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Abstract. The relevance of the article is due to the low awareness of the population about the
possible consequences of an earthquake, as well as ways to prevent and prevent it already at
the stage of designing a construction site. The article provides a comparative analysis of
Russian and European design standards, which made it possible to identify their advantages
and disadvantages. In addition, as a result of a review of Russian and foreign literature, an
analysis was made of the development of scientific ideas about the stress-strain state of the
geological environment as a result of seismic impacts. Based on the prerequisites set out in
the text of the article, options for adjusting the maps of seismic activity of the territories are
proposed. As a result of the analysis of the scientific literature, it was concluded that the
behavior of soils and structures of buildings and structures during strong earthquakes remains
poorly understood and is not always well described by existing mathematical models.
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AHANN3 BNINAHNA CEI7ICMI/I'4E§KI/IX BO3OENCTBUN HA
COCTOSIHVE COOPY>XEHU N TOPHbLIX MOPO.
OB30P HOPMATUVBHOW BA3bI

AHHOTaUMA. AKTYa/lbHOCTb CTaTbu 00YC/0B/IEHA HN3KON OCBEAOMIEHHOCTbIO HaceNeHusi o
BO3MOXXHbIX MMOCNEACTBMAX 3eM/IETPACEHMS, a TakKe crnocobax ero npegynpexnaeHus u
NpeaoTBpalLeHNs yXKe Ha CTagun MNPOEKTUPOBAHMA CTPOWUTENBHOrO 06bekTa. B cTaTbe
MpPoBefeH CPaBHUTE/IbHLIA aHaI3 POCCUACKMX W €BPOMENCKUX HOPM MPOEKTUPOBaHUS,
KOTOpbIA MO3BONWA BbISIBUTb MX AOCTOMHCTBA M HefocTaTKW. Kpome 3Toro, B pesynbTaTe
0630pa POCCUICKON W 3apybeXHON nuTepaTypbl MNPOBEAEH aHann3 pasBUTMS Hay4HbIX
NpPeAcTaBNeHNi A 0 HanpsXXeHHO-AehOPMMPOBAHHOM COCTOSIHUM Te0/I0rMYECKO cpeabl B
pesynbTaTe CEMCMMYECKNX BO3AENCTBUIA. cxoas M3 MpeanocbinoK, W3MOXKEHHLIX B TEKCTE
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CTaTbH, MPENJIOKEHBl BAPUAHTBI KOPPEKTUPOBOK KAapT CEHCMHUYECKOM aKTUBHOCTH
TeppuTopuil. B pesysnbrare NpOBENEHHOrO aHAIN3a HAYYHOW JIMTEPATyphl CAEJIAH BBIBOL O
TOM, 4YTO NOBEACHUE TIPYHTOB W KOHCTPYKLMH 30aHUNA U COOPYXKEHUNH IPU CHJIBHBIX
3eMJIETPACEHUSIX  OCTA€TCsl MAJOM3Y4YeHHbIM W HE BCEerga XOpOUIO  OMHUCBHIBAETCS
CYILECTBYIOIIUMH MaTEMATHIECKUMH MOJEISIMU.

KnwueBble ciaoBa:  3eMyeTpsCeHUE, CEICMHUYECKOe  BO3JEICTBUE,  CTPOHUTENbHAS
KOHCTPYKLUS, TOBPEXKACHUS, HANPsDKEHWs, CEHCMHMYeCKass BOJIHA, CEHCMOCTONKOE
MIPOEKTUPOBAHNE, [PYHT, 3[aHUE.

1. Introduction year on disaster management. The pie chart
(Figure 1) on the right shows the
distribution of various natural disasters.

Relatively little money 1is spent on

earthquake protection measures. This is

because not every generation experiences a

major earthquake. Despite this, the total

consequences and damage to property from
earthquakes can be orders of magnitude
higher than from floods, avalanches, etc.

This example is just one of thousands
around the world, but it also clearly shows
that there are serious shortcomings in
terms of measures taken to prevent
earthquakes, as well as an underestimation
of their possible consequences.

The search in the framework of this
review of the literature on the topics of the
influence of seismic impacts included
familiarization with the already studied
aspects of the chosen problem. 17 original
scientific sources related to the research
topic were found. The search was carried
out using ResearchGate, eLibrary and
other information retrieval services. The
following will be a description of the
results of the analysis of these sources. The
review within the framework of this article
is intended to raise awareness of the
existing scientific developments related to
the research topic, as well as to detect
"blind spots" in the study of this topic, to
assess the possibility of their improvement.

