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Abstract: As is known, design solutions for the load-bearing systems of buildings and structures, as well as in-
dividual structural elements, are based on the results of a design analysis, which is usually performed by numeri-
cal methods using software systems. The same is true for structural analysis of construction objects at the stages 
of construction, operation, reconstruction. The distinctive paper is devoted to the current task of developing the 
Russian national software system for adequate determination of loads and impacts, stress-strain state, strength, 
stability, reliability and safety of buildings, structures and complexes at significant stages of their life cycle. 
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software systems are used in the Rus-

sian Federation for analysis the strength, stabil-
ity and deformability of building systems and 
foundations, which to some extent implement 
the requirements of the current Russian design 
codes: LIRA-SAPR, LIRA-SOFT, SCAD-
SOFT, MICRO-FE, Stark ES, PLAXIS [1-3]. 
In some cases, more powerful software systems 

Abaqus software systems, as a rule, 
are not used in the practice of mass design, but 
are used for the purposes of scientific research, 
for example, within the framework of scientific 
and technical support for the design and con-
struction of unique and especially critical facili-

 
All the main modules of these software systems 
first of all – solvers  are developed outside the 

Russian Federation. At the same time, formally 
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majority of above mentioned software systems 
LIRA-SAPR, LIRA-SOFT, SCAD-SOFT, 

MICRO-FE, Stark ES

Federation. However, due to historical reasons, the 
actual developers of LIRA-SAPR, LIRA-SOFT 
and SCAD-SOFT are 
Besides, MICRO-FE and Stark ES are based on 
solvers developed by Germany. The PLAXIS ge-
otechnical software system was developed at the 

 

foreign software systems are discussed below. 
SIMULIA Abaqus software system is widely used 
for computational justification of complex load-
bearing systems, assemblies and structures. It is the 
main one in the line of the International Atomic 
Energy Agency IAEA , where the calculation jus-
tifications of structures of nuclear power plants 
NPP  made using this software system are accept-

ed. Within the framework of sanctions analysis per-
formed in the updated version of the software sys-
tem, which will be banned, can be required. 
PLAXIS is the main software system for compu-
tational research and computational justification 
in the direction of geotechnics. It is widely used 
in the design of civil and industrial facilities, 
transport infrastructure facilities. The IAEA also 
requires the use of this software system to justi-
fy design solutions for bases and foundations for 
nuclear power plants. This software system can 
be used without upgrade option. Within the 
framework of sanctions analysis performed in 
the updated version of the software system, 
which will be banned, can be required. 
Tekla is the main software system the computa-
tional justification of steel structures and load-
bearing systems. It is widely used in the design 
of industrial buildings and technological com-

This software system 
can be used without upgrade option. For indi-
vidual objects, requirements for computational 
justification may be established in the updated 
version of the complex, which will be banned. 
LIRA-SAPR, LIRA-SOFT, SCAD-SOFT and 
MICRO-FE are the main professionally oriented 

software systems with advanced post-processors 
that take into account the provisions of design codes 
of the Russian Federation. These software systems 
can be used without the possibility of updating. 
ANSYS is the main software system for analysis of 

t-
ware system can be used without upgrade option. 
NASTRAN software system is normally used for 
research purposes with minimal use in industrial 
purposes. This software system can also be used 
without upgrade option. 
Practice shows that in recent years sanctions in-
struments have been actively used in international 
relations, which in some cases can lead to signifi-
cant delays in industrial processes, and in some 
cases, to the inability to perform certain procedures. 
Thus, several years ago, in the sanctions regime, 
access to updates of the PLAXIS software sys-
tem was closed for some time, which led to de-
lays in the performance of computational stud-
ies and the impossibility of performing individ-
ual computational procedures. 
Due to the fact that the most important modules 

-oriented software systems 
are de facto developed outside the Russian Fed-
eration, there is a risk that they will fall under 
sanctions. The situation with the denial of access 

veral 
simultaneously problem-oriented software sys-
tems for analysis of building systems and founda-
tions can lead to blocking of the most important 
component of the construction process – the anal-
ysis of design solutions for construction objects. 
In addition, the mentioned building-oriented 
software systems have a number of limitations 
that can be explained 10-20 years ago, but which 
constrain the construction industry today: a rela-
tively poor set of finite element types, a selective 

ysical, 

mentation of modern dynamic algorithms, etc. 
We believe it is expedient to consider in a short 
time the issue of developing a national problem-
oriented software system for adequate determi-
nation of loads and impacts, stress-strain state, 
strength, stability, reliability and safety of build-
ings, structures and complexes at significant 
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stages of their life cycle. It will be vital to en-
sure state ownership of such national problem-
oriented software system. 
The development of a national software system 
can be carried out on the basis of the National 
Research Moscow State University of Civil En-

MGSU  in collaboration with Uni-
versities that are members of the Industry Con-
sortium “Construction and Archi b-

and partner companies with suc-
cessful experience in development and verifica-
tion in related industries organizations with all 
the necessary competencies and highly profes-
sional specialists . The international practice of 
developing problem-oriented software systems 
shows the validity and effectiveness of using the 
potential of leading universities for such work. 
Stages of development of the national software 
system are described below. 
The first stage includes development and approval 
of the concept and architecture of the national 
software system, development of Terms of Refer-
ence. In particular it includes the following items: 
– analysis of the problem-oriented software sys-
tems of the construction profile; formation of 
goals and objectives for the development of the 
national software system; 
– development and approval of the concept and 
architecture of the national software system; 
– development and approval of the Terms of 
Reference for the development of the national 
software system. 
The second stage includes the development of 
the basic version of the national software system  
for the analysis of construction objects -
called, “Engineering level n-
cludes the following items: 
– development of a basic library of finite elements; 
– development of basic models of physical, ge-
ometric, structural and genetic non-linearities; 
– d

“solvers” of 
SLAE ; 

– development of “solvers” of the partial eigen-
value problem; 
– development of methods for solving problems 
of explicit and implicit schemes for direct inte-

gration of dynamic equations, including seismic 
analysis 
progressive collapse analysis; 
– development of methods for tasks of the line-
ar-spectral approach for seismic analysis; 
– d the first 

 
– development of a post- the first 

 
– development of two-way communication with 

r-
mation  ; 
– development of user documentation for the 
second stage of development of the national 
software system; 
– verification/validation of the national software 
system level  according to the 
rules and in the system of the Russian Academy of 

. 
The third stage includes advanced development of 
the national software system -called “Research 
level  In particular it includes the following items: 
– development of an extended library of finite 

 
– development of advanced models of non-
linearities ; 
– development of advanced non-linear static and 
dynamic “solvers ; 
– development of effective superelement 
schemes, including methods for dynamic syn-
thesis of substructures; 
– implementation of parallel procedures on sys-
tems with distributed computing for high-
dimensional problems; 
– implementation of quantum algorithms for 
particular problems of computational mechanics 
and data processing; 
– development of a preprocessor the second 

; 
– development of a post-processor the second 

; 
– development of user documentation for the 
third stage of development of the national soft-
ware system; 
– verification/validation of the national software 
system  accord-
ing to the rules and in the RAASN system. 
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Implementation of parallel development of sep-
arate stages is planned as well. 
We invite all interested persons and organiza-
tions to collaboration in development of the 
Russian national software system for adequate 
determination of loads and impacts, stress-strain 
state, strength, stability, reliability and safety of 
buildings, structures and complexes at signifi-
cant stages of their life cycle. 
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