AHanusa rpaheBrHCcKor GoHAa Hyje NPOCTa CTaTUCTWKA, OHa NofpasymeBa Gopmupate oaroapajyhe
TUNOJOrMje 3rpasa, FMXOoBY KnacudukaLmjy ca AeTarbHO aHanM3MPaHMM KapakTepucTMKama 1
nepdopmaHcama. Dopmmnparse HaUMOHaNHe TMMonorvje CTaMbeHMxX 3rpada je HeonxoAHo fa ou ce
dopMynmcano BarbaHo NonasuiiTe 3a gedrHrcarbe oaroBapajyhe cTpatervje ynpasibatba
rpaheBMHCKVM GOHAOM Y CBVIM CBOjVM aCMeKTVIMA - MOYEBLLN Of TEXHWUYKO-TEXHOMOLLKIX peLlerba
CaHauuje, NpeKo pPa3Boja afeKkBaTHUX Modena GUHaHCUparba, A0 MPOLEHe NoTeHLMjana TpXKMLWITa 1
COLMOMOWKMX UMMAMKaLMja Ha CTaHAapA APYLITBA, MpYMeHa A0bUjeHnX pesynTaTta je FroToBO
HeorpaHuueHa. OBa MoHorpadwja — Amaac suwenopoduyHux 3epada Cpbuje, Kao HaCTaBak MPETXOAHE
MoHorpaduje: Amnac nopoduyHux kyha Cpbuje, ynpaso je nocseheHa dopmuparby Takee TMnonoruje.

More than simple statistics, the analysis of the building stock assumes the formation of an appropriate

typology of buildings, their classification and detailed analysis of their characteristics and performance.

Forming a national typology of residential buildings is necessary for the formulation of the starting
point for the definition of the appropriate strategy for managing the building stock in all its aspects,
from technical and technological solutions for rehabilitation to developing adequate financing
models to evaluating the market potential and sociological implications for the standard of living; the
application potential of the obtained data is almost limitless. This monograph, Atlas of Multifamily
Housing in Serbia, as follow-up of the previous Atlas of Family housing in Serbia, is dedicated to forming
this typology.

13naBay: ApXUTEKTOHCKM dakynTeT YHnBep3wTeTa y beorpaay
beorpap, 2013.

Publisher: Faculty of Architecture University of Belgrade
Belgrade, 2013.
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M3Bop u3 peueHsuja

AKO CMO Mocfie yuTarba Amsaca nopoduyHux Kyha
Cpbuje (objaroeHor 2012) KOHCTaToBanu fa je TO
CaMOMPEropHO, MMUOHMPCKO M HafjacBe MNOXPTBOBAHO
npeaysehe rpyne ncTpaxmeaya, OHAa Amsiac suwenopo-
ouyHux 32pada Cpbuje MOPaMO BUAETM Kao MPBUM Haro-
BewTaj byherba OKpyKerba Koje MoCTaje CBECHO 3Hauaja
oBakBMx cTyanja. Cegam neprofa Koju MOKPMBajy KOH-
LenTyanHu, QyHKUMOHANHM 1 TEXHONOWKM Pa3Boj BULLE-
NOPOANYHOT UV T3B. KOJIEKMUBHOZ2 CTaHOBakba (CypoBo)
NPeumnsHo MoKasyjy yTiuaj CoumjanHmx U noUTUYKIX
rvbatba Ha PasBoj MKW Mak AeKadeHUMjy Y MPOMULLITbakby
1 pellaBakby CTaHa Kao HajersucteHuujanHuje notpebe
2padckoe YoBeka. Kapa ce, Kao y OBOM MPOjeKTY, MOMeHy-
TM NpOLecH M HUXOB YTWLA] NOBEXY Ca aHalM30M
ypbaHe ¢u3MuUKe CTPYKType, NOCMaTpaHOM 13 BPNO
CaBpEeMEHOT 1 aKTyeHOr yrna kopulwherba eHepreTcKimx
pecypca y peaiHom BpemeHy Koje ce nogyfapa ca pas-
BOjeM vfeje CTaHOBarba y rpagy y OBAaLUHMM MPOCTOP-
BPEMEHCKMM OKOMHOCTMMA — OHfa ce aobuja pesyntat
KOjv Haamnasu CONCTBeHe MHMUMjanHe numnynce!

Mpod. NparaH MKreroBKh, apxuntekTa

Kao 1y NpeTxofHOM UCTPaKKMBakby, OCHOBHW LWL 1
OBOT pafia, 6uno je ytBphrBarbe 1 OLeHa eHepreTCKUX
nepdopmaHcy noctojeher rpaheBrHckor doHaa. Y3opak
Ofl BULLE Off IECET XWIbaAa NMOMMCaHVX 3rpaaa, CUrypHo
je BMlle Hero penpeseHTaTVBaH 3a AOHOLIeHEe pene-
BaHTHMX 3aK/byyaka WTO OBO UCTPaXKMBaHE Y CTPYUHOM
Y Hay4YHOM CMUCIY UMHW jearHCTBeHUM Yy Cpbujn. Kpo3
CTBaparbe TUnonoruje kyha, carnefaHe cy 3HadajHe pas-
NIVIKe y KBaNWTETY 3rapaja Mo HUXOBOj EHepPreTckoj edu-
KaCHOCTU KOja 3aBWCM Kako Off mepuofa W3rparbe U
NOCTOjatba PENeBaHTHe perynaTnee Tako v Off TEXHOMO-
rvje rpadke 1 npumMerbeHnx Matepujana. CepcraBarbem
y ceflaMm XpOHOMOWKM nopehaHyx neproaa, Koju nvajy
onpeheHe 3ajeaHNYKe KapakTepucTrKe, AobujeHa je Tw-
nosoruja koja omoryhaea pasnmunTa BpeHOBakba 1 no-
peherba 1 KBaHTUOWKaLVje WTo oMoryhaBa Aa Apkasa,
VHBECTUTOPW, MPOJEKTAHTN CBUX CTPYKa 1 rpaheBnHCKa
MHOyCTpWja Mory fAa Hahy npaBospemMeHo pAobpa
pellerba 1 ypane [yropoyHe mnnaHose 3a 0bHaB/barbe
Kako rpaheBMHCKOr GoHMa Tako 1 3a byayhy narpagrby.

ap rop Mapuh, annan. Hx. apx.

Excerpt from Reviews

If we recognized the Atlas of Family Housing in Serbia
(published 2012) as a pioneering, persevering, and above
all zealous enterprise of a group of researchers then the
Atlas of Multifamily Housing in Serbia must be viewed as
the first indication that the awareness of the importance
of such studies is rising. The seven periods covering the
conceptual, functional, and technological development
of multi-family housing offer a mercilessly accurate
insight into the impact of social and political undulations
on both the pro and retrogression in considerations and
solutions related to housing as the existential need of the
urban being. When these processes and their influences
are, as in this project, referred to the analysis of physical
urban structure observed from an innovative and up-to-
date perspective in the use of energy resources, all in real
time, which coincides with the development of the idea
of urban housing in local space-time relations — the result
surpasses its own initial impulses.

Prof. Dragan Zivkovi¢, Architect

Similarly to previous research, the present study
aimed to determine energy performances of the existing
building stock. In professional and scientific terms, a
sample of more than ten thousand listed buildings can
certainly be representative enough to make relevant
conclusions, making this research unique in Serbia. In
the process of creating the house typology, significant
differences were observed in the quality of buildings
regarding their energy efficiency, which depended on
the period of construction, relevant legislation, building
technologies and materials applied. Classification into
seven chronological periods with certain common
characteristics enabled the formation of the typology
that allowed for various evaluations, comparisons and
quantification, enabling state agencies, developers,
designers, and the construction industry to find high-
quality solutions and develop long-term plans for the
rehabilitation of the building stock as well as for future
construction.

Arch. Igor Mari¢, PhD



ATnac BuwenopoanyHmnx
3rpaga Cpbuje

Atlas of Multifamily
Housing in Serbia

Mwunuvua JoaHoswh Monoswh, lywan rrsatoBuh
AHa Pagnsojesinh, AnekcaHaap Pajuvh, JbumbaHa hykaHoswh,
Hatawa hykosuh Vrisatosuh, Munow Heguh

Milica Jovanovi¢ Popovi¢, Dusan Ignjatovic¢
Ana Radivojevi¢, Aleksandar Rajci¢, Ljiljiana Bukanovic
Natasa Cukovic¢ Ignjatovi¢, Milos Nedi¢



ATtnac BuwwenopoanyHmx
3rpaga Cpbuje

3paBau

ApPXUTEKTOHCKM dakynTeT YHuBep3uTeTa y beorpaay
GIZ - Deutsche Gesellschaft

fUr Internationale Zusammenarbeit

3a APXWUTEKTOHCKM daKynTeT
Mpod. op BnapaH Hokuh

YpegHuuym
Mpod. op Munnua JosaHoswh Monosuh
[ou. AywaH Nrrsatosumh

PeLeH3eHTN
Mpod. NparaH MKrnekosuh
ap Mrop Mapuh

MpeBopg Ha eHrneckn
Tamapa Hukonuh

JlekTop
ap Muopgpar Urrsatosuh

TexHuuKa npunpema
Anekca bujenosuh, Munuua Makcrmosuh

Tupax
1 000 npumMepaka

Lramna
My6nnkym, beorpag

Atlas of Multifamily
Housing in Serbia

Publisher

Faculty of Architecture, University of Belgrade
GlIZ - Deutsche Gesellschaft

fUr Internationale Zusammenarbeit

Acting on behalf of the Faculty of Architecture
Professor Vladan Boki¢, PhD

Editors
Professor Milica Jovanovi¢ Popovi¢, PhD
Associate Professor Dusan Ignjatovic¢

Reviewers
Professor Dragan Zivkovic¢
Igor Mari¢, PhD

Translation into English
Tamara Nikoli¢

Copy Editing
Miodrag Ignjatovi¢, PhD

Technical Design
Aleksa Bijelovi¢, Milica Maksimovi¢

Circulation
1 000 copies

Printed by
Publikum, Beograd



Mpunpema MoHorpaduje je NpeacTas/bana BuLIero-
UK paf Koju 61 61no Hemoryhe ocTBapwTK 6e3 cee-
CpAHe nomohw BenviKor 6poja MHCTUTYUWja U NojeArHa-
ta. OBOM NPWANKOM MOCEOHO XeNMMOo Aa ce 3aXBannmo:

VcTopnjckom apxmey beorpaga,

3aBoAy 3a 3aWTUTy CNOMeHVKa KynType rpafia beorpaga,
VcTopnjckom apxmsy Huwwa,

OnwTtnHckom apxmy Hosor Caaa,

OnwTtnHCcKoMm apxmBy Kparyjesua,

OnwTtnHcKom apxusy lNoxapesua,

McTopujckom apxmsy Combopa,

VcTopnjckom apxmBy KpyluesLa, Oferberby y TpCTeHNKY,
ApxuBy onwTuHe [Manunyna,

ApxuBy onwtnHe MnageHosal,

ApxuBy OnLITHHe Bpayap,

lpaheswnHckoj avpekumjn Cpbuje,

MpojekTHOM Brpoy JleHaapx

Preparation of this monograph represents work
which could nave not been executed without unre-
served support from large number of institutions and
individuals. Among them we would like to express our
gratitude especially to:

Historical archives of Belgrade,

Cultural Heritage Preservation Institute of Belgrade,
Historical archives of Nis,

Municipal archives of Novi Sad,

Municipal archives of Kragujevac,

Municipal archives of PoZarevac,

Historical archives of Sombor,

Historical archives of Kruevac, department in Trstenik,
Archives of municipality of Palilula,

Archives of municipality of Mladenovac,
Archives of municipality of Vracar,

Building directorate of Serbia,

Design office Landarh
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YBoa

OBa MoHorpaduja npeacTasba pesynTate UCTPaXKi-
Barba CnposefeHor Tokom 2012, roguHe Yy OKBMPY LUn-
per Hay4YHO MCTPaxMBauKor NpojekTa nocseheHor pop-
MUpatby HalLMoHanHe MeTofonorumje 1, Ha Hoj 6asmpane,
Tvnonoruje ctambeHux 3rpaga Cpbuje. Paa je 3acHoBaH
Ha paHWjUM HayYHOUCTpaXkMBauKMM NpojekTma pahe-
HUM Ha APXUTEKTOHCKOM dakynTeTy', Kao 1 Ha MeTOAo-
NOTMj Pa3BMjEHO] Yy OKBMPY EBPOMCKOr MpojeKTa Ta-
6yna’. VicTpaxuBatrbe je cnpoBena rpyna HacTaBHVKa 1
capajiHviKa ca ApXMTEKTOHCKOT GakynTeTa YHVBep3uTeTa

! JosaHoswh Monosuh M. (yp.), EHepreTcka onTtumm3saumja 3a-
rpafia y KOHTEKCTY OApKMBe apxuTekType — fieo 1, beorpag;: Ap-
XUTEKTOHCKN dakynTeT YHnBepauTeta y beorpagy, 2003.

2 |EE project: TABULA - Typology Approach for Building Stock
Energy Assessment, www.building-typology.eu

Introduction

This monograph presents the results of a study con-
ducted in 2012 within a more comprehensive research
project aimed at forming the national methodology and
respective typology of residential buildings in Serbia.
The work was based on previous research projects car-
ried out at Faculty of Architecture', and the methodolo-
gy developed within the European Project TABULAZ This
study, conducted by a group of professors and associates
of Faculty of Architecture, University of Belgrade, with the
support of GIZ (Deutsche Gesellschaft fir Internationale

' Jovanovi¢ Popovi¢ M. (ed.), Energy optimization of buildings in
context of sustainable architecture — Part | (in Serbian), Belgrade:
Faculty of Architecture University of Belgrade, 2003

2 |EE project: TABULA -Typology Approach for Building Stock
Energy Assessment, www.building-typology.eu



y beorpagy y3 noapuiky [V3-a (Deutsche Gezellschaft fir
internationale zusammenarbeit), u OHO ce Moxe cmaTpa-
TV Apyrom $a3om UCTPaxMBauKkor npojekTa Crnposefe-
Hor Tokom 2011, roAnHe a unju cy pe3yntatin objassbeHu
y MoHorpaduju Amsac nopoouyHux kyha Cpbuje’.

Tokom pafia Ha dopmmparsy TMNonorvje ctambeHux
3rpaga Cpbuje 201 1. roavHe 13BpLLEH je nonnc oko 6500
3rpaja y unwmwy Aobujarba penesaHTeHe Hase nofataka
HEOMXofHe 3a Aarbe WUCTpaxuBarbe. YOP30 Mo 3aksby-
yetby OBOT MOMWCA, Ja/bOM aHaM30M NojaTtaka AoWo
Ce [0 3aK/byuka [a, C 063VPOM Ha NpUMeHbeHY METOAO-
norvjy, AedrHMcaHm y3opak Huje obyxsaTvo [OBOSbaH
6poj 3rpaja BULWENOPOANYHOr CTaHOBaHsa. CTora je,y Tom
uacy, oKyC ycMepeH Ha MOPOAMYHO CTaHOBarbe, KOje je
YMHNIO roToBO 90% y30pKa M 3a KOje Cy MPUKYT/beHN
nofaun npy»kanu afekBaTHy CIMKy CTarba, a [obujeHu
pe3ynTaTy NybimMKoBaHM y MoMeHyToj MOHOrpaduju.

Kako nopaum penoBHOr MOMMca CTaHOBHMLITBA,
Koju je cnposefieH 2011. roanHe, jow HUCY ObjaBrbeHw,
Ha FbMX Ce HMje MOMIO payyHaTV y npoLecy Aasber nc-
TpaxuBarba. LUTaBumwe, nonwmc je cnposefeH No yCTasbe-
HOj MeTofjoMorMjK, Te NTakba nocseheHa nNpobnemrma
3rpaja ca acrekTa hWxoBe eHepreTcke ePUKacHOCTM
HUCY HK1 obyxBaheHa y apekBaTHoj Mepw?. CTora je To-
Kom 2012. Ha TepeHy CnpoBeAeHO HE3aBMCHO NCTPaXN-
Bakbe 3rpafja KONeKTVBHOT CTaHOBatba. 3a noTpebe oBor
,OFPaHNYEHOr MOMMUCa” aHraxoBaHa je, Kao 1 y NpBsoj
dasn, He3aBMCHaA YCTaHOBa Koja ce 6aBM CTAaTUCTUYKMM
NcTpaxkmBarsmma®. OBUM UCTPaxnBakem je obyxeaheHo
Bule of 10500 3rpafa - Nnpema yHanpen feduHMCaHO]
METOMIOTNjU.

Crare y Cpbujn

3rpa)1e HamerbeHe BULWENOopOoANYHOM CTaHOBakby
M3rpabeHe CY Y HEKOJIMKO KapPaKTePUCTUUYHUX neprnoda
YCNOB/bEHWX, HAaPaBHO, MPBEHCTBEHO APYLITBEHO MON-
TUYKUM OJHOCUMa Y 3eMJbU.

* Jovanovi¢ Popovi¢ M. et al,, Atlas porodi¢nih kuca Srbije / At-
las of Family housing in Serbia, Belgrade: Faculty of Architecture
University of Belgrade and GIZ GmbH, 2012

4 Buwe o nuTarbMma MNonunca CTaHOBHULLITBA Y MOHOTpadujy
ATnac nopoavuHnx kyha Cpbuje

> |IPSOS Strategic marketing jeaHraKoBaH Kao KOHCyNTaHTCKa
Kyha 3a OBy aKTMBHOCT

YBog Introduction

Zusammenarbeit), can be regarded as the second phase
of the 2011 research project, the results of which were
published in the monograph Atlas of Family Housing in
Serbia®.

In 2011, the work on forming the typology of resi-
dential buildings in Serbia included a survey of approx-
imately 6,500 houses so as to provide a relevant data
base required for further research. Upon the completion
of the census, subsequent data analysis suggested that,
with respect to the methodology applied, the defined
sample did not include an appropriate number of multi-
family residential buildings. Thus the focus has shifted
to family housing, which comprised almost 90% of the
sample and which could be adequately defined upon
the collected data; in effect, the obtained results were
published in the relevant monograph.

Further research could not rely on the data from
the 2011 National Census as these had not yet been re-
leased. Moreover, the Census was conducted following
the traditional methodology which did not provide ad-
equate treatment of issues concerning energy efficiency
of buildings*. As a result, an independent field survey of
multifamily housing was carried out in 2012. Similarly to
the first phase of the project, an independent consultan-
cy specializing in statistical research was commissioned
to carry out the “limited census™. Previously defined
methodology was used to include more than 10,500
houses in this survey.

Circumstances in Serbia

Buildings intended for multi-family dwelling can be
observed with respect to several characteristic periods
which, above all, reflect the socio-political circumstances
in the country.

* Jovanovi¢ Popovi¢ M. et al,, Atlas porodicnih kuca Srbije / At-
las of Family Housing in Serbia, Belgrade: Faculty of Architecture
University of Belgrade and GIZ GmbH, 2012
4 More on issues related to the National Census in the mono-
graph Atlas of Family Housing in Serbia
*|PSOS Strategic marketing consultancy was commissioned for
this purpose.
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lNepvon npe [lpyror cBeTCKor paTa KapakTepuile Tp-
KULWHA NpVBPEeAa 1 M3rpafrba Koja nonasn m3 rpackmnx
jesrapa, y3 mocTeneHo LiMpere npema nepudepuja-
Ma rpafloBa M Ca W3rpaaroM objekaTta KOHLMMUPaHKIX
y NPeno3HaT/bUBOM CTUICKOM apXMTEKTOHCKOM 13pasy,
bopMMPaHOM Y CKNaly Ca yCTarbeHVM MaTepujanHum n
OOMMKOBHMM 3aKOHUTOCTMMA Tor foba. CTUNCKK, apxu-
TeKTypa ce Monako TpaHchopmuLLE Yy MOAEPHUCTUUKY,
anwv cy, TeXHONorMja rpafibe Kao v MatepujaiiHe Kapak-
TEPUCTVIKE, jeINHCTBEHE.

[Nepnon nocne [pyror CBeTCKOr paTa, MO3HaTWju
Kao ,Nepwvof 0bHOBe", HacNarba Ce Ha MPETXOAHW, KaKo
no TUMy, Tako ¥ No 0BUMYy 1 Y3 farby cumnandukaumjy
APXUTEKTOHCKOT M3pa3a. YOp30 Aonasu 10 3HauajHujuX
npoMeHa MPUCTYMa, a 1 BeoMa MHTEH3WBHe CTambeHe
u3rpagre, npaheHe TeXHOMOWKMM ,OyMOM’, pa3Bojem
cnctema npedabprikauvja WTo  AeduHWe MOTMNYHO
HOBW apXMTEKTOHCKOW 13pa3. OBaj Nepmnoj ce KapakTe-
pville AVHaMWYHKM PacTOM rpafoBa v npouecom 6no-
KOBCKe M3rpafhe, pa3Bojem HOBMX KBAapPTOBa, CaTennT-
CKMX Hacesba, a PefaTMBHO Manvm WHTepBeHUMjama Y
LieHTpanHUM 30Hama rpagosa. [prmeTaH je gasmbu pasgoj
TEXHOMOrMja MaTepujanm3aumje 3rpasa, y3 3HadajaH yaeo
MHOBaLMja 1 ekcrnepumeHTa y dopmmrparsy GUHANHOT 13-
pasa, TO pe3ynT1pa 3HadajHy OONNKOBHY 1 MaTepujanHy
Pa3HOBPCHOCT.

[o pacnagy 3ajefHuYKe 3emsibe, OBaj BUA V3rpajrbe
npecTaje; He NOCToje BEeNVKM NPOJeKTN U aKTUBHOCT ce
CBOAM YrNaBHOM Ha MnojeanHauHe objekTe. TexHonornja
rpadre ce nojefHOCTaBsbYje, a Npedabpukaumja roToBo
NOTNYHO HanywTa. V3rpagrba ce UCTUM TeMNoM OABWja
Kako Ha nepudepujy Tako W y UEHTPaNHUM 30HaMa
rpagosa.

OCHOBHa KapakTepuCT1Ka 3rpafia HamereHNX BuLe-
MOPOAVNYHOM CTaHOBakbY, Ca acrneKkTa eHepreTcKux nep-
bopmaHcK, je: AMpeKTHa ycarnaweHocT ca HOPMaTuB-
HUM aKTVMa 13 06nacTu rpaheBrHCke GU3NKe, OAHOCHO
NOWTOBaHE PeneBaHTHMX 3aKOHCKMX akaTa M3 0bnacTu
rpahesuHapctea. OBO 3a nocneguuy MMa MNPUMETHO
6orbe nepdopmaHce y nopehersy ca 06jeKTMa Hamerse-
HVM NOPOAMYHOM CTaHOBAMY, Kao M MOrYRHOCT pasBoja
YHUOMLMPaAHVX MeTofla CaHalwje 1 nobosbliarba eHep-
reTcKux nepdopmaHcul.

The period before World War Il was characterized
by market economy and property development which
started from the city core and spread gradually towards
the outskirts. Houses were designed and built in a rec-
ognizable architectural style created in accordance with
the established rules of the time concerning material
and form. Stylistically, architecture slowly transformed
towards modernist expression but there was no change
in building technology and material characteristics.

The period that followed World War Il, known as the
"period of renewal’, was a continuation of its predecessor
both in type and volume of construction process, with
further simplification of architectural expression. Howev-
er, a substantial change of the approach ensued, leading
to highly intensive housing construction accompanied
by a boom in building technology of prefabricated con-
struction systems, thus defining an entirely novel archi-
tectural expression. This period was characterized by a
dynamic urban growth, huge housing project develop-
ments, and creation of new neighborhoods and satellite
communities; at the same time, central city zones under-
went interventions of a relatively small scope. There were
constant advances in construction technologies with
significant innovations and experimentation in creating
the final expression resulting in great diversity of materi-
als and forms.

On disintegration of the former state, this type of
construction ceased; there have been no major projects
and activities have generally been reduced to building
individual structures. Building technology has been sim-
plified and prefabrication has been almost completely
abandoned. The same construction pace is observed on
the outskirts and in central city zones.

Considering energy performance of multi-family res-
idential buildings, the main characteristic is the direct
correlation with the regulations concerned with building
physics, i.e. compliance with the relevant legislation reg-
ulating construction industry. As the result, multi-fami-
ly units perform better than their single-family counter-
parts; besides, it is possible to develop uniform methods
for energy rehabilitation and enhancement.



icToBpemeHo, Ca acnekTa apXWUTEKTOHCKOT 13pa3a
W PEervoHanHux KapakTepucTunKka, roToBo Aa He nocToje
HeKaKBe NIoKanHe 0CObeHOCTY OCM Bnaror BpemeHCKor
KallrbeHba ,HOBYX" MOjaBHMX 00AVKa Y MarbVM rpafoBu-
Ma ¥ CpearHama.

AHanusa un NPUKyn/bakbe€ NOAaTaKka

Boaehu padyHa 0 TMNOMOLWKO] Pa3HOBPCHOCTY CTam-
6eHVX 3rpafla BULLEMOPOAMYHOT CTaHoBaka y Cpbujn,
3aApKaHe Cy OCHOBHe KnacuduKaumje kopuiheHe y
NPETXOAHOM UCTPaXkMBakby a Koje Cy b6as3vipaHe Ha Tpu
OCHOBHa MOMa3ulTa: APXUTEKTOHCKO-YPOAHUCTUYKIM
napameTpunma, KapakTeprucTnkama 3rpage Koje yTudy Ha
FbeHe TepMUYUKe NepdopMaHce 1 Nepuop rpaabe.

APXUTEKTOHCKO-YPOAHUCTUUKIM NapameTpu Cy:
KapaKTepUCTMKE BE3aHE 3a OfIHOC 3rPaje vi napLene;
OfIHOC NMpemMa CyCEAHNM 3rpafiama;

BeNMUMHa 3rpafe npema bpojy eTaxa (CTaHoBa).

o

[leTarbHuje objallirberbe OBOT acrnekTa aato je 'y Tabenu 1.

Tabena 1. — KnacudurkaumoHa wema 3a 3rpaae BULLENopOanY-
HOI CTaHOBaHbA

YBog Introduction

On the other hand, almost all local features in the ar-
chitectural expression have been lost, with the exception
of a slight delay in adopting the "new” concepts in small-
er urban communities.

Data collection and analysis

With respect to typological diversity of multi-family
housing in Serbia, the main classification is consistent
with the previous research, based on three key sets of pa-
rameters relative to architectural and urban characteris-
tics, building elements influencing thermal performance
and age class.

1. Architecturaland urban planning parameters take into
account the following characteristics of the building:

A. Relationship with the lot;

B. Relationship with the adjacent structures;

C. Size relative to number of floors (apartments).

A more detailed description of this aspect is given in Table1.

Table 1. - Classification scheme for multi-family residential
buildings

00jeKT1Ma H1 Ca jeaHe CTpaHe)
Free-standing (on a separate lot, fully detached)

CnobopHo cTojehn objekaT (Ha 3acebHoOj NapUeny, He rpaHNuK Ce Ca CyCeaHVM

CnobopaHo ctojehn objekat Benvke cnpatHoCTv — conutep 10+ (Ha 3acebHoj nap-
Lenu, He rpaHnum ca cycefiHMM objeKTMa Hi ca jeaHe cTpaHe
Free-standing, high-rise — tower 10+ (on a separate lot, fully detached)

00jeKTMa HI Ca jeiHOM CTPaHOM)

— lamela (on a separate lot, fully detached)

CnobogHo ctojehun objekaT GopmMrpaH Of ABE WK BULLIE UAGHTUYHWX LeanHa -
namena ca 3acebH1M ynasnma (Ha 3acebHoj NapLUeni, He rpaHmnun ce ca CycefHUM

Free-standing, large apartment block with multiple cores and separate entrances

Ce ca cycefiHMmM objeKTIMa ca jefJHOM WK [1Be CTPaHe)

both sides to the adjacent structures)

ObjekaTy HM3Y - (y OKBMPY HI3a pa3nmumTLXx objekaTa y rpackom 610Ky, rpaHmMum

In a row (within a series of different structures in a city block, attached on one or

2
i
©
%
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2. KapaktepucTvke 3rpafia Koje yTuuy Ha Tepmuyke
nepdopmaHce 3rpafa, a CamrUmM TUM, 1 Ha HXOBY eHep-
reTcKy edrKacHOCT:

A. 00n1K 3rpafie, OAHOC MOBPLWWHE 1 3anpemmnHe (dak-
TOp 00NMKa 3rpaje, KOMNAaKTHOCT dopme):

- OCHOBa 3rpafe je NPUOAMXHO KBafpaTHa WK
NpaBOyraoHa,

- 0CHOBa je pasyheHa

b. 6poj cnpaTtoBa

Ll. oaHoC "nyHO NpasHo’;,KonuunHa” (6poj) oTBOpPa Yy OK-
BMPY TEPMNYKOT OMOTaya:

- Marbe o 50%,

- Buwe o 50% u

- XOpW30OHTasHe NMPO30PCKe Tpake Kao NocebaH 0bmK
[l. kopuwhere TaBaHCKOr NpocTopa:

- Hema TaBaH,

- TaBaHCKM NPOCTOP Ce He KOPUCTU 3a bopaBak

- TaBaHCKM NPOCTOP Ce KOPUCTU 3a HopaBak.

Mon ,kopuwherbem’, 3a NoTpebe OBOT UCTPAXKMBaHba,
nodpasymeBa Ce OHa HameHa 3a Kojy ce MpocTop rpeje
Ha TemnepaType Koje oAroeapajy ctambeHvm notpebama.
Mpadnykin NpurKas oBMX NapameTapa Aar je y Tabenm2.

Tabena 2. - KnacvdukauroHa wema ca objalHberbyima T1na oc-
HOBe, oaHOCa Gacaje v NpPo3opa

A -Tun ocHose A - type of the ground plan
1 2

3
~ D

1

2 A

2. Thermal performance and corresponding energy ef-
ficiency parameters are affected by the following charac-
teristics of the building:

A. Shape, surface-area-to-volume ratio (the shape fac-
tor, compactness of form):

- approximately square or rectangular floor plan;
complex floor plan.

B. Number of floors

C. Window-to-wall ratio:

- lower than 50%;

- higher than 50%; and,

- horizontal window ribbons as a specific form.

D. Loft occupancy:

- noloft

- unoccupied loft; and,

- occupied loft.

For the use of this study, “occupancy” means such
purpose for which the space is heated to the temper-
ature corresponding to residential requirements. The
graphic representation of the above parameters is given
in Table 2.

Table 2. - Classification scheme with descriptions of the floor
plan type and window-to-wall ratio of windows

b - vin dacape v nposzopa B - type of the window / facade ratio

3
oo oooo |-
00 0O J<so0% 0000 §sso%
oo ooo N

A1, A2 KomnaTHe 3rpage jefHoCTaBHe Gopme y OCHOBM Ca OAHOCOM CTpaHa 1:1 — 1:2.

A3

Pa3syheHe 3rpage cioxeHe popme y OCHOBY Ca PasfnimnTM OAHOCHOM CTPaHa.

B1 3rpape ca Mano oTBopa Ha pacapama. OTBOPM OpraHK30BaHu NojeAnHauUHO 3ay3umajy Marbe of 50% nospuvte dacase.

b2
B3

3rpage ca focta otBopa. OTBOPU OpraH130BaHM NojearHauHo 3ay3umMajy sule og 50% nosplrHe dacage.
3rpage ca gocta oteopa. OTBOPU Ha dacaama OpraHr130BaHn Y BYidy NPO30PCKYIX TPaKa v 3ay3vMajy Buile of 50% nosplurHe dacage.

A1, A2 Compact buildings with simple form layout with sides ratio of 1:1 - 1:2.

A3

Complex buildings with non-compact layout with diverse ratio of building sides

B1 Buildings with low window to wall ratio. Windows arranged as individual with less than 50% of fagade surface.

B2
B3

3. lepvoan rpafre, uvju je oAabup 3acHOBaH Ha
APYWTBEHO MOMUTUYKMM OAHOCMMA Y 3eM/bW, PasBojy
TeXHVIKa 1 TexHonorvja rpahersa, Kao 1 pa3sojy Nponuca
y 06nacTu rpaheBnHapcTBa:

Buildings with high window to wall ratio. Windows arranged as individual with more than 50% of facade surface.
Buildings with high window to wall ratio. Windows arranged in the form of horizontal ribbons with more than 50% of facade surface.

3. Periods of construction, classified upon socio-politi-
cal circumstances in the country, the advances in build-
ing techniques and technology, and the evolution of leg-
islation related to construction industry:



TepMnYKK NPONKCH, roanHa yBoherba Nponuvca
Couno-NoANTNYKO CTakbe Y APYLUTBY

[pomeHe crucTemMa rpaare

[pomeHe BnacHMYKMX OAHOCa

lNpuBatnsaumja v UHAMBULYANHA UHULMjATLBA

mELC o>

Kao KapakTepuUCTUUHM 3a M3rPajrby 3rpafa Konek-
TUMBHOT CTaHOBarba AeduHucaHn cy cnegehun nepuoaw:
[0 1919, 19191945, 1946.-1960, 1961.-1970, 1971.-1980,
1981-1990, 1991. 00 3aBpLUETKA NCTPaxLBarba Ha TepeHy.

OBaKo MOCTaB/bEHN KpUTEPUjyMU 3a AedrHVCaHe
TUNONOTKje 3rpafja BULLENOPOANYHOr CTaHoBarba y Cp-
6uji NpeacTaB/bany Cy OCHOB 3a JepUHMCarbe NCTPaKK-
Barba Ha TepeHy. Ha OCHOBY WCKyCTBa M3 UCTPaxMBarba
TokoM 2011. roAMHe, Kafia yCBOjeHa METOAONOMMja Huje
[ana noysaaHe pesynrtate 3a 3rpaje BULWENOPOANYHON
CTaHOBatba, Ha Npeanor NpodecnoHanHe CTpyyHe opra-
HM3aumje ycBojeHa je NOTMNYyHO Pa3nnymMTa METOAONOTMa
NCTPaXKKMBarba Ha TEPEHY.

Kao v y ncTpakmBarby NOPOAMYHOr CTaHOBarba, 3a
dopmrparbe Npoleaype UCTpaxk1Bakba Ha TepeHy 1 0b-
paje nopaTaka, npuxsaheHa je 3BaHWYHA, aAMUHUCTPa-
TvBHa nopgena Cpbuje (6e3 Kocosa) Ha 24 okpyra, of
Kojux cy: 17y LlentpanHoj Cpbuju, a 7 y BojgoanHn. Mpag
beorpap npeacTas/ba CaMOCTanHy ABafeceT NeTu OKPYT.

Cnuka 1. - lNogena Cpbuje Ha oKpyre (M3BOP WWW.UZZPTO. JOV.IS)

ca, 30-Kosovo Pomoravlje

Ycnen dparMeHTMpaHoOCTW mnofaTtaka Mnpema OBa-
KO fieTasbHOj nofenu 3a 0bpany AobwjeHux pesynTtaTa,
yCBOjeHa je mofena Ha pernoHe Mo WUCTOM MpUHLUMMY
Kao WTO je TO ypaheHo vy UCTpaKMBarby NOPOAVUHOT

YBog Introduction

Thermal regulations, the year of introduction;
Socio-political conditions;

Changes in construction systems;
Transformation of property ownership; and,
Privatization and individual initiative.

mo N w>

The following periods were defined as characteristic
in multi-family housing construction: until 1919, 1919-
1945, 1946-1960, 1961-1970, 1971-1980, 1981-1990,
1991 until completion of the field study.

Thus established, the criteria for the determination
of the typology for multi-family housing in Serbia now
served as a basis for defining the field study. Considering
the experiences from the 2011 survey, when the applied
methodological solution did not yield reliable results for
multi-family buildings, a completely different field re-
search methodology was proposed by a professional ex-
pert consultancy and was eventually adopted.

As in the single-family housing survey, this field study
and data processing procedures were established upon
the official administrative division of Serbia (without Ko-
sovo) into 24 districts, 17 of which are in Central Serbia
and 7 are in Vojvodina. The City of Belgrade constitutes a
separate, 25" district.

Figure 1.-The division of Serbia into districts
(source www.uzzpro. gov.rs)

1-CeBepHobauky, 2—-CpearebaHatckn, 3—CeBepHobaHaTCKK, 4-JyxHObaHaTCKY, 5—-3anaaHoba-
ukm, 6-Cpemcky, 7-JyxxHobaykn, 8-lpaa beorpan, 9-MausaHckn, 10-Konybapcku, 11-MoayHas-
cku, 12-bpanunuescky, 13-Lymagnjcku, 14-Momopascku, 15-bopckn, 16-3ajevapcky, 17-3natm-
6opcky, 18-Mopasuuky, 19-Palukm, 20-PacnHcku, 21-Huwascky, 22-Tonnnyky, 23-lnpoTtckiy,
24—JabnaHunuku, 25-INumrbckn, 26-Kocoscku, 27-Mehku, 28-TprspeHckr, 29-KoCoBCKO-MUTPO-
BaykK, 30—KOCOBCKO-NOMOPABCKM

1-North Backa, 2-Central Banat, 3-North Banat, 4-South Banat, 5-West Backa, 6-Srem, 7-South
Backa, 8-City of Belgrade, 9-Mac¢va, 10-Kolubara, 11-Podunavlje, 12-Brani¢evo, 13-Sumadija,
14-Pomoravlje, 15-Bor, 16-Zajecar, 17-Zlatibor, 18-Moravica, 19-Raska, 20-Rasina, 21-Nisava,
22-Toplica, 23-Pirot, 24-Jablanica, 25-P¢inja, 26-Kosovo, 27-Pec, 28-Prizren, 29-Kosovo Mitrovi-

As data obtained from such a detailed division are
too fragmented for result processing, a division into re-
gions was adopted upon the same principle as in the
family housing study. Thus, six regions were selected:
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CTaHOBarba. Ha 0Baj HauMH W3[BOjEHO je LWecCT pervoHa:
BojsoawvHa, 3anaaHa Cpbuja, LleHtpanHa Cpbuja, McTou-
Ha Cpbuija, Jyronctoura Cpbuja, Npw Yemy pervioH Koco-
Ba Huje obpahveaH. beorpas je TpeTnpaH Kao nocebaH
PErMOH.

[eduHuncare y30pKa je CnpoBefeHO Ha OCHOBY MO-
[aTaka 3 nonuca ctaHoBHMWTBa 2011. roanHe, Kao 1
,BUTaNHe" CTaTncTvke 1 Nofataka O MUrpaLmjama, 3aTmm
Ha OCHOBY MpoLeHe Npema NoNMucy CTaHoBa y beorpaay
13 2002. roavHe 1 6aze noaataka KopUcHMKa VHdpocTa-
Ha. byayhi aa ce paav O BUWENOPOANYHOM CTaHOBAHY,
KapaKTepuCTUYHOM 3a ypbaHe LenvHe, UCNuTVBare je
paheHo camo y rpagoBumMa. Teputopuja rpafosa y y3op-
Ky je noaerbeHa Ha rpajficke 3oHe koje cy oapeheHe y3
nomoh mane rpaja v, Ha rrma, aedrHucaHe Cy nodeTHe
Tauke, Kao ¥ NpaBLM KpeTarba aHKeTapa.

C 003MpOM Ha pa3nuuuTe BeAnYMHe rpajioBa 1 pas-
NMYUTe TYCTUHE CTaHOBaHa Y LieHTPanHUm v nepudep-
HIM 30Hama, a Byayhu fa Cy CpeaCTBa 3a UCMIUTMBAHE Ha
TepeHy O1na orpaHnyeHa, yCBOjeH je pasnnumnT MpUHLMN
bopmmrparsa y3opKa:

1. Y beorpagy, y wvpem UeHTpy rpaga, NCnuTrBaHa je
CBaka YeTBpTa 30Ha, [IOK je y OCTaMM AenoBrMa rpaja
obpaheHa cBaka neTa 30Ha

2. Yrpanosmma ca Bue o 100.000 CTaHOBHMKa paheHo je
UCMUTVBaH-E Ha Y30KY KOjW GOPMMPa CBaKa UeTBPTa 30Ha.
3. Tlonvcanu cy can rpaposm ca 50.000 o 100.000 ctaHoB-
HWKa, Tako LUTO je MCTpaxkeHa CBaka Apyra rpaficka 30Ha

4. Yrpagosuma ca 20.000 o 50.000 CTaHOBHMKa NOMNC
je paheH y CBUM rpaCcKmm 30HaMa, a CBM OBM rPafoBK Cy
nonmncaHn

5. llITo ce Tnye rpanosa ca marbe o 20.000 CTaHOBHMKA,
MOMMCaH je 13 CBaKor OKpyra, Mo jeflaH rpaj, Tako WTo je
UCTpaxkM1Barbe CNPOBeEHO Y CBMM MPaACKMM 30Hama.

