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INTRODUCTION

We are happy to invite you to get acquainted with the first issue of the new scientific and
practical publication "Intellectualization of Logistics and Supply Chain Management".

We strongly believe that the launch of this magazine indicates the objective need to
rethink a wide range of issues related to the development of theory and practice in logistics and
supply chain management, awareness of the need to unite the scientific community and logistics
practitioners, dissemination of modern knowledge and best practices forinnovative development
of the logistics services market.

The first issue of the magazine is published at a difficult time. The global coronavirus
pandemic and the deep economic crisis have significantly worsened business activity in the world.
Currently, global supply chains are collapsing, international trade is declining, and competition
between global and regional logistics operators is intensifying. The most common thesis is that
the world will never be the same again. Industry experts predict the emergence of new, more
flexible and adaptive supply chain management strategies and approaches to logistics business
process management. The trend towards collaborations, cooperation and unification of services
is emerging, comprehensive proposals for clients are being developed. There is increasing talk
about the need to build bimodal supply chains, which involves the development of different
decision-making scenarios: the traditional approach - cost-effective efficiency, low risk, high
predictability; a new approach "second mode" - rapid recognition of opportunities, adaptability,
willingness to solve unexpected problems and look for new opportunities.

Radical transformations of the global and national markets for logistics services require
appropriate scientific support. Logistics science has a special role to play in this process. Initiating
the emergence of a new journal, we decided to focus on its coverage of problematic aspects of
the formation and development of logistics systems at the micro, mezo and macro levels, supply
chain management, digitization of logistics, methods and tools for optimizing processes in
logistics and supply chains, sociopsychology relations and network interaction of enterprises
using cloud technologies, artificial intelligence, e-learning, neural business process management
systems, etc.

Therefore, we invite scientists, researchers and business representatives, as well as our
colleagues from abroad, to cooperate and present the results of scientific research, to discus and
debate on them, to work together to develop the scientific theory of logistics and promote mutual
intellectual enrichment.

We hope that the new scientific publication will become a theoretical guide for young
researchers and representatives of other fields.

HRYHORAK Mariia
Chief Editor

w This work is licensed under a Creative Commons Attribution 4.0 International License
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INTEGRATED LOGISTICS SUPPORT FOR THE LIFE CYCLE OF
BUILDING OBJECTS

Volodymir Marchuk, Henryk Dzwigol. «Integrated logistics support for the life cycle of building
objects». The role of integrated logistical support in the after-sales stages of the life cycle of construction sites is
considered. It is shown that the effective management and operation of buildings and structures, their
engineering equipment, is impossible without the analysis of logistical support, which is carried out at the design
stage and is refined at the following stages of the life cycle of construction objects on the basis of accounting
and analysis of operational information on the management of technical condition of construction. An
information model of integrated logistic support for the life cycle of construction structures has been developed.
It is shown that the core of the information model is an integrated information environment that contains
information about the construction object, resources and processes, ensures that the data involved in the life
cycle of the entity is stored and accessible. Data is added to the information environment by all participants
throughout the lifecycle of the objects, allowing you to receive and analyze up-to-date project documentation
and visualizations at any time. The stages of the life cycle of construction objects in an integrated information
environment are analyzed.

Keywords: integrated logistical support, life cycle of a construction object, BIM technologies,
information model, logistic analysis.

Bonooumup Mapuyk, Henryk Dzwigof. «lnmezpoeaHa nozicmuyHa niompumka »ummeeozo
yukny o6’ekmis GydieHuymea». Po3219Hymo posib iHMe2po8aHoi 102icMUYHOI NIOMPUMKU HA nicns
NPOOAXHUX CMAoisfix Xummegoz2o Yuksy ob6’ekmie bydisHuymaea. [TokazaHo, wo epekmusHe ynpassiHHA i
ekcnyamauia 6yodieens | cnopyod, ix iHXeHepHe OCHAUWjeHHsA, HeMOoX/usd 6e3 NpoBeOeHHA aHasnisy
J102icmuYHOI’ NiIOMpUMKU, AKA 30iUCHIOEMbCA HA cMAdii NPOeKMyBAHHA |  YMOYHAEMbCA HA HACMYNHUX
cmaodiax Xummegoeo Yuksy 6ydigesibHUX 06’'ekmie Ha niocmasi obsiKy ma aHanizy ekcnsyamauitiHoi
iHpopmayii' 3 ynpasniHHA mexHiYHUM cmaHom o06’ekmig 6ydisHuymea. Po3pobneHa iHgpopmayitiHa modesns
iHMe2poBaHoI no2icmuy4HOi NIOMpPUMKU Xummego2o Yuksy 6ydigenbHux cnopyo. [TokasaHo, wo Ao0pom
iHpopmayitiHoi Modeni € iHmezposaHe iHopmayiliHe cepedosulye, Ake Micmume 8i0oMocmi npo 06’ekm
6yoisHuymea, pecypcu i npoyecu, 3abe3neydye 36epexeHHA i 0ocmynHicme 0aHUX mum cy6'ekmam, wo
bepymob ydacme y Xummegomy yuksay ob6’ekmy. [JaHi dodaromeca 8 iHhopmauiliHe cepedosulye ycima

