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IMPLEMENTATION OF BIM TECHNOLOGIES IN THE
MANAGEMENT OF MULTI-APARTMENT BUILDINGS DURING
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Abstract: The paper discusses the main aspects of implementing BIM technologies in the management of multi-
apartment buildings. It highlights the features of implementing the system, including the stages of creating a
digital model of the building, requirements for personnel, and specific skills. The advantages and opportunities
that arise in the management process of multi-apartment buildings with information modeling technologies are
noted. Specifically, it simplifies processes such as document storage and transmission, organization of building
operations, current repairs of buildings and structures, and more. The prospects for the implementation of
information technologies in the housing and utilities sector in the Russian Federation are already outlined: by
2023, developers are required to use these technologies when planning and constructing multi-apartment
buildings. The government is implementing a series of systemic initiatives and measures aimed at the
digitalization of multi-apartment building management, supporting the development of the sector towards a
service model, and ensuring comfortable living conditions for citizens. To support these initiatives, it is
necessary to unify requirements for services, standards for data collection, transmission, processing, and access,
and to clarify the rules of interaction among participants, taking into account the active implementation of digital
technologies in practice. The primary principle of digitalization should be economic feasibility. The
implementation of digital technologies should provide real value for developers, management organizations,
owners of residential and non-residential premises, and authorities. To achieve digitalization results, it is
necessary to create conditions that stimulate the efficiency of interaction between subjects involved in the
digitalization of multi-apartment building management. In particular, it is required to establish requirements for
the implementation of information technologies at the legislative level.

Keywords: BIM technologies, information modeling technologies, digitalization of housing and utilities sector,
digital model, management organization, multi-apartment building

BHEJIPEHUE BIM-TEXHOJIOI'MH B YIIPABJIEHUE
MHOI'OKBAPTUPHBIMU IOMAMM HA OTAIIE
IKCIIVIYATALIUHU

.A. Mameeee

HauunonanbHelil necnenoBaTenbckuil MOCKOBCKH TOCYIapCTBEHHBINA CTPOUTENbHBIN YHUBEPCUTET,
r. Mocksa, POCCU