MpKrKyn/bakbe y3opaka Ha TepeHy paheHo je Ha OCHo-
BY YMUTHMKA KOjW CYy 3ajeAHNYKM HanpaBUAn CTRYYHaLm
APXUTEKTOHCKOT GakynTeTa 1 CTPYUHM TUM UCTPaXMBaY-
Ke opraHu3auuje cneuwmjanmn3oBaHe 3a OBy BPCTY UCTPa-
X1Bakba. YNUTHUK je caapkao cnefeha nutarba:
1. Jlokaunja 3rpage: agpeca, pernmoH

2. Tun 3rpaae, Konuko KyhHux 6pojesa 1ma 3rpada
3. CreneH pa3yhHeHoCTn objekTay OCHOBM
4. bpoj cnpatosay 3rpaan

Vojvodina, West Serbia, Central Serbia, East Serbia, and
Southeast Serbia whereas Kosovo region was not includ-
ed. Belgrade was treated as a separate region.

The sample was defined upon the 2011 National
Census data; moreover, vital statistics, migration records,
the 2002 Belgrade residential unit census, and Infostan
(Public Utility Company) client database were all used.
Considering the fact that multi-family housing is a char-
acteristic of urban areas, the study involved cities only.
City territories in the sample were divided into city zones
defined by the use of the map on which the starting
points and the enumerator routes were defined.

On account of the differences in city sizes and pop-
ulation densities in central and peripheral zones, along
with limited field survey funding, there were variations in
the adopted sampling procedures, as follows:

1. In Belgrade, every fourth zone was surveyed in the
wider city center and every fifth zone in other parts of
the city;

2. In cities with the population over 100,000 the survey
used the sample from every fourth zone;

3. Inall cities with the population between 50,000 and
100,000 every second zone was surveyed;

4. In all cities with the population between 20,000 and
50,000 every city zone was surveyed;

5. In cities with the population under 20,000 one city
was surveyed in each district and every city zone was
surveyed.

The sample collection in the field was executed with
the use of a questionnaire compiled by the joint effort of
the experts from Faculty of Architecture and the expert
team from the consultancy specializing in such research.
The questionnaire included the following items:

1. Location: address, region;

2. House type; number of house numbers;
3. Floor plan complexity;

4. Number of floors;



[la nv ce NOTPKOPBIbE KOPUCTH 33 CTaHOBaHbe
bpoj cTaHoBa

MospuwmHa 3rpafe (CNosbHY rabapuT y OCHOBK)
Tvn KpoBa (Koc 1 paBaH)

OpHoC BenUMHe Npo3opa 1 NoBpLIMHe dacane
0. MaTtepwjan o Kora Cy HanpasbeHn Npo3opn

1. Tun dacane

2. CTapocT 3rpage

3. Cagpajv y npusemsby 3rpage

4. ®otorpaduja 3rpage

C 0631pom fa je nonumc obasrbeH Of CTPaHe YHajMbe-
He areHLwje, HeOMXoAHO je Buno aeTtarbHWje 06jacHUTM
nojenHa NTarkba y Gopmynapy, HNp. N1Tarbe TMna - pas-
NMYUTOCTU MaTepujanm3aumje y YnUTHUKY feduHncaHe
Kao:,Tvn dacaze”. 3a oBy CBpXy GopMMpaHa je jeaHoCTaBHa
MNycTpaTVBHa Tabena ca Hjadyelwhm nojagHUM obanLmma
dacana y Cpbuju, Kako 61 aHKETapW MO Aa Ha TepeHy
HEABOCMMCIIEHO 13BpLLE afieKBaTHY MAEHTUGUKALIL]Y.

Tabena 3. - [NojaBHK 0bNULM MaTepujanu3aunje Gacada srpaga

YBog Introduction

Loft occupancy;
Number of apartments;
Floor area (external dimensions at the base);
Roof type (pitched or flat);
Window-to-wall ratio;
. Window frame materials;
. Facade type;
. Period of construction;
. Ground floor function; and,
. Photographs.

N wnNn — O

Since the survey was carried out by a commissioned
agency, it was necessary to provide detailed instructions
for particular questionnaire items, e.g. differences in ma-
terialization were defined as “facade type” For this pur-
pose, a simple illustrative table was made, listing most
common facade types in Serbia so as to provide the
enumerator in the field with a tool for unambiguous
identification.

Table 3. - Forms of facade materialization

Mantep
Plaster

Oneka
Brick

betoH
Concrete

LlemeHTHe nnoyve
Cement panels

Alucobond - 06nora 04 KOMAO3UTHUX METANHKX MIoYa
Alucobond - aluminium composite panels

KameHne nnoue
Stone cladding

IHV"
I |

Parklex — dacagHe nnove gpeeHor v3rnega
Parklex — timber veneer panels
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Mpvnankom nonasHor AeduHMcarba UCTPaXKMBaUKOr
npoueca, nnaHmpaH je nonmnc 10.000 3rpaga BMLWENOPO-
AVUHOTr CTaHOBakba a, TOKOM peasnusalivje, obpaheHo je
10.711 objekaTa. Y npolLiecy aHanmse, y Cknafly ca yHanpen
NedUHMCaHUM HaunHOM hoTorpadurcarba 3rpaaa, Gopmu-
paHa je 1 3HauajHa 6a3a GOTOAOKYMEHTaLIM]E, LITO je OMO-
ryhvigano peanaH ysua y ctarbe GOHAA BULLEMOPOANUHIX
CTambeHVx 3paja, BepoBaTHO jeanHCcTBeH y Cpoujn.

Tabena 4. - bpoj nonuncaHunx 3rpafa no permoHrma

8 %

14 %

6 %

OCHOBHe KapaKTepUCTMKe BULIENOPOANYHIMX CTam-
6eHux 3rpafa Ha HvBoy Cpbuje, Ha OCHOBY M3BpPLUEHOT
MCTPaxnBakba, MOy Ce UCKasaTh Kpo3 cnefehe acnexTe:

- TMepviog n3rpaatbe

1991 - 2012.

In the initial definition of the research procedure it
was planned that 10,000 multi-family housing units be
surveyed; however, in the realization phase 10,711 units
were processed. During the analysis, a significant image
data base, probably unique in Serbia, was formed in ac-
cordance with the predefined method of photographing
buildings. This ensured a realistic insight into the condi-
tion of the multi-family residential building stock.

Table 4. - The number of surveyed buildings by region

BojsoanHa 2474
Vojvodina 2474

beorpap 4253
Belgrade 4253

. 3anagHa Cpbuja 635
West Serbia 635

. LleHTpanHa Cpbuja 1471
Central Serbia 1471

. McTouHa Cpbuja 983
East Serbia 983

. JyxHa Cpbuja 895
South Serbia 895

The main characteristics of multi-family residential
buildings in Serbia, defined upon the conducted survey,
can be determined by the following aspects:

- Period of construction

I, -2 o

1081 - 19%0. | 200
1061 —1970. |, '
1946 - 1960. [ NN oo »

19191945, |G 72 %

>1918. fos%

HajuHTeH3MBHMje rpaherbe Bedyje ce 3a Nnepuop ce- The most intensive building activity is connected

AAMAECETUX N OCaMIECETVX FOAMHA NPOLIIOT BeKa, Koju
Cce, MHaye uecTo nounctosehyje ca T38.,ycMepeHom” CTam-
6eHOM V3rpaZiFboM, Kaa je roauiurbe rpaheHo rotoso no

with the periods of the 1970s and the 1980s, which are
often associated with “directed” housing construction
with an almost 2% annual increment in the total building



2% yKynHor cTambeHor GoHaa. 3rpafie 13 OBMX neproaa
Hajuyelhe Cy enoBu BeNNKMX CTambeHx ONOKOBa OTBO-
PeHOr TWMa, KOHCTPyMCaHvx Ha obofy LeHTapa rpano-
Ba WMy OKBMPY ,caTenntcknx” Hacesba. CTapuje 3rpaae,
ycneqn BenvKnx pasaparba, kako y Toky [lpyror ceeTckor
paTa, OfHOCHO Yy nepuoay nocnepaTtHe TpaHchopma-
Luje rpafoBa, YnHe Beoma Manu e YKymHOr rpahesuH-
cKkor ¢oHaa. Takohe NPUMETHO je omnafarbe MHTe3nTeTa
rpaberba y nepuoay 1991-2011. Ca, rotoBo, npenoso-
B/bEHOM CTOMOM Y OAHOCY Ha paHuje Nnepuozae.

- Twn3rpage

[lpema noOCTaB/beHO] TUMOMOTMW 3rpaja Haj3a-
CTYM/beHUjM je Tvn cnoboaHocTojehe 3rpafe Ha 3aceb-
HOj Napuenv v ca jeHUM KyhHUM 6pojem, NoToMm 3rpa-
[le TMna namena. 3ajejHo OBa [Ba TMna uYnHe rotoo 70%
yKyMnHor rpaheBuHCKor GOHAA, WTO je pasymbuBo, jep
Cy yNpaBo 0B 06jeKTV bunu Hajuelw v TMN Kako nocne-
paTHe M3rpadre, Tako W WHAMBWAYANIHE WHULMjaTVBE
nocnenrx 20 roavHa. 3rpafe Koje umHe rpancke 6no-
KOBE YrnaBHOM Cy 13 nepriofa npse nonosrHe 20. Beka
nnv nocneprorx 20 roamnHa. BMCoKKX 3rpafa CnpaTHOCTM
Behe oa 10 cnpaToBa, MMa Beoma Mano; U OHe Cy Kapak-
TePUCTMKA Neprofa Of Apyre NONOBMHE We3feceTy, Na
[0 Kpaja ocamfeceTux rogmHa. laHac npakTnyHo, Hema
M3rpagdrbe OBaKBYMX 3rpaja, a WTo je npe ceera oapas
eKoHOMCKe MONW MHBECTUTOPA, anu U NPOMEHE Y MnaH-
CKOJ U perynatmeBHOj AOKTPUHM.

253 %

4.1 %

32.0%

38.7 %
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stock. The building of this time frequently constituted a
part of a huge residential development of the open ur-
ban block type, built on the edge of the city or within
a satellite settlement. Due to extensive devastation of
World War Il and the ensuing post-war transformation
of cities, older buildings account for a very small portion
of the total building stock. Another notable point is the
reduced intensity of building in 1991-2012, when con-
struction rates almost halved in comparison to the other
periods.

- House type

According to the set house typology, the predomi-
nant type is the free-standing building on a separate lot
with one house number; followed by the lamela type
building. Together, these two types account for almost
70% of the total building stock. This is not surprising as
they were the houses of choice both in the post-war pe-
riod and the individual initiative of the past 20 years. The
house in a row within the city block usually dates back to
the first half of the 20th century or was built in the past
20 years. There are very few high-rise buildings taller than
10 floors; they also belong to the period from the second
half of the 1960s to the late 1980s. Nowadays high-rise
construction is practically non-existent, which primarily
reflects investors’ financial power and the transition in
the doctrine concerned with planning and regulation.

CnoboaHocTtojehn objekaT (Ha 3acebHOj NapLenu, He rpaHnuy ce ca CycefHUM
06jeKTIMa HU Ca jeJHOM CTpaHOM) 1 MMa jeaaH KyhHu 6poj
Free-standing house (on a separate lot, fully detached) with one house number

Jlamena (cnobogHocTojehn objekat GopmmnpaH of ABe VAW BULLE UAEHTUYHIX 1N
CIINYHUX LennHa) ca 3acebH1M ynasnma

Lamela (free-standing, large apartment block with multiple - lamellar - cores)

and separate entrances

ObjekaT y HK3y (y OKBUPY HM3a pasnununTyx objekata y rpaackom 610Ky, rpaHuym ce
Ca cycefiH/M ObjeKTIMa Ca jeJHOM Vv ABe CTpaHe)

In a row (within a series of different structures in a city block, attached on one or both
sides to the adjacent structures)

10 + (cnoboaHocTojehu objekat Bennke cnpatHocTV 10 + connTep Ha 3acebHoj
napuenu, He rpaHnYy ca CyceiHMM ObjekrMa HI Ca jeHe CTpaHe)
10 + (free-standing high-rise tower 10+ on a separate lot, fully detached)
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- Tun 3rpage npema 6pojy KyhHux 6pojeBa

0,
11.6% 20%

16.8 %

69.6 %

Hajzactynmbenujn tmn 3rpage y Cpbujn je cnobop-
HocTojeha v 3rpada y HU3Y ca jeaHum KyhHm 6pojem,
WTO je y CKNafy Ca NPefxOAHO M3HETMM NofaLvma O 3a-
CTYN/bEHOCTU MOPGONOLLKMX TMMOBa. 3rpaje ca Bule
of 2 kyhHa 6poja, Koje Cy CBOjeBpeMeHO npeacTaBsba-
ne cumobone Hanpeaka v NpoMeHe JOKTPUHE CTaHOBaH:3,
VHOyCTpWjanu3alvje, npedabpukaunje 1 MynTURAMKa-
umje enemeHarta, 3acTyrsbeHe cy ca 11%, WTo Cy 1 3Ha-
YajHW MOACTULAM 3aeBEHTYaHY PEeKOHCTPYKUMjy, npe
cBera 360r MOryRHOCTU NprMeHe TUMCKUX MaTepujanHo
- TeXHWYKMX peLuerba.

- KomnnekcHocT ocHoBe

3rpane komnekcHe pa3syheHe dopme ymnHe rotoso 40
9% rpaheBuHCKOr GoHaa. To ce MOXKe TYMauYUTU KerboMm
VHBECTUTOPA 3a WTO 60/bUM KcKopuwhersem pacnono-
XMBE MapLene, y3 ocTBaperbe NoTpeOHMX YCIoBa KOM-
bopa ¥ penatmBHO YHUGMUMPAHUX BeMUMHA/nyOu-
Ha npocTopvija. Takohe, KOHLENTU ABOTPAKTHMX 3rpasa
VI JIVHUJCKIX GOPMI, Ca AUCIOUMPaHeM MOJeanHIX fe-
/I0Ba Off AOMWHAHTHE OCe ObjeKTa, JONPUHOCE OBOM
NPOLIEHTY.

37.5%

- House type by number of house entrances
(numbers)

. 1 6poj
1 number

. 2 6poja

2 numbers

. 3-5 6pojeBa
3—5 numbers

. 6+ 6pojeBa
6+ numbers

In Serbia, the prevalent house types are the free-
standing house and the house in a row with one house
number, which corresponds with the above information
on the distribution of morphological types. Buildings
with more than 2 entrances (house numbers), which
used to be symbols of progress and transformed hous-
ing concept, symbols of industrialization, prefabrication,
and element multiplication, have a share of 11%. This is
a significant potential for future reconstruction, especial-
ly because they offer the possibility of applying uniform
material and technological solutions.

- Floor plan complexity

Houses with complex floor plan account for almost
40% of the building stock. This can be explained by the
investors' desire to use the available lot to the maximum
while meeting the necessary comfort requirements and
relatively uniform dimensions / depths of rooms. Besides,
the concepts of two-wing houses and linear forms, with
certain segments dislocated off the dominant axis of the
structure, also contribute to the high percentage.

KomnakTHu objekat

(jenHoCTaBHa Gopma y OCHOBYM — KBaZpaT, MPaBOyraoHMK)
Compact house

(simple floor plan - square, rectangle)

KomnnekcHu objexat

(cnoxeHa, pasyheHa opma y OCHOBW, Ca PasNNUUTM OAHOCOM CTpaHa)

Complex house
(complex multi-form floor plan, with different side ratio)



- CnpaTtHocT

Y nornefy CNpaTHOCTV Haj3acTynsbeHuje cy 3rpafe
CNpaTHOCTM O 7 CNPaToBa. 10 Ce MOXe TyMauuTy Npo-
MeHama MpOonmca Koju Cy OrpaHnumUnm CNpaTHOCT CTam-
6eHux 3rpafa Ha M+6. Bucokumx 3rpaga, ca cnpatHowhy
Behom of 10 cnpatoBa, nMa 5.3% WTO NpeAcTaB/ba 3Ha-
uajaH NpoLieHaT Koju ce He Be3yje CaMo 3a conutepe, Beh
1 3rpaje TMna namena.

YBog Introduction

- Number of floors

Considering this aspect, houses with no more than
7 floors prevail. This can be explained by the changes of
regulations which have limited number of floors of resi-
dential buildings to GF+6. High-rise structures with more
than 10 floors account for 5.3%, which is a significant per-
centage and includes both towers and lamela buildings.

v
o-7 I o

510 | ¢ %
>10 I 5>

- Kopunwhere TaBaHCKOT NpocTopa

Y BehnHW 3rpaja BULWENOPOANYHOr CTaHOBaHa Ta-
BAHCKM NPOCTOP Ce KOpUCTK 3a bopasak. C 063npom aa
Ce OBe 3rpafe Hanasey ypbaHum cpearHama vy cknaay
Ca NaTeHTHOM HeCTallMLOM, OAHOCHO pPenaTuBHO Benu-
KOM LieHOM CTambeHor npocTopa y rpagosima Cpbuje,
OBaj nofaTtak v 61O oueKMBaH. HapounTto je nmpumeTaH
npoLiec T3B. HaArpPaaHW 3rpaga, OAHOCHO A0faBakba HO-
BMX €TaXka Ha paBHWM KPOBOBMMA. Y HEKMM rpafoBmMa
FOTOBO @ YONuwTe 1 HeMa BULLE 3rpada Yy OpUrMHaIHOM
,CTarby" jep cy npetpnene Mare vnu Behe MHTEPBEH-
unje. MIHTepecaHTHa je 1 nojasa fa je aofaty Aeo 3rpa-
ne Behu 0fl HeroBor OpuUrMHaNHor rabapuTa, a NoTny-
HO je M3MEHEH U1 apXUTEKTOHCKI 13pa3 1 maTtepujanHe
KapakTepucTtuke!

38.8 %

- Loft occupancy

In most multi-family residences the loft is used for liv-
ing. This is not surprising as such buildings are located in
urban areas where residential property in Serbian cities is
scarce and high-priced. There is high occurrence of ver-
tical extensions, that is, building new floors on flat roofs.
In certain cities there are almost no buildings with pre-
served original condition as they all underwent interven-
tions of smaller or greater scope. Interestingly, it can hap-
pen that the dimensions of the build-on segment are
larger than the original building whereas architectural
expression and material characteristics have been com-
pletely altered.

TaBaHCKM MPOCTOP Ce KOPUCTY 3a bopasak
Loft unoccupied

TaBaHCKM NPOCTOP Ce He KOPUCTY 3a Gopasak
Loft unoccupied
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- Twn Kposa

Y cknagy ca NPeTXOLHOM KapakTepUCTUKOM, oye-
KMBaHO je fAa je yyelhe paBHWX KPOBOBa Y CTaMOeHOM
boHay opn ceera 20%. Vako je oBaj TMN KpoBsa 61O Ao-
MVHaHTaH Off Lue3feceTnx na ceBe [O MOMIOBMHE OCam-
[eceTVX roavHa NpPOLIOr Beka, OLHOCHO Y Mnepuomy
HajUHTEH3MBHMje CTambeHe n3rpaak-e (0Ko 50% yKynHor
boHAR), Herosa 3acTyn/beHOCT, Kao NocneamnLa HakHasa-
HVX MHTEPBEeHUWja, 3HAaTHO je Marba (M3HocK oKo 30%).
Mpobnemu ca ofipKaBarbem, Kao 1 MOryRHOCT Aobujatba
AofaTHe KeagpaType, Hajuellhu cy pa3nosu HanylTakba
OBAKBOT TWMa KPOBa, Tako fia Ce Yy NoCefHhem nepuosy
roToBO W He m3pahyjy y mpakcy, Te ceera 5% 3rpaja vma
paBaH KpPOB.

19.8 %

- bpojcraHosa

bpoj cTaHoBa y 3rpaau je y AVPEKTHOj Be3K Ca cnpat-
HowRy 1 TMNom 3rpafe. Buammo aa 60,2% 3rpafa 1MMa
Marbe of 20 CTaHOBa, WTO Ce roToBO noknana ca 59.1%
3rpafia cnpaTtHoCT [0 M+4 ofHOCHO Hajuewhunx 4 cTa-
Ha MO TMNCKOj eTaXku. 3HauajaH je 1 NoAaTak Aa NocTojn
roToBO 2% 3rpafa ca suwe of 70 CTaHOBa; LUTO HaM yKa-
3yje Ala ce paav O BeNMKMM 3rpafiama, ca nocebHum MaTe-
PUjaNHO TEXHUYKMM KapakTepUCTMKaMa 1, Cammm TUME,
cneundunyHMM nNpobnemnmMa Koje 61 Tpebano npesa-
3uhK eHepreTckom O6HOBOM.

- Roof type

In accordance with the above characteristic, the dis-
tribution of the flat roof in the building stock of 20% is
expected. Although this roof type was predominant be-
tween the 1960s and the mid-1980s, which was the peri-
od of mostintensive housing construction (approximate-
ly 50% of the total stock), its actual share is much lower
(approximately 30%) as the effect of subsequent inter-
ventions. Maintenance issues, combined with the poten-
tial for additional residential area, are the most common
reasons for abandoning this type of roof; thus, the most
recent period records very few realizations of this type
and only 5% of buildings have a flat roof.

Koc kpos
Pitched roof

PaBaH kpos
Flat roof

- Number of apartments

How many apartments there are in a building is di-
rectly connected to its type and number of floors. There
are 60.2% of houses with fewer than 20 apartments,
which almost overlaps with 59.1% of houses with no
more than GF+4, or the usual 4 apartments per standard
floor. Itis significant that there are almost 2% of buildings
with more than 70 apartments; this indicates the exis-
tence of large buildings with special material and techni-
cal characteristics which raise particular issues in view of
energy rehabilitation.
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- TlospLlmnHa ocHoBe

[NoBpLUMHa OCHOBE 3rpafja NPMKa3aHo No jeJHOM yna-
3y je HajBMLle YCNOB/bEHA HEHOM YPOAHWCTUUKOM ANC-
NO3MLMjOM OAHOCHO BEMUMHOM napLene. Y 0BOM Cily-
4ajy Hema NpeTepaHo BEIMKE PasfiNKe Y 3aBUCHOCTM Of
TVNa 3rpaje - Hajuelha NoBpLUMHA OCHOBE je Y PacroHy
of1 150-300m?, wTo oAroeapa yobuyajeHom 6pojy ctaHo-
Ba MO jeIHOM CTeneHuLITY of NpubnxkHo 4 (3,84) v naje
Ham NpoCeYHy MOBPLIMHY CTaHa O NPUOAMMKHO 60M?

27.2%

- Floorarea

The floor area shown per one entrance mostly de-
pends on the urban disposition and the size of the lot.
This aspect does not show excessive variations by house
type — the most common floor area is in the range of
150-300 m?, which is congruous with the usual num-
ber of apartments per entrance of approximately 4 (3.84)
and yields the average apartment area of approximately
60 m?.

1o 150 m?
up to 150 m?

150 — 300 m?
150 — 300 m?

. 301 m? v Buwe
301 m? and more
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- bpoj n BennuuHa nposopa

bpoj 1 BenuyrHa NPO30PCKMX OTBOPA Y ANPEKTHO]
Cy Be3M Ca apXMTEKTOHCKMM 13pa3oMm 3rpaje C MowTo-
BarbeM MUHMMaNHKX MOBPLWWHA NPONMCaHNMX NPaBU-
HUumma. Ceera 4.5% npoljeHata 3rpafa je narpaheHo ¢
TYNOM NPO30pPa Y BUAY XOPV3OHTaNHKX TPaKa - MaKko Ham
CyOjeKTVBHY AOXKMBIbAj NPYKa Apyraunjy civky. OBak-
Ba 3aCTYN/beHOCT Ce, Mpe CBera, MOXe TYMauuTh HXO-
BOM ynoTpebom y 6NOKOBCKO] M3rpaarbyt Le3neceTnx 1
ceflamaeceTx roAvHa Koja je dopmmpana umuLl T3B.,HO-
BUX rpafoBa”. Bennka NoBpLIVIHa OTBOPA Haju3pakeHwja
je kof objekaTa y HU3Y rae je Buwe of 60% 3rpafa baul
OBOr TWMa - LWTO je W Pa3yM/brBO 300 penaTrBHO masne
noBpLUVHe cnoboaHe dacaze.

45%

43.0%

- Window-to-wall ratio

This aspect is in direct relationship with the architec-
tural expression of the building regarding the stipulat-
ed minimum requirements. Window ribbons account for
only 4.5% of the buildings although the subjective im-
pression may be different. Above all, such distribution
can be explained by the use of window ribbons in the
construction of housing developments in the 1960s and
1970s, which created the image of "new cities” High win-
dow-to-wall ratio is most common in houses in a row,
with more than 60% of buildings belonging to this type;
this is understandable as a relatively small area of the fa-
cade is free.

ObjekTn ca jocTa 0TBOPA

(0TBOPU Cy OPraH130BaH MojeArHauHO 3ay3umajy Bulle of 50% noBplnHe dacase)
High window-to-wall ratio

(single facade openings take up more than 50% of the facade surface)

. Ob6jeKTn ca Mano oTBopa
(0TBOPU Cy OPraH130BaHw MojeArHauHO 3ay3unmajy Marbe of 50% nospuivHe dacaae)
Low window-to-wall ratio
(single facade openings % of the facade surface)

Ob6jekTn ca jocTa 0TBOPa
(0TBOPW OpraHn30BaHN Y BIY NPO30PCKUX TpaKa)
High window-to-wall ratio

(window ribbons take up more than 50% of the fagade surface)

- Tun npo3opa npema matepujany

Hajuewhwu maTepujan 3a 1U3paay NPO30PCKUX OKBY-
pa y Cpbuiju je npBo, NpoLeHTyanHo suwe of 70%. MBL|
NPO30pV NOCTajy AOMVHAHTaH TUM Y NOCNEAHEM Nepu-
ofly ca 3acTyrnybeHowny rotoso 3/4 (75%). Ha 3rpapa-
Ma W3 CTapujux nepuop Takohe ce npumehyje ynotpe-
6a MBL| npo3opa, Hajuelwhe y Npouecy pekoHCTPYKLWje,
jep ce y Cpbujv npe fesefeceTviX roOAvHa NPOLLNOT Beka,
OBaj MaTepwmjan roToBO HWje HU KOPUCTNO. ANYMUHNjYM-
CKM MPO30pY Cy BEOMA Mano 3acTyrnbeHu, 3001 BUCOKe
NPOV3BOAHE LieHe.

- Window frame materials

In Serbia, the predominant material for window
frames is wood, with the percentage higher than 70%.
Recently, PVC windows have taken over with almost 3/4
(75%). There are PVC windows in houses from the previ-
ous periods as well, usually installed during renovation,
as this material had almost never been used in Serbia un-
til the 1990s. Due to their high manufacturing cost, alu-
minum windows are scarce.



43 %

237 %

- Tun ¢acape

TununyHa 3rpana y Cpbujn nma dacaay Koja je manTe-
pvicaHa 1 6ojeHa ca 3acTynibeHowhy of rotoso 80%. Ma-
cafie of 6eToHa, Hajueh 0bNMKOBHY 13pa3 Npedabpriko-
BaHWX CUCTEMa, 3aCTyrbeHe cy ca 12,1%. To npefcTaB/ba
3HayajaH TeXHOMOLWKM 13a30B Y MPOLIECY EHepreTcKe ca-
Haluje, MOrOTOBO YKOJMKO Ce TeXM OuyBakby M3BOPHON
APXUTEKTOHCKOT je3KKa. VICToBeTHa je un cuTyauvja ca
3rpagama koje nmajy dacagy of pacagHe oneke, a He UC-
MyrbaBajy CaBpemeHe 3axTeBe 3a eHepreTckum nepdop-
MaHcama. [leTarbHuje aHanvse v Banopursalmja oKX Tu-
noBsa objekaTta, y3 MCMUTMBaHE TEXHOMOLIKMX peLletrba,
MOPajy NPETXOAWTN fasbem TPeTMaHy 3rpafa matepuja-
N30BaHVX y 6eToHY 1 dacafHoj oneLu.

Mantep
Mortar

Oneka
Brick

betoH
Concrete

L [REAKC

| 049%

| EERE

Crakno
Glass

Hpyro
Other

YBog Introduction

Apso
. Wood

. MnBL,

pvC

. ANYMUHM]YM
Aluminium

- Facade type

Atypical building in Serbia with a rendered and paint-
ed facade represents almost 80%. The most common
form of the prefabricated building systems, the concrete
facade, accounts for 12.1%. These aspects pose a consid-
erable technological challenge in energy rehabilitation,
especially if it is desirable to maintain the original archi-
tectural appearance. The same applies to buildings with
face brick finishing which do not meet contemporary re-
quirements in energy performance. Prior to further treat-
ment of buildings with materialization in concrete and
face brick, such house types and potential technologi-
cal solutions should be analyzed and assessed in greater
detail.

N, 5 5 %
I 249 %
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- Cappajn y nprsemsbmma 3rpaga

CrambeHn MpocTop y Npu3emMsby NpeAcTas/ba 4OMM-
HaHTHY QYHKUM)Y Maja je BehmHa 3rpaga nouvpaHa y
rpaAckmm LenvHama. YncTo NocnoBHa HameHa je pena-
TMBHO Maso 3acTyr/beHa caera, 10.5% of yKynHor $oH-
[a, LUTO HaMm yKa3syje Ha TN APYLWTBEHO NOMNTUYKMX Of-
Hoca. Y nepuopy 1919-45, kao 1 1991-2011. lNocnosarbe,
Y LLenocTu van y NpoLeHTy Behem of MoMoBKHe OCHOBe,
YuHKM 45 ofHoCcHO 60% npu3emsba 3rpaja LWTo je y Ckna-
[y Ca TUNOM 3rpafa Koje Cy Ce Hajsule rpagune anv u
NoCcebHOCTH CaMmX MHBECTUTOPA. Y OCTanmM Neprioarma
rpagrbe, NOCNIOBHM NPOCTOP Ce YIaBHOM CBOAM Ha Noje-
LMHauHe NnoKane v T Y Marbem NPOLEHTY MOBPLMHE.

10.5 %

13.0%

13.8%

62.7 %

AHanusa fobujeHrx nogataka u popmrpame
Tunonoruje

Kao vy npeTxofHOM UCTpaxknBakby, nofaum Jobwje-
HV no cTaHgapaHoj MICM npoueaypv v METOAONOMMjn
HUCY OMPeKTHO KopuwheHn y npouecy AeduHMCaba
penpe3eHTaTUBHMX NPeACTaBHMKA. Y Ty CBPXY Kopuwhe-
Ha je MHOBMpaHa codTBepcka NnathopmMa passmjeHa 3a
notpebe MCTPaxwvBarba KapakTepuCTVKa MOPOANYHMX
CTamMbeHMx 3rpaja.

Kao pe3yntat oBOI WMCTpaMBarba YCTaHOBSbEHA je
mMatpmua ca 3rpajaMa BULWENOPOAMYHOr CTaHOBarba,
Koja NpeAcTaB/ba OAHOC AedMHMCaHKX TMMOBa 3rpaja U1
FbVIXOBE BPEMEHCKe ofpefHuLe — Nnepnoaa rpagbe. 3a
CBaKO Nosbe MaTpyiLe MAeHTVGMKaoBaHa je 13 MOMMCHOT
maTepujana 3rpaaa Koja je HanpubnuxHuja peanHoj pen-
pe3eHTaLmju CTaTUCTUYKNX BPEAHOCTH, Y3umajyhi y 0b-
31P W yTULaje KnacTep aHanmsa.

- Ground floor function

Although the majority of buildings are located in
urban environment, the residential function of the
ground floor prevails. Purely commercial content is rel-
atively under-represented with only 10.5% of the total,
which is an indication of the type of socio-political rela-
tionships. In the periods of 1919-1945 and 1991-2012,
business premises covering the entire or over half the
ground floor area accounted for 45% and 60% respec-
tively, which is in accordance with the prevailing house
types of those times as well as investors' particularities.
In other construction periods, commercial space usually
meant individual units with a low percentage relative to
the ground floor area.

[MpocTop 3a CTaHOBatbEe
Residential function

Mocnosatbe y Lenoctu
Business function, entirely

[ToCcnoBHW Cappaj - NoKar, 3ajefjHVuYKe NpocTopuje (BMLLEe Of NOMOBMHE NPU3emsba)
Business function - premises, common rooms (more than a half of ground floor area)

oCNOBHM CafipXaj - NOKan, 3ajeHMuUKe NPOCTOpWje (Marbe Of MONOBMHE NPK3eMba)
Business function - premises, common rooms (less than a half of ground floor area)

Data analysis and typology forming

Similarly to the previous research, the data obtained
in the standard ISM procedure and methodology were
not directly used in evaluating the representative sam-
ple. Instead, an improved software platform previously
developed for the needs of the research of the charac-
teristics of family residential buildings has been used.

As a result of this study, a matrix with multi-family
residential buildings was formed; it represented the re-
lationship between the defined house types and their
time reference — the period of construction. For each
field of the matrix, a building from the survey was identi-
fled as being closest to the precise representation of the
statistical values, also taking into consideration the im-
pact of cluster analysis results.
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Cnuka - BuwenopoanyHo ctaHoBarse y Cpbujm — ctatnctuka  Figure — Multifamily housing in Serbia — statistical distribution

3aCTYM/BEHOCT U WITyCTPATVIBHU NPWYKa3 TUNOBa with illustrations of house types

100% 38.81% 32.13% 24.97% 4.09%
A-<1919.
0.36%

0.05% 0.02% 0.29% 0.00%
b —1919-1945.
7.26%

1.13% 0.42% 5.70% 0.00%
Ll - 1946-1960.
8.63%

3.03% 2.74% 2.74% 0.12%
[ -1961-1970.
16.18%

7.92% 4.72% 2.77% 0.76%
E-1971-1980.
23.79%

9.41% 9.25% 2.50% 2.63%
® - 1981-1990.
20.94%

7.18% 10.01% 3.17% 0.57%
[-1991-2012.
22.84%

10.08% 4.96% 7.80% 0.00%
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Knactep aHanmsa

Kako je Hampen peuyeHo, dpopmmparbe HauMoHan-
He TMNonorvje MMa 3a UWb fja Ce OLEHN KBaNUTET CTam-
6eHux 3rpafa y Cpbuju y OAHOCY Ha HbKXOBE TepMUUKE
KapaKTepuCTUKe, OAHOCHO eHepreTcke nepdopmaHce.
Monuc 3rpafa v cTaTucTYKa obpafa nogaTaka omoryha-
Bajy [a Ce, Ha OCHOBY WUCMUTAHWX KapakTepucTuka Ae-
GUHMCAHMX YIUTHUKOM, YTBPAE NPOCeYHe BPeAHOCTM 3a
CBe ncTpakvBaHe napameTpe. (OBM rpaduKoHM faTu cy y
aHanM3v nofatakay NPeTXofHOM TekcTy.) MehyTvm, npw-
MEHa Camo NMPOCEYHIX BPeJHOCTY He Aaje onuc objekTa
Koju omoryhasa fia ce 13 nonucanux 10711 3rpaga u3sa-
6epe OHaj KOjK Ne HajBePOAOCTOjHMjE penpe3eHToBaTH
mofen ogpeheHe KaTeropuje.

3a dopmuparbe mofena 3rpaja KopuwheHa je
,knactep aHanusa (C mean). OBMM METOAOM, Ha OCHOBY
NPUKYN/beHNX 1 0bpaheHnx noaaTaka, AobujeHn cy on-
vcv 3rpaga ca MoryRvm antepHaTUBHMM NOjaBHUM 06/K-
umma. OBM OMUCK NOCAYXUIW Cy Aa CE€ Ha OCHOBY HbUX
naeHTUONKYjy ,peanHe” 3rpaae Koje HajsuLe OArosapajy
AobujeHM onncuma, a Koje cafa npefcTasbajy CTBap-
He, peanHe penpeseHTe Mogena (peal representative of
model building). ¥ Hekum KaTeropujama, Koa Kojux je
nojeAviHa ocobmnHa anconyTHO AOMMHaHTHa (6n13y100%),
KnacTep aHanvsa Huje Hyauna pyre rnojasHe obnuke.
Hacynpot Tome, Tamo rae Cy ABa Wan BuULE NapameTa-
pa penatvBHO MOfAjeAHaKO 3acTyrnibeHu, AeduHucaHo
je BuLe Moryhux onvca 3rpaja. 3a ceakun of] obpaheHmx
nepuoAa 1 CBakM TUN 3rpafe, TaMo rae je Knactep aHa-
Nv3a NOHYAWNa BULLE NOTEHUMjaNHMX CLieHapKja, faTu Cy
anTepHaTUBHW ONUCKW, OAHOCHO anTepPHaTUBHE KapakTe-
PUCTUKeE 3rpaje.

HeonxoaHo je nctahu, Aa je 3a pasnvky of UCTPaxKw-
Bakba MOPOAMYHMX CTambeHnX 3rpaja, 3a Koje je yrnas-
HOM BPLWEHO CHMMatbe Ha TepeHy, rpaduuka JoKyMeH-
Taumja 3a ofabpaHe 3rpaje KOMeKTMBHOr CTaHOBakba
npunpem/beHa Ha ocHoBy mocTojehurx npojekata. Kao
13BOp rpahe KopuwheHW Cy: rpajcku apxmsBK, apxu-
BV OMWTWHA, 3aBOAM 3a 3alITUTY CMOMEHMKa KynType,
MpaheswrHcka avpekumja Cpbuje, nybnunkaumje n ap.

Cluster analysis

As it has been stated above, forming a national ty-
pology aimed at quality assessment of residential hous-
ing in Serbia with respect to thermal characteristics, i.e.
energy performance of buildings. The determination of
the average values for all observed parameters with re-
gard to the characteristics defined in the questionnaire
was facilitated by a housing survey and statistical data
processing. (The relevant graphs are given above in the
data analysis.) However, the choice of the most represen-
tative model for a particular category among the census
of 10,711 buildings could not rely exclusively on the de-
scription provided by the application of average values.

In order to form house models, cluster analysis (C
mean) was used. The method made use of the collect-
ed and processed data to produce house descriptions
with possible alternatives. The next step was to identify
the “real” buildings which best corresponded to the de-
scriptions and thus became the real representatives of
model buildings. In certain categories in which a partic-
ular characteristic was absolutely predominant (almost
100%), cluster analysis did not offer alternatives. In con-
trast, in cases where two or more parameters had a rel-
atively equal distribution, several possible descriptions
were provided. If cluster analysis offered more than one
potential scenario for any of the periods or house types,
the alternative descriptions and/or characteristics were
given.

It should be noted that the graphic documentation
for the chosen sample of multi-family housing was pre-
pared upon the design documentation unlike in the
study of single-family housing, where mostly field inves-
tigation was used. As resource material, the researchers
used archives of cities and municipalities, institutes for
the protection of cultural heritage, Building Directorate
of Serbia, various publications, and other sources.
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1945.

< 1919.

A - nepuog npe 1919.

3a npocTop AaHalwre Cpbuje je kapakTepucTUYHO
[a je rpafguTesbCka 3a0CTaBlWTMHA 13 BpeMeHa npe 1919.
rofiMHe 13y3eTHO Mana, MoroToBO Kafa je pey o objek-
TMMa NpodaHor KapakTepa, y Koje cnafajy 1 0bjeKkTV Ha-
MEHEeHYV CTaHOBatby. [lopes MHOrobpojHKX pasaparba
Koje je doHA rpaheBrHa NMPEeTPNeo 3a Bpeme BefnKMx
paTtoBa Tokom 20. BeEKa TO je, mpe cCBera, YCNOB/bEHO
ynrbeHMLUOM Aia je y Hajgehem neny Cpbuje, n3ysmmajyhu
Teputopujy BojoanHe, ypbaHu pa3Boj Hacerba no y30-
py Ha eBPOMCKe TeHAEeHUMje OTNOYeO TeK y ApYroj no-
nosuHM 19. Beka (y ayroTpajHom npotecy ocnobaharka
o[} Typcke Bnactu). OBe NCTOPWjCKe OKONTHOCTW JoHene
Cy packung ca LOTafallFbOM OPUjEHTaTHOM TPAAULMOM Y
CBMM chepama »KM1BOTa. Y ypbaHM cpefvHama Aowno je

1960.

1970. 1980.

