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APPLICATION OF THE COMBINED APPROACH IN THE
ORGANIZATION OF CONSTRUCTION FOR STRUCTURING
AND SUBSTANTIATION OF A CYCLE OF DIFFICULT
INFRASTRUCTURE PROJECTS

The research hypothesis is based on the assumption that in the context of the
digital construction space, it is necessary to create an industry-wide digital platform
that automates all stages and procedures of the construction project life cycle, as well
as developing a scientific and methodological approach and practical
recommendations will allow significantly reduce construction costs and strengthen its
competitive position in today's dynamic environment.

It is substantiated that the digital space of the construction industry
(construction projects, construction organizations-participants) in the development of
information and communication technologies acquires the features of alternative
construction business, which should function in a certain transformed environment of
construction development projects. Technologies directly related to design and
construction (BIM, augmented reality, laser scanning, etc.) increase the efficiency of
investment and construction projects, while digital data analysis systems contribute to
a better understanding of construction market trends.

The operating system is determined by the introduction of fundamentally new
updated scientific and applied tools designed to provide the development company
with a clear formalization and proper analytical support of the processes of formation,
analysis, and productive subsequent administration: the leading innovation of the
tools introduced commercial housing construction, which are implemented in a
complex economic and managerial format — production-technological, resource-
logistical and administrative management of the content of business processes of
project cycles as part of the portfolio of housing construction projects of the
developer.

Key words: construction enterprise; life cycle of construction project; level of
competitiveness; transformation of business environment; BIM-technology; digital
control technologies.
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Statement of the problem. Large-scale implementation of digital technologies
in the activities of the organization as a whole and its management in particular, is a
necessary requirement today. One of the ways to achieve high business productivity,
transparent activities and maintain competitive advantage is the introduction and
effective use of digitalization of the enterprise. Digital technologies, which have
emerged over the last decade, are a source of efficiency and opportunities for rapid
innovative development of enterprises. At the same time, they require changing
existing management models, reformatting communications, technology and
organizational structure of enterprises based on new values, priorities and targets
based on partnership, customer focus, innovation and synergy.

Digital technologies are playing an increasing role in the management of a
business organization and have found application in such aspects as: "digital staff",
"digital work" and "digital management". In a dynamic market environment, the
digital transformation of construction companies is due to advanced technologies
BIM - Building Information, BigData, Artificial Intelligence (AI). They are aimed at
processing information flows, which reduces uncertainty in the implementation of
investment projects, increases their security, models and predicts the potential effects
of various factors at all stages of construction, improves the quality of controlling and
cost engineering and more.

Analysis of recent studies and publications. Construction projects delivery
was characterized by [1-3] as a complex process taking place in a turbulent
environment with un- predictable work patterns, especial work and temporarily
organized teams. In addition, the construction industry is characterized by limited
resources and a high level of competition. Limited re- sources and a competitive
environment determine knowledge and information as a particularly important
resource for the development of the construction industry.

After the concept of knowledge management was first applied in construction
projects, scientists began a discussion on how to manage knowledge and
information in specific projects, taking into account the problems associated with the
specifics of the construction industry. A significant part of the work wasaimed at the
analysis of knowledge management in one organization, in which knowledge is
considered as a valuable resource or intellectual asset [4-6]. A study of knowledge
management between project participants will provide researchers with an improved
understanding of the processes and will further improve the construction projects
efficiency. Recently, the integration of the general knowledge of participants in a
constructionproject has been gaining importance.

The integration of knowledge is a process in which people who have previously
gained experience in specialized fields of knowledge share it in order to achieve a
common result. The knowledge integration brings together project participants and
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can mitigate the short comings that arise due to the fragmentation of the construction
project stages. The knowledge integration between organizations involved in the [6—
8] supposed that a joint project team can be very effective, as team members from
different organizations create a pool of different skills and knowledge. [9] indicated
that when managing a construction project, not only material resources and
information should be integrated, but also the knowledge and participants experience.
[10] also studied topical issues construction project integration and came to the
conclusion that the knowledge in the project is as important as the is- sues of
communication and information exchange.

Later, they discovered an anomaly in communication between the participants
and proposed an optimization methodto increase the effectiveness of using network
communication [11-14].

Formulation of goals. The aim of the work is a number of complex and urgent
scientific-methodological and practical problems appear on the agenda: how to
reconcile the vector of renewal of operational activities of construction companies
(project executors): with the challenges and benefits of digital economy, modern
management technologies and advanced economic and analytical tools (methods and
models) justification of decisions construction market share.

