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Mechanisms for the application of information 
modelling technologies at individual stages  
of the life cycle of development projects
This article describes the benefits of using information modelling technologies, in particular, in the  implemen-
tation of unique real estate objects. Automation of the stages of project implementation, especially in the  im-
plementation of unique objects, is one of the most important tasks, the purpose of which is not only to unload 
the ICP (Investment and Construction Project) participants, but also to eliminate errors at all stages of the pro-
ject. The possibilities of using cloud systems, an information model of an object, etc., are considered, thereby ob-
taining an effective tool for improving the quality of the organization of construction production in the implemen-
tation of an investment and construction project. This article gives a review of the features of the application of 
information modelling technologies at individual stages of the life cycle, which reflect the main advantages and 
the effect achieved in the implementation of development projects, and also the optimal mechanism for the ap-
plication of information modelling technologies is developed. A strategy is proposed for improving digitalization 
processes in the implementation of investment projects at its individual stages with the possibility of creating an 
information model of a building that will organize the functions of an information resource of an object and a dig-
ital platform for the interaction of all project participants. Thus, it becomes possible to obtain direct effects from 
the participants’ control in the project implementation and from the procedures accompanying the project imple-
mentation. At the same time, the information model should function as part of a single digital environment to an-
alyze and systematize the information received about the object. The opportunities of using the information mod-
elling technologies as a digital platform for the effective implementation of development projects are considered.
Keywords: IMT, 3D building model, information modeling

INTRODUCTION

At the present time there is a rapid development 
of digitalization of the construction industry in 
Russia. The realization that without information 

modelling technologies (hereinafter referred to as IMT) 
and artificial intelligence (hereinafter referred to as AI) 
the development of the industry is impossible has be-
come fundamental in the development of IMT in Rus-
sia. It is thanks to IMT and AI that it became possible 
to implement complex projects with higher quality val-
ues. The use of IMT in the construction industry is one 
of the effective ways not only to bring the construction 
industry to a new level, but also to make the construc-
tion process more efficient [1].

The need for the construction of unique build-
ings is determined by social, technical, environmen-
tal needs, economic feasibility, as well as new 
trends towards creating a modern look for the city 
with the primary preservation of the surrounding 
landscape. It is characterized by the creation of 
space-planning solutions using multi-level spatial 
elements (underground spaces, passages, atri-
ums), a combination of various functional areas, 
the use of environmentally friendly materials, and 
the introduction of innovative engineering solutions.

MATERIALS AND METHOD

An analysis of the specifics of the IMT applica-
tion at individual stages of the life cycle made it pos-
sible to identify the achieved effect and the main 
costs, as well as to form the optimal mechanism for 
the IMT application in the implementation of devel-
opment projects.

Concept and FEED (Front-End Engineering 
Design). This stage includes a set of economic and 
engineering surveys that establish the economic 
feasibility of locating and operating a construction 
site in the considered development area.

As a result of this stage, the following results 
can be obtained:

1. Provision of construction industry with local 
building materials, water, electricity.

2. Production capacities use of local construc-
tion companies and contractors.

3. The current local transport infrastructure use 
and its further development.

IMT at this stage is used not only in the form of 
an information model of an object, but also for 
the purpose of timely exchange of initial permits to 
allow to conduct electronic document management, 
conclude contracts, track the phasing of the project 
at this stage, etc.

Effects and costs at this stage: simulation mod-
elling (case study of the project). Calculation of al-
ternative costs of IСP.

Engineering. At the  stage of engineering 
a construction object, engineering solutions, parts 
and sections of project documentation are consid-
ered, analyzed and agreed upon in various state 
authorities, depending on the type and nature of 
the work performed, the inhabited area or region 
where construction is underway.

At the final stage of the construction object en-
gineering, in accordance with the current regulatory 
documents, an examination of engineering solu-
tions (technical documentation) is carried out. Dur-
ing the implementation of the project, the project is 
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checked for compliance with the engineering assignment, the qual-
ity and correctness of the decisions made, the level of the modern 
construction base, the progressiveness of the design and architec-
tural solutions of the facility, methods of organizing and mechaniz-
ing construction processes.

