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Abstract
For the analysis of swing patterns in under-constrained systems such as cable
hoisting, a comprehensive approach combining theoretical modeling and visual
simulation is employed to investigate the dynamic characteristics of cable hoist-
ing systems. Using d’Alembert’s principle, a dynamic model of the cable hoisting
system is established, which not only considers the influence of horizontal and
vertical motions on the system’s motion state, but also incorporates the mass
of the cable, thereby improving model accuracy. Reduced-order numerical solu-
tion of the model is performed using the Runge-Kutta method, and validation
is conducted through dynamic simulation based on ADAMS software. Based on
the dynamic model and numerical calculations, the influence patterns of hori-
zontal motion, vertical motion, and system parameters on swinging are studied.
The results show that: the established dynamic model and numerical calcula-
tions are accurate and can be used to study the motion patterns and control
strategies of cable hoisting systems; during the motion of the hoisting point, the
system’s swing amplitude is significantly affected by the initial acceleration of
the hoisting point, abrupt acceleration changes, and the vertical motion speed;
excessive initial acceleration or abrupt acceleration changes, as well as greater
vertical speed, result in larger swing amplitude, with vertical speed causing the
swing amplitude to grow exponentially over time; after stopping, the swing am-
plitude is related to the velocity and acceleration of the load at the moment
of stopping, as well as the system frequency; greater velocity leads to a larger
base swing amplitude; greater acceleration and longer acceleration time result
in larger increases in swing amplitude; cable length and load mass determine
the system’s natural frequency but do not affect the swing amplitude during
system motion; research on the influence of hoisting point acceleration patterns
on swinging can be used to guide the design and control of hoisting systems.
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Full Text
Preamble
The source material for this translation contains severe encoding errors that ren-
der the original text unreadable and prevent meaningful scholarly translation.
These technical corruptions appear to be systematic, affecting the entire docu-
ment body and making it impossible to recover the intended academic content
with any degree of fidelity. As a result, the substantive arguments, method-
ological details, empirical findings, and theoretical contributions contained in
the original paper cannot be extracted or translated. This preamble therefore
serves to document the technical failure encountered during the translation pro-
cess and to explain the absence of translated content. No further academic
material can be provided from this corrupted source.

Note: Figure translations are in progress. See original paper for figures.
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