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ABSTRACT

Introduction. The Republic of North Ossetia-Alania is located in a seismically active zone. It seems natural
to estimate the seismic risk in Vladikavkaz - the capital of the Republic (Sobolev et al., 1997; Zaalishvili et
al., 2018). Kuybyshev Street and the adjacent neighborhoods were selected for the study. The following
factors determined the choice of this region as the object of study: a relatively large area of the region (1.35
km2); objects of various types of structures with different number of storeys (houses, schools, administrative
and public buildings, markets, etc.) are situated within this territory; the area under study includes almost all
soil conditions characteristic of the entire territory of Vladikavkaz.
Calculation of the expected economic losses. Distribution of economic losses during an intensity 8
earthquake is shown in Fig. 1, which clearly shows that the largest economic losses should be expected in
areas 2 and 3, which, first of all, is due to soil conditions. At the same time, the risk of economic losses for
site 1 (“Vesna” micro-district) is insignificant, due to the fact that the development of this area consists
entirely of D-type buildings (Zaalishvili et al., 2001). At the same time, considering possible tilting of
buildings caused by soil liquefaction, an economic risk will increase several times and according to our
assessments will be about 400 million rubles (damage to about 30% of building stock) Fig. 1.

Figure 1. Expected economic losses in the case of 8 points earthquake for Vladikavkaz (for average soil
conditions)
Calculation of social losses in the vicinity of Kuybyshev Street for earthquakes of varying intensity.
Using the expected damage percentages by damage rate and the corresponding damage rate values for
different intensity levels on the MSK-64 scale, the number of buildings and structures (a majority, individual,
average) of different levels, the expected social losses of the population were calculated – Fig. 2. These data
are undoubtedly average and, unfortunately, can be significantly exceeded in a case of poor-quality
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construction. Everywhere in our calculations, it is assumed that the quality of work complies with the
standards (at least for the construction period). (Mitigating, 1991) Considering that the main part of the
already existing development is characterized by a seismic resistance deficit of 1-2 points and sometimes
more, very important attention should be paid to the quality of work (Zaalishvili et al., 2016). In particular,
it is also necessary to take into account depreciation rates of buildings and structures.

Figure 2. The expected social losses in the case of 8 points earthquake for Vladikavkaz (for average soil
conditions)
Conclusions
Seismic risk assessment of a modern city on the example of a test area of the Vladikavkaz city is considered.
Developed methodology is based on simple and effective statistical concepts of MSK-64 scale. Risks of
economical and social losses are ultimately different depending on site conditions and building type, for
example social risk of “Vesna” region is minimal due to a modern building type solution, while economic
risk is height due to liquefaction phenomenon. So seismic risk methodology was corrected for new types of
buildings and it was shown that MSK scale is effective but must be also actualized itself. The suggested
methodology gives rapid express assessment of seismic risk for decision making on buildings enforcement
on a city level.
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