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Enhancing construction control possibilities
with the implementation of information modelling
technologies for multifunctional real estate objects

Enhancing construction control possibilities with the implementation of information modelling technologies (BIM)
is a method of ensuring the organizational and technological reliability of creating multifunctional real estate ob-
jects as a tool to increase the effectiveness of this type of commercial construction. Construction control is one
of the effective methods of ensuring the organizational and technological reliability of the creation of capital con-
struction facilities, the use of modern technologies can significantly increase their efficiency.

To date, there are still a huge number of questions and difficulties that designers, builders, regulatory authori-
ties and other participants in this area face every day. Large construction companies have already started test-
ing and implementing new technologies.

Every year, information modelling technologies in the Russian Federation are increasingly used at all stages of
the life cycle of objects.

BIM technologies are now quite common in design, a little less at the construction stage, and very slightly at
the stage of operation of buildings and structures. There are Russian developers who create new software for
the needs of modern realities, which helps to reduce the time for routine processes, save and verify information,
and bring it to all recipients as quickly and without loss as possible'.

This paper discusses some of the similar technologies that are already being used at the construction and construction
control stage in a common data environment (CDE). This allows you to receive data at the right time, and in the right
form, without spending a lot of time on all sorts of corrections, which become more costly the later they occur.

At the design stage, if the designer does not receive special requirements from the customer, he has the right to
perform the task assigned to him in any way convenient to him. If, at the initial stage of planning the construction
of any new or reconstruction of an existing facility, the customer will form a package of requirements not only for
the interim results of the entire investment and construction project, but also requirements for further work results
(construction and operation)?, this will allow to clearly build a strategy for all processes at an early stage, select
modern technologies that can reduce many costs, and especially financial and time costs.
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INTRODUCTION Construction control is one of the effective
methods of ensuring the organizational and techno-
logical reliability of the creation of capital construc-
tion facilities [2].

According to the regulatory documentation,
construction control is carried out during the con-
struction and reconstruction of capital construction
facilities in order to verify the compliance of the work
performed with design documentation, technical
regulations, engineering survey results, require-
ments established on the date of issuance of the ur-
ban development plan of the land plot submitted for
obtaining a construction permit, as well as the per-
mitted use of the land plot and restrictions estab-
lished in accordance with the land and other legis-
lation of the Russian Federation [3].

In the Russian Federation, the rules for the for-
mation and maintenance of an information model of

rganizational and technological reliability

(OTR) is the ability of accepted managerial,

organizational, design, and technological de-
cisions to implement a construction project on time
and with proper quality. Organizational and techno-
logical reliability consists of two components: techno-
logical reliability and organizational reliability [1].

Technological reliability of construction is a pro-
perty of the accepted technology of work, selected
design solutions, materials and structures used to
prevent or minimize defects in construction work
leading to an increase in the cost of construction
and an increase in time.

Organizational reliability is the ability to organ-
ize construction production in such a way as to ex-
clude violations of construction indicators, and in
case of any deviations, their prompt elimination and

functioning of the system as a whole would be en-
sured, which ultimately will not exceed the estab-
lished estimated cost and the directive construction
period. One of the tools to ensure an OTR is the use
of information modelling technology (BIM).

a capital construction facility are regulated by De-
cree of the Government of the Russian Federa-
tion No. 1431, dated September 15, 2020. Accord-
ing to this Federal Law [4], an information model is
formed at 5 stages:

1 Braila N.V., Lazarev Yu.G., Romanovich M.A., Simankina T.L., Smybin A.V. Modern problems of construction science, engineering
and technology : textbook. Saint Petersburg, 2017; 141. URL: 17-50.pdf/download/s17-50.pdf (rus.)
2 On the establishment of cases in which the developer, technical customer, person providing or preparing the justification for investments,

and (or) the person responsible for the operation of the capital construction facility ensures the formation and maintenance of an information model of
the capital construction facility : Decree of the Government of the Russian Federation No. 331 dated March 5, 2021 (with amendments and as
amended on: December 20, 2022). (rus.).
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Fig. 1. The life cycle of the construction object

® engineering surveys;

e architectural and construction design;

® construction;

e operation;

e demolition.

In this paper, we will consider the way BIM technology is ap-
plied at the stage of the life cycles of a construction object [5], and
the opportunities that construction quality control provides using

information modelling in the BIM system (Fig. 1).