A - period before 1919

A characteristic feature of the territory of modern
Serbia is the paucity of the construction legacy dating
before 1919; this is especially true of secular architecture,
including residential buildings. The main reasons for
this are two-fold: the repeated devastation of the build-
ing stock during the great wars of the 20™ century, and
the late start of the European model of urban develop-
ment occurring no sooner than the second half of the
19" century in most parts of Serbia, except in Vojvodina,
as a part of the long-lasting process of liberation from
the Ottoman rule. Such historical circumstances insti-
gated the break with Oriental traditions in all segments
of life, resulting in the transformation of large and small
Oriental towns with winding streets and irregular blocks

1990.

2012.



[0 TpaHcdopmaumje opujeHTanHKX BapoLUM 1 BapoLUU-
La, C KpVBYAABMUM ynvLama 1 HempaBuaHUM 6110KOBMMA,
Yy Hacesba C NPaBUIHUM YANYHKM MaTpyiLiama 1 61oKoBH-
Ma, rpaheHM Mo y30py Ha Tafallikbe eBPOMCKe rpasfose.
Y TOM NpoLecy MHOMM 06jeKTH 13 TypCKOr Aoba bunn cy
NOPYLUEHW 1 YCTYNUAM MECTO HOBUM, APYraynjuM 3rpa-
[lama, Kako y morfiefly opraHuvsaumje, Tako 1y msbopy
maTepujana 3a rpahetse. To Cy OKBMPW KOjU KapakTepw-
LWy 3a4yeTke BULWENOPOANYHOr CTaHoBaHa y Cpbuju. 3a
pa3BOj OBOr BWAa CTaHOBarba, HAPaBHO, Of 3Hauaja Cy
1 NPBW 3aKOHK, ofpeade v NPOMNUCK Koju Cy Kpajem 19,
BeKa Nnoyenu fia ce AOHOCE Ca MAejoM [ia ce NPaBHO pe-
rynuiie pas3Boj Mnafe Apxase y CBUM chepama XMBOTa,
YKIbY4dyjynn 1 n3rpaary Hacerba 1 objekaTta y hima. Y-
TpojaBarbe HOBE [pxaBge je y npouecy rpahera HMUK-
pano noTpeby 3a CTBaparb-emM LWKONOBAHOM Kaapa, Na ce
npBe rpyne CTpyyHbaka, apxureKaTa 1 rpaheBUHCKUX UH-
Xerbepa, WKoyjy Y pasnnymTIM eBPOMNCKMAM LIEHTPUMA,
ofjaKkne Cy AOHOCWUAM MPaKTWYHa 3Harba O HOBUM Tex-
Honornjama, Matepujanuma 1 HauMHUMa rpaherba. 3a-
HMM/BMBO je fa je noveTkom 20. Beka y Hajgehem rpaay
Cpbuje, beorpagy, nonvcaHo camo LWesfeceTak 3rpafa
cnpatHocT Behe o M+1, wTo je ceera 1% Tapallrer
yKynHor rpahesuHcKor doHaa Npaaa. Yamumajyhvy o63mp
OBakBe OKOJTHOCTH, HWje HeObMUYHO WTO je yaeo objekaTta
rpaheHux npe 1919. roavHe y yKynHOM rpaheBUHCKOM
doHay Cpbuje M3y3eTHO Manu, a Kaja je pey o BuLle-
NOPOAMYHOM CTaHOBAarby, OHO je 3acCTyr/beHO Ca CBera
0,4% ob6jekaTta. [OTOBO 3aHeMap/bMB NpoleHaT objekaTta
CTapvjux of 100 rofMHa yKasyje Ha noyeTHe Tellkohe y
AedUHMCaHby NPOCEYHMX, @ MOTOTOBO TUMCKMX KapakTe-
pucTvKa objekaTa v3 faTor BpemeHa. Anu, ynpaBo Kao
papuTeTV y Halloj cpeamnHu, oK 0bjekT 3aBpehyjy aa
Oyay NpoyyeHu Kako b1 ce yCTaHOBMMA ONLWTa Npasia u
ofnvKe rpaherba BMLLEMOPOANYHIX ObjekaTa Tora Aoba.
[opatHy Nnpobnem y carneaasarby TUNCKKX 1 MPOCEYHMX
OfJIMKa 3rpafa 13 OBOI MEpPMOAa je 1 YnrbeHnua Aa je
meRy cauyBaHMM rpaheBrHamMa 13y3eTHO Mano OHKX Koje
Cy, y noTnyHocTv nnn y Behoj mepu, cadysane CBOj opwi-
TMHaNHW KOHLENT, OOVIK 1 efleMeHTe MaTepujanmsalyje.
MHoro je uewhu ciyyaj Aa Cy Takse 3rpaje Ao AaHac (1
BMLWE NyTa) bune nNpeameT PasnUuUTVX NpenpaBku, Ao-
rpaarW, Haarpagbu, NPOMeHe UKW Ojadarba NojeanHNX

A - nepuopg npe 1919. A — period before 1919

into urban settlements with regular street matrices and
building blocks, developed in the manner of contempo-
rary European cities. In the process, great many buildings
dating from the Ottoman period were demolished to be
replaced by new structures, which were different both
in organization and the choice of construction materials.
This was the foundation for multifamily residential hous-
ing in Serbia. Additional factors contributing to its devel-
opment were the first laws, provisions and regulations
from the late 19™ century, which were introduced with
the view of providing the legal framework for the growth
of the young state in all aspects of life, notwithstanding
the development of communities and buildings in them.
With respect to construction industry, the establishment
of the new state initiated the education of experts so that
the first groups of architects and civil engineers were sent
to schools in various European centers; on return, they
applied newly gained practical knowledge of the latest
technologies, materials, and construction methods. It is
interesting that an early 20™ century census conducted
in Belgrade, Serbia’s largest city, contained no more than
five dozen buildings whose number of floors exceeded
the GF+1scheme, which then accounted for a mere 1%
of the total building stock. In this light, it is not surprising
that the share of pre-1919 buildings in the total build-
ing stock in Serbia is considerably low, with only 0.4%
related to multifamily residential housing. Although the
percentage of buildings older than 100 years is almost
negligible and as such indicates the initial difficulties in
defining the average and the typical characteristics of
houses from this period, these buildings are rarities wor-
thy of study in order to determine general principles and
qualities of multifamily housing construction of the pe-
riod. A further issue in standardization is reflected in the
fact that very few of these buildings have preserved their
original concept, form, or materialization elements fully
or to a greater extent. It is more often the case that the
buildings have undergone several makeovers, vertical or
horizontal extensions, replacements or reinforcements
to particular segments of construction. Due to the un-
availability of the original design documentation, which
is another particularity of older buildings, it is very diffi-
cult to identify the authentic construction features.
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KOHCTPYKTVBHWX jefoBa 1 Cfl, Na je, y HeoCTaTKy opu-
rMHaNHe NPOojeKTHe AOKyMeHTaluje, WTo je Takohe Ka-
PaKTEPUCTUYHO 3a CTapuje 3rpafe, jako TeWKO UAeHTU-
b1KOBaTV OpUrMHANHE KapaKTepuCTVKe rpaheBrHa.

Y OKBMPY OBaKO Masor 6poja 1 AaHac noctojehnx
3rpafa BMLWENOPOANYHOT CTaHOBarba HacTanux npe [p-
BOI CBETCKOT paTa, Npeosnahyjy kyhe y Hu3y (81%), cno-
6oaHocTojehnx objekaTa MMa oko 13%, oK je camo 6%
objekaTa Koje ce MOry TPeTUpaTH Kao namene, OfHOCHO,
Koje MMajy BuLLe of jeiHOr ynasa y 3rpady (avjarpam 1).
OyekrBaHO, BUCOKIM 0BjeKTH HICy bunwm rpaheHn y noc-
maTpaHom nepwvogdy. JomuHauwmja kyha y H1u3y ce moxe
noBe3aTn Ca HacTajatbem ¥ pa3BojeM rpafckor 6noka
Koju, Mo Npasuy, Hje nofpasymesao cnobogHocTojehe
objeKTe, KapakTepUCTUYHE 3a MHAMBMAYaNHO CTaHOBaHE
jator aoba, Lok ManobpojHe namene npeacTaB/bajy 3a-
yeTak PasBoja PafHWUKMX Hacerba WK, Nak, npeacTa-
B/bajy peTke W HeyobwuajeHe KOHLenTe 610KOBCKe
rpagre. Cxo4HO TOMe, HaroBelUTaju O MPaBMUIHOCTUMA Y
NOCTYMKY ¥ HaumHy rpaherba ce eBEeHTYalHO MOry Mnpa-
TUTV Kaja je pey o Kyhama y HW3y, AOK Ce 3a ocTane Tu-
nose objekaTa MOry OMMCKBATU MOjeAMHAYHN CryYaje-
BV KOJjU C€, HapaBHO, HE MOTY CXBATUTU TUMUYHKM. Y TOM
cMmUcny Haparbe he BUTK pa3maTpaHe HauesHe KapakTe-
PUCTVIKe CBEYKYMHE T3B. MpoceyHe Kyhe 3a fatv nepuos,
Kao 1 KapaKTepUCTVKe «npoceyHe» Kyhe y HI3y.

Oujarpam 1 — 3acTynsbeHoCT TnoBa Mehy objekTnma rpahe-
HuM Y neprogy npe 1919. rognHe

81%
Y Hu3y
Inarow

Out of the scarce sample of the existing pre-WWI
multifamily residential buildings, the row house ac-
counts for 81%, the free-standing house for 13%, while
the lamela, i.e. an apartment block with more than one
entrance, accounts for only 6% (Chart 1). Not surprising-
ly, high-rise structures were not built in the period. The
predominance of the row house can be associated with
the emergence and growth of the city block which, by
the rule, did not include free-standing buildings typi-
cal of the single-family housing of the period. Besides,
the few lamelas indicate the beginning of working class
housing developments, or are representatives of the rare
and unusual concepts of building in complexes. Thus, in-
dications of certain regularities in the construction meth-
ods and procedures might be observed in the row house
whereas the other two house types can be illustrated by
individual cases and cannot be taken as typical. In this
view, further considerations will take into account the
principal features of an overall average for the house of
the period as well as the characteristics of the typical row
house.

Chart1 - Breakdown by type of pre-1919 houses

13%
CnobopHocTojehn
Free-standing

6%
Jlamena
Lamela



Mehy Kyhama HaMereHUM CTaHOBatby HELTO je BuLLe
OHWX KOje NpeAcCTaB/bajy CTamMbeHo-MocnoBHe objekTte
(64%) y 0AHOCY Ha 3rpaje HaMeHeHe UCKIbyUMBO CTaHO-
Barby (36%). O6jeKTN Koju Caapke 1 MPOCTOp 3a NOC/o-
Barbe MpefCTaB/bajy 3rpafe ca NokanMma y npusemsby.
CnvuHa TeHgeHUMja je MpuCyTHa W Kaja Cy y NuTakby
00jeKTV Y HI3Y, Ofi KOjUX OKO 75% UMHe CTambeHo - no-
CNOBHW 00jeKTU, JOK Cy 25% WCKIbYUMBO BULLEMOPOAUUHE
3rpage (anjarpam 2). [laHac ce n3BecTaH 6poj MPBOOUTHO
CTambeHWx 3rpafa KOpUCTK Y MOCTOBHE CBpPXe, LUTO, Ta-
Kohe, AOMPVHOCK penaTuBM3aLMjn HaBeeHNX pesyTaTa
KOjV MpUKa3yjy HauMH Kopuwhersa VX 3rpaja AaHac.

[wjarpam 2 — 3acTyn/beHoCT objekata ca AenatHocTMa mMehy
CTambeHVM 3rpafiama rpaheHrm y nepriogy npe 1919. roavne

00jeKTN Y H13y
inarow

namene
lamela

cnobopHocTojehn objekTn
free-standing

0% 20% 40% 60%

A - nepuopg npe 1919. A — period before 1919

Among residential houses, there is a higher share of
those with combined residential and commercial prem-
ises (64%) in comparison to pure residences (36%). The
buildings with a commercial function have such prem-
ises on the ground floor. A similar trend is seen in row
houses, where the ratio between the residential/com-
mercial combination andthepure residential purpose is
75% to 25%, respectively (Chart 2). Presently, a certain
number of originally residential buildings are used as
business premises, which further contributes to the am-
biguity of the survey results showing the contemporary
function of houses.

Chart 2 — The share of houses containing commercial premises
by pre-1919 house type

I W e ofjekar

Residential

. CrambeHo-nocnoBHM objekat
Residential /commercial

80% 100%
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3rpage rpahere npe 1919. roavHe cy, y Npoceky,
nMane 2,9 cnpata, WTO 3Ha4M Aa Cy Oune cnpaTtHOCTH
[1+2. [OTOBO MAEHTUYHA NPOCEeYHA CMPATHOCT je Kapak-
TEPUCTMYHA U 33 Kyhe Yy HM3Y 13 faTor Neprofaa, 10K je
HajMarba MPOCeYHa CpaTHOCT Mehy ManobpojHUM Cilo-
6oaHocTojehnm Kyhama of 2,3 cnparta, LTO OAroBapa Cr-
patHocTK +1. Bucoka CnpaTHOCT 0bjeKTa je m3y3eTHO
peTKa, Na ce MoXe 3ak/byuynTn fla Npeosnahyjy objexktn
cnpaTtHocT Ao M+3 (oKko 96% ykynHor 6poja objekata),
npu vemy je Bule oa 70% objekata BuchHe o M+2 (avja-
rpam 3).

[Oujarpam 3 — CnpaTtHOCT objekaTa Mo KapakTepUCTUYHWM TU-
nosuma 3a nepuog npe 1919. rognHe
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On average, pre-1919 buildings have2.9 floors (floor
number scheme GF+2). The same average applies to the
houses in a row while the lowest average number of floors
is found in the few surviving free-standing buildings (2.3
floors, or GF+1). There are very few multi-story buildings.
In conclusion, houses with up to GF+3 prevail (approxi-
mately 96% of the total number of houses) with more
than 70% of buildings with the GF+2 scheme (Chart 3).

Chart 3 — The number of floors by characteristic pre-1919
house type
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Y nornefy MpOCTOpHe opraHmM3auuje v BennyuHe
3rpaja 13 oBOr Neproja, MoKasano ce fa oHe y npoce-
Ky umajy 9,1 cTaHa mo ynasy, WTo 6w, y 0OHOCY Ha npe-
TXOAHO YCTaHOBSbEHY MPOCEYHY CMPATHOCT, 3HAUMO fAa
ce y 0CHOBM GopmMMpa 3 CTaHa Mo eTaxM, a TO KOPeCnoH-
Avpa ca ofrosapajyhvm nojaumma Koju ce ofHoce Ha
objekTe y HM3y. C 063MPOM Ha Many 3acTyn/beHOCT Co-
bofHocTojehrx 3rpajda v namena y MoHaKko Manom y3op-
Ky Kyha, HelwTo Behun 6poj cTaHOBa Mo eTaxu (y cnydajy
cnobopHocTojennx 3rpaga 4 cTaHa, OAHOCHO, 3 Ao 4 CTa-
Ha y Ciyyajy namena), He MOXe ce CMaTpaTi peneBaHT-
HWM, VaKO He OfCTYyNa GWTHMje Of NpoceKa 3a OBaj Nepw-
op. (tabena 1)

Tabena 1 - bpoj ctaHoBa no TMNoBKMa 3a nepuogd npe 1919,
rognHe

A - nepuopg npe 1919. A — period before 1919

With respect to spatial organization and size of build-
ings of the period, on average there are 9.2 apartments
per entrance; considering the above average number of
floors, this yields 3 apartments per floor level, which cor-
responds with the data obtained for the house in a row.
Since the share of free-standing houses and lamelas in
the tiny overall sample is small, a somewhat higher num-
ber of apartments (4 per floor for free-standing houses
and 3-4 per floor for lamelas) calculated for these types
cannot be considered relevant (Table 1).

Table 1 - The number of apartments by pre-1919house type

YKynHO Tun 3rpage House type
npe 1919.
Total
before 1919
bpoj ctaHoBa - 5-10 craHoBa 70 85 13 72
3acTyrubeHocT [%] | 5-10 apartments
Numberof 11-20 cTaHoBa 30 8 87 28
apartments [%] 11-20 apartments
21-30 cTaHoBa 1 7 - -
21-30 apartments
[MpoceyaH 6poj cTaHOBa Ha ynasy 91 9,7 14,2 8,6
Average no. of apartments per entrance
MNpoceuaH 6poj eTaxka 29 23 3,7 30
Average no. of floors
[MpoceyaH 6poj CTaHOBa Ha eTaxm 3,1 4,2 3,8 2,87
Average no. of apartments per floor
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3a NocMaTpaHy NepPUOA je KapakTepUCTUYHO Aa [O-
MMHMPajy KOCK KPOBOBM Ha 3rpafama (95%). Mokazano
Ce [ia ce faHac y npoceky 35% MOoTKPOBHOM MpoCTOpa
OBWX 3rpafla KOPUCTW 3a CTaHOBak-e (Anjarpam 4), nako
TO Huje Buno yobuyajeHo y To Bpeme. MehyTum, Kako
CNpoBefeHa aHanm3a HaunHa Kopuiwhera NOTKPOBHON
NpoCTOpa MpviKasyje faHallkbe CUTyauujy, TO ce Moxe
06jacHMTN Kao nocneamua HakHaHKX npeTBapakba Ta-
BaHCKMX MPOCTOpa y CTaHOBE.

[Oujarpam 4 - Kopuwhere NOTKPOBHOT MPOCTOpa No TUMNOBK-
Ma 3rpaja 3a nepuof npe 1919. rognHe

006jeKTI Y HU3y
in a row

namene
lamela

cnobopHocTojehn objekTn
free-standing

0% 20% 40% 60%

3anocmaTpaHn Nepros KapakTepuCTYHa je MacBHa
rpagra. Oneka je [OMUHAHTaH MaTepujan Tor BpemMeHa,
C NpUMeEHOM T3B. CTapor dopmaTa oneke - 29x14x6,5cm
(Npumetbyje ce oa Kpaja 19. Beka). Kaaa je peu o mehycn-
PaTHUM KOHCTPYKLMjaMa, Y Hajsehoj Mepu je pey o ap-
BEHMM KOHCTPYKLIMjaMa, C TUM WTO ce Kop objekaTa Behe
CMPaTHOCTM KOjU Mounkby Aa ce y cse Behoj Mepu rpa-
[e, NMpUMErYjy 1 HEWTO CIoXeHWje KOHCTPYKLUMje Koje
nofpasymeBajy NpUMeHY rBO3AeHMX, a KaCHMje ¥ Yenmny-
HUX enemeHaTa (T3B. Tperepa vnu Tpasep3n), brno Kao
nofynupaya 3a ojavarbe [PBEHE KOHCTPYKUMje, niun y
KOMOVHaLMj Ca OMEKOM, a KacHuje 1 HOBMM MaTepuja-
nom — 6eToHoMm. Tako3BaHW,MPYCKM CBOA" KapaKTepucTu-
YaH 3a [aTo BPeMe je NPUMerbMBaH ¥ Kao TaBaHWLa 13-
HaZ NOAPYMCKMX MPOCTOPW)a.

As regards roof types, the roofs of the observed pe-
riod are predominantly pitched (95%). On average, 35%
of the loft space is used for living at present (Chart 4) al-
though this was not common at the time of construction.
However, the analysis of the loft use describes the cur-
rent situation and this can be explained as a result of sub-
sequent conversions of the loft area into apartments.

Chart4 - The use of the loft by pre-1919 house type

R W oo ce sa cranosane
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With respect to the type of construction, the massive
system prevails. Brick was used as the dominant mate-
rial, with the characteristic format of 29x14x6.5 cm ap-
plied from the late 19th century. The floor constructions
were mainly wooden constructions although, as multi-
story buildings became more common, more complex
constructions with iron and later steel elements (sus-
penders or traverses) were used either for support or re-
inforcement of the wooden construction or in combina-
tion with brick and later with concrete, the new material
of the time. The Prussian vault was characteristically used
in the floor constructions of the basement areas.



Y nornenly MOPQOMOLWKMX KapakTepucTrKka objekaTta
rpabervx npe 1919. roarHe, oHK CY, y FOTOBO NOAjeaHa-
KOj Mepu, MOrn 61TK pasyheHe nim KomnakTHe OCHOBe
(anjarpam 5). Y npoceky je oko 57% objekaTa nocmaTpa-
HOr MeproAa MMano KOMMaKTHY, a 43% pa3BujeHy OCHO-
By [1pO30PCKIM OTBOPM OBMX 3rpaja Cy NOjeAVHAYHN, LUTO
je N KapaKTepUCTUYHO 3a MacKBHY rpafrby, Mpu Yemy cy
y HelwTo Behoj Mepn 3acTynsbeHr OHY Makbh (65% ) y of-
HocCy Ha Behe oTBOpPe. (Anjarpam 6).

[Lwjarpam 5 — CreneH pa3yhHeHocTn objekTa no TMNoBYMa 3a ne-
purop npe 1919. roanHe
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[njarpam 6 — bpoj 1 reomeTprja NPO30PCKIMX OTBOPA MO TUMO-
BMMa 3a nepviog npe 1919. loanHe
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A - nepuopg npe 1919. A — period before 1919

Morphologically, floor plans of pre-1919 buildings
are either compact (57%) or complex (43%) (Chart 5). The
buildings have single window openings, which is a typ-
ical feature of massive construction; as for size, smaller
openings are more common (65%) than the large ones
(Chart 6).

Chart 5 - The characteristic floor plans by pre-1919 house type
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Chart 6 — The number and geometry of window openings by
pre-1919 house type
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Macafia nocMaTpaHux 3rpaaa je, no nNpasuny, Mante-
pucaHa, a 13y3eTHO PEeTKO, jaB/ba Ce MCTOBpeMeHa npu-
MeHa oneke Ha dacaaw, anv kof Manor 6poja objekaTta
y HM3y. (Avjarpam 7). KapaktepmuctryaH npo3op Yy AaTom
nepviofy je ApBeHW, N0 Ty ABOCTPYKM, Ca pa3MakHy-
TVM KpWaMMa Koja Cy 3acTak/beHa jeAHOCTPYKMM Mpo-
30PCKMM CTaKMoM. 3abenexeHo NpucycTBO APYrvX Ma-
Tepwjana 3a m3pady NpoO30pckux okeupa, MBL-a wawn
anyMVHWjyMa, NpeacTaB/ba pPe3ynTaT HakHaAHWX UHTep-
BeHUMja v 3ameHe nNpo3opa (avjarpam 8).

[ujarpam 7 — ®acafHa obnora — MaTepujanii no TMMNoBKMa 3a Mne-

pviog 1919-1945. (MpoueHTyanHa 3acTynsbeHocT Beha oa 100%
npefcTaBba NPUMEHY BULLE Pa3NNUUTIX MaTepujana Ha Gacaam)

00jeKTU Y HIK3Y 3
inarow

namerne
lamela

cnobopHocTojehn objekTn
free-standing

Hwnjarpam 8 — MaTepujan Npo3opcKmx OKBMpa Mo TUNOBMMA 3a
nepunog npe 1919. rognHe

006jeKTI Y HU3Y

Generally, the facades of the observed buildings
were rendered in mortar; concurrent use of brick was
very rare and is observed in a few row houses (Chart 7).
The characteristic window is wooden, with 2 separate
single-glazed wings in a casement. Other observed win-
dow materials, such as PVC or aluminium, were added
in consequent interventions and window replacements
(Chart 8).

Chart 7 - Fagade rendering and cladding — materials by pre-
1919 house type. (Percentage higher than 100% illustrates
usage of more than one facade material)

100 oneka %

brick %

100 mMantep %
. plaster %

100

Chart 8 — Window materials by pre-1919 house type
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wood
jomene [ R R R
lamela . reu
pvC
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free-standing

50% 60% 740% 80%

. AnyMUHWyM
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TunnuHe Kyhe N HbXOBE KapaKTepucTmnke

Y nepuony npe 1919. roanHe y Cpbuju ce rpage
TpW TMNa objekaTa (avjarpam 1), npu yemy npeosnahyjy
00jeKTn y HK3y. C 063VPOM Ha U3y3eTHO Many HOMUHaHY
BPEAHOCT Y30pKa (YKYMHO CTOTMHAK BMLUENOPOLNYHNX
objekaTa), TUNCKe KapakTepucTunke 61 ce morne feduHum-
CaTv jelnHo y Cnydajy objekata y HM3y. Ha ocHoBy cnpo-
BefeHVX CTaTUCTUYKIMX aHan3a Ha NOCMATPaHOM Y30PKy
YCTaHOBJ/bEHE Cy PeNeBaHTHE KapakTepuCTVKe T3B. MPO-
ceyHe Kyhe, Kao 1, TvnnyHe Kyhe y HK3y" y norneay: pas-
yHeHOCTV OCHOBe, CNPaTHOCTY, BPCTE KPOBa, YKynHOT
6poja cTaHOBa Yy 00jeKTy Kao 1 bpoja CTaHOBa Mo Cnpa-
Ty, Te HaumMHa kopulherba nprzemba. Takohe, ,npoceyHe
0COOVHE" YCTaHOB/bEHE CY W Y nornefy nojeavHuX ene-
MeHaTa MaTepwjanusaumje, npe cBera HaunHa — Matepuja-
na 3a 3aBplUHy obpaay dacage, 3aTvim 06AMNKa, BENUYMHE
1 MaTepujanmsaLvje npo3opa (tabena 2).

Tabena 2 - Ynopeaxu npernes TunuuHe Kyhe y H13y v npoceu-
He kyhe 3a nepuoa npe 1919. roarHe

A - nepuopg npe 1919. A — period before 1919

The house types and their characteristics

Before 1919, there were three types of buildings con-
structed in Serbia (Chart 1), with the predominance of
the house in a row. Considering the small sample out
of the total of approximately one hundred multifamily
residences, typical characteristics could be defined for
the house in a row. The statistical analyses of the sample
yielded the relevant features of what was established as
the average house and the typical house in a row as for:
the complexity of the floor plan, the number of floors, the
type of roof, the total number of apartments per house
and per floor, and the purpose of the ground floor. Fur-
thermore, house characteristics were averaged with re-
spect to particular elements of materialization, namely,
fagade rendering and cladding, and window shape, size
and materials (Table 2).

Table 2 - A comparative overview of the average house and the
typical pre-1919 house in a row

MpoceyHa kyha
The average house

Tunnuna kyha y Hu3y
The typical house in a row

CnpatHocT M+2
Number of floors GF+2

[14+2 nan M+3
GF+2 or GF+3

HaunH kopuwhersa nprsemba

Ground floor use mostly commercial

npeTexHo Noc/1oBarkbe

NPEeTeXHO NOCIoBaMe
mostly commercial

No. of apartments per floor

YKynaH 6poj cTaHoBa y 06jeKTy 9,1 9,82
Total no. of apartments per house
Bpoj ctaHoBa No eTaxu 3 3

PasyheHocT ocHoBe
Complexity of floor plan

PaBHOMPABHO KOMMaKTHa 1nun pasyheHa
either compact or complex

NpeTeXXHO KOMMaKTHa
mostly compact

Bpcra kposa
Roof type

KOC
pitched

KOC
pitched

[Mpo30opcKmM oTBOPY
Window openings

Masio NojeamnHauHmx oTeopa
low window to wall ratio

Masno nojeAnHayHyx OTBOpa
low window to wall ratio

MaTepunjanusaymja Npo30PCKMX OpBO OpBO
OKBUpa wood wood
Window materials

3aBpluHa obpaga pacane mantep mantep
Facade rendering and cladding plaster plaster
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Tabena 3 - V3abpaHn Npymepn 1 OCTanM KapakTepUCTUYHM
nojaBHW 06MUKM BULENOPOANYHMX Kyha rpahernx y Cpbujn
npe 1918. roognHe

Table 3 — The sample selection of multifamily houses built in
Serbia before 1919

cnobopaHocTojehe
free-standing

namene
lamela

y HU3y
inarow

M13abpaHu npumepw

Samples

OcTanu KapakTepUCTUYHWM NojaBHK 00U 1 NPUMEPN
Other characteristic examples

Kako mehy kyhama rpaheHum npe 1919. roguHe ao-
MUHMPajy Kyhe y HK3y, MOTNYHO je NOrMYHO [la KapakTe-
PUCTIKE NpoceyHe Kyhe aaTor meproaa rotoBo y NoTmny-
HOCTW KOpecnoHAMPajy Ca KapakTepucTnkaMa TUnuyHe
Kyhe y H13y. 3a pa3nunky of uix, cnoboaHocTojehe kyhe
13 NOCMaTPpaHor Neprofa, Kao v namene, Mory ce nocma-
TpaTV 1 aHanM3MpaTi Camo Kao MojeAnHaYHN npuMmepm
rpahesuHa. C 0631MpOM Ha HIXOBY CTapoCT, Mehy mano-
6POjHMUM 3rpafama 13 OBOT Meproaa Manu je 6poj OHKIX
Koje cy cayyBane CBOjy ayTEHTUUHOCT 1 WUHTErpuTeT, na
je jenaH ofj OCHOBHUX KpuTepujyma NpunvMkom ofabunpa
KOHKPETHMX MpuMepa Koju penpeseHTyjy oarosapajyhe
TVMNOBe 3rpafa rpaheHnx y nocMaTpaHoMm nepuoay oro
yrnpaBso OBaj.
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Logically, as the house in a row is the predominant
type of house built before 1919, there is almost absolute
correspondence between the characteristics of the av-
erage house of the period and the typical row house. In
contrast, the free-standing house and the lamela can be
studied solely as individual examples of buildings from
this period. As a result of their age, only few of the ex-
isting buildings of the period have preserved their au-
thenticity and integrity. Thus, the main criteria for the
choice of the representative sample for the correspond-
ing house types of the observed period were as follows.



Y cnyuajy cnoboaHocTojehe Kyhe, kKao 1 3rpafie Tvna
namene, npv ofabunpy penpeseHTa pyKoBOAMIO Ce Yntbe-
HULOM Aa Cy rpaheBviHe 3apxane, roToBo Yy LienocTy,
CBOJ OPUTVHANHK W3rNef 1 CTPYKTYPY, a Aa U3MeHe Koje
Cy NpeTpnene, a T4y ce akTvBMparba 1 aaanTtaumje not-
KPOBHOT MPOCTOPa, HWCY BUTHO yTuLane Ha FKXOBY ay-
TEHTUYHOCT. CMYaH NPUHLMAN je NPUMErbeH 1 Npun-
KoM opabvipa 3rpage Koja npefcTasiba , TUNMUHY Kyhy y
HW3y rpaheHy npe lNpBor ceeTcKkor paTta’, Na je ojabpaH
npumMep Koju je, Takohe, y Hajsehoj Mepu 3aapao CBOjy
ayTeHTnyHocT. OfabpaHa Kyha, no rotoso CBMM Napame-
TpUMa, OfiroBapa TPaXXeHoj TUMMUHO] Kyhn: CnpaTHOCTM
je N+2 y opurnHanHom crarpy, a faHac [M+2+11K, ca Ko-
CVIM KPOBOM 1 MpeoBnahyjyhom HameHoM NocioBatsa y
NpuU3emMsby, C MakblM OTBOPUMA Ha ManTepucaHoj daca-
M Y KOje Cy NOCTaB/beHN TUMUYHK LPBEHM MPO30PCKM
pamosy. VI3y3eTak umHK 6poj CTaHOBa Ha eTaxn U, no-
cnefmnyHo, ykynaH 6poj CTaHoBa Y 3rpadu, Koju je HelwTo
MatbV Oy OHUX KOje b1, Npema CTaTUCTUYKMM aHanv3ama,
Tpebano fa uma TvnuuHa Kyha y Husy. OBa ofcTynakba
MOry ce 00jacHWTI NMPUCYCTBOM BENMX 1 PaCKOLIHWMjNX
CTaHoBa Ha etaxu. OfabpaHa Kyha je AoHekne pasnuuu-
Ta 'y nornepy pasyheHocT ocHoBe (oHa je pasyheHuja),
[IOK je CTaTMCTVKa Nokasana Aa cy Kyhe y HW3y 13 oBor
nepuofa bune NpeTexHo KOMMakTHe (LUTO He UCKIbyuyje
y noTnyHocTn Kyhe nonyT oe ogabpaxe).

A - nepuopg npe 1919. A — period before 1919

The samples for the free-standing and the lame-
la house were chosen upon the fact that the buildings
have almost entirely preserved their original appearance
and structure, while the subsequent interventions, main-
ly conversions and adaptations of the loft, have had no
significant effect on their authenticity. A similar criteri-
on was used in choosing the sample for the typical row
house built before World War I, which has kept its original
features to a great extent. Its characteristics mostly cor-
respond to all parameters of the required typical house:
the number of floors was originally GF+2, now GF+2+L;
the roof is pitched; the commercial premises are mainly
on the ground floor; there are medium-sized openings
with typical wooden window frames on the rendered fa-
cade.The aberration can be seen in the number of apart-
ments per floor and, consequently, per house, which is
somewhat lower than expected by the statistical analy-
sis for the typical house in a row, and can be explained
by the fact that the apartments per floor are more spa-
cious and luxurious. There is also certain variation as to
the complexity of the floor plan: the chosen sample is
complex while statistics shows that the row house of the
period was mainly compact.
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CrambeHa cnobogHocTojeha 3rpaga

Free-standing residential building

CnpaTtHocT MNo+M+1+(Mk) Number of floors: Ba+GF+1 + (Lo)
Bpoj ctambeHunx jeavHnua 4 (6) Number of apartments: 4 (6)
[oBpLlIVHA TUMCKe eTaxe  bpyTo 122 m? Floor area Gross 122 m?
Heto 92 m? Net 92 m?
[oBpLlUMHE CTaHOBA C1-C4=40 m? Apartment area C1-C4=40 m2
BrcrHa Heto (CeTna) 344 cm Floor height Net 344 cm
BpyTo (CnpatHa) 372 cm Gross 372 cm
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BuwenopoanuHa kyha cnpatHoctv Mo+M1+1. Moaw-
rHyTa je 1911. roguHe y CKNony NpBOr KOMMeKca paj-
HUYKMX CTaHoBa Yy beorpagy HacTanor nmpema npojek-
Ty apxuTekTe JenncaseTe Hauvh. Kao cnoboaHocTojeha
3rpaga, NPUOAMXKHO KBafpaTHe OCHOBE, Hasasn ce Ha ca-
MOM Yy 6110Ka 1 NpeAcTaBsba 3aBpLWHY Kyhy y HU3Yy of
TPpW He3aBMUCHe rpaheBuHe Koje unHe Komnnekc. MNpume-
PEHO HaMEeHM COLMjanHOr CTaHOBakba, 3rpajia je CKpoMHa
MO CBOM BOJTyMEHY W efleMeHTMa OBMKOBaHa, a Npw-
MerbeHV YeTBOPOBOAHM KPOB KOjM je HaTKpKBa, NpeacTa-
B/ba afieKBaTaH HauyvH Aa ce 0bnnKyje 3aBpLHN objekaT
y HW3Y. Y 3rpagy ce ynasu u3 ABOpuLITa KPO3 LieHTpan-
HO MocTaBsbeHK ynas. icnog kyhe ce npocTvipe nogpym,
[IOK j€ MCMof, CTPMOT KOCOT KPOBa TaBaHCKM NMPOCTOP.

A —nepuopg npe 1919. A — period before 1919

A multifamily house with the GF+1 floor scheme. It
was built in 1911 within the first working class housing
complex in Belgrade, according to the design by archi-
tect Jelisaveta Nacic. It is an almost square free-standing
house located at the corner of the block as the last in a
row of three detached houses which comprise the com-
plex. In accordance with the purpose to provide social
housing, it is modest in volume and elements of form. Its
hipped roof is an adequate solution for forming the final
building in a sequence. The house is accessed from the
yard through the centrally positioned entrance. There is
the basement under the house while the area of the loft
is under the pitched roof.
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OcHoBa npu3emba
Groundfloor Plan

OcHoga cnpata
First Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

OcHoBa yraoHe 3rpafe je LeHTPpanHo CUMETPMUYHA Mo
CBOM KOHLenTy. Ha cpeanHu aBopulliHe dacade Hanasm
ce CTeneHMLWHW NPOCTOp Ca 3aBOjWUTUM [JBOKPAKMM CTerne-
HULLITEM KOje BOAM Ha CMpaT U, Aasbe, Ha TaBaHCKM NpoC-
Top. OKO CTeneHMLWTa CY, KaKo y Npr3emsby, Tako 1 Ha Cr-
paTty, obopmbeHa no ABa MAEHTVYHA CTaHa eKOHOMUUHE
1 jeHOCTaBHe NPOCTOPHe opraHu3auuje. CacTojanu cy ce
o[, cobe 1 Kyxutbe, oK Cy, N0 cBemMy cynehu, Hy»KHULM 3a
CTaHape oBe 3rpafle, bvnu BaH 0bjexTa, y aAsopuwTy. Cra-
HOBW MMajy BENMKY CMpaTHY BUCKHY OA Npeko 4 MeTpa,
TPOCTPaHO Cy OPUjEHTUCAHW U, Y TOM CMIUCITY, UCTYyHbaBa-
NV Cy afieKBaTHe XUTWjeHCKe YCNoBe Yy Nnorneny OCBETIbe-
HOCTW ¥ NMpOBeTPaBarba.

A - nepuopg npe 1919. A — period before 1919

lMpecek
Section

. HaKHaHO afanTpPaHo — rpejaHo
converted attic — heated area

The floor plan of the corner building is centrally sym-
metric. In the middle of the yard facade there is the stair-
well with a winding two-flight stairway leading upstairs
all the way to the loft. On both the ground- and the first
floors there are two identical apartments formed around
the stairway, with simple and economical spatial organi-
zation; they contained a room and the kitchen while the
toilets seem to have been outside in the yard. The apart-
ments are over 4 m high and have a three-sided orienta-
tion, which ensured adequate compliance with lighting
and airing requirements.
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u ENIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKUmje Original constructions
1,12 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL 1 (521)
3K of oneke 44 cm, 060CTPaHoO ManTepucaH brick wall 44 cm,
KPEUHMM ManTepomM plastered both sides with lime plaster
1,33 310 KA HEFPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
3K of oneke 29 cm, 060CTpaHoO ManTepucaH brick wall 29 cm,
KpEUHMM ManTepomM plastered both sides with lime plaster
1,02 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
31 of oneke 44 cm, 060CTPaHoO ManTepucaH brick wall 44 cm,
KpeUHNM ManTepomM plastered both sides with lime plaster
1,15 MERYCIPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION

HEPEJAHOT MPOCTOPA 1 (MNT)
6poaCKM Noa 2cm, NoTnaTocHKLe 8/5 cm 'y necky
5-8 cm, npyckn csog 20 cm

TO UNHEATED AREA 1 (MNT1)
wood decking 2cm, sleepers 8/5 in sand bedding,
Prussian vault 20cm

LK

MEBYCTPATHA KOHCTPYKLWVIA MCMOA
HEIPEJAHOT MPOCTOPA 1 (MTT)

HabujeHa 3emrba 5Cm, AallyaHu cnenv noa 2.5cm,
[pBeHe TaBarbade 14/18cm Ha 80cm, TpLUYaHW
nnadoH 5cm

FLOOR CONSTRUCTION

TO UNHEATED ATTIC 1 (MTT)

rammed earth 5cm, wooden subflor 2.5cm, wood-
en rafters 14/18cm at 80cm distance, straw-plaster
ceiling 5cm

35

MPO30P
APBEHW, ABOCTPYKM Ca Pa3MakHYy TUM KpUIMa

WINDOW
Wooden, double frame,
double sash with single glazing
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ApanTrpaHe KOHCTpyKLUumje

Renovated constructions

0,34 MEBYCIPATHA KOHCTPYKLUMIA M3MERY [IBA FLOOR CONSTRUCTION BETWEEN
CTAHA 2 (MS2) TWO STORIES 2 (MS2)
namest napket 1cm Ha apMnpaHoj LIEMEHTHO)] parquet flooring 1cm, reinforced cement screed
Kowysrbuum 5¢cm, MBL donuja, enactndmumpanm 5cm, PVC foil, elastic styrofoam 1cm, wooden sub-
cTmponop 1cm, galwyaHn cnenu nog 2.5cm, floor 2,5cm, wooden rafters 14/18cm at 80cm with
JpBeHe TaBatbaue 14/18cm Ha 80cm / MuHepanHa  air 4cm and mineral wool 10cm infill,
ByHa 10cm + Bazgyx 4cm, TpwyanHu nnadoH 5cm straw-plaster ceiling 5cm

041 KOC KPOB (KK1) PITCHED ROOF (KKT)

Lpen, MonpeyHe neTse, Nogy»KHe NeTse, Tep
nammp, por 10/14cm Ha 80cm / MuHepanHa ByHa
10cm + Bazayx 4cm, ME donuja, rmnckapToHCKe
nnoye 1,25cm

clay roof tiles, battens, counter battens, roofing pa-
per, rafter 10/14cm at 80cm distance,

mineral wool 10cm and air 4cm infill, PE foil,
gypsum boards 1,25cm

CNCTEM TPEJAHbA
eneKkTpryHa neh

HEATING SYSTEM
electric stove

MPUMPEMA TOMJIE BOAE
enNeKTprYHY 6ojnep

HOT WATER SYSTEM
electric boiler
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3rpana je MacBHOT cknona 1 rpaheHa je onexkom cTa-
por dopmaTa. [lebsbrHa Haa3eMHUX KOHCTPYKTUBHMX 31~
nosa je 1% vnn 1 oneka. Mpunvkom ofaburpa KOHCTPYK-
umja v matepwjana, NOWTOBaHN Cy 3axTeBM COLMjanHOr
CTaHOBatba, anu Cy, TaMo rAe je To b1no onpasAaHo, Npw-
MEHMBaHe CaBpemeHe KOHCTpyKLMje Tora Aoba. Of Ma-
CUBHUNX XOPU3OHTATHMX KOHCTPYKUMja MPUMEHEHO je
apMMPaHO-OETOHCKO CTeMeHuLITe, Kao M TaBaHWLa Ka
NoAPYMy KOja je caCTaB/beHa M3 MPYyCKMX CBOAOBA. 3a
PasnKy Of WX, TaBaHMLe U3MeRy cnpaToBa, Kao 1 oHa
Ka TaBaHy Cy fpBeHe. [lpBeHa je 1 KOHCTPYKUWja KOCor
KpoBa nokpviseHor Lpenom. Gacaga je bvna mantepuca-
Ha C MITKOM apXUTEKTOHCKOM M1aCTMKOM KOja OAroBapa
cetecujn. Opabup maTepujana Kojuma je 3rpafa rpaheHa
6110 je yCIOB/bEH HETOBOM HAMEHOM, anit HaUWH Ha Koju
je kyha obnmKoBaHa, H1je 0fjaBad CYPOTUHCKM YTUCAK.
Mpo3opw Ha Kyhw Cy 06nMKOBaHW Kao MOjeanHaYHM, Ma-
NVIX AMMEH3Vja, a yrpaheHa je ApBeHa cTonapuja no tmny
LBOCTPYKe KyTuje Ca pasmakHyTUM Kpuanma.