Relevance and novelty. The effectiveness of the integration process largely
depends on how effectively the various forms of interaction between construction
companies. In conditions when the interaction of enterprises within integrated
structures does not bring the desired effects, there is a growing need to update
methodological approaches that improve the management mechanism of integrated
structures. One of the conditions for effective knowledge management in the project
is the creation and productive operation of a communication system that unites the
participants of the project. Communication is a key basis for creating a knowledge
base of the project, which includes interaction between participants and ensures the
free movement of information between them.

Graph-analytical and digital space and organizational-technological modeling
of the construction development project cycle have been developed and substantiated.
In contrast to the traditional use of BIM technologies in this paper, BIM and related
digital technologies are used together to present a holistic model of the life cycle of a
construction development project. At the same time, the structuring of stages and
works in construction projects is carried out not by technological content and sections
of design and estimate documentation, but by consolidated sets of works given to a
certain organization and regulated by relevant tripartite "subcontract agreements"
between customer, developer and contractor. The model is implemented in a
multidimensional analytical space, which is implemented artificially integrated
"synthetic" BIM-network, which combines the features of the BIM-model with
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decision-making tools based on "geometric econometrics". A constructive element of
the created model is a BIM-description, which includes: visual-graphic model of a
part of the object (buildings or structures), which is the object of activity of a certain
subcontractor; grapho-morphological fragment of the element-work as part of the
integrated cycle model; an array of organizational-technological and administrative-
managerial parameters, some of which are strictly determined (normative), and the
rest are adjusted

There is a problem of “explosive” growth in the number of management points
in an instance of a business process. It is necessary to consider the results of
modeling the most popular elements of business processes in accordance with the
international standard UML for the subsequent presentation of the problem.

Figure 1 shows a graphical representation of node “Action” for executable
business processes. Such node is indicated by a rounded rectangle, in the centre of
which the name of the node is written. Figure 1 shows a graphical representation of
route node “Branching”. Such a node should have one incoming and several outgoing
transitions. In this node, for each control point that arrives at it, a choice is made
according to which of the outgoing transitions it will be transmitted further. It is
designated by a rhombus.

Condition
Case 1

Case 2
Fig.1.Graphical representation of business processes node “Branching”

Figure 2 shows a graphical representation of route node “Compound”. Such a node
should have several incoming and one outgoing transition. In this node, all control
points that came to it are sent along the outgoing transition. It is designated by a

rhombus.

Action 3

Fig.2.Graphical representation of business processes node “Compound”

Thus, indicators of external influence affecting the innovative business entity of
the con-struction industry are:
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No ;AWM

competition;

demand for finished products in the industry;

the average level of capacity utilization in the industry;

level of state support;

the level of socio-economic development of the region;

the economic situation in general in the construction industry;

level of entrepreneurial confidence in the construction industry [1-4].

In turn, the indicators of the internal environment of the enterprise, which affects
its inno-vation potential, include:

1)

2)

social:

the level of involvement of employees of the organization;

timeliness of payment of wages;

organizational and managerial:

the share of employees involved in innovative projects from the total

number of manage-ment staff;

3)

frequency of marketing research;

production and economic:

the share of intangible assets in the total cost of fixed capital;

participation in contract bidding;

execution of the order on commissioning of objects;

the volume of execution of the construction and installation work under

the agreement(contract);

labor productivity per employee, thousand UAH/day;

level of profitability;

financial stability;

customer satisfaction;

deviations in terms of construction duration;

uniformity of construction;

application of effective methods of organization and technology of

construction produc-tion;

4)

provision of labor resources;

provision of building materials and structures;

level of specialization of the construction organization.
technological:

level of automation of construction processes;

quality of construction works;

compliance with the rules of TV and labor protection;
quality of design and estimate documentation;

share of highly qualified personnel.
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The use of BIM technology allows the introduction of new standards of
production and management in construction, namely the introduction of the concept
of integrated implementation of the construction project (Integrated Project Delivery,
IPD).

IPD is a project approach that brings together people, organizations, business
structures and practical experience in a process that shares the knowledge and ideas
of all project participants to optimize results, increase value, reduce waste and
maximize efficiency for all. stages of planning, design and construction.

The integrated process is characterized by:

> early stakeholder participation. The principle is to involve stakeholders,
including the designer, contractor, designers and contractors from the very beginning
of the project.

