Ne 1, 2022 111
«IIKTY XABAPIIBICBI»

TEXHUUYECKME HAYKH @
Y TEXHOJIOTHH

COVYJIET XKSHE K¥PbIJIbIC
APXUTEKTYPA NN CTPOUTENBLCTBO
ARCHITECTURE AND CONSTRUCTION

DOI 10.51885/1561-4212_2022_1_111
MPHTW 44.29.01

V.V. Talapov’, A.S. Nesipbayev?, A.V. Khapin?, B.E. Makhiev?

'Siberian BIM Academy, Novosibirsk, Russia

2Training and consulting center for AT of BIM JSC, Kazakhstan

3D. Serikbayev East Kazakhstan Technical University, Ust-Kamenogorsk, Kazakhstan
E-mail: talapoff@yandex.ru*

E-mail: ao_bim@mail.ru

E-mail: sacha2447@rambler.ru

E-mail: bolat6505@rambler.ru

THE LEADING ROLE OF THE CUSTOMER IN THE ORGANIZATION
OF THE INFORMATION MODELING PROCESS

AKMNAPATTbIK MOOENLAEY NPOLECTI ¥MbIMOACTbIPYOAFbI
TAMNCbIPbIC BEPYLUIHIH XXETEKLUI Perl

BEOYLUAA POJIb 3AKA3YUKA B OPTAHU3ALIMU NMPOLIECCA
MHOOPMALIMOHHOIO MOAENTMPOBAHUA

Abstract. The article analyzes the complexity of the tasks of the BIM-design process of construction
objects. This requires consistent modeling of parts of a BIM project created by different participants. The
necessity of choosing the customer as the organizer of the information modeling process is substantiated.
The scheme of BIM organization under the guidance of the customer is proposed, its information require-
ments, the structure of the shared data environment, the responsibility matrix are formulated.
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AHOamna. byn epmypni kambicywnbinap xacaraH BIM xobacbiHbiH 6enikmepiH 0aliekmi modesboeydi
Kaxem emedi. Aknapammeik mMooesib0ey npouyeciH ylbiMOacmblpywbl pemiHOe manckipbic 6epywiHi
maH0Oay Kaxxemminiai Heeiz0eneeH. BIM ylbimOacmbipy cxemackl manceipbic bepywiHiH bacwblnbiFbiMeH
YCbIHBITIFaH, OHbIH aKmapammblK mananmaphbi, Xasrbl MafiiMemmep opmachiHbIH KYPbIbIMbI, XXayarkep-
winik Mampuyackl myxsipbimMOarnraH. Tanceipbic 6epywiHiH BIM-6enimiHiH ¢pyHKyusinapbl aHbIKmManobl.

Tytin ce3dep: BIM-modenbdey npuHuunmepi mexHuKkasbIK marncbipbic 6epywi, akrapammbik masari-
map, xarnrbl MariiMemmep opmachl, Xayarnkepuwinik Mampuuyachkl, mancbipbic 6epywiHiH BIM-6enimi.

AHHOMauyus. B cmambe aHanu3aupyemcsi MHo2omnnaHoeocms 3aday npouecca BIM-npoekmuposaHusi
cmpoumerbHbix 06bekmos. Omo mpebyem coenacoeaHHo20 ModenuposaHusi Yacmetl BIM-npoekma, co-
30asaeMoz0 pasHbiMu ydacmHukamu. O6ocHOo8bIsaemcsi Heobxo0uMocmb 8bibopa 3aKka3dyuka, Kak opaa-
Hu3amopa npoyecca UHGopMayUuoHHO20 ModesiuposaHrusi. [pednoxeHa cxema op2aHusayuu BIM nod py-
K080OCMBOM 3aKa34uka, cCqbopMynuposaHbl €20 UHGhopMayUuoHHbie mpebosaHusi, cmpykmypa cpedb! 06-
wux OaHHbIX, Mampuya omeemcmeeHHocmu. Onpedenexbl pyHkyuu BIM- omdena 3aka3duka.

