CONSTRUCTION MANAGEMENT OF PROJECTS VIA BIM
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1. Whatis BIM?

The term BIM may refer to Building
Information Management, which is
related to Building Information Modeling,
or Building Information Model. In other
words, discussions regarding BIM are
about the practical application of BIM
models for different purposes. The BIM
approach can be presented in two
directions: as technology and as
methodology.

- BIM as a "technology" is a digital
representation of the physical and
functional characteristics of a building,
- BIM as a "methodology" enables the
collaboration of different associates at
different stages of the construction life.
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Pe3sume: BMM (eng. Building Informa-
tion Modeling) je wnsrpaagwa Auruta-
NHOr uHTerpmucaHor mogena (MHpopma-
umja) noctojehe unm 6ygyhe nsrpaheHe
OKOmnUHe.

KrbyuyHe peun: BbUM, OM, UDL,
MMBOK, BWM nnamgopme, BUM
yeosopu, BUM npouec, BUM memodo-
noeuja, namemHu epadosu, NoT

1. Wra je BUM?

lMojam BUM ce MOxe OAHOCUTU Ha
ynpaerbakbe WHpopmauunjama rpahe-
BuHe (eng. Building Information Mana-
gement) koje je noBe3aHo ca MoAenosa-
HbeM WHdopmauunja rpahesuHa (eng.
Building Information Modeling), ogHocHo
WHopMaLmjckum mogenom rpahesuHe
(eng. Building Information Model).
Opyrum pednma, pacnpase o BUM-y ce
OAHOCEe Ha NpakTUyHy npumeHy BVM
Mmofdena 3a pasnuyute cBpxe. BVM
nNpuCTYyn MOXe Cce npukasatu y paBsa
cMepa: Kao TexHonormja u  Kao
mMeTofonoruja.

- BUM kao ,TexHonoruja“ npeacrasrba
aurntanuy penpeseHtaumjy usnykmnx n
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2. Interoperability and
collaboration for a successful
BIM project

The purpose of BuildingSMART is to
enable the sharing of information over
the life cycle of any built environment,
among all participants, no matter what
software program they use. Machine-
readable, quality data should be
available for use during the design,
procurement, construction, mainte-
nance and operation phases. There
should be two versions for each object -
real and digital. The digital model will be
relevant throughout the life cycle and
legacy data will not become obsolete
and unusable. The technical core of
BuildingSMART is based on a common
data foundation called IFC (Industry
Foundation Classes), which allows you
to hold and exchange relevant data
between different software applications.
IFC is a standard, or, some would say,
the primary standard for open BIM data
sharing. IFC is commonly referred to as
an exchange format, this is not entirely
true, first, IFC is a scheme, not a format,
but let's focus on the exchange part. The
current IFC workflow does not support
data exchange to such an extent that
one can start modeling in one software,
make IFC export to another application,
and continue modeling continuously. Itis
more accurate to think of IFC as a way
of referencing or archiving model
content. IFC can be represented as a
BIM PDF, such as a PDF, an IFC file is
a frozen copy of the original content. It
can be viewed, measured, used for
clash detection, cost estimation or
simulation and many other uses, but it
cannot be edited.

byHKUMOHAMHNX KapakTepucTuka rpa-
heBuHe, a
- BUM kao ,meTtogonoruja“ omoryhyje
capagity pasnuMuuMTMX capagHuka y
pasnuunuTMm dasama XUBOTHOI Beka
rpaheBuHe.

2. UHTeponepaTUBHOCT U capagta
3a ycnewaH BUM npojekar

Cepxa BuildingSMART-a je aa omoryhu
Jerbewe UHpopmaumnja TOKOM XUBOT-
HOr umknyca 6wuno «kor rpaheHor
OKpyXeHa, namehy cBux yyecHuka, bes
o6G3npa koju codpTBEpPCKM Mporpam
kopucte. MalUMHCKO YWTIBMBKM, KBamnu-
TeTHN nopaum Tpebajy 6utn OoCTynHM
3a ynoTtpeby TokoM (basa npojek-
TOBawa, HabaBke, usrpaghe, ogpxa-
Baka U paga. 3a cBaku objekat Tpeba
Ja nocToje OBe Bep3nje - npasa wu
auvrutanya. OQuru-tansm mogen he 6utn
peneBaHTaH TOKOM YMTaBOl >XMBOTHOT
uuknyca u Hacnehenn nopjaum Hehe
noctaTu 3actapenu n HeynoTpebrousu.
TexHuyko jesrpo  BuildingSMART-a
TEMerbW ce Ha 3ajeHUYKOj LueMu noaa-
Taka 3BaHoj N®L (eng. IFC - Industry
Foundation Classes) koja omoryhaBa
3agpxaBatbe U pa3MeHy nogartaka us-
Mehy pasnuuuTux coTBEPCKUX anmnu-
kauuja. U®L cy ctanaapa, unm, Hekn 6u
pPeKNU NpUMapHN cTaHaap, 3a OTBOPEHY
BMAM pasveHy nopaTtaka. UDL, ce
06u4yHO HasuBa chopmaTt pa3meHe, OBO
H¥je y NoTNyHOCTU TayHo, npeo, NPL je
Lwema, a He oopmart, ann gokycmpajmo
ce Ha feo pasmeHe. TpeHyTHU DL Tok
paja He noapxasa pasMeHy nopaTaka
[0 Te Mepe [ja ce MOXe 3ano4yeTy Mofe-
nvpawe y jegHoM codptBepy, Hampa-
BUTN UL, n3Bo3 y apyry annukauujy un
HacTaBUTU MOAenupawe HenpekugHo.
TayHuje je pasmuwsbatn o UdL-y kao
HauvHy pedepeHuMpara U apxmBm-
pawa cagpxaja mogena. NoL moxemo
npenctasutn kao MNMAO® BUM-a, nonyt
Nao®-a, NOL paTtoteka je 3amMp3HyTa
Konuja opurMHanHor cagpxaja. Moxe ce
npernegaT, MEPUTU, KOPUCTUTU 3a fe-
TeKumjy cykoba, NpoLieHy TPOLLKOBa WIn
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cumynauuvjy n 6pojHe apyre HameHe,
anu He cme aa ce ypehyje (eautyje).
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Slika 1 — Tok razmene informacija u BIM projektu [preuzeto 9.]
Figure 1 — Information flow in BIM project [from 9.]