> overall risk and rewards. Project participants share both possible risks
and rewards from project implementation.

»  joint decision-making and control. Based on the owner's goals, the
project parties formulate a clear and specific set of criteria for decision-making and
project control.

»  jointly developed and approved project objectives. With the help of
stakeholders, the owner clearly defines achievable goals and benchmarks for
measuring them.

High level of trust between project team members. Trust is the basis for
effective integration of participants in the construction project, is an effective way to
minimize problems of interaction, improve communication and, accordingly, increase
the success of the project. The presence of trust unites the key participants of the
project, and the lack of trust destroys it. It is advisable to use cognitive trust cards to
assess the level of trust between project participants.

Barriers to the use of BIM and IPD technologies:

° fear of insignificant effect or no effect at all;

o high initial investment costs;

o he time needed to study the software;

o unregulated regulatory framework for the status of information modeling
and its implementation in the construction process at all stages;

o unwillingness of investors to bear additional costs for information
models that can be used not only in construction but also in the operation of facilities;

o inertia and traditional construction industry, insufficient understanding
of the benefits of BIM.

Lack of standardized business and contract models in construction, to which
the end-to-end BIM process could be “tied”. To identify the key elements of
communication networks, it is important to know the structural significance of all
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network participants and the connections between them. The paper analyzes the
existing approaches to determining the measures of centrality of communication
network nodes, which give a better understanding of the participant's place in the
network and the level of its importance and impact.

The optimality of the decisions made significantly depends on the effectiveness
of the communication process, which in turn depends on the organizational structure
of the project and information links. Three main types of network organizational
structure (NOS) that can be used by enterprises in the implementation of the project
in construction were considered: focal, dynamic and multifocal.

The NOS focal type scheme assumes that all decisions are made in consultation
with the network manager. The efficiency of the focal type NOS is determined by the
ratio:

F = k'l X Fo, (1)

where Fo 1s the potential efficiency of the MOS, which is determined only by
1ts structural scheme;

ki 1s the coverage factor, which determines the ratio of the number of
completed and completed communications 1 to the total number of requests =
(ky = l/n).

The scheme of the dynamic type of NOS provides that each participant must
agree on its proposal with all other participants in the network. The efficiency of such
a scheme is determined by the expression:

F =k, X F,, (2)

where k2 - overload factor takes into account the reduced efficiency of workers
who are forced to combine their production responsibilities with intensive
communication activities. Its value can be taken as n (k; = I/n).

Since integration is a process in which two or more participants can be
involved, the assessment of the effect should be given from the standpoint of the
overall result, the embodiment of which is a synergistic effect.

Conclusion. Information modeling in construction can be an important tool for
analyzing large data sets (Big Data) and generating information and knowledge that
i1s formed at each stage of the construction project. With the active development of
the concept of big data, some traditional methods and models need to change. In
particular, the concept of knowledge management, based on a relatively small
number of them, does not always cope with the processing, analysis and acquisition
of knowledge with a significant increase in input. Accumulated large data sets can be
a corporate asset, the use of which allows you to make better forecasts and make the
right informed decisions. In addition, the knowledge gained in the project and tested
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in practice can be considered more reliable than the data of experiments or
simulations, because they contain more basic knowledge of reality.

Thus, the analysis, structuring and solution of methodological and conceptual
problems of modeling the dynamics of innovation strategies for digitization of
construction management system allows to reach a qualitatively new level of
formalized procedures and methods for modeling the dynamics of innovation at the
micro level.

Ipuxoasko O.0., HikoJaes I'.B.
KuiBchkuil HalliOHATBHUN YHIBEPCUTET Oy IIBHUIITBA Ta apXITEKTypH

3ACTOCYBAHHSA KOMBIHOBAHOI'O IIAXOJY B OPI'AHI3AILIL
BYAIBHUIITBA J1JIsI CTPYKTYPU3AILIl TA OBIT'PYHTYBAHHS IIUKJTY
CKIAJHUX THOPACTPYKTYPHHUX ITPOEKTIB

['inoTte3a mOCHIKEHHS TIPYHTYETbCS Ha MPUMIYIICHH], 10 B KOHTEKCTI
uudpoBoro OyIIBEILHOIO MPOCTOPY HEOOXITHO CTBOPUTU Traiy3eBy LIUDpPOBY
maTopMy, siKa aBTOMaTU3y€E €TanK Ta MPOLEAYPH KUTTEBOTO IUKITY Oy/1BEIHHOTO
MPOEKTY, a TaKOoX pO3pOOUTH HAYKOBO-METOAWYHUN MiAXIJ 1 MPaKTUYHI
peKOMeHaIlli, K1 103BOJISATH ICTOTHO 3HU3UTH BUTPATH HA OyAIBHUIITBO Ta 3MIIIHUTH
HOro KOHKYPEHTHI MO3UIIii B CYy4YaCHUX JUHAMIYHHX YMOBAX.