To achieve the goal of the article, it is
necessary to solve the following tasks:

— to find out the causes of earthquakes
and assess the possible damage from
them;

— to study developments in the field of
seismic resistance of building structures

For a long time, the danger of
earthquakes was considered natural. It was
assumed that the consequences of ground
movements for buildings simply needed to
be reconciled. Accordingly, measures to
prevent earthquakes were mainly limited to
preparations for the elimination of the
consequences of a natural disaster, but
already at the beginning of the 20th
century, preventive measures also began to
be proposed. In recent decades, intensive
research on this topic has been carried out,
and measures have been taken to reduce
the  vulnerability of buildings to
earthquakes.

Earthquake risk (earthquake
strength/probability of occurrence and
local ground conditions) is a hazard and
vulnerability factor for building structures.
New structures are constantly being added
to existing structures, which can be
extremely vulnerable to careless or
erroneous design. One of the reasons for
this may be the fact that the design of new
buildings does not always follow the
important principles of seismic design, as
well as the provisions of earthquake
standards. This happens either out of
ignorance or on  purpose.  This
circumstance unnecessarily increases the
risk of extremely destructive consequences
of earthquakes.

The purpose of this article is to review
scientific articles devoted to the analysis of
the results of research in the field of
earthquakes published by researchers of
this problem in Russia, Germany,
Switzerland and China.

For example, the Swiss public sector
spends about 600 million Swiss francs a
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and their
earthquake;
to analyze the applicability of existing
regulatory documents and outline the

maintainability after an
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prospects for their possible

development;
- to analyze the stress-strain state of rocks
and soils subjected to seismic impacts.

Government spending on protective
measures

600 million francs

other dangerous natural
phenomena, incl. earthquake

fire, storm

flood

avalanche

Figure 1. Diagrams of the probability of occurrence of a destructive impact and the amount
spent by Switzerland on their elimination [1]

2. Research methods

To achieve the goal of the article, the
essential-logical and comparative-
comparative  methods of theoretical
analysis were used, which made it possible
to comprehensively consider various
scientific views on the subject of the
article, reflected in scientific sources, as
well as in comprehending practical
experience; in addition, a system-structural
method was applied, which made it
possible to consider the studied phenomena
in all their diversity, interconnection and
integral unity of their components.

3. Results and discussion

H. G. Schmidt and S. Weissenburg in
the  publication  "Determination  of
frequency-dependent  coefficients  of
increase in rock movement due to local
ground conditions" [2] showed how much
influence the site conditions have on the
stability and safety of structures in
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seismically active areas. The authors refer
to the provisions of Eurocode No. 8 [3] and
point to areas of possible supplementation
of normative acts. As a result of the study
for different classes of the terrain, an
envelope of the spectral ratio was obtained,
which can be given as a frequency- and
soil-dependent magnification function for
normalized spectral values of rock
movement. The dependence of the soil
factor (soil coefficient) S on the magnitude
of the acceleration amplitudes and,
consequently, on the resulting
deformations was also noted. The authors
point out that the implementation of
generally applicable values for the ground
conditions of construction sites, which
should be set out in regulatory acts,
requires interdisciplinary  cooperation
between seismologists, engineers and
geotechnicians, namely it represents a
promising direction for the development of
activities.
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Tuskaeva Z.R., Kulov M. E. in the
article "Comparative analysis of Eurocode
No. 8 [2]" and SNiP "Construction in
seismic areas"" [4], [5] present an
overview of the regulatory seismic
framework of documents. The main idea of
the authors was the possibility of
introducing "Eurostandards" and "Euro-
codes" into Russian production in order to
reduce the material intensity and cost of
design and construction and installation
works, as well as to ensure interaction with
foreign partners on the basis of one or
similar  regulatory and  technical
framework.

Improving the safety of construction of
buildings and structures and bringing into
line the Russian system of building codes
and regulations (SNiP) without the
embodiment of national ideas, as well as
without the participation of domestic
designers, structural engineers, architects
and builders is impossible. Therefore, the
authors see an opportunity to use some
points of the Eurocode No. 8 as part of the
Russian seismic standard only after
processing and adjusting the points of the
European standard according to the local
conditions of Russia. It is possible to talk
about the reliability of construction on the
basis of such a "comprehensive" regulatory
document only after the integration of
Eurocodes into the Russian system of
standards, norms and rules. To do this, it is
necessary to  conduct  comparative
calculations for each of the standards and
analyze them.