The information BIM model at the stage of issuing Working
Documentation (WD), in the production of works, makes it possible

to work with the project for all construction participants, such as:
® developer;
e technical customer;
e construction control of the Technical Customer;
e auditors of working documentation;

e general Contractor;

e author’s supervision.
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Fig. 2. An example of an issued WD section for the production of works
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Fig. 3. Sequence of information technology implementation processes using aerial photography

The interaction of all participants in the construction is carried
out: by working with the model and issuing WD from it to the pro-
duction of works (by means of an electronic signature, with the as-
signment of a unique QR code to each document); using CDE [6];
with the help of which the audit procedure of Working documenta-
tion is optimized (it becomes possible to perform work simultane-
ously for a whole group of audit and reconciliation specialists “P”
and “WD” in one section) (Fig. 2).

The introduction of CDE technology in construction made it
possible to access up-to-date Working Documentation using a mo-
bile device during construction and installation works (CIW) and
Construction control. Using a QR code allows you to quickly deter-
mine the status of the documentation.

With the introduction of information technology into the work of
Construction control, it became possible to track CIW processes for

Fig. 4. Example of issuing comments by the Construction Control

the entire construction period by using high-resolution photographs
with 360° viewing and subsequent preservation (Fig. 3).

It became possible for the Construction Control to issue dig-
ital comments indicating the exact location of the identified de-
fect (section, floor, room and structure), a description of the vio-
lation, photo fixation and indication of persons responsible for
eliminating defects (Fig. 4), this allows you to promptly inform all
participants about the violations identified by sending comments
from the place of the detected violation, thereby significantly re-
ducing the response time to Contractors' comments [7]. These
comments can be exported according to previously set param-
eters (object, construction stage, section, floor, date of issue of
the credit, date of elimination of the comment) to a single regis-
ter.
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Fig. 5. Example of a card for an object under construction

In order to carry out timely construction work and carry out
further construction control, it is necessary to update the current
state of the facility and track the progress of construction at each
stage and intermediate stages. This gives in terms of the effective-
ness of construction control:

e Understanding the actual position of building elements and
communications, and deviations from their design position;

® Understanding the amount of work performed.

The technology of an unmanned aerial vehicle (UAV) using 3D
scanners is actively used in the work of Construction control, which
makes it possible to quickly, accurately and fully confirm the com-
pleted volumes at various stages of construction®. This 3D scan is
subsequently used to automatically build an executive digital infor-
mation model (DIM).

To structure the information received about the progress of con-
struction processes, services are actively used that allow structur-
ing the information received into short and accessible information
cards of the object, to which all project participants have access
(Fig. 5) [8]. This information allows to fully reflect the current state of
the object, according to such parameters as:

¢ technical and economic indicators;

e the number of specialists involved;

® project risks;

* the project implementation period in visual diagrams;

e an executive BIM model [9];

e control of made payments (to the General Contractor/to con-
tractors);

e the volume of planned / actually completed work (divided by type);

e control of the deadlines for the implementation of works.
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CONCLUSIONS

For further development, the global identifier (GUID) can also
be used in addition to the name [10]. This is necessary so that
the exchange of information, which today depends on the names
specified by the user, becomes interoperable and does not depend
on the systems used. Such a mechanism is the Library of Interna-
tional Data Dictionaries [11].
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PacLuMpeHne BO3MOXXHOCTEN CTPOUTENIbHOTO
KOHTPOJS C BHEAPEHUEM TEXHONOrUi
MHC(pOPMALIMOHHOIO MOAENUPOBaHNS

AN 06bEKTOB MHOrOCQYHKLIMOHAJIbHOM
HeABMXUMOCTH

PacLuvpeHve BO3MOXHOCTEN CTPOUTENIbHOIO KOHTPOMS C BHEA-
PEHMEM TEXHOSOMMI MHGOOPMAaLIMOHHOTro Mogenmposanus (TUM) —
MeTop, 06ecrneyeHns opraHM3aLMOHHO-TEXHONOMMYECKON HaAeXHO-
CTN CO34aHVA 06LEKTOB MHOMOMYHKLMOHANIbHOW HEABVXMMOCTMH,
KaK MHCTPYMEHT HapaluyBaHWs pe3ynbTaTBHOCTW JAHHOro TMna
KOMMEPHECKOro cTpoutenscTea. CTPOUTENbHbIA KOHTPOSb ABNSETCA
OOHVM 13 3EKTVMBHLIX METOLOB 06ECMEYEHNS OPraHN3aLMIOHHO-
TEXHOMOrMHYECKOW HaAeXHOCTU CO3AaHNA 0ObEKTOB KanmTanbHOro
CTPOVTENLCTBA, UCTIONb30BaHWE COBPEMEHHbBIX TEXHOMOMMIA MO3BO-
NSIET CYLLECTBEHHO YBENMNYMTb NX 9DHEKTUBHOCTD.