AnHoTanusi: PaccMOTpeHbl OCHOBHBIE acnekThl BHeApeHUss BIM-texHosoruii B yIpaBiieHHE MHOI'OKBapTUp-
HbIMH JoMaMu. [loka3aHbl OCOOCHHOCTH BHCAPCHHS CHCTEMbBI, B TOM YHCJC - 3Tallbl CO3MaHUS HUPPOBOM
MOJICJIA JTOMa, TPEOOBaHMsI K KaJpOBOMY IEPCOHANY U CICIHAIbHBIM HaBblkaM. OTMEUYCHBI MPEUMYIIECTBA U
BO3MOXXHOCTH, KOTOpBIC TMOSIBISIOTCS B TIPOIECCE YMPABICHUM MHOTOKBAPTUPHBIM JIOMOM MPHU HAIUYUHU
TEXHOJIOTUH WH(POPMAIMOHHOTO MOJACIHPOBAHUS. B YaCTHOCTH, yIPOMIAFOTCS MPOLECCH XPAHCHUS U TIepeIaun
JIOKyMEHTOB, OpraHMU3alysl HKCIUTyaTallud KOHCTPYKIUH 37aHusl, TEKYLUIETO PEMOHTA 3[aHUi U COOpY>KEHUU U
np. [lepcriekTUBBI BHEPEHUST WHPOPMAIIMOHHBIX TEXHOJIOTHH B c(hepy KITUIIHO-KOMMYHAIIBHOTO X03SICTBA B
Poccuiickoit ®enepanun yxxe HameueHsl: B 2023 roay 3acTpONIIMKHM AOKHBI MCIOJIB30BaTh 3T TEXHOJIOTMH
MpU TUIAHWPOBAHWHM W ITOCTPOHKE MHOTOKBAPTHPHBIX TOMOB. [OCymapcTBO pealu3yeT psI CHCTEMHBIX
VHUIMATAB W MEPONPHITHH, HANPaBICHHBIX Ha IM(QPOBHU3ANNIO YIPABICHUS MHOTOKBAPTHPHBIMH JOMaMH,
TTOICPKKY PAa3BUTHSA OTPACIH B HAINIPABICHUH CEPBUCHOW MOJEIN M OOCCIeUYeHHUs TPaKIaH KOMQPOPTHBIMU
YCIOBHSIMA TIPOKUBAHUSL. J{JIs TOAISP KK STUX MHALMATHB HEOOXOINMO MTPOBECTH YHU(PHUKALINIO TPeOOBAHMIA K
yciyram, cTanjapraM coopa, nepeaadu, 00OpabOTKH ¥ JOCTYyMNAa K JaHHBIM U paOOThl C HUIMH, YTOUHUTH MTpaBUIIa
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B3aUMO/ICHCTBUS YYaCTHUKOB C YYETOM aKTHBHOTO BHEAPEHUs IU(POBBIX TEXHOJIOTHH B MPakTuKy. IIpu 3TOM
OCHOBHBIM TIPHHIMIIOM IM(POBH3ALMHK [OIDKHA CTaTh SKOHOMHYECKas Ilerecoobpa3HocTs. BHenpenue
IU(POBBIX TEXHOJOTUH JIOJDKHO WMETh PEajbHYI0 LEHHOCTh M IS 3aCTPOMIIMKOB, W S YNPaBIISIOIINX
OpraHM3alMi, 1 U1 COOCTBEHHNKOB JKIJIBIX W HEKMIIBIX TOMEIIEHNUH, U [UI OPraHoOB BJACTU. J{i1s JOCTHKEHUS
pe3yabTaToB LU(POBU3ALMH HEOOXOAMMO CO34aTh YCIOBHS, CTUMYJIHMPYIOLIME HOBBILICHHE 3(P(EKTHBHOCTH
B3aMMOZCHCTBHS MEXIY CyObekTaMi NU(POBU3ALUK YIPABICHHS MHOIOKBApPTHPHBIMH JoMaMu. B wactHOCTH,
Ha 3aKOHOJATEJIbHOM YpOBHE TpeOyeTcsi yCTaHOBHTh TpPeOOBaHUsS IO BHEIPEHHIO HH(POPMAIIMOHHBIX

TEXHOJIOTUH.

KaioueBsie cioBa: BIM-TeXHOJI0THH, TEXHOJIOTMH HH(OPMAIIIOHHOTO MO/ICINPOBAHUS,
1 poBU3ALNS KITHITHO-KOMMYHAIBHOT'O X03HCTBa, IN(POBasi MOJIEIb, YIIPABIISIONIas OpraHu3aIys,
MHOTOKBapTHPHBIN 10M

INTRODUCTION

Digitalization of the housing and utilities sector
(HUS) is one of the priorities of the Russian
Federation. An example is the approval by the
Government of the Russian Federation to use
information modeling technologies (BIM) in the
construction and operation of buildings,
including multi-apartment buildings (MAB).
The Government Decree of December 20, 2021,
No. 3719-r contains a plan aimed at creating
conditions for the implementation of BIM in the
construction industry and improving the quality
of construction projects [1]. Digitalization of
HUS allows integrating interaction and
reporting processes at all management levels
into a single information field. This allows for
the optimal allocation of common resources,
including natural resources, to improve the
overall quality of life in the country. In this
regard, studying new technologies that can
improve the management system of HUS in
general and MAB in particular becomes
especially relevant.

In relation to buildings, this is an approach to
their construction, maintenance, and repair,
which involves the collection and processing of
comprehensive data about the building in digital
format. The authors of the work consider that
building information modeling is a modern
innovative approach to designing, constructing,
and operating buildings [2]. Technically,
building information modeling represents a
complex process based on the use of accurate
and coordinated data at all stages — from the
development of the building concept to its
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construction and  commissioning. The
theoretical analysis revealed trends in the
construction sector and the directions of BIM
use. The authors note that such technologies are
most often used in the construction of stadiums
in Moscow, St. Petersburg, Saransk, Volgograd,
Nizhny Novgorod, Samara, Sochi, and Kazan.
This is primarily due to the complexity of the
objects and social responsibility since stadiums
accommodate from 20,000 people and more,
hence the increased responsibility for
inadequate structures and risks associated with
the safety of life and health of people.

