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INFORMATION MODELING AS MEANS OF THE
BUILDINGS AND STRUCTURES LIFE CYCLE MANAGING

A.A. Bonveau. Indopmaniiine MogeTI0BaHHS K 3aci0 ynpaB/IiHHS *KUTTEBHM HUKJIOM OyaiBess i cmopya. B ymoBax mBuakoro
HayKOBO-TEXHIYHOTO IIPOrPeCy, TEMII PO3BUTKY TEXHOJIOTiH NMPOEKTYBaHHs Oy/iBeNb Ta CIIOPYJ CTaB ONEPEDKATH NPAKTHIHE 3aCTOCYBAHHS
iX Ha BITYM3HAHOMY PHHKY IOPIBHSHO 3 KpaiHaMM 3aXiJHOTO CBIiTy. YKpaiHCBKi 3aco0M IpOEKTyBaHHs OyJiBelb IepecTanu OyTH
KOHKYPEHTO-CIIPOMOXXHHMH Ha MDKHApOJZHOMY DiBHIi. 3a IHX 0OCTaBHH OCOOJIMBO aKTyalbHO € 3alpOBaJKEHHS HOBHX Ta yIOCKOHATIECHHS
iCHYIOYHX METOZIB Ta 3ac00iB MOJETIOBaHHs OyIiBesb i Cropyd. BaIMBUM 3aBHaHHSIM Ui CY4acHOTO MPOEKTYBAIBHUKA € MOXKIUBICTh
BUKOPHCTAHHS KOMII TOTEPHOI MOJIEINi Ha Pi3HHX eTalax XUTTEBOTO IUKITy OYyAiBII, a caMe: IPOeKTYBaHHs, OyJiBHUIITBO, eKCILTyaTamis. s
BUPpIIICHHS Iiel IpobJIeMH MOXKHA 3aCTOCYBAaTH HOBHH METOJ HPOCKTyBaHHs — iH(opmauiiiHe moxmemoBaHHs Oyxnisens (BIM). Meroro
JTAHOTO HAYKOBOTO IOCTIKEHHS € 3’ICYBaHHS MOMJIMBOCTEH BHKOPHCTAHHS TEXHOJOTIH iH(MOpMAIiiiHOrO MOIETIOBaHHS OyIiBenb SK
3aco0y ympaBIiHHA IX XKHTTEBUM LUKIOM. HaykoBa i mpakTHYHA 3HAYyIIiCTH POOOTH BHUCTYIAE Y MOXKIMBOCTI BIPOBAIKEHHS TEXHOJIOTIH
iH(popManiifHOro MozIeIIOBaHHs Oy/iBeNb HE JIMIIE K HOBITHIM METOJOM HPOSKTYBaHHS, ajle i sk 3aC000M yIpaBIiHHS KUTTEBUM LIUKJIOM
OymiBii Ha Bcix Horo eramax. Pe3ympTaTu JOCHTiIKEeHHS 0a3yIOThCS HAa aHAI3i JITEpaTypHHX JUKEpes Ta MPAKTHYHOMY DOCBifi aBTODIB. Y
CTaTTi PO3KPUTO MOXJIMBICTh BUKOPUCTAHHS iH(QOpMaLiifHOro MozeoBaHHs OyaiBelnb K 3200y yHIpaBIIiHHS KUTTEBUM IIHKIOM OyIiBelb
Ta cropyA. PosmisHyTO BapiaHTH Ta OCHOBHI IPOOJIEMH 3aCTOCYBaHHS iHQOpMaLiifHOro MOZICIIIOBAaHHS Ha Pi3HHUX eTalax KHUTTEBOTO LUKITY
OymiBens. Y maniii po6oti Oymo mpoaHamizoBaHo Ta c(hopMyIbOBAaHO OCHOBHI (GyHKII iHGOpMALIHHOrO MOIEMOBaHHs OymiBenb, sIKi €
HEOOXITHUMHU JUISl YIIPaBIIiHHS KUTTEBUM LUKJIOM OynmiBenb Ta cropyn. IIpakTudHa 3Ha4YymIicTh pe3yJbTaTiB JaHOI pOOOTH IOJSTrae y
IIPeJICTaBIICHH] 3alPOIIOHOBAHUX (YHKI[IH Ta EPCIEKTHB PO3BUTKY 3ac00iB iH(OPMAIIIHHOTO MOIEIIOBaHHS Oy/IiBeIb.
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A. Volvach. Information modeling as means of the buildings and structures life cycle managing. In the conditions of rapid scien-
tific and technological progress, the technologies development pace of designing buildings and structures began to outstrip the practical
application of them in the domestic market in comparison with the countries of the western world. Ukrainian building design tools have
ceased to be internationally competitive. In these circumstances, it is especially important to introduce new and improve existing methods
and tools for modeling buildings and structures. An important task for a modern designer is the ability to use a computer model at various
stages of the building's life cycle, namely: design, construction, operation. To solve this problem, one can apply a new design method -
Building Information Modeling (BIM). The purpose of this research is to explore the possibilities of using information modeling technolo-
gies for buildings as a means of their life cycle managing. The scientific and practical importance of the work stands in the possibility of
introducing of information modeling technologies of buildings not only as a new design method, but also as a means of managing of the life
cycle of the building at all its stages. The results of the research are based on the analysis of literary sources and practical experience of the
authors. The article revealed the possibility usage of building information modeling as means of managing of the life cycle of building and
structures. There is considered options and the main problems of information modeling application on different stages of buildings life cycle.
In this paper, the main functions of building information modeling, which are necessary for managing of the life cycle of buildings and struc-
tures, have been analyzed and formulated. The practical importance of the results of this paper is in the presentation of the proposed func-
tions and development prospects of building information modeling tools.
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Introduction

In the conditions of rapid scientific and technical progress, the pace of development of technolo-
gies for the design of buildings and structures began to outpace their practical application in the do-
mestic market compared to Western countries. Ukrainian building design tools have ceased to be in-
ternationally competitive. In these circumstances, it is especially important to introduce new and im-
prove existing methods and tools for modeling buildings and structures.