As a result, project documentation should reflect solutions that 
are oriented towards manufacturability and provide mandatory con-
ditions and opportunities for subsequent periods of the life cycle of 
a construction object, including:

1. Ensuring standard values of construction loads (for the peri-
od of construction) and operational loads (for the period of opera-
tion) on structural systems or individual elements of the designed 
construction object.

2. The possibility of ensuring the efficient and safe operation of 
the designed building or structure and requirements, including 
the maintenance of structural elements of the building, networks of 
its engineering and technical support systems.

3. Ensuring the convenience of conducting inspections and sur-
veys of the technical condition of the structural system, carrying out 
scheduled repairs during the operation of a building or structure.

Effects and costs at this stage: reduction of engineering time 
due to the use of backlogs from the model built at the previous 
stage. The quality, accuracy of the project increases, its suscepti-
bility to changes increases. The time is reduced and the accuracy 
of constructive, estimated costs and other calculations is increased. 
The complexity of the initial design stage, which lays the foundation 
of the model, increases due to the need to simultaneously start 
modelling all sections of the project and the need to create new 
elements in the library of modelling elements. There is a restructur-
ing of the costs according to the development contract of construc-
tion documents in favor of the engineering stage. The correspond-
ing restructuring of the contract amount with specification for each 
of the projects becomes relevant.

Construction. The  construction phase is key to ensuring 
the performance and performance established during construction 
surveys and engineering periods. 

These characteristics and indexes determine the reliability and 
safety level of the subsequent operation of a building or structure. 
The scope of application of information modelling technologies at 
this stage is formed on the basis of a technological order that in-
volves the implementation of simple and complex processes of con-
struction and installation work. Their structure, volume and composi-
tion are determined by the adopted structural system of the building, 
the parameters of structural elements, as well as the uniqueness and 
technical complexity of the construction of a building object.

Effects and costs at this stage: cost reduction ≥ 10 %, along 
with an increase in the quality of the building project and the imple-
mentation of construction and installation works.

Exploitation. The stage of operation of a building object under 
construction (new construction, reconstruction, enhancement) is 
the main and target stage of its life cycle. Maintenance of the con-
structed construction object is carried out after obtaining permis-
sion to put the object into operation. The task of the management 
company is to assess the technical condition and maintain the aes-
thetic, structural characteristics, as well as reliability and safety in-
dexes at the established level, during the established service life of 
the building.

The assessment of the technical condition is carried out, in-
cluding using the  information model, by periodically checking 
the conformity of the characteristics of structural systems and load-
bearing structural elements.

Planned maintenance and preventive measures ensure 
the preservation of the performance of structural systems and/or 
individual structural elements (especially load-bearing elements) 
and compensate for the detrimental effect of influencing factors that 
occurred in previous periods of the life cycle of a construction ob-
ject (survey, engineering, construction).

Dismantling. The transition to this stage is possible when neg-
ative impact factors appear in a dramatic number (for indexes of 
functional efficiency and the level of operational safety) of defects 
and damage to the structural system or individual load-bearing 
structural elements of the construction object.

The organizational and technological order of the demolition of 
the construction site is carried out in accordance with the charac-
teristics of the technical condition of the structural system, the loca-
tion in the surrounding urban development and the requirements of 
regulatory legal acts.

Effects and costs at this stage: improving the quality of the ob-
ject at the stage of commissioning and at the stage of operation. 
Reduction of costs for the facility operation, for the cyclic change of 
the facility (overhaul works, reconstruction, etc.).

The improvement of digitalization in construction should be not 
only the  information model of the construction object, which is  
an object shared information resource, the main function of which is 
to ensure the possibility of teamwork on the project of all partici-
pants in the investment and construction project at certain stages 
of the object's life cycle, but also a large digital platform, uniting all 
participants in the ICP implementation, who have access to the in-
formation model of the building and related documentation.

The presented mechanism will be effective not only in terms of 
“transparency” in the  implementation of the project, but also in 
terms of control of all participants in the ICP.

The implementation of the main function of the information mod-
el is possible only if the model is part of a single digital environment 
capable of ensuring the continuous receipt, processing, account-
ing and analysis of information from various sources throughout 
the entire life cycle of the object.

