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Abstract

Rapid urbanization and rising vehicle ownership in Dhaka City have led to severe traffic congestion. Despite
infrastructure improvements like the MRT-6 project, congestion is projected to worsen without strategic actions.
This study evaluates the impact of restricting private and non-motorized vehicles to prioritize public transport
along the Pallabi to Mirpur 10 corridor using manual calculations of volume-to-capacity (\V/C) ratios and Level of
Service (LOS), alongside microscopic simulation in PTV VISSIM. Five Key Performance Indicators—average
delay, average speed, travel time, queue length, and LOS—were analyzed. Traffic data from field surveys were
converted to Passenger Car Units (PCU) and projected for 5- and 10-year horizons. Five traffic scenarios were
analyzed: current conditions, future growth without intervention, and interventions involving private and non-
motorized transport restrictions for 5- and 10-year periods. Results show that without intervention, delays could
increase by 18% over 10 years, speeds may drop below 15 km/h, and LOS could degrade to F. With interventions,
delays are reduced by over 66%, speeds nearly double to above 28 km/h, queue lengths decrease by over 80%, and
LOS improves to A and B. The study recommends integrating private and non-motorized vehicle restrictions along
with public transport improvements to alleviate congestion effectively.
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1 Introduction

Dhaka City is one of the fastest-growing megacities globally, grappling with chronic traffic congestion driven by
rapid urbanization, escalating vehicle ownership, and limited road infrastructure (Rahman & Hoque, 2018). The
city’s complex traffic environment includes a highly heterogeneous mix of private vehicles, buses, motorcycles,
rickshaws, and non-motorized modes, which together create challenging dynamics that negatively impact urban
mobility and safety. Recognizing the vital role of public transport in addressing congestion, recent initiatives such
as the Mass Rapid Transit Line 6 (MRT-6) have been developed to enhance transit capacity and offer faster, more
reliable services (Raj et al., 2024). Nevertheless, evidence suggests that despite these infrastructure improvements,
traffic congestion is expected to persist or worsen due to continued growth in vehicle demand and ownership (Tasin
& Hoque, 2021), highlighting the limitations of infrastructure expansion alone in solving urban traffic issues.
Given the constraints of large-scale road expansion in Dhaka’s densely built environment, alternative approaches
such as traffic demand management (TDM) have become essential. TDM strategies focus on regulating private
vehicle use, optimizing traffic flow through signal timing, and encouraging modal shifts to public transport,
ultimately aiming to improve network efficiency and sustainability (Mittal & Biswas, 2019). While Intelligent
Transportation Systems have shown promise in developed countries by enhancing traffic flow monitoring and
congestion management, their application in Bangladesh remains limited due to financial and technological
barriers. Additionally, conventional traffic management tools—such as parking regulations, congestion fees, and
improved enforcement—are underutilized despite their cost-effectiveness and accessibility in developing
countries. Prior studies (Asif & Hossain, 2025; Islam et al., 2018) have emphasized the adverse impacts of
unregulated roadside activities and mixed traffic on road performance, underscoring the urgent need for targeted
and integrated traffic management solutions tailored to Dhaka’s unique traffic conditions.

This study seeks to address the existing knowledge gap by evaluating the traffic conditions along the Pallabi to
Mirpur 10 corridor, a critical arterial route characterized by mixed traffic flows, and by assessing the impacts of
private vehicle and non-motorized transport restrictions alongside public transport enhancements. Employing both
manual traffic performance calculations and microscopic simulation using VISSIM, the research aims to analyze
current and future traffic scenarios, providing data-driven insights that can guide effective traffic management
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policies. Ultimately, the findings are intended to support integrated strategies that optimize road capacity, promote
sustainable mobility, and enhance the operational efficiency of Dhaka’s urban transportation network.

