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ABSTRACT

The construction machinery industry has continuously developed, but accidents at construction sites still occur
frequently, leading to serious issues such as loss of life and significant economic damage. In order to prevent such
accidents, the government conducts regular safety inspections. However, due to factors such as the imbalance in
technological advancements, the lack of standardized inspection procedures, and insufficient legal regulations,
safety inspection methods still rely on traditional approaches. In this study, safety inspection components and
safety requirements for mobile crane and pile driver were derived to enhance safety inspection technology. For this
purpose, accident cases of mobile crane and pile driver were analyzed, focusing solely on mechanical failures, and
key components involved in major accidents were identified. These components were subjected to a risk
assessment to determine the machine performance level by applying the concept of functional safety and following
the hazard analysis procedure outlined in ISO 19014, Based on this, safety requirements for key components were
derived, and measures were established to link them to inspection technologies. In particular, the safety
requirements for each key component are expected to serve as fundamental data for advancing the inspection

technology of the respective components.
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ABSTRACT

Industrial Trucks, particularly forklifts, are vital in logistics and production but pose significant accident risks due
to misuse or design flaws. Given these concerns, functional safety, defined as preventing or mitigating harm from
system failures, has long been pivotal. As factories and warehouses become increasingly automated, forklifts’
control systems rely heavily on digital elements such as controllers, sensors, and wireless networks. Driverless
forklifts, although beneficial for efficiency and safety, introduce potential cybersecurity threats. A compromised
forklift could have its safety sensors disabled or receive malicious commands, emphasizing the importance of
integrating cybersecurity with functional safety.

This study focuses on three forklift types—electric, diesel, and driverless—mapping their respective Performance
Levels (PL) to Cybersecurity Assurance Levels (CAL), then applying TARA (Threat Analysis and Risk
Assessment) to identify vulnerabilities. Building on guidelines from ISO 13849, IEC 61508, and ISO/SAE 21434,
a unified safety framework is proposed. To validate its real-world applicability, the paper examines past forklift
accident scenarios and integrates the findings into safety principles for safer, more secure industrial vehicle
operations. This comprehensive perspective aims to bolster safety, mitigate cyber threats, and guide stakeholders
in adopting robust, integrated strategies. By examining safety mechanisms alongside cybersecurity measures, the
study provides a practical template for minimizing hazards, protecting workers, and ensuring resilient forklift

operations.
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A Study on Safety Enhancement through Anaysis of Manufacturing
Defect cases and Recall Status in Construction Machinery
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ABSTRACT

This study aims to systematically analyze case studies of manufacturing defect investigations and recall
implementation in construction machinery, as conducted by the Korea Transportation Safety Authority. As design
and production-related defects are increasingly linked to major machinery incidents, public sector defect
investigations and recall policies have become central to industrial safety. By examining empirical data on defect
types, recall causes, and corrective actions, this paper identifies key limitations in the current system, including
variation in manufacturer responses. Policy suggestions such as the establishment of a proactive recall system and

integration of defect data platforms are proposed to enhance safety and accountability.
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ABSTRACT

This study aims to quantitatively analyze tower crane accidents that occurred between 2018 and 2023 in order to
identify major causes and patterns of incidents and to propose future safety management strategies. Based on the
collected data, accident frequency by year, distribution by equipment type, and the scale of human casualties were
analyzed. The results reveal a tendency for accidents to recur in specific crane types and to concentrate in
particular years. Through this analysis, the limitations of the current tower crane safety management system are
identified. The study focuses on discussing institutional and technical improvements for accident prevention and
post-incident management, ultimately deriving policy implications to enhance the overall safety of tower
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Identification of Ambiguities in ROPS Test Methods and Proposal
of Improvement Measures
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ABSTRACT
The Roll-Over Protective Structure (ROPS) is a critical safety component designed to protect the operator in the
event of a rollover and is internationally recognized as a mandatory certification item for construction machinery
However, the current test standards contain ambiguous procedural details, resulting in variations in test outcomes
due to differences in interpretation. This presentation aims to identify unclear aspects of the current ROPS testing
standards and propose a clearer, more consistent testing method by reflecting the structural characteristics of

next-generation construction equipment.
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ABSTRACT

Vehicles and machines are increasingly connected and software-driven, exposing them to novel cybersecurity
risks. In the automotive sector, advanced infotainment, telematics, and autonomous features offer substantial user
convenience but also expand the potential attack surface. Agricultural, construction, and industrial equipment—
such as tractors, construction machinery, and forklifts—have likewise enhanced efficiency through digital control
systems and connectivity, yet remain vulnerable to hacking attempts.

To address these threats, various organizations and industries have developed cybersecurity frameworks and
standards. The U.S. National Institute of Standards and Technology (NIST) Cybersecurity Framework (NIST
CSF) provides a broad risk management structure for diverse sectors. In parallel, ISO/SAE 21434 (for road vehicle
cybersecurity) and ISO 24882 (covering agricultural and construction machinery) define industry-specific
requirements. This paper provides a comparative overview of these standards, focusing on NIST CSF, ISO 21434,
and ISO 24882, and evaluates their practical applications in industrial vehicles. Additionally, it explores how
recent regulations—including UNECE WP.29, the EU Cyber Resilience Act, and the Radio Equipment Directive

—intersect with these standards, offering tangible insights for advancing cybersecurity in industrial vehicles.
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ABSTRACT

As of December 2022, about 540,000 domestic construction equipment have been registered and are in operation.
The number of registered construction equipment has been continuously increasing since exceeding 500,000 in
2020, and accidents related to construction equipment continue to occur. Although domestic construction
equipment is managed by law, it is a situation that cannot keep up with various and rapid technological changes.
The purpose of this project is to prevent accidents caused by mechanical factors of construction equipment by
advancing the current construction equipment management system. Therefore, tower crane, crane, pile driver and
excavator that cause large-scale accidents in the event of an accident are defined ad high-risk construction

equipment, and plans for advanced management are proposed starting with this construction equipment.
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