Open BIM

Collaboration of multiple specialized
disciplines to design and manage
construction where all project associates
must effectively work together with the
same information, inevitably leading to
errors and losses. In conventional
collaborative processes, more precisely
the exchange of information,
communication flows over paper, which
leaves room for misinterpretation and
error. In these types of projects -
conventional, mistakes are made where
a lot of monetary losses are suffered
precisely because of poorly coordinated
information and there is a work
stoppage, delays and budget overruns
for the project. By sharing information
between all actors and one open format
of communication, anyone can work
effectively without errors. Every object in
a real buildingis represented by
equivalent digital objects in BIM. All
building information is shared in an open
format called ifc and standardized
terminology called data dictionary, all
project stakeholders can access
relevant information when they need it
so they can all work together effectively.

OTtBopeHn BUM (eng. Open BIM)

Capagwa Bule  chneumjanu3oBaHnx
auncumnnuHa kako 6y ce npojekToBano u
ynpaBrbano  u3rpagwoM  rae  CBu
capagHuuM Ha npojekTy Mopajy Aa
edeKTMBHO paje 3ajedHo ca WUCTUM
uHdOopMaLujama HEMUHOBHO JOBOAW A0
rpewaka u rybutaka. Y KOHBEHUMO-
HanmHUM npouecuma capagHe, TayHuje
pasMeHe WHdopMauwuja, KOMyHuUKauwja
Teye npeko nanupa, LWTO OcTaBrba
MecTa 3a NorpeLuHe MHTepnpeTauuje u
rpewke. Y  OBakBMM  TMMNOBUMA
npojekaTa — KOHBELIMOHAIHKM, NpaBe ce
rpelke rge ce TpnyM MHOroO HOBYaHMX
rybutaka ynpaBo M3 pasnora fowle
KoopAnHUpaHux nHdopMaumja n gelua-
Ba Ce 3aCTOj pagoBa, Kallkele WU
npekopavere OyLieTa 3a npojekar.

[Jerbewem nHpopmaumnja nameny camx
akTepa v jeqHMM OTBOpPEHUM (hOpMaToMm
KOMyHUKauuje cBako Moxe edukacHo
paoutn 6e3 rpewaka. CBakum objekat y
CTBapHOj 3rpagn npeacTtaBrbeH je
€eKBMBaNeHTHNUM auruTanHum objektuma
y BAM-y. Ce wuHdopmauuje o 3rpa-
Jama pene ce jedHUM OTBOPEHUM
dopmaTtoMm 3BaHUM UL N cTaHAapau-
30BaHOM TEPMUHOMOMMjOM Koja ce
Ha3uBa peyvyHuK nogartaka (data diction-
nary), CBM akTepu Mpojekta Mory
NPUCTYNUTU peneBaHTHUM MHOPMaLM-
jama kag cy um noTtpebHe kako 6u cBu
MOFNU 3ajedHo edprkacHO paauTu.
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3. ORGANIZATION AND 3. OPrAHU3ALMWJA U
MANAGEMENT YMNMPABJbAKE
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Cnuka 2 — PAS 1192-2:2013(npeyseTo [2])

Figure 2 — PAS 1192-2:2013 (from [2])

According to PAS 1192-2: 2013, the flow
of information begins at the time when
the NEED for the project is expressed.
Project realization phases

. The "needs" phase

. "Mobilization" phase

. "Purchase" phase

. "Production” phase

. "Delivery"phase

WOIN AP

3.1 BIM project participants

Mpema crtaHgapoy MAC 1192-2:2013,
TOK MH(popMaLmja NoYnHe y TPEHYTKY Y
kojem ce nckaxe MOTPEBA 3a npojek-
ToM. Pase peanusauuje npojekta
1.dasa ,notpebe”