Knroyeeble cnoea: [lNpuHuunbi BIM-modenuposaHusi, mexHuU4Yeckull 3aka3yuk, UHQOPpMayUOHHbIEe
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mpeboeaHusi, cpeda obwux daHHbIX, Mampuua omeemcmeeHHocmu, BIM-omOen 3akas4quka.

Introduction. Building information modeling is a process with many participants, and moving
from one stage to another, with different performers, so someone must be its organizer. The world
practice of information modeling shows that during the construction of the object, the main profit
(savings from the allocated investment resources) goes to the customer. Hence, it is quite natural
to believe that it is the customer who is best suited to the role of the organizer of the BIM process.

In this article, we will talk about how the customer's work should be organized in a BIM en-
vironment. At the same time, whether the customer himself performs this work, or entrusts it to a
technical customer (an engineering company), fundamentally changes nothing, so we will write
everywhere in the future about the role and functions of the customer in information modeling.

Materials and methods of research. Since the technology of building information modeling
is constantly developing and improving, it will not be superfluous to recall the main statements
corresponding to modern views on BIM [1].

So, BIM is an information modeling process, and it does not happen by itself but is determined
by the need to solve specific tasks that arise before the contractor when working with a construc-
tion object [2, 3].

With this understanding, an information model is the final result of a certain stage of modeling,
and the result is "side", since the main result of each stage of information modeling is the solution
of the problems formulated at the beginning of the stage. The information model can be consid-
ered as a kind of "design" of the found solution to these problems.

The latter means that the information model can change greatly during the transition from one
stage of information modeling to another since the stages are usually associated with solving dif-
ferent problems. This means that the information model can either be filled with new information
or be freed from the old one if the need for it disappears at the next stages. In other words, it
would be wrong to consider an information model as a kind of repository of information about an
object that is only being updated.

Since construction objects are very complex formations, it is quite justified to talk about their
complex model, which is obtained from a coordinated combination of models of different systems
and different stages. This model is usually called the building information model.

It is also important to note that the stages of information modeling usually do not coincide
with the generally accepted stages of building construction, there are much more of them, but
they are very closely related to each other since they are parts of a common process [4, 5].

The stages of information modeling are carried out by specialists in this field. They use special
software packages to create their own models. This process is driven by the capacity of [6] and
the level of training in our universities [7]. The specificity of object modeling requires a special
approach, as an example, it is applied in the reconstruction of cultural heritage objects [8, 9, 10].

The customer's activity covers several stages of the life cycle of the building at once, actually
ending with the transfer of the object into operation, after which other responsible persons (oper-
ators) manage this object. This division of functions fully corresponds to the global understanding
of the specifics of BIM at different stages of working with an object, when models are divided
into two types according to their structure [11, 12], tasks to be solved and features of use - design
(PIM) and operational (AIM). I would like to emphasize that in global terminology, design models
include everything related to the creation or significant modification of an object, and operational
models include everything related to the management of this facility. According to this logic,
design models can also arise at the stage of operation, when, for example, reconstruction or major
repairs, as well as the demolition of an object appear (Figure 1).

The customer's activity covers several stages of the life cycle of the building at once, actually
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ending with the transfer of the object into operation, after which other responsible persons (oper-
ators) manage this object. This division of functions fully corresponds to the global understanding
of the specifics of BIM at different stages of working with an object, when models are divided
into two types according to their structure [4], tasks to be solved and features of use - design
(PIM) and operational (AIM). I would like to emphasize that in global terminology, design models
include everything related to the creation or significant modification of an object, and operational
models include everything related to the management of this facility. According to this logic,
design models can also arise at the stage of operation, when, for example, reconstruction or major
repairs, as well as the demolition of an object appear (Figure 1).