J. Able and E. Keintzel also consider
in detail the comparison of design
standards in seismic areas, but on the
example of Eurocode No. 8 [3] and
DIN4149 [6]. The answer to the question
"What are the advantages of Eurocode
No.8 for the earthquake-resistant design of
massive buildings in earthquake-prone
areas of Germany?" can be found in their
study [7]. This article presents comparative
calculations that were carried out as part of
a research project that examines the
practical impact of the application of
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Eurocode No. 8 on the calculation and
design of massive buildings in the event of
earthquakes in Germany. Four standard
buildings were designed in accordance
with DIN 4149 and Eurocode No. 8. In
particular, these include:

— a single-storey structure with reinforced
concrete supports,

— multi-storey frame structure made of
reinforced concrete,

— multi-storey wall panel structure made
of reinforced concrete,

— two-storey stone building.

The seismic data required for
comparative  calculations have been
identified for three site options:

— accommodation option 1: seismic zone
1 according to DIN 4149, hard ground
as the most favorable option,

— accommodation option 2: earthquake
zone 3 according to DIN 4149, solid
ground;

— accommodation option 3: earthquake
zone 4 according to DIN 4149, loose
soil as the most unfavorable option.

The seismic loads included in the
calculations ~ were determined  in
accordance with the ratios specified in DIN
4149 and in Eurocode No. 8 with a
limitation of the basic component of
vibration.

Comparative calculations for the three
selected reinforced concrete buildings
show that the application of Eurocode No.
8 to reinforced concrete structures of
structures in earthquake-prone areas of
Germany with increased seismic loads
compared to DIN 4149 on the lower floors
of multi-storey buildings is decisive only
for design in zone 2 of Eurocode No. 8 and
unfavorable ground conditions. In the most
adverse cases, compared to DIN 4149, we
can expect an increase in  steel
consumption in components subject to
seismic loads (frames, wall panels) by a
maximum of 20 %.

In his publication, Doctor of Technical
Sciences F. Mayer considers
"Experimental repair studies of severely
damaged reinforced concrete supports after
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a dynamic load" [8]. The research program

presented in the article has two goals:

— classification of the damage index;

— investigation of the effectiveness of
various repair measures and materials
for reinforced concrete columns under
static and earthquake-like loads.

Tests  have shown  that a
mathematically determined degree of
damage for different levels of damage can
be very well classified visually based on
the nature of the damage (cracking,
condition of concrete and reinforcement).
The classification of damages can be used
as a first approximation in order to draw
conclusions about the degree of damage
and related repair measures based on the
damage pattern of the corresponding
reinforced concrete columns.

Restoration of the bearing capacity and
deformation behavior of load-bearing
elements, such as supports, severely
damaged or destroyed by high loads
(earthquake, collision of vehicles, etc.), is

of great economic importance. For
countries in regions with high seismicity,
the economic damage would be

immeasurable if every serious damage to a
structure as a result of a medium-strength
earthquake led to complete destruction.

The author notes that a small number
of researchers are engaged in the
discussion of the problem of the article.
His article proposes approaches to the
classification of damage to reinforced
concrete columns as a result of dynamic
loads, the implementation of appropriate
repair measures and the development of
the influence of various repair materials
(cement mortar, polymer cement concrete
PCC and steel fiber concrete).

In addition, it is concluded that for
purely static loads it is preferable to use
cheaper monolithic concrete. At dynamic,
and, in particular, earthquake-like stresses,
test poles with various repair materials
behave in proportion to the price of these
materials. An expensive steel fiber sealant
has shown the best test results and is
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recommended from a technical point of
view for high requirements.

In conclusion, it is noted that it is
possible to restore the original bearing
capacity and deformation behavior of
severely damaged and destroyed reinforced
concrete columns with the help of
appropriate repair measures and materials.
However, special care should be taken in
the selection of measures and materials and
attention should be paid to precise
execution.

G. Grunthal and V. Minkley in the
article "Seismic activity caused by mining
as a source of seismic stress" [9] share the
results of their study. The authors recall
that seismic events caused by mining have
repeatedly reached structurally destructive
proportions in the past in the territory of
the Federal Republic of Germany in
villages above the affected mining areas.
Consequently, in the subsequent version of
DIN4149, the relevant areas near Cali
Verra were designated as earthquake
hazardous areas.