Kyha je 3anpana BeRWHy CBOjVX KapakTepucTiKa u3
BpeMeHa Kaja je HacTana. VI3meHe ce youasajy y afanta-
UMj1 NOTKPOBSba Y jOW ABa HOBa CTaHa, y3 3afpxaBarbe
NpBOOUTHE BWCKHE MOTKPOBHOr MpocTopa, [aHac je
Kyha cHabgeBeHa noTpebHVM MHCTanaymjama BoAoBoAa
M KaHanmsauuje, a y ToM CMUCITY Cy M3BPLUEHE KOpeKLM-
je y yHyTpallkb0oj opraHusaumjy noctojehrx cTaHoBa. Y
nornedy noTeHUWjanHe eHepreTcke caHaumje 1 pexabu-
nvTaumje 3rpage, cam CKIoM v NpUMerbeHn mMatepuja-
NIV MOTY Ce CMaTpaTVi MOTOAHMM 3a OBakaB BWA UHTED-
BeHUMje. Kako je dacapa AaHac OpoHyna, eHa caHauuja
MOXe MOCTaTW NOBOJ 3a eN0Barbe Uy NPaBLy eHepreT-
cKor yHanpehersa kyhe, nmajyhu, nputom, y Buay mno-
TeHUWjanHa OrpaHuyerba Koja Npomsunase w3 Craty-
ca 3awTtrheHor KynTypHOr fobpa Koju uMTaB pagHUuKm
KOMMeKC nma.
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The house is massive, built in the old-format brick.
The thickness of the structure walls above ground level
is 1% or 1 brick. The choice of the constructions and the
materials was influenced by the requirements of social
housing; however, modern constructions were applied
wherever it was justified. Massive constructions were
used in the reinforced concrete stairway and the Prus-
sian vault floor construction in the basement. In contrast,
the floor constructions between the floors and to the loft
were wooden, as was the construction of the tile-clad
pitched roof. The facade was rendered in mortar with
shallow architectural plaster decorations in the Seces-
sion style. Although the building materials were chosen
to suit the purpose, the house was not designed to leave
an impression of penury. The windows were formed as
small-sized single openings in wooden double case-
ments containing two separate single-glazed wings.

The house has preserved most of its authenticity.
The changes are reflected in the conversion of the loft
into two apartment units within the original height of
the area under the roof; also, the house is now equipped
with the necessary plumbing, which required adapta-
tions of the interior organization of the existing units.
With respect to potential energy improvements and re-
habilitation of the building, its structure and the applied
materials can be assessed as suitable for such interven-
tions. Since the facade is now dilapidated, its renovation
could initiate enhancements in energy savings; however,
it should be noted that there could be limitations relat-
ed to the status of protected cultural heritage, which ap-
plies to the whole complex.



A - nepuog npe 1919. A — period before 1919

49



ATnac BuuenopoanuHux 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

A5
A5

CrambeHa 3rpaga TvMna namena

ooo
ooo

oo

<50%

Residential building — lamela

CnpatHocT MNo+M+1+(Mk) Number of floors Ba+GF+1 + (Lo)

bpoj ctambeHunx jeauHnua 22 (33) Number of apartments 22 (33)

[oBplWHa TUNCKe eTaxe  bpyTo 723m? Floor area Gross 723 m?
HeTo 561m? Net 561 m?

[oBpLVHe CTaHOBA

np. C1-C7,C10, C11=40m?

Apartment area

gr.fl. C1-C7,C10, C11=40m?;

(C8=53 m% C9=62 m’

C8=53 m? C9=62 m’

cnp. C12-C18,C21, 151l C12-C18, C21,
C22=40m? C19=53 m?; C22=40m? C19=53 m?
C20=62m? C20=62m°

BucunHa HeTo (CBeTna) 355 cm Floor height Net 355 cm

BpyTo (CnpatHa) 380 cm

Gross 380cm




LU

BuwenopoamnyHa kyha no Tuny namene cnpaTHoOCTK
Mo+l+1. MoagurHyTa je Kpajem npse feleHuje 20. Beka
Y CKJOMy MPBOr KOMMMeKca PafHNuYKmnx CTaHoBa y beo-
rpagy. CacToju ce 13 WecT He3aBUCHUX QYHKLMOHANHNX
LenvHa-ynasa ca nocebHUM CTeneHuwTnMa Kojuma ce
npUCTyna ca ABOPVILLHE CTPaHe 3rpaje KanapM1UcaHoM
000aHOM CTa3oM. Kako je pey o colmjanHim CTaHOBW-
Ma, MPUMEHEHM MaTepUjany 1 enemeHTV O0NMKoBarba
Cy CKPOMHW, anw Cy, 3axBasbyjyh NpojeKTaHTCKOj BELITH-
HW, M306ErHy T MOHOTOHMja M3AYKeHOT 0bjeKTa 1 NoTeH-
UMjanHm CUPOTUHCKI yTHCaK OBakBYX Kyha. Vicnog uene
3rpaje je noapym, IOK Ce NCMof, CTPMOT KOCOT KpOBa Ha-
713310 TaBaHCKM NMPOCTOP.

A —nepuopg npe 1919. A — period before 1919

A multifamily house of the lamela type with the GF+1
floor scheme. It was built at the end of the first decade
of the 20" century as a part of the working class housing
complex in Belgrade, the same as A4. It comprises six in-
dependent functional entities-entrances, with separate
stairways accessed from the yard via a cobbled perim-
eter path. Since this was a social housing development,
the applied materials and elements of form are modest;
however, the designer’s skill helped to avoid the monot-
ony of an elongated structure and a potential impression
of penury such a house might give. The basement is un-
der the entire building and the loft area is under a steep
pitched roof.
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A A A A
OcHoBa npursemba
Groundfloor Plan
o
|
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OcHoBa TWNCKe eTaxe
Typical Floor Plan
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[pecek
Section

HerpejaHo
unheated area

rpejaHo
heated area

OcHoga 3rpafe je 13ayxeHa 1 CBOjV M 0bIMKOM npa-
TV YAMYHY perynaupjy. Y CBakom Of WeCT ynasa ce Hana-
31 [1BOKPAKO 3aBOj1TO CTEMEHWMLLTE KOje NoBe3yje CBe Hu-
BOE 3rpajie, OKO Kojer ce Ha MpmU3emrby 1 CnpaTy obpasyjy
No [Ba WaeHTMYHa cTaHa. CTaHOBM Cy Maxom TWUMCKM Mo
CBOjOj NPOCTOPHOj OPraHM3aLmj1 1 cacToje ce of cobe n
KYX1HbE, C TUM LUTO Y 3aKPUB/bEHOM Ay NlamMene nojeaw-
HW CTaHOBW [0OMjajy jou jenHy AoaaTHY coby. Y yna3Hom
Jeny Cy, CUMETPUYHO Y OAHOCY Ha CTEMEHWMLLHY MPOCTOP,
BV NOUMPAHK HYKHULK, Te ce moxe pehu aa cy CTa-
HOBM MManu nyHy MHOPaCTPYKTYpHY OMpemMsbeHOCT 3a
fato foba. Benvika cnpaTHa BMCMHA CTaHOBA U HMXOBA
[IBOCTPaHa opujeHTalwja omorynyjy 106py OCBET/bEHOCT
1 NpoBeTpaBarbe.

A - nepuopg npe 1919. A — period before 1919

HaKHaAHO afanTMpaHo — rpejaHo
converted attic — heated area

The floor plan of the building is elongated, its shape
following the street front. In each of the six entranc-
es there is a winding two-flight stairway connecting all
levels, around which there are two identical apartments
both on the ground- and the first floor. Generally, the
apartments have a typical spatial organization, compris-
ing a room and the kitchen, while the curved segment
of the building contains a few apartments with an ad-
ditional room. There were toilets at the entrance area,
placed symmetrically to the stairway zone, ensuring that
the apartments were fully fitted for the time of construc-
tion. High floor constructions and the two-sided orienta-
tion provide adequate lighting and airing.
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U ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

OpurrHanHe KOHCTpyKuUmje

Original constructions

1,12 CNOJbALWMW 31O 1 (SZ1)
31z of oneke 44 cm, 060CTpaHoO ManTepucaH
KPeUHVM ManTepom

EXTERNAL WALL 1 (521)
brick wall 44 cm,
plastered both sides with lime plaster

1,33 31 KA HETPEJAHOM MPOCTOPY 1 (ZN1)
31 o oneke 29 cm, 060CTPaHO ManTeprcaH
KPeUHVM ManTepom

PARTITION WALL TO UNHEATED AREA 1 (ZN1)
brick wall 29 cm,
plastered both sides with lime plaster

1,02 311 KA HETPEJAHOM MPOCTOPY 2 (ZN2)
31z of oneke 44 cm, 060CTpaHo ManTepucaH
KPeUHVM ManTepom

ARTITION WALL TO UNHEATED AREA 2 (ZN2)
brick wall 29 cm,
plastered both sides with lime plaster

1,15 MERYCIPATHA KOHCTPYKUWIA M3HAL
HETPEJAHOI MPOCTOPA 1 (MNT1)
6poaCKY Noa 2cm, NOTNATOCHULE 8/5 cm 'y necky
5-8 cm, npyckun ceog 20 cm

FLOOR CONSTRUCTION

TO UNHEATED AREA 1 (MNT1)

wood decking 2cm, sleepers 8/5 in sand bedding,
Prussian vault 20cm

0,95 MEBYCIPATHA KOHCTPYKLWVIA MCMOA
HETPEJAHOT MPOCTOPA 1 (MTT)
HabujeHa 3emrba 5Cm, AallyaHu cnenv noa 2.5cm,
[pBeHe TaBarbade 14/18cm Ha 80cm, TpLUYaHK
nnadoH 5cm

FLOOR CONSTRUCTION

TO UNHEATED ATTIC 1 (MTT)

rammed earth 5cm, wooden subflor 2.5cm, wood-
en rafters 14/18cm at 80cm distance, straw-plaster
ceiling 5cm

35 MPO30P
APBEHW, ABOCTPYKM Ca Pa3MakHyTUM Kpuanma

WINDOW
Wooden, double frame, double sash
with single glazing
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A —nepuopg npe 1919. A — period before 1919

ApanTrpaHe KOHCTpyKLUumje

Renovated constructions

MEBYCTIPATHA KOHCTPYKLWIA M3MEBRY [IBA
CTAHA 2 (MS2)

NamMen napket 1¢m Ha apMMPaHOj LLEMEHTHO]
Kowysrbuum 5¢cm, MBL donuja, enactndmumpanm
cTmponop 1cm, galwyaHn cnenu nog 2.5cm,
IpBeHe TaBarbaue 14/18cm Ha 80cm / M1HepanHa
ByHa 10cm + Bazgyx 4cm, TpwyanHu nnadoH 5cm

FLOOR CONSTRUCTION

BETWEEN TWO STORIES 2 (MS2)

parquet flooring 1cm, reinforced cement screed
5cm, PVC foil, elastic styrofoam 1cm, wooden sub-
floor 2,5cm, wooden rafters 14/18cm at 80cm with
air 4cm and mineral wool 10cm infill,

straw-plaster ceiling 5cm

e e ]

KOC KPOB (KKT)

Lpen, MonpeyHe neTse, Nogy»KHe NeTse, Tep
nammp, por 10/14cm Ha 80cm / MuHepanHa ByHa
10cm + Bazayx 4cm, ME donuja, rmnckapToHCKe
nnoye 1,25cm

PITCHED ROOF (KKT)

clay roof tiles, battens, counter battens, roofing

paper, rafter 10/14cm at 80cm distance, miner-
al wool10cm with air 4cm infill, PE foil, gypsum
boards1,25cm

CNCTEM TPEJAHbA
eneKkTpryHa neh

HEATING SYSTEM
electric stove

MPUMPEMA TOMJIE BOAE
enNeKTprYHY 6ojnep

HOT WATER SYSTEM
electric boiler
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OCHOBHY BepTUKaNHy KOHCTPYKLM]Y 3rpaje YnHe Ma-
CMBHO 3viAaHN 31a0Bu of 1 unu 1% oneke ctapor ¢op-
mata. CreneHuTe je MacuBHO, apMUPAHO-BETOHCKO, AOK
Cy TaBaHuLe, n3Mehy CnpaToBa 1 Ka TaBaHy, ipBeHe. M3y-
3eTak NpefcTaB/ba TaBaHMLA Ka noapymy. OHa je macue-
Ha 1 CcacTaB/beHa 13 NPYCKMX CBOAORA. [lpBEHa je U KOH-
CTPYKLMja CIIOKEHOT KOCOT KPOBA, Ca MOCEOHO pelleHNnM
3abaTHMM AENOBMMa Ha KpajeB1Ma, Kao 1 Ha joll TP Mec-
Ta Ayk ynuure dacane. Gacasa je buna manTeprcaHa v ca
eNemMeHTIMa NAWTKe NNacTvke Koja MO CBOjUM CTUMCKUM
KapaKkTepucTkama oaroapa ceuecujn. [lonatHu aeko-
PaTUBHU enemeHT Ha Gpacaam YvHe 1 NocebHO 0bMKOBA-
HW [EN0BK fipBeHe KOHCTPYKUMje Ha 3abaTHMM AenoBu-
ma. Mpo3opu Ha Kyhin cy 0bMKOBaHW Kao nojefnHauHu,
Manux avMmeH3nja, a yrpaheHa je ApBeHa cTonapuja no
TWNY OBOCTPYKE KyTuje Ca pasmMakHyTUM KpUavma.

I nopen oapeheHnx n3mveHa Koje cy bune mare no
CBOM OOMMY, BOJlyMEH V1 OCHOBHe OO/IMKOBHE KapakTe-
PUCTVIKe 3rpafie HUCY MerbaHe. I3meHe y ogHOCY Ha np-
BOOWTHO CTarbe ornefajy ce y agantaumjn NOTKPOBbA Y
jol Mo ABa HOBa CTaHa Mo ynasy, Npuv Yemy je 3aapxasaH
OPUIVMHANHKU BOMYMEH MOTKPOBHOI NMPOCTOPa, a Npuia-
rohaBaHe caHWTapHe NPOCTopwje 1 MHCTanauuje noTpe-
6ama caBpemeHor ctaHoBara. Gacafa 3rpaje je, Haxka-
NOCT, JaHac y nowem CTakby 1 NpefameT je napumnjanHmx
MHTepBeHLMja 1j 0OOHOBe o CTpaHe NojenHNX CTaHapa.
Komnnekc pagHUYKX CTaHOBA Y»KKMBa CTaTyC CNOMEHW-
Ka KynType WTo, Kof NoTeHUWjanHe eHepreTcke caHaumje
3rpafe, MOXKe OrpaHuunTL NpumeHy oapeheHux mepa,
anu ce NpPOCTOP 3a OBakBO AeNOBatbe CBAKaKO MOXe
Hahu y AOAATHOM 130M10Bakby YHyTPaLIFe CTpaHe 3ua0-
Ba, OAHOCHO Y MHTEPBEHLMjama Y CKIOMY TaBaHNYHKIX U
KPOBHWX KOHCTPYKLMja.

[e)}

The main vertical construction of the building is
formed by massive 1-or 1% old format brick walls. Equal-
ly massive, the stairway is of reinforced concrete while
the floor constructions between the floors and to the loft
are wooden. The exception is the basement floor con-
struction, which is in massive Prussian vaults. The con-
struction of the complex pitched roof is made of wood,;
it has special gables at the ends and at three more po-
sitions along the street front. The facade was rendered
in mortar with shallow decorative elements in the style
of the Secession. The specially formed elements of the
wooden construction at the gables also lend to the em-
bellishment of the facade. The windows were formed
as small-sized single openings in wooden double case-
ments containing two separate single-glazed wings.

Despite certain small-scale alterations, the volume
and the original design qualities of the building have not
been changed. The loft has been converted to accom-
modate two additional apartments per entrance, with-
out altering the original volume of the space; besides,
the modern plumbing system and installations have
been introduced as a necessity of modern living. The fa-
cadeisin a poor condition and has been exposed to par-
tial rehabilitation individually undertaken by the tenants.
The working class development complex enjoys the sta-
tus of a monument of cultural heritage, which could put
certain constraints to potential energy rehabilitation
measures; however, improvements could be introduced
through additional insulation of the interior walls or in-
terventions within the loft or roof constructions.



A - nepuog npe 1919. A — period before 1919
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CrambeHOo-NoCNoBHa 3rpaaa
y OKBUPY rpagckor 6noka

<50%

N
ooo
ooo
oo

w P

Mixed use building in a row

CnpatHocT MNo+M+2+(Mk) Number of floors Ba+GF+2 + (Lo)
bpoj ctambeHux jeavHnua 4 (6) Number of apartments 4 (6)
NoBpLwnHa TMNCKe eTaxe  bpyTo 285 m? Floor area Gross 285 m?

HeTo 232 m? Net 232 m?
[oBpLVHe CTaHOBA C1=96 m% C2=114 m? Apartment area C1=96m?% C2=114 m?
[oBpLVHe nokana N1, N4=74m?12,13=30m?  Commercial area N1, N4=74 m? N2, 13=30 m?
BucuHa HeTo (CBeTna) 346 cm Floor height Net 346 cm

BpyTo (CnpatHa) 384 cm Gross 384 cm




BuwenopofmuHa CcTambeHa 3rpafa, CnpaTHOCTM
Mo+l1+2. MoanrHyTa je npep [NpBu CBETCKM paT npe-
Ma MPOjeKTy YrneaHor apxmntekTe bpaHka TaHa3zesnNa, y
CKIOMY jeAHOr Off rPafCKMX 6NIOKOBa eNUTHOT fena Taja-
wroer beorpaga. CumeTpuja je QOMUHAHTHU NMPUHLKN Y
00n1KOBatby 3rpafle, Kako Ha dacaaw, Tako 1y pa3yhe-
HOj OCHOBW Ca Pa3BMjeHVIM ABOPULIHUM KpUvma. Yna3
y 3rpagy je LeHTPanHO MoCTaB/beH, a IeBO W [ECHO Of
Fbera Ce HvXy Mo ABa JloKana. VICnop uenokynHe no-
BpLMHe Kyhe npyKajy ce nogpymcke npoctopuje Koje
Cy CIyXKWne Kao OCTaBe CTaHapa WM Kao MaraumHCKm
NPOCTOP NOKana 13 Npu3emsba, a Hag uMTaBum objek-
TOM je TaBaHCKM NPOCTOP Koju Huje O1o HamereH CTa-
HOBarby. 360r CBOjMX OCODEHOCTH, 3rpaja je AaHac nof
3aLlWTNTOM ApXaBe.

A — period before 1919

A - nepnoa npe 1919.

A multifamily house, with the GF+2 floor scheme. It
was built in the eve of World War I according to the de-
sign by a renowned architect Branko Tanezevi¢, within a
city blockin an elite part of contemporary Belgrade. Sym-
metry was the leading principle in modeling both the
facade and the complex floor plan with unfolding yard
wings. The entrance has the central position, with two
business premises on each side. The house has the base-
ment and the loft spreading over the entire floor area:
the former was used as the storage for the tenants and
the commercial entities from the ground floor, while the
latter was not used for living. Due to its specific features,
the building is now under government protection.
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|
OcHoBa npvizemsba }
Groundfloor Plan

OcHoga Il cnpata
Second Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

CUMETPUYHO KOHUMNMPaHa OCHOBA 3rpajie OpraHm3o-
BaHa je OKO LIeHTPaHO NOCTaBfbEHOr AABOKPAKOT CTere-
HULUTA KOJE je, AeNOM, UCTYPEHO Ka ABOPULLTY. Ha cBakom
O/l [1Ba CMpaTa 3rpajie NpojeKkToBaHa Cy Mo [1Ba NpocTpa-
Ha CTaHa, MOEHTUYHOT KOHLENTa, anu pasnmuutor 6poja
coba Ha ynmuHoj cTpaHn Kyhe. CBakiM ofi CTaHOBa je on-
pemsbeH Ca [1Ba CaHuTapHa uBopa, WC-oM v BENMKMM Ky-
NaTWIOM, Kao, eKOHOMCKMM [1e/IOM CTaHa CMELTEHVM Y
JBOPULLIHVIM KDUAVIMA 3rpajie. 3a pasnvky o coba ca ynu-
UHe CTpaHe, Kof Kojux Huje B1no cMeTH N 3a 0besbeherbe
NPVPOAHON CBET/A ¥ NPOBETPaBakba, Npeacobme u je-
Ha 01 CO0a, CMeLLTEHa Yy CPEAVHI CTaHa, Cy OBE efleMeHTe
KoMbOpa CTULANE MHANPEKTHO NMPEKO Marber NMPeTnpoc-
TOpa Ha Yy IBOPULIHOT 1 YANUHOT KPUa.

A - nepuopg npe 1919. A — period before 1919

[pecek
Section

HaKHaAHO afanTMpaHo — rpejaHo
converted attic — heated area

Symmetrically designed, the floor plan of the build-
ing is organized around the centrally positioned two-
flight stairway partly projecting to the yard. On each of
the two floors, two spacious apartments were designed
with an identical concept but varying number of front
rooms. Each apartment was equipped with two sani-
tary units, a water closet and a master bathroom, as
well as the economy zone positioned in the yard wings.
The rooms at the front had unimpeded natural lighting
and airing; in contrast, the entrance hall and one of the
rooms, positioned centrally, acquired such comfort indi-
rectly via a small entry at the corner of the front and the
yard wings.
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U ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

OpurrHanHe KOHCTpyKuUmje

Original constructions

1,12 CNOJbALWMW 31O 1 (SZ1)
31z of oneke 44 cm, 060CTpaHoO ManTepucaH
KPeUHVM ManTepom

EXTERNAL WALL 1 (521)
brick wall 44 cm,
plastered both sides with lime plaster

0,89 CNO/bAWK 31 2 (SZ2)
31 of oneke 59 cm, 060CTpaHoO ManTepucaH
KPEUHVM ManTepoM

EXTERNALWALL 2 (5Z2)
brick wall 59 cm,
plastered both sides with lime plaster

1,33 310 KA HETPEJAHOM MPOCTOPY 1 (ZN1)
31 o oneke 29 cm, 060CTPaHO ManTeprcaH
KPeUHVM ManTepom

PARTITION WALL TO UNHEATED AREA 1 (ZN1)
brick wall 29 cm,
plastered both sides with lime plaster

1,01 3 KA HETPEJAHOM MPOCTOPY 2 (ZN2)
3K of oneke 44 cm, 060CTPaHO ManTepucaH
KpeuYHM MasiTepom

PARTITION WALL TO UNHEATED AREA 2 (ZN2)
brick wall 44 cm,
plastered both sides with lime plaster

0,82 30 KA HETPEJAHOM TMPOCTOPY 3 (ZN3)
31 o7 oneke 59 cm, 060CTPaHO ManTepucaH
KpeUHVM ManTepom

PARTITION WALL TO UNHEATED AREA 3 (ZN3)
brick wall 59 cm,
plastered both sides with lime plaster

147 3V KA CYCELY/OMNATAUMIA 1 (DZ1)
31[ Of oneke 29 cm, ManTeprcaH KpeyHrm
ManTepoOM Ca yHyTpallbe CTpaHe

DILATATION WALL 1 (DZ1)
brick wall 29 cm,
plastered on internal side with lime plaster

1,1 3V KA CYCEQY/ONNATALMIA 2 (DZ2)
31f Off oneKe 44 cm, ManTeprncaH KpeuHnm
ManTepPOM Ca YHyTpalltbe CTpaHe

DILATATION WALL 2 (DZ2)
brick wall 44 cm,
plastered on internal side with lime plaster

1,03 MEBYCTPATHA KOHCTPYKUWMIA U3HALL
HEMPEJAHOT MPOCTOPA 1 (MNT1)
napkeT 2.2cm, aallyaHuy cenm nog 2.5cm,
noTnatocHuue 8/5 cm y necky 5-8 cm, Npycku
csog 20cm

FLOOR CONSTRUCTION

TO UNHEATED AREA 1 (MNT)

parquet 2.2cm, wooden subfloor — plank 2.5cm,
sleepers 8/5cm in sand bedding 5-8cm,
Prussian vault 20cm

0,84 MEBYCTPATHA KOHCTPYKLWMIA UCMOL
HETPEJAHOT MPOCTOPA (MTT)
necak 2cm, 6nato ¢ nNneBoM 5cm, aallyanHu cienm
noA 2.5cm, TaBarbave 16/24cm Ha 80cm, TpLYaHm
nnadoH 5cm

FLOOR CONSTRUCTION

TO UNHEATED ATTIC (MTT1)

sand 2cm, rammed earh with chaff 5cm, , wooden
subflor - plank 2.5cm, rafters 16/24cm at 80cm dis-
tance, straw - plaster ceiling 5cm

=

35 MPO30P
[lpBeHy, ABOCTPYKM Ca pa3mMakHyTVIM Kpuamnma

WINDOW
Wooden, double frame,
double sash with single glazing
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A —nepuopg npe 1919. A — period before 1919

ApanTrpaHe KOHCTpyKLUumje

Renovated constructions

- SRR
AN

0,34 MERYCIMPATHA KOHCTPYKLIVIJA M3MERY ABA FLOOR CONSTRUCTION
CTAHA 2 (MS2) BETWEEN TWO STORIES 2 (MS2)
namen NapkeT 1cmM Ha apMUPaHOj LEMEHTHO] parquet flooring 1cm, reinforced cement screed
Kowyreuum 5cm, MBL donuja, enactndmumpanm 5cm, PVC foll, elastic styrofoam 1cm, wooden sub-
cTvponop 1cm, gawyaHn cnenu nog 2.5cm, floor 2,5cm, wooden rafters 16/24cm at 80cm with
npBeHe TaBakbaye 14/18cm Ha 80cm / MuHepanHa — mineral wool 10cm and air T4cm infill,
ByHa 10cm + Bazayx 4cm, TpwyaHu nnadoH 5cm straw-plaster ceiling 5cm

043 KOC KPOB (KKT) PITCHED ROOF (KK1)

Lpen, nonpeyHe neTse, NofyXHe NeTse, Tep
nanunp, gacke 2,4cm, por 13/15cm Ha 80cm /
MUHepanHa ByHa 10cm + Basayx 5¢cm, ME donuja,
TMNCKaPTOHCKe rove 1,25cm

clay roof tiles, battens, counter battens, roofing pa-
per, planks 2.4cm, rafter 13/15cm at 80cm distance,
mineral wool 10cm and air 5cm infill, PE foil, gyp-
sum boards1,25cm

CUCTEM TPEJAHA
€NeKTPUYHM paanjaTop (€TaxKHO rpejarbe)

HEATING SYSTEM
individual radiator heating system / electric boiler /
hot water

MNMPUNPEMA TOTMJE BOAE
eNeKTpUYHY 6ojnep

HOT WATER SYSTEM
electric boiler
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3rpaga je rpaheHa y MacMBHOM KOHCTPYKTVIBHOM
cucTemy, onekom ctapor ¢popmata. [lebsbrHa KOHCTPYK-
TUMBHMX 3KOBa OMaja Mo BUCKHW 00jekTa, a y 3aBuC-
HOCTW Ofi MONOXKaja 1 HameHe, ebbhHa UM je 1, 15 nnu
2 oneke. TaBaHuLle Ka NoapyMmy 1 13mehy cnpatosa cy
MacwvBHe, v rpaheHe Cy Kao T3B. MPYCKW CBOAOBK, KOjK
Cy Ce YecTo NpuUMetrbMBany Ko CONMAHO rpaheHux Kyha
¢ noyeTka 20. Beka. MacVBHO je 1 CTeneHnwTe y 3rpaau,
Unju Cy NoaecTu Takohe n3seaeHn y Gopmm cermeHTHIX
JIYKOBa Of} OMneKe OC/IOFEHMX Ha CUCTEM YeNTMYHINX Tpa-
Bep3W. 3a Pa3nvKy of Hux, MehycnpaTHa KOHCTPYKLMja
Ka TaBaHy je ApBeHa, Kao 1 CNIOXKEHa KPOBHA KOHCTPYK-
Umja Ha npaBe cTonuue. Macapa kyhe je kapakTepucTny-
Ha MO CBOjVM CTUNCKUM eleMeHTIMA KOjW, MO OCHOBHNM
OfJIMKaMa, Of,roBapajy CPMCKO-BM3aHTWJCKOM CTUATY, ann
objenutbyjy 1 enemeHTe celiecuje. PasHopoaHY enemveH-
TV apPXUTEKTOHCKE MNacTUKe Koju OANUKYjy OBy Kyhy m3-
BeLeHM Cy Y ManTepy y KOju Cy, Ha NOjeAVHMM AeNIOBMMA,
YTUCKMBaHe Kepammnyke nnouuue. MojeanHayHn otBopu
Ha dacafjama cy MarbUx JUMeH3Kja, a yrpaheHa je ApBeHa
cTonapvja KapakTepucTUUHa 3a AaTv Neprog rpaherbsa.

Kyha je penak npumep 3rpafe ca nodetka 20. Beka
KOja je oCTana ovyBaHa O AaHalrbKx faHa, a Aa je, npu
TOM, Y Hajsehem 0bunMy 3afipana CBOjy NPBOOWTHY KOH-
uenuujy 1 opraHmsauujy. JegmHa o36ubHMja M3MeHa Y
OfJHOCY Ha NPBOBUTHO CTakbe je apanTalyja TaBaHCKOr
NpocTopa y NOTKPOBIbE, ann je oHa v3BefeHa 6e3 mno-
[M3arba BUCMHE KPOBHE KOHCTPYKLMjE, TaKo fa He Ha-
pylwasa NpBOOWTHM M3rnen 3rpage. Kapaktep ynuyxe
dacage, a npe cera unMHbeHMUa Aa objekaT yxKvBa CTa-
TYC KynTypHOr A06pa, He npy»ajy MoryRHOCT 3a 3Hauvaj-
HUWje VHTepBeHLVje Y CMUCITY eHepreTcKor yHanpehehsa
objeKTa, anu ce NoTeHUMjanHe Nosuumje 3a OBaKBO Aeno-
Bakbe MOTY eBEeHTYaIHO HaCyTUTU Ha ABOPULLIHOj CTPa-
HW 00jeKTa, KOja je 3HaTHO CKPOMHMje TpeTUpaHa, Kao vy
Lefny NOTKPOBIba.

The house was built in the massive construction sys-
tem, in brick of old format. The thickness of the struc-
ture walls decreases with the height of the building: de-
pending on the position and the purpose, the walls are 1,
1%, or 2 bricks thick. The floo constructions to the base-
ment and between the floors are massive, built as Prus-
sian vaults, which was a readily used floo construction
type for the solidly built houses at the beginning of the
20th century. The massive quality is also seen in the stair-
way, whose landings were built as segmental brick vaults
suspended by a system of steel traverses. In contrast, the
floo construction to the loft is wooden, as well as the
complex joggle post roof construction. The facade fea-
tures distinct elements based on the Serbian Byzantine
style also encompassing the Secession. The various dis-
tinguishing architectural embellishments were rendered
in plaster with ceramic tiles occasionally impressed. The
single facade openings are not large and the installed
wooden framework is typical of the construction period.

The house is a rare example of the 20" century archi-
tecture whose authentic concept has been preserved to
a great extent. The only major change to the initial de-
sign has been the conversion of the loft into a living area;
however, this has been done without altering the height
of the roof construction so as not to disturb the original
appearance of the building. The character of the front fa-
cade, along with the status of the house as cultural her-
itage, does not allow significant interventions toward
energy enhancement; on the other hand, such poten-
tial activities might be undertaken at the yard side of the
house, which was much more modestly treated, and par-
tially at the loft.



A - nepuog npe 1919. A — period before 1919
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B period 1919 — 1945
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1960.

1919 - 1945.

b - neprop 1919 - 1945.

BpemeHcko paspobsbe v3mely ABa cBeTCka paTa
obyxBaTa Nepuoz Of CKOPO YETBPT BeKa MUPHOLOMCKOT
*nsoTa y Cpbujn. KapakTepucTiKa aaTtor BpemeHa, no-
rOTOBO y MPBMUM rognHama nocne MpBor CBETCKOr paTa,
6vna je ekcnaHamja rpahera koja je ycneauna HakoH
paTHWX pa3aparba, a 6vna y 3Haky 3HauajHVX Myrpalmja
CTAHOBHMLWITBA Y HOBOJ, 3HaTHO Behoj Apasn. Pa3Boj MH-
LyCTpuje 1 Npeay3eTHUWTBa AONPUHOCKAN Cy EKOHOM-
CKOM Y3AW3atby rpahaHCcKor CTafexa Koju CBOj KanuTan,
y cBe Behoj Mepu, ynaxe y nofmsarbe 3rpafa pasnnymtiix
HameHa, anw, y Hajsehoj mepwu cTambeHux.

ObjekTn rpabeHn v3mehy ABa CBeTCKa paTa [aHac
ymHe 7,2% noctojeher rpahesrHckor doHaa Cpbuje. Ogaj
nofaTak yKkasyje Aa, NPOLUEHTYaHo, YAe0 faTux 3rpada y

1970. 1980.

B - period 1919 - 1945

The time between the two world wars spans over
almost a quarter of a century of peaceful life in Serbia.
Especially in the years following WWI, the period was
characterized by a construction boom which ensued
after war devastations and was prompted by popula-
tion migrations in the new, considerably larger state. The
growth in industry and entrepreneurship contributed
to the economic rise of the middle class and their ever
greater investment into property development, primar-
ily purposed for housing.

Presently, the houses built in the interbellum peri-
od comprise 7.8% of the existing Serbian building stock.
The small share of these buildings in the total census can
be largely explained by historical circumstances and the

1990.

2012.



YKYNHOM GOHAY HIje BENWKK, LUTO Ce MOXKe 00jacHWTM 1
NCTOPWjCKMM OKONTHOCTVMA, OGHOCHO pa3aparbiMa Koje
je y3pokoBao [lpyru CBeTCKM pat. A, C NPaBOM Ce MOXe
pehu Aa, y Hallum yCnoBuMa, 3HaTaH 6poj 3rpaga v3 Tor
BPeMeHa VMa BPEAHOCT M 3Hauaj ynpaBo Ca acneKTa hh-
XOBE UCTOPUYHOCTH.

Y OfHOCY Ha yCTaHOB/beHe ypbaHWCTMUKe TMMNoBe
3rpaja, y OBOM Mepuody AOMUHMPajy 0bjekTu y HU3y
(BMWe oA TpY YETBPTMHE), WTO yKasyje Ha HaunH dop-
Muparba ypbaHe CTpyKType Yy Hace/bimMa v MaTpuiLly 3a-
CHOBaHy Ha T3B.,rpaackum 6nokosuma’. Oko 16% aHa-
NV3MpaHnx 3rpaga umHe cnobopHoctojehn objekTn Ha
3acebHOj Mapuenn, oK cBera oko 6% MpeacTasbajy
T3B. J1amene’, O4HOCHO OBjeKTN Ca BULIe 3acebHMX yna-
3a. Kapa cy ctambeHu 0bjeKkTv y nuTarsy, namene 13 oor
neprofa Ce MaxoM Be3yjy 3a T3B. PafHMUKa Hacesba
rpaheHa vnn y camom rpagy, Wiv 'y OKBMpY V3ABOjeHMX
MHOYCTPWJCKMX KOMMNeKca Ha rpafckoj nepudepuju.
TexHonoruje rpaheta fator BpemeHa cy bune Takee fa
Ce BMCOKM 06jeKTH joll yBeK He rpage y Cpbuju.

[Lwjarpam 1 - 3acTyn/beHocT Tunosa mehy objekTma rpahe-
HUM Yy neprody 1919-1945.

78%
Y Huzy
Inarow

AHanM3oM yKymHor rpahesuHckor ¢oHaa y mehy-
paTHOM MepUOAY, MOXe Ce 3aKbyunTV Aa LOMUHMPajY
00jeKTV HaMerEHM CTaHOBakby, 1 fia Cy, TOTOBO PaBHO-
MEPHO, 3acTyn/beHe BWLIEMOPOAVYHE CTambeHe 3rpa-
ne (58%), kKao 1 cTambeHo-NOCNoBHe 3rpaae (42%),Haj-
vewhe ca nokanuma y npusemsby. Kog HajzacTynibeHvjer
TVMa 3rpagja y OBOM Mepuomy, a To Cy OBjeKTN y HU13Y,
3acTyn/beHa je NpMbAMXKHO MCTa pacnofena Kao Ko

b - nepwvion 1919 - 1945, B — period 1919 — 1945

subsequent devastation of World War Il. However, it is
their historical value that lends importance to a consid-
erable number of buildings from the period and makes
them worthy of study.

With respect to the established urban house types,
there is prevalence of the house in a row (more than
three quarters of the total), which is indicative of the for-
mation of the urban tissue and the city block matrix. The
free-standing house on a separate lot accounts for about
15% of the analyzed buildings, whereas the lamela, an
apartment building with multiple separate entrances,
accounts for merely 6%. In residential housing, lame-
la buildings from this period are often associated with
working class housing, built either inside the town tissue
or within suburban industrial premises. The contempo-
rary technology still did not allow for the construction of
high rise buildings in Serbia.

Chart 1 - Breakdown by 1919-1945 house type

16%
CnobopaHocTtojehn
Free-standing

6%
Jlamena
Lamela

Regarding the overall building stock in the inter-
bellum period, it is dominated by residential houses
with an almost equal share of multifamily residences
(60%) and residential-commercial combinations with
business premises usually located on the ground level
(40%). Among the commonest house type of the peri-
od, the row house, there was an approximately similar
distribution in the total sample (multifamily residences
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YKyMHOT y30opKa (53% KONeKTUBHOr CTaHOBatrba, Hacnpam
47% cTambeHO-NOCNOBHWX 0bjekaTa), oK ce Hajsehe of-
CTynatbe 0ff NpOoCeKa youasa Kog T3B. c1oboaHocTojehmx
objekaTa koju cy, y Buwe of 80% chnydajeBa, UCKbyUn-
BO CTambeHu. (aujarpam 2). Tpeba vmatn y Buay Aa ce
onpeheH 6poj objekaTa AaTor BpemeHa - a To ce npe cee-
ra OIHOCK Ha OpWrMHaNHO cTambeHe 3rpaje - flaHac Ko-
pUCTW y ApYre, YrNaBHOM MOC/OBHE CBPXe, Tako fia ce
nojauy NpwvikasaHu y anjarpamy 2 ofHoCe Ha faHalutby
HameHy OBMX 3rpafa.