PIM — project information model
AIM — information model of the asset (operating model))

Technical customer | Operator

Stages of the life cycld of the object

Pre-project | Project H Construction bt Operation — ::.):mo'
ltion
Information/modeling
PIM AIM
PIM PIM PIM

Overhaul reconstruction demolition

Figure 1. Two types of information models of the construction object
(According to international standards PAS-1192-3:2013 and ISO 19650)

The process of information modeling at any stage of working with an object is subject to the
general principles [13]:

1) The principle of a single model, meaning the consistency of model information when work-
mng;

2) The principle of pragmatism, according to which exactly as much is modeled each time as
is required to solve the task, project information model asset information model technical cus-
tomer — operator;

3) The principle of consistent modeling, which means the need for a unified (coordinated)
approach to work on the entire project.

If at least one of these principles is violated, the efficiency of the information modeling process
drops sharply or simply becomes zero. But for the customer, who is obliged to direct and control
all processes related to the construction of the facility, the third principle of coordinated modeling
is of particular importance, since its observance by all project participants under the general guid-
ance of the customer can guarantee interconnected information modeling throughout the project.

If we consider the general scheme of the organization of the information modeling process by
the customer for all project participants, it looks as follows (Figure 2).
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Figure 2. General organization of BIM under the guidance
of the customer when creating a construction object

From the above diagram, it is visible that the customer in the field of BIM organization has
two main, at the same time interrelated tasks: creating a Shared Data Environment (SOD, in the
English abbreviation CDE) and formulating the employer's Information Requirements (ITZ, in
the English abbreviation EIR) for all project performers [14].

Today, according to global practice, SOD is a mandatory element of any serious project (or
multi-project activity) using BIM.

Information modeling is a process of joint work on the creation of a construction object, there-
fore, when implementing it, the basic principles of joint work must be observed:

1) Project participants create, control and verify information, as well as receive data from other
project participants by reference, association or direct exchange, in cases where it is necessary.

2) Provision by all project participants of clearly defined information requirements for others.

3) Evaluation by the customer of the proposed approach and capabilities of each potential
participant in the information modeling process (contractor, subcontractor) before his appoint-
ment.

4) Providing participants in the information modeling process with an appropriate level of
access to a managed shared data environment.

5) Ensuring reliable storage of materials in a shared data environment.

The general scheme of the organization of the Shared Data Environment is shown in Figure 3.

This scheme has already been tested quite well in the world and has been included in a
number of regulatory documents, including the PAS-1192-3:2013 and ISO 19650 standards,
although it is only the basics and allows certain additions and changes related to the specifics
of the project.



Ne 1, 2022 115
«IIKTY XABAPIIBICBI»
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Figure 3. A shared data environment with two main parts:
working and reference information

Now we will briefly describe its main provisions.

1) The shared data environment is a single source of reliable and consistent information for all
project participants, allowing effective interaction, repeated use of verified, consistent and up-to-
date data, as well as a lossless exchange of them. Maintaining a shared data environment is an
essential part of the information modeling process.

2) The procedure (algorithm) for providing and exchanging information between the customer
and the contractor (supplier of the information model) through the common data environment is
established in the customer's information requirements.

3) In a shared data environment, any information on an ongoing project should be in one of
four sections: "In progress", "Publicly available", "Published", "Archive".

4) The data section "In progress" is the storage space of the current unfinished parts (sections)
of the information model, which are being worked on by the performers, and which have not yet
reached the required level of readiness.

5) The "Shared access" section is already intended for joint (parallel) work with related parties.
The data from the "Shared access" section reflects the current state of the information model.
Before placing information in this section, you must perform the following actions:

— Evaluate the suitability of this information for solving further design tasks;

— Implement the provided procedures for checking the model (section) for collisions;

— To check the required level of detail of information;

— Approve the work performed by the head of the relevant group.

6) The exchange of data that is "Publicly available" is regulated by the internal regulations of
the organization, as well as the rules established by the customer.