Fig. 1. Resource consumption changes
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tegic importance in view of the need to reduce interaction during 
the implementation of construction investment projects (see Fig. 1).

Creating a single digital environment can be done in several 
ways:

1. Internal solution. Various schemes are used using network 
folders or some kind of software that ensures work within the com-
pany itself.

2. Specialized software is used. The scheme generally looks 
like this: the company's server has software, each user's PC has 
a frontend. Only the owner of the system can take full advantage of 
the system.

3. Cloud solution. The most promising way to organize a com-
mon platform. The main feature is that full functioning is provided.

RESULTS

The engineering of unique, high-rise and long-span buildings 
and structures requires mandatory and full-scale scientific and 
technical support. The tasks of scientific and technical support 
(hereinafter — STS) in the design and construction of unique, long-
span and high-rise buildings and structures are to ensure the safe-
ty of people, the construction site and the reliability of the structures 
being built. Also, the tasks of the STS are:

1. Solution development to eliminate violations identified during 
the monitoring of engineering solutions.

2. Science-based and optimal solutions development, participa-
tion in the identification of design and engineering solutions.

3. Building and structure state forecast, taking into account pos-
sible types of impacts.

Conducting STS includes the following scope of work:

1. Evaluation of the results of engineering and geological sur-
veys.

2. Participation in the development of the concept of the engi-
neered object.

3. Engineering documentation analyses to improve design and 
space-planning solutions.

In this regard, the use of IMT, in particular, in the implementa-
tion of development projects of unique objects, is extremely neces-
sary in order to eliminate errors.

Let’s consider the use of a digital platform and other IMT op-
portunities in order to implement unique ICP.

Thanks to a digital platform, it becomes possible to monitor 
the status and change of the project in real time. To do this, there is 
the “General Information” tab, which displays general information 
on the project, a widget with the current status of the project, and 
a matrix of strategic risks. When you click on the “Editing log” link, 
a generated report on editing the card by users opens, the date 
and time of the change, the author, the changed field, the old and 
new value. This is extremely important in order to implement 
the project better (Fig. 2) [2–5].

Let us consider one of the possibilities of the digital platform — 
“Detailed Schedule”, which is a Gantt Chart, it reflects all the ele-
ments of the PC of the construction site (Fig. 3).

To ensure the integrity control of the calculations, the system 
stores a schedule that includes all the work (including summary 
tasks) of the project and its subordinate construction objects in 
the “Full Project Schedule”. It is important to pay attention to the fact 
that when data from domestic digital platforms is generated, it is 
possible to generate graphs with a Gantt chart without using for-
eign software. The schedule can be both formed on a digital plat-
form, and full-fledged work of specialists can be carried out in it.

Fig. 2. Card of the construction site. Project general data
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Fig. 3. The construction site card

Fig. 4. Project director’s panel

Let us consider the possibilities of digital platforms for project 
management. The Project director’s panel displays analytical sec-
tions of information on project data (Fig. 4).

Analytical sections are displayed as widgets — graphic blocks 
of information. The Project director’s panel displays information on 
projects to which the user has access based on project roles [6, 7].

Some of the important features in the unique project implemen-
tation, in particular, are the stages on which attention is closely fo-
cused (Fig. 5, 6). 

At these stages, due to the fulfillment of the tasks of the STS, 
changes may be made to the project, which entails postponement 
and unforeseen costs. These risks, of course, must be taken into 
account when planning the stages of implementation of the ICP.

All changes, after agreeing with certain authorities, must be 
made to the schedule used in the digital platform so that all project 
participants have up-to-date information. This is important in site 
planning, tendering processes, etc.

Considering the need for constant up-to-date information 
and documentation, it is important to use a shared data environ-
ment (Fig. 7).

This digital platform allows not only all ICP participants to work 
in one information field, but also to perform tasks such as:

1. Documentation approval.
2. Carrying out the transfer of documentation and other materials 

from the technical customer to all counterparties.
3. Work performance documentation release.
It is necessary to pay special attention to this list and work in 

the general data environment, since the implementation of unique 
objects implies not only the implementation of high-quality docu-
mentation and quick verification, but also the circulation of other 
materials between all counterparties in the engineering process 
and construction and installation works, in order not to overrun 
the schedule. This is most important when passing the state exper-
tise, both initially and repeatedly, as well as when obtaining techni-
cal specifications.