4.daza ,mobunusauuje”

2.dasa ,HabaBke"

5.%a3sa ,npomssoane”

3.®asza ,ucnopyke*

3.1 YyecHuum BUM npojekTta

BIM KOORDINATOR

EIM Menadzor

BIM
KONSULTANT
BIM KOORDINATOR

BIM INTEMUER | | BIMINIENJER | | BIM INDENJER| | BIM INFENJER
o [T oM |[ BN [T Bm B |[ew |
tehwiar ([ behestar IQN\-EHI teboear beheetar || tetaiiar | | tenmiar (| Sonmiar
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Cnuka 3 — YyecHuum y BUM npojekty (npeyseTo [1])
Figure 3 — BIM project roles (from [1])

3.2. EMPLOYER'S INFORMATION
REQUIREMENTS EIR

The EIR has three main categories:

m Technical category - information on
the software platforms to be used in the
project, the required level of
development, etc.

m Management category - details of the
management process that will be
adopted in the BIM project

m Business category-BIM model delivery
details, data delivery timetable, etc.

3.2. BUM 3AXTEBU UHBECTUTOPA

EVP ce cacTtoju
Kateropuje:

m TexHu4yka kaTeropuja— nHgopmaumje
0 cohTBEPCKMM NnaTtgopmama Koje he
Ce KOpUCTUTW Y NpOjexTy,

TpaXKeHn HUBO pa3BMjeHOCTU 1 Ap.

m Ynpasrbadka kateropuja — Aetarbu
npoueca ynpaerbaka Koju he ce
ycsojutn y BUM npojekty

m [locnoBHa kaTeropuwja — petarbu
ucrnopyka BWUM wmopena, BpemeHCKM
pacrnopepf gocTaBe nogaTaka u ci.

o4 Tpu mMaBHe
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3.3 BIM Execution Plan

The BIM Execution Plan - BEP
BIM's pre-contracting execution plan is
prepared by the contractor in the tender
phase with the aim of presenting the
project approach, capacity and expertise
and competence for project
implementation.

The BIM Pre-Contract Execution Plan
contains:

A) Project information

B) BIM requirements defined in the EIR
C) Project Implementation Plan (PIP)
D) The goals of collaboration and
information modeling

E) Milestones Project Key Events

F) Project Information Model Delivery
(PIM) Delivery Strategy.

BIM post-contract execution plan
The BIM Execution Plan - BEP
According to PAS 1192-2: 2012, the
BEP plan, after contracting with
everything requested in the EIR, also
contains the following items:

1. PROJECT INFORMATION

2. MANAGEMENT

3. PLANNING AND DOCUMENTING

4. METHODS AND PROCEDURES

5. IT SOLUTIONS

4. BIM and PMBOOK areas of
knowledge

With the advent of digitalization and the
great development of the IT industry, we
can say that the construction industry is
currently undergoing major changes.
Computerization has helped to solve
problems within construction projects
with great speed and accuracy. Web
systems have facilitated access and
information exchange as well as
communication between project
stakeholders, and today we can safely
say that basic construction management
practices that involve the use of
sophisticated computer tools are far
more efficient.

3.3 BUM MnaH m3Bpuwewa (eng. BIM
Execution Plan)

BVM nnaH nsBpLlera npe yrosapara
(eng. The Pre-Contract BIM Execution
Plan —BEP). BAM nnaH usBpLuewa npe
yrosapara npunpema nssohay y casm
TeHaepa C Uubem npeacTasrbaka
NpojeKkTHOr npucTyna, KanauuTeta Te
CTPYYHOCTM M KOMMNETEHTHOCTM 3a
cnpoBoherse npojekTa.

-BUM nnaH m3BpLlera npe yroBapaka
cagpxu:

A) MNpojekTHe nHdopmauuje

B) BUM 3axteBe geduHncaHe y EMP-y
Ll) Mnan nmnnemeHTauuje npojexkra
(eng. Project Implementation Plan -
PIP)

1) Unrbese capaghe 1 mogenupawa
nHdpopmMauuja

E) KrbyyHe porahaje npojexrta (eng.
Milestones)

®) Crparterujy ncnopyke nHgopmaum-
oHor mogena npojekta (MUM).

-BM nnaH n3BpLUEeHa HaKOH
yroBapasa

Mpema MAC-y 1192-2:2012, BEIN nnaH
HaKoH yroBapara y3 CBe LUTO TPaXeHo
y EWP-y, cagpxwu n cnepgehe ctaske:

1. NPOJEKTHE NH®OPMALINJE

2. MEHALIMEHT

3. MIAHUPAHE U
OOKYMEHTOBAHE

4. METOOE W NPOLIEOYPE

5. T PELLEHA

4. BUM n MMBOOK o6nacTtu 3Hawa

[onackom gurutanusaumje N BENUKUM
pasBojeM UT nHayctpuje moxemo pehu
ga rpaheBuHCKa MHOYCTpUja TPEHYTHO
Haunasu Ha Benuke npomeHe. Komnjy-
Tepusauuja je ponpuHena ga ce ca
Benukom Op3uHOM M TauyHowhy pelua-
Bajy npobnemu y oksupy rpaheBuUHCKMNX
npojekata. Beb cuctemu cy onakwanu
npucTyn n pasmeHy mHdopmadja kao u
KOMyHuKauujy u3mehy 3auHTepecosa-
HMX CTpaHa Ha MpojekTy, Te pAaHac
MoXeMo ca curypHowhy pehn ga cy m
OCHOBHE npakce MeHalMeHTa Yy rpa-
heBnHapCTBY Koje YKIby4yjy ynoTpeby
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Budget management

One important aspect of cost
management is valuation, which
involves pricing materials and other
resources needed to perform project
activities.

