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Abstract : Large—scale complex equipment (such as steam turbine top covers and shield machine cutter heads) is
often the core equipment in the energy and infrastructure fields. Their hoisting operations have become
a key process in engineering construction due to “irregular structures, high risks of center—of—gravity
deviation, and complex spatial constraints", and the safety and efficiency of these operations are
directly related to the success or failure of the entire project. The design of traditional hoisting schemes
relies heavily on manual calculations and empirical judgments, especially in the process of determining
the equipment's center of gravity, which has problems such as simplified models, cumbersome
calculations, and large errors. This paper proposes a method for formulating hoisting schemes for
complex equipment based on virtual prototyping technology. By establishing a high—precision 3D
digital model, the center of gravity of the equipment can be calculated quickly and accurately; by
simulating the real hoisting movement process, potential risks such as interference, overturning, and
uneven force on ropes can be identified in advance in a virtual environment, thereby optimizing the
rigging configuration and hoisting path. The research shows that virtual prototyping technology has the
significant advantages of speed, accuracy, and visualization, which can effectively improve the design
efficiency of hoisting schemes and the safety of operations, and provide a reliable digital solution for
modern large—scale engineering hoisting.
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