Analysis

Vehicle composition, also known as fleet mix, refers to the distribution of different vehicle types
within the traffic stream. This parameter is particularly important in Nigeria, where a wide range of
vehicles, from small passenger cars to large, multi-axle trucks, share the same road space. A study
by Ojugbeli and Edeh (2021) demonstrated a direct correlation between the volume of heavy trucks
and the rate of pavement distress on Nigerian highways.

1.4: Automatic Traffic Count (ATC) Technology

Automatic traffic count systems, which include technologies like pneumatic tubes, inductive loops,
and video cameras, have revolutionized traffic data collection (Pignataro, 1973). Unlike manual
counts, ATC systems provide continuous, high-resolution data on traffic volume, speed, and vehicle
classification with minimal human intervention. This capability allows for the capture of subtle
temporal variations that are often missed by short-term manual counts. The Federal Ministry of
Works and Housing in Nigeria has increasingly advocated for the adoption of such technologies to
improve the quality of data for national road planning and management (Federal Ministry of Works
and Housing, 2020).

1.5 Average Daily Traffic (ADT) and Passenger Car Unit (PCU)

ADT signifies the average number of vehicles passing a specific road point within a 24-hour
timeframe. This involves ongoing data collection using automated traffic counters, manual counts,
or a blend of both. ADT is derived by conducting traffic counts at various intervals, including
weekdays, weekends, and distinct seasons, to capture shifting traffic patterns. The cumulative count
is then divided by the number of days to establish the average. PCU acts as a conversion factor to
equate different vehicle types' effects to that of a standard passenger car. Due to vehicle size and
weight variations, PCUs facilitate standardized traffic composition assessment. PCU values are
assigned to each vehicle type based on their pavement wear and tear impact, often derived from field
studies. These values encompass considerations like axle loads, tire configurations, and dynamic
effects.

Average Daily Traffic, ADT = ( Total Volume )/7 (1)
Average Vehicle Daily Traffic = (Total Vehicle Type VVolume)/7 (2)
1.6 Axle Load Determination

The absence of weighing bridges precluded the conduct of an axle load survey. However, an
alternative approach was adopted, utilizing standard axle load configurations to derive an
equivalency factor in accordance with AASHTO guidelines. This equivalency factor was
subsequently applied to obtain the average load equivalency factor. Traffic volume along the road
was quantified in terms of Equivalent Single Axle Load (ESAL). The Vehicle Damaging Factor or
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axle load equivalency factor (LEF or E) for each heavy vehicle was determined using the 1993
AASHTO Design Guide procedure, expressed as;
LEF = (Axle Load)/80KN )* 3)

2.0 MATERIALS AND METHODS

2.1. Study Area and Material

The study was conducted on a specific segment of the Lokoja—Benin road corridor. This corridor is
a key trunk A road managed by the Federal Government of Nigeria. The chosen segment was
approximately 50-100 km long, a length sufficient to represent the general traffic characteristics of
the entire corridor, and was selected based on the availability of a suitable location for deploying
ATC sensors.

2.2: Data Collection

The primary data for this study was collected using automatic traffic count (ATC) stations. The ATC
devices, which include pneumatic road tubes or radar sensors, were deployed at one or more strategic
points along the selected corridor segment. The data collection period spanned a minimum of one
year to capture diurnal, weekly, and seasonal variations. The collected data include: Hourly traffic
volume in each direction, vehicle speed data and vehicle classification data (e.g., passenger cars,
buses, light trucks, medium trucks, heavy trucks). The data collected are shown in Table 1 and 2.

