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Two information barriers were identified that influenced the phenomenon “organization mana-
gement” as a process. As a result of the first barrier was a need to differentiate management func-
tions by individuals. The second barrier was the impulse for the introduction of automation in
the management of the organization. Initially, automation concerned only with the solution of local
problems. Over time, automated control systems made it possible to integrate the activities of the en-
tire organization. Building information modeling technology (BIM) currently allows you to take into
account the increased flow of data on construction projects at all stages of the life cycle. There are
significant differences in the construction process, which should be reflected in information mana-
gement systems: product immobility, territorial disunity of the final product, the long duration of
the production cycle, the diversity and interchangeability of the resources consumed, the multi-
variant nature of technological solutions, the difficulty of standard technology work, the difficulty
of combining work, the influence of natural factors. The basis of management in construction is
the “model of the object of management”. One of the elements of this basic model is the project
technological dependencies model (PTDM). This model allows increase the reliability of manage-
ment decisions. The model is based on quantitative assessments of technological relationships be-
tween work.

Keywords: project technological dependencies model, PTDM, information management bar-
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Introduction

It is known that humanity development has crossed two informational barriers. The transition of
the first barrier is characterized by the parallelization of management into activities (functions). This
circumstance required the involvement of additional labor resources in the management sphere. Eco-
nomic is constantly getting complicated and the number of people involved in this area is increasing.
There are four main reasons for the complication of management:

1. A sharp increase in the product range. Each new type of product requires the solution of many
management tasks.

2. The increasing complexity of the product itself.

3. The growing complexity of technology for producing products.

4. The complexity of managing the scientific and technical progress.

These reasons for the complexity of management lead not only to an increase in the solution of
management tasks. This increase leads to a geometric progression growth of the amount of information
that needs to be processed to make a decision. As a result, the number of people employed in manage-
ment is growing rapidly.

Humanity crossed the second information barrier in the late 1940s and early 1950s. After this time
no organizational or economic measures which were aimed at parallelizing management tasks could not
and cannot provide a solution to all objectively necessary tasks. A further increase in the number of
management staff could not give the desired effect. Instead of overcoming difficulties using manage-
ment the oversized managerial staff began to work “for itself”: coordinate its own activity. The growth
of the managers can only be stopped by increasing labor productivity in the management area. The wide
and active introduction of economic and mathematical methods, mathematical modeling, computer
technology, modern methods of information processing, and others was facilitated the solution to this
problem. The using of these modern methods was impossible without a quantitative assessment of
the data that was necessary for solving management problems. Therefore, the “digitization” of the eco-
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nomy is not a tribute to fashion, but this is a vital necessity. Today the ubiquitous applying of economic
and mathematical methods and computer technology allows you to qualitatively transform the manage-
ment sphere.

1. Automated control systems in the construction

In the USSR much attention was paid to the creation of automated control systems, in particular, in
the construction. More details about development in the USSR from 1960 to 1990 the automated control
systems in the construction can be found in the monograph [1]. The task of scheduling of construction
works occupies a significant part of the functional in the automated control systems in the construction.
This is the main problem that allows you to significantly influence the course of the main production in
the construction company. The solution of other tasks affects only the local problems of production and
economic activity of the company (for instance, optimization of arrangement of mechanisms, transporta-
tion management system (SUPER), optimization of inventories and others). The most famous and com-
mon computer program was the automated scheduling system A-PLAN. However, the effect obtained
from the introduction of various automated systems in the construction did not reach the result that was
expected of them. There were many reasons for this. They had a different nature: technical reasons, eco-
nomic reasons, organizational reasons, methodological reasons, socio-psychological reasons, informa-
tional reasons and others. One of the important drawbacks of a socio-psychological nature was staff
problem. When introducing into the company any tasks solved with the help of a computer, it was ne-
cessary to reduction in the number of management staff. This circumstance hindered the process of im-
plementing automated systems. Moreover, during the transition of the Russian economy to the market
economy, scientific research and practical work in this area were not conducted.

Currently, information modeling is actively being introduced into the construction industry [2, 3,
5-10]. The development of information technologies for modeling the construction of objects, as well as
the stages of the life cycle of an object, can be correlated with the stages of design, construction, opera-
tion and reconstruction of the object. Their appearance also fluttered in accordance with these stages.
Initially, the information model was used only for design purposes. In the future, information modeling
began to perform tasks related to the construction and operation of the facility. On the example of
the design stage, we can say that the development of automated technologies for the design of construc-
tion went through several stages: CAD-stage, BIM-stage.

CAD stage. It has been actively developing since the early 1980s. It essentially included the ability
to select an object from the database (library of objects) and place them on a specific model space.
Moreover, the software, which is believed to be one of the first to be developed for this type of task,
(Building Description System, 1975) has never been used to design real objects. The first program used
for building design was RUCAPS (Riyadh University Computer Aided Production System, 1980).
It came with computers and cost, respectively, very expensive. Despite this, it was used, for example, for
the design of Heathrow Airport in London. Subsequently, this program was transformed into Autocad,
which is currently used for design in construction.

