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[Torouni Oy/iBeNbHI TEHACHINT I MIBUIKICTh 3BEICHHS

CIOpYAd TPUMYIIYIOTh IMIAPSIHUKA MPAIOBATH Y
eKCTpeMaJIbHUX  pobounmx  ymoBax. Came  TOMYy
HEOOXITHMM €  BIOIOBIJHE  Y3FO/DKCHHS  CHUCTEMU

YIIPaBJIiHHA OE3MEKO0 3 IIMMHU TCHICHITIIMU.

VY craTTi OmMcaHo YacoBO-TIPOCTOPOBI OCOOJIMBOCTI
3arpo3 Oe3reku y OymiBHUITBI. BOHU NPOSBISAIOTECS HA
OCHOBI 4aCOBO-TIPOCTOPOBOI 3aJIEKHOCTI, sIKa BKa3ye, 110
B JIESIKMH MOMEHT 4acy CTYIiHb BHCTAaBIICHHS CHOPYAU
Ha HeOe3IMeKy MOXKE 3HAYHO 3MIHIOBATHCS 3aJICXKHO Bij
MICIIfL, JIe TIPOBOANTHCS TPOLIEC OI[IHKH.

[lix vac xoopamHamii OyHiBEeNbHHX MPOLECIB, SKi
MIPOBOISITHCS MTAPANIENFHO, 3aIUIAHOBAHO 200 BHITA/IKOBO,
OymiBEJIBHUN MPOCTIP € JHKEPEIOM YacOBO-IPOCTOPOBHX
KoHQUIIKTIB 1 3arpo3 Oesmeku. [Ipore, ineHTU]iKamis
cnerupivyHUX 3arpo3 Oe3MeKH, AKi BUHUKAIOTh BHACIIIOK
MIPOCTOPOBO-YACOBUX KOH(MIIKTIB HE € TaK OJHO3HAYHOIO.
BaxnuBe 3HaueHHs Mae poOoumii  mpocTip, dYac
OyniBHMLTBA i OyniBenbHa MisJIBHICTB, SKi € B3aEMHO
MOB'SI3aHMMU B 4aci Ta mpocropi. IneHtudikamis nux
PHU3HKIB TIOBMHHA chupatucs Ha Tpadik Oy/IiBHUITBa
CTOCOBHO p0o0040i 001acTi.

Crartss  omucye  TOTEHLIaJl  YOTHPHUBHMIiPHHUX
inpopManiiiHux Mogenei OyamiBens (4D-BIM) sk
IHCTpYMEHTY s ifeHTH(iKamil MPOCTOPOBO-4ACOBHX
PU3HMKIB 1 KOHQUIKTIB TPOTATOM 3BEJCHHS abo
IUTAHYBaHHSA 1 YIpaBIiHHA O€3MEKOI0 B OYIIBHUIITBI.
[Ilopa3 wdacTimmMM € BHKOPUCTaHHS MPOTrPaMHOTO
3a0e3medeHHs A miaTpumku 4D-BIM monenioBaHHS B
OymiBeIbHIM MPOMMCIOBOCTI — BOHO CTa€ MOTY)KHUM
IHCTPYMEHTOM JJIsl TPOEKTYBaHHsA. MOXJIHMBOCTI HoOro
3aCTOCYBaHHS € AyXe MUpoKuM. [lmanyBaHHs Oe3reK Ha
cTajii  MArOTOBUYMX  pOOIT  J03BONSE  YHUKHYTH
Oe3rocepenHbOI HEOE3MeKH Nepes] 3BEACHHSIM CIOpYIH i
3MEHILUTH 11 CHJIY IPOTSIrOM peaizallii IpOeKTy, aie s
LILOT'O CJIiJ] CIOYATKY BiJIIOBITHO 3MipSATH PiBeHb O€3MEKH
1 KOHTPOJIOBATH HOTO MPOTATOM BUKOHAHHS MPOEKTY.

4D Mmonmens — Iie TPUBUMIpHAa CTPYKTypHa MOJIENb
OyaiBii 3 YETBEPTUM BUMIPOM — YAaCOBUM I1apaMeTPOM
(rpadix  OynmiBmuuTBa). i BHKOpHCTaHHA [03BONSAE
JIOCITIJPKYBATH 00’ €KT B PI3HUX YMOBaX.

