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CONSIDERATION OF MAIN DYNAMIC FACTORS
IN DEVICES WITH MOVING LOADS

Considerable attention is paid to the calculation and design of devices that carry a moving
inertial load in connection with the increase in the speeds of moving loads. The simultaneous
consideration of all the main dynamic factors that occur under a moving load leads to complex
equations that describe the dynamics of elastic systems with a moving load. Most works
investigating the dynamics of structures with moving mass loads do not take into account the two-
wave nature of the processes occurring in them, and when solving the system of differential
equations, the classical scheme of separation of variables in the real domain of the desired
functions is used, which often leads not only to quantitative but also to qualitative errors.

For the first time, a non-classical method of separating variables, which leads to an exact
solution in the form of real functions in the equation of oscillations of elastic systems with a
moving inertial load, containing a gyroscopic term, which is based on the choice of a solution in
the form of a special binomial representation, was applied in work [1]. The oscillations of such
systems are carried out in the form of a superposition of two groups of standing waves with the
same frequencies, but different shapes and phases of oscillations. These groups of oscillations are
called "proper” and "accompanying". The two-wave representation of the solution of differential
equations describing the movement of structures with a moving inertial load makes it possible to
conduct a more complete study of the behavior of such objects and to reveal new qualitative and
quantitative patterns of the course of dynamic processes occurring in them.

So, when considering the transverse oscillations of the ropes of load-carrying devices, the
presence of one concentrated cargo causes not only quantitative changes in the oscillation
frequency and critical speed, but also the qualitative nature of their behavior [2]. With a uniformly
distributed inertial load, the critical movement speed (the speed that determines the stability zone
of the system, beyond which leads to a sharp increase in dynamic loads and a decrease in the
system's performance), and the frequency of oscillations are constant during the entire operating
cycle and depend only on the design parameters of the installation and the value of the mass load.
In the presence of discretely located loads, the critical speed and frequency of oscillations depend
not only on the masses of these loads and installation parameters, but also on their position during
movement between the supports, the distances between them, that is, they become variable. In
addition, no less important is the question of what number of unevenly located loads of different
masses between the supports, the solution that takes into account their number, mass value and
location, can be replaced by an approximate solution of the equations, which gives quite sufficient
accuracy for practical calculations.

Thus, identifying patterns of change in the main dynamic parameters (frequencies, oscillation
forms, and critical speed) for lifting and transport installations is necessary for their correct design
and safe operation.
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