OO6rpyHroBaHo, mo 1UGPOBU MpocTip OyIiBeNbHOI rany3i (OyAiBenbHi
MpPOEKTH, OydiBeIbHI  OpraHi3ailii-ydaCHHUKH) y  PO3BUTKY I1H(pOpMaIliiiHO-
KOMYHIKAIlIfHUX TEXHOJOrii HaOyBae O3HAaK albTEPHATUBHOIO OYI1BEIBLHOIO
0i3Hecy, SIKMi Ma€e (PYHKIIOHYBaTH B TMEBHOMY TpaHC(POPMOBAHOMY CEpEIOBUIIII
MPOEKTIB PO3BUTKY OyaiBHUITBA. TexHomorii, Oe3nocepeAHbO TMOB’s3aHl 3
MpoeKTyBaHHAM 1 OyniBHULITBOM (BIM, nonoBHeHa peanbHICTb, JIa3€pHE CKaHYyBaHHS
TOWIO), MIJABUIIYIOTh €(PEKTHUBHICTh IHBECTUI[IMHUX Ta OyAIBEIbHHUX MPOEKTIB, a
mudpoBl CHCTEeMH aHaNli3y MaHWX CHOPHUSIOTH KPAIIOMy pPO3yMIHHIO TEHJICHIIIN
Oy1IBEIbHOTO PUHKY.

OmnepaniifHa cucTeMa BHU3HAYAETHCA BIIPOBAKEHHSM MPUHLIUIIOBO HOBUX
OHOBJICHUX HAyKOBO-NIPHUKIAJHUX 3aco0iB, MNpPHU3HAYECHHX [ 3a0e3MeyYeHHs
KOMITaHii-po3po0HMKa 9iTKOi (popMaizaiii Ta HAJIEKHOTO aHATITHYHOTO CYIPOBOIY
mpoiieciB OpMyBaHHS, aHATI3y Ta MPOJYKTUBHOTO MOJAIBIIOTO aJMIHICTPYBaHHS,
[0 € TIPOBIHOIO 1HHOBAIIEIO BIIPOBAKCHUX IHCTPYMEHTIB KOMEPIIIHE >KUTIOBE
OyIIBHHIITBO, $IKi pEaTi3yIOThCA B KOMIUIEKCHOMY €KOHOMIKO-yIPaBIiHCHKOMY
dbopmari: BUPOOHUYO-TEXHOJIOTTYHOMY, PECYPCHO-JIOTICTHIHOMY Ta
aJIMIHICTPAaTUBHOMY YTPAaBIiHHI 3MICTOM OI13HEC-TIPOIECIB MPOEKTHUX IUKIIB Y
ckaail mopTdens MPOeKTiB KUTIOBOTO Oy IIBHUIITBA 320y TOBHHKA.
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KitodoBi cioBa: OyzaiBelbHE MOIANPUEMCTBO; KUTTEBUM LUK Oy1BEIHHOTO
MIPOEKTY; PIBEHb KOHKYPEHTOCIPOMOXKHOCTI; TpaHcdopmallis Oi3HeC-CepeAOBUIIIA;
BIM-texHomnoris; uudpoBi TEXHONOT11 yIPaBIiHHS.

