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Abstract

This study assesses the quality and safety of the Local Government Engineering Department (LGED) roads in
Dinajpur district, Bangladesh, focusing on infrastructure conditions, traffic management, and road safety issues.
The district’s roads are vital for transportation, trade, and regional economic integration, yet they face numerous
challenges. A mixed-methods approach was used, combining field surveys, direct observations, and qualitative
interviews across five upazilas (Dinajpur Sadar, Chirirbandar, Parbatipur, Fulbari, and Khanshama). The study
evaluated traffic volume, the prevalence of illegal vehicles, road maintenance practices, and accident frequency.
Results revealed that 79% of respondents reported frequent use of heavy vehicles, particularly in agricultural
corridors, leading to road wear. Furthermore, 53% of respondents noted consistent illegal vehicle movement
across surveyed areas, with 69% of respondents reporting inadequate or damaged traffic signs. Road breakages
during the monsoon season were prevalent, with 31% of respondents indicating that road maintenance was not
timely, and 54% reporting that maintenance occurred "rarely." Accidents were frequent, particularly in Dinajpur
Sadar and Parbatipur, where road safety issues were compounded by high traffic volumes. The findings
emphasize the need for improved traffic management, enhanced maintenance practices, and infrastructure
upgrades to support socio-economic development and ensure road safety in rural Bangladesh.
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1 Introduction

Transportation infrastructure is universally recognized as a cornerstone of socio-economic development. Roads, in particular,
play a pivotal role in facilitating mobility, trade, education, healthcare delivery, and overall rural-urban integration. In
developing countries, road transport accounts for the majority of passenger and freight movement, directly influencing
productivity and community well-being [Tini et al., 2018]. For Bangladesh, rural roads are especially important since they
connect nearly 80% of the population to essential services and economic opportunities [Ahmed and Eklund, 2019].
Consequently, the quality, maintenance, and safety of these roads are critical determinants of national growth and regional
development [Wang et al., 2013].

Despite notable progress in expanding the road network, Bangladesh continues to face pressing challenges in ensuring the
durability and safety of its transport infrastructure. Substandard construction practices, limited maintenance, overloading of
vehicles, and inadequate traffic management systems often result in rapid road deterioration [Ahasan et al., 2023]. Seasonal
monsoon rains exacerbate the problem by causing rutting, subsidence, and washouts, leaving many rural roads impassable
during critical months [Ahmad and Jhara, 2019]. These disruptions hinder not only the economic circulation of goods but also
the accessibility of health and educational services, disproportionately affecting rural populations.

Dinajpur district, situated in the Rangpur Division of northern Bangladesh, provides an illustrative case of these challenges.
As the largest district in the region and a key agricultural hub, Dinajpur depends heavily on its road network for transporting
crops, goods, and labor [Sarker et al., 2011]. The district borders India on the west and is bounded by several other districts
within Bangladesh, making it strategically important for both domestic and cross-border trade. However, the transportation
system in Dinajpur is plagued by several structural and operational issues, including the dominance of heavy and illegal
vehicles, insufficient traffic signage, frequent accidents, and irregular road maintenance [Raihan et al., 2024]. These
deficiencies not only reduce transport efficiency but also increase economic costs and compromise safety for road users.
Previous studies on transportation in Bangladesh have largely focused on highways and urban corridors, leaving rural roads
relatively understudied [Acharjee and Ahsan, 2024]. Yet, rural roads are essential for agricultural production, small-scale
trade, and community connectivity. Scholarly attention to rural infrastructure is therefore essential to understand localized
challenges and design sustainable, context-specific interventions. While national and international agencies have invested
significantly in expanding road networks, there remains a need for systematic research into their quality, functionality, and
social impacts at the regional and district levels [Kaiser and Barstow, 2022].