The possibilities of using IMT make it possible to control engi-
neering decisions at any stage of construction and installation work. 
This can be done using the information model of the building, which 
is carried out at the design stage and finalized at the engineering 
stage of the working documentation (Fig. 8).
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Fig. 5. Identification of especially important sub-stages at the pre-project stage

Fig. 6. Identification of particularly important sub-stages at the engineering stage

Fig. 7. Application of the shared data environment
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In addition to control, it becomes possible to check volumes 

and specifications, which speeds up not only the check on behalf 

of the technical customer or management, but also the engineering 

check by the contractor — the main specialist. Also, there is an op-

portunity to generate reports in order to identify and prevent sched-

ule overrun [8–10].

The capabilities of the digital platform allow not only task and 

documentation exchange between counterparties, but also the fol-

lowing:

1. Bill of quantities formation based on the information model of 

the building.

2. Signing contracts and additional agreements with contractors.

3. Load brand-list materials and equipment in order to form, 

among other things, cost calculations and other materials for pur-

chases (Fig. 9).

Digital platforms also allow the execution and acceptance of 

construction and installation works, namely:

1. The scope of work formation and coordination.

2. Possibility to activate and conduct COA-2 via the platform, 

skipping all the steps according to the scheme, which is used every-

where.

3. In the absence of agreement on behalf of the customer of 

COA-2, assignments are submitted, thereby, simultaneously exercis-

ing control over construction and installation work.

Fig. 8. Control of engineering decisions

Fig. 9. Purchase catalog formation
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4. As-built documentation formation for verification by the gen-

eral contractor/technical customer (Fig. 10) [11, 12].

Throughout the investment and construction project, control of 

resources and tasks is carried out using the Timeline module, 

where a work schedule is formed based on the elements of the in-

formation model and previous calculations. Also, an important task 

solved by this module is the data integration taken from different 

systems and control over the implementation of investment and 

construction projects, including deadlines.

Through BIM360 Field integration, data on the actual work ex-

ecution is entered into the module, which allows to display the cur-

rent progress of work and adjust plans. These data are entered 

through checklists. This module contributes to the  control of 

the schedule not only at the construction and installation stage. 

There is an opportunity to make changes and plan work for some 

time in advance, which is important at the pre-project stage [13].

For example, the FSK group of companies, with the help of its 

partner, BIMSoft, is developing a tool that specializes in working 

with a 3D view. This tool is called G-Viewer. It is designed to work 

with the information model directly in the cloud. The tool allows to 

make any selection of elements, whether it is a selection of ele-

ments in the 3D view itself or a selection through a special tool, then 

it is possible to select elements by sections or floors, or by any 

other parameter value. Further, these selections can be saved and 

used in work with other modules [14, 15].

This reduces the dependence on the work of engineering or-

ganizations and on the accuracy and correctness of their data input 

into the elements of the information model (Fig. 11).

This tool is especially useful in the implementation of unique 

and long-span objects, due to the emerging opportunity to verify 

and control the accuracy of engineering solutions [14, 15].

Fig. 10. Acceptance of construction and installation works, verification of volumes

Fig. 11. Performing the acceptance of construction and installation works, checking the volumes
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DISCUSSION

The low interest of the main participants in the construction 
market is based on the following facts:

1. Lack of all-inclusive solutions.
2. Lack of understanding of the applied effect of digitalization in 

construction — a real acceleration of construction and cost reduction.
3. Difficulty in implementation due to different production pro-

cesses for each company.
4. Low level of computer literacy among industry employees.
5. Lack of proven and full-fledged analogues of key IT products 

for construction (for example, MS Project, Primavera).
6. Lack of qualified specialists in the field of IT, in particular in 

the field of computer vision, big data.
7. Lack of available data for the algorithms and platforms devel-

opment for piloting new solutions.
8. Long payback cycle of in-house development.