7) The "Published" data section is a space in which ready-made materials agreed between the
project participants on a certain stage of work with the model are placed for transfer to external
participants in the process or to regulatory authorities on the part of the customer.

8) Before entering the "Published" section, the data must undergo verification procedures for
compliance with the customer's information requirements and authorization.

9) The management of changes/releases of information materials must comply with the docu-
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mentation management system established by the technical customer for a specific project. Rec-
ords of all publications, if necessary, should be kept in electronic and printed form.

10) The "Archive" section is a space into which data from the "Published" phase is transferred
for further storage and accounting of all actions for transmitting information and tracking changes
(auditing) in case of disputes.

11) All materials in the "Archive" section must be closed for editing.

12) The reference part of the ODS is filled in by the technical customer or, in agreement with
him, by the project executors and contains general information on the project, unified databases
for project execution, and any other information useful for coordinated information modeling by
all project participants.

13) The shared data environment can take the form of a local or network file server, or a model
server, as well as represent a cloud service.

14) The responsibility for the implementation of the shared data environment is borne by the
customer or a contractor engaged by him.

Today, also according to global practice, ITZ is another mandatory element of any serious
project (or multi-project activity) using BIM. This is, without exaggeration, the main set of doc-
uments (appendices to contracts with contractors) that defines the entire process of information
modeling when creating a construction object. The information requirements of the customer are
presented individually to each contractor (and are agreed with him) while being a clarification of
the general information requirements of the customer for the entire project.

The information requirements of the customer are compiled to:

— to facilitate the understanding of the tasks by the executors of the contract (to determine the
appropriate level of knowledge and qualifications of the executors, as well as the complexity of
the work performed);

— reduce risks in the performance of the contract (incompetence of contractors, deadlines,
quality, and cost of work performed);

—project information management (uniform rules for the accumulation and use of information,
preparation of input and output data for any task);

— maximize all the advantages of information modeling (a single model, the relevance of in-
formation, and access to it for all project participants).

Now let's move on to the main elements of ITZ. Usually, the customer's information require-
ments are divided into three sections: technical, organizational, and informational [15].

The technical requirements must contain:

1) Rules for connecting project sections into a single (coordination) model;

2) Rules for forming a model within one section of the project;

3) Rules for combining project sections executed in different software (different file formats);

4) Rules and conditions for combining sections performed both using information modeling
and without them;

5) Rules for naming and designating model elements;

6) Rules for structuring and processing of final information;

7) Other requirements necessary from the point of view of the customer for the quality of the
project.

The technical requirements should also specify:

1) Data formats (name and versions of the software used, basic modeling formats, data ex-
change formats, CAD data formats, other data formats);

2) Data separation structure (common coordinates and binding of model parts, separation of
model parts into files);



Ne 1, 2022 117
«IIKTY XABAPIIBICBI»

3) Data security (confidentiality, scheme, and access levels for various project participants).

Organizational requirements should include:

1) Basic rules for the organization and use of the Shared Data Environment (data storage,
notification formats, etc.);

2) Conditions based on the experience of performers (the level of completed projects in infor-
mation modeling technology, the level of qualification or necessary training of personnel in in-
formation modeling, the availability of internal standards and regulations for information model-
ing for performers);

3) The main stages of the project (stages, key stages, and deadlines, etc.);

4) Rules of information exchange (frequency of information provision, methods, and regula-
tions of data exchange, rules of access to information of other performers, etc.).

Information requirements must contain:

1) The level of detail (LOD) of the model elements (set for the main groups of elements);

2) Requirements for rationalization and acceleration of geometric modeling;

3) The level of informativeness (LOI) of the model elements (set for the main groups of ele-
ments in the form of specific specifications);

4) Structure of element property fields, including empty fields for perspective information;

5) General principles of entering information;

6) General principles of working with the combined model (setting up views, specifications
for checking the model, rules, and tools for checking collisions, rules, and tools for checking
design solutions, etc.). The above list is only the main part of the customer's Information require-
ments. The formation of the final version of the ITZ, which becomes an annex to the contract for
the performance of the relevant work, can take place in several visits in close cooperation with
future project executors.

