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ByniBenpHa MPOMHCIIOBICTh YTBOPIOE BENUKY KUIBKICTH
BIIXOJiB OYIIBHHUIITBA Ta 3HECEHHS CIOpPyA. BimmosimHo
1o iHpopmarii €BponelchbKoro eKoJOriYyHOro areHTCTBa
(EEA), motik BiaxoiB OymiBHUIITBA Ta 3HECCHHS CIIOPY
(BB3C) cranoButh 22% ycix BigxomiB. Y yMoOBax
Pecrryoniku CnoBayunnu kinbkicts BB3C nopiBHioe 25%
yCIX BIAXOMIB. 3MEHIIEHHS KiJIbKOCTI BiIXOJIB CTa€ BCE
Oimpmn 1 OUIBII BaXKJIMBMM THTaHHSIM B  YMOBax
noctiiHoro OyniBHUITBAa. MiHIMI3alis BiIXOMIB 1€
NpoLec, SKUH J03BOJSIE YHHKHYTH, BHUKIIOYUTH a00
3MEHILIUTH YTBOPEHHS BiXOJIB Y JpKepena iX YTBOPEHHSI.
Jlisl 3HWOKEHHST PiBHSL BIJXOMIB Y JUKepena iX YTBOpeHHs
IIPH 3BE/ICHHI HOBUX OYIiBENIb HEOOXITHUMHU € BiJIIOBIIHI
KOHCTPYKTOPCBKI  pIllIEHHS, a TaK0)X BHKOPHCTaHHS
MPaBUIILHOT OYIiBENFHOI TEXHOJOTIT 1 MaTepiaiiB. 30ipHe
OYyIIBHHMIITBO BBa)KA€ThCS DILICHHSM, SKE JO3BOJISE
3MEHIIUTH KUIBKICTh YTBOPEHHS OYIiBEIbHHX BiIXOIIB
TaKk caMO Ha CTajii MNpPOEKTYBaHHS, SIK 1 peami3amii
MpoekTiB [1] 1 CTAaHOBHUTH OIUH i3 CYYaCHHX METOIIB
oyniauntBa (CMB).

30ipHe  OYmIBHUIITBO  MOXKE€  BH3HAYaTHCA  SK
BUPOOHWYHH TIPOIIEC, SIKUH SK NPaBWIO BiAOYBa€ThCS Ha
cremianizopanoMy  o0'ekTi, Je  pi3HI  Marepianu
00'€qHYIOTBCS IS YTBOPEHHS  CKJIAJOBHX  YacTHH
cnopyau [2]. Y Bunaaky 30ipHOro OyAiBHHIITBA 3a3BHYAil
BHMAraeTbCs BUTOTOBIIEHHS 30ipHMX KOHCTPYKIII mO3a
00'eKTOM Oy/IiBHUIITBA, Ha BIJIMIOBiTHOMY
crielianizoBaHoMy 3aBofi. 30ipHUMH KOHCTPYKISIMU
MOXXYTh OyTH TaHenm abo momyii. JIjis iX BHUTOTOBJICHHS
BUKOPDHCTOBYETBCS DSl MaTepialliB, TOCEpen  SIKHX
HAMOUIBII TOMIMPEHUMHU € JIepeBUHA, CTalb 1 OETOH.
30ipHe OYMIBHHUIITBO TPEACTABISIE COOOI0 TOTYKHHU
3aci0 U1 3HIKEHHS  CHOXUBaHHA 1 BHUTpar
eNeKTpoeHeprii [3] 1 € BAXKJIMBUM CIOCOOOM MiHiMi3aIlii
YTBOpPEHHS BiIXomiB OymiBHUITBAa [4] Ta 3HWKEHHS
PH3HKIB y OymiBHULTBI [5].

Y  poboTi pO3IIAHYTO  pEe3yJbTaTH  aHKETHOTO
JIOCITIJDKEHHST TIPOBENEHOro YHiBepcuTeToM [ OHKOHTY
[6], y sxoMy mpencTaBieHO MPOMO3MILII0 JEBOT 1
epekTHBHOI  MiHiMizamil  BiaxomiB.  JlocmimkeHHS
30CEpeKYETHCSl Ha MUTaHHI 30ipHOTO OYyIiBHHITBA, SIKE
BUBYajocs Ha ocHOBI 30 TpOeKTiB, y SAKHX
BUKOPHCTOBYBAJIMCS TPaIUIliiHI Ta CydYacHI MeETOAu
OyniBHHIITBA (301pHI KOHCTPYKIIIT).
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In the present, the issue of sustainable construction is one
of the most important goals of consruction industry. The
waste reduction is increasingly important factor of it. This
paper approaches a prefabrication as a tool for reduding of
CDW by the foreign researches.
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[. Introduction

The construction industry produces a significant amount
of construction and demolition waste. According information
of European Environmnental Agency (EEA), the stream of
construction and demolition waste (CDW) presents 22% of
the total generated waste. In the condition of Slovak
Republic it presents 25% of the total waste. Waste reduction
is increasingly important factor of sustainable construction
and presents a process which avoids, eliminates or reduces
waste at ist source. Reduction at the source for new building
construction involves design concept and building
technology and material selection. The prefabrication has
been identified as a solution to reduce construction waste
during desing and realization pfases [1] and presents one of
the modern methods of construction (MMC).