CONCLUSIONS

At the present time there is a trend towards the construction 
industry digitalization in Russia. The reason for this was the under-
standing of the key participants in the implementation of develop-
ment projects that without the introduction and use of digitalization, 
and in particular, IMT, at all stages of the life cycle it is impossible 
not only to implement projects more effectively, but also to become 
more competitive in the global market. The use of BIM technologies 
in construction and design is one of the effective ways both to bring 
the construction industry to a new level, and to make the construc-
tion process better and more efficient.

Problems are identified and their solutions are proposed during 
coordination and documentation processing:

1. Control of the movement of the developed documentation.
2. Improving the quality of the developed documentation by 

simplifying and automating verification.
3. Loss free communication between project participants.
4. Online availability of the entire history of the transfer/approval 

and discussion of documentation.
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Механизмы применения технологий 
информационного моделирования 
на отдельных стадиях жизненного цикла 
девелоперских проектов
Данная статья описывает преимущества применения тех-
нологий информационного моделирования, в  частности, 
при реализации уникальных объектов недвижимости. Ав-
томатизация этапов реализации проекта, в  особенности 
при реализации уникальных объектов, — одна из важней-
ших задач, целью которой является не  только разгрузка 
участников ИСП, но и исключение ошибок на всех этапах 
проекта. Рассмотрены возможности применения облач-
ных систем, информационной модели объекта и  др., тем 
самым получая эффективный инструмент повышения ка-
чества организации строительного производства при ре-
ализации инвестиционно-строительного проекта. В статье 
рассмотрены особенности применения технологий инфор-
мационного моделирования на  отдельных стадиях жиз-
ненного цикла, которые отражают основные преимущест-

ва и достигаемый эффект при реализации девелоперских 
проектов, а  также сформирован оптимальный механизм 
применения технологий информационного моделирова-
ния. Предлагается стратегия совершенствования процес-
сов цифровизации при реализации инвестиционных про-
ектов на отдельных его стадиях с возможностью создания 
информационной модели здания, которая будет система-
тизировать функции информационного ресурса объекта 
и  цифровой площадки для взаимодействия всех участни-
ков проекта. Таким образом предоставляется возможность 
получения прямых эффектов от контроля участников реа-
лизации проекта и  процедур, сопутствующих реализации 
проекта. При этом информационная модель должна функ-
ционировать как часть единой цифровой среды для анали-
за и систематизации получаемой информации об объекте. 
Рассмотрен потенциал применения возможностей техно-
логий информационного моделирования в виде цифровой 
платформы в целях эффективной реализации девелопер-
ских проектов.

Ключевые слова: ТИМ-технологии, 3D-модель здания, ин-
формационное моделирование



ОТЕЧЕСТВЕННЫЙ И ЗАРУБЕЖНЫЙ ОПЫТ

64

Международный научно-технический журнал Недвижимость: экономика, управление# 2 / 2023