BIM models are showing their
usefulness here, as they generate pre-
works where it is possible to establish a
direct connection of BIM models with
pre-assessment software. Once this
connection is established, any change to
the BIM model automatically changes
the workload. Based on this, it can be
said that BIM effectively connects
design, time and cost.

Stakeholder management

It is the responsibility of the manager to
establish a contracting format for the
project and to ensure that the
contractor's operational and
administrative requirements are
included. As BIM gives a new dimension
to project delivery methods, the
manager needs to be aware of these
new types of contracts.

Decision management

Because BIM includes all original design
and management information for a
building, the manager can engage in the
decision-making process with the
construction team using BIM
applications. Each phase of the project
requires a unique decision-making
process. The manager can use BIM to
generate drawings, reports, design
analysis, cost estimates, simulation
planning, facility management, and
finally enable the team to make informed
decisions.

cobncTMUMpaHnX KOMMjyTepCKMX anara
Janeko edgukacHuje.

YnpaBrbawe GyleTom

JejaH o BaxHMX acnekata ynpas-
Jbaka TPOLWIKOBMMA je MnpoueHa Koja
yKIbydyje dopmupawe LeHe MaTe-
puvjana n Apyrux pecypca noTpebHux
Kako 6u ce obGaBune akTUBHOCTM Ha
NpojeKTy.

BVMM mopenwn ynpaBo oBe nokasyjy
CBOjy KOPWCT, jep reHepwvwy npegmep
pagoBa rgoe je moryhe ycnoctaBuTu
avpekTHy Besy bBWMM mopgena ca
cohTBEPOM 3a MNpoLeHy npegmepa.
JegHom kap ce ycnocTaBu OBa Beasa,
6uno koja npomeHa BWM mopgena
ayToMaTCKu Meha npeamep pagosa. Ha
ocHoBYy oBor, Moxe ce pehu ga BUM
eeKTUBHO noBe3yje MpojekToBawe,
BpeMe 1 TPOLLKOBE.

YnpaBrbate 3auHTepecoBaHUM
cTpaHama

ObGaBe3a MeHallepa je Ja ycrnocTasu
dopMaT 3a yroBapare npojekta u aa ce
noctapa pfa onepatuBHM W agMu-
HMCTpaTMBHU 3axTeBu u3Bohada Oyay
ykibyyenn. C ob6anmpom ga BUM paje
HOBY OMMEH3Wjy y MeTogama MCrnopyke
npojekta, MeHalep wmopa pAa 6yae
yno3HaT ca OBUM HOBWM BpcTama
yrosopa.

YnpaBrbawe oafiykama

MowTto BWM ykrbydyyje cBe W3BOpHE
nogaTke O MPOjeKTOBaky U yrnpaBrbakby
3rpage, MeHallep MoXe [a Cce YKIby4un y
npouec AoHOLWeHa oANyKe 3ajefHo ca
rpaheBuHckuM Tumom kopuctehn BAM
annukaumje. CBaka asa npojekta
3axTeBa jeAJMHCTBEH NPOLLeC JOHOLLEHA
oanyka. MeHaiep Moxe Oa KopucTu
BUM 3a reHepucame upTexa,
u3BeLlTaja, aHanu3e AusajHa, npoueHe
TPOLUKOBA, MfaHWpawe cumynauuje,
ynpaBrbakbe 06jekKTumMa ©  KOHayHo
omoryhaBa TuUMy fAa [OHOCKM WHAOP-
MUCaHe oanyke.
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Information management

Information management can be
established by introducing a
communication platform such as BIM,
since it is a database. BIM acts as a
common information backbone
throughout the project life cycle. The
BIM approach is essentialy a
conceptual way of managing information
on a project, although most construction
business processes are largely based
on traditional means of communication,
such as face-to-face meetings and the
exchange of documents in the form of
technical drawings, specifications and
instructions for site organization.

Equipment and material management

Materials and equipment have a large
share in the total cost of the project and
must therefore be kept under strict
control.4D and 5D BIM models can be
used to analyze the impact of time and
cost on selected resources. Also,
construction designers can use 4D
simulations to select the right
construction equipment for the project
and check the safety conditions for
equipment movement. Currently, BIM
models are being used to optimize site
organization, in order to improve site
logistics.