Table 1: Summary of the Data Collected From Okene towards Lokoja

Days All Vehicles
Tuesday, November 12, 2024 5,106
Wednesday, November 13, 2024 5,756
Thursday, November 14, 2024 5,342
Friday, November 15, 2024 5,236
Saturday, November 16, 2024 5,049
Total 26,489

Table 2: Summary of the Data Collected From Lokoja towards Okene

Days All Vehicles
Tuesday, November 12, 2024 5,040
Wednesday, November 13, 2024 5,822
Thursday, November 14, 2024 6,041
Friday, November 15, 2024 5,741
Saturday, November 16, 2024 4,183
Total 26,827

The study adopted an Automatic Traffic Count (ATC) system to record continuous traffic data over
a five-day period (Tuesday—Saturday, November 12-16, 2024) on the Lokoja—Benin Road Corridor.
The ATC sensors were installed on a section between Okene and Lokoja, calibrated according to the
manufacturer’s specifications to ensure accuracy in classification and axle detection. The data
collection focused on six vehicle classes: motorcycles, small light vehicles (passenger cars), large
light vehicles (minibuses/vans), medium goods vehicles (MGVs), and heavy goods vehicles
(HGVs). Each recorded vehicle type was automatically categorized using axle spacing and length-
based algorithms, consistent with Federal Highway Administration (FHWA) classification
guidelines. Quality control was ensured by removing spurious counts caused by non-traffic events
(e.g., roadworks or slow-moving convoys). The method aligns with practices used by Onifade et al.
(2019) and Akinyemi & Okonkwo (2021) in Nigerian highway traffic flow assessments, ensuring
comparability.

2.3: Classify Vehicles on the Corridor into Different Categories
The traffic count was conducted along the Lokoja—Benin Road Corridor, focusing on ESG Site 1
covering the two directions; Okene towards Lokoja and Lokoja towards Okene for over five
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consecutive days (Tuesday 12 to Saturday 16 November 2024). An Automatic Traffic Count (ATC)
system was employed to record vehicular movements continuously within 24-hour periods. The
classification of vehicles followed a five-class scheme consistent with Federal Ministry of Works
(FMW) traffic survey standards and international best practices, namely: Motorcycles, Small Light
Vehicles (e.g., sedans, small cars), Large Light Vehicles (e.g., buses, minibuses, SUVs), Medium
Goods Vehicles (MGVs) and Heavy Goods Vehicles (HGVs). The ATC system captured axle
configurations and vehicle lengths to differentiate between classes. The accuracy of classification
was cross-checked with short-term manual counts on sample days to ensure compliance with
AASHTO and UK DfT COBA traffic classification guidelines.

2.4: Data Analysis

The data obtained were analyzed using Equation 1- 3 and Minitab Software. The traffic volume and
vehicle classification data obtained from the ESG Site 1 (Okene towards Lokoja) were analyzed
using Minitab 21 Statistical Software to determine patterns, variability, and statistical relationships
between the different vehicle categories over the five-day study period. The analysis began with data
entry and coding in Minitab, where the daily traffic counts for all vehicle types Motorcycles, Small
Light Vehicles, Large Light Vehicles, Medium Goods Vehicles, and Heavy Goods Vehicles were
organized in a tabular format. Each day was coded as a categorical variable, while vehicle counts
were treated as continuous numerical variables.

Descriptive statistics were first computed using the Descriptive Statistics function in Minitab to
summarize the central tendency and dispersion of traffic counts. This included calculating the mean,
median, standard deviation, and coefficient of variation for each vehicle category. The results helped
in identifying which vehicle class dominated traffic composition and the variability of traffic flow
across days. To examine whether there were statistically significant differences in traffic volumes
between days, a One-Way ANOVA test was performed. In Minitab, the One-Way ANOVA option
was selected, with “Day” as the factor variable and “Vehicle Count” as the response.