The present study addresses this gap by conducting a comprehensive field-based assessment of road and traffic conditions
across five upazilas of Dinajpur district. A mixed-methods approach combining direct observation, questionnaire surveys, and
qualitative interviews was employed to evaluate both the physical infrastructure and user perceptions. Particular attention was
given to traffic volume, the prevalence of unauthorized vehicles, availability of traffic signs, road maintenance practices, and
accident frequency. This multi-dimensional perspective allows for a nuanced understanding of the district’s transport
challenges and their broader implications.
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2 Methodology
2.1 Study Area

For this study Dinajpur district was selected shown in Figure 1. Dinajpur District is a district in Rangpur
Division of northern Bangladesh. Dinajpur is the largest among all sixteen northern districts of Bangladesh.
Dinajpur is bounded by Thakurgaon and Panchagarh districts in the north, Gaibandha and Joypurhat districts in
the south, Nilphamari and Rangpur districts in the east, and the state of West Bengal, India in the west. The total
area of the district is 3,437.98 km?. The main rivers of the district are the Dhepa, the Punarbhaba, and the Atrai
rivers. The field survey in Dinajpur district was conducted across the following locations: Dinajpur Sadar,
Chirirbandar, Parbatipur, Fulbari, and Khanshama.

Fulbari

Figure 1: Study area

2.2 Method of Field Research

Field research is a qualitative research approach focused on understanding and interpreting the social
interactions, behaviors, and dynamics of individuals, groups, and communities within their natural environments.
This method emphasizes immersive engagement and contextual observation to gather in-depth insights. The
techniques that were employed in field research include:

e Direct Observation — observing subjects without interference;

e Participant Observation — involving the researcher actively in the setting being studied;

e Qualitative Interviews — conducting open-ended, conversational interviews to explore participants’

perspectives and experiences.

2.3 Questionnaire Survey of Dinajpur LGED Road

Twenty persons were questioned about the road in each of the five upazilas (Dinajpur-Sadar, Chirirbandar,
Parbatipur, Fulbari, and Khanshama) out of the thirteen upazilas in the Dinajpur district in order to gather
information. We fixed one of the several roads in Upazila Road, Union Road, Village Road-A, and Village
Road-B in each of the five upazilas and recorded the amount of traffic on those roads for an hour. Through this
survey, various types of problems in the study area were identified by interviewing different groups of people.
These groups included local residents, students, drivers, passengers, pedestrians, teachers, and relatives. Their
insights helped to better understand the challenges faced in the transportation system and road conditions.
Additionally, numerous photographs of the study area were taken to visually document the existing conditions.
These images serve as a useful tool for comparing different facilities and highlighting areas in need of
improvement.

2.4 Steps in Conducting Field Research

Field research can be complex and demanding due to the time, effort, and cost it involves. To make it
manageable, several key steps were be followed. Success started with building the right team by clearly defining
each member's role and setting milestones. Support from higher management played a crucial role in this
process. The right participants were recruited, as the quality of the study depended on the individuals involved.
Participants were carefully selected using appropriate sampling methods. Data collection methods were planned
by choosing a mix of tools such as interviews, surveys, and observations, and preparing them in advance. For
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example, a survey was designed and tested before the study began. A site visit was conducted to plan logistics
and gain a better understanding of the real-life context of the field research. After data collection, the data was
carefully analyzed to draw meaningful insights and validate the purpose of the research. Finally, the findings
were shared with stakeholders, enabling them to use the results for action or decision-making.

2.5 Data Collection

Data collection refers to the process of gathering, measuring, and analyzing reliable information using
established and validated methods. It allows researchers to test their hypotheses based on the data they obtain.
Regardless of the research area, data collection is usually the first and most crucial step. The methods used can
vary depending on the specific needs and nature of the study. The field survey in Dinajpur district was carried
out in five specific locations to ensure comprehensive data collection and analysis. These locations included
Dinajpur Sadar, Chirirbandar, Parbatipur, Fulbari, and Khanshama. Each of these areas was selected to represent
different parts of the district, allowing for a more accurate and diverse understanding of the region's conditions.
The survey was conducted in several key offices and along selected routes within the Dinajpur district. The
offices surveyed included the LGED (Local Government Engineering Department) offices of Dinajpur Sadar,
Chirirbandar, Parbatipur, Fulbari, and Khanshama. Additionally, data was collected from the corresponding
police stations: Dinajpur Sadar Thana, Chirirbandar Thana, Parbatipur Model Thana, Fulbari Thana, and
Khanshama Thana.