Oujarpam 2 — 3acTynsbeHoCT objekaTa ca fenatHocTma Mehy
cTambeHnM 3rpagama rpaheHrm y nepuogy 1919-1945.
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[Oujarpam 3 — CnpaTtHOCT objekaTta Mo KapakTePUCTUYHMM TU-
nosmma 3a nepunog 1919-1945.
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and residential-commercial combinations accounting
for 55% and 45%, respectively). On the other hand, the
largest deviation from the average was observed in free-
standing buildings, 80% of which had exclusively resi-
dential purpose (Chart 2). It should be noted that a num-
ber of the buildings, especially those that were built for
housing, are presently used for other, mainly commercial,
purposes; therefore, the data in Chart 2 refer to the pres-
ent use of the buildings.

Chart 2 - The share of houses containing commercial premises
by 1919-1945 house type

N W e otk

Residential
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Chart 3 - The number of floors by characteristic 1919-1945

house type
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3rpafe koje Cy MOAM3aHe Yy aHanmM3MpaHoM nepu-
ofly Cy y npoceky umane 4,3 cnpata, WTo 6w 3Haumno
[a je pey o 3rpafama cnpatHocTu I+3 nnum M+4. Osak-
Ba CNPAaTHOCT je KapakTepuUCcT1YHa 3a CBe TMMOBE 3rpaja
mehypaTHOr Nepropaa, C TUM WTO je HeLITO HUKa Kof CJlo-
6onHocTojehunx (3,6), AoK Hajsehy NpoceyHy cnpaTHOCT
nMajy 0bjekTn y H13y (4,4). Mehy ManobpojHM namena-
Ma 13 OBOI mepwoda AOMVHMPAjy 3rpade CnpaTHOCTA
[+4. Mpr3zemHe 3rpafe, Kao 1 OHe Ca jefjH1M CrpaToM
ce peTKo rpafe y oBoM nepuoay. /IcTo Tako, KapakTe-
PUCTMYHO je Aa je BMCOKa CMpaTHOCT objekaTa peTka U
He npenasun ceflaMm CNpaToBa,a Npeosnahyjy oHK cnpat-
HoCTW Matbe of +4. (avjarpam 3)

[poCTOpHa OpraHu3almja 1 BenvuMHa 3rpaja U3
OBOI Nepro/ia Takeu Cy Aa OHe, y Mpoceky,MMajy 12,3 cTa-
Ha, WTO 61, y OAHOCY Ha NPETXOAHO YCTaHOBSbEHY NMPO-
CeyHy CMpaTHOCT, 3HaYMNo Aa ce y ocHoBW dopmrpa 2
10 3 ctaHa. HewTo Behn 6poj ctaHoBa No eTaxu (3 A0
4 CTaHa) KapaKTepucTMyaH je 3a namene 13 OBOr nepu-
0f1a, LUTO OAroBapa YMrbeHNULM Aa Cy OHe Y OBOM MNepu-
ofly rpaheHe Kao TvMn Kojv 3a0BOSbaBa NoTpebe T3B. Co-
UMjanHor v NPUCTYNayHor CTaHoBakba. (Tabena 1)

Tabena 1 - bpoj cTaHoBa Mo TMNoBKMa 3a neproa 1919-1945,

b - nepwvon 1919 - 1945, B — period 1919 — 1945

The average number of floors in the observed build-
ings was 4.3, with the patterns of GF+3 or GF+4. This was
characteristic of all types of houses built between the
wars; however, the free-standing house was somewhat
lower (3.7) while the row house had the highest average
(4.3). The average number of floors in the few lamelas of
the period was GF+4. High rise structures were rare and
the predominant floor scheme was lower than GF+4
(Chart 3).

Regarding spatial organization and size of the build-
ings, the average number of apartments is 12.4. In com-
parison with the average number of floors given above,
this yields 2 to 3 apartments per floor. Characteristically,
the lamela house has a slightly greater number of apart-
ments per floor (3 to 4), which corresponds to its pur-
pose of subsidized housing (Table 1).

Table 1 - The number of apartments by 1919-1945 house type

YKynHO Tun 3rpage House type
1919-1945.
Total
1919-1945
bpoj cTaHoBa - 5-10 cTaHoBa 51 72 24 48
3acTynbenHoct [%] | >-10 apartments
Number of 11-20 cTarosa 41 24 60 42
apartments [%] 11-20 apartments
21-30 cTaHoBa 7 1 12 7
21-30 apartments
31-40 cTaHoBa 2 2 2 2
31-40 apartments
41-50 cTaHoBa 0 - 3 -
41-50 apartments
lMpoceuaH 6poj CTaHOBa Ha ynasy 12,3 9.8 15,6 12,5
Average no. of apartments per entrance
MpoceuaH 6poj eTaxka 43 3,6 43 44
Average no. of floors
[MpoceuaH 6poj CTaHOBa Ha eTaxu 29 2,7 36 2,8
Average no. of apartments per floor
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Kako [lnjarpam 4 nokasyje, 6e3 o63mpa Ha tmn obje-
KTa, npeosnahyjy 3rpage umja je NOBPLWMHA Yy ONcery of
150 no 300 m? lMpoceyHa NoBpLIMHA OCHOBE MehypaT-
HWX 3rpaja n3HocK 275,3m? na 6w, yaumajyhu y ob3vp
npoceyaH 6Poj CTaHOBa MO eTaXK, TO 3HAUMMO Aa je NPo-
CeyaH CTaH y MehypaTHoM nepuogy 610 NOBpLUMHE OKO
95m?.

[Oujarpam 4 — MospwuHa 3rpage y 0cHoBK (1 ynas) no TMNoBu-
Ma 3a nepuoa 1919-1945.
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3a nocMaTpaHK Neprop je KapakTepucTMyHo aa fio-
MUHMPajy KOCW KPOBOBW Ha 3rpagama (92%), 6e3 ob-
3vpa Ha nocmaTpaHu Tmn objekTa (aujarpam 5). Cnpo-
BefleHa aHanM3a HauvHa Kopuwhera MNOTKPOBHOM
npocTopa NpvKasyje AaHalltbe CTarbe Yy norneay Hauu-
Ha kopuwhersa. Mokaszano ce fa ce, 6e3 063npa Ha TUN
3rpafie, flaHac y Npoceky 57% MNOTKPOBHOM MpOCTopa
OBWX 3rpafla KOPUCTK 3a CTaHOBakbe (Arjarpam 6), nako
Ce 3Ha ia y NocMaTpaHoM Nepwrofy NOTKPOBHW, TauHwje
TaBaHCKM NPOCTOPW, MO NPaBUAy HUCY 61N KopuiwheHu
y cTambeHe cBpxe. OBakBa cuTyallnja ce Moxe objacHN-
TV HaKHAJHWUM MHTEpBeHLMjaMa CTaHapa Yy CBPXY MpeT-
Baparba TAaBAHCKMX MPOCTOPA Y CTaHOBE Kao jeAHUM Off
HaunHa obe3behrBarba AoAaTHOM CTamMbeHor NpocTopa
y ypbaHum cpeavHama.
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As seen in Chart 4, the floor area in the range of
150-300 m? prevails, house type notwithstanding. The
ground floor area average for the interbellum buildings
is 228.7m2 which, if combined with the average number
of apartments per floor, yields the average apartment
floor area of about 80 m?.

Chart 4 - The ground floor area (1 entrance) by 1919-1945
house type
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. 150 m? = 300 m?
150 - 300 sgm

. > 300 m?

over 300 sqgm

80% 100%

The predominance of the pitched roof (93%) is ob-
served in all house types (Chart 5). The survey on the us-
age of the loft area reflects the present state of affairs.
Regardless of the house type, it appears that an average
of 58% of loft space in the buildings is now used for resi-
dence (Chart 6) although this was uncommon in the ob-
served period. This can be explained by subsequent in-
terventions on the part of the tenants with the aim to
convert the loft into residential area and so provide addi-
tional housing in the urban environment.



[ujarpam 5 — 3aCTym/beHOCT KOCUX M PaBHUX KPOBOBA Ha
objekTMa rpaheHnm y neprogy 1919-1945.
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Lwjarpam 6 — Kopuiihere NoTKpoBHON NPoCTopa no TMNoBu-
Ma 3rpaja 3a nepnop 1919-1945.
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3a nocmaTpaHy NEPUOA KapakTePUCTMYHA je MacuB-
Ha rpagrba. Oneka je AOMUHaHTaH maTepwujan Tor Bpe-
MeHa, NPV Yemy je, TPAeceTUX roanHa NPOLLIOr Beka,
JoWo A0 MPOMeHe 1 CMarbetba GpopmaTta Ha, 1 AaHac
aKTyenHu 25x12x6,5cm. lNprmeHa apmmnpaHor 6eToHa
nocTana je yobvuajeHa y OBOM Nepuofy, Morotoso Kaja
je peu o mehycnpaTHUM KOHCTPYKLMjama, Koje ce Beoma
UeCTo 13BOfE Kao apMMpPaHo BETOHCKeE, MpK Yemy Cy Haj-
3acTynibeHnje cuTHopebpacTe TaBaHuLe, 610 Aa je pey
O OHWUM JIMBEHNM Ha TNLLY MECTa, U OHUM NOSTYMOHTaM-
HUM, Hajuelhe Tvna Xepbcm. Mopen NoOMeHyTUX TaBaHW-
La, Nouurby fia ce MpuMetsyjy, anu 3HaTtHo pehe, 1 MOH-
TaXKHE UM NONYMOHTaXHe TaBaHuLe ca oarosapajyhom
MCMYHOM Off KepaMUUKKX efnemeHaTa. Kog marbrx obje-
KaTa, anv 1y Ciyyajy TaBaHuLe Ka TaBaHCKOM NPOCTOpY,
jow yBeK Ce npumerbyje v fpBeHa TaBaHuLa.

b - nepwvion 1919 - 1945, B — period 1919 — 1945

Chart 5 - The share of pitched and flat roofs by 1919-1945
house type
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Chart 6 — The use of the loft by 1919-1945 house type
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Predominantly, the construction method of the ob-
served period was massive. Brick was the material of
choice, with the new format of 25x12x6.5cm introduced
in the 1930s and still used today. The use of reinforced
concrete became common, especially in floor construc-
tions, which were usually ribbed, either cast-in-situ or
semi-prefabricated; Herbst ceilings prevailed. Much less
commonly, there were semi- or prefabricated construc-
tions with adequate ceramic filling. Wooden construc-
tions were still used in smaller buildings and in ceilings
to the loft.
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Y norneny MOpGONOWKMX KapakTepuCTMKa objeKaTa
rpaheHurx n3mehy fBa CBETCKa paTa, MOXKe Ce KOHCTaTo-
BaTV Aa Cy, y TOTOBO NofijefiHakoj Mepu, Morie byTn pas-
yheHe nnm KoMnakTHe OCHOBE, WTO je KapakTepucTUUHO
3a CBe TMMOBe 3rpafja NpviKazaHe Ha agujarpamy 7. Mpo-
30PCKM OTBOPM OBMX 3rpada Cy NojeAvHauYHN, WTo je n
KapaKTepuCTUYHO 33 MAaCUBHY rpafiby, Mpw uyemy Cy Yy ro-
TOBO PaBHOMPABHOj MEPU 3aCTyMNIbeHM KakKo MakbK, Tako
1 Behwu oTBOPM (Anjarpam 8).

Oujarpam 7 — CreneH pa3yheHocTv 06jeKTa No TMNoBMMa 3a ne-
prog 1919-1945.

00jeKTH Yy HK3y
in arow

namene
lamela

cnobogHocTojehn objekTn
free-standing

0% 20% 40% 60%

[wnjarpam 8 — bpoj 1 reomeTprja NPO30PCKMX OTBOPA MO TUMO-
BMMa 3a nepviog 1919-1945.
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MaTepujanmsaumja dacagH1x 31AaoBa NOCMaTPAHVIX
3rpafia je Takea fia Cy 310BM y Hajgehem 6pojy ciyyaje-
Ba MaITepUCaHn, HePETKO,MNeMEHNTVIM ManTeprma’ nnm
BelTaukMM KameHoM (aujarpam 9). Hajuewhe yrpahneaH
NpPO30p Y AaTOM Nepromy je APBeHN, MO TUMY LBOCTPY-
KW, Ca Pa3MakHyTUM KPWIMMa Koja Cy 3acTak/beHa jef-
HOCTPYKMM MPO30PCKMM CTakOM. [1pncycTBO ApYrunx
matepujana 3a v3pafy NpPO30PCKMX OKBMPa Koje je 3a-
benexeHo Ha TepeHy MoXe ce 06jaCcHUTU HacTojakem 1
noTpebomM CaBpeMEHMX KOPUCHNMKA [la 3aMeHOM NPO30-
pa nobosbliajy yCnoBe XK1BoTa y MPOCTOPY Koju Kopucte
(onjarpam 10).
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Morphologically, the buildings of the between-war
period show equal distribution of either complex or com-
pact floor plans regardless of the house type (Chart 7). In
accordance with massive construction, the window open-
ings are single; as for dimensions, there is almost equal dis-
tribution of smaller and larger openings (Chart 8).

Chart 7 — The characteristic floor plans by 1919-1945 house
type
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complex
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Chart 8 — The number and geometry of window openings by
1919-1945 house type
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With respect to facade materials, the walls of the ob-
served buildings are mainly rendered with plaster; fine
plasters or artificial stone were not rare (Chart 9). The
most common window of the period was wooden, with
2 separate single-glazed wings in a casement. The occur-
rence of other window materials observed in the survey
can be explained by subsequent tenants’ interventions
aimed to improve the living comfort by window replace-
ment (Chart 10).



Aujarpam 9 — GacagHa obnora — MaTepujani no TUNOBKMA 3a Ne-
pvior 1919-1945. (MpoueHTyanHa 3acTynsbeHocT Beha on 100%
NPeLACTaB/ba NPVIMEHY BULLE Pa3NNUMTVX MaTepujana Ha dacaam)
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Hwnjarpam 10 - MaTepujan Npo3opcKkmnx OKeMpa No TMNoBMMa
3a nepnop 1919-1945.
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b - nepwvon 1919 - 1945, B — period 1919 — 1945

Chart 9 - Facade rendering and cladding— materials by 1919-
1945 house type. (Percentage higher than 100% illustrates us-
age of more than one facade material)
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Chart 10 - Window materials by 1919-1945 house type

. NIPBO

inarow

wood
e [N E A B |
e s N Bl

cnobogHocTtojehn objekTn
free-standing

50% 60% 740% 80%

Tunnuxe Kyhe N HbXOBE KapaKTepucTmnke

Kao wro je Ha amjarpamy 1 mokasaHo, y nocmarpa-
HoM nepuogy namehy ABa cBeTcKa pata, y Cpbujn ce rpa-
M Tpw Trna objekaTta: cnoboaHocTojehu, objekaT y HM3y
y OKBUMPY rpafckor 6noka, anu 1 Behn 6poj objekata ca
BMLE ynasa no Tvny namena. CnposeAeHe CTaTUCTMyKe
aHanu3e Ha mocmaTpaHoMm y30pKy omoryhwne cy aa ce
yCTaHOBe KapaKTepwcTvKke T3B. ,MpoceuHe Kyhe’, kao 1
fa ce feduHuLy TUNKUHe Kyhe 3a CBaku HaBefeHW Tvn
1 TO y nornegy: pasyHeHocTn oCcHoBe, CNpaTHOCTY, BP-
CTe KpoBa 1 HauMHa Kopwiwherba MOTKPOBHOT MPOCTOPa,
YKynHOr 6poja CTaHoBa y 0bjeKTy, Kao 1 6poja CTaHOBa
no cnpaty, Te HauMHa kopuwwherba npusemsba. Takohe,
npoceyHe ocobuHe Cy yCTaHOBIbEHE 1 Y norneay noje-
OVIHVIX enemeHaTa Matepujanvsaumje, npe cBera HaumnHa
— MaTepwjana 3a 3aBplUHy obpaay dacae, 3aTvim 00NnKa,
BeNWUMHE 1 MaTepujanm3aumje npo3opa.

. anyM1HUjym
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90% 100%

The house types and their characteristics

As seen in Chart 1, there were three house types
in Serbia between two world wars: the free-standing
house, the house in a row within a city block, and the
lamela house - a large building with multiple entrances.
The statistical analysis of the sample yielded the charac-
teristics of the average house and enabled the definition
of the typical house for each established type with re-
spect to the following: complexity of the floor plan, num-
ber of floors, roof types, usage of the loft and the ground
floor, and the total number of apartments per house and
per floor. Besides, typical features were determined rela-
tive to particular elements of materialization, namely fi-
nal facade rendering and window shape, dimension and
materials.
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Tabena 2 — OCHOBHe KapakTepuCTVKe TUMMYHMX 3rpaja 3a

nepuofg 1919-1945.

Table 2 - Basic characteristics of 1919-1945 house types

Tun 3rpane

House type
CnpatHocT M4+2 nnn T+3 143 nnn MN+4 143 nan MN+4
Number of floors GF+2 or GF+3 GF+3 or GF+4 GF+3 or GF+4

HaunH kopunwhersa
npvsemra
Ground floor use

Hajuyelwhe cTaHOBarbe
mostly residential

Hajuelwhe cTaHOBarbe
mostly residential

HewTo Yelwhe CTaHOBare
slightly more residential

No. of apartments per floor

YkynaH 6poj cTaHoBa 10 mm 11 15 16 10
y 00jeKTy 100r11 15um 16

Total no. of apartments

per house

bpoj cTaHoBa No eTaxn 3 3-4 2-3

PasyheHocT ocHoBe
Complexity of floor plan

KOMMaKTHa Unu pasyheHa
(paBHOMpaBHO)

compact or complex
(equal share)

KOMMaKTHa 1nu pasyheHa
(paBHOMpPaBHO)

compact or complex
(equal share)

KOMMaKTHa mnn pasyheHa
(paBHOMpPaBHO)

compact or complex
(equal share)

BpcTa kposa
Roof type

KOC
pitched

KOC
pitched

KoC
pitched

[po3opckn oTBOPU
Window openings

Masno nojeAnHayHKx OTBOPa
mostly low window-to wall
ratio

Maso nojefnHauH1x 0TBOPa
mostly low window-to wall
ratio

BULLE WM Matbe
nojearHauHnx oTBOPa

low or high window-to-wall
ratio (equal share)

Matepujannsaumja [pBO pBO LpBO
NPO30PCKMX OKBMPA wood wood wood
Window materials

3aBpluHa 0bpaga pacage mantep mantep mantep
Facade rendering plaster plaster plaster
and cladding
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M3abpaHu npumepw
Samples

OcTann KapakTepucT1iHm
nojasH1 06nMLK

Other characteristic
examples

OunrnegHo je Aa ce KapaKTepucTuKe MojeavHaY-
HVX Tunosa objekata (cnobopHocTojehn, namena, vy
HW3Y) Ca NPOCEeUYHUM KapaKTepucTnkama Kyha v3 nepw-
ofa n3mehy ABa CBeTCKa paTa, y Hajgehoj mepw noayaa-
pajy, C TVM LITO Ce Matbe pasfnke youasajy npe ceeray
OfHOCY Ha CNpaTHOCT 1 6poj CTaHOBa Mo cnpaTy. HelwTo
Beha cnpatHocT (M43 wnun MN+4) je eBUaeHTMPaHa Kaf
Cy y NuTakpy Kyhe yrpahere y rpagcke 6n1okose, Kao 1y
Cnyyajy Namena, LUTO roBOPK O MHTEH3MBHW]O] ypbaHW3a-
UMj1 KapaKTePWCTUYHOj 3a NoCcMaTpaHo Bpeme. Takohe,
OBa CMPaTHOCT KOPECMOHAMPA Ca YKYMHOM NMPOCEYHOM
cnpaTHoWwRy 3a 0Baj Nepu1of, WTO je 1 NOrMYHO Kafa ce
y3me y 003up Aa Cy 06jeKTU y HU3Y Haj3acTymbeHM|N THN
BMLUEMOPOANYHOT CTaHOBaHa y MehypaTHOM neproay.

Noticeably, there is general congruity between the
characteristics of particular house types (free-standing,
lamela, in a row) and the average features of houses built
between the two world wars, with slight variations in the
numbers of floors and apartments per floor. A somewhat
larger number of floors (GF+3 or GF+4) were found in
houses within city blocks, which gives evidence of inten-
sive urbanization of the time. Moreover, the data corre-
spond to the overall average number of floors for the giv-
en period since the house in a row was the commonest
type of multifamily housing of the time.
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KOHKpeTHV NpeAcTaBHULM, TUNIMUHWX Kyha” 13 meby-
paTHOr Neproaa Cy ofjabpaHy Tako Aa, ca jejHe CTpaHe, y
WwTo Behoj Mepn KopecnoHamMpajy ca OCHOBHUM KapaKTe-
pUCTVIKaMa CTaTUCTUUKIM fedUHNCAHWX TUMMYHKX Kyha, a
Ja cy, C Apyre cTpaHe, y Hajsehem, 3agpxane coje opu-
MVHa/He KapaKTePUCTVIKE 13 BpeMeHa Kafa Cy HacTane.
CxoaHo Tome, oflabpaHa cnoboaHocTtojeha Kyha je cn-
paTHOCTU [142 opurMHanHo, a aaHac [+2+1K y oksu-
pVIMa OPUTMHANIHE KPOBHE KOHCTPYKLMjE KOCOr KPOBa,
pasyheHe je OCHOBe, 1Ma MO 2 CTaHa Ha eTaxu, a daca-
[a joj je manTepurcaHa, C MaJiMm nojefrHa4YHNM OTBOPU-
Ma ¥ TUMWYHOM ApBEHOM cTonapujom. OgabpaHu npu-
Mep namene je KapakTepucTUyaH jep je y MoThyHOCTM
3a/1pKao CBOj OPUTMHANHW 0BANK, WTO je 1U3y3eTHO pe-
TKO KOfj CTapujux 3rpada nonyT rbe. PasyheHe je ocHose,
Y LIeNIMHN je HamereHa CTaHOBakby, MMa KOC KPOB Koju 10
AaHac Hulje akT1BMpaH y CTaMbeHn MpocTop, a No Kapak-
TepucTMkama dacafe y noTmyHOCTM OArosapa OnWTUM
KapakTepucTkama Kyha 13 oBor nepuoga (Mantepuca-
Ha dacaga C Manum nojeMHa4YHUM OTBOPUMA Y Koje je
yrpaheHa gpBeHa cTonapwja). Mako je ogabpaHa namena
HELLTO HvKe cnpaTHOCTY (14-2), NPefHOCT NPUIMKOM 13-
6opa NprmMepa je fata cauyyBaHoj ayTEHTUYHOCTY 3rpaje,
JOK ce HelTo Behn B6poj CTaHOBa M MO eTaxkK 1 YKYMHO,
MOXe 06jaCHUTN Manom MOBPLIMHOM CTaMOEeHVIX jeinHN-
La HaMerbeHVX T3B. COLMjaiHOM CTaHOBarby. PenpeseHT
TMNWYHe kyhe y HW3y, NpeAcTass/ba Takohe 3rpady Koja
je y Hajgehem cauyBana cBOjy ayTEHTUUYHOCT, C TUM LWTO
je AaHac NOTKPOBHM NPOCTOP MCMOL KOCOT KPOBa aKTy-
BMPAH 3a CTaHOBatbe, Ma je CNPAaTHOCT NPOMEHEHA Y Of-
HOCY Ha opurHanHy ca 143 Ha [14+3+[1K, anu Tume Huje
HapyLeH u3rnea 1 BonymeH rpahesuHe. Kyha je pasyhe-
He ocHOBe M 1Ma dacafy, Koja Mo CBOjJUM KapakTepuUcTy-
Kama, y MoTMyHOCTM KopecnoHampa ca dacafjom TMnuyHe
Kyhe y HK3y. 3rpaja je y MoTNyHOCTN HamMerbeHa CTaHo-
Bakby, a MMana je NpBOOWTHO 7 CTaHOBA, AOK UX je AaHac
13, WTO je jefnHn napameTap Koju fOHekKe Bapupa y no-
peherby ca TUNYHOM Kyhom.
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The criteria for choosing the samples for the inter-
bellum house types rested upon their closest possible
correspondence to the main characteristics of the sta-
tistically defined house types; in addition, they also had
to have their original features preserved to the greatest
possible extent. Thus, the sample free-standing house
with the original floor scheme of GF+2 now has GF+2+L
within the intact pitched roof construction; it has a com-
pact floor plan, 2 apartments per floor, a rendered facade,
and small single openings with standard wooden frame-
work. Next, the sample lamela house is characterized by
its preserved form, which is rare for such old buildings; it
has a complex floor plan, its function is exclusively resi-
dential, its pitched roof has not been converted into liv-
ing area, and its facade fully corresponds to the general
characteristics of the period houses (it is rendered with
small single openings with wooden framework). The
choice was not influenced by its relatively lower number
of floors (GF+2) due to the advantageous preserved au-
thenticity, while a larger number of apartments in total
and per floor can be explained by the smaller floor area
of residential units built for subsidized housing. The sam-
ple row house also has kept its original form to a great
extent although the loft under the pitched roof has been
converted into a living space; this has changed the floor
scheme from the original GF+3 to GF+3+L but the ap-
pearance and the volume of the house have not been
disturbed. The house has a complex floor plan and a fa-
cade that fully corresponds to the characteristics of the
typical house in a row. The building is entirely used for
residence; originally, it had 7 apartments while the pres-
ent number is 13, which is the only parameter varying
from its house type.
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CrambeHa cnobogHocTtojeha 3rpaga

Free-standing residential building

CnpatHocT M4+2+(M1K) Number of floors GF+2+(Lo)

Bpoj ctambeHux jeavHnua 5 (7) Number of apartments 5()

NoBpLnHa TUNCKe eTaxe  bpyTo 132 m? Floor area Gross 132 m?
Heto 108 m? Net 108 m?

[oBpLVHe CTaHOBA

npuzemrbe: C1=40 m?

Apartment area

groundfloor: C1=40 m?

cnpat: C2=35 m? C3=61 m?

floor: C2=35 m? C3=61 m?

CnpaTHa BMCK1Ha

HeTo (cBetna) 300 cm

Floor height

Net 300 cm

BpyTo (cnpatHa) 345 cm

Gross 345 cm
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BuwenopoamnyHa, cnoboaHoctojeha ctambeHa 3rpa-
[la, CNPaTHOCTU: HUCKO Mpur3emrbe 1 ABa cnpata. MNoau-
rHyTa je HenocpefHo npef [pyrv CBETCKW paT y Aeny
nnaHckn ypeheHor rpafackor npearpaha HamereHor
NMOPOANYHOj rPaArbi. 3rpada je KoMnakTHe ocHose. Jlo-
UMpaHa je y cpemuwTy OMarbe napuene, na ce no ue-
nom 0bumy objekTa Gopmmpajy y3aHn nojacesn cnoboa-
HWX NOBPLMHA. TepeH je y bnarom nagy, a ynasy 3rpagy
je ca aBopuLIHe cTpaHe. Tume je omoryReHo aa ynuuHa
CTpaHa 0bjekTa oCcTaHe CNoboAHa Kako b1 Ce Ha HeroBoj
HajHXKO] eTaxkm dopmMpana cTambeHa LiennHa y HUBOY
TepeHa, a y NpeocTanom feny noapymcke ocTase 1 apy-
re noMonHe nNpocTopuje y 3rpaan. M3Haa Lenor objekTa
NPOCTMPE Ce TaBaHCKM MPOCTOP UCMOL CIOKEHOT MANT-
KOT KpoBa.

A free-standing multifamily residence with the GF+2
floor scheme. It was built in the eve of WWII as a part of
a planned family housing development at the outskirts.
The house has a compact floor plan. Due to its location
in the center of a mid-sized lot, there are narrow free
tracts of land along its entire circumference. The terrain is
slightly sloped and the house is accessed from the yard.
This enabled the front side of the building to remain free
on the ground level for the formation of a residential unit
while the remaining space was dedicated to a basement
storage zone and other utility rooms in the building. The
loft spreads under a complex low-pitched roof, taking
the entire floor area of the house.
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HerpejaHo
unheated area

rpejaHo
heated area

OKOCHMUY OpraHuv3aumje KOMNakTHe ocHose obje-
KTa YMHM ABOKPAKO CTemeHuLITe OKO Kojer ce passujajy
CTambeHn enoBu. Y 3aBUCHOCTY Off eTaxe, MPBOOUTHM
npojekat je NnpeasMhao Gopmrparse jeaHor Unv Aga CTa-
Ha MO OCHOBW, PA3NNUNTUX CTPYKTYPa. Hajmarbu CTaH y
3rpagv MMa camo jedHy coby, AOK 1X OHaj Hajsehu, Koju
Ce NpocTMpe Mo UMTaBoj eTaxu, ma yeTnpu. bes o63u-
pa Ha 6poj coba y CBOM cacTaBy, CBW CTaHOBW Cy TpO-
CTpaHe opwjeHTauuje 1 opraH13oBaHW Tako Aa cy sehe
cobe opujeHTVCaHe Ka YIuLUK, A0K je Ka [BOPULLTY 1 Ka
6OUHMM CTpaHama objekTa GOPMMPaH 10 Ca KyXUHOM,
OCTaBOM U MPOCTPAHUM KYMaTUIOM.

b - nepwvon 1919 - 1945, B — period 1919 — 1945

Mpecek
Section

HaKHaAHO afanTMpaHo — rpejaHo
converted attic — heated area

The organization of the compact plan of the house
was designed around the two-flight stairway with resi-
dential units spreading out around it. The original design
had one or two apartments of varying structure per floor
level. The smallest apartment has a single room while the
largest one has four and spreads over the entire floor. Re-
gardless of the number of rooms, all units have three-
sided orientation with the larger rooms facing the street
front whereas the kitchen, the larder and a spacious bath-
room are located towards the yard and the side wings.
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V] ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKuumje Original constructions
1,67 CNOSbALWMW 3V 1 (SZ1) EXTERNAL WALL 1 (SZ1)
3K of oneke 25 cm, 060CTPaHoO ManTepucaH brick wall 25 cm,
KpEUYHMM ManTepoM plastered both sides with lime plaster
1,26 CNOJbALWMW W 2 (S72) EXTERNAL WALL 2 (S72)
31 of oneke 38 cm, 060CTPaHO ManTepucaH brick wall 38 cm,
KPEeYHUM ManTepom plastered both sides with lime plaster
145 3M0 KA HETPEJAHOM MPOCTOPY 1 (ZNT) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
3K of oneke 25 cm, 060CTPaHO ManTepucaH brick wall 25 cm,
KPEYHUM ManTepom plastered both sides with lime plaster
1,13 31 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
31 of oneke 38 cm, 060CTPaHO ManTepucaH brick wall 38 cm,
KpeUHVIM ManTepomM plastered both sides with lime plaster
0,78 MNOA HATIY (PNT) GROUND FLOOR (PNT)
6poackm nod 2.5cm, notnatocHuue 8/5cmy necky  wood decking 2.5cm, sleepers 8/5 in sand bedding
8cm, beToHcka nnova 10cm, HabujeHa 3emrba 8cm, concrete slab 10cm, rammed earth
1,38 MEBYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT TMPOCTOPA (MNT) TO UNHEATED AREA (MNT)
napKeT 2.2cm, AallyaHu cnenv nog 2.5cm, parquet 2.2cm , wooden subfloor - plank 2.4cm,
noTnaTocHULe 8/5 cm y necky 5cm, Xepbcm wooden sleepers 8/5 in sand bedding 5cm, semi
TaBaHMUa 30cm prefabricated Herbst slab 30cm
e 0,93 MEBYCIPATHA KOHCTPYKLIMIA NCNOA FLOOR CONSTRUCTION
i I B HETPEJAHOT MIPOCTOPA (MT1) TO UNHEATED ATTIC (MT1)
HabujeHa 3emrba 10cm, gawdaHn cnenv nod 2.5cm,  rammed earth 10cm, wooden subflor 2.5cm, wood-
ApBeHe TaBarbaye 14/18cm Ha 80cm, en rafters 14/18cm at 80cm distance,
TpLYaHM nnadoH 5cm straw-plaster ceiling 5cm
5] 35 MPO30P WINDOW
[lpBeHn , ABOCTPYKM Ca pa3MakHyTUM Kpunuma ca  wooden, double frame, double sash with single
Xt [IPBEHOM eC/IMHIep PONeTHOM glazing, external wooden roler blind
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ApanTvpaHe KOHCTpyKuumje

Renovated constructions

MERYCTPATHA KOHCTPYKLIMIA M3MERY [1IBA
CTAHA 2 (MS2)

flamen mapkeT 1¢m Npeko apMrpaHe LeMeHTHe
Kowyrbuue 5cm, MNBL donnja, enactndrumpanm
cTmponop 1cm, gawyaHn cnenu nog 2.5cm,
IpBeHe TaBarbaue 14/18cm Ha 80cm / M1HepanHa
ByHa 18cm, TpwyaHu nnadoH 5cm

FLOOR CONSTRUCTION

BETWEEN TWO STORIES 2 (MS2)

parquet flooring 1cm, reinforced cement screed
5cm, PVCfoll, elastic styrofoam 1cm, wooden sub-
floor 2,5cm, wooden rafters 14/18cm at 80cm with
mineral wool 18cm infill, straw-plaster ceiling 5cm

m <. 032 KOC KPOB (KKT1) PITCHED ROOF (KKT1)
- paBaH 1M, Tep nanup, facke 2,4cm, por 10/14cm  sheat metal, roof paper, plank 2.4cm, rafter 10/14cm
Ha 80cm / MrHepanHa ByHa 14, An donuja, at 80cm distance, mineral wool 14, aluinum foll,
TMNCKapTOHCKe mnove 1,25cm gypsum boards 1.25cm
0,58 CMNOJbALMK 310 3 (SZ3) EXTERNAL WALL 3 (SZ3)

TMNC KapTOHCKe nioYe 1,25cm, M1MHepasnHa ByHa
5cm / nete 5/5cm Ha 60cm, ME donuja, 31

Of1 oneke 25cm, ManTepucaH Cnosba KpeyHum
ManTepom

gypsum boards 1.25cm, mineral wool5cm/batten
5cm at 60cm distance, PE foil, brick wall 25cm, plas-
tered on outside with lime plaster

CUCTEM TPEJAHDA
LeHTpanHo rpejarbe/masyT

HEATING SYSTEM
centralized radiator heating sistem / heating oil

MPUNPEMA TOMJIE BOAE
eneKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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MacusHu cknon kyhe je n3BeaeH 3ugoBMMa Off one-
Ke. Ha HajHWKOoj eTaxu, 31a0BK Cy AebsbrHe 38 unu 51cm,
JOK Cy Ha OCTanuM eTaxama Tarbu, jebbrHe 1 oneke, oa-
HOCHO 25Cm), M3y3eB OKO CTeMeHULUTa rae Cy 3001 KOH-
CTPYKLMje CTeneHnwTa npumMerseHm 31aosmn og 1% one-
Ke, oiHOCHO 38cm. MehycnpaTtHe KOHCTpYKLMje namehy
CMNpaToBa Cy apMMPaHO OETOHCKE, MONYMOHTaXKHe CUTHO-
pebpacTe TaBaHuue, Tvna Xepbcm. CreneHuiTe namehy
npBa ABa CnpaTa je apMupaHo-6eTOHCKO, a Nocnedha
[Ba Kpaka Ka TaBaHCKOM MPOCTOPY 3rpafe Cy ApBeHe
KOHCTpYKUMje. [lpBeHa je 1 mehycnpaTHa KOHCTpyKLUWja
Ka TaBaHCKOM MPOCTOpPY Koja je NpBOOUTHO Buna petue-
Ha Kao T3B. kapaTasaH. Dacafa je ManTepucaHa, ca ene-
MEHTVIMA NAacTuKke no Lenom obrmy objekTa, a nocebHo
Ha ynuuHoj dacafm yKpalleHoj munacTpyma 1 ca Harna-
LeHOM AeKopaLjom OKo oTBopa. OTBOPK Cy NojefnHay-
HW. Ha ynndHoj n nBOopurIHOj Gacaan cy Hewwto Behe no-
BPLUVHE, fOK Cy OHM BOUYHM 3HATHO Makbk. [Jekopauumjy
Ha dacaam umHe v GanycTpage y CKAoMy KPOBHE aTuKe.
YrpaheHa cTonapuja je ApBeHa, a ABOCTPYKM Npo3opn
PasMakHyTVX KpuWna, ca WWPOKOM KyTUjoM CHabaeBeHM
Cy APBEHWUM EC/IMHIED PONeTHaMa.

3rpafa je 3appxana CBOj OPUrMHANHA M3rnes 1 oc-
HOBHY CTPYKTYpPY, Y3 ofapeheHe n3meHe y opraHmzaumju 1
6pojy CTaHOBa, HacTasne aKkTMBMParbeM MPOCTopa Yy CyTe-
PEHY, MOAENOM BENMIKOT CTaHa Y NPM3emsby Ha ABa Marba
M afanTaumjoM NMOTKPOB/bA Y CTaH Y3 3afpiKaBarbe Opu-
MMHaNH BMCKHE KpoBa. Hekafia penpeseHTaTnBaH msrnes
3rpafie, AaHac je HapyLleH ycnes opoHynocTy dacaje ca
ynje je BeNmKe NoBPLLMHE MaTTePHW COj Y NOTMYHOCTM OT-
nao. MoTpeba 3a 06HOBOM hacaae morna bu fa byae Nosos
3a eHepreTcky CaHauujy uwTase 3rpage, vMajyhu y sugy
FbeHe NnoTeHUMjane y Nornesy KapakTepucTvika Nprmerbe-
HIX CKNIOMNOBA 1 MaTepujana, a y3 NOLWTOBaHe apXUTEKTOH-
CKe nnacTuKe Koja faje nocebaH Ayx 1 kapakTep objeKTy.

The massive structure rests on brick walls. The thick-
ness of the walls on the lowest floor level is either 38 cm
or 51 c¢m; it decreases on the higher floors to the thick-
ness of 1 brick (25 cm) with the exception of the stair-
well construction, where the walls are 1% bricks (38 cm)
thick. The floor constructions are semi-prefabricated re-
inforced concrete ribbed Herbst ceilings. The stairway be-
tween the first two floors is in reinforced concrete while
the last two flights to the loft are wooden constructions.
The ceiling to the loft is also wooden, originally built as
the Karatavan. The facade is rendered with decorative
elements along the entire perimeter of the house and
particularly at the front, which is embellished with pilas-
ters and emphasized decorations around the openings.
These are single, somewhat larger on the front and the
yard facades than on the sides. The facade is additionally
decorated with the balustrade in the attic zone. The win-
dows are wooden with 2 separate wings in a wide case-
ment equipped with Esslinger roller shutters.

The house has kept its original appearance and basic
structure despite certain modifications to the organiza-
tion and number of apartments. These were introduced
as the conversion of the basement area, the division of
the large ground floor apartment into two smaller units,
and the adaptation of the loft into a living area within
the original height of the roof. Once remarkable, the ap-
pearance of the building has lost its representative qual-
ity due to facade dilapidation with most of the mortar
peeled off. The necessity of facade refurbishment could
initiate energy rehabilitation of the entire building be-
cause of its potential in the applied construction systems
and materials; in the process, due care should be taken
to preserve the architectural embellishments which lend
the house its spirit and character.
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CrambeHa 3rpaga TMna namena

ooo
ooo

oo

<50%

Residential building — lamela

CnpatHocT M+2 Number of floors GF+2

bpoj ctambeHunx jeanHnta 26 Number of apartments 26

NoBpLwnHa TMNCKe eTaxe  bpyTo 595 m? Floor area Gross 595 m?
Heto 450 m? Net 450 m?

[oBpLVHe CTaHOBA

npuzembe: C1=50 m?

Apartment area

groundfloor: C1=50 m?

C2=32m? C2,C4=36 m3

C2=32m?% C2,C4=36 m’;

C5=38m?% C6=75m?

C5=38m? C6=75m’

crnpar: ceu no 38,7 m?

floor: each 38,7 m?