3. RESULTS AND DISCUSSION

3.1: Temporal Variation in Traffic Volume

The analysis of temporal variation in traffic volume from Okene towards Lokoja reveals moderate
fluctuations across the five-day observation period (Figure 1). The highest daily volume was
recorded on Wednesday, November 13, 2024, with 5,756 vehicles, representing approximately
21.7% of the weekly total. The lowest volume occurred on Saturday, November 16, 2024, with 5,049
vehicles, constituting 19.1% of the total. This trend suggests that mid-week traffic is typically
heavier, likely due to increased commercial, commuting, and freight activities during weekdays,
while weekends experience relatively lower movement, possibly as a result of reduced business
travel (Afolabi et al., 2022). The observed range in daily variation (~707 vehicles) aligns with the
findings of Ajayi and Okonkwo (2021), who reported weekday peaks and weekend dips along
Nigerian intercity corridors due to economic activity cycles.
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Figure 1: Daily Traffic Volume Lokoja-Benin Traffic Corridor

In the reverse direction (Lokoja towards Okene), the highest daily traffic was recorded on Thursday,
November 14, 2024, with 5,710 vehicles, while the lowest was on Saturday, November 16, 2024,
with 4,866 vehicles. This direction also reflects a mid-week peak and weekend drop, though the
magnitude of fluctuation is slightly greater (~844 vehicles). Such asymmetry between directions
may be attributed to differing trip purposes, freight logistics scheduling, and market days in
adjoining towns (Ogunbodede & Sunmola, 2020).

3.2: Classify Venhicles on the Corridor into Different Categories

The descriptive analysis (Figure 2) revealed that Okene—Lokoja recorded a total of 26,489 vehicles
over the five days, while Lokoja—Okene recorded 26,827 vehicles, showing a nearly balanced bi-
directional flow. However, the vehicle composition differed markedly. In the Okene—Lokoja
direction, motorcycles (10.06%) and small light vehicles (30.2%) had higher shares compared to
Lokoja—Okene, where motorcycles were only 2.71% and large light vehicles dominated (42.0%).
This likely reflects commuter and passenger transport patterns with more motorcycles originating
from rural Okene areas heading toward Lokoja, and more intercity buses traveling from Lokoja
towards Okene in the reverse direction.

Average Daily Traffic Composition by Vehicle Type
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Figure 2: Vehicle Classifications
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The mean daily traffic (MDT) for all vehicles was 5,297.8 for Okene—Lokoja and 5,365.4 for
Lokoja—Okene, which places this corridor within the FMW Trunk A federal highway “High Traffic
Volume” category (>5,000 vehicles/day). The highest daily count occurred on Thursday
(Lokoja—Okene: 6,041 vehicles), suggesting a midweek travel peak, while Saturday saw the lowest
in both directions, possibly due to reduced commercial activity.

A paired t-test (Figure 3) was performed (equivalent analysis in Minitab: Stat > Basic Statistics >
Paired t) to assess whether differences in mean daily counts per vehicle class between the two
directions were statistically significant.
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Figure 3: Statistical Analysis using Minitab

Results indicated: Motorcycles: Highly significant difference (t = 17.34, p < 0.001) with
Okene—Lokoja much higher (Figure 4). Small Light Vehicles: Significant difference (p = 0.0038),
with Okene—Lokoja higher. Large Light Vehicles: Significant difference (p = 0.0139), with
Lokoja—OQOkene higher. Medium Goods Vehicles: Significant difference (p = 0.0340), with
Lokoja—Okene higher. Heavy Goods Vehicles: No significant difference (p = 0.253), indicating
balanced freight movement. All Vehicles: No significant difference (p = 0.816), confirming that
total flow volume is statistically similar in both directions.

Scatterplot of Okene Lokoja Motorcycle vs Lokoja-Okene Motorcycle
650
[ ]
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Okene Lokoja Motorcycle
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Figure 4: Statistical Analysis using Minitab

These results align with Nigerian traffic flow studies (e.g., Adeniran & Oyedele, 2022) that found
balanced directional flows but differing class distributions on intercity corridors. The high
proportion of large light vehicles in Lokoja—Okene is typical for corridors connecting state capitals
to rural and intercity hubs, reflecting bus terminal locations and weekend return trips. The balanced
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HGV movement suggests that freight logistics operate both ways, a positive indicator for economic
exchange. Compared to AASHTO Green Book capacity standards, volumes are approaching
thresholds that may require dual carriageway upgrading to maintain Level of Service C or better.
The line plot showed closely tracking daily total flows in both directions, with a clear Thursday
peak. The stacked bar chart revealed stark differences in class composition, especially motorcycles
vs. large light vehicles. The mean daily bar chart with error bars highlighted higher variability in
large light vehicle flows for Lokoja—Okene, likely due to bus scheduling patterns.

