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Resume

The paper discusses the methodology for determining the dynamic coefficients of
the seismic resistance of superstructures of bridges, the most dangerous accelerogram
selection method for the ssuperstructures of bridges, the plotting of the curves of dynamic
coefficients taking into account specific calculation schemes, the determination of the
forces based on them and the comparison with the results obtained by the spectral theory,
as well as the critical analysis of the theories of seismic resistance.

The work presents the topics of modern seismic resistance theory, which are either
not studied at all, or its study is currently underway. The calculation of superstructures
and their constituent structures based on real earthquake records (for example,
accelerograms) gives a significantly higher magnitude of forces than the results obtained
using the spectral theory established by all existing normative documents.

The selection of required accelerograms (or their group) from the accelerograms
data bank is based on the identity of magnitudes - the magnitude of the accelerograms
found in the accelerograms data bank shall correspond to the magnitude of the
construction site, although this is not enough to select the most dangerous accelerogram
for the structure in question.

Taking into account the issues discussed in the work and their specificity, have
been selected such types of superstructures which have a wider use in bridge construction.
These are: reinforced concrete superstructures made of prestressed non-diaphragm beams,
composite steel and concrete beams superstructure of simple span and continuous span,
consisting of I-beams jointed with reinforced concrete deck slab.

According to the reporting scheme, all prestressed reinforced concrete
superstructures (length L=15, 18, 21, 24 and 33 m) and composite steel and concrete beam
superstructures (length 1=42.6 and 63.6 m) are simple spans. The continuous span
composite steel and concrete beam (scheme L[=42.0+63.0+42.0 m, 3x63.0 m and
63.0+2x84.0+63.0 m) systems are considered as well.

Through the reporting program SeismoSignal, vertical reaction spectra were
constructed for different categories of soils, which were compared with the vertical
spectra given in the normative documents of different countries (GEO, CHull, EN and
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AASHTO). Based on the spectral theory, the forces in superstructures were determined
using the curves of vertical spectra given in various normative documents and obtained by
us.

The analysis of the calculation results included separate reinforced concrete
superstructures and separate composite steel and concrete beam superstructures
(differentiated for simple span and continuous span systems).

Due to the fact that the studies included calculations for superstructures based on
individually processed dynamic curves, the results of which had to be compared with the
results of calculations based on various normative documents (GEO, CHull, EN and
AASHTO), calculations on static and seismic loads were performed only for normative
values of dead loads (load unification method). Based on the fact that live loads have
different values in the normative documents of different countries, it would have an
adverse effect on the correct comparison and analysis of the seismic spectral curves during
the calculation, and the differences in the values of the forces in the superstructures
would not only be influenced by the spectral curves, but also be affected by the live load
values. For the same purpose, I'=11.5 m was chosen as the dimension of traffic way of all
superstructures.

None of the valid normative documentation provides a method for selecting a
report record (in the form of a specific accelerogram) from the data bank of real
earthquake records, according to which the calculation performed ensures the generation
(development) of the greatest forces in a certain type of structures (including
superstructures of bridges), which is the primary task of calculating the seismic resistance
of the structures.

The basis of the currently widespread spectral theory of seismicity is the dynamics
coefficients of curves obtained on the basis of dynamic responses (accelerations) of a linear
oscillator. Accordingly, these curves are universal for all types of structures (regardless of
the calculation system, distribution of masses and stiffnesses) and if the frequency
spectrum of its own oscillations, its corresponding oscillation periods are determined
based on these curves, the coefficients of dynamism corresponding to the oscillation form
are easily determined.

The adequacy of the universality of these curves was doubted when earthquakes
occurred on superstructures, and the area of their distribution was determined on the
example of specific superstructures, and a methodology was developed for the class of
tasks that went out of this area, based on which it will be possible to obtain more accurate
results.

The work is based on the results of the implementation of specific tasks and the
corresponding analysis, based on which the limits of the spectral theory were determined,
and for the class of tasks that are beyond the limits of the operation, the appropriate
methodology was determined, which is a scientific novelty and will have practical
application. In addition, the processed recommendations and the received response
spectrum curves form the basis for the creation of national annexes in Eurocodes.
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