BIM stage. The first program, which basically used the BIM approach, that is, the possibility of not
only designing, but also using an information model for construction purposes, was the ArchiCAD pro-
gram (1984). Since 2000, the REVIT program has become very popular, which allows you to take into
account the parametric dependencies of model objects between each other. To date, software for designers
includes the possibility of parametric calculations, interactions between various modules of the model: for
example, architectural structures, water supply, energy consumption, development of a calendar schedule.

The introduction of restrictions on the use of foreign software in Russia gives a serious impetus to
the revival of interest among domestic developers of their own domestic software products that allow
building information models of objects. Since 2015, the domestic development in the field of BIM —
Renga has been developing. The software integrates the possibility of not only creating architectural
projects, but also calculating design solutions, and automatically calculating estimates.

2. Key features of construction

Before talking about new opportunities in solving the tasks of scheduling construction works for au-
tomation of management, it is necessary to highlight various approaches to the development of automat-
ed control systems in the construction company and automated control systems in the industrial plant
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[13—15]. This difference is based on the characteristics of the final product of construction production.
They leave a certain imprint on the conditions of activity of construction organizations, since construc-
tion management is closely connected with the formalization of the processes of building and construc-
tion. There are 8 significant features.

The main difference between construction, as a branch of material production from other sectors, is
immobility (1) and territorial disunity (2) of the final products of construction organizations: buildings
and structures. The long duration of the production cycle (3) leads to a large volume of incomplete con-
struction, an increase in working capital. The diversity and interchangeability (4) of consumed resources
(material, machine and labor) leads to the emergence of many acceptable solutions for the technology of
construction production and ways to perform work. The multivariance of technological solutions (5) is
completely not typical for industrial production. The process of implementing projects in construction is
not sufficiently normalized and described (6), which complicates the development of standard technolo-
gy. In industry, production technology is formalized and documented. The diverse nature of the con-
structed objects requires a different spatial division of the front of work (7) to combine the production of
work and reduce the duration of construction. In construction, as in no other branch of industrial produc-
tion, the influence of natural factors is great (8). The listed construction features increase the probabilis-
tic nature of the system, make its behavior less predictable, and complicate the entire construction pro-
duction management system, including the construction and planning process. In industrial enterprises,
which are characterized by the stability and frequent repeatability of homogeneous control processes,
where the technological process of production is clearly worked out, normalized and documented,
the control system is based on the “control process model”.

3. Project Technological Dependencies Model (PTDM)

In construction, the existing documentation on the technological preparation of production is not
the basis of the entire workflow. Therefore, the basis of the control system is the “model of the control
object”, which implements the requirements presented to a particular object and the purpose of its func-
tioning and allows you to create a management process that meets them. Such a model are the calendar
schedules for the construction of the facility and are included in the list of documents of a Construction
Production Plan (CPP) and a Construction Execution Plan (CEP). Building construction schedules are
displayed in the form of linear models, network schedule and cyclic graphs. They belong to the class of
organizational technological model (OTM), which reflect the organization of construction production
and the technological sequence of work. On the basis of construction schedules, the tasks of planning
construction and installation work in time, providing material and technical resources, accounting and
monitoring the progress of construction production and others are being solved. During the project, un-
der the influence of various factors, the construction industry deviates from the planned one and the con-
struction schedules need to be adjusted. A workflow mismatch is formed between the construction pro-
gress and the logistics of building resources for the facility. To increase the compliance of the workflow,
it is necessary to increase the stability of the basic management model. Studies [11, 12] emphasize that
existing technologies of information modeling allow specialists of different profiles to see and control
all changes occurring in the model. These changes occur using information that is presented in digital
form, which allows you to work with emerging changes quite quickly.

However, it should be noted that instead of construction schedules, a model is needed that describes
the construction technology of the facility. Such a model is less susceptible to the effects of various de-
stabilizing factors. The peculiarity of such a model is the presence of quantitative assessments of techno-
logical interrelations between the works (more details in [4]). The Project Technological Dependencies
Model (PTDM) allows us to solve not only the control problems listed above. It dates the ability to de-
termine the technologically possible minimum duration of the construction of the facility.

The Project Technological Dependencies Model is described by the following parameters:

1. Technological dependencies of construction works: “not earlier than the initial one” and “not ear-
lier than the final one”.

