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ABSTRACT: In this project, the issue focuses on highway safety in India, mainly through the identification and
rectification of such areas, black spots, on national highways where accidents occur. Given the long expanse of India’s
highways extending approximately over 140,000 kilometers, road accidents are an unpleasant reality, with the country
under perennial stress given the numbers: yearly accidents are over 400,000, which caused about 150,000 fatalities.
Appreciating such incidents concerning their social, economic, and financial impacts, a budget of 23,600 crores was
assigned to road safety initiatives by the government in this year's annual budget.

Additionally, the site investigations will understand how these interventions will impact accidents. The project
envisages a broad scheme of outcomes-a reduction in accidents in both frequency and severity; creation of heightened
awareness among the public and cooperative mutuality between transportation stakeholders. With targeted solutions
processed this project hopes to build up highways in India towards hastening social and economic well-being cutting
back on the quantum of road carnage for both the community and the managing economy.

I. INTRODUCTION

The vision of this study is to take an approach on interconnections through a more sustainable aimed at preventing
accidents and minimizing fatal injury. The mission focuses on deploying scientific and data-based strategies to
determine and analyze blackspot locations with high accident frequency. This involves the active development and
implementation of practical-low cost countermeasures that lead to a significant reduction in accidents and consequently
improve road safety. Of utmost importance would be the dissemination of sustainable road safety procedures that can
be scaled and replicated among different highway networks. Stakeholder engagement, creating awareness in the public
domain, and involving governments, academia, and industry experts in highway safety solutions would guarantee a
holistic approach.

The core values that guide the focus of this study include the human value approach which refuses to trade life for the
existence of other benefits. A cost-efficient method in all instances will always be paramount, that is, the best way of
minimizing accidents without draining the financial resources. Innovation, introducing new ideas: In the case of
blackspot management, modern engineering techniques, technologies, and data analytics will be required for effective
and efficient management. Sustainability assures both effectiveness and benefits from solutions in the long run-without
putting an intolerable economic or environmental burden. Collaboration encourages partnerships among transportation
authorities, researchers, policymakers, and the public for overall and competent safety measures.
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Fig No.1 Causes of Road accidents

II. NECESSITY OF THE STUDY

This aims to identify, analyses, and mitigate blackspots on major highways that suffer from accidents regularly. Its
geographic scope includes identifying and analyzing the blackspots along selected national and state highways, taking
into account variations in road conditions, traffic volumes, and accident statistics. The engineering solutions assessed
and recommended in this research study include better road markings, warning signs, better illumination, and
installation of speed breakers, horizontal road geometry corrections, and provisions for pedestrian facilities.

Technological interventions explored in this research include speed enforcement cameras, real-time traffic monitoring,
and AI-based accident prediction models for improving safety measures. It also consists of evaluating policy
enactments and enforcement policies such as strict adherence to speed limits: intensive patrolling; enforcement of
traffic rules; and driver training/education programs to reinforce safe driving. A cost-benefit analysis of different safety
interventions is required to figure out the solution that is best financially viable, which affords an overall substantial
reduction in accidents with minimum expenditure.

III. LITERATURE STUDY

1. George et al. (2024) explored the evolving significance of Road Safety Audits (RSAs) in modern transportation
infrastructure. Their work highlighted the need to integrate human behavioural aspects and public participation in safety
evaluations. Feedback mechanisms were also emphasized as critical in refining RSA frameworks and making them
more inclusive and responsive.

2. Snehamay et al. (2024) introduced a novel exposure-based method to analyze heavy truck accidents, using the
concept of vehicle interaction opportunities. This approach, tested with U.S. traffic data, proved effective in uncovering
underlying crash risks by adjusting for exposure levels, offering a more precise risk assessment model.

3. Sayed et al. (2024) proposed an innovative methodology that focuses on the correctability of crash locations. By
treating blackspots as areas with road features that can be improved, and using empirical Bayesian analysis, the study
filtered out statistically insignificant zones, thereby enhancing the allocation of resources toward sites with treatable
crash causes[3].