w This work is licensed under a Creative Commons Attribution 4.0 International License
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YYACHUKAMU NpomMsA20M 8Cb020 XUMMEBO20 YUKy 06’'ekmis, ujo 00380/14€ 8 byOb-AKUU MOMeHm 4acy
ompumysamu akmydsbHy npoekmHy OOKymMeHmauilo i 8isyanizauyil, a makox ii aHanizysamu.
lpoaranizosaHo cmadii xummesozo yuky ob’ekmis 6ydisHuymea 8 iHmezposaHomy iHgopmauitiHomy
cepedosuWi.

Knroyoei cnoea: iHTerpoeaHa NOricTUYHa NiATPUMKA, XUTTEBUIA LMKN OypiBenbHoro o6’'ekty, BIM-
TexHonorii, iHpopmaLiltHa mogenb, NOFiCTUYHNIA aHani3.

Bnadumup Mapuyk, Henryk DzZwigof. «IHmezpupoeaHHas noaucmuyeckas nooodepxKa
JKU3HEeHHO020 yukna o6bekmos cmpoumenbcmea». PaccmompeHsl posib  UHMe2PUPO8AHHOU
Jio2ucmuyeckol nod0epXKKU Ha Nocsie NPoOaXHbIX CMAOUAX XU3HEHHO20 UUKJId 065eKmos cmpoumesibCmaa.
lMokasaHo, umo 3gpekmusHoe ynpasneHue U 3KCnayamayus 30dHUU U COOpyXeHul, UX UHXeHepHoe
OCHaujeHuUe, He8O3MOXHO 6e3 nposedeHUA AHANU3A Jl02ucmu4yeckol NOO0OepX KU, ocywecmessemol Ha
CMaouu NPoeKMUpPOBAHUA U YMOYHAEMCA HA NOC/Ie0youUx Cmaousax XU3HEHHO20 YUK/Id CmpoumesibHbIX
06BeKMO8 HA OCHOBAHUU y4Yema U aHAAU3d 3KCNyamayuoHHoU uHgopmayuu no ynpassieHuro
MmexHUYecKUM cocmosaHuem 06veKkmo8 cmpoumesnbcmead. PazpabomaHHas UHGOPMAYUOHHAS MOOesb
UHME2pUpOoBAaHHOU  s102ucmuyeckol  N0OOepPXKU KU3HEHHO20 UUK/Id CMpPOoUMEesbHbIX COOPYXeHUU.
[MokaszaHo, ymo A0poM UHGOPMAYUOHHOU MOOenu fAe88emcs UHMe2pupo8aHHOE UHGHOPMAYUOHHOE
NpocmMpaHcmMeo, Komopoe codepxum ceedeHua 06 obvekme cmpoumesibCmMea, pecypcbl U Npoyeccsl,
obecnequsaem coxpaHeHue u 00CMynHOCMb OAdHHbIX MmeM cybvekmam, Komopsle NPpUHUMAaiom yyacmue 8
XKU3HEeHHOM Yukne obvekma. [JaHHele 006asnaomca 8 UH(OPMAYUOHHYIO cpedy 8cemu y4acmHUKamu 8
meueHue 8ce20 XU3HeHH020 YuK1a obvekmos, Ymo no3gosisem 8 siiobol MOMeHm spemMeHU Nosy4yame
aKkmyanbHyl0o NpoekmHyro O0OKyMeHMauuto U 8u3yanu3ayuu, a makxe ee aHAIU3Upo8aAMe.
lpoaHanu3zuposaHsl cmaouu XU3HEHH020 Yukiad 06vekmos cmpoumesnbcmsad 8 UHME2PUPOBAHHOM
UHGOPMAYUOHHOM NPOCMPAHCMEE.