CnpaTHa BMCK1Ha

HeTo (cBetna) 340 cm

Floor height

Net 340 cm

BpyTo (cnpatHa) 292 cm

Gross 292 cm
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BuwenopoamuHy ctambeHy objekaT, CnpaTHOCTM
N42. 3rpapa je NOAUrHyTa NOYETKOM [1BafieCETUX FOAN-
Ha NPOLLOT BeKa Y CKAOMY KOMrMeKca CTaHOBa HameHse-
HUX pagHULMMa Y YUMHOBHMLMMA. JloumpaHa je y yHyTpa-
WHOCTM OfoKa Koju obpa3syje ca npeocTtana ueTnpu
objeKkTa y Komnnekcy. PasyheHor je obnnka. Cappxun age
CTambeHe LienHe y BYy HE3aBMCHYIX TPAKTOBa, MoBe3a-
HWX MOMORNY CTeMEeHWLTa, M NO TUMY NpefcTas/ba Name-
ny. Y npvisemrby Ce, Kao 1 Ha CNpaToBMMa Hanase CTaHo-
BY. Kako je TepeH y Harvby, TpakToBW Cy AeHMBENMCAHH,
Na HajHWXa eTaxka y 0bjeKTy Aenom npencTas/ba CyTe-
peH. ObjeKaT LieflomM NOBPLIMHOM VMa TaBaHCKM NPOCTOP
MCMOf CIIOXEHOT MAUTKOT KPOBa.

b - nepwvion 1919 - 1945, B — period 1919 — 1945

A multifamily residence with the GF+2 floor scheme.
It was built in the early 1920s within a residential com-
plex purposed as housing for laborers and clerks. It is lo-
cated inside the block which it comprises with the other
four buildings of the complex. Representative of the la-
mella house type, it has a complex floor plan formed by
two independent residential wings joined with the stair-
well. There are apartments both on the ground level and
on the other floors. Due to the sloping terrain, the low-
est floor of the house is partly at basement level. Under
the complex low-pitched roof, there is the loft spreading
over the entire floor area.
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HerpejaHo
unheated area

rpejaHo
heated area

ObjekaT ce cacToju ¥3 ABa W3Ay)KEHa MpaBOyrao-
Ha TPpaKTa y KojuMa Cy CTaHOBW. TpakTosu cy Mehycob-
HO [eHMBENNCaHN 3a NMOona CnpaTHe BUCKHE, a MOBE3yjy
MX [Ba OfBOjeHa [ABOKpPaKa CTeneHulTa CMelTeHa 13-
MeDy HKX. Y CTaHOBe Ce, y 3aBMCHOCTY Of NosoXKaja Ha
eTaXM, Ynasu ca HYBOa NoAecTa, b1no AMPEKTHO 13 CTe-
NeHNLWHOTr NPOCTOPa, OUNO Ca OTBOPEHUX ranepuja Koje
Ce HacTaBsbajy Ha HUx. Kako je 3rpada buna HamerbeHa
PafHULMMA 1 YMHOBHWLMMA, CTAHOBW Cy TUMCKL ¥ Ma-
nux armensuja. Cactoje ce ofl jeaHe cobe, Kyxutbe, OCTa-
Be 1 CaHUTapHOr YBopa. VI3y3umajyhi cTaHoBe y cyTepe-
Hy, CB/ CTAHOBM Ha HaA3EMHUM eTaxama Cy ABOCTPaHO
OPWjEHTNCAHW, @ OHW OKPEHYTU Ka CyCeiHOM ObjeKTy y
KOMMEKCY 1IMajy TOOCTPaHy OpujeHTauumjy.

Mpecek
Section

The building is comprised of two elongated rectan-
gular wings with apartments. The levels were adjusted
for the height of a half-floor and joined by two separate
two-flight stairways positioned in between. Depend-
ing on their location on the floor, the apartments are
accessed either directly from the landing or via the ad-
joining open galleries. Since the building was to house
laborers and clerks, the units were small and designed in
a standard pattern. They contain a single room, a kitchen,
a larder and a sanitary facility. Except for the basement
apartments, all units above the ground level have two-
sided orientation; those facing the adjacent house of the
complex are three-sided.
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u EIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
o 1,12 CMNOJbAWMK 3101 (SZ1) EXTERNALWALL 1 (521)
—_— 31 of oneke 44 cm, 060CTPaHO ManTepucaH brick wall 44 cm,
KPEUHMM ManTepoM plastered both sides with lime plaster
1,51 CMNOJbAWMK 311 2 (SZ2) EXTERNALWALL 2 (5Z2)
3uA of oneke 29 cm, 060CTpaHoO ManTepucaH brick wall 29 cm,
KpEUHMM ManTepom plastered both sides with lime plaster
1,33 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT1)
3K of oneke 29 cm, 060CTpaHoO ManTepucaH brick wall 29 cm,
KPEUHMM ManTepomM plastered both sides with lime plaster
1,42 310 KA QUNATALUVIW (DZ1) DILATATION WALL (DZ1)
31 o4 oneke 29 cm, ManTeprcaH KpeyHrm brick wall 29 cm,
ManTepoM Ca yHyTpalbe CTpaHe plastered with lime plaster on internal side
0,59 NOA HATIY (PNT) GROUND FLOOR (PNT)
6poackn nog 2.5cm, notnatocHuue 8/5cmy necky  wood decking 2.5cm, sleepers 8/5 in sand bedding,
8cm, 6eToHcKa nnoda 10cm, HabwvjeHa 3emsba concrete slab 10cm, rammed earth
1,39 MERYCIMPATHA KOHCTPYKLIVIJA M3HAL FLOOR CONSTRUCTION
HEMPEJAHOI MPOCTOPA (MNT) TO UNHEATED AREA (MNT)
napkeT 2.2cm, aallyaHy cnenm nog 2.5cm, parquet 2.2cm , wooden subfloor - plank 2.5cm,
notnaTtocHuLe 8/5 cm y necky 5¢cm, wooden sleepers 8/5 in sand bedding 5cm, ribbed
CUTHopebpacTa TaBaHuLa 35cm concrete slab 35cm
1,16 MERYCIPATHA KOHCTPYKLIVIJA NCMOL FLOOR CONSTRUCTION
HEPEJAHOI MPOCTOPA (MT1) TO UNHEATED ATTIC (MT1)
necak 2cm, 6nato ca nneBom 5cm, cutHopebpacta  sand 2cm, rammed earh with chaff 5¢cm, ribbed
TaBaHMUa 35cm, TpLYaHu nnapoH 5cm concrete slab 35cm, straw - plaster ceiling 5cm
35 MPO30P WINDOW

LpBeHwy, OBOCTPYKM Ca pasMakHyTVM KpWiiMa

Wooden, double frame,
double sash with single glazing

CUCTEM TPEJAHA
enekTpuuHa neh

HEATING SYSTEM
electric stove

MPUMPEMA TOMJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




Kyha je Mmac1BHoOr cknona. 3ugosu cy paheHn og one-
Ke cTapor dopmata y febsmwuHu 1% nam 1 oneke. MNpu-
MetbeHe MehycnpaTHe KOHCTPpYKLWje Cy apmypaHo be-
TOHCKe, cuTHOpebpacTe TaBaHMLe KapakTepUCTUYHE 3a
Taj nepvof rpahetba. CTeneruLTe je apmMnmpaHo-6eToH-
CKO, 3y3€eB NOCNeAHa [1Ba Kpaka Koja BOJe Ka TaBaHCKOM
NpOCTOpPY 3rpaje 1 ApBeHe Cy KoHCTpyKunje. Pacapa je
ManTepucaHa 1 6e3 enemeHarta nnactvike. OTBOpu Ha da-
Caav Cy NojeAvHauHu, Mane noBplmHe. YrpaheHa cTona-
pwja je ApBeHa, a MO TUMY W CKIONY je KapakTepncTnyHa
3a rpaheByHe Tor BpemeHa.

I nopea penatneHe CTapoCTV 1 Nponafarba y3po-
KoBaHor Hebpurom, 3axsasbyjyhu TpajHOCTM MaTepwja-
na KojyMa je 31faHa, Kao 1 CONMAHOT HauMHa rpahemsa,
3rpaja je AaHac y JocTa AOOPOM CTakby OUyBaHOCTMW.
Ocum Tora, 3aApKaBLUL CBOJj ayTEHTUUHM OBAWK 1 CTPYK-
TYpy OHa Cce MOXe cmaTpaTi NocebHO BPeAHMM CBeO-
KOM jefJHOr BpemMeHa, Kao v penpe3eHTom cnelmduyHor
HauMHa CTaHOBarba KOje Ce MOXKeE PasyMeTn 1 Kao BIUL CO-
LmjanHor cTaHoBarba. CKNomn came 3rpafe v npuMerbeHu
maTepujany Npy»kajy MoryRHOCT 3a yCreLHy eHepreTcky
CaHauujy 1 pexabunutaumjy. MNoteHumjanu 3a eHepret-
CKO yHanpeherse 3rpage cy y MoryhHocTMa AofaTHor
130M10Barba KOHCTPYKUMja Ka HerpejaHum npocToprma
TaBaHa M noapyma, Moryhoj mpumMeHn CTakneHmKka Ha
MECTVIMA OTBOPEHVIX MPUCTYMHWX ranepuja, kao 1 UHTep-
BeHLMjama Ha CTPYKTypu camor dacafHor 31aa.

b - nepwvon 1919 - 1945, B — period 1919 — 1945

The house has a massive structure. The walls were
built of old-format 1% or 1 brick. The ribbed reinforced
concrete floor constructions are typical of the period.
The stairway is of reinforced concrete except for the
wooden construction of the last two flights to the loft.
The fagade was rendered without embellishments and
the facade openings are single and of small dimensions.
The window framework is wooden, its type and structure
characteristic of the period.

Despite its relatively old age and dilapidation due to
neglect, the building is in a rather good condition owing
to the durable materials and the solid construction meth-
ods applied. Besides, by its preserved authentic form and
structure, the house can be seen as a particularly valuable
token of a specific period and a representative of, tenta-
tively, a social type of housing. The structure of the build-
ing and the applied materials provide the potential for
successful energy refurbishment and rehabilitation. This
energy enhancement potential can be found in the pos-
sibility to: add insulation to the unheated areas of the loft
and the basement; apply a greenhouse at open access
galleries; and intervene on the facade wall structure.
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CrambeHa 3rpaga
y OKBUPY rpagckor 6noka

Residential building in a row

CnpatHocT MNo+M+3+(Mk) Number of floors Ba+GF+3+(Lo)
bpoj ctambeHux jeanHia 8 (13) Number of apartments 8(13)
NoBpLnHa TUNCKe eTaxke  bpyTo 295 m? Floor area Gross 295 m?
Heto 225 m? Net 225 m?
[oBplUMHE CTaHOBA npusembe: C1=40 m?; Apartment area ground floor: C1=40 m?,
C2=96 m’ C2=96 m?
cnpat. C3=96 m? C4=103 m? floor: C3=96 m?, C4=103 m?
CnpaTtHa B1CKHa HeTo (cBetna) 280 cm Floor height Net 280 cm

BpyTo (cnpatHa) 315 cm

Gross 315 cm

9%



BuwenopoamuHa cTambeHa 3rpafa, CnpaTHOCTM
Mo+l43. MNoanrHyTa je HenocpeaHo npea dpyrn ceet-
CKM paT Kao Kyha y HK3y y CKnony rpafckor 6noka. Pas-
yheHe je ocHoBe, a 001K 1 IVMEH3Mje Napuene Cy yCio-
BUMIE Aa j& LWMPOM CTPAaHOM OPMjEHTNCAH Npema YIuLn.
Kako je 3rpafa n3rpaheHa y MMpHOM feny rpaga, y ue-
NVHW je brna HamerbeHa CTaHoBatby. Y 3rpafy ce ynasu
KPO3 LUIMPOKM KONCKM MPOosas Ha eCHOM Kpajy objekTa.
Vicnog objekTa ce Lenom NoBpLUMHOM Mpy»Ka NMOAPYM Y
OKBUMPY Kojer je buna npeasuheHa v nocebHa nNpocTo-
pVija HamerbeHa CKIOHWULLTY, Kao ¥ MoCebHO CMOSbHO CTe-
NeHuLwTe ca yauLe 1O NpocTopuje 3a orpes. [MOTKPOBHY
NpOCTOP W3HaA 0bjekTa Huje 61O HaMeHEeH CTaHOBakY.

b - neprog 1919 - 1945.

B — period 1919 — 1945

A multifamily residential building with the GF+3 floor
scheme. A house in a row, it was built in the eve of WWII
as a part of a city block. It has a complex floor plan; the
shape and the size of the lot required that it be oriented
to the street front with its wider side. Since the house
was located in a quiet part of the city, its purpose was en-
tirely residential. The building is accessed through a wide
driveway at its right side. Under the whole floor area
there is a basement with a room specifically designated
as an air-raid shelter, and a utility room accessed from the
street via an exterior stairway. The loft was not purposed
as residence.
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>
I

OcHoBa npunzemsba
Groundfloor Plan

OcHoBa TUNCKe eTaxe
Typical Floor Plan
| — —
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[Mpecek
Section

HerpejaHo
unheated area

rpejaHo
heated area

OcHoBa 0bjeKTa je OpraH13oBaHa OKO CTeMEeHWULIHON
NpoCTOpa Y KOjeM je CMELUTEHO TPOKPAKO CTernHuwTe
Koje je 1o NpojeKkToBaHO Kao 3aBOjuTO. NPBOOUTHO je
Ha MPBOM CrpaTy NoCTojao jefaH BeIVKM CTaH, 4OK Cy Ha
Apyra ABa cnpata 6una fiBa CTaHa no eTaxu. lMopes oBmx
CTaHOBa, MNOCTOjao je jou jenaH Behu CTaH y Npu3emsby,
Kao 1 HACTOJHMYKI CTaH y3 CaMm ynas3 y 3rpagy. Vlako pas-
NNYATL MO BEAINYMHK, CTaHOBW Cy BUAM NPOCTpaHu 1
CappKanu Cy no HeKONMKO coba OKPEeHYTUX Ka Yanum u
napky. CBakM Of CTaHOBA je ONpPeMSbeH BENMKNM KynaTu-
JIOM, KaO 1 €KOHOMCKIM A/TOM CTaHa 1 MarkbiM Tepacama
OKPEeHYTUM Ka ABOPMLTY. [1p0jeKTOM je CBakOj Of NpocC-
TopwWjay CTaHy brno obesbeheHo NPUPOAHO OCBETIbEHE
1 NPOBETPaBatbe.

b - nepwvion 1919 - 1945, B — period 1919 — 1945

HaKHaAHO afanTMpaHo — rpejaHo
converted attic — heated area

The floor plan is organized around the stairwell cas-
ing a winding 3-flight stairway. Originally, there was a
large apartment on the first floor while the other two
levels had two apartments each. Besides, there was a
spacious unit on the ground floor as well as the build-
ing manager's apartment next to the entrance. Although
different in size, the apartments were large with several
rooms facing the street front and the park. Each unit had
a big bathroom, and a yard-oriented economy zone and
smaller terraces. The design provided each room in the
apartment with natural lighting and airing.
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u ENNIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKLUmje Original constructions
1,67 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL 1 (571)
31A of oneke 25 cm, ManTepmcaH 13HyTpa brick wall 25cm, plastered with lime plaster onin-
KpeUHWM ManTepoM, CNosba TepaHoBa side, decorative plaster terranova on the outside
1,26 CMNOJbAWMK 311 2 (SZ2) EXTERNAL WALL 2 (572)
31 oA oneke 38 cm, ManTepmrcaH M3HyTpa brick wall 38cm, plastered with lime plaster on in-
KPeYHUM ManTepoMm, CNosba TepaHoBa side, decorative plaster terranova on the outside
1,00 CMNOJbAWMK 311 3 (SZ3) EXTERNAL WALL 3 (5Z3)
3ua o oneke 51 cm, ManTepmcaH 13HyTpa brick wall 51cm, plastered with lime plaster on in-
KPeUHUM ManTepoMm, Closba TepaHoBa side, decorative plaster terranova on the outside
310 KA HETPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
31 of oneke 12 cm, MantepurcaH M3HyTpa brick wall 12cm, plastered with lime plaster onin-
KpeUHM ManTepom, Cnosba TepaHoBa side, decorative plaster terranova on the outside
1,45 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
31 of oneke 25 cm, 060CTpaHoO ManTepucaH brick wall 25cm, plastered with lime plaster
KPeUHUM ManTepom on both sides
1,13 310 KA HETPEJAHOM MPOCTOPY 3 (ZN3) PARTITION WALL TO UNHEATED AREA 3 (ZN3)
3ua of oneke 38 cm, 060CTpaHO ManTepucaH brick wall 38cm, plastered with lime
KpeuHUM ManTepom plaster on both sides
1,23 310 KA QUNATALUVIW 1 (DZ1) DILLATATION WALL 1 (DZ1)
31 of oneke 38 cm, ManTepucaH KpeuHum brick wall 38cm, plastered with lime
ManTepoMm ca yHyTpalltbe CTpaHe plaster on internal side
0,99 310 KA OUNATALVIN 2 (DZ2) DILLATATION WALL 2 (DZ2)
31 of oneke 51 cm, ManTeprcaH KpeyHvm brick wall 51cm, plastered with lime
ManTePOM Ca YHyTpalHe CTpaHe plaster on internall side
1,27 MERYCIPATHA KOHCTPYKLIVIJA M3HAZ FLOOR CONSTRUCTION TO UNHEATED AREA 1 (MNT1)
HEPEJAHOT MPOCTOPA 1 (MNT1) parquet 2.2cm , wooden subfloor - plank 2.4cm,
napkeT 2.2cm, Aallyanu cnenv nog 2.4cm, , wooden sleepers 8/5 in sand bedding 5cm, rein-
noTtnatocHuLe 8/5cm y necky 5cm, ab nnoya 20cm  forced concrete slab 20cm
082 MERYCTPATHA KOHCTPYKLIVIJA M3HAZ FLOOR CONSTRUCTION TO UNHEATED AREA 2 (MN2)

HEIPEJAHOT MPOCTOPA 2 (MN2)

MapKeT 2.2cm, JallyaHu cnenwv nog 2.4cm,
noTtnaTtocHuue 8/5cm y necky 5cm, ab pebpacTa
KOHCTpYyKUWja 5+20cm, TpwyaHu nnadoH 5cm

parquet 2.2cm , wooden subfloor - plank 2.4cm,
wooden sleepers 8/5 in sand bedding 5cm, rein-
forced concrete ribbed slab 5+20cm,
straw-plaster ceiling 5cm
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b - nepwvion 1919 - 1945, B — period 1919 — 1945

0,92 MEBYCIMPATHA KOHCTPYKUMIA FLOOR CONSTRUCTION TO OUTSIDE AREA (MP1)
N3HAL MPONA3A (MPT1) parquet 2.2cm , wooden subfloor - plank 2.4cm,
napkeT 2.2cm, Aaliyanu cnenu nog 2.4cm, wooden sleepers 8/5 in sand bedding 5cm, rein-
noTnaTocHULe 8/5cm y necky 5cm, ab pebpacTa forced concrete ribbed slab 5+20cm,
KOHCTpYyKUMja 5+20cm, TpwyaHu nnadoH 5cm straw-plaster ceiling 5cm
e ——————— 0,75 MEBYCIPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION
H HEMPEJAHOT MPOCTOPA (MTT1) TO UNHEATED ATTIC (MTT)
necak 2cm, 61aTo ¢ NieBom 5cm, gacke 2,4cm, sand 2cm, rammed earh with chaff 5cm, plank
TaBarbaye 16/24cm Ha 80cm, 2.4cm, rafter 16/24 at 80cm distance,
TpLYaHM nnadoH 5cm straw-plaster ceiling 5cm
£ 5] 35 MPO30P WINDOW
[lpBeHn , ABOCTPYKM Ca pa3MaKkHYTUM KPUAMMA, Wooden, double frame, wide box, double sash with
=) WMPOKa KyTnja single glazing
ApanTupaHe KOHCTpyKLUuje Renovated constructions
0,34 MERYCIPATHA KOHCTPYKLIIJA M3MERY ABA FLOOR CONSTRUCTION
CTAHA 2 (MS2) BETWEEN TWO STORIES 2 (MS2)
flaMen napket Tcm npeKko apMmmpaHe LemMeHTHe parquet flooring 1cm, reinforced cement screed
Kolwysrbuue 5¢cm, NBL donnja, enactndurumpanm 5cm), PVC foil, elastic styrofoam 1cm, wooden sub-
cTMponop 1cm, Aawyanu cnenv nog 2.5cm, floor 2,5cm, wooden rafters 16/24cm at 80cm with
ApBeHe TaBarbaue 16/24cm Ha 80cm / MyHepanHa — mineral wool 10cm and air 14cm infill,
ByHa 10cm + Bazayx 14cm, TpwuaHu nnadoH 5cm- straw-plaster ceiling 5cm
—=——=a—— 043 KOC KPOB (KK1) PITCHED ROOF (KK1)

Lpen, NonpeyHe neTBe, NoayKHe NeTse, Tep
nanwvp, nacke 2,4cm, por 12/14cm Ha 80cm /
MUHepanHa ByHa 10cm + Ba3ayx 4cm, INE donuja,
MMNCKapTOHCKe nnove 1,25cm

clay roof tiles, battens, counter battens, roofing pa-
per, planks 2.4cm, rafter 12/14cm at 80cm distance,
mineral wool10cm and air 4cm infill, PE foil, gyp-
sum boards 1,25cm

CUCTEM TPEJAHA
JarbVHCKO rpejarbe — TOMNOBOJ, enekTpuyHa neh,
neh Ha ApBa

HEATING SYSTEM
district heating system — hot water, electric stove,
wood stove

MNMPUNPEMA TOTJE BOAE
eNeKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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3rpaga je rpaheHa OMeKkoM y MacKMBHOM KOHCTPYK-
TUBHOM cucTemy. KOHCTPYKTUBHM 3U40BM CY Ha CnpaTo-
BMMa UManu febmbuHy of 38cm, JOK Cy OHW Y NMpU3emby
6vnn nebsbrHe 2 oneke, a NOAPYMCKM 317 je paheH of
HabujeHor 6eToHa. CBe mehycnpaTHe KOHCTpyKUMje Y
3rpaav, Kao W KOHCTPyKUMja BOKPAKOr CTeMeHmWTa Cy
apMmpaHo 6eToHcKe. TaBaHule Cy M3BeAeHe Kao pe-
bpacTe TaBaHuLe 1K NyHe naouve. MoTKPOBHM NPOCTOP
je peLleH CNoXeHOM PBEHOM KOHCTPYKLMJOM 1 MOKPW-
BEH je Lpenom, a NocneAHa TaBaHMLa Ka TaBaHy je 13Be-
JeHa kao apeeHa. Macafa je mantepuncaHa 1 ocnobohe-
Ha of enemeHaTta MnacTvke, JOK Ce, MIUTKUM EPKepOM
M yCKMM Tepacama ca 3ufaHum orpafama, Harnallasa
CUMETPUYHO peLlietbe ynnuHe dacade n pasasaja npw-
3emsbe of cnpaTosa. OTBOPK Cy nojeanHayHy, yrpaheHa
je ApBeHa cTonapuja KapakTepucTnyHa 3a fatvi nepuoa
rpaherba, a NpPo30pK Cy CHabAeBEHY APBEHUM eCAINHIep
poneTHama.

3rpafa je y Hajgehem 3afpxana CBOjy MpPBOOUT-
HYy KOHLenuujy 1 opranusaunjy, anv cy y mehyspemeHy
nojenHK CTaHOBM MO CpPaTOBKMA MOAESbEHN Ha Matbe
jeanHuLe. MoTKPOBHM NPOCTOP je aganTnpaH v NpeTso-
peH y cTambeHe jefuHuLe, na ce 6poj cTaHoBa Yy 3rpaau
rOTOBO JYNAMPAo Y OAHOCY Ha MPBOOUTHYIX 7 CTaHOBA.
HekafallkeW HaCTOJHWUKM CTaH Yy MPU3eMsby JaHac Ciy-
X1 Kao MOCMOBHM NPOCTOP, a, ajanTauujom Beher cTa-
Ha y npusemsby, bopMmmnpaHa Cy jow fBa nokana. M3y3u-
Majyhv OBy MHTEPBEHLWjY, Kao 1 afanTaLmjy MOTKPOBHOT
Jena 3rpafe y CTaHOBe, KOja je CnpoBefeHa y OKBUPU-
Ma nocTojehe KpoBHe KOHCTPYKLWMje, OHa je, ¥ Hajaehem
Aeny, 3afpxana CBojy opuUrMHanHy cTpykTypy. Obnmk oc-
HOBe, WWpPMHa dacafHVX NnaTaHa, Kao v HIXoBa OTBO-
PEHOCT Ka YANLM 1 ABOPULLTY, MOTY Ce CMaTpaTy MOBOSb-
HUM 3a MOTEHUM]aNHO eHepreTcko yHanpeherse 3rpage
Koje 61, Npe cBera, NOApPa3ymMeBano afeKkBaTHe VIHTep-
BeHLMje Y CKMoMy TePMMUYKOT OMOTaua 3rpage.

The house was built of brick in a massive construc-
tion system. On the upper floors, the construction walls
were 38 cm thick; on the ground floor, the wall thickness
was 2 bricks; and the basement wall was done in unre-
inforced concrete. All floor constructions in the building
as well as the stairway were built of reinforced concrete.
The floor constructions are either ribbed or full slabs. The
loft was done as a complex wooden construction under
a tiled roof; the floor construction to the loft is wood-
en. The facade was rendered with no embellishments in
plaster while a shallow bay window and narrow terrac-
es with solid boundaries emphasize the symmetrical de-
sign of the front facade and separate the ground floor
from the upper levels. The single openings have wood-
en framework typical of the period and the windows are
equipped with Esslinger roller shutters.

The building has preserved its original concept and
organization to a great extent. However, certain apart-
ments have been divided into smaller units and the loft
has been converted to the living area so that the number
of apartments has almost doubled in comparison to the
original 7 units. On the ground floor, the former building
manager’s apartment now has a commercial purpose,
and the larger apartment has been adapted to form two
more commercial units. Notwithstanding these interven-
tions nor the conversion of the loft into apartment units
within the authentic roof construction, the structure of
the house has remained mostly intact. The floor plan
shape, the fagcade width and its openness to the street
front and the yard can be considered as favorable for po-
tential energy enhancements, which would primarily in-
volve adequate interventions on the thermal envelope
of the building.



b - nepvog 1919 - 1945. B - period 1919 — 1945
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1919.

1946 - 1960.

Ll — neprnog 1946 — 1960.

MNepwop nocne [pyror ceeTckor pata Ca CTaHoO-
BUWTa rpaberba KapakTepwile obHOBa paToM pa3py-
LeHe 3em/be, 3eM/be KOja je npeTpnena Bennka pasa-
pakba 1 3aTo 3HayajHO MpoMeHMna nocTojehn ctambeHw
boHA. VinycTpaTneHW NokasaTesb je rpaheBUHCKM GOHA
Beorpapa; oH je npe [pyror cseTckor pata obyxsaTao
30.000 objekaTa, of Kojux je oko 13.000 nopyweHo n
owTeheHo TokoM paTa. foguHe 1947. noHeceH je Mpsn
NeTOroAMWHbW NNaH NPUBPEAHOr Pa3Boja 3emibe, WTO
je MHVUUMPano [OHOWeHe OfflyKa O MNaHCKOM Pa3Bojy
pejoHa, 0bnacTu v rpafoBa WU NpefcTaBbano MiaHCKy
OCHOB CTambeHe MomuTHKe Ap)kaBe. 3HauyajHe nmpome-
He 13a3BaHe Cy M HaLMOHanM3alLmjom npuBaTHe MMO-
BMHE OfMax nocne [pyror CBETCKOr paTa W HbeHUM

1970. 1980.

C - period 1946 - 1960

With respect to building construction, the period af-
ter World War Il was marked by rebuilding the country
devastated by war. Due to extensive destruction during
the war, the country’s building stock underwent sub-
stantial changes. This can be illustrated by the Belgrade
census: before WWII it had contained 30,000 buildings,
13,000 out of which were demolished or damaged in the
war. In 1947, the First Five-Year Plan of economy growth
was introduced, initiating numerous decisions con-
cerned with the development of municipalities, regions,
and cities, and also laying the foundations for the state
policy towards housing. There were significant transfor-
mations effectuated by nationalization of private prop-
erty and its appropriation by the state. Besides, the state

1990.

2012.



NpenacKkom y BNaCcHUWTBO pxase. [Topes Tora fpxasa
Kao VHMUMjaTOp WHOYyCTpWjanmu3aumnje 3emibe, CBOjOM
NOMNTUKOM Y3POKYje MaCOBHE MUTpaLiije CTaHOBHMLITBA
13 cena y rpagose 1 nosehaa notpeby 3a M3rpagom
HOBMX ObjekaTa Yy rpafjoBMMa, ann U CTBapa BULIAK
CTambeHor npocTopa y cenvma. M3rpaara y rpagosrma
KpeTana ce y HeKonMKo npasalia: 06HOBa W M3rpadHa y
dopMVpaHOM rpajiCKoM TKUBY, M3rpadHba MPUrpagcKkmx
Hacerba 1 dopmmpatbe HOBMUX Hacesba.

OBaj nepvioa cnelmduyaH je 1 no NpomMeHama y Tex-
Honornjv rpahetsa Koje Cy TaAa 3amnoueTe, a CBOj MyHM 3a-
Max AoCTurne y feleHunjn Koja je cnegmna. fognHe 1957.
NHXerbep bpaHKo PKexerb OCMUCIVIO je MpefHanperHy-
W, MOHTaXKHW CKeneTHN cuctem VIMC Koju je npumersi-
BaH Yy rpajkl MHOMMX Hacesba Wnpom buslie Jyrocna-
Buje. Mako cy ce y oBOM nepuofy npenosHane notpebe
3a yHanpeheHVM cructemom rpaherba, WTO je A0BeNo o
MpoHarcaka HoBOr, jloMaher crcTema, OCHOBHa OfJIMKa
nocfiepatHe CTaHorpagrbe Cy MaCciBHN CUCTEMU, 3ULAHN
OMNEKOM, Ha TPaaMLMOHaNaH HauuH.

Tunonolwka CTpykTypa cTambeHux 3rpaga rpahe-
HWX y OBOM Nepuoy nokasyje npnbavKkHO jegHaky pac-
nopeny Ha cnoboaHo ctojehe objekTe, namene 1 objek-
Te y Hm3y. OKo 34% OBAe aHaNM3MpaHuX 3rpaja YnHe
cnoboaHocTojehr objekT Ha 3acebHOj napuenw, 3a-
TVM Namene, OAHOCHO OBjeKTU Ca BULLE 3aCeOHMX Yasa,
3aCTyrn/beHn cy 30%, a 00jekTI y HM3y 35%. OBO je nepu-
Of} Kafja Moumnby fia Cce rpafe ConuTepw - objeKTV Benw-
Ke cnpaTtHocTh (Npeko 10 eTaxa); OHW YnHe 1% yKynHO
nrpaheHnx objekaTa y mocmaTpaHom nepuody (awja-
rpam 1). OBakBa paBHOMEPHa NPOLEHTYaHa pacnogesna
npBa Tpu ypbaHWCTMUKa TVMa HacTana je ycnen cneuu-
duyHe cuTyaumje y nocnepaTHoM nepuoay, y Kojem Ao-
Nasu 4O NPWIMBA CTAaHOBHMLUTBA Y rPafjoBe, a WTO CTBa-
pa noTpebdy, Kako 3a rpahersem 1 0OHaB/barbeM 3rpaaa
y CaMOM rpafickoM TKKBY (kyhe y HI3y), Tako v 3a MacoB-
HUM rpahersem cnoboaHocTojehix 3rpaga vnu namena y
CKJIOMy HOBMX Hacesba.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

as the initiator of industrialization generated policies that
resulted in mass rural-urban migrations, which in turn
increased the demand for housing developments in the
cities, simultaneously creating surplus living space in the
countryside. Urban development took several directions:
rehabilitation of the existing urban tissue, construction in
the suburbs, and creation of entirely new settlements.

Another specific aspect of the period was the
change introduced to the building technology, which
was to peak in the following decade. In 1957, the con-
structor Branko Zezelj worked out the IMS prefabricat-
ed prestressed skeletal construction system which was
widely applied in developing urban areas all over for-
mer Yugoslavia. In this period, the requirement for an ad-
vanced construction system was fully recognized, with
the ensuing introduction of the novel domestic solution;
however, post-war housing was still characterized by the
massive construction system with the traditional use of
brick.

The types of multifamily housing in this period have
an equal distribution of the free-standing house, the
lamela, and the house in a row. Out of the total of the an-
alyzed buildings, the free-standing house on a separate
lot accounts for 34%; the lamela, an apartment building
with multiple entrances, accounts for 30%; and the house
in a row is represented by 35%. The period is also marked
by the appearance of the high-rise buildings (over 10
floors); this house type accounts for 1% of the total num-
ber of buildings constructed at the time (Chart 1). The
balanced distribution of the first three house types was
due to the specific circumstances of the post-war peri-
od characterized by urban migrations, which necessitat-
ed restoration and new construction of buildings in the
city tissue (row houses) as well as mass construction of
free-standing and lamela buildings in newly developed
communities.
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[Oujarpam 1 - 3acTyn/beHocT TMnoea Mehy objekTma rpahe-
Hum y neprogy 1946-1960.
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[MnaHCKa m3rpafra HOBMX Hace/ba MoOWTOBana je
GyHKUMOHaNHy noaeny: aa ctambeHu objekTn Gymy vy
CKNomny CTaMbeHX pejoHa, Koju 1Majy M3ABOjeH ApyLITBE-
HW LleHTap y unjem cactaBy Cy, Npe cBera, bune Tprosay-
Ke, MOC/IOBHe ¥ jaBHe dyHKUWje. Ha oBaj HaumH cTambe-
HU 0bjeKTU Hajuelwhe Hemajy NOCNOBHe cadpskaje, Unu
Cy OHM 3aCTyr/beHn y Makbem 6pojy. CnoboaHocTojehn
objeKkTv rpaheHn y oBoM Mepuomy Yy Manom mpoLeH-
Ty MMajy KOMOWHOBaHY CTaMbeHO-MOCNOBHY dYHKLWjY
(7%), a conutepn 4%, a 1 TO Cy Hajuewhe MarbK NPOCTo-
pY CMELUTEHM Y NpM3emrby 3rpada (avjarpam 2). 3a oea
ABa Tvina Moxe ce pehn fa cTaHoBak-e NpeacTassba fo-
MUHaHTHY GyHKUW]Y (Npeko 90% of MocMaTpaHor y30p-
Ka). [poueHTyanHa pacnofena ce He3HaTHO Merba KOf
namena (81%), anu CTaHOBak-e je 1 Jasbe Haj3acTynsbe-
Huje. Koa objekaTa y HM3y Npepacnofena je apyrayvja 1
CTaMbeHO-NOCOBHWN CafpXajv Cy 3acTyrnbeHu kog 41%
objekaTa LUTO Ce TymMauun nonoxajem objekata y cknony
n3rpaheHe rpafcke maTpuue, Hajuelwhe y LUeHTPanHUm
30HaMa, rae je u3paxeHuja notpeda 3a TProBaukmmM 1 no-
CJIOBHVIM MPOCTOPMMA.

Oujarpam 2 — 3acTynbeHOCT objekaTa ca fenatHoCcTma Mehy
cTambeHnM 3rpafama rpabenHnm y nepurogy 1946-1960.
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Chart 1 - Breakdown by 1946-1960 house types
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Planned construction of new housing developments
followed the pattern of separate functions: living quar-
ters were built in residential areas with a detached com-
munity center which included mostly commercial, busi-
ness,and public functions. Generally, residential buildings
thus had little or no commercial content. A low percent-
age of buildings with a mixed residential/commercial
function were observed in the free-standing and high-
rise house types (7% and 4%, respectively); in such cases
the business premises were usually smaller units located
on the ground floor (Chart 2). The above house types can
be considered as predominantly residential (over 90% of
the sample). The distribution is slightly different in the
lamela (819%) although the residential function still pre-
vails. As for the house in a row, there is a noted difference
in the distribution, with residential/commercial combi-
nations accounting for 41% of the buildings; this can be
explained by their mostly central location within a devel-
oped city matrix, where the demand for commercial and
business content was higher.

Chart 2 - The share of houses containing commercial premises
by1946-1960 house type
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ObjekTe rpaheHe y nepwony nocne [lpyror cgeT-
CKOI paTa KapaKTepuLle HiKa CpaTHOCT LWTO je Haju3-
paxeHuje kop cnoboaHocTojehmx objekata, rae 51% of
MoCMaTpaHor y30pKa NpefcTaB/bajy 0bjekTn Ao 3 eTa-
xe, MN+2 (anjarpam 3). Jlavene vmajy paBHOMepHY pac-
noaeny y rpynaumjaMa Huxe v ymepeHe CnpaTHOCTA
(1-7 eTaxa). CnnyHa cuTyaumja, NPUBAVKHO PaBHOMEP-
He pacnogene, je koA Kyha y H13y, anu ¢ HelTo Behom
3acTynybeHowhy objekaTta CNpaTHOCTM 6-7 eTaxa. YKyn-
Ha nMpoceyHa CMpaTHOCT 3a 0Baj Nepunof je 4,6 eTaxa, a
Kpehe ce y pacnoHy of 3,7 eTaxa 3a cnobogHocTojehe
00jeKTe, NpeKo 4,7 eTaxa 3a 0bjeKkTe TvMa namena, [0 5,1
eTaka 3a objeKTe rpaficKor HM3a. lNpoceyHa cnpaTHOCT
conuTepa rpaheHrx y oBom nepuroay je 10,8 eTaxa.

[Lwjarpam 3 - CnpaTtHoCT objekaTta NMo TMMNOBMMA 3a Nepuof
1946-1960. (6e3 conutepa)
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Ha ocHoBYy nojaTaka npukasaHux y Tabenu 1, 0 6pojy
CTaHOBa Yy 3rpafjama, MOXe Ce 3aK/byunTun Aa Cy y nocsne-
paTHOM nepuofy rpaheHV 0b6jeKTVM Matbe BennuuHe.
Hajsehu 6poj aHanvsmpaHmnx objekaTa nMa Marbe o 20
CTaHOBa Mo ynasy (84%), nok objekTn ca sue of 40 cTa-
HOBa MO yna3y uvHe cBera 2% of yKkynHor 6poja. OBak-
Ba Mnpepacnofena kapakTepucTnyHa je 3a cBe TUMNoBe
3rpaga (M3y3es conutepa) WTO, Kafja ce ynopeamn ca npo-
CeyHoM cnpaTHOWRY, ykasyje Ha yKYMHO Manu npoceyaH
6poj CTaHOBa MO eTaxkama (3,11 cTaHa No eTaxkama). bpoj-
Ha BPeLHOCT CTaHOBa MO eTaxama He3HaTHO Bapvpa Y
npBa TPM TMNa 3rpafa, a Kog conutepa ce nosehasa Ha
4,37. Ynopehusarbem OBMX BpeAHOCTM Ca nofauuma 13
amjarpama 4 (0 NpoceyHMM NoBpLUKMHaMa OCHOBE eTaxe)
nobujajy ce npoceyHe BPeAHOCTU CTaMbeHuX jeanHmLa
o[ NpubnmxHo 50m?,

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

Characteristically, post-WWII houses were low-rise.
This is particularly true for free-standing structures: 51%
of the observed sample have up to 3 floors with the
GF+2 floor scheme (Chart 3). The lamela buildings have
an equally low and medium number of floors (1 to 7).
Similar distribution is observed in the row houses with a
slightly higher percentage of structures with 6 to 7 floors.
The overall average for the period is 4.6 floors, the values
ranging between 3.7 in the free-standing house to 4.7 in
the lamela to 5.1 in the house in a row. The average value
for the high-rise is 10.8 floors.

Chart 3 - The number of floors by characteristic 1946-1960
house type (high-rise excluded)
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The data on the number of apartments shown in
Table 1 suggest that post-war buildings were not large.
Most of the analyzed houses have fewer than 20 units
per entrance (84%) while houses with more than 40
units per entrance account for mere 2% of the total. This
prevalence is observed in all house types (except for the
high-rise) and, when compared to the average number
of floors, it indicates that the average number of apart-
ments per floor was rather small in total (3.11 units per
floor). In the first three house types, the number of apart-
ments per floor varies slightly but it increases to 4.37 in
the high-rise. The comparison with the data in Chart 4
(the average ground floor area) yields the average of ap-
proximately 50 m? per apartment.




108

ATnac BuuenopoavuHux 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

Tabena 1 - bpoj cTaHoBa Mo TnosMma 3a nepvogd 1946-1960.