4. Maheswara Reddy et al. (2023) employed the Weighted Severity Index (WSI) approach to analyze crash data from
2016 to 2018 in the LB Nagar zone under the Rachakonda Police Commissioner ate. The study identified accident
peaks during the months of January–April and June–September, particularly between 9 a.m.–12 p.m. and 5 p.m.–10
p.m. Noteworthy high-risk zones were found on NH 65 and NH 765 near ChaitanyapuriDurga temple and Omni
Hospital[4].
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5. Prashanth et al. (2022) evaluated several blackspot detection methods, including WSI, GIS mapping, and direct
field assessments. Their findings supported the implementation of speed barriers and smart traffic signaling systems in
high-risk areas. They also stressed the importance of maintaining comprehensive PWD data to prioritize and rank
blackspots effectively.

6. Prayag et al. (2022) analyzed a 60 km section of NH-44 between Kundli and Panipat over three years and found that
nearly 60% of the recorded accidents were fatal, primarily affecting pedestrians and two-wheeler riders. Recommended
improvements included flyovers, better signage, and enhanced street lighting. Follow-up assessments suggested only
partial execution of these measures.

7. Khatun et al. (2022) reviewed crash patterns on the Kushtia-Jhenaidah Highway in Bangladesh. Their research
highlighted the significant role of trucks in head-on collisions and suggested infrastructure development, enforcement
tightening, and continuous safety monitoring as key countermeasures.

8. Vijay et al. (2021) focused on NH-48 and proposed a "zero fatality" corridor strategy. Their approach included a
combination of engineering upgrades, stricter enforcement, and driver education programs. Notable recommendations
were the installation of crash barriers, improved road signage, and the enforcement of helmet and seatbelt laws,
indicating a need for both physical and policy-level interventions.

9. Fayaz et al. (2019) conducted a case study in Cochin City using the Accident Severity Index (ASI) and GIS
mapping to detect high-risk zones between 2014 and 2016. The research pinpointed the Chenallur signal as the most
hazardous location and emphasized that roadway condition assessments are vital for selecting effective corrective
actions.

IV. OBJECTIVES OF STUDY

1. To analyze crash data and accident reports to pinpoint high-risk zones (blackspots) where focused safety
interventions can be applied.
2. To introduce affordable remedial measures such as improved signage, road markings, and minor geometric
modifications to reduce accident risk.
3. To identify shortcomings in current accident data collection and propose robust monitoring mechanisms to evaluate
the effectiveness of implemented safety measures.
4. To encourage active involvement of stakeholders and local communities in blackspot management to ensure
sustainable and inclusive road safety improvements.

V. PROPOSED METHODOLOGY

● This analysis helps in estimating the project cost, determining areas of cost savings, and determining financial
feasibility.
● This involves systematically gathering both quantitative and qualitative data through various methods Such as
surveys, interviews, experiments, and observations.
● The overall planning approach ensures that every stage of the project is properly planned, resources are utilized
effectively, possible risks are controlled, and deadlines are achieved.
● Suggesteffective,inexpensiveengineeringandtrafficmanagementmeasures.

VI. CONCLUSION

The Stage I phase of the project has set a foundational tone in comprehending the depth and dimensions of highway
safety concerns in India, with a specific emphasis on blackspot identification and redressed through a cost-effective and
data-centric perspective. This initial phase examined the causes, definitions, and national distribution of blackspots in a
systematic manner, based on literature reviews. Government reports, and initial site-level surveys.

In conclusion, Stage 1 of the project has built a thorough understanding of the blackspot management landscape in
India, emphasizing both the scale of the problem and the opportunity for impactful, economically viable solutions. By
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integrating data analytics with stakeholder engagement and low-cost engineering strategies, the groundwork is now in
place to execute a targeted, results-driven intervention model. As we enter Stage 2, the focus will shift from
identification to implementation, from diagnosis to treatment, and ultimately towards saving lives and making India's
highways safer for all.
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