The new Volgograd Arena stadium was built
using BIM technologies due to the technical
complexity of the object. 3D models of
structurally complex elements were created, and
the data from these models were directly
transferred to the manufacturer of the structural
elements. The oval Mordovia Arena stadium
was characterized by a technical feature of 88
interconnected consoles 40 meters high with a
span of 49 meters. Thanks to BIM, a solution
was quickly found, and the stadium was built
without problems. The Skolkovo Research
Center was also built wusing digitized
architectural structures, allowing for all the
structural features of the future building to be
considered.

As can be seen, specialized literature mainly
identifies sports facilities or buildings and does
not contain examples of how BIM helps in the
management of MAB. Consequently, this issue
is insufficiently studied, although some authors
show interest in it [3].
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MATERIALS AND METHODS

Building information modeling (BIM) is
essential for managing the maintenance, current,
and capital repairs of MABs, as well as for
analyzing the operational characteristics of
buildings [4]. The operational model (AIM) of
an object contains complete information about
the object [Figure 1], and this information can
be used in various activities at the operation
stage [5]. Moreover, the BIM model provides
accurate construction data and can be integrated
with other tools that perform energy efficiency
analysis, schedule  replacements, and
maintenance of engineering systems [6]. Such a
model can be considered an integrated set of
technologies that facilitate building
management throughout its life cycle [7].

PIM - Project information model
AIM - Asset information model (operatiohal information model)

The operator |

| Technical Client

Stages of the life|cycle

| Building operation | |Demo|ition|

|Pre-projecl| | Project | | Construction

Building information|modeling
PIM Il AlM |
pim| [PIM| [PIM|

Major repairs, reconstruction, demolition

Figure 1. Stages of the Object's Life Cycle

Thus, the AIM information model has the
potential to conduct maintenance and repair
work on the building's engineering structures
and systems more efficiently [18].

V.T. Talapov specifies [8] that BIM is aimed at

calculating and modeling construction work and

erecting new buildings, but it also finds
application in housing and utilities management.

In particular, the author shows how this

technology can be applied to achieve the

following goals:

1. The ability to model changes in the
building's structure in case certain
circumstances arise (works in non-
residential premises by private property
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owners-entrepreneurs who may make
adjustments to the structures);

Designing the re-equipment of the building
with new engineering equipment, bringing
its operational characteristics to the modern
level of requirements (this situation is
especially relevant for long-operated houses
where heating equipment, particularly the
piping system, has not been changed for
many years, mainly due to lack of funding
or the unwillingness of the managing
organization (MO) to allocate funds for
this, as the budget of such an event may
increase during the equipment replacement
process);

Monitoring the current state of the building
(this process is currently outdated in the
traditional view, as inspections and checks,
as well as rounds by MO engineers, are
conducted irregularly, and most often only
in response to owners' complaints and
inspections by municipal authorities);
Properly operating existing facilities (this is
possible, for example, with the help of a
digital model of the building, which clearly
shows all the features of architecture, water
supply, heating, and other engineering
systems) (Figure. 2).

Figure 2. Information Model of Engineering
Systems of Multi-Apartment Buildings
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5. Managing the building's energy
consumption, such measures can benefit
both residents and society [9].

6. BIM provides accurate data about the
object and can be integrated with other
tools that perform energy efficiency
analysis, resulting in reduced resource
consumption costs [10].

Maintenance and current repairs of buildings
and structures are very important and quite
costly (considering the operating periods) types
of day-to-day activities for managing
organizations. This is the main type of work
with the building during its service life, and here
information modeling allows the listed tasks to
be carried out timely and efficiently, minimizing
overall costs.
BIM technologies can facilitate communication
between various stakeholders involved in the
management of multi-apartment residential
buildings (MKB), such as building owners,
managers, and tenants, by providing a common
platform  for sharing information and
collaborating on building-related tasks. Thus,
the information model can be applied for digital
calculations and conducting financial activities
between the managing organization and the
owners of non-residential premises, who must
pay monthly for maintenance and repairs. In
practice, this process occurs "the old-fashioned
way," by delivering paper payment receipts
from the representative of the managing
organization to the tenant’s location. A digital
version of this process would simplify the
procedures for delivering receipts and
generating reports.