Ipuxoasko O.A., Hukouaes I'.B.
KueBckuil HallMOHANBHBIM YHUBEPCUTET CTPOUTEIBCTBA U APXUTEKTYPbI

HPUMEHEHUE KOMBUHUPOBAHHOTI'O ITIOAXOJA B OP'AHU3ALIMHU
CTPOUTEJIBCTBA JJIAA CTPYKTYPU3AIIUUA U OBOCHOBAHUA
HUKJIA COCTABJIAIOIUX UHOPACTPYKTYPHBIX ITPOEKTOB

['mnote3a ucciieq0BaHUST OCHOBBIBAETCA HA MPEAMNOJIOKEHUH, YTO B KOHTEKCTE
U(PPOBOTO CTPOUTEIBHOIO MPOCTPAHCTBA HEOOXOAUMO CO3JaTh OTPACIEBYIO
¢ poByto mwIatThopMy, KOTOpas aBTOMATU3UPYET ATAIbl U MPOIETYyPhl )KU3ZHECHHOTO
IIUKJIa CTPOUTENILHOTO MPOEKTA, a TAKXKe pa3pad0oTaTh HAYYHO METOIMYECKHI TTOIX0/
Y MPAKTUYECKUE PEKOMEHIAIUMU, KOTOPHIE MO3BOJISAT CYIIECTBEHHO CHU3HUThH 3aTPAThI
Ha CTPOUTEIBCTBO M YKPEINUTh €ro KOHKYPEHTHBIC. TMO3UIMU B COBPEMEHHBIX
JTUHAMUYECKUX YCIOBUSIX

OG6ocHOBaHO, YTO MHU(POBOE MPOCTPAHCTBO CTPOUTEIBHOM  OTpACIH
(cTpouTEenbHBIE MPOEKTHI, CTPOUTEIBHBIC OpPTraHU3AIMU-YYACTHUKH) B Ppa3BUTUU
MHPOPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH  MpHoOpeTaeT  MPU3HAKU
aJIbTEPHATUBHOTO CTPOUTEIHHOIO OM3HECA, KOTOPBIM MOJDKEH (DYHKIHMOHUPOBATH B
omnpeAeIeHHON TpaHCHOPMHUPOBAHHOM Cpele MPOEKTOB PAa3BUTUS CTPOUTEILCTBA.
TexHoMOrNM, HAMPSAMYIO CBSI3aHHBIE C MPOEKTUPOBAHHEM U cTpoutesibcTBOM (BIM,
JIOTIOJTHEHHAas:  pealbHOCTh, JIa3epHOE CKAaHUPOBAaHWE W T.I.), TOBBIIIAIOT
3(GEeKTUBHOCTh MHBECTUIIMOHHBIX U CTPOUTEIBHBIX MPOEKTOB, a IU(POBBIE CUCTEMBI
aHajiu3a JAHHBIX CIIOCOOCTBYIOT JYyYIIEMY MOHUMAaHUIO TEHJCHIIMNA CTPOUTEIHHOTO
PBIHKA.

OnepanmoHHasi CUCTEMA OMNPEACISACTCA BHEAPECHUEM NPUHIHMIHAAILHO HOBBIX
OOHOBJICHHBIX HAyYHO-TIPUKJIQJAHBIX CPEJCTB, MpPEIHA3HAYEHHBIX JJI1 00CCIIeUCHUS
KOMITAaHUH-Pa3pab0TYMKa YETKOW (opMaM3aluk M HAIJICKAIIEr0 aHATUTHISCKOTO
CONPOBOXJCHHUS  MpoIeccoB  (opMupoBaHHMs, aHalu3a MW  MOPOJYKTHBHOTO
JAJIBHEUIIEr0  aAMUHHUCTPUPOBAHMS,  SABJIAIOIMIETOCS  BEAyIIEW  WHHOBAIUEH
BHEJIPCHHBIX ~ MHCTPYMEHTOB  KOMMEPYECKOIO0  JKWJIMIIHOTO  CTPOUTEIHCTBA,
peaTM3yeMBbIX B KOMILJIEKCHOM SKOHOMMKO-YTPABICHYECKOM dbopmare:
MPOU3BOJACTBEHHO-TEXHOJIOTUYECKOM, PECYPCHO-TOTUCTUYECKOM u
aIMUHUCTPATUBHOM YMPABJICHUH COJEPKAHHUEM OU3HEC-TIPOIIECCOB MPOEKTHBIX
IIUKJIOB B COCTaBe MOPT(EIIS MPOSKTOB JKMJIMIIIHOTO CTPOUTEIIbCTBA 3aCTPOMIITHKA.

KnroueBble  clioBa:  CTPOUTENBHOE  NPEANPUATHE;,  KU3HEHHBIA  IHUKJI
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CTPOUTENIBHOTO TPOEKTa; YPOBEHb KOHKYPEHTOCHOCOOHOCTH; TpaHchopMalus
ouznec-cpenbl; BIM-texHonorus; nudpoBble TEXHOJIOTUU YIIPaBICHUS.
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