Knioyesble cnoea: uHMez2pupoBAHHAA  /l02UCMUYECKAAs  NOOOEpPXKd,  KU3HEHHbIU YUK/
cmpoumesibHo20 06sekma, BIM-mexHonozuu, uHgpopMayuoHHas Modesb, 1o2ucmuyeckuli aHaaus.

Research Justification. Today, the cycle of construction objects is characterized

construction projects’ life cycle processes are
undergoing major changes related to the
rapid development of innovative
technologies that allow to optimize the
processes of buildings and structures’ design,
construction and operation, to solve complex
problems of construction project
management, to provide information support
among all participants in the life cycle. The life
cycle of construction sites is inextricably
linked to the logistical support for managing
the business processes of design, supply,
construction, transportation, warehousing
and after sale of facilities. This reinforces the
need to develop and implement logistical
approaches to managing the business
processes of construction sites at all stages of
the life cycle.

Publications review and analyzing
unresolved issues. To date, the formation of
logistic activity of construction industry
enterprises and their participation in the life

by the presence of unjustified high logistics
costs, direct material and financial losses,
which lead to instability of their financial
volatility. Especially for the stage of the
construction facilities operation, which is the
longest stage in the life cycle, and can last up
to 50 years or more, and the costs may exceed
five to seven times the nominal value of initial
investment and three times the cost of
construction [1].

It becomes evident that modern
innovative tools need to be used to reduce
the logistical costs of the construction life
cycle. Today's tool is BIM (Building
Information Modeling), an information
modeling and lifecycle support for
construction projects. BIM technologies are
treated as the development of Continuous
Acquisition and Life Cycle Support (CALS)
technologies for construction projects. CALS
technologies combine the principles and
technologies of product's life cycle

w This work is licensed under a Creative Commons Attribution 4.0 International License
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information support at all its stages, and an
integrated information environment
utilization, based on the open architecture
usage, international standards, database
management, electronic exchange of data
between participants of the life cycle within
their powers [2].

BIM technologies allow to combine
information already owned by the
organization with the new knowledge that
emerges in the company when moving to
BIM. It provides data exchange between
existing enterprise systems and the BIM
model. The information model becomes a
data provider for procurement systems,
scheduling, project management, internal
ERP and other enterprise systems. BIM
modeling for building objects offers the
following main benefits that an organization
receives, namely [10]:

- virtual model of the building;

- individual parameters of the object;

- quality project documentation;

- the ability to quickly identify
inaccuracies and errors in projects, as well as
their immediate elimination;

- experimental methods of object
examination under given different conditions;

- management and control of the object
at all stages of the life cycle;

- concurrent information model use of a
building or structure by several contracting
organizations to perform their work;

- possibility  of  repair  works,
reconstruction of objects in accordance with
operational requirements.

BIM technology demonstrates the ability
to achieve high speed and quality of design
and construction work, as well as significant
cost savings.

Although the concept of BIM technology
is relatively recent and constantly evolving,
today it is a comparatively new type for
buildings and structures 3D design. Unlike
CAD, where systems based on simple lines
and shapes are represented, BIM
measurements of a building and all kinds of
systems are made in the form of data based

17-25
v.1(2020)
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on a single digital model, which includes
three-dimensional objects whose
characteristics and purpose are integrated
synchronized [3].

Specialists of different companies and
organizations (design, construction,
operation) within the scope of their powers
take part in the construction object’s life cycle.
Each participant in the life cycle introduces its
conditions, changes and details in the
information model of the building, which
avoids gross mistakes during construction,
reducing costs during operation. As aresult, in
the virtual model, in addition to the basic
elements, a large number of objects (library
elements) are created and supplemented.
Thus, "archives" with various variants of
building elements appear [4].

Basic information model formation
allows to perform a preliminary logistic
analysis of indicators, during which user can
evaluate alternative measures to improve the
performance and efficiency of the building. A
virtual model of a construction object
associated with an information database, in
which each element of the model is assigned
additional attributes.