The survey routes covered a variety of road types to capture diverse transportation conditions. In Dinajpur Sadar,
the Upazila road surveyed was the Fultala to Kamalpur Road. For Union roads, the route extended from Auliapur
UPC (Ramsagar South More) to Ghughudanga Bazar via Mohonpur Bazar Road. Two village roads were also
included in the survey: Village Road-A, which runs from Parbatipur Dinajpur Pacca Road to Madhabpur Road,
and Village Road-B, which is the Kishanbazar X-Chairman Village Road.

To know the existing traffic flow of each type of road a field survey was conducted in March 2024. Data
collection for the volume study took place from 9:00 AM to 6:00 PM. The weather on the day of the survey was
bright and sunny, providing favorable conditions for observation. The focus of the survey was to look after the
amount of legal and illegal vehicle that are pass through the road. During the survey, observations were made
regarding the condition of the roads, the traffic system, and the available facilities along the selected routes. The
data collection was carried out using the questionnaire survey method. Essential tools and equipment used
included questionnaire sheets, notebooks, clipboards, pens, measurement tapes, and pencils. A total of four
participants were involved in conducting the survey.

3 Result and Discussion

3. 1 Frequency of Heavy Traffic

Figure 2 illustrates the relative distribution of heavy vehicle usage along the surveyed road segments in Dinajpur
district. The result reveals that heavy vehicles constitute a significant proportion of total road traffic, particularly
in corridors serving inter-district freight movement.

Do the heavy vehicles use this route? Frequency of vehicle movement
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Figure 02: Bar Chart of usage of the heavy vehicle Figure 03: Frequency of vehicle movement
3.2 Frequency of Illegal vehicles

Table 1 presents the frequency of illegal vehicle movement across five Upazilas in Dinajpur district: Dinajpur-
Sadar, Chirirbandar, Parbatipur, Fulbari, and Khanshama. It categorizes the occurrence of illegal vehicles into
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five frequency levels: Always, Often, Sometimes, Rarely, and Never. Result reveals that, the most common
observation is "Always," with 53.16% of respondents reporting illegal vehicles at this frequency across the areas
surveyed. "Sometimes" and "Often" follow, accounting for 20.25% and 16.46% respectively. Rarely occurring
illegal vehicles were reported by 10.13% of respondents, while no respondents reported "Never," indicating that
illegal vehicle movement is a consistent issue in these regions.

Table 1: Frequency of illegal vehicles

Question Opinion Name of the Upazila Total (%)
Dinajpur-  Chirirbandar ~ Parbatipur  Fulbari  Khanshama
Sadar
E Always 12 10 9 4 7 42  53.16
O;‘jﬂ‘éegfy Often 2 3 2 2 4 13 16.46
vehicl%s Sometimes 2 1 5 7 1 16 20.25
movement Rarely 0 1 1 5 1 8 10.13
Never 0 0 0 0 0 0 0

3. 3 Availability of the traffic sign

Figure 4 depicts the availability and placement of traffic signs along surveyed routes. The results indicate a
notable absence or inadequacy of essential regulatory and warning signs, particularly in rural segments. Where
signs are present, they are often faded, damaged, or improperly positioned, reducing their effectiveness. This lack
of clear traffic guidance may contribute to unsafe driving behavior, heightened accident risk, and difficulty for
non-local drivers unfamiliar with road conditions. Maximum (69%) respondents agree with the availability of
traffic sign is sufficient.
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Figure 4: Availability of the traffic sign on the road Figure 5: Road break in the rainy season

3.4 Road break and maitenace in Dinajpur

Figure 5 depicts the frequency of road breakage during the monsoon season. The findings suggest that many
surveyed segments are prone to surface failures, rutting, and localized subsidence under sustained rainfall. The

problem is most severe in areas with inadequate drainage infrastructure, where water stagnation accelerates
pavement deterioration.