Project management

Project management covers all
operational aspects of project delivery,
including determining, formulating,

developing, installing, coordinating and
administering the required elements
from the beginning of the design to the
end of the warranty period. The use of
BIM models is increasing to reduce
potential design errors, to identify critical
space and time during construction, to
determine the most appropriate
construction methods and order, and to
monitor construction progress.

YnpaBrawe uHcpopmaumjama

YnpaBrbawe UWHpopMauujama Moxe
6uTn ycnocTtaerbeHoO yBofeweM KoMy-
HUKaumjcke nnatdopme Kao WTO je
B/M, nowTo je oH 6a3a nogataka. BUM
Ce noHawa Kao 3ajegHuyKka WHOop-
Maumjcka OKOCHMLIA TOKOM >KMBOTHOT
umknyca npojekta. BUM npuctyn je y
CYWITMHWN KOHLENTyanHu HaynH ynpas-
rpawa MWHdopMauujama Ha npojekTy,
nako je BehmHa  rpaheBUHCKMX
MOCIMOBHMX Mpoueca y Benukoj mMepu
6asupaHa Ha TpaguUMOHanNHUM cpea-
CTBMMa KOMYyHVKauuje, Kao LITO Cy
cacTaHuu nuuem y nuue u pasmeHa
[OKyMeHaTa y 0bnunKy TEXHUYKMX LpTe-
Xa, cneuudukaumja n ynytctaBa 3a
opraHusauwvjy rpagunuwTa.

YnpaBrbawe onpemMom u
maTtepujanom

MaTepujann 1 onpema wumajy Benuku
yOeo y YyKYNHUM TPOLLKOBMMA NpojeKTa 1
ctora Mopajy 6Outu nog CTporom
koHTponowm. 411 n 501 BUM mogenun mory
[a ce KopucTe 3a aHanu3y yTtuuaja
BpemMeHa Wu TpowkoBa opabpaHux
pecypca. Takohe, rpafleBMHCKM MpPOjek-
TaHTU Mory kKopuctutn 4[1 cumynauuje
3a ogabup oproBapajyhe rpaheBuHcke
onpeme 3a npojekat W MpoBepy
CUTYPHOCHUX ycrnoBa 3a KpeTawe
onpeme. TpeHyTHo ce BUM wmogenu
KOpuCTe 3a oNTMMM3auujy opraHusauuje
rpagunuwiTa, Kako 6m ce nonpasuna
rfiorucTvka rpagunuiuTa.

YnpaBrbaw€e nNpojekTom

YnpaBrearwe npojektom obyxBaTta cBe
onepaTVBHE acrnekTe UCMopyKe Npojek-
Ta, ykrbyyyjyhu oppehusare, dopmy-
nucawe, pasBoj, MHCTanvpawe, Koop-
AVHauujy 1 agMUHMCTpaumjy noTpebHmx
eneMeHata of mnoyeTka AusajHa Ao
3aBplLUeTKa rapaHTHor nepuoga. Cse je
Beha ynotpeba B M mopena kako 6u ce
CMakune noTeHuujanHe rpeLuke y
npojekToBaky KOHCTpyKuuje, Oa ce
naeHTUdUKyje KpUTUHHW NpOCTop U
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Quality management

BIM models allow the design team and
manager to virtually review
discrepancies and resolve them during
coordination meetings, and therefore
the quality of the project is greatly
improved before construction begins.

Resource management

Resource management involves selec-
ting, organizing, directing, and using all
project resources. The construction
management system places all consul-
ting, design, management, contracting
and construction services in a team
environment coordinated by the
manager. BIM technology is used for
visualization  purposes by  most
construction professionals. But this
technology is far from its original phase
of visualization. Today, we have
integration  of  building resource
management into BIM.

Risk management

A manager can use BIM to reduce
security risks and as a starting point for
security and communications planning.
Using BIM can lead to improved
occupational safety by linking safety
issues with construction planning,
providing a detailed illustration of the
layout and safety plans, managing and
visualizing site plans and information.

Security management

Traditionally, safety is achieved through
periodic meetings and training. Project
virtualization before  the actual
construction phase allows occupational
safety engineers and managers to
simulate their safety measures and
identify potential safety problems.

Schedule management

Engineers typically use Critical Path
Method (CPM) networks and bar charts

Bpeme TOKOM M3rpajtse, Aa ce ofpefne
HajnpuknagHvje MeTode W pefocnej
u3rpagke M Ja ce npatu Hanpepak y
n3rpagmmu.

YnpaBrbawe KBanuTeTom

BNM mopenu omoryhaBajy npojektaHT-
CKOM TUMY M MeHailepy Aa npakTU4HO
npevcnuTajy Henogyaapawa v peLue nx
TOKOM KOOPAMHALUMOHMX cacTaHaka u
36or Tora je KBanuTeT NpojekTta 3HaTHO
nobosrbllaH npe Hero LWTO 3anoyHe
nsrpagma.