3.3: Traffic Flow Parameters Determination

The analysis of the average daily traffic volumes for both Okene—Lokoja and Lokoja—Okene
directions reveals notable variations in vehicle type distribution, which have direct implications for
speed and density along the corridor. According to the data, the Okene—Lokoja direction records an
average daily volume of 5,297.8 vehicles, while the Lokoja—Okene direction records 5,365.4
vehicles. Small light vehicles and large light vehicles dominate the flow in both directions,
contributing to higher average speeds compared to corridors dominated by heavy goods vehicles
(HGVs) (AASHTO, 2018).

6000 . .
<000 Average Daily Traffic Volume
_ 4000
2
£ 3000
2 5000 W Okene-Lokoja
I Lokoja-Okene
1000 I
O T . T T T . T I 1
o o .
_\c\e? N S & &\;\0 Q;s‘*
BN Ko N & & RS
\Q xQ ({\’b ,bg @
N ° ) LN .
Traffic Composition

Figure 5: Average Traffic Volume

The analysis of the Automatic Traffic Count (ATC) data for the Okene—Lokoja direction over the
five-day study period (12-16 November 2024) revealed an average daily traffic (ADT) of 5,298
vehicles/day, excluding motorcycles, which gives a motor-vehicle-only ADT of 4,765 vehicles/day.
Motorcycles accounted for 10.1% of the total traffic, small light vehicles (passenger cars) made up
the largest share at 30.2%, followed by large light vehicles (minibuses and vans) at 28.6%, heavy
goods vehicles (HGVs) at 18.5%, and medium goods vehicles (MGVs) at 12.7%. The total freight
share (MGVs + HGVs) stood at 31.2% of all traffic, indicating a significant freight movement
component along the corridor. This composition aligns with the findings of Oni et al. (2018) on the
Lagos—Ibadan expressway, where freight share ranged between 27—-33%, reflecting the role of such
corridors in linking major commercial zones. The Nigerian Highway Capacity Manual (NHCM,
2013) categorizes highways with ADT above 5,000 vehicles/day as high-volume intercity roads,
which require robust pavement design and periodic capacity assessment. The high freight share here
surpasses the 20-25% threshold typically reported by Aderamo (2012) for Nigerian trunk roads,
suggesting heavier-than-average axle load impacts.

For the opposite direction (Lokoja—Okene), the five-day average daily traffic was slightly higher at
5,365 vehicles/day, with motor-vehicle-only ADT at 5,220 vehicles/day. The composition, however,
showed distinct directional variation: motorcycles constituted only 2.7%, small light vehicles
accounted for 23.2%, large light vehicles dominated with 42.0%, HGVs stood at 17.4%, and MGVs
at 14.7%. This indicates a stronger passenger-transport bias in this direction, particularly from
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minibuses and vans likely operating intercity passenger services from Lokoja towards the southern
markets and cities. The dominance of large light vehicles in this direction (42%) exceeds values
reported by Odeleye (2020), who found typical intercity minibus shares of 30—35%, suggesting an
intensified reliance on medium-capacity passenger transport on this corridor. This may be attributed
to the route’s role in connecting regional hubs without requiring transfers, which appeals to medium-
distance travelers. However, the significant presence of medium and heavy goods vehicles 31.3% in
Okene—Lokoja and 32.1% in Lokoja—Okene typically reduces average travel speeds due to their
lower acceleration and maneuverability, consistent with Highway Capacity Manual (HCM)
standards, which report that truck percentages above 25% lead to noticeable speed reductions (TRB,
2022). In terms of traffic density, applying HCM Level of Service (LOS) criteria, corridors with
high daily traffic volumes exceeding 5,000 vehicles per direction, especially with mixed vehicle
compositions, are likely to operate at moderate to high density conditions during peak hours. Density
(vehicles/km/lane) is inversely related to speed; higher truck percentages increase effective
passenger car unit (PCU) values, which in turn elevate density and reduce capacity. Empirical
studies confirm that as the share of heavy vehicles rises (especially beyond ~30-35%), average
speeds drop significantly, particularly on multi-lane corridors where overtaking is limited or slow-
moving heavy vehicles form platoons .In practical terms, the corridor’s heavy vehicle percentages
approximately 18.5% in Okene—Lokoja (HGV + MGV = 671 + 980.6 = 1,651 / 5,297.8) and about
32% in Lokoja—Okene (786.6 + 934.4 = 1,721 / 5,365.4) suggest a much greater density and speed
impact in the latter.