One of the most important tasks in managing

MAB is document management. The
advantages provided by BIM technologies in
managing MAB are that with their

implementation, there is no need to maintain a
paper archive with all the documentation about
the object. The problem of paper archives is
inherent in the entire bureaucratic system, and
especially in the housing and utilities sector.
Many managing organizations still store
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archives in folders without proper storage
conditions, which affects their preservation.
Experts believe that the digital model of the
house must also be included in the electronic
technical passport of the house. This will allow
the managing organization to control the state of
all communications and load-bearing structures
of the house, and the owners to see the real
picture of what the managing organization has
done in terms of building operation, preparation
for the winter period, etc. [11].

Another aspect referred to by R.I. Surzhikov is
the guarantee of the preservation of all
executive and other documentation.
Undoubtedly, when transferring management
rights of the MAB, documentation is lost or
deliberately damaged to hide disadvantages,
risks, and deficiencies. With a digital model of
the document archive, such situations will no
longer concern companies entering the right to
manage the MAB [12].

BIM allows for the creation of an accurate
digital model of the MAB, which includes
information about every part of it, from the
foundation and walls to engineering systems
and equipment. This facilitates the work of
survey engineers, as they can easily access
information about the building without the need
to be physically present on site. Moreover, this
approach reduces the time required for
engineering surveys, as the information about
the building is available in one digital place. It
also helps reduce the costs of engineering
surveys since there is no need for constant
repeat trips to the site [9]. Overall, this
optimizes the work of survey engineers,
eliminating bureaucratic procedures.

Several authors address the topic of organizing
new processes based on BIM: new technologies
cannot simply be introduced into the housing
and utilities sector [14], which is characterized
by specific processes that have not changed for
years. Thus, a number of authors [15] note the
importance of personnel potential and the
availability of special knowledge. To implement
an operational information model of a multi-
apartment residential building, it is necessary to
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have appropriate personnel. The authors divide
the process into two parts: in the first part, the
building is designed and put into operation, in
the second, the object continues to be operated
by the specialists of the managing organization
or the homeowners' association (HOA). The
first part requires specialists such as BIM
manager, BIM master, BIM coordinator, and
BIM technician. In the subsequent operation of
the object, the specialists should be provided by
the staff of the managing organization or other
controlling organizations for the operational
information model of the multi-apartment
residential ~ building (FIM) [16]. These
specialists include:

o FIM manager (specialist in modifying the 3D
model and its implementation during
operation);

e FIM dispatcher (specialist operating the
building based on the 6D model: 3D model +
time + information + operation);

e FIM engineer (specialist in developing
engineering transformations of the building,
such as major repairs, reconstruction,
restoration, implementation  of  new
technologies, and engineering networks) [15].

The application of BIM technologies in

managing MAB in Russia is still at an early

stage, and full-scale implementation will require
investments in infrastructure and personnel
training for interested parties.

K.V. Borodulin raises an important topic in his

article [17] about the implementation of BIM in

the management of MAB. The author envisages
the implementation of information modeling in
three stages:

1. Formation of the project team and
development of the regulatory framework.

2. Collection and analysis of information about
the object and organization.

3. Conducting laser scanning of the object and
creating the information model.

Digitization of the housing and utilities sector

faces specific problems, such as low demand for

quality IT solutions: lack of initiative from
housing and utilities organizations, resistance
from managing organizations and HOAs, and

Volume 20, Issue 2, 2024

lack of a competitive environment [18, 19].
However, the advantages of BIM make them a
promising tool for increasing the efficiency of
MAB management. There are already promising
steps in this direction. For instance, the Ministry
of Construction has mandated developers to
implement BIM even at the foundation and
planning stages. In 2023, this work was
conducted in the construction of MAB, and in
2024, the technologies will be implemented in
the construction of individual housing.

CONCLUSIONS

BIM technologies can help optimize the
management of multi-apartment buildings by
providing a comprehensive digital building
model that can be used for monitoring and

controlling various aspects of building
operation, such as energy consumption,
maintenance, and repairs. Moreover, BIM

technologies will definitely help reduce costs
associated with building maintenance and
repairs by providing a more accurate and
detailed understanding of the building's
condition and needs.
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