 СПИСОК ИСТОЧНИКОВ

1.  Гумба Х. М., Ермолаев Е. Е., Уварова С. С., Беляева С. В., Вла-
сенко В. А., Жутаева Е. Н. Ценообразование и калькуляция за-
трат в строительстве : учебное пособие. М. : Юрайт, 2019. 372 с.
2.  Гумба Х. М., Киселева Е. И., Сонин Я. Л., Саввина И. С. Циф-
ровизация как основа обеспечения энергоэффективности 
строительства и жилищно-коммунального хозяйства // Эконо-
мика и предпринимательство. 2020. № 3 (116). С. 1148–1153. 
DOI: 10.34925/EIP.2020.116.3.245
3.  Чурбанов А. Е., Шамара Ю. А. Влияние технологии информа-
ционного моделирования на развитие инвестиционно-строи-
тельного процесса // Вестник МГСУ. 2018. Т. 13. Вып. 7 (118). 
С. 824–835. DOI: 10.22227/1997-0935.2018.7.824-835
4.  Яськова Н. Ю. Ренессанс проектного подхода в цифровой 
экономике // Экономика и предпринимательство. 2017. № 9–4. 
С. 164–166.
5.  Уварова С. С., Паненков А. А., Сонин Я. Л. Цифровизация 
строительства в проекции теории организационно-экономиче-
ских изменений // Экономика строительства. 2020. № 1 (61). 
С. 31–40. URL: https://elibrary.ru/item.asp?id=43323681
6.  Аникин Б. А., Свистунов В. М., Лобачев В. В., Антонов В. Г., Тра-
ченко М. Б. Оценка развития цифровой экономики в регионах 
Российской Федерации // Экономика: вчера, сегодня, завтра. 
2019. Т. 9. № 11-1. С. 32–41. DOI: 10.34670/AR.2020.93.11.002
7.  Аникин Б. А., Свистунов М., Голышкова И. Н., Алешнико-
ва В. И., Антонов В. Г., Коренко Ю. М. Цифровизация регионов 
России: современные особенности и проблемы // Инновации 
и инвестиции. 2020. № 1. С. 297–300.
8.  Ледовских  Л. И., Карпиняну  Е.  Нормативно-техническая 
база для использования технологии BIM на начало 2021 года // 
Инженерный вестник Дона. 2021. № 5(77). С. 54–63.
9.  Кужакова З. У., Байбурин А. Х. Обзор нормативной докумен-
тации в области BIM-моделирования в Российской Федера-
ции // Вестник Южно-Уральского государственного универси-
тета. Серия: Строительство и архитектура. 2020. Т. 20. № 3. 
С. 70–79. DOI: 10.14529/build200309
10.  Пельменева Е. И., Литвинова О. В. Основные аспекты нор-
мативного регулирования технологии информационного моде-
лирования в  России  // Молодежный вестник ИрГТУ. 2021. 
Т. 11. № 2. С. 131–137. URL: https://elibrary.ru/mnjrqv
11.  Ефремова А. М. Перспективы и барьеры при внедрении 
технологий информационного моделирования в  России  // 

Бизнес-стратегии. 2021. Т. 9. № 4. С. 106–109. DOI: 10.17747/2
311‑7184‑2021‑4‑106‑109
12.  Грушковский П. А., Ситков Р. А., Щелников В. Н. Перспекти-
вы развития информационного моделирования в ходе строи-
тельства и эксплуатации зданий и сооружений  // Известия 
Тульского государственного университета. Технические науки. 
2020. №  8. С. 207–211. URL: https://elibrary.ru/item.
asp?id=44038080
13.  Батышева Е. В., Горлова М. А. Анализ преимуществ исполь-
зования BIM-технологий в строительстве  // Моя профессио
нальная карьера. 2019. Т. 1. № 4. С. 90–94. URL: https://elibrary.
ru/item.asp?id=40881233
14.  Викторов М. Ю. Малые строительные предприятия в циф-
ровой экономике // Экономика и предпринимательство. 2017. 
С. 890–892.
15.  Чехов Е. И., Белякова А. П. Особенности управления инве-
стиционными проектами при внедрении инновационных мето-
дов гибкого управления проектами  // Синергия наук. 2018. 
С. 544–550.

Об  авторах: Кулаков Александр Русланович  — магистрант 
кафедры организации строительства и  управления недвижи-
мостью; Национальный исследовательский Московский го-
сударственный строительный университет (НИУ МГСУ); 
129337, г. Москва, Ярославское шоссе, д. 26; ak.kulv99@mail.ru;

Акристиний Вера Александровна — кандидат технических 
наук, доцент кафедры организации строительства и  управ-
ления недвижимостью; Национальный исследовательский 
Московский государственный строительный универси-
тет (НИУ МГСУ); 129337, г.  Москва, Ярославское шоссе, 
д. 26; РИНЦ ID: 689002, Scopus: 57194451445, ResearcherID: 
AAE8964-2022, ORCID: 0000‑0002‑6488‑420X; akristiniyva@
mgsu.ru.

For citation: Kulakov  A. R., Akristiniy  V. A.  Mechanisms for 
the application of information modelling technologies at individual 
stages of the  life cycle of development projects. Real Estate: 
Economics, Management. 2023; 2:56-64.

Для цитирования: Кулаков А. Р., Акристиний В. А. Mechanisms 
for the  application of information modelling technologies at 
individual stages of the  life cycle of development projects  // Не-
движимость: экономика, управление. 2023. № 2. С. 56–64.