Table 1 - The number of apartments by 1946-1960 house type

YKynHo Tun 3rpage House type
1946-1960.
Total
1946-1960
Bbpoj cTaHoBa - 5-10 cTaHOBa 42 53 41 33 7
3acTynmenoct [ | >0 apartments
Number of 1 }-20 CTaHOBa 42 39 40 50 -
apartments [%] 11-20 apartments
21-30 cTaHoBa 11 5 14 14 -
21-30 apartments
31-40 cTaHoBa 4 2 4 3 36
31-40 apartments
41-50 cTaHoBa 1 1 1 1 8
41-50 apartments
51-60 cTaHOBa 1 - - - 49
51-60 apartments
MpoceuaH 6poj CTaHOBa Ha ynasy 14,3 11,7 14,7 151 47,2
Average no. of apartments per entrance
MpoceuaH 6poj eTaxa 4.6 3,7 4,7 51 10,8
Average no. of floors
MpoceyaH 6poj CTaHOBA Ha ETaxK 3,11 3,16 3,13 2,96 4,37
Average no. of apartments per floor

Oujarpam 4 - lNoBpLwnHa 3rpage y ocHosw (1 ynas) no TMnosu-
Ma 3a nepuog 1946-1960.
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[wvjarpam 5 nokasyje npoueHTyanHy 3acTynbeHoCT
KOCKX 1 paBHMX KPOBOBA KOA PasnnuuTix TMNoBa obje-
KaTa, vmajyhu y Buay [aHawrbe CTakbe nocMaTpaHmx
3rpafa. Kon cnoboaHocTojehx objekata, namena v obje-
KaTa Yy HW3y, 3HayajHO MpeoBnahyjy Kocu KpoBOBK, [OK
je, koa conutepa, NPUBAVXKHO jefHaKka nofena Ha kKoce
1 paBHe KpPOoBOBeE. [1poceyHa BPeAHOCT 3a NoCMaTPaHu
nepwopa je 79% y KOpUCT KOCKUX KPOBOBA M OHM Cy rpahe-
HU NPEeTEXHO Kao YeTBOPOBOAHM, Mane BUCKHE (NanT-
Ku). MNpeno3HaT/brBa Gopma KpoBoBa omoryhasa Ham
Ja Npeno3Hamo OpWrMHanHK objeKkat 13 NoocnepaTHor

Chart 4 - The ground floor area (1 entrance) by 1946-1960
house type
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Chart 5 reveals the distribution of the pitched and
the flat roofs in different house types regarding their
present condition. The pitched roof prevails in the free-
standing house, the lamela and the row house while
there is an equal share of pitched and flat roofs in the
high-rise building. The average for the period is 79% for
the pitched roof, which is usually low and hipped. The
recognizable roof form distinguishes the original post-
war structures from the build-on roof characteristic of
the past two decades. By the end of the observed period,
flat roofs had become more common as waterproofing



nepuofa off HakHaAHO HaA3MAaHOT, KapaKTePUCTUYHOT
3a nocnefme fge felleruje. Kpajem nocMaTtpaHor nepu-
0fia NoYMby MaCoBHWje Aia Ce NPYIMEHYjy PaBHU KPOBO-
BW, KaJa je TexHonorvja matepujana 3a xuapounsonauujy
HampefoBana 1 nocTajana JOCTynHa fomahoj rpaheBuH-
CKOj MHAYCTPWMjW. Benvkn 6poj oBKx objekaTa je HakHaa-
HO HaA3WaaH v NPeTBOPeH y ObjekTe ca KOCUM KpOBO-
BMMa. [vjarpam 6 npukasyje penatvBHO pPaBHOMPaBHY
MPOLieHTyamnHy 3acTyn/beHOCT objekaTa Kof Kojux ce
MPOCTOP KOPUCTW/HE KOPWCTY 3a bopaBak. YnpoceueHa
BPEAHOCT 3a MOCMaTpaHu Nepuop je 45% npema 55%, y
KOpWCT objekaTa re ce NOTKPOBHY MPOCTOP He KOPUCTY
3a cTaHoBarbe. Hapsnhuearbe objekata 13 OBOr Nepunofa
KapakTepulle npeTsaparbe MPEerno3HaT/bMBUX MINTKIX
KPOBOBa Ca TaBaHCKMM MPOCTOPMMA Y CTPMUje KPOBHE
paBHW, rae ce MOTKPOBHM NPOCTOP KOPUCTM 3a BopaBak,
LUITO MOXe YKa3MBaTu Ha YMrbeHNLLY Aa je MonoBwmHa obje-
KaTa 13 OBOr Mepuofa OCTana y OPUrMHaNHOM CTakby.

Aujarpam 5 — 3acTym/beHOCT KOCUX M PaBHUX KPOBOBA Ha
objekTMa rpaheHnm y neproay 1946-1960.
conuTepm
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technology had improved and become accessible to the
domestic construction industry. A great number of these
buildings had vertical extensions with pitched roofs built
on in the course of time. Chart 6 shows a relatively equal
share of buildings with occupied/unoccupied space in
the loft. The average value for the given period shows
the ratio of 45% to 55% in favor of buildings with an un-
occupied loft. Characteristically, vertical extensions on
the houses of the period transformed the signature low-
pitched roof with an unoccupied loft into steeper roof
planes facilitating the conversion of the loft into a res-
idential area. The ratio suggests that half of the period
buildings have preserved their authenticity.

Chart 5 - The share of pitched and flat roofs by 1946-1960
house type
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Lwjarpam 6 — Kopuiihere NoTKpoBHOI NPOCTopa No TMNoBK-
Ma 3rpaja 3a nepuop 1946-1960.
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Chart 6 — The use of the loft by 1946-1960 house type
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Momauy o cteneHy pasyheHocTn objekata y OCHOBM
(onjarpam 7), nposopwvma (aujarpamn 8 1 9), n dacagHm
obnorama (aujarpam 10) momaxy Aa ce carneaajy Heke of
OCHOBHWX KapakTepUCT1Ka 3rpafa HacTanvx y nepvoay
nocne [lpyror ceetckor pata. CyMMpaHo 3a Y1TaB nepu-
Ofl, MOXe Ce 3aK/byuuTn Aa npeosnahyjy objekTn Kom-
nakTHe ocHoBe (83%), a fa je MonoBMYHa pacnofena
objekaTa Ha OHe ca Mano oTBopa (54%) v oHe ca 40CTa OT-
Bopa (46% 30MpHO 3a NojeArHauYHe OTBOPE M NPO30pPC-
Ke Tpake). Mpunrkom m3rpadre objekata yrpahvBaHm
CYy WICK/bYUYMBO [PBEHM MPO30pW, KOje Mocnearux ro-
AMHa CTaHapW 3aMetbyjy NAacTUUYHVM, ann Ta NojeanHaY-
Ha pellera He Hapylagajy YKymHy npeosnahyjyhy 3a-
CTYN/beHOCT APBETa Kao MaTepujana 3a 13pady npo3opa
(NpoceyHa BPeAHOCT 3a MocMatpaHu nepuof je 93%).
Hepnoymumua Hema HY Kaaa je pedy o dacaaHum obnora-
Ma. NpoceyHa 3acTym/beHOCT ManTepucaHnx dacaaa je
97%, WTO oAroeapa TafalWHVM aKTyenHUM TexHMKama
rpahetba, rae oneka jol yBeK NpefcTaB/ba OCHOBHM Ma-
Tepujan 3a dopmmparbe 31aoBa. V3BecHa ofcTynarba
npumMeHn GacaHor Matepujana npukasaHa cy Ko co-
nuTepa, MehyTum, OBe nofaTke Tpeba y3eTn C pe3epBOM
jep je nocmaTpaHK y3opak manu (18 objekaTa Benvke cn-
paTHOCTW). Hajuelwhe nprmersrBaHe mehycnpaTtHe KoH-
CTPYKUMje y OBOM Nepurofy Cy cMTHopebpacTa TaBaHuLa
NIMBEHA Ha N1y MecTa, an nonynpedabprikoBaHa TMna
AspameHko. [po3opu Cy ApBEHW, ABOCTPYKM Ca Pa3mak-
HYTVM KPWKMMA, 3aCTakbeHM jeAHNMM OONYHIM CTaKNOM.
KpOBHa KOHCTpYKLWja je ApBeHa.

[Oujarpam 7 — CreneH pasyheHocTn objekTa no TMNoBKMa 3a Mne-
purog 1946-1960.
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The information on floor plan complexity (Chart 7),
windows (Charts 8 and 9), and facade rendering (Chart
10) helps determine some of the basic characteristics
of post-World War Il housing. In summary, most build-
ings have a compact plan (83%), window-to-wall ratio is
balanced between low (54%) and high (46% as total for
single openings and ribbons). At the time of construc-
tion, the windows installed were exclusively wooden; al-
though there have been recent replacements with PVC
windows, such sporadic interventions cannot disturb
the predominance of wood as the window material of
choice (the average for the period is 93%). Also, there is
unquestionable prevalence of facade rendering (97%);
this corresponds to the concurrent construction tech-
niques, which used brick as the main wall building ma-
terial. There are certain variations in facade materials in
the high-rise type; however, due to a small sample (18
high-rise buildings) such results should be taken with
some caution. As for floor constructions, the ribbed ceil-
ing cast-in-situ prevails along with the semi-prefabricat-
ed Avramenko type. The windows are wooden with two
separate single-glazed wings. The roof construction is
also wooden.

Chart 7 — The characteristic floor plans by 1946-1960 house
type
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[wnjarpam 8 — bpoj 1 reomeTpuja NPO30PCKKX OTBOPA MO TUMO-
BMMa 3a nepurog 1946-1960.
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[njarpam 9 — Matepujan
nepunog 1946-1960.
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Oujarpam 10 — GacagHa obnora — mMatepujani Mo TMNoBMMA 3a
nepviog 1919-1945. (MpoueHTyanHa 3acTynsbeHocT Beha o 100%
npeacTaBrba NPUMEHY BLLE Pa3NNUMTUX MaTepujana Ha dacaan)
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Chart 8 - The number and geometry of window openings by

ouse type
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Tunnyxe Kyhe N HbXOBE KapaKTepucTmnke

Cymupajyhn nokasatesbe M3 Avjarpama 1 Moxemo
3aKbyunTn aa cy ce y Cpbujn y nepvomy of 1946. no
1960. roavHe rpaavna y nogjenHakom 6pojy Tpu T1na
objekaTa: cnobofHocTojehy, 06jeKTH y HU3Y Yy OKBUPY
rpafckor 610Ka, Kao v namene- sehu objekTn ca BuLLe
ynasa. Conutepu ce Npsu NyT NOjaBsbyjy y OBOM Nepu-
Ofly, WTO je 3HayajHa HOBMHA Y OAHOCY Ha MPETXOfHe
NePUOAe, ann je HIXOBa 3aCTyMbeHOCT Marba Of Nnpe-
TXOOHO HasefeHvx Tunosa. CNpoBefeHe CTaTUCTUYKe
aHanM3e Ha NocmaTpaHoOM Y30pKy cy omoryhune aa ce
YCTaHOBE KapaKTePUCTMKE TUMNYHE 3rpajle, 3a CBaKM Ha-
BeAeHW TM 1 TO y nornefy: pasyHeHocTv OCHoBe, cripat-
HOCTW, BPCTE KPOBA ¥ HaumMHa Kopuihersa MOTKPOBHON
NpOCTOpa, YKyNHOr 6poja CTaHoBa Yy 00jeKTy Kao 1 6poja
CTaHOBa MO CrpaTy, Te HaumnHa Kopuwherba Npremsba.

YnopehuBarem peneBaHTHUX KapakTepucT1Ka noje-
AVIHAUHMX TMNOBa objeKkaTa MOXe Ce 3aK/byunTn Aa ce
OHe, y Hajsehoj mepu, Noaynapajy, a Aa Ao U3BECHUX Of-
CTynarba Aonasu jeinHo y rpynaumjn conutepa. Osu no-
Jauw, MehyTum, He oAroBapajy peanHviM KapakTepucTu-
Kama BWLIeCnpaTHMX 3rpafa rpaheHunx y OBOM Nepuogy,
3aTO LWITO je CTAaTUCTUUKM Y30paK OBakBMX objekaTa 61o
6pojuaHo Manu (18 3rpafa), a TepuTopUjanHa pacrnoae-
Na KOHLEeHTpMCaHa Ha Manom 6pojy nokalwja. Ysuaom y
NUTEPATYPY U TEXHUYKY JOKYMEHTaLM)Y, KaO 1 JOAATHIM
CHUMaHbem objekaTa Ha TepeHy, yCTaHOB/bEHO je a npe-
oBnahyjy conutepun ca paBHUM KPOBOBMMA, ManTepom
Kao dacagHom obpafoM 1 NojeAnHAUYHUM MPO30PCKIAM
OTBOPVIMA, Ma TWMWYaH NPeACTaBHUK HUje 13abpaH Ha
OCHOBY KMacTep aHanv3e npvikasaHe y tabenu.

Ha oBaj HaumH, ako Ce 3aHemape AMMeH3Kje objekaTa,
NoLy[apHE Cy KapakTepuCTMKe CBMX TUNOBA 3rpaja, LUTO
OfjroBapa peasHoOM CTarby ¥ penpeseHTyje Tafallrby ap-
XUTEKTOHCKY MpaKCy: akTyenHy TexHuky rpaherba, npu-
MeHy maTepujana 1 KoHcTpyKumja. Cymmparbem Aobuje-
HUX pe3y/TaTa MOXe Ce 3aK/byUnTV: 4a je aPXUTEKTOHCKA
bopma objekata brna KOMMaKTHa, FEOMETPUCKM NpaBwis-
Ha, dacafHa NnacT1ka ceefeHa Ha MUHUMYM (Unn je Huje
61n10), a NPO30PCKM OTBOPU MOjeAVHAYHM, CTaHAaPAW-
30BaHWX AvMEH3Wja. 3rpage cy rpaheHe Ha Tpaamuumo-
HanaH HauWH, y MaCMBHOM CUCTEMY FPafbe, ONeKOM Kao

The house types and their characteristics

In summary of the data in Chart 1 about multifam-
ily housing construction in Serbia in the period between
1946 and 1960, it can be concluded that there was an
equal share of three types of buildings: the free-stand-
ing house; the house in a row within a city block; and
the lamela, an apartment block with multiple entranc-
es. The high-rise house made its first appearance in this
period, which was a significant occurrence in compari-
son to previous periods; however, its distribution is lower
than the first three types. The statistical analyses of the
sample were used to determine the characteristics of the
typical house for each of the given types with respect to
the complexity of the floor plan, roof type, loft occupan-
cy, the total number of apartments per building and per
floor, and the ground floor function.

A comparison between the relevant characteristics
of particular house types suggests that they are most-
ly congruous; certain variations can be found only in
the high-rise category. However, due to a small statisti-
cal sample of high-rise buildings (18), the data do not re-
veal the real characteristics of such buildings of the pe-
riod; besides, they are distributed in only a few locations.
The data from relevant literature and engineering docu-
ments, supported by an additional on-site survey, show
the prevalence of high-rise buildings with flat roofs, fa-
cade rendering with mortar, and single window open-
ings. Thus the typical representative of this house type
was not chosen upon the cluster analysis shown in the
table.

Therefore, dimensions notwithstanding, there is
congruity among the characteristics of all house types,
which is a realistic representation of the contemporary
architectural practices, including the common building
technology, materials and constructions. The results sug-
gest that the structures were architecturally compact in
form and geometrically regular; there were minimal or
no facade embellishments; the single window openings
were of standard dimensions. The construction system
was traditionally massive with the use of brick as the ma-
terial of choice. The floor plan organization was equal-
ly congruous: the kitchen is spacious and designed to



Tabena 2 — OCHOBHe KapaKTepuCT1Ke TUMMYHIMX 3rpaja 3a rne-

prog 1946-1960.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

Table 2 - Basic characteristics of 1946-1960 house types

Tun 3rpage House type

Loft use

(paBHOMpPaBHO)
occupied or unoccu-
pied (equal share)

(paBHOMpaBHO)
occupied or unoccu-
pied (equal share)

(paBHOMpaBHO)
occupied or unoccu-
pied (equal share)

CnpatHocT 143 v M+24+Mk 143 vinn M4+241k [4+4 v M434Mk M+17 vnm M+10+k
Number of floors GF+3 or GF+2+L GF+3 or GF+2+L GF+4 or GF+3+L GF+11 or GF+10+L
HauuH kopuwherba CTaHOBak-e CTaHOBakbe CTaHOBak-e CTaHOBakb-e
npwsemsoa residential residential residential residential

Ground floor use

YKkynaH 6poj ctaHoBa 90 10,3 16,6 nnn 10,4 54,2

y 0bjeKkTy 16,6 or 10,4

Total no. of apartments

per house

bpoj cTaHoBa no eTaxn 2-3 2-3 2-4 4-5

No. of apartments per floor

Pa3yheHocT ocHoBe KOMMaKTHa KOMMaKTHa KOMMaKTHa KOMMaKTHa
Complexity of floor plan compact compact compact compact

BpcTa Kposa KoC KOC KOC KOC

Roof type pitched pitched pitched pitched

HauuH kopuwhersa KOPUCTW Ce U KOPUCTK Ce Unu KOPUCTI Ce UK KOpUCTK ce
MOTKPOBHOT NMPOCTOpPa He KopuCTy ce He KopucTv ce He KopwCTu ce occupied

bpoj v BennurHa otBOpa
Window openings

nojeanHauHy, Manux
OVMeH3nja
single, low
window-to-wall ratio

nojeAnHaYHM, Manmx
nnv Behnx arumeHsuja
single, low or high
window-to-wall ratio

NojeAnHaYuHM, Manmx
unu Behwx grumeHsnja
single, low or high
window-to-wall ratio

sehux gnm. y gy
NPO30PCKMX Tpaka
ribbons, high
window-to-wall ratio

Martepwujanmsaunja pBO pBO pBO OpBO
NPO30PCKIMX OKBMPA wood wood wood wood
Window materials

3aBpuwHa obpafa dacage manTtep Mantep 6eToH
Facade rendering plaster plaster concrete

13abpaHu npumepwn
Samples

OcTanu KapaKTepucTUIHm
nojasHM 06nMLM

Other characteristic
examples
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JOMWHAHTHUM MaTepujanom. [oayaapHOCTH Cy yourbu-
Be 1 KOf OpraHum3alinje OCHOBE: Kyxutba je BeNnx AumeH-
3vja 1y rOj je NpeasrheHo pydaBarbe (Tpnesapuje Kao
nocebHe NpocTopuje Hema), 1 6e3 0631pa Ha BENNYUHY
CTaHa, OHa 0baBe3HO MMa OCTaBY 1 13M1a3 Ha Tepacy Unn
nohy. LleHTpanHv nonoxaj ynasa y objekar, Besa ca Tepe-
HOM, NO3WLMja CTENEHULLITA, YHYTPaLLHbe 1 CNosbHe 06-
paje, Takohe cy noaynapHe Ko CBUX TWMOBa objekaTta
M NPEeACTaB/bajy HUXOBY 3ajeAHVYKY KapaKTepUCTUIKY.
OBakBe CNMUYHOCTK M3Mehy TMNOBa, KOje He MoCcToje HK
Yy jedHOM Apyrom nepuomy, Nnpousunase NpesacxoaHo 13
aKTyefHe nocnepaTtHe CTambeHe NONUTUKe Koja je MMana
33 UWb fa 06e3beqn MUHVUMANHK CTaMOeHr MPoCTop Y
Hajkpahem moryhem poky 3a HOBOGOPMUPAHY paaHNUKy
Knacy, 1 TO CKDOMHUM CPeACTBMMA, Kopulwherbem nos-
HaTVX KOHCTPYKTUBHMX CUCTEMA W TPAAVLMOHANHMX Tex-
HVKa rpaberba.

Kao kapakTepucTMyaH npefacTaBHWK — cnobof-
HocTojehrx objekaTa M3abpaH je objekaT ca 4 eTaxe
(IM+3), KOMMaKTHe OCHOBE, Ca KOCKMM KPOBOM KOju ce
He KOpWUCTW 3a Bopasak, ManTepucaHoM Gacaiom, Ma-
M Bpojem NojearHaYHNX, APBEHMX, MPO30PCKMX OTBO-
pa. 3rpafa “ma 8 cTaHoBa (Mo [ABa Ha CBAKOj eTaXku) 1 No
CBOJVIM KapaKTepuCTVKama y NOTAYHOCTU OAroeapa pe-
3ynTaTvma Knactep aHanmse.

KapakTepucTnuaH npeacTaBHUK famene rpaheqe
y OBOM Mepurofly je objekaT ca 4 eTaxe ([143), KOMNaKT-
He OCHOBE, Ca KOCMM KPOBOM KOjW Ce He KOPUCTU 3a 60-
paBak, ManTepucaHom dacasom, Manum bpojem nojeam-
HauyHWX, APBEHMX, MPO30PCKMX OTBOPA. 3rpafa nma 12
CTaHOBa (MO TpW Ha CBAKOj €TaxM) LUTO je modaTak Koju
He3HaTHO OACTYMa Of KNacTep aHanumse.

Kao kapakTepucTuyaH NpeacTaBHUK 3rpafa y Hu3y
n3abpaH je objekat ca 5 eTaxka ([1+4), KOMNaKTHE OCHO-
Be, Ca KOCKM KPOBOM KOjM Ce He KOPWCTK 3a BopaBak,
ManTtepucaHom Gacagom, Manum 6pojem nojeanHauHwx,
APBEHMX, NPO30PCKMX OTBOPa. 3rpaga vma 10 cTaHo-
Ba (MO [Ba Ha CBaKOj eTaxM) LWTO je noAaTak Koju npw-
naga ApYropaHrMpaHom Knactep pesyntaTty 1 Kao Takas
MOXe Ce MPUXBATUTV Kao pefileBaHTaH 3a 1M36op TMnny-
Hor objeKTa.

accommodate the dining area (there is no separate din-
ing room); regardless of the unit area, the kitchen always
has a larder and access to the terrace or the loggia. The
central position of the entrance to the house, the relation
to the surrounding terrain, the position of the stairway,
and the interior and exterior finishing are also similar in
all house types and constitute their common features.
Unprecedented, such similarities across types mainly
arose from the post-war housing policy which aimed to
provide the newly formed working class with minimal
living quarters in shortest time possible by using rec-
ognized construction systems and traditional building
technology.

The characteristic free-standing house is represented
by a 4-story building (GF+3) with a compact floor plan,
an unoccupied loft under the pitched roof, a rendered fa-
cade, and a low window-to-wall ratio with single wood-
en windows. The house has 8 apartments (two per floor)
and its characteristics fully correspond to cluster analysis
results.

The representative of the lamela building has 4 floors
(GF+3), a compact plan, an unoccupied loft under the
pitched roof, a rendered facade and single wooden win-
dows with a low window-to-wall ratio. There are 12 apart-
ments (3 per floor), which slightly differs from the cluster
analysis results.

The characteristic house in a row is represented by
a 5-story building (GF+4), with a compact plan, an un-
occupied loft under the pitched roof, a rendered facade
and single wooden windows with a low window-to-wall
ratio. The building has 10 apartments (2 per floor) and as
such held the runner up position in the cluster results,
which justified its choice as the typical house.



Y rpynaumju conutepa 13abpat je objekat koju 1ma
12 eTaxka ([1+11), KOMNaKTHe OCHOBE, Ca PaBHUM KPOBOM
M3HaA NoCeAh-e eTaxe, Koja je Marber rabaputa. Gacasa
je mManTtepucaHa, ca nojefMHayHuM APBEHVIM MPO30pK-
Ma, LTO je Takohe kapakTepucTvka neproga. 3rpaga 1MmMa
44 cTtaHa (no 4 Ha cBakoj eTaxun). Y n3bopy npeacTtaBHU-
Ka oBe rpynauuje AOWno je A0 OACTynarba y OAHOCY Ha
KnacTep aHanu3y y nornegy Tvna Kposa, dacafHe obpa-
[e 1 T!na Npo30PCKMX OTBOPA 3aTO WTO je CTaTUCTUYKNM
y30paK OBaKBMX 3rpafa O1o Manv 1 HepaBHOMEPHO Te-
puTOpMjanHo 3acTyrn/beH, Aa 61 ce NOCTUIM Mepoaas-
HV pe3ynTaTu y CKnafdy ca CTBapHNM CTakbeM.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

The high-rise house type is represented by a 12-story
building with a compact floor plan and a flat roof above
the top floor of smaller dimensions. Typically of the period,
the facade is rendered and there are single wooden win-
dows. There are 44 apartments (4 per floor). The sample
differs from cluster analysis in the roof, facade rendering,
and window opening types; the statistical sample of such
buildings was too small and unevenly distributed to allow
for relevant results which would correspond to actuality.
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CrambeHa cnobogHocTtojeha 3rpaga

Free-standing residential building

CnpatHocT M+3 Number of floors GF+3
bpoj ctambeHunx jeauHnLa 8 Number of apartments 8
[NoBplUMHa TMNCKe eTaxe  bpyTo 142m? Floor area Gross 142m?
Heto 115 m? Net 115 m?
[oBpLVHe CTaHOBA C1,C2=42 m?, Apartment area C1,C2=42 m?%
C3=43 m? C4=60 m* (C3=43 m?, C4=60 m?
CnpaTtHa B1CKHa Heto (Ceetna) 270 cm Floor height Net 270 cm

BpyTo (CnpatHa) 320 cm

Gross 320 cm




BuwenopoanyHu, cnoboaHoctojehr objekat cnpat-
HOCTM [M+3 rpaheH Kpajem nefeceTnx rofviHa npoLwnor
Beka. OCHOBA je KOMMAKTHa U He3HaTHO OfCTyNa Of Npa-
BMAHOI NpaBoyraoHuka. Objekar UMa yKynHo ocam CTa-
HOBA, NO [1Ba Ha CBaKOj eTaxKu. Yna3 y 3rpaay npeasubeH
je ca ynuuHe 1 iBopuLliHe CTpaHe. [NoapyMcKa eTaxa je y
rabapuTy umMTaBe OCHOBE ¥ MPUPOAHO je OCBET/beHa, Mo-
WTO je npu3embe NoanrHyTo 1,6M of KoTe TepeHa. Kpos
je Koc, 4eTBopoBOfaH. TaBaHCKM NPOCTOP Ce He KOpWC-
T 33 6opasak 1 [10 wera Bofe rasHe ctenenute. Obje-
KaT No CBOjoj GOPMY, KOHCTPYKLUMjM 1 TEXHWULM rPaaHe
NpeAcTaB/ba TMNWYAH NPYIMEp CBOT BpeMeHa 1 MOXe ce
Npeno3HaTy y MHOMMM rpafoBrMa v Bapoliviva Cpbuje.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960
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A free-standing multifamily building with the GF+3
floor scheme built in the late 1950s. Its compact ground
floor plan is almost properly rectangular. The house has
eight apartments in total, two per floor. There is access
both from the street and the yard. The basement floor
takes the full area of the ground level and is naturally lit
as the ground floor is elevated by 1.6 m. The loft is unoc-
cupied and is accessed via the main stairway. By its form,
structure and construction technology, the building is
typical of its time — it is recognizable in many Serbian
towns, large or small.




ATnac suwenopoanuHmx 3rpaga Cpbuje  Atlas of Multifamily Housing in Serbia

OcHoBa npur3emba
Groundfloor Plan

OcHoOBa TWMCKke eTaxe
Typical Floor Plan




HerpejaHo
unheated area

rpejaHo
heated area

OcHoBa 0ObjeKkTa je y NMpU3eMHOM feny rnpeceveHa
XO[JHUKOM Y KOME je, Ca YNMuHe CTpaHe, CMellTeH yna3
Y NPUNA3HU CTENEHUWHN KPaK, a ca iBOPULLIHE CTpaHe
NOCTaB/bEHO je [1BOKPAKO LeHTPaHo cTenexuwTe. MNpw-
3eMHa eTaxa je CUMETPUYHa 1 CacTojui Ce Off ABa UAEeH-
TWYHa jeAHOCOOHa CTaHa. CTaHOBM Cy 1BOCTPAHO OpUjeH-
TUCaHW W CBE MPOCTOpUje Cy MPUPOAHO OCBET/bEHE.
CacToje ce opf: AHeBHe cobe, KynaTina v Tpresapuje 13
KOje Ce ynasun y KyxukbCKy HWLLY, a ofatie y ocTaBy. Ha
BMLWIMM eTaxkamMa MoHaBsba ce jeHoCobaH CTaH 1 jefaH
[BOCOOAH, Koju NPOCTOpWy BuLe A06Wja U3HAA YNa3HOT
nena. Ha Buimm eTaxama ca ynmyHe CTpaHe Cy Tepace Ha
Koje ce v3nasu 13 HeBHe cobe, a Ca ABOPHULLHE CTpaHe
MaJsie Tepace Cy NMoBe3aHe Ca TPre3apujom.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

lMpecek
Section

On the ground level, the floor plan is divided by a
hallway which, from the front, accommodates the en-
trance and the access flight of stairs; on the yard side,
there is the central two-flight stairway. The ground floor
is symmetrical with two identical one-room apartments.
These are two-sided and naturally lit throughout. They
contain the living room, the bathroom and the dining
room which leads to the kitchen recess and on to the
larder. On the upper floors, the layout of the one-room
apartment is repeated and there is a two-room unit with
an additional room above the entrance zone. On the
street front, the upper floor units have terraces entered
from the living room while on the yard side, there are
small terraces adjoining the dining room.
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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

1,26 CMNOSbALLMN 3V (SZ1) EXTERNAL WALL (SZ71)
31 of oneke 38 cm, ManTepmrcaH M3HyTpa brick wall 38cm, plastered both sides, inner side
KPEUHMM ManTePOM, CNOSba MIeMEHUTIM lime plaster, outer side decorative plaster
ManTepom

1,13 31 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT)
31 of oneke 38 cm, 060CTPaHO ManTepucaH brick wall 38cm, plastered both sides
KpeyHVM ManTepom with lime plaster

145 3W KA HETPEJAHOM MPOCTOPY (ZN2) PARTITION WALL TO UNHEATED AREA (ZN2)
3K of oneke 25 cm, 060CTPaHO ManTepucaH brick wall 25cm, plastered both sides
KPEeUHUM ManTepom with lime plaster

1,35 MEBYCIPATHA KOHCTPYKLUMIA M3HAL FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MNT) TO UNHEATED BASEMENT (MNT)
MapKeT Ha fenky 2.2cm, falyaHy cnenn nog Parquet 2.2cm, wooden subfloor - plank 2.4cm,
24cm, notnatocHuue 8/5 cmy necky 5cm, wooden sleepers 8/5 in sand bedding 5cm, ribbed
CcUTHopebpacTa TaBaHumLa 30cm concrete slab 30cm

1,09 MEBYCIMPATHA KOHCTPYKLIMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA (MTT) TO UNHEATED ATTIC (MTT1)
6naTo C NNeBoM 5cm, cuTHopebpacTa TaBaHMLA Rammed earh with chaff 5cm, ribbed concrete
30cm, TpLYaHu nnadoH 5cm slab 30cm, straw - plaster ceiling 5cm

35 MPO30P WINDOW

LPBEHW , ABOCTPYKM Ca Pa3MakHyTUM KPUIMMa,
ycKa KyTuja

Wooden, double frame, wide box, double sash with
single glazing

CUCTEM TPEJAHA
enekTpuYHa neh

HEATING SYSTEM
electric stove

MNMPUMPEMA TOIMJE BOJE
eneKkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler




ObjekaT je rpaheH y MacMBHOM CWUCTEMY W CBU 3W-
[0BM 31fiaHN Cy onekom. [lebrbunHa dacagHmx 1 yHyTpa-
WHUX KOHCTPYKTUBHMX 3140Ba je 38 Cm, NMOLEOHMX Y
YNasHoM Aieny je 25 ¢cm, a yYHyTpalmbix nperpagHux 6,5
cm. 3ug v3mehy ABe cTambeHe jeanHuLe 31aaH je kao
[BOCTPYKM off orneke 6,5 cm aebibriHe ca BasgyLWHUM
npocTopom m3mehy of 7 cm. Ha oBaj HaumH pelsaBa-
Ha je 3By4YHa M30naumnja uamehy aBa ctaHa. Mehycnpat-
Ha KOHCTPYKUWja je crTHOpebpacTa ca XOPU3OHTaNHVIM
APMUPAHO-OETOHCKMM CepKnakMMa. KpoBHa KOHCTPYK-
Umja je o ApBeHe rpahe pelleHa No cUcTemMy KPOBHe Be-
wasbke. Mokpreay je danuosaHK Lpen. Y Bpeme Kafa je
rpabeH objekat npensuheHo je 61No rpejarbe Ha YBpPCTa
ropuBa 1 3aTo CBaKM CTaH MMa Mo ABa AMMHbayKa KaHa-
na. Cronapwvja je ABOCTPYKa, Ca Pa3MakHyTUM KPUIMMa, a
npefsubeHa je yrpaatba poneTHe. MNnadoHm cy TpuvaHm,
MOCTaB/beHN NPeKo feTaBa GUKCHMpPaHMX 3a mehycnpat-
Hy KOHCTPYKUMjy. Ha dacagm v ca ynuure 1 ca ABopuLL-
He cTpaHe dopMyvpaHa je NAWTKa NnacT1ka HanpasbeHa
off apMupaHor 6eToHa, Koja YOKBMPYje CrpaTHe eTaxe.
YHYTPaLWHOCT TOr hacagHor okBMpa 6ojeHa je HMjaHCOM
6opno-6oje, a octane dacagHe NOBPLIMHE TAMHO-OKEP
HWjaHcoMm. lMofoBKM y cobama 1 XOAHWULMMA Y CTaHy Cy
Of} XPaCTOBOT MapKeTa, a y KynaTuily, KyXukbi 1 XOOHUKY
3rpage npensubera je n3pana Tepada.

Objekar je rpaheH 6e3 ynoTpebe Tepmov3onaumo-
HUX MaTepujana, Na 6v NoTeHUWjanHa eHepreTcka CaHa-
Umja obyxsaTana nobosbliake TEPMUUKMX KapakTepuc-
TVKa dacafHor omoTaya: 31AoBa v oTBopa. [ocTasrmbarbe
Tepmov3onaLvje ca CnosbHe cTpaHe gacaje, Kao 1 3ame-
Ha AoTpajane cTonapwje, npeacTtassbane bu 3HavajaH Ko-
paK y NOCTM3arby eHepreTcKkmx ywTteaa. [pefHoCT oBak-
BUX objekaTa je jeAHOCTaBHa, KoMNakTHa popma Koja ce
MOXe 1ako eHepreTcKm caHmpaTu, 6e3 npomeHa Koje Ha-
pyLUaBajy NpBOOUTHYM M3rnes.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

The structure was built in the massive system and all
walls were built of brick. The thickness of the facade and
the interior structural walls is 38 cm; the partition walls
in the entrance zone are 25 cm and the interior parti-
tion walls are 6.5 cm thick. Two units are divided by a
double 6.5 cm brick wall separated by a 7 cm air cavity
which serves as sound insulation. The floor construction
is ribbed, with horizontal reinforced concrete ring beams.
A traditional wood construction was used for the wood-
en roof. The roof is tiled with felt roof shingles. At the
time of construction, solid fuels were used for heating so
that each apartment has two chimney shafts. Fenestra-
tion framework is double with separate wings and there
is space for roller shutters. The reed ceilings rest on joists
fixed to the floor construction. On the front and yard fa-
cades, floor levels are distinguished with shallow rein-
forced concrete frames, the inside of which is painted in
wine red while the rest of the facade is in deep ocher. The
floors in the rooms are tiled with oak parquet and terraz-
zo flooring was designed for the bathroom, the kitchen
and the building hallway.

No thermal insulation was used in construction so
that potential energy rehabilitation could include en-
hancing the thermal performance of the envelope, both
on the walls and the openings. Installing thermal insula-
tion on the external facade and replacing the worn-out
wooden framework could improve energy savings sig-
nificantly. Buildings such as this offer the benefit of sim-
ple compact forms which can be improved easily with-
out disturbing their authentic appearance.
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CrambeHa 3rpaga TMna namena

2+ A

Residential building — lamela

CnpatHocT M+3 Number of floors GF+3
bpoj ctambeHunx jeanHnta 12 Number of apartments 12
NoBpLMHa TUNCKe eTaxke  bpyTo 198m? Floor area Gross 198m?
Heto 166m? Net 166m?
[oBpLVHe CTaHOBA C1,C3=54 m?% C2=36 m?, Apartment area C1,C3=54 m% C2=36 Mm%,
C4, C6=56 m% C5=39 m? 4, C6=56 m% C5=39 m?
CnpaTtHa B1CKHa Heto (Csetna) 260 cm Floor height Net 260 cm
BpyTo (CnpatHa) 302 cm Gross 302 cm




BuwenopoamnyHa ctambeHa 3rpafia, CnpaTHocTy M43,
dopmrpaHa kao namena. OCHOBa je KOMMaKTHa, Mpa-
BOYraoHa, ca 3 CTaHa Mo eTaxn 1 yKyrnHo 12 cTaHoBa y
00jekTy. ObjekaT je rpaheH Kpajem neaeceTux roavHa
MPOLUOr BeKa M MO CBOJUM KapaKTepucTUKMMa pernpe-
3eHTyje Bpeme Y KoMe je HacTao. Micnoa npvzemiba Gop-
MMPaHa je MoapyMCKa eTaxa Koja je buna npeasuheHa 3a
CMeLLTaj OrpeBa, CyLWNOHWLY 1 BELEPHNULY Ca CaHMTap-
HOM NPOCTOPKjOM. [TPOCTOPYU Cy NPUPOLHO OCBETIHEHN,
MOLTO je NP13eM/be NOAUTHYTO Of KOTe TepeHa 3a 1,2M.
Y NOAPYMCKM MPOCTOP MOXe ce Yhn AVPEKTHO 13 ABO-
PULLTA WM YHYTPAWHKM CTeneHuwTemM. KpoB je Koc, ca
TaBaHCKUM MPOCTOPOM KOju Ce He KOPWCTK 3a bopaBak, a
Y KOj1 C€ MPUCTYMa KPO3 OTBOP Y MIOUMN.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

A multifamily residence with the GF+3 floor scheme,
formed as a lamella building. It has a compact rectan-
gular floor plan and 3 apartments per floor, 12 in total. It
was built in the late 1950s and its characteristics are rep-
resentative of the period. There is a basement under the
ground floor purposed to accommodate heating fuel
storage, a laundry and a utility room. The space is natu-
rally lit as the ground floor is elevated by 1.2 m.The base-
ment is accessed directly from the yard or by the interior
stairway. The roof is pitched; the loft is unoccupied and is
entered through an opening in the ceiling slab.
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Situation Plan -

OcHoBa npvizemsba
Groundfloor Plan

OcHoBa Tuncke eTaxe
Typical Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

[IBOKpaKo CTeneHuwITe je LEeHTPanHO MoCTaB/bEHO
y3 dacafy Tako fia ¥Ma NpYpOAHO OCBET/bere. Ha cBa-
KOj eTaxw Hanase ce TpW CTaHa: f1Ba [1BOCOOHA U jefaH
jenHocobHN. [1IBOCOBHM CTaHOBM Cy ABOCTPAHO OpWjeH-
TUCaHM 1 CaapKe: AHeBHY 1 cnasahy coby, kyxurby ca
pydaBarbem 1 Kynatuno. Kynatvina Ha OBMM CTaHOBMMA
Ce BeHTWNMPajy NpeKo LaxToBa. Y cBe npoctopuje ce
yNnas3n OWPEKTHO M3 XO[HWKA. JefHOCOOHM CTaHOBW Cy
jeAHOCTPaHO OPUjeHTVCAHW 1 cafpxe: coby, KynaTuno
Ca TyW-KafloM, Kyxuhby Ca pydaBarbem 1 octaBom. Cee
npocTopuje Cy NPYPOAHO OCBeT/beHe. Kyxukbe y CTa-
HOBMMa Ha CnpaToBMMa MMajy 13na3 Ha tepace. CTaHo-
BV Cy NPOJjEKTOBAHN MO MAHUMANHUM CTaHAAPAMM, LITO
je v buna KapakTepucTrKka objekaTta rpaheHnx y oBom
nepviogy.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

lMpecek
Section

The two-flight stairway is centrally located and nat-
urally lit due to proximity to the facade. There are three
apartments on each floor: two with two rooms and one
with a single room. The two-room apartments are two-
sided and contain the living room, the bedroom, the
kitchen with dining area, and the bathroom. The bath-
rooms are ventilated through exhaust ducts. All rooms
are accessed directly from the hall. Single-room apart-
ments are one-sided and contain the room, the bath-
room with a shower cabin, the kitchen with dining area
and the larder. All rooms are naturally lit. The kitchens in
the upper-floor apartments have access to the terrace.
The design standards for the apartments were minimal,
which is characteristic of the period buildings.
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u EIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

1,26 CMNOJbAWMK 3101 (SZ1) EXTERNAL WALL (SZ1)
31A of oneke 38, ManTepumcaH KpeuHnm mantepom  brick wall 38cm, plastered both sides, inner side
Ca YHyTpalHe CTpaHe, a MNeMeHTUM ManTepoM lime plaster outer side decorative plaster
Ca cnosballirbe

1,67 CMNOJbALWMK 310 2 (SZ2) EXTERNAL WALL 2 (572)
3K of oneke 25, 060CTpaHO ManTepucaH brick wall 25cm, plastered both sides with
KpEUYHMM ManTepomM lime plaster

1,45 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALLS TO UNHEATED AREA (ZNT1)
31 of oneke 25, 060CTPaHO ManTepmncaH brick wall 25cm, plastered both sides with
KpeuHUM ManTepom lime plaster

1,63 310 KA CYCELY / ANNATALVIA (ZD1) WALL TO DILATATION / NEIGHBOUR (ZD1)
31 of oneke 25 cm, ManTepmncaH KpeYH1m brick wall 25cm, plastered on inner side with
ManTepoM Ca yHyTpalbe CTpaHe lime plaster

2,05 MERYCMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA (MNT) TO UNHEATED AREA (MNT)
MapKeT Ha nenky 2.2cm, UeMeHTHa Kowysbrua 3cm,  parquet 2.2cm, glued, cement screed 3cm, ribbed
AspameHKo TaBaHmMUa 30cm semi prefabricated concrete slab Aviamenko 30cm

1,06 MERYCMPATHA KOHCTPYKLWIA NCMNO[ FLOOR CONSTRUCTION TO UNHEATED ATTIC (MT1)
HEMPEJAHOT MPOCTOPA (MTT) rammed earth with haff 5cm, ribbed semi prefabri-
necak 2cm, 6nato ¢ nneBom 5cm, ,ABpameHko” cated concrete slab Avramenko 30cm, straw - plaster
TaBaHMUa 30cm, TpLYaHu nnapoH 5cm ceiling 5cm

35 MPO30P WINDOW

[PBEHW, ABOCTPYKM Ca PasmMakHyTVIM KPUAUMA,
yCKa KyTuja, Ca yHyTPaLHOM NiaTHEHOM
peoneTHOM

wooden, double frame, narrow box, double sash
with single glazing, internal canvas roller blind

CUCTEM TPEJAHA
JarbVHCKO rpejarse / rac

HEATING SYSTEM
district gas system / gas boiler

MPUMPEMA TOMJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




3rpaja je MacKBHOT CKI0Ma, a MOAYKHMN KOHCTPYKTNB-
HV 31M0BV CY 3WAaHK OnekoM AebsbrHe 38 cm. Y yHyTpa-
WHbem Aeny objeKTa 1 Ha Gpacaam ka cyceHoj namenu, 3v-
NIOBUM Cy ofi oneke aebrbunHe 25 cm. MperpafHun 31Ma0Bm
Cy 31aaHn onekom aebbuHe 12 cm mnu 6,5 cm. Mehycn-
paTHa KOHCTpyKUuWja je nonynpedabpukoBaHa, CUTHO-
pebpacTa, Tvna AspameHko. KpOBHY KOHCTPYKLMjY UnHe
[PBEHW POrOBK OCIIOFEHN MPEKO POXHAYa Ha CUCTEM
apMmMpaHo-6eTOHCKMX Hocaya. Ha oBaj HauuH 130erHy-
TO je CTaHAapPAHO, KOMMIMKOBAHO Pellere KPoBa npe-
KO KpOBHMX cTonMLa. Kpos je 6naror Harnba v nokpueeH
canonuntom. Ocnarbarbe CTENeHUWTa je peleHo Npeko
0bpasHyx rpefa, Ha Koje ce MoCTaB/bajy MOHTaxHe be-
TOHCKe noYe rasuwTa. CBe npoctopuje nmajy AMMrbay-
Ke kaHane. Ctonapwja je ABOCTPYKa Ca Pa3MakHyTUM Kpu-
numa v npeasuhena je yrpafrba nnatHeHe poneTHe. Ha
dacaam koa cTenennwuTa yrpaheHe cy cTakneHe npusme.
[nadoHn Cy TpLUYaHW, MOCTaB/bEeHN MNPEKO NeTaBa Guk-
CMpaHKX 3a mehycnpaTHy KoHCTpyKUMjy. Dacana je man-
TepucaHa niemMeHumum ManTepoM a COKIa je 13BeaeHa
y BelTaykom KameHy. [apkeT je nocTaBbeH y cobama 1
XOAHWLMMA, Y KyXutbama je B6ojeHV nof a 'y Kymatumiy u
XOAHWKY 3rpafe npeasuheHa je n3paga tepatla.