YnpaBrbawe pecypcuma

YnpaBrbawe  pecypcuma  yKIbyudyje
opabup, opraHmMsauujy, ycmepaBakbe 1
kopuwhere CBUX pecypca MnpojekTa.
Cuctem 3a ynpasrbake U3rpagHoMm
CTaB/ba CBe Yycryre KOHCanTuHra,
Av3ajHa, ynpasrbakea, yroeapara U
nsrpagre y TUMCKOM OKpPYXeky KojeM
koopamHupa meHaiyep. BUM TexHono-
rvja ce KOpPUCTU y CBPXy Bu3yenusauuje
oO cTpaHe BelMHe rpaheBUHCKMX
npodpecmoHanaua. Anm oBa TEXHOMO-
rmja je paneko ogmakna o CBoje
opurnHanHe dase  Busyanusauuje.
[aHac nmamo nHTerpaumjy ynpasreamwa
rpafeBuHckuM pecypcuma y BUM-y.

YnpaBroawe pM3nkom

MeHauiep moxe kopuctutv BUM kako 6u
CMakno CUIypHOCHE puU3NKEe W Kao
nonasuwTe 3a nrnaHupawe CUrypHoCTH
n KoMyHukaumja. Kopuwhewe BWM-a
MOXe [0BecTu A0 noborbliaHe curyp-
HOCTU Ha pajy NoBe3VBaH-eM CUIYPHOC-
HUX NUTaka ca NinaHnpakwem n3rpagte,
npyxawem JeTarbHe wnyctpaTtpauuje
usrneaa v nrnaHoBa CUrypHOCTH, yrnpas-
fbakeM M BM3yanu3auuvjoM MraHoBa U
WHopMaLmja 0 cTaTycy nokauuje.

YnpaBrbawe curypHowhy
TpagmumnoHanHo, CUrypHoOCT Ce NOCTUXE

nepuogvyHNUM cacTaHumMma u 0oByKoM.
Buptyenusaumja npojekata npe cTBa-
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to describe the proposed project
schedule. The CPM plan does not
provide any spatial information and any
information on the complexity of the
project components. 4D models
integrate 3D geometry with time as a
fourth dimension. Each building in the
4D model contains geometric attributes
that describe its 3D shape, as a
temporal attribute that indicates the start
and end time of construction of this
element. Therefore, the 4D structure
model can be used to graphically
simulate a series of construction
operations, thus providing the operator
with a virtual, visual understanding of the
construction process.

Value management

Design value, construction value, and
contract value.
Design value (projectability) relates
value to overall project design. BIM
models allow designers to design a
building according to the required
specifications.

The value of construction (construc-
tiveness) connects value with const-
ruction materials, details, means,
methods and techniques. BIM models
allow the project team and the manager
to virtually review potential
discrepancies and resolve them during
coordination meetings. Current BIM
software applications detect
discrepancies and improve construc-
tiveness.

Contract value (contractability) refers to
contracting options, contracting tasks,
and contracting procedures. The
manager is expected to extract
maximum value for the owner in terms of
projectability,  constructiveness and
contractability.

pHe (ase wm3rpagke omoryhasa
WHXeHepyuMa 3awTute Ha pagy u
MeHallepy ga CMMynupajy cBoje curyp-
HOCHe Mepe U WAEeHTUMWKYjY NOTeHLM-
janHe curypHocHe npobneme.

YnpaBrbawe pacnopeaom

MHxewepn O0OBUYHO KOpUCTE Mpexe
3acHoBaHe Ha LIMM-y (eng. Critical path
method) n 6ap rpadwvkoHe pa 6u
onucanu npennoxeHn pacnopeg
npojekta. [MnaH UlMM-a He npyxa
HVKaKBe MpOCTOpPHE WHdOopMauuje w
ouno Kakee MHdopmaLmje o]
CINOXEHOCTN KOMMOHEHTW npojekta. 4[
mogenu uHterpuwy 3[] reomeTpujy ca
BPEMEHOM Kao YEeTBPTOM OUMEH3MjOM.
Ceaka 3rpaga y 4[1 mogeny cagpxu
reomeTpujcke aTpubyte Koju onucyjy
teroB 3 00nMK, Kao BPEMEHCKM
aTpuBYT KOjM yKa3yje Ha Bpeme noveTtka
W 3aBpLUETKa M3rpagHe OBOr efemMeHTa.
36or Tora ce 4[] Mmoaen CTpykType MoXxe
KOPUCTUTU 3a rpaduyko CUMynunpane
HM3a rpafeBnHCKMX onepauuja, Yume ce
oneparepy npyxa BupTyanHo, BU3yernHo
pasymMeBak€e npoueca usrpagme.

YnpaBrbawe BpegHoOCTMMA

BpeaHocT AnsajHa, BpeAHOCT KOHCTPYK-
umje 1 BpegHoCT yrosopa.