Il. Modern prefabrication

Modern methods of construction have been shown to
achieve a dramatic reduction in the waste generated on site.
MMC is reasonably common in building construction but are
less often used in civil engineering. For civil engineering
projects, MMC can include use to pre-cast (pre-fabricated)
components or preassembled structure.

Prefabrication can be defined as a manufacturing
process, generally taking place at a specialized facility, in
which various materials are joined to form a component part
of a final installation [2].

The authors of research [4] detailed describe the various
types of modern prefabrication in their study.

Typically prefabrication involves the manufacture of
construction parts offsite in a specially designed factory. The
two main products of prefabrication are:

8 Panels — including ready-made walls, floors and roofs.
These are transported to the site and assembled quickly,
often within a day. Some panels have wiring and
plumbing already inside them, making construction
even faster.

8 Modules — ready-made rooms, which can be pieced
together to make a whole house or flat but are used most
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frequently for bathrooms or kitchens, where all the
fittings are added in the factory. Also known as ‘pods’.

Prefabrication can result in changes to on — site practice
and may require different teams of specialist contractors; for
example, compare operational needs on site to place large
precast concrete components (handling areas, cranes and
operators) with the demands of cast in — situ concrete
(erection and striking of shuttering, temperature
monitoring/control of large pours). To gain the waste
benefits of prefabrication and to facilitate the resulting
construction process, consideration at the design stage is
essential.

lll. Ways to reduce waste by prefabrication

Tam at all [6] processed a research, in order to explore
wastage reduction by adopting prefabrication, 30
construction projects adopting conventional construction and
modern construction (prefabrication) have been measured.

Although wastage levels may vary from different types
or natures of project, the wastage levels are believed to be
affected by the adoption of conventional in situ and modern
(prefabrication) construction methods. A structured survey
was conducted to measure the wastage level for the different
construction methods. The average wastage level (in per
cent) for various construction trades, namely, concreting,
rebar fixing, bricklaying, drywall, plastering, screeding and
tiling, are measured for the two groups of projects adopting
conventional in situ trades and modern method
(prefabrication) in Table 1.

Table 1
Wastage level between conventional
and modern method of construction

Average wastage level in (%) Percentage of
Conventional Modern method of waste

Trades method of constr. construction reduction
CMC MIVIC (%)
Concreting 20 2 30
Rebar 25 2 92
Bricklaying 15 MA MA
Drywall MA 5 MA
Plastering 23 0 100
Screeding 25 MA MA
Tiling 27 I 74

According to Table 1, the average wastage level of the
conventional construction method is much higher than that of
prefabrication in the trades of concreting, rebar fixing, plastering
and tiling. This result shows that the wastage levels vary with
different trades when prefabricated (modern) building components
are adopted; therefore, the standardized designs of building can
reduce the wastage levels effectively. The private housing projects
generate the highest wastage levels especially for steel
reinforcement, which may reflect from the non-standardized
building structures resulting in different sizes of formwork,
reinforcement, and brick/block work that generate higher
levels of material wastage.

Authors [7] claim, that MMC (prefabrication) has many
environmental benefits during construction as well as the life
cycle phase of buildings. Waste reduction was thought to be
one of the most significant environmental benefits when
adopting MMC (prefabrication) in many previous studies.
Most of the work is conducted at the manufacturing plant,
where tight control of quantities of constituent materials is
achieved and waste materials are more readily
reused/recycled, resulting in effective waste reduction.

The use of MMC (prefabrication) reduces waste arising
from plastering by about 100%, timber formwork 74%—87%
and concrete works 51%—60% [7]. Although the magnitude
of waste reduction depends on the level of using MMC
(prefabrication), waste levels have an average reduction of
65% and up to 70% when compared with on-site
construction method in the research of authors [7].

Conclusion

This paper has to promote the prefabrication to reduce
on-site waste generation. Our Institute monitors the
conditions of waste management in Slovakia and selected
countries and in the future will submit a methodology for
ways analysis of reducing waste considering the specifics
of construction in Slovakia.

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 , kills development for virtual design and
management of construction based 5D technol ogies®
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