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Abstract

This research aims to identify and analyze the essential technical and operational skills required
by operators of earthmoving equipment—specifically wheel loaders—to ensure safe and efficient
operation across various worksites. Given the rapid technological advancements in equipment
design and the increasing complexity of hydraulic and electronic systems, relying on traditional
operating skills is no longer sufficient to guarantee safety or achieve operational efficiency. The
study employs a descriptive-analytical approach, drawing on a literature review and an analysis of
occupational safety requirements and heavy equipment operating standards to develop a

comprehensive model of the necessary technical skills.

The research yields several key findings, most notably that a wheel loader operator's mastery of
load dynamics management, daily preventive inspections, and 3D spatial awareness directly
contributes to reducing rollover accidents and equipment damage. The results also reveal a
significant gap in current training programs, which tend to focus on basic operation while
overlooking advanced technical skills. Consequently, the study recommends restructuring operator
qualification programs to incorporate simulator-based training and to actively involve operators in
preventive maintenance, thereby ensuring a safe work environment that maximizes the economic

returns of projects.
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