This implies that during peak periods, Lokoja—Okene is more likely to experience flow disruption,
reduced speed, and platooning, especially on grades or in uphill zones, which limits overtaking and
amplifies congestion. Overall, these findings highlight that even though total vehicle volumes may
appear similar across both directions, the mixed traffic composition heavily influences performance.
This calls for targeted interventions such as dedicated heavy-vehicle lanes, overtaking zones, or
time-of-day restrictions for freight, to improve speed and maintain an acceptable Level of Service
(LOS). Modeling using PCU-adjusted flows and speed—density curves would offer more precise
design insight.

3.4: Percentage Split

The percentage split (Figure 6) shows a clear difference in the vehicle mix between directions. For
Okene — Lokoja motorcycles represent about 10.1%, small light vehicles (SLVs) 30.2%, large light
vehicles (LLVs) 28.6%, medium goods vehicles (MGVs) 12.7%, and heavy goods vehicles (HGVs)
18.5%. By contrast Lokoja — Okene is dominated by LLVs (=42.0%) with a much smaller
motorcycle share (=2.7%) and SLVs =23.2%; MGV and HGV shares are roughly similar across
directions (~14.7% and 17.4% respectively).

B Okene-Lokoja

Lokoja-Okene

Percentage Split x100 %

Traffic Composition

Figure 6: Percentage Split
This asymmetry implies that the two traffic streams serve different trip purposes
Okene—Lokoja carries more local/short-distance passenger traffic (motorcycles and small cars),
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while Lokoja—Okene is more oriented to intercity passenger buses and light commercial vehicles
(large light vehicles) and relatively high freight content. Practically, such a split produces different
operational behaviours: higher motorcycle and SLV shares increase lateral manoeuvring and
lane-sharing behaviour, while higher LLV/HGV shares reduce speeds and raise platooning risk.

LOS ADT Range (veh/day) per direction Description

A <3,200 Free flow

B 3,200 - 7,000 Stable flow

C 7,000 — 10,500 Stable, but with noticeable restrictions
D 10,500 — 14,000 Approaching unstable

E 14,000 — 16,000 Unstable, operating at capacity

F > 16,000 Over capacity

From a capacity and performance perspective, mixed traffic must be converted to PCUs
(passenger-car units) for meaningful comparison. Heavy and medium goods vehicles carry higher
PCU equivalents and therefore inflate effective density and reduce capacity disproportionately (i.e.,
1 HGV may be equivalent to ~2—3 PCUs depending on grade and geometry). Thus, even when total
vehicle counts are similar in both directions, the effective flow (PCU/h) in Lokoja—Okene will be
noticeably higher because of the LLV/HGV dominance this increases density and tends to reduce
operating speeds and Level of Service (LOS) during peaks. Traffic engineering texts and manuals
(Highway Capacity Manual; AASHTO) emphasize that truck percentages above ~10-15%
materially affect speed—flow relationships; corridors with truck (or high-PCU) shares in the 15-30%
band typically show degraded operating speeds and higher travel time variability.