Table 2: Response on Road maintenance

Question Opinion Name of the Upazila Tota (%)
Dinajpur  Chirirbandar ~ Parbatipur ~ Fulbari  Khanshama |
-Sadar
Timely Yes 16 12 13 12 16 69 69
execution of
road No 4 8 7 8 4 31 31

maintenance
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Frequency Always 0 1 0 0 0 1 1.45
of road Often 3 1 2 0 1 7 10.15
maintenance  Sometimes 9 5 2 3 5 24 34.78
Rarely 4 5 9 9 10 37 53.62
Never 0 0 0 0 0 0 0

Table 2 summarizes community perceptions on the timeliness and frequency of road maintenance. While 69% of
respondents believe maintenance is carried out in a timely manner, 31% disagree. Regarding frequency, only
1.45% report maintenance occurring "always" and 10.15% "often,” while the majority indicate "sometimes"
(34.78%) or "rarely" (53.62%).
This mismatch between perceived timeliness and actual maintenance frequency suggests that while certain high-
priority roads receive attention, many segments remain neglected until severe deterioration occurs. Establishing a
preventive maintenance schedule rather than relying on reactive repairs could address this discrepancy.

3.5 Frequency of road accident

Figure 6 presents the distribution of accident occurrences. A significant proportion of respondents report regular
accidents, with peak frequencies in Dinajpur-Sadar and Parbatipur. The trend underscores the role of
infrastructural deficits and unsafe traffic behavior in accident causation.
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Figure 06: Frequency of road accident. Figure 07: Types of Vehicles

Table 3 details community feedback on preventive safety measures. Only 21% of respondents confirmed that
preventive steps had been taken, while 79% stated otherwise. Among the measures taken, quality assessment
reveals no cases rated "excellent,” with the majority classified as "fair" (52.38%) or "poor" (23.81%).

This reflects both a lack of comprehensive preventive planning and substandard execution where measures are
attempted.

3.6 Types of vechiles

Figure 7 aggregates the frequency of all vehicle categories. Dinajpur-Sadar exhibits the highest overall
frequency, consistent with its role as the administrative and commercial hub of the district. The composite data

reinforce the need for differentiated road management strategies tailored to varying traffic compositions across
Upazilas.
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Table 3: Response on Preventive measures adoption
Question Opinion Name of the Upazila Total (%)
Dinajpur  Chirirbanda  Parbatipur Fulbari Khanshama
-Sadar r
Preventive Yes 6 3 3 3 6 21 21
measures No 14 17 17 17 14 79 79
adoption
Quality Excellent 0 0 0 0 0 0 0
for taken Good 1 0 1 0 3 5 23.81
steps to Fair 3 2 1 2 3 11 52.38
prevent Poor 2 1 1 1 0 5 23.81
road Very Poor 0 0 0 0 0 0 0
accident

4 Conclusions

The findings of this study indicate that
» 79% of respondents reported frequent use of heavy vehicles, causing significant road wear, highlighting
the need for improved pavement design.
» lllegal vehicle movement remains a major issue, highlighting the need for stricter enforcement.
» The survey found that 69% of respondents noted that traffic signs were either absent or insufficiently
maintained. This deficiency in clear and visible traffic signs increases the risk of accidents and unsafe
driving, emphasizing the need for better road signage and regular maintenance.

> Delays and infrequent road maintenance point to the need for more consistent and preventive
maintenance practices.
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