Probabilistic consideration of seismic
hazard, as required by the new version of
DIN  4149:2005-04, induced seismic
events, according to the authors, is
insufficient or not available at all. They
argue that the map of earthquake zones of
the standard does not contain information
about man-made events.

In this paper, the types of non-tectonic
induced seismic events are considered on a
national scale. Of particular importance to
German conditions are induced events in
the mining areas with the strongest seismic
events in the Saale Cali area and in the Cali
Verra area. For the latter, a detailed
description of the strongest events that
have occurred so far is given, and the
danger of future events with devastating
consequences 1s assessed.

In the article "Seismic Risk Mapping
based on EMS-98: A Practical Example of
Eastern Thuringia", J. Schwarz, M.
Raschke and H. Maiwald formulate
methodological principles for assessing
realistic potential damage based on the
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European macroseismic scale EMS-98 for
the testing area in Eastern Thuringia on the
example of the city of Schmolln [10]. The
authors note that the quality of seismic risk
mapping depends to a large extent on the
available baseline data, which should be
processed in a form suitable for GIS, to the
extent that models are available to

characterize the potential of local
fortifications and the actual stock of
buildings. Based on the available

geological maps and borehole data, a
spatial depth profile is created. By
modeling on depth profiles, spectral
accelerations are determined for the period
ranges in which the major periods of the
building groups prevailing in the target
area are located.

On the basis of aerial photographs and
cadastral data, the actual stock of buildings
is updated and mapped using on-site
records. At the test site itself, about 3,000
objects were sorted by building type,
purpose, condition, etc. and classified by
vulnerability class according to EMS-98.
Based on this data, earthquake scenarios
are simulated, which imply a "normal
case" (a repetition period of about 500
years) and other, "optimistic" or
"pessimistic" events with a very low
probability of occurrence. Results are
available for a wvariety of earthquake
scenarios that are based on both intensity
and location-specific magnitude-distance
conditions. A perspective on current work
has been developed in which local
expected ground movements can be
directly taken into account, and the
behaviour of the structure can be predicted
depending on the local stress level.

The seismic risk maps obtained in this
way show the degree of damage to existing
structures and allow a realistic assessment
of potential damage. However, the results
can be presented with varying degrees of
detail (for example, in the form of the
degree of damage to individual objects or
the average degree of damage to the
boundaries of specific sites). The related
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need for coordination with local authorities
is being discussed.

The article  "Earthquake-resistant
buildings" [11], published by the Frauhofer
Society in the journal "Research compact"
(06.2017, issue 3), deals with the use of
innovative torque converters to ensure the
seismic stability of buildings.

Experts attribute the fact that
earthquakes lead to numerous deaths, with
the lack of precautions, but above all - with
the construction of houses with non-
compliance with the standards of
earthquake-resistant design.
Representatives of the Center for Easy and
Environmentally Friendly Construction of
the Institute for Wood Research named

after that decided to influence this
situation. Fraunhofer, Wilhelm-Kloditz-
Institut (WCI). Together with the

Department of Organic Building and
Wood-Based Materials of the Institute of
Building Materials, Capital Construction
and Fire Protection at the Technical
University of Braunschweig, as well as
with entrepreneurial partners such as Pitzel
Metallbau from Altheim, researchers are
developing solutions for the construction
industry that could protect thousands of
lives from the devastating effects of
earthquakes. The article says that
Fraunhofer VKI engineers are currently
working on high-performance torque
converters that help make tall buildings
earthquake-resistant: sensor-controlled
steel joints are highly rigid and at the same
time elastic enough to hold the house under
strong fluctuations. In numerous tests, the
flawless functioning of torque converters
has been confirmed. Among other things,
the researchers studied the type of stress
state in static, cyclic and dynamic
application of forces; the service life of the
structure was tested using simulated
environmental tests.