BpegHoct aumsajHa (nNpojekTtabunHOCT)
noeesyje BPeAHOCT Ca YKYMHUM AuX3aj-
HoM npojekta. BUM mopenn omoryha-
Bajy nMpojekTaHTUmMa [a [gusajHupajy
3rpagy Yy cCknagy ca 3axTeBaHuMm
cneumndurkaumnjama. BpeaHOCT KOHCTPYK-
umje (KOHCTPYKTMBHOCT) NoBe3yje Bpea-
HOCT ca rpafeBuMHCKMM maTtepujanuma,
fetarbMma, cpeacTtBuma, metogama u
TexHukama. BUM mopenn omoryhaBajy
MPOjeKTHOM TWUMYy W MeHayepy Jda
NpakTU4YHO npeucnuTajy moryha Heno-
Ayhapaka 1 pelle Mx TOKOM Koopau-
HauMoHux cacTtaHaka. TpeHyTHe BUM
copTBEPCKE  annukauumje  OTKpuBajy
Hernopyaapama " noborsLiasajy
KOHCTPYKTUBHOCT.

BpegHocTt yroBopa (yroBOpHOCT) OAHO-
CW ce Ha onuuje yroBapaka, yroBopHe
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3agaTke W npouedype yroBapaka.
Ouekyje ce fa Le MeHauep M3ByLM
MakcuMariHy BPedHOCT 3a BhacHuKa y
norneay npojekTabunHOCTM, KOHCTPYK-
TMBHOCTM 11 YTOBOPHOCTM!.
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Cnuka 3 — BUM yroeopu (npeyseTo n3 [4])
Figure 3 — BIM contracts (from [4])
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Figure 4 — Cost diagram by life cycle stages of a building (from [7])

The basis of today's contract models
based on the use of BIM in the
construction  industry are certainly
research conducted in practice.

A review of the CIFE publications
database reveals a long tradition with
many interesting observations and
theories related to CAD (Computer-aided
Design) / BIM (Building Information

OcHoBa paHawmwWX Mogena yroeopa
6asnpaHux Ha ynotpebu BUM-a vy
rpaheBUHCKOj WHAOYCTPUjU Cy CBakako
UCTpaxuBara CrpoBeaeHa y Npakcu.

Mpernen 6ase nopataka CIFE-a o
nybnukauvjama oTkpuea Jyry Tpaguuujy
Ca MHOTUM VHTEPECAHTHUM 3anaxaruma
n Teopujama BesaHum 3a CAD (eng.
Computer-aided Design) / BIM (eng.
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Modeling) / VDC (Virtual Design and
Construction) development, use and
adoption.

NIST (National Institute of Standardsand
Technology) published an article “Cost
analysis of inadequate interoperability in
the US capital industry”, and although it
did not specifically address BIM, it does
contain observations on the shortcomings
of traditional methods of information
sharing, management and access to
design, engineering, construction and
facility management.

Associated General Contractors "BIM
Contractor Guide" - First Edition.

AGC-BIM cited the fact that, “There is a
benefit to using BIM on all projects,
regardless of size. . . as evidenced by the
contractor today "and that these benefits
are also" higher by contractors of all sizes
". AGC-BIM touched upon a number of
critical BIM issues for contractors where it
considers:BIM  process fundamentals,
software and technology, accountability
clarification and risk management.

AIA - E203 ™ (2013) Building
Information - Modeling and Digital Data
Exhibit

Together, E203 ™ (2013), G201 ™
(2013) and G202 ™ (2013) replace and
restructure E202 ™ (2008).

AIA - G201 ™ (2013) Project Digital
Data Protocol

As the title suggests, G201 ™ (2013) is a
tactical document in which project
participants establish specificity about
digital data procedures and protocols.

AlA - G202 ™ (2013) Project Building
Information Modeling Protocol Form

The AIA G202 ™ (2013) form for the BIM
protocol is the second of the two protocols
used in conjunction with E203 ™ (2013).
The G202 ™ is already known to some
extent because the document contains a

Building Information Modeling) / VDC
(eng. Virtual Design and Construction)
pa3Boj, ynoTpeldy n ycBajame.

NIST (eng. National Institute of Standar-
dsand Technology) je o6jaBuo unaHak
“AHanun3a TpoLLukoBa HeageKBaTHE MHTe-
ponepabunHoOCT Yy aMepuykoj KHAOYC-
TpWjn kanuTana” n nako ce Huje 6aBuno
BVM-0M KOHKpeTHO, cagpXu 3anaxkasa o
HefjocTaTuMma MeToda TpaguuMoHanHe
pasMeHe WHgOpMauuvja, ynpaBibarwa Wt
NpUCTyna MpOjeKkTOBamy, UHXEHEPUHTY,
n3rpagwkn 1 onepauvjama ynpasrbaha
objekTom y ekcrnnoaTtaumju.

Associated General Contractors “BUM
BoauY 3a usBohaye papoBa“ — npsa
eanuuja.

Alrud-bMM j HaBeo Kao u4uHeHWULY [Aa
“MocToju kopuct of ynotpbe BNM-a Ha
CBUM npjektuma, 6e3 o63vpa Ha
BENUYMHY. . . LUTO ce AoKa3dyje of cTpaHe
yroBapaya pJaHac “u pga ce Te
6eHeduLmMje NCTO Tako, BULLE Of CTPaHe
n3Bohava ceux BenuumHa “. Arll-6MM ce
[oTakao HU3 KpUTUYHUX nutawa BKM-a
3a n3sohaye rge pasmarpa:

ocHoBe BWM npoueca, codptBep u
TEeXHOMNorvjy, pasjalHewe OOroBOPHO-
CTW W1 ynpaBrbarke PUNKOM.

