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The possibilities of testing real systems are often limited, especially in case of large
constructions. One of the solutions is to create a sub-scaled model to predict elaborate the
behavior of the actual construction. In most cases, testing on the model instead of the actual
construction results in a great saving of requisite resources.

The laws of similitude and scaling are well-known and confirmed for cases of simple
structures. In principle, if a model is 10 times smaller (in dimensions and plate thicknesses)
than the real structure, its eigenvalue frequencies are expected to be 10 times larger than the
frequencies of the real structure. In this paper will be shown that laws of scaling can be
applied on dynamic testing of a complex structure.

As a test example, the construction of the substructure, the slewing platform and the lower
part of the pylons of the bucket wheel excavator Sch Rs 630 is considered. Note that, these are
dynamically loaded machines and dynamic calculation is significant from the aspects of
identifying dynamic behavior. Secondly, strength of the supporting structure is of critical
importance for proper functioning of these machines. Dynamic calculation yields results in
identifying weak construction spots, because the dynamic behavior reveals how the
construction would react under some hypothetical load of arbitrary direction.

Numerical calculations of the real construction and sub-scaled model are performed using
Finite Element Method. Eigenvalue frequencies of the real construction and model are
obtained in correlation as expected. In this manner scaling laws are confirmed for this
structure and similar structures. Physical model of this construction is made (from the same
material as the real structure). Static experiments on physical model validated numerical
models (of the real structure and its sub-scaled model) and confirmed that 10 times reduction
of dimensions and thicknesses is justified. Thus, the physical model represents the real
structure and is suitable for further dynamic testing in the laboratory.
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