The article "Damage to non-load-
bearing building elements and structures
caused by storms and earthquakes" by G.
Berz and A. Smolka [12] draws attention
to the fact that numerous natural disasters
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in recent decades, damage by storms and
earthquakes to non-load-bearing
components, the contents of buildings, as
well as installations and machines are
becoming increasingly important compared
to other damage to the structure of the
building and increasingly exceed the total
damage. The authors note that despite this,
measures to prevent damage have so far
been largely ignored, although in general
they can be implemented with a much
more favorable cost-benefit ratio. They
argue that damage from earthquakes and
storms is often associated with secondary
effects, such as debris flying away, fires,
rainwater ingress and disruption of
production and services because of it,
which can drastically increase the damage.
On the basis of a typical case of
destruction, particularly frequent or critical
weak points of buildings are presented and
appropriate precautions for damage are
discussed. The authors believe that much
more attention needs to be paid to
measures to protect against earthquakes
and destructive effects, which has not yet
been done. With extensive experience in
the field of losses, the insurance industry
can provide disaster assessment engineers
with the basic information needed to
develop effective measures to reduce the
level of destruction.

In the article by Y. V. Semenova
"Modeling of soil reaction in seismic
microzoning of construction sites" [13]
approaches to determining the resonant
properties of the upper part of the
geological medium section under the
construction site for earthquake-resistant
design are considered. The development of
scientific ideas about linear and nonlinear
models of the geological environment is
analyzed. The author concludes that there
is no program that works well in all
situations. In cases of manifestations of
strong nonlinearity, there is sometimes a
discrepancy between the registered and
calculated accelerationograms due to the
fact that the behavior of soils during strong
earthquakes remains poorly understood
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and is not always well described by
existing models. However, with very
intense seismic influences, the most
acceptable results can be obtained by
nonlinear modeling.

The article presents and analyzes the
results of linear, equivalent linear and
nonlinear modeling of the reaction of a real
soil stratum under a real construction site
in Kiev to earthquakes of different levels.
Based on the comparison, the author
concludes that with seismic microzoning in
weakly seismic areas, it is permissible to
use both nonlinear and equivalent linear
modeling of the reaction of soils to seismic
influences, because with relatively small
deformations, the results of these methods
give comparable results.

Sedov B. M. in the author's abstract to
the dissertation for the degree of Doctor of
Geological and Mineralogical Sciences on
the topic "Seismic properties of the
cryolithozone" [14] gave a solution to the
fundamental problems of the complex
scientific problem of seismic properties of
the cryolithozone, establishing the
relationship of seismic characteristics with
geocryological parameters, and their
display in the wave fields of elastic
oscillations. In particular, the author
obtained the characteristics of the seismic
properties of the cryolithozone, established
their dependence on geocryological
parameters; it has been established that the
wave fields of elastic oscillations reflect
the horizontal and vertical heterogeneity of
the cryolithozone, and with surface and
close-surface sources on the permafrost,
the main carriers of energy are Rayleigh
waves. Typical multidimensional
seismoheocriological models have been
developed for the most characteristic
permafrost sites. The practical significance
of the work also lies in improving the
geological efficiency of  seismic
exploration, including by expanding the
range of geocryological problems to be
solved on the basis of new methods using
exchange and reflected Rayleigh waves,
reverberation oscillations. In addition, the
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result of the study was an increase in the
geological and economic efficiency of
seismic exploration in permafrost areas.

Aleshin  A.S. in the article
"Macroseismic foundations of seismic
microzoning" [15] considers the current
norms of earthquake-resistant construction
in Russia, based on macroseismic
assessments using the concept of "seismic
score". The author describes various
aspects of seismic microzoning, in which
the use of a macroseismic approach has led
to advances in anti-seismic construction.
Emphasis is placed on the practice of
Western countries, primarily the United
States, where new approaches based on
mass instrumental measurements of the
parameters of strong movements were
intensively developed, which was due to
the rapid development of microelectronics,
means of obtaining and processing seismic
signals. A. Aleshin notes the lag in this
respect  of  domestic  engineering
seismology and believes that the analysis
of the achievements of foreign engineering
seismology, based on an instrumental
approach, and ways to overcome the lag of
domestic science should be the content of
further work of Russian scientists in this
direction.