MpuoputeTH 0bWM eHepreTcke CaHauuvje objekTa
00yxBaTao 61 06HOBY hacagHoOr omoTaya. NocTaBrbarbe
Tepmov3onalLje ca cnosbHe cTpaHe noctojehe dacane
npefcTaB/bano Ou 3HavajaH Nomak y nocTusarby eHep-
reTckux ywTtefa. C 0631MpoM Ha jenHOCTaBHOCT dopme
M HepocTaTak gacagHux yKkpaca, Taj MocTynak He 6u, y
TEXHWUYKOM CMUCTY, 61O 3axTeBaH U He O1 Hapylwasao
NpBOOUTHN M3rnes objekTa. 3ameHa nocTojehe cTona-
pvje HOBOM, KOja MMa 6osba TepMMUKa CBOJCTBA, yTLana
6V 3HaYyajHO Ha Nobosblarbe eHepreTCKkmx nepdopmaH-
v objekTa. VIHTepBeHLUWMje y yHYTPaLLFbOCTI 0bjeKTa: 13-
onoBatbe MehycnpaTHe KOHCTPYKLMje Ka Noapymy 1 Ka
HerpejaHoM TaBaHy, NpefcTassbane 61 HapeHW Kopak y
eHepreTcKoj pexabunutaumjm.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

The structure was built in the massive system with
longitudinal structural walls built of 38 cm brick. The
walls in the interior and the facade wall facing the adja-
cent building are of 25 cm brick. The partition walls were
built of 12 cm or 6.5 cm brick. The floor construction is
the semi-prefabricated ribbed Avramenko. The wooden
truss rafter roof construction is supported by reinforced
concrete joists, which was the solution to avoid the stan-
dard but complicated joggle post construction. The low-
pitched roof is covered with corrugated asbestos-ce-
ment sheets. The stairway has been constructed using
lateral beams which support precast concrete landing
slabs. All rooms are equipped with chimney shafts. Fen-
estration framework is double with separate wings and
there is space for canvas roller shades. Prismatic glass
was installed on the stairwell facade. The reed ceilings
are supported by joists fixed on the floor construction.
The facade was rendered with marble agregate plaster.
The floors in the rooms and halls are tiled with parquet;
the kitchen has a painted cement floor, while terrazzo
flooring was designed for the bathroom and the build-
ing hallway.

The primary scope of energy rehabilitation of the
building would include repairing the facade. Install-
ing external thermal insulation on the existing facade
would significantly increase energy savings. Considering
the simplicity of form and the absence of facade deco-
rations, such a procedure should not be technically de-
manding and it would not disturb the authentic appear-
ance of the building. Replacing the existing fenestration
materials with those of better thermal quality would en-
hance energy performance to a great extent. A step fur-
ther in energy rehabilitation would be the intervention
in the interior, including thermal insulation of the floor
construction to the basement and the unheated loft.
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Residential building in a row

CnpatHocT M+4 Number of floors GF+4
bpoj ctambeHux jeanHiua 10 Number of apartments 10
MoBpLwnHa TMNCKe eTaxke  bpyTo 205m? Floor area Gross 205m?
Heto 176m? Net 176m?
[oBpLVHe CTaHOBA C1=77 m? C2=57m?; Apartment area C1=77 m% C2=57m?*;
(C3=81 m? C4=76 m? (C3=81 m? C4=76 m*
CnpaTtHa B1CKHa Heto (Csetna) 280 cm Floor height Net 280 cm
BpyTo (CnpatHa) 325 cm Gross 325 cm

128



BuwenopoamuHa ctambena 3rpafa y rpafckom Hisy,
cnpatHocTn M+4. TpaheHa je cpeavHOM NeaeceTyx roaw-
Ha npotwnor Beka. ObjekaT je No CBOjUM KapaKTepncTu-
Kama TMM1YaH NPeACTaBHVK OBE TUMOJOLWKE rpynauumje n
BpemeHa y kome je rpaheH. OCHOBa je KoMMaKTHa, 61McKa
MPaBOYraoHWKy 1 Ha CBaKOj eTaxkn Cy Mo ABe CTambeHe
jeavHnue. [Noapym je NCNoA Lene OCHOBE 1 CafpKu CTa-
Hapcke OCTaBe a BPWM 1 GyHKUMjy CKNOHMWTA. Yna3 y
objekaT je Moryh ca ynuuHe cTpaHe v 13 ABopuLLTa. [nas-
HW ynas je LeHTpasHo NOCTaB/bEeH, a CTeMNeHuLUITe je Hacy-
NPOT Hemy, Y3 ABOPULIHY dacady, ofakne ce AUPEKTHO
ynasun Ha cTeneHuLHW noaecT. 3rpaaa uma nnot. Kpos je
KOC, ABOBOAHM, @ TaBaHCKM NPOCTOP, O KOra BOAW CTe-
neHunwITe, HYje NpeasrheH 3a Kopuiwherse.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

A multifamily residence in the city block with the
GF+4 floor scheme, built in the mid-1950s. It is charac-
teristic of its house type and the period of construction.
It has a compact almost rectangular floor plan with two
apartments per floor. The basement spreads under the
entire ground floor area and accommodates storage
rooms and serves as an air-raid shelter. The building can
be entered both from the street and the yard. The main
entrance is centrally positioned; opposite it, there is the
stairway along the yard facade from where there is direct
access to the landing. There is an elevator in the building.
The roof is hipped and the loft, accessed via the stairway,
was not designed as a living area.
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OcHoBa npvizemsba \
Groundfloor Plan

OcHoBa TWNCKe eTaxe
Typical Floor Plan

L



[pecek

Section

HerpejaHo
unheated area

rpejaHo
heated area

Ha cBakoj eTaxu ce Hafase no ABa ABOCOOHA CTaHa,
13y3eB y Npu3emsby rae je, 360r ynasHor BeTpobpaHa, je-
[laH CTaH opopM/beH Kao jefHocobaH. CBM CTaHOBM Cy
[BOCTPaHO OpUjeHTMCaHW Tako WTO Cy cobe nocTaBbe-
He y3 ynnuHy dacagy, a ocTane npocTopuje Ha ABOPULL-
Hy CTpaHy. CBaKw CTaH CaapKu [iBe Cobe, Kyxuiby ca py-
YaBarbem, OCTaBy 1 Kynatuno. Ha cnpatosmma ca ynmyHe
CTpaHe Cy yCKe Tepace Ha Koje ce m3nasm 13 coba, a ca
[BOPWLLIHe CTpaHe Cy yByUeHe nohe Koje Cy nosesaHe ca
KyxrHOM. [TpocToprje HUCY NpojeKkToBaHe Mo MUHMaI-
HVIM CTaHAAPAMMA, WTO je KapaKTepUCTMKa OCTanmx Tu-
MOMOWKKX rpynaunja Tora BDeMeHa, anu 3rpage y Husy
Ha UeHTPanHUM rpafckum nokauujama cneyndudre cy
MO TOME LUTO Cy CTaHOBW KOMGOPHMjL 1 MPOCTPAHU)U.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

There are two two-room apartments on each floor
except on the ground level where the entrance wind-
break required the formation of a single-room unit. Al
apartments are two-sided as the two rooms are located
towards the street front and the other rooms are orient-
ed to the yard. Each apartment contains two rooms, the
kitchen with dining area, the larder, and the bathroom.
On the upper floors on the street front there are narrow
terraces entered from the rooms while on the yard side
there are recessed loggias connected to the kitchen. The
rooms were not designed according to minimal stan-
dards characteristic of the other building types of the pe-
riod; generally, the row buildings in central city locations
feature more comfortable and spacious apartments.
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U ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

1,26 CMOJbALWMW 3O 1 (SZ1)
314 04 oneke 38 cm, ManTeprcaH KpeyHum
ManTepoM Ca yHyTpale CTPaHe, a MneMeHnTM
ManTepoMm Ca Crosballke

EXTERNAL WALL (SZ1)
brick wall 38cm, plastered both sides, inner side
lime plaster outer side decorative plaster

3,1 CMNOJbALWMK 310 2 (SZ2)
ab 31a of 25 cm, 060CTpaHoO ManTepucaH
NPOAYKHUM ManTepOM

EXTERNAL WALL 2 (S72)
reinforced concrete wall 25cm, plastered both sides
with lime-cement plaster

113 3 KA HETPEJAHOM MPOCTOPY 1 (ZNT1)
31p of oneke 38 cm, 060CTpaHoO ManTepucaH
KpeuHMM Mantepom

PARTITION WALL TO UNHEATED AREA (ZN1)
brick wall 38cm, plastered both sides with
lime plaster

1,45 3 KA HETPEJAHOM MPOCTOPY 2 (ZN2)
3K of oneke 25 cm, 060CTPaHO ManTepucaH
KpeuYHM MasiTepom

PARTITION WALL TO UNHEATED AREA (ZN2)
brick wall 25cm, plastered both sides with
lime plaster

1,63 3O KA CYCELY/OVNATAUWIA (ZD1)
314 o4 oneke 25 cm, ManTeprcaH KpeyHm
ManTepoM Ca yHyTpalwhbe CTpaHe

WALL TO DILATATION / NEIGHBOUR (ZD1)
brick wall 25cm, plastered on inner side with
lime plaster

1,47 MEBYCIPATHA KOHCTPYKLIMIA N3HAL
HETPEJAHOT MPOCTOPA 1 (MTT)
MapKeT Ha nernky 2.2cm, nognora 6anMHanT 3cm,
AspameHKko TaBaHMUa 30cm

FLOOR CONSTRUCTION TO UNHEATED AREA (MT1)
parquet 2.2cm, glued, wood/cement screed 3cm,
ribbed semi prefabricated concrete

slab Avramenko 30cm

1,09 MERBYCTPATHA KOHCTPYKUWMIA UCTMOL
HEMPEJAHOT MPOCTOPA (MNT)
6naTo c nneBom 5cm, AgpameHko TaBaHKLa 30cm,
TpwyaHu nnadoH 5cm

FLOOR CONSTRUCTION TO UNHEATED AREA (MNT1)
rammed earh with chaff 5cm, , ribbed semi prefab-
ricated concrete slab Avramenko 30cm,
straw-plaster ceiling 5cm

35 NPO30P
APBEHN , IBOCTPYKM Ca pa3MakHyTUM KpUvmMa,
yCKa KyTuja ca APBEHOM eC/IMHIep POIeTHOM

WINDOW
wooden, double frame, narrow box, double sash
with single glazing, outer wooden roller blind

CUCTEM TPEJAHA
[arbUHCKO rpejatbe / TOMMoBOA

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOINJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




3rpafa je ABOTPAKTHA, MOAYXKHOT, MacWMBHOI CKO-
Ma Ca KOHCTPYKTMBHWM 3MA0OBMMA 3MAaHUM Of oneke
nebmuHe 38 cm. MonpeyHn, CNosbHY 3MA0BW, Ka Cycean-
Ma 31jaHV Cy ornekom febrbiHe 25 ¢m, Kao 1 31A0BK OKO
nudTa vy BeTpobpaHCKOM NpoCTopy.

MperpagHy 3MA0BM Cy 3MAaHM OMNekoM AebrbhHe
6,5 CM, a 31a 13Mehy CTaHoBa Ha cnpaToBMMa GopmMu-
PaH je Kao ABOC/OjHM Off ABa TakBa 31/aa Ca Ba3dyLUHVM
npocTopom of 6um 13mehy. MehycnpaTHa KOHCTPyKLKja
je nonynpedabprikoBaHa, cuTHopebpacTa TMna Aspa-
MeHKo. KpoBHa KOHCTPYKLMja je pelleHa CUCTEMOM KO-
CUX CTOMMLA, @ Kao KPOBHIM MOKpKMBay KopuliheH je ca-
noHuT. MNpeasrheHo je buno rpejarbe CBKX NPOCTOPU)a
nehrma m1nn 6ojneprma Ha YBPCTO FOPMBO Y 3aTO CBa-
Ka npoctopuvja MMa AuMMibadke kaHane. Ctonapuja je
[BOCTPYKa Ca pa3MakHyTUM Kpuiavma v npeasrhera je
yrpaarba nnatHeHe 1 ApBeHe poneTHe. Ha dacagm kop
CTeneHnwTa Cy yrpaheHe cTakneHe npwsme. [nadpoHn
Cy TPWYaHW, NOCTaB/bEHN NPEKO NeTaBa GUKCUPaHKIX 3a
mehycnpaTtHy KoHCTpyKuujy. Gacana je 6e3 opHameHa-
Ta, reoMeTpujckn NpouniwheHa 1 To je KapakTepucTHKa
3rpafa 3vaaHvx y oBom nepuoay. JeanHn ykpac Ha da-
CaAn Ca ynuuHe CTpaHe je BETOHCKM UCMYCT KOoju YOKBH-
pyje cnpaTHe eTaxe, WTO, Takohe, NpeacTaB/ba TMMNMYaH
HaunH obnMKoBaka dacase.

ManTtepurcaHa je niemeHumumM ManTepom a CoKna je
n3BefeHa y BELITAUYKOM KameHy. [MapKeT je nocTaB/beH y
cobama 1 XOfiHVLMMa CTaHOBa, @ Yy CBMM OCTafMM NpoC-
Topujama je nocTassbeH Tepalio. Objekar je No CBOjoj Op-
raHM3aunju, Gopmmn, KOHCTPYKLMW 1 MOUMEHEHM MaTe-
pujanMa TMNMYaH NpenCcTaBHMK akTyenHVX TeXHOMOorvja
rpaberba ¥ CTUACKMX NPaBalia Koju Cy AOMVHMPani y ne-
proay Kafa je HacTao.

3rpana je rpahera 6e3 Tepmowvonaumje na 61 noyeT-
HW 0OVIM eHepreTcKe CaHalmnje obyxBaTao 13010Barbe dGa-
caje 1 3ameHy ctonapvje. feomeTpujcka dpopma objeKTa
JIOMPVHOCK jeJHOCTaBHOM peLLierby 130/10Bakba dacagHor
oMOTaua 6e3 HapyLlaBarba ayTEHTUYHOT 13rneda objeKTa.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

The building has two wings; it is a solid longitudinal
construction with structural walls built of 38 cm brick.
The exterior transversal walls to the adjacent buildings
are of 25 cm brick, the same as the elevator shaft and the
windbreak walls.

The partition walls were built of 6.5 cm brick while
the upper floor units are divided by a double wall of the
same thickness with a 6 cm air cavity in between. The
floor construction is the semi-prefabricated ribbed Avra-
menko. The roof construction was solved as an oblique
truss  with corrugated asbestos-cement roofing. Each
room is equipped with chimney shafts as the solid fu-
els for stoves and water heaters were anticipated as pri-
mary heating sources Fenestration framework is double
with separate wings and there is space for canvas and
wooden roller shades. Prismatic glass was installed on
the stairwell facade. The reed ceilings are supported by
joists fixed on the floor construction. The facade is with-
out embellishments, geometrically purified, which is a
common feature of the period buildings. The front fa-
cade is decorated only with a concrete overhang fram-
ing the upper floors, which is another characteristic of
facade design of the time.

The building was rendered with marble agregate

plaster. The floors in the rooms and halls are tiled with
parquet while in all other rooms there is terrazzo floor.
With its organization, form, construction and materials,
the building is a typical representative of the prevailing
contemporary building technologies and styles.
As no thermal insulation was used in construction, the
initial intervention towards energy rehabilitation would
include fagade insulation and window replacement. The
geometry of the building favors a simple solution for in-
sulating the facade without disturbing the authentic ap-
pearance of the building.
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CrambeHa 3rpaga High-rise residential building

BennKe CnpaTtHoCTn — connTep

CnpatHocT M+11 Number of floors GF+11
bpoj ctambeHunx jeavHnua 44 Number of apartments 44
MoBplWHa TUNCKe eTaxe  bpyTo 300m? Floor area Gross 300m?
HeTo 256m? Net 256m?
MoBplIMHe CTaHOBA C1,C4=62 m% (C2,(3=53m?  Apartment area C1,C4=62 m?% C2,(C3=53m?
CnpaTtHa B1CKHa Heto (Ceetna) 261 cm Floor height Net 261 cm
BpyTo (CnpatHa) 303 cm Gross 303 cm




BuwenopoamnuHy ctambeHy objekaT, CnpaTHOCTM
M+11. TpaheH je Kpajem negeceTvx rofvHa MpPOLIOT
Beka 1 fieo je Beher cTambeHor Komnnekca npeasrheHor
3a cmewwTaj 2000 rbyaw. MNocnearba eTaxa je Marber raba-
pvTa (NOByuYeHa y OAHOCY Ha dacadHe paBHM) W Npef-
BubeHa 3a nomohHe npoctopuje. Y mehyBpemeHy Tu
3ajeAHNYKI MPOCTOPW Cy MPETBOPEHN Y CTambeHe jean-
HUVLe, a paBHa Tepaca je AeNVMUYHO Haf3MaaHa, WTo je
UeCcT Crlyyaj KOf 0BaKO KOHUMNMpaHux objekata. OcHoBa
objeKTa, y Marboj Mepu, OACTYMa Of NpaBuUiHe KOMMaKT-
He popme. [NoapyMcke npocTopuje 3ay3umajy Ba HKBOa:
Y HVBOY 1CMof Npur3emsba Nofpym obyxsaTa umtas raba-
puT 00jeKTa, a HMBO VCMOA, MONOBUHY rabapuTa OCHOBE.
lNpu3emrbe je NoanrHyTo Of H1MBOA TepeHa 3a 1,2 m.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

A multifamily high-rise building with the GF+11 floor
scheme, built in the late 1950s as a part of a large de-
velopment complex designed to provide housing for
2,000 residents. The top floor is of smaller dimensions (it
is recessed from the facade planes) and was purposed
to accommodate utility rooms. In the meantime, howev-
er, the communal spaces have been converted into res-
idential units and the flat terrace has been partially built
on, which has become common in such structures. The
floor plan slightly varies from a proper compact form.
The basement area spreads over two levels: the one un-
der the ground floor takes up the entire area of the build-
ing while the level below spreads over a half floor area.
The ground floor is elevated by 1.2 m.
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OcHoBa nprzemrba
Groundfloor Plan
rpejaHo HerpejaHo
heated area unheated area

XO[HVIK 3rpage je v3gyxeHor obnuvka ca IMGToBCKAM
NPOCTOPOM ¥ ABOKPaKUM CTEMEHULTEM MOCTaB/bEHVIM
y3 dacagy Tako fa Mma NpUpoAHO OCBeT/berbe. Ha cBa-
KOj eTaXkv Ce Hanase 4YeTvpu CTaHa: ABa [BOCOOHa 1 ABa
[1BOMNOCOOHA 1 H1XOBa MOBPLLINHA je yCKnaheHa ca Tafa-
WHKMM BaxkeRM HOpMaTVBMUMa 3a TpeRy KaTeropujy cTa-
HoBa (50 m? 1 60 m?). MpensuheHu cy 61nn 3a CTaHoBarHe
3 ocobe (YeTvpu y Behem CTaHy), Tako LWTO 61 ce Kopuc-
TWNa 3a CnaBarbe 1 AHeBHa coba. CTaHOBM 330BO/baBajy
camo MVHUManHe noTpebe nopoauLe of TOAMKO YnaHo-
Ba. [IBOCTpaHO Cy OpuvjeHTUCaHn 1 nmMajy no ABe Tepa-
ce: y3 aHeBHy coby v cnasahy. OpraHu3aluja CTaHOBa je
HebYHKUMOHaNHa: Kyxirba ¥ AiHEeBHa coba Cy NponasHe v
npencTaBsbajy Be3y ca cnaBaNom COBOM 1 KynaTUmIom.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960
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OcHoBa THNCKe eTaxe

Typical Floor Plan

The building hallway is an elongated form with the
elevator shaft and the two-flight stairway next to the
facade so as to provide natural lighting. There are four
apartments on each floor: 2 two-room and 2 two-and-a-
half-room units, whose area was adjusted to the then ac-
tual standards for the third category apartments (50 m?
and 60 m?). They were designed for 3 residents (4 in the
larger unit) with the living room also used as a bedroom.
The apartments only meet minimum requirements of
a family this size. They are two-sided and have two ter-
races, one connected to the living room and the other
to the bedroom. The unit organization is not functional:
the connection with the bedroom and the bathroom is
through the kitchen and the living room.
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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
‘ 5 0,69 CMNOJbAWMK 31 (S21) EXTERNAL WALL (SZ71)
|: 3ua oA fypwicon 6noka 30cm, ManTepumcaH ca light weight concrete Durisol 30cm, plastered both
YHYTpalUkbe CTPaHe KpeYHrM ManTepom, a cnoma  sides, inner side lime plaster, outer side
nNeMeHUTUM ManTepoMm decorative plaster
\ 0,65 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT)
*} 3ua oA aypwicon 6noka 30cm, 060CTpaHo light weight concrete Durisol 30cm, plastered both
— ManTepUCaH KpeyHriM ManTepom sides with lime plaster
1,20 MEBYCIPATHA KOHCTPYKLMIA M3HAL FLOOR CONSTRUCTION TO UNHEATED AREA (MN1)
HEMPEJAHOT MPOCTOPA (MNT1) parquet 2.2cm, bitumen, wood / cement screed
napkeT Ha achanTy 3cm, noanora of 6nnHauTa 3cm, reinforced concrete slab 20cm
4cm, ab nnova 20cm
1,04 PABAH KPOB 1 (RK1) FLAT ROOF (RK1)
KaMeHe miode 4cm y C1ojy necka 3cm, stone tiles 4cm, sand 3cm, asphalt 2.5cm, ce-
ruTachant 2,5cm, uemeHTHa Kowysbrua 1,5cm, ment screed 1.5cm, hydroinsulation1cm, mound
xuapovsonauuja 1cm, Hacun of LWbako 6eToHa of breeze concrete min 5cm, prefabricated light
MWH 5cm, xydpuc TaBaHWLa 22¢m, TpLYaHm weight concrete slab hudris 22cm, straw -plaster
nnadoH 3cm ceiling 3cm
35 MPO30P WINDOW

LPBEHW, IBOCTPYKM Ca PasmMakHy TVM KpUIMMa,
yCKa KyTuhja

wooden, double frame, narrow box, double sash
with single glazing

CUCTEM TPEJAHA
[a’bUHCKO rpejatbe / TOMMoBoA

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOINJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




3rpaja je MacBHOT CKMOMa, 3ufaHa [ypucon 6noko-
BMMa aebrbnHe 20-30 cm. Y BepTUKanHe WyrnbrHe aypu-
Con 610KOBa BPLIEHO je HanvBarbe 6eTOHOM 1 Habujarbe.
3UAOBYK Cy MECTUMMYHO OjayaHy apMUpaHO-OETOHCKMM
cepknaxmma. MperpagHu 3M[oBK Cy of Lbako-6110KoBa
nebmuHe 15 cm 13mehy CTaHoBa, a OCTanw Cy Aeb/brHe
7,5 cm. MehycnpaTHa KOHCTPYKLMja je cuTHopebpacTa,
nonynpedabpunkosaHa off fypucon enemeHaTta. PaBaH
KPOB MOKpKBEH je OETOHCKMM M1o4ama MoNoXeHUM y ne-
cky. Ctonapuvija je 4BOCTPYKa Ca pa3makHyTUM Kpynuma a
Ha Npo3opuMa Yy AHEBHOj COBU 1 Kyxutbi npeasrheHa je
nnaTtHeHa poneTHa. MnadpoHu cy TpwyaHK, NOCTaB/bEHM
npeKo netaBa QUKCMpaHKX 3a MehycnpaTHy KOHCTPYK-
umjy. ®acaga je mantepucaHa niemeHuMuUM ManTepomM, a
COKNa je M3BeAeHa y BeluTaukoMm KameHy. [lofosn y coba-
Ma Cy ofj OyKOBOT MapKeTa, a y KyxutbK, KynaTuny 1 Xof-
HWKy 3rpafe npeasrbena je n3paga Tepaua, TnMuHe no-
AHe obnore 3a OBaj BpeMeHCKM Nepuos.

CneundururocT oBor objekTa je rpahere of Aypucon
enemMeHarTa, LWTO Hje KapaKTepUCTUYHO 3a OBaj BPEMEHCKM
nepvio Kafa, yrnasHom, npeosnahyjy 3nfoBu of oneke.

Objekar je rpaheH be3 vKkakse Tepmousonalyje 1 He
3a/10BOSbaBa eHEpreTcke yCroBe, anu, ca CTaHOBMLWTA
eHepreTcke caHallvje, norofaH je 3a 06HoBy 360r CBOje
jeAHoCTaBHe, KommakTHe dopme. Benwvke eHepreTcke
ylwTefe nocturie 61 ce nobosbllakem TepMUUKIX Nnep-
dopmaHcK dacagHoOr omoTaua: MoCTaB/barbemM TepMo-
“30naumje ca cnorbHe CTpaHe Gacaje, LWTo He Ou Npome-
HWMO YKynaH apXUTEKTOHCKM 13rned objekTa 1 3aMeHoM
ctonapuvije. MocTasrbarbe Temov3onaLmje Ha paBaH KpoB
Takohe 61 3HauajHO JONPUHENO YKYMHKM eHepreTCKIm
ylwTeama, anv 6v 3axTeBano KOMMAETHY PEKOHCTPYKLUM]Y
OBOT CK/OMa 1 Bennke msgatke. EnMmmnHmcare Tonnot-
HMX MOCTOBA Y YHYTPaLLFOCTI 0bjeKkTa b1na 61 cnepeha
daza eHepreTcke caHaumje: 130noBarbe MehycnpaTHuxX
KOHCTPYKLIMja Ka HEerpejaHoM Nofpymy 1 31M40Ba Ka XOf-
HULMMa 3rpage.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

The building is a solid structure built of Durisol blocks
20-30 cm thick. The vertical hollow core of the blocks was
filled with concrete and at certain points the walls were
supported with reinforced concrete ring beams. The parti-
tion walls were built of breeze blocks with 15 cm thickness
between the unitsand 7.5 cmin other walls. The floor con-
struction is a semi-prefabricated ribbed Durisol system.
The flat roof is covered with concrete slabs laid in sand.
Fenestration framework is double with separate wings and
there is space for canvas roller shades in living room and
kitchen windows. The reed ceilings are supported by joists
fixed on the floor construction. The facade was rendered
with marble agregate plaster. The floors in the rooms are
tiled with beech parquet while those in the kitchen, bath-
room and the building hallway were designed as terrazzo,
a typical flooring material of the time.

This building is specific for the application of Durisol
elements, not characteristic of the period with brick as
the dominant material.

Although the building was constructed with no ther-
mal insulation so energy requirements cannot be met, it
is suitable for improvements in energy performance due
to its simple compact form. High energy savings could
be achieved by enhancing thermal performance of the
envelope by installing insulation on the external facade
without changing the architectural appearance, and by
window replacement. Another boost in energy savings
could be achieved by insulating the flat roof; however,
this would require total roof reconstruction and incur
great costs. The next step towards energy rehabilitation
would be to eliminate thermal bridges in the interior by
insulating the floor constructions to the unheated base-
ment and the walls to the hallway.






D period 1961 - 1970
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1919. 1945.

I - nepuog 1961 - 1970.

[le3neceTe roanHe [BafleceTor Beka KapakTepuile
EKOHOMCKM pacT Jyrocnaswje, nobosbluake npuspes-
HUX aKTMBHOCTY, @ CamVM TUM 1 BeOMa MNoAaH nepuom
y pasBojy ApkaBHe rpaheBrHcke MHAycTpnje. Y Cpbujm
je 22% noctojehux ctambeHrx 1 CTamMbeHO-MOCIOBHMX
3rpafia m3rpaheHo y oBOM Mepurofy, WTo, ca 3rpafama
n3rpaheHnm TOKOM HapedHe AeleHuje, YWHM MNOMoBU-
Hy nocTtojeher cTambeHor dpoHAa. Kpajem negeceTx ro-
AMHa, MeNyTVM, pasBuja ce CBeCT 0 clabocTma nocie-
paTHe CTaHorpagme, Koje cy nocebHO M3parkeHe y fBa
acnekTa: NPYMeHOM HajjeAHOCTaBHUjWX TeXHWKA rpaaHbe
1 (Nopea 6pojHe, Maxom HekBanndUKoBaHe pafiHe CHa-
re)unak ce Hwje Morao 13rpaanTi OBOSbaH OPOj CTaHo-
Ba Kojv O MOrao Aia 3a10BO/bM MMepPaTHB "CTaHa 3a cBe”

1980.

1961 - 1970.

D - period 1961 - 1970

In Yugoslavia, the 1960s were marked by economic
growth and improved activity in commerce, manufac-
turing and trade, which gave rise to a remarkably fertile
period in the state-owned construction industry. Consid-
ering Serbia, 22% of the existing residential and mixed
residential/commercial housing was built then; when
this output is added to the buildings dating from the fol-
lowing decade, it comprises a half of the contemporary
building stock. In the late 1950s, awareness was raising
about inadequacies of post-war housing construction,
especially in two aspects: the application of the simplest
building solutions and the failure to provide as many
apartments as required by the “housing for all"imperative
in the circumstances of intensive rural-urban migrations,

1990.

2012.



y YCNOBMMa MHTEH3MBHE MWUrpaumje CTaHOBHMLITBA Ca
cena y rpag, a NpojeKkToBarbe, NOA UCK/bYUMBUM MMMe-
paTMBOM KBaHTWTETa U NepMaHeHTHe peneTuumje "yobu-
uajeHnx 1 ncnpobaHKx” peLlersa, CBeNo ce Ha baHannso-
Bay M PYTUHCKY TEXHUUKY AnCUMINnHY. Tako ce n3rybuna
LPYLWTBEHA W KyNTypONOWKa KOMMOHEHTa MMaHEeHTHa
APXUTEKTOHCKOM CTBapatby. CTaHOrpaary LesfeceTvx
roaviHa y BeNMKOj Mepu AeTepMUHNMLLE peaKkLivja Ha OBe
HeAoCTaTKe MociepaTHoOr nepuofda rpahersa 1 oHa ce
MaHudecTyje yBoherem MHOYCTPHjanM30BaHNX TEXHIKA
rpafrbe, Kao 1 Tparakbem 3a Oarosapajynim apXUTeKToH-
CKUM OYHKLMOHANHUM 1 OOANKOBHMM CKIOMOBKMA KOjA
61 6unv NpUMepeHn MPOMOBMCaHUM UAeanMa Moaep-
HOr COUMjanmMCTUUKOr APYWTBa. Ta TpaH3uunja cTpyke je
6vna HajnpumeTHWja y beorpany, rae ce Ha Hosom be-
orpagy, Beh noyeTkom AeLieHnje, rpage NpBu "ekcnepu-
MeHTanHK" ctambeHn GI0KOBYW, 1 MaTepujanusyje HOBM
APXMTEKTOHCKM, MPOrPaMcku 1 ypBaHUCTUUKLA NPUCTYN
CTambeHoj TemaTnun. 3a pas3nuky of Hosor beorpapa,
KOjU TOKOM Le3feceTnx nocTaje "Hajsehe KOHLEeHTpW-
CaHo rpagunuLiTe cTambeHe v3rpagHe y Haloj 3emrbh,
nabopaTopuja ekcnepumeHTanHor 1 cTyamnjckor paga”, y
MarbViM ypbaHUM CpefiHama oBe NpomeHe Aonase Crno-
puje 1, CBe 1O NOYeTKa CelaMAeCceTVX, 3apKaBajy ce jel-
HOCTaBHMje TeXHWKE rPabe, Y3 CKDOMHE U ANCKPETHMjE
Hamope Aa ce fobe [O CaBpeMeHUjer apxMTeKTOHCKOr
n3pasa. [lomeHyTa TpaH3numMja y CTaHOrpaarby, 3anpaso,
6u1na je NOTNYHO HeMpUMepeHa Manvm rpagoBMMa — OHa
je buna avipeKTaH NPon3Bof ypbaHUCTUUKOr NNaHnparba
3acHoBaHor Ha KopbusjeoBom Moaeny "o3apeHor rpafa”
(La Ville Radieuse), rpaaa BenvKmx noTe3a v BEANKUX Ty-
CTVIHa, KaBMX ¥ HEMA Y Manvm rpafoBmmMa yuje ou Leno-
KYMHO CTaHOBHMLUTBO CTasio y HEKONMKO HoBobeorpas-
CKVX 3rpaja v3 Tor neprofa. Ha Marbim notesrma, Kao
LWTO Cy YecTo bune pagHUUKe KOMOHWje y BAU3NHU HO-
BVX VHAYCTPUJCKMX MOCTPOjerba LUMPOM 3eMrbe, npeda-
bpuKkaumja Huje nmana ekoHOMCKO onpasfarbe, HUTU je
610 ycnoBa 3a NpUMeHy BUCOKOUHAYCTPMjanM30BaHmx
TeXHONOrMMja, Na Cy Ce TPaaWLMOHaNHe TEXHUKE rPafHbe
3aAprKane, y3 nocTeneHo ocaBpemerbaBarbe yBoherem
HOBWX MaTepujana 1 NPom3Boaa.

" Bpatko lMetpuuwnh, aytop leHepanHor ypbaHUCTUYKOr nnaHa
Hosor borpaga 13 1958. roguHe

1 - nepvop 1961 — 1970. D — period 1961 - 1970

notwithstanding the readily available albeit mainly un-
qualified labor; at the same time, house design was re-
duced to a banal, routine technical skill that was to satis-
fy the exclusive requirement for quantity via permanent
reiteration of the “‘conventional and confirmed” solutions.
In this way, the social and cultural aspects, inherent to
creation in architecture, were lost. To a great extent, the
1960s housing construction is qualified by the reaction
to these deficiencies, manifested in the introduction of
industrialized building technologies and the search for
adequate architectonic solutions whose function and ex-
pression would correspond to the promoted ideals of a
modern socialist society. The professional transition was
particularly evident in Belgrade; here, in New Belgrade,
the decade started with the first “experimental” housing
development projects while a novel approach to housing
was materialized which took into consideration architec-
tural, programmatic, and urban planning aspects. Unlike
New Belgrade, which in the 1960s became “the largest
concentrated housing building site in our country, a lab-
oratory for experimentation and research’’ in smaller ur-
ban communities such changes were not introduced as
quickly; here, less demanding building technology had
been maintained until the early 1970s, along with rather
modest and discreet approaches to a more modern ar-
chitectural expression. Actually, the transition in housing
construction was absolutely inapplicable to small towns
— it was a direct product of urban planning based on Le
Corbusier’s model of La Ville Radieuse (Radiant City), a city
of large scales and high densities non-existent in small
urban areas, whose entire population could have been
accommodated in a few New Belgrade buildings of the
period. On a smaller scale, in workers"housing communi-
ties developed near new industrial complexes through-
out the country, prefabrication was not feasible nor were
there conditions for highly industrialized technologies.
Therefore, traditional building techniques were gradual-
ly updated instead, through the introduction of new ma-
terials and other related products.

' Branko Petrici¢, author of the 1958 Urban General Plan
of New Belgrade
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MNepon 1961-1970. KapakTepuLly 1 NPOMEHe HOCK-
naua ppylwreeHe ctaHorpagre. [Jok je y nocnepatHom
nepuofdy ctambeHa rpafrba buna LeHTpanu3osaHa, nNp-
BEHCTBEHO Ha [PKaBHOM HMBOY, TOKOM LUe3eceTnx ce
Kao MHBECTUTOPW MOjaBsbyjy CaBe3Hu opraHu, JHA, no-
KanHe camoynpaBe, BeNWKW NPUBPEAHM CYBjeKkTn 1 Ch.
Ca CBOJUM CneundruUHUM 3axTeBMMa KojuMa ce coluja-
NINCTNYKa Havena anconyTHe jeAHaKoCTN JOHEKNe KOM-
NPOMUTYjY 1