Ha cerogHsLLIHUI fieHb OCTAeTCsl eLLE OrPOMHOE KONMYECTBO BOMPO-
COB W TPYAHOCTEM, C KOTOPbIMMN K&XAbI AeHb CTANKUBAIOTCS MPOEK-
TUPOBLLIMKW, CTPOUTENM, KOHTPOSIbHbIE OpraHbl U Apyrue y4acTHU-
KV I@HHOTO HanpaBneHus. KpymnHble CTpouTeNbHbIE KOMMaHUW yxe
NPUCTYNWIUN K TECTUPOBAHMIO Y BHEAPEHMIO HOBbIX TEXHOMOMUIA.

C KaxAablM rogom TEXHONOrMM MHAPOPMAaLMOHHOrO MOAENM-
poBaHua B Poccuiickon ®degepaLum Bce aKTUBHEE NPUMEHSIOT-
CSl HAa BCEX 3Tanax >XM3HEHHOro LnKna 06 bEKTOB.

Cenyac [OBOMIBHO PacnpoOCTPaHEeHbl TEXHONMOrMM MHgopma-
LIMOHHOro MoaenmpoBaHus B NPOEKTUPOBaHUN, HECKOJIbKO MeHbLLIE
Ha 3Tane CTpouTesnibCTBa, U COBCEM He3Ha4YuTesibHO Ha 3Tane
3KCnyaTauum 3aaHuin n coopyxeHni. CyLLecTBYOT pocCcunckme
pa3paboTyYNKKN, KOTOPbIe CO3JalT MO HY>XAbl COBPEMEHHbIX
peanuin HOBOe MporpamMHoe obecne4veHne, nomoraroLiee
COKpaTnTb BpemMa Ha BbINOIHEHUE PYTUHHBIX NPOLEeCcCoB,
COXpaHUTb 1 BepuhuumposaTtb MHpopMaLImio, JOHECTU ee [0 BCeX
afpecaToB MakcumarnbHO 6bICTPO 1 6e3 MoTepb'.

B paHHOM cTaTbe paccMaTpuBaloTCs HEKOTOPbIE U3 MOJA06HbIX
TEXHOJIOTUW, KOTOPbIE YXe WCMOoNb3yTCs Ha aTane
CTPOUTENBLCTBA U CTPOUTESILHOFO KOHTPOSA B eAVHOW cpene
06LWMX JaHHbIX. DTO MO3BOMISET MOMyYaTh AaHHbIE B HYXHbIN
MOMEHT W B NOAXoAsLLEeM BUAeE, 6e3 TpaTbl 60MbLLOro KOMyecTsa
BPEMEHM Ha BCEBO3MOXHbIE UCMPABIIEHUS, KOTOPbIE YEM MO3Xe
NPOVCXOZAT, TEM CTAHOBATCS 60Jsiee LOPOroCTOALLMMMU.

Ha ctagum npoekTnpoBaHus, ecnv NPOEKTUPOBLLVKY HE MPUXOAAT
ocob6ble TpeboBaHWA OT 3akas4ymka, OH BMpaBe BbIMOSHATb
NMopy4eHHOe emMy 3adaHue NtobbIM yAo6HbIM eMy cnocobom. Ecnm xe
Ha Ha4asibHOM 3Tare MaHNMpPoBaHUA CTPOUTENbCTBA Kakoro-nm6o
HOBOrO, TM6O PEKOHCTPYKLMM YXKe CyLLIeCTBYIOLLEErO 06beKTa, CO
CTOPOHbI 3aKas4yuka bygeT opMMpoBaTbCs NakeT TpeboBaHWUA
He TOJIbKO K MPOMEXYTO4HbIM pe3ynbTaTtamM BCero MHBECTULIMIOHHO-
CTPOUTENBHOIO NPOEKTa, HO WM TpeboBaHWA K AanbHENLINM
pesynbrataM paboT (CTPOMTENbCTBO M 3KcnnyaTtaums)?. 3To
MO3BOMNUT Ha PaHHMX dTanax YeTKo BbICTpaMBaTb CTpATErnio BCEX
npoLieccoB, Nofo6paTts COBPEMEHHbIE TEXHOMNOMMW, KOTOPbIE MOryT
COKpaTUTb MHOXECTBO M3AEPXKeK, Y B 0OCOBEHHOCTU PMHAHCOBbIE
1 BPEMEHHbIE 3aTparhbl.

Knro4deBble cnoBa: CTPOVIKOHTPOSIb, KOHTPOsb, TUM, nHgpop-
mauwmsi, TEXHOJIOrsl, KA4ecTBO

9. SP 471.1325800.2019. Information modelling in construction.
Quality control of construction works. (rus.).

10. SP 328.1325800.2020. Information modelling in construction.
Rules for describing information model components. (rus.).

11. GOST R (draft, first edition).Unified information modelling system.
Basic provisions. (rus.).
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