Y crarti Takox onucaHo iHmi nepeBarm 4D
MOJICTTIOBaHHs 1 Bi3yasizalii B Ipoleci IUTaHyBaHHS 1
yIIpaBJIiHHS OyIiBHUIITBOM.
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This article describes the time-space specific of safety risks
in congruction and highlights the potential of 4D modelling as
a tool for identifying space-time risks and conflicts during
congruction. 4D Model is three-dimensional structural model
of the building associated with the 4th dimension, which
represents the time parameter. This article also describes other
benefits of 4D modelling and visualizations in the process of
planning and construction management.
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[. Introduction

Construction safety planning is one of the tasks in the
phase of construction. Using software support 4D
modeling and BIM software in construction is growing
and becoming an important tool for designing. Use of
their potential, however, goes much further than
necessary for the design of construction plans. Through
model 4D space-time is possible to identify risks and
conflicts before construction starts. At present, most
safety management during the construction performed by
experienced foremen and safety coordinator to work
intuitively on years of experience. Identifying safety risks
before starting construction contributes significantly to
improvements in safety management during construction,
saving time, costs and human health.

Il. Safety risks of Construction

A specific safety risks is that they are time-space
dependence which implies that at some point in time of
construction, the degree of risk exposure can vary
substantially depending on the area in which an
assessment process carried out[2].

Time and space play in risk analysis, a very important
role, because the construction process can be
characterized as a set of activities to each other follow,
running on a continuous place and continuous time.
Therefore, the risk analysis process of construction space
and time are continuous variables interacting. Therefore
4D model can be regarded as an important tool for
identifying conflicts of space-time construction.

lll. 4D Model

4D modeling is the integration of a 3D (or BIM) model
with a construction schedule in order to visualize the
sequence of construction (Fig. 1). 4D models can be
created to various levels of detail, from high-level zone
analysis during the design phase, to detailed sub-

78 “GEODESY, ARCHITECTURE & CONSTRUCTION 2011” (GAC-2011), 24-26 NOVEMBER 2011, LVIV, UKRAINE



contractor coordination during construction. The same
model can be updated and maintained throughout the
project based on the updated schedule and 3D model [1].

Fig.1 The principle of theintroduction of 4D model

Connection between 4D model and safety management
of the production process allows to create safety plans,
monitored and updated their. Using the 4D model allows
the space to examine the site at different points in time
depending on the time and situation that can be simulated
[3]. After the scheduled tasks and their connection to the
relevant parts of the model visualization and creation of
appropriate rules, you can view project status at any
chosen moment of time and preview (Fig. 2).

Fig.2 Visualization of sitein 4D mode

Identification of safety risks in the preparatory stages
provides a significant opportunity to remove the imminent
danger before it arises on the site or eliminate its intensity
during the project, thus it may be safety in the project
properly measured and controlled .

IV. Benefits of visualization of safety
through 4D

Based on the firs experiences concerning modelling and
visualization construction site through graphic software, it
seems to be this technique an appropriate tool for
identification of risk factors, safety planning and
visualization of safety risks.

Construction site modelling and visualization creation
opens a file other benefits, such as [1]:

- improve cooperation in the field of risk assessment and
safety planning,

- the possibility of better anticipation of risk factors,

- creation of alternatives and examination of individual
proposals,

- improve the coordination and synchronization of work
during construction,

- detection of collision and space-time conflicts at
construction site resulting from building processes,

- flexible creation of project changes,

- use the model as an instructional or educational
material in training,

- use the model for virtual tour of the site,

- research the site in different time moments or phases of
construction,

- solution details of the project and automate the
calculation of volumes from the model,

- modelling assistance, or temporary protection constructions,

- improving communication between partners of
construction,

- creation of a time schedule for safety and others.

Conclusion

Identified safety risks can then be quantified and set
design measures to reduce them. Establishing measures
can be understood not merely awareness of particular
risks, but also actually allocating the necessary resources
to safety measures and it is also possible to make the
inclusion of safety risks in the construction schedule.

This is article presents a partial result of projects
VEGA No0.1/0840/11 “Multi—dimensional approaches
supporting integrated design and management of
congtruction projects’ and KEGA No. 124-038TUKE-
4/2010 , ills development for virtual design and
management of construction based 5D technol ogies®
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