The advantages of the virtual model
include the consideration of all details,
finished elements and nuances, clear
structural and economic calculations, the
materials library formation and analysis of the
buildings behavior in emergencies [5]. Such
libraries can contribute to the development of
an accessible environment, since the basic
elements have certain parameters and form.
The model of such elements already contains
technological nuances, details and other
necessary information. At the project stage
there will be no errors when creating ramps
and other special elements, as it could be
used the finished elements, adapted to the
situation.

An integral part of a building information
model is its Building Energy Modeling (BEM),
which is widely used worldwide in the design
of public and residential buildings [6, 7].
Currently, there are a large number of

w This work is licensed under a Creative Commons Attribution 4.0 International License
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software systems for energy modeling that
can be used to solve a wide range of project
tasks, as follows: development and selection
of measures to improve the energy efficiency
of buildings; estimation of recoupment of
energy saving measures; selection of the
optimal tariff for energy resources;
determination of the operational cost (annual
cost of energy) of the building; provide
accurate values from solar radiation,
including for modern buildings with complex
architectural forms.

Implementation of BIM technologies is
explained by the benefits from the use of this
technology at different stages of the life cycle
of a construction object, the submission of
electronic documentation, simplification and
reduction of construction costs,
reconstruction, major repairs, increased
control and supervision of construction, the
ability to manage the project life cycle
construction prior to its decommissioning.
Thus, since 2016, the UK government [8], one
of the leading countries in the use of BIM
technologies, has mandated the use of BIM
models, with the mandatory inclusion of
digital data required for the operation phase
of the building.

Effective management and operation of
buildings and structures, their engineering
equipment, is impossible without carrying
out the analysis of logistical support at the

17-25
v.1(2020)
https://smart-scm.org

design stage and their refinement at the next
stages of the construction objects life cycle
which is based on accounting and analysis of
operational information for the technical
condition control of the construction objects.
Logistical support is not limited to the LC (life
cycle) phase, as has been reported in many
publications. Its mission is much broader, it
affects all stages of the LC and aims to reduce
logistics costs in the after-sales stages.

Problem statement. The purpose of the
study is to analyze integrated logistics
support for construction sites, which is a set of
management measures aimed at reducing
logistics costs at the after sales stages of the
life cycle.

Results of the study and their analysis.
Integrated logistical support is a set of
management measures aimed at reducing
logistics costs at the after-sales stages of the
life cycle of construction sites.

It is carried out at all stages of the life
cycle from the initial idea of the owner to the
management, operation, maintenance and
repair of objects and its subsequent
decommissioning (dismantling). This involves
the collection and comprehensive processing
of all information about the object of
construction (design, technological,
operational, economic and other).

w This work is licensed under a Creative Commons Attribution 4.0 International License
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CONSTRUCTION SITE LIFE CYCLE
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Figure 1. Information model of integrated logistics support for the construction sites life

The level of detail is ensured by the fact
that each life cycle participant, within his or
her mandate, has access to the information
about the object, which forms the
fundamental basis for all decisions
throughout the life cycle of the object.

The paper presents an information model
of integrated logistics support for the life
cycle of construction objects (Fig. 1), which is
based on the conceptual model CALS [2]. The
core of the information model is an integrated
information environment that contains
information about the construction object,
resources and processes, ensures the storage
and availability of data to those who involved
in the life cycle of the object.

The data is added to the information
environment by all participants throughout
the life cycle of the objects, which allows to
receive and analyze current project
documentation and visualizations at any time.
This is necessary for planning and managing
business processes, designing, purchasing

cycle

materials, coordinating work in different areas
of the project, installation work, construction,
operation, maintenance and repair.

Integrated logistics support is one of the
key concepts of the information model. It
includes: logistical support analysis (logistic
analysis), maintenance and repair planning,
resource management, electronic
maintenance and repair documentation.
Logistic support analysis is carried out at all
stages of the life cycle and is performed to
ensure the necessary level of reliability of
construction sites, as well as to establish
requirements for: construction of
construction  facilities, placement  of
engineering and technical communications
subject to regular maintenance, replacement
and repair; technical systems and equipment;
qualifications  of  service  personnel;
nomenclature, quantity and quality of
resources (spare parts, supplies, etc.).