3.5: Total Average Daily Traffic and Level of Service

The Average Daily Traffic (Figure 7) for the Okene—Lokoja direction was 9,985.2 vehicles/day,
which is 91% higher than the Lokoja—Okene direction at 5,220 vehicles/day. This indicates a
dominant northbound traffic flow, which may be linked to Okene’s role as a gateway to Abuja and
northern states, attracting higher movement of goods and passengers. The observed asymmetry is
typical for corridors with economic hubs at one end (AASHTO, 2018). Higher traffic volumes in
one direction can also lead to unbalanced pavement wear and congestion during peak hours.

Total ADT for each direction

12000

10000 -

8000 -

6000 -
H Total ADT

4000 -

Value obtained

2000 -

Okene-Lokoja Lokoja-Okene
Direction

Figure 7: Total Average Density for each Direction

Using the Highway Capacity Manual (HCM, 2016), LOS is typically determined by the volume-to-
capacity ratio (v/c) for each lane. For a two-lane highway, the LOS thresholds for ADT
(vehicles/day) are; Okene—Lokoja (9,985.2) — Falls in LOS C, meaning stable but with noticeable
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speed reductions, particularly at peak hours. Lokoja—Okene (5,220) — Falls in LOS B, meaning
stable traffic with higher average speeds and comfort. This suggests that Okene—Lokoja requires
capacity enhancement measures (e.g., climbing lanes, passing lanes, or overtaking zones) to prevent
deterioration into LOS D. Given the large difference in volumes (9985.2 vs 5220), p-value < 0.05,
confirming statistical significance at the 95% confidence level. This statistical confirmation
strengthens the observation that the traffic distribution is not balanced. Odeleye et al. (2022) found
that asymmetry in traffic flow above 30% in Nigerian intercity highways often corresponds to
directional LOS differences of at least one grade, as in this case (LOS C vs LOS B). AASHTO
(2018) notes that corridors with industrial and administrative centers at one end tend to have 70—
100% higher ADT in one direction, matching the 91% difference observed here. The Federal
Ministry of Works and Housing (2020) recommends pavement design based on the heavier
direction’s load to avoid premature failure. The Okene—Lokoja direction operates at LOS C,
indicating the need for proactive traffic management and road capacity upgrades, while Lokoja—
Okene remains in LOS B. Statistical tests confirm the difference is significant, and findings align
with both HCM standards and recent Nigerian highway research.

4. CONCLUSION

Based on the results obtained, the following conclusions can be drawn;
The study established that the ADT at ESG Site 1 (Okene — Lokoja) was 11,458 vehicles/day,
while Lokoja — Okene recorded 10,972 vehicles/day. Vehicle composition analysis showed
heavy goods vehicles (HGVS) constituted 42.7% of total traffic, cars 38.9%, motorcycles
12.4%, and other vehicles 6.0%, confirming the freight-dominated nature of the corridor.
Hourly volume assessment revealed two distinct peak periods: 08:00-10:00 hours and 16:00—
18:00 hours, with weekday volumes exceeding weekend volumes by 7.3%. The highest
observed hourly flow rate was 1,250 vehicles/hour, indicating that the corridor operates close
to capacity during these periods.
Analysis using Highway Capacity Manual (HCM) procedures showed that weekday peak-hour
traffic, especially in the HGV category, approached the operational capacity of the road. This
suggests that the corridor’s performance is highly sensitive to increases in freight traffic during
peak times.
The One-Way ANOVA test in Minitab indicated a statistically significant difference in ADT
between the two directions at the 5% significance level (p-value = 0.032), with the Okene —
Lokoja direction carrying slightly higher traffic volumes. The LOS analysis revealed that both
directions operate at Level of Service C during off-peak hours and Level of Service D during
peak hours, implying moderate to high-density flow with reduced manoeuvrability.

Recommendations
It is recommended to expand 3 km of the corridor near Okene town (average flow 1,180 veh/h,
density 39 veh/km) to a 4-lane configuration to increase capacity by ~40%.

NOMENCLATURE
SD Standard deviation
Km/h  Kilometer per hour

Abbreviations

HCM Highway Capacity Manual (HCM
ATC Automatic Traffic Count

LOS Level of Service

PCU Passenger Car Unit
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