An important task for a modern designer is the ability to use a computer model at different stages
of the life cycle of the building, namely design, construction, operation. To solve this problem, a new
design method can be used. This is building information modeling (BIM).

Analysis of recent research and publications

In the late XX-early XXI century computer-aided design technologies are beginning to be im-
plemented actively. Foreign scientists V. Talapov, P. Parsanezhad, and many others, as well as domes-
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tic scientists V. Belyaev, M. Barabash, O. Gorodetsky, S. Bushuyev, and others, dealt with the issues
of scientific expediency of using information modeling of buildings. Some useful attempts to apply
building information modeling technology to life cycle management can be found in the results of rel-
evant research [1, 2]. The authors [1] consider the advantages of using BIM technology in the last
stages of the building life cycle. It is emphasized that it is necessary to create an information model of
already constructed buildings for their further management. On the other hand, the authors [2] consid-
er options for the introduction of computer-aided design technologies at the initial stage of creating a
building model. A detailed analysis of computer modeling methods for various tasks at all stages of
the building life cycle was developed by a domestic scientist [3].

The purpose of the article

The purpose of this research is to clarify the possibilities of using information modeling of build-
ings as a means of managing of their life cycle.

Presenting the main material

The concept of information modeling of buildings contains a fundamentally different approach to
design and includes complete information on the construction, equipment, maintenance, as well as
reconstruction and demolition of the building. Due to the high accuracy and detailed description of the
model, this technology allows to perform various calculations (e.g., energy efficiency and energy con-
sumption of the building, complex calculations for durability, fire resistance and strength of the whole
building and its individual elements) and analysis of the results [4].

In addition, BIM technology can also be used as a means of managing of the life cycle of build-
ings and structures. The life cycle of a building is a continuous process where all stages have certain
needs that must be taken into account to extend the structure period of operation. Thus, the authors in
their article [5] studied the works of 12 different scientists from Canada, the Czech Republic, Finland,
Germany, lItaly, Poland, Portugal, Norway and Sweden and assessed the impact of the construction
process at all stages. The BIM environment provides features for all construction professionals to
work together throughout the building's life cycle without the risk of data loss, inaccurate transmis-
sion, or ambiguity.

According to the authors, the first stage of the life cycle is the most important. Since the model of
the building is informative, the correct filling of its information allows not only to build a convenient
basis for design, but also provides the opportunity to use the same model in other subsequent stages.
This way of streamlining the workflow reduces labor costs, eliminates the possibility of inaccuracies
or errors and allows you to track the process of change, and the corresponding decisions. The main
problems that arise when filling the model with information are considered by European scientists in
their work [6]. According to the authors, the evaluation and quality control of information models is an
important task and requires close attention. In addition, understanding the nature of input errors can
help determine the best algorithms and information flows. During the design phase, in addition to the
development of the model design, integration between architectural and calculation complexes is pos-
sible (for example, REVIT, AllPlan, ARCHICAD, TEKLA are integrated with LIRA-CAD). This
greatly facilitates the creation of working documentation in accordance with the results of the calcula-
tion.

During the construction phase, the model continues to grow and be supplemented by sections for
managing the construction of the facility. One of the most important components of information mod-
eling functions at this stage is construction logistics. The integrated approach allows you to plan the
needs for materials and determine the required amount of raw materials, components. Thus, the possi-
bility of resources lack on the construction site, incorrect calculation of the necessary materials is
eliminated. It is allowed to establish calendar schedules of raw materials deliveries, equipment, prod-
ucts and executors.

In the third stage of the life cycle (operation) the information model can also find its place. Its
need arises in providing management processes for maintenance, operation, repair and improvement of
the building and surrounding areas. This method of modeling allows you to easily design the re-
equipment of an existing building with new engineering equipment, bringing its performance to the
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current level of requirements. Also at this stage the information model can act as a source of infor-
mation about the building and its systems. Monitoring the current condition of the building (especially
important for architectural monuments) and taking timely measures for restoration is not the last ac-
ceptable way to use the information model of the building. Prospects for the development of this area
are quite broad and require further study.

Information modeling plays an important role during the demolition of a building. Due to the
high accuracy and wide range of possibilities, it is allowed to make adjustments and necessary refine-
ments in stages, nonlinearly, as required by design tasks. This eliminates the possibility of uncon-
trolled destruction of the building during dismantling or partial demolition. This way of designing
buildings allows you to model the environment after the dismantling of the building, develop the con-
cept of a new project and repeat the entire life cycle for another object.

In accordance with the above, we can conclude that the possibility of using information modeling
of buildings as a means of managing of the life cycle of the structure and give the main functions of
this method of management at different stages (Figure).
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Figure. Functions of the information model at different stages of the life cycle of the building

Results of the research

In the article the possibility of using information modeling of buildings as a means of managing
of the life cycle of buildings and structures was covered. Possible options for the application of infor-
mation modeling at different stages of the life cycle of buildings are considered.

Conclusions

In conclusion, the use of information modeling of buildings in modern design as a means of manag-
ing of the life cycle of the building will reduce labor costs and increase the allowable complexity of the
building. Tasks that are solved by means of information modeling at different stages of the life cycle of
the building are different in structure and content of information, which indicates the possible potential
for improving thematic-oriented software packages. Thus, nowadays the study of information modeling
of buildings is not complete in the world and requires additional, more detailed study and analysis.
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