2. Temporary range of the work (not to be confused with the duration of the work).

3. An overall duration of a project, directive (normative) duration.

4. Criticality points for each construction works (the maximal amount of manpower that can be used
in construction an object).
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Conclusions

In the process of trial operation of software in a construction organization, difficulties in the for-
mation of information support were revealed. Since such parameters will not be included in multi-
parameter models of existing information models. Difficulties concerned the determination of quantita-
tive estimates of the technological interconnections between jobs, which are set by the minimum vo-
lumes at the beginning and at the end of each work. There were also difficulties in determining the criti-
cal points of work, since it was necessary to know and set the maximum amount of resources such
as power. In the future, this allows us to determine the minimum possible duration of each work and
the production of a complex of works at the facility.

The intensive development of information modeling in construction allows us to resolve the lack of
information support. With the help of 3D-modeling, the level of automation increases not only when
developing a basic model for managing construction production, but also building management as
a whole.
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TEXHONnoOrma MHOOPMALMOHHOI'O MOAEJIMPOBAHUA
KAK OCHOBA ABTOMATU3ALIMU YINPABIEHUA
CTPOUTENNIbHOU OPITAHU3ALIUEN

E.B. l'ycee, C.1. BopoduH
FOxHo-Ypanbckuli 2ocydapcmeeHHbil yHusepcumem, 2. YensbuHck, Poccus

OmnpeneneHo nBa MHPOPMAIMOHHBIX Oaphepa, KOTOPBIC IOBIHSIN HA SBICHUC «YIPABICHHE
OpraHu3aIyel» Kak Imporecc. B pe3ynprare mepBoro Oapbepa MOSBHIIACH HEOOXOJUMOCTh pasrpa-
HUYCHUS (PYHKIUA yIpaBIeHUS 1O OTACIBHBIM IUIaM. BTopol Gaphep MOCITYKWI TOTYKOM JIJIS
BHE/IPEHMS aBTOMATH3allMU B yIIpaBJICHUE opranu3amueil. IleppoHaganbHO aBTOMAaTH3aLKs Kacanach
TOJIKO pelIeHHsl JTOKabHBIX 3a71a4. Co BpeMeHEM aBTOMAaTHU3WPOBAHHbBIE CUCTEMBI YIIPABIICHUS MO-
3BOJIMJIM MHTETPUPOBATH JCATCILHOCTh BCeW opraHu3aiuu. TexHONIOTHd HH()OPMAI[HOHHOTO MOJC-
nupoBaHus B cTpoutenscTe (BIM) B HacTodIee BpeMs MO3BOJISIOT YUUTHIBATh Pa3pOCIIUICS TOTOK
JIAHHBIX O CTPOMTEIHHBIX O0BEKTAX HA BCEX CTAAMSIX XKU3HEHHOTO IMKJIA O0BEKTa CTPOUTEIHCTBA.
CyIIecTBYIOT 3HAYUTEIBHBIC OTIIMYHS CTPOUTEIHFHOTO MPOIECcca, KOTOPBIC TOJDKHBI OTPAaXKAaThCs B
WHQOPMAIMOHHBIX CHCTEMaX: HEMOIBIKHOCTh MPOAYKINH, TEPPUTOPUATBHAS Pa300IEHHOCT KO-
HEYHOW MPOIYKIWH, JTUTEIHHOCTh MPOU3BOJICTBEHHOIO IHKIA, MHOTOOOpa3ne W B3amMO3aMeHse-
MOCTB MOTPEOIACMBIX PECYPCOB, MHOTOBAPHAHTHOCTh TEXHOJOTHUYECKUX PEHICHUH, TPYIHOCTh pas-
PabOTKM THIIOBOH TEXHOJIOTHH, CIOXHOCTH COBMEUICHHS Pa0OT, BIUSHHE MPHUPOIHBIX (DAKTOPOB.
B ocHOBe ympaBiieHUS B CTPOUTEIBCTBE JICKUT «MOJIEIb 00BEKTa YIpaBIeHus». OTHIM U3 IIEMCH-
TOB JaHHOW 0a30BOM Mozenu SBISETCS MOJIENbh TEXHOJIOTUYECKUX OOBEKTHBIX 3aBHCHUMOCTEH
(MOT3). [annast Mojaenb TMO3BOJSET MOBBICUTH HAJCKHOCTh MPUHUMAEMBIX YIPABIEHYECKUX DPe-
meHuid. B ocHOBE MoJienH JiexkaT KOJIMYECTBEHHBIE OIICHKU TEXHOJIOTHUECKUX B3aUMOCBSI3EH MEKITY
paboTtamu.

Knrouesvie cnosa: modenv mexnonrocuueckux obvekmuwix sasucumocmeti, MOT3, ungopmayuon-
Hble Oapbepvl 6 YIPAasieHuU, MeXHOI02UU UHGOPMAYUOHHO20 MOOEIUPOBANUSL 8 CIPOUMENbCEE,
BIM, asmomamusuposarnnsie cucmemul ynpagieHusi, 0COOEHHOCMU CIMPOUMENbHO20 NPOU3B00CMEA.
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