In the analysis of logistical support, an
information flow is formed regarding the

@ This work is licensed under a Creative Commons Attribution 4.0 International License
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nomenclature and the required amount of
resources to carry out and support the
maintenance and repair of construction
objects. Logistic support analysis aims to
reduce costs over the life cycle of construction
projects.

The planning of maintenance and repair
of objects is carried out at the design stage
and is specified during the production and
operation of the product.

In the integrated information
environment of the information model, the
life cycle stages of the construction objects
are implemented, such as pre-design stage,
design, construction, after sales (operation,
maintenance and repair), dismantling of the
objects function.

Pre-design stage is the initial stage at
which ideas about the future object are
formed. At this stage, the analysis and
selection of the most appropriate solutions
are performed, also it is needed to determine
the functional purpose of the construction
object, its appearance and other aspects. The
result of the pre-design stage is a sketch of the
object containing the basic technical
solutions that are needed to formulate a
technical specification for the next stages of
the life cycle. The sketch project allows to
obtain a more complete and comprehensive
assessment of the planned object and to
identify immediately possible problems and
shortcomings, which in the short term
shortens the project development time at the
design stage.

At the design stage, engineering and
technical solutions are being developed, the
reliability of structures and the possibility of
their realization are determined. At this stage,
one of the basic principles of integrated
logistical support for CALS technology is
being implemented - the principle of parallel
engineering, which involves the execution of
development and design processes while
simulating the processes of building and
operation of construction sites.
Recommendations are being made for design
changes to improve the maintenance of

17-25
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construction sites through functional analysis,
as well as to analyze the construction of sites
to test for spatial collisions, which eliminates
most of the alterations in the construction
process and avoids critical situations, that
may occur during operation. On the basis of
this information, they determine the need for
resources, calculate the estimated cost of
construction, prepare specifications for
materials and equipment, elaborate units and
specify other points.

The result of the design is a complete set
of design documentation required for the
installation and construction work. Most of
the documentation is formed on the basis of
an information model that reflects all the
technical solutions needed to perform the
construction work. Engineering systems and
individual engineering elements reflect the
calculated figures for the decisions taken
(energy costs, pressure losses, electrical
characteristics, etc.).

At the construction stage, building and
assembly works are carried out in accordance
with the basic set of working drawings
(architectural model, model of engineering
systems, model of structures, master plan)
with obligatory control over the construction
process (quality of the works performed,
compliance of the completed construction
works with the working documentation,
adherence to the calendar). With the help of
visual planning and control, users could
monitor the actual condition of construction
objects, the flow of cash flows, moreover the
necessary management information is
obtained in real time, which helps not only to
avoid mistakes in budgeting, but also allows
to accomplish the set tasks precisely in time
and with the slightest differences in
estimates.

At the after-sales stage, the use of the
results of logistic support analysis allows the
owner to simulate different modes of
operation of the object in the information
model, to choose the best option based on
the site needs, and to reduce the total cost of
ownership. The safety of the construction
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sites during operation is ensured by the
maintenance, periodic inspections and
control tests, as well as checks of the
foundation condition, building structures and
systems of engineering and technical support
through the implementation of routine
preventive, routine  repairs,  sanitary
maintenance of structures. All parameters, as
well as the characteristics of building
structures and systems of engineering and
technical support, obtained during operation
are recorded in the passport of the building,
as well as recorded and stored in a single
information model.

Thus, in addition to the obvious cost
savings, it is possible to extend the life of the
joint operation of construction sites due to
the fact that all necessary information on the
maintenance and repair of engineering and
other equipment will be stored in a single
model that can be accessed by life cycle
participants within their authority, and timely
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repairs and maintenance minimize the
likelihood of emergencies.

Conclusions.  Integrated  logistical
support is one of the key concepts of the
information model, which is a set of
management measures aimed at reducing
the costs of after-sales stages of construction
objects life cycle. The main process of
integrated logistical support is logistic
analysis, which, in addition to the obvious
cost savings, allows to extend the life of
construction objects by using data of a single
model and the possibility of access within the
authority to all participants in the life cycle.
The information obtained helps to reduce the
occurrence of emergencies, reduce the
number of errors, improve communication
between project participants, reduce the use
of resources and improve the quality of the
construction object.
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