AIA — E203™ (2013) Building Informa-
tion - Modeling and Digital Data Exhibit

3ajegHo, E203 ™ (2013), 201 ™ (2013)
n 202 ™ (2013) 3amjeryjy 1 pecTpyk-
Typupajy E202 ™ (2008).

AIA — G201™ (2013) Project Digital
Data Protocol

TakTU4YKM [OOKYMEHT Y KOjeM Y4YeCHUUM
npojekTa ycnocTtasSbajy cneumguyHocT
OKO Mpoueaypa v nNpoTokona y Besu ca
AvrnTanHuM nogaumma.

AIA — G202™ (2013) Project Building
Information Modeling Protocol Form
O6pasau 3a BUM npoTokon je gpyru og
ABa NpoTOKONa Koju ce KopucTe 3ajefHo
ca E203 ™ (2013).
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number of "well known" features of its
predecessor, ie. E202 ™ (2008), that is,
LOD definitions and a table of model
elements.

ConsensusDocs - 301 ™ Building
Information Modeling (BIM)
Addendum

ConsensusDocs ™ was the first industry
association to offer a standard BIM
contract document, issuing the 301
Building Information Modeling
Supplement (BIM) in 2008 just slightly
ahead of the AIA E202 ™ Building
Modeling Protocol (2008).
ConsensusDocs ™ maintains a five-year
audit cycle and, where necessary,
updates any document.

5. CONCLUSION

Think about how many buildings there are
in the world. Think about opportunities for
new jobs, new services, new products.
Each building will have a shared data
environment (CDE) for storing a digital
copy at any one time. Each building will
need an "Information Manager" to take
care of its digital copy. Imagine how many
people will need to be educated for this
new reality. Consider how much
technology will need to be implemented.
The future scope of BIM is huge and
exciting. Therefore, the scope of BIM's
services is equally large and exciting. This
paper presents the current and future
scope of BIM that is growing. It is only a
matter of time, as more and more people
begin to understand, that "... in our digital
future, every building will have a model of
construction information - a digital copy of
itself ..."

202 ™ je Beh no3HaTt y ogpeheHoj mepwu,
jep [OOKyMeHT cagpxu Buwe ,000po
nosHaTux“ KapakTepucTUKa NpeTxoaHuKa
OBOr OOKymeHTa, Tj. E202 ™ (2008) ,
ogHocHo J1IOO pedwmHunumnje n Tabeny
enemeHaTa mogena.

ConsensusDocs —301™
BuildingInformation Modeling (BIM)
Addendum

C

onsensusDocs ™ je ©Owuna npBea
MHAOYCTpUjCKa acoumjaumja Koja je MoHy-
avna ctaHgapgHu  BVM  yroBopHM
pokymeHT, u3gajyhm 301 [opatak o
MHOPMaLMOHOM Mogenupawy 3rpaga
(BUM) y 2008. rogvHn TeKk He3HaTHO
vcnpea AMA E202 ™ T[lpoTokona o
moaenuvpamny 3rpaga (2008).
ConsensusDocs ™ oapxaBa netoroam-
WHM UMKIYC 3a peBu3njy n, Tamo rae je
notpebHo, axxypupa 61no Koju LOKYMEHT.

5. 3AKIbYYAK

Pasmucnute konvko 3rpaga nocTtoju Ha
ceeTy. Pasmucnute o moryhHoctuma 3a
HOBa pajHa MecTa, HoBe Yycryre, HoBe
npounssofe. Ceaka he 3rpaga y jegHom
MOMEHTY MMaTK 3ajedHUYKO OKPYXKehe
nogataka (CDE) 3a noxpatuBare
aurntanHe konuje. Ceakoj 3rpagu he
6uTn nopebaH "MeHalep MHdopmaumja"
na 6u ce OGpUHYO O CBOjOj OUrUTarHoj
konuju. 3amucnute konuko he ce rbyam
61T NoTpedbHO obGpa3oBaTh 3a OBY HOBY

ctBapHocT. Pasmucnute «konumko he
TexHonornja 6utn notTpebHo nMmnnemeH-
TMpaTu.

Byaoyhn oncer BVWM-a je orpomaH un
y3byaoremB. Crtora je oncer BVM-oBux
ycnyra nogjeaHako Benvik u y3byarus.
OBVM pagom je NpeacTaBrbeH TPEHYTHU
n 6yayhu oncer BMM-a koju pacte. Camo
je nuTame BpemeHa, kako CBe BULLE U
BULLE IbyAM NoYMH-e Aa pasyme, Aa he "...
y Hawoj gurutanHoj 6yayhHocTu cBaka
3rpaga wumatu  mogen rpaheBUHCKUX
MHpopMaumja - auruTanHy konuvjy cebe
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