2 Methodology

This study employed a dual-method approach combining manual capacity analysis with microscopic traffic
simulation using PTV VISSIM. The objective was to assess the current and future traffic performance of the
Pallabi-Mirpur 10 corridor in Dhaka under existing conditions and under scenarios involving restrictions on
private and non-motorized vehicles (NMVs).

2.1 Study Area and Data Collection

The study focused on a 2.3 km stretch of the Pallabi—-Mirpur 10 corridor, a key link in Dhaka’s transport network.
This corridor has diverse traffic—private vehicles, buses, motorcycles, CNG auto-rickshaws, trucks, and non-
motorized vehicles. It was selected due to high traffic demand, frequent congestion, its strategic connection
between residential and commercial areas, and potential for improvement via traffic demand management. Two
main data types were collected: traffic volume and roadway geometry. Traffic volume was recorded via a 12-hour
manual count (07:00-19:00) at Mirpur 10 and Pallabi, classifying vehicles into six categories—private cars, buses,
motorcycles, CNG auto-rickshaws, trucks, and non-motorized vehicles—to capture traffic heterogeneity.
Simultaneously, a geometric survey measured lane, carriageway, shoulder, and median widths manually with tape
measures for accuracy.
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Figure 1: Study Area ,

2.2 Calculation of V/C ratio and Level of Service

The manual analysis in this study followed a structured process to evaluate current and future traffic conditions
along the Pallabi—-Mirpur 10 corridor. The first step involved converting the observed heterogeneous traffic
volumes into Passenger Car Units (PCUs) to standardize the effect of different vehicle types on roadway
performance. Traffic counts for each vehicle category—oprivate cars, buses, motorcycles, CNG auto-rickshaws,
trucks, and non-motorized vehicles—were multiplied by corresponding Passenger Car Equivalency (PCE) factors.
This conversion allowed the mixed vehicle stream to be expressed in uniform PCUs, making it possible to conduct
capacity and Level of Service (LOS) analysis using a consistent unit.

To account for urban growth and future demand, the second step involved projecting traffic volumes for 5-year
and 10-year horizons. This was achieved by applying a compound growth factor to the base year PCU volumes
using the formula from AASHTO (1993):

Growth Factor = % Q)

where r is the annual growth rate specific to each vehicle category, and n is the number of years into the future.
The annual growth rates were applied separately to each vehicle type and then summed to project the total volumes.
These future traffic volumes were then used to assess roadway performance under both existing and proposed
intervention scenarios.

Capacity estimation was carried out in accordance with the Indonesian Highway Capacity Manual (IHCM),
selected for its suitability to Dhaka’s heterogeneous, non-lane-based traffic conditions. The capacity was calculated
using the equation:

C = CoxE,x Figx Fgqx Fgp X Fig 2)

1154



A. A Asif, S. R. Ahmed, A.-E. Khan & N. U. Ahmed
ICCEI 2025

Where C, is the base capacity for the relevant road type, and F,, Fy, Fsq, Fsf and F, are adjustment factors
accounting for carriageway width, shoulder width, directional split or median type, side friction, and city size,
respectively. Field-measured geometric and operational data were used to select the appropriate factor values from
IHCM tables.

Finally, the Volume-to-Capacity (V/C) ratio was calculated by dividing the peak-hour traffic volume in PCUs by
the estimated roadway capacity. This ratio provided a direct measure of the extent to which traffic demand
approached or exceeded capacity. LOS grades for both current and projected conditions were then determined
using the Highway Capacity Manual (HCM) LOS classification tables, enabling an assessment of operational
quality and congestion severity for each scenario.

2.3 Simulation Modeling in PTV VISSIM

This study employed microscopic traffic simulation in PTV VISSIM to model heterogeneous traffic operations
along the Pallabi—Mirpur 10. The simulation network was developed using the actual geometric layout of the study
corridor, incorporating all major intersections, mid-block segments, turning facilities, and lane configurations. Five
scenarios were simulated to assess current and future traffic conditions under both “no intervention” and “with
intervention” cases: (1) Present Condition (2024) — existing traffic volumes and geometry with no vehicle
restrictions; (2) After 5 Years — projected traffic growth without restrictions; (3) Proposed After 5 Years — same
as Scenario 2 but with private cars and non-motorized vehicles (NMVs) removed; (4) After 10 Years — higher
projected volumes with no restrictions; and (5) Proposed After 10 Years — same as Scenario 4 but with private car
and NMV restrictions.