The results of unique measurements of
the reaction of rock massifs to the passage
of seismic waves initiated by high-intensity
and weak influences are investigated by E.
Gorbunova in the article "Changes in the
properties of a rock mass under the
influence of seismic oscillations" [16]. In
this paper, variations in geophysical and
hydrogeological parameters (values of
longitudinal wave velocities, depth of the
structural boundary, level and intensity of
water inflows) confirmed the change in the
mechanical properties of the mountain
range under intense exposure. As an
example of the intense impact of seismic
waves on the geological environment, one
of the sites of the Semipalatinsk test site
was chosen, within which a large-scale
explosion was carried out in the
experimental well. The results of unique
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full-scale measurements demonstrate that
irreversible changes in rock massifs
associated with the passage of seismic
waves can occur not only under intense
influences, as in the above example of a
large-scale explosion, but also with
relatively  weak  disturbances.  The
considered examples of registration of
deformations in field experiments and
under the influence of earthquakes in the
range of soil displacement velocities from
0.1 to 100 mm/s show that irreversible
changes can occur in this range of
oscillation amplitudes, of course, if the
array 1is ready to '"react" to such a
disturbance. Given that with repeated
exposures, small deformations can
accumulate, as a result, there may be a
significant increase in the fissile
permeability of the array with the
accumulation of the effect with prolonged
exposure. Changing the number of open
cracks and increasing their effective
permeability can lead to migration of
fluids, variations in pore pressure, and,
consequently, the entire range of
mechanical characteristics of the local
section of the array — E. Gorbunova comes
to this conclusion.

Chinese researchers Zhongxian Liu,
Jiagiao Liu, Qiang Pei, Haitao Yu,
Chengcheng Li, Chengqing Wu in their
study "Seismic reaction of the tunnel near
the fault zone under the waves SV" [17]
studied the influence of deformation
factors on the dynamic reaction of a nearby
linear tunnel during the fall of plane
reflected transverse waves SV using the
method of indirect boundary elements. The
study examined the effect of a number of
critical parameters, such as the frequency
of collisions, the degree of inclination of
the fault, the distance between the fault and
the tunnel on the voltage of the hoop of the
aligned inner and outer walls. Numerical
results showed that the malfunction can
significantly change the stress distribution
on the inner and outer surfaces of the
tunnels. In general, for vertically acting
seismic waves, when the tunnel was
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located in the wall of the foot (under the
fault), the voltage inside the tunnel was
significantly greater than that of tunnels in
the half-space without a closure, with a
gain of up to 117 %. The amplification
effect became more pronounced as the
angle of incidence increased. However,
when the tunnel was located above the
fault, the fault could have a significant
shielding effect on the dynamic response
of the tunnel under the high-frequency
impact of waves. At the same time, the
voltage reduction was up to 81 %.
However, low-frequency waves can cause
the tunnel voltage to increase by up to
152 %. The results of the described studies
can be a guide in the seismic design and
protection of underground structures at
fault sites.

4. Conclusion

The analysis of foreign and domestic
scientific publications carried out in the
article showed what consequences may
arise for structures and rocks as a result of
seismic impacts. In addition, shortcomings,
opportunities, boundaries and prospects for
the development of the development of
national design standards were identified
while maintaining the current level of
safety and increasing it. It is shown that
there are some gaps related to the topic of
seismic impacts on buildings and rocks. At
the same time, in some of the sources
under consideration, the authors give a
direct indication of a promising direction
for further research. These include the
following:

— study of the feasibility of applying the
points of seismic regulatory documents
and proposals to reduce the safety
factors incorporated in them;

— study of the possibilities for the
restoration of building structures after
earthquake damage and the choice of a
restoration method depending on the
degree of damage.

At the same time, the idea has been
repeatedly expressed that the widespread
introduction of seismic protection systems
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is currently constrained by the lack of data
on the actual behavior of such systems
during strong earthquakes, as well as the
widespread myth that seismic protection
included in the cost at the design stage will
lead to a significant increase in
construction costs. In fact, the increase in
cost will be no more than 1-3 % of the cost
of construction.

It should also be noted that there is still
no map of seismic zones, compiled taking
into account the likelihood of earthquakes
as a result of "induced" activity - mining
operations, which are a source of seismic
stress along with natural causes. In
addition, the results of a comparative
analysis of the rationality of applying one
or another method of seismic protection
with reference to specific natural
conditions and territories in terms of
intensity have not been found. These
questions are relevant from the point of
view of labor costs applied when creating
computational models in software systems
at the design stage, and therefore are
expressed in monetary terms.

Summing up the review article, it
should be said that the goals set at the
beginning of the study have been achieved,
the tasks have been completed, and the
result 1s the plurality of identified
unexplored areas that take place in the
study of topics of seismic impacts on
buildings and rocks. Some of these gaps
will be further explored by the authors of
this article.
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