Moreover, in certain situations arising during the implementation of the project, the Infor-
mation requirements of the customer may change (be adjusted) in agreement with the performers.
This is most likely in cases where different performers are involved at different, including over-
lapping, and therefore interrelated, stages of the project.

World experience shows that to increase the efficiency of BIM in response to the Information
requirements of the customer, after the conclusion of the contract between the customer and the
contractor, the main Plan for the implementation of information tasks (PRIZE, in the English
abbreviation BEP) is formed and approved by both parties.

This plan lists the main information materials transmitted and determines when by whom and
based on which protocols and procedures information about the project should be prepared (for
each stage of information modeling).

The main plan for the implementation of information tasks is developed based on a series of
plans concerning the implementation of information tasks for individual sections of modeling. It
should be developed jointly by the project manager (BIM manager) on the part of the customer
and interaction managers from the relevant groups of performers.

The plan for the implementation of information tasks should contain the responsibilities of the
project participants regarding the solution of any specific task of the information modeling pro-
cess of a construction object.

Results and their discussions. To consolidate the basic procedures of the information modeling
process of a construction object, the customer must develop an information protocol of the project
- a legally binding supplementary agreement to the contract containing detailed information about
the information model of the construction object, which must be performed by the contractor
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(contractors) during the implementation of the project.

Each plan for the implementation of information tasks should specify:

a) Compliance with the information requirements of the customer;

b) The period of providing information and the actual dates of delivery of information (fol-
lowing the stages or key milestones of the project); c

) The method of providing information;

d) What kind of information should be provided;

e) Responsible persons providing information.

Part of the planning process for the provision of information must be carried out by the con-
tractor (general contractor) before the conclusion of the contract, as this is necessary for the eval-
uation carried out by the customer when appointing a particular contractor.

The information team must make sure that the decisions made are correct and comply with the
project execution plan before starting work on creating a project information model.

Part of the planning process for providing information to the customer is the responsibility
matrix. Within the framework of information modeling, the responsibility matrix should deter-
mine: the roles of project participants responsible for information management; the tasks of in-
formation modeling (project information model or asset information model) following the re-
quirements for asset information or information requirements of the customer.

As you can see, the use of information modeling technology in the construction of a construc-
tion object, which promises a considerable benefit to the customer, in response requires very
qualified work from the customer on its organization and execution.

The customer's own BIM department is best suited for solving emerging problems. This name
is conditional. Also, this division may not be located in the structure of the technical customer,
but may be an involved third-party engineering company. Combined options are also possible.
The number of the BIM department (according to international experience, very small) and its
technical equipment depend on many factors, in particular, on the size of the project, the frequency
of execution of such projects by the customer, the BIM qualifications of the involved performers
and much more. The main tasks solved by the BIM department of the customer are shown in
Figure 4.

Technical customer

In-house BIM-Department

Organization of the Shared Data Environment (SDE)
Formulation of customer information requirements
Management of modeling at all stages of the project
Control (audit) of modeling

Filling the reference part of SDE, maintenance of the
archive

Technical and financial control of the project
Consulting assistance to contractors

Qualitative project analysis

Figure 4. The main tasks solved by the BIM department of the customer
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Other tasks may be added to these tasks, depending on the specifics of the project. For exam-
ple, training in the field of BIM specialists of contracting organizations.

Conclusion. So, according to world experience, the use of BIM on large projects, and not only
on them, will receive the greatest efficiency if it is organized and managed by the customer.
Therefore, when switching to information modeling, a lot of attention is paid to the training of the
customer's specialists, especially the state customer.
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