Figure 2: VISSIM simulation at Mirpur 10 end

2.4 Calibration and Validation

The simulation model was calibrated and validated to match real-world traffic conditions closely. Driver behavior
was modeled using the Wiedemann 99 car-following model, with lane-changing and gap acceptance parameters
adjusted to reflect Dhaka’s non-lane-based traffic. Calibration involved iterative tuning of the driving behavior
parameters until simulated flows aligned with field data. The GEH statistic was employed to assess the accuracy
of simulated hourly traffic volumes (M) against observed volumes (C), using the formula;

_ [2(M=-c)?
GEH = |=-— 2

According to Dowling et al. (2004), at least 85% of the observed links in a traffic model should achieve a GEH
value of less than 5.0 to ensure accuracy. In our model, the GEH value is less than 5 for all cases.
Table 1. Calibration of the Model.

Location Observed Simulated GEH Comment
Vehicles Vehicles Statistics
©) (M)
Veh/h Veh/h
Mirpur 10 Main Road Entry 1792 1755 0.87859 Ok
Mirpur 10 Side Road Entry 247 267 1.247566 Ok
Mirpur 12 Main Road Entry 2050 2053 0.066235 Ok
Mirpur 12 Side Road Entry 885 894 0.301765 Ok
Mirpur 10 Side Road Exit 604 624 0.807134 Ok
Mirpur 12 Side Road Exit 978 939 1.259704 Ok
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3 Results

Performance was assessed for five scenarios, representing combinations of traffic growth horizons (present, 5-
year, and 10-year) and intervention strategies (no restrictions vs. restrictions on private and non-motorized
vehicles). Key performance indicators considered include Volume-to-Capacity (V/C) ratio, Level of Service
(LOS), average delay, average speed, travel time, and maximum queue length.

3.1 Volume-to-Capacity (V/C) Ratio

In the existing 2024 condition, peak-hour V/C ratios at major intersections averaged around 0.95, approaching
saturation. Without intervention, the 5-year projection saw the V/C ratio rise to about 1.12, exceeding capacity,
while the 10-year projection reached over 1.20, indicating severe over-saturation. In contrast, with restrictions on
private vehicles and NMVs alongside enhanced public transport, the 5-year projection showed a substantial
reduction to around 0.54, and the 10-year projection remained below 0.60, highlighting the significant capacity
relief provided by these measures.

3.2 Level of Service

Under current conditions, the average LOS was C, reflecting moderate congestion. Without intervention, LOS
degraded to E in the 5-year projection and approached F in the 10-year projection, indicating unstable or breakdown
flow. With the proposed restrictions, LOS improved dramatically to A in the 5-year projection and B in the 10-
year projection, demonstrating sustained operational efficiency even with future traffic growth.

3.3 Average Delay

As shown in Figure 3, the present condition (2024) has an average delay of 118.21s. After 5 years without
intervention, delay increases by about 6% to 125.31's, and after 10 years it rises by nearly 19% to over 140s,
indicating severe congestion. With proposed restrictions, delays drop by approximately 72% to 32.92 s after 5 years
and by about 66% to around 40 s after 10 years, sustaining efficient traffic flow despite growth.
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Figure 3: Average Delay

3.4 Average Speed

The average network speed, as illustrated in Figure 4, in the present condition was 17.09 km/h. In the 5-year and
10-year no-intervention scenarios, speeds declined to 16.81 km/h and below 15 km/h, respectively. With
restrictions applied, speeds increased dramatically to 29.63 km/h (5-year) and 28.1 km/h (10-year), representing
improvements of 73.5% and 87% over the corresponding no-intervention cases.

AVG SPEED (S)
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Figure 4: Average Speed
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3.5 Travel Time

Travel time, a key performance indicator, is shown in Figure 5. In the present condition (2024), the average travel
time is 25.2 minutes. Without any control measures, travel time increases by 7.9% to 27.2 minutes after 5 years
and by 36.9% to 34.5 minutes after 10 years due to growing traffic congestion. In contrast, the proposed scenario
with restrictions on private and non-motorized transport reduces travel time by 53.6% to 11.7 minutes after 5 years
and by 50.4% to 12.5 minutes after 10 years, showing a substantial improvement in corridor efficiency even with
increased traffic volume.
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Figure 5: Travel Time

3.6 Queue Length

Queue length, depicted in Figure 5, is a crucial indicator of traffic congestion, and focusing on maximum queue
lengths reveals significant trends across scenarios. In the present condition (2024), the maximum queue length
reaches over 300 meters. Without any control measures, it increases by 33% to 400 meters after 5 years and by
over 66% to more than 500 meters after 10 years due to growing traffic demand. In contrast, the proposed scenario
with restrictions on private and non-motorized transport reduces the maximum queue length by 83.3% to 50 meters
after 5 years and by 80% to 60 meters after 10 years, demonstrating a substantial improvement in corridor
performance.
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Figure 5: Maximum Queue Length

4 Discussion

This study evaluated the current and projected traffic performance of the Pallabi—Mirpur 10 corridor in Dhaka
using a combined approach of manual capacity analysis and PTV VISSIM microscopic simulation. The results
from both methods consistently indicate that, under existing conditions, the corridor is operating near capacity,
with moderate congestion during peak hours. Projections show that, without intervention, traffic growth over the
next 5 to 10 years will lead to severe congestion, unstable flow, and substantial declines in speed and operational
efficiency.

Simulation and manual analysis both demonstrated that restricting private vehicles and non-motorized transport
with public transport enhancement can significantly improve corridor performance. In intervention scenarios, V/C
ratios dropped well below critical thresholds, average speeds increased by more than 87%, delays were reduced
by over 66%, and queue lengths decreased by more than 80%, even under 10-year projected traffic volumes. These
improvements highlight the potential of demand management strategies in high-density urban corridors where
infrastructure expansion is constrained.
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5 Conclusion

This study explored the effectiveness of traffic demand management strategies—specifically the restriction of
private and non-motorized vehicles—in enhancing corridor performance along a key section of the MRT-6 corridor
in Dhaka. By integrating manual capacity analysis with microscopic simulation using PTV VISSIM, the study
evaluated both current and projected traffic conditions under multiple scenarios. The findings clearly demonstrate
that, without intervention, traffic congestion is expected to worsen significantly over the next decade, leading to
longer delays, lower speeds, and deteriorated Levels of Service (LOS). In contrast, the implementation of vehicle
restrictions coupled with public transport prioritization yielded substantial improvements: delays were reduced by
over 66%, speeds nearly doubled, LOS improved to A and B, and queue lengths were significantly minimized.
These outcomes suggest that in high-density, infrastructure-constrained urban environments like Dhaka, strategic
demand management measures can serve as effective and practical alternatives to conventional road expansion.
The study thus advocates for the integration of such policies into Dhaka’s broader transport planning framework
to ensure sustainable mobility and improved urban livability.

While the analysis offers robust insights, certain aspects remain outside its scope. The study does not explicitly
account for pedestrian behavior, which plays a vital role in urban traffic dynamics. Additionally, although the
scenarios involve the restriction of private and non-motorized vehicles, the associated modal shift requirements
and traveler adaptation were not modeled in detail. These factors, though important, were beyond the operational
focus of this study. Future research can expand on this work by incorporating modal shift and pedestrian flow
analysis to further enrich the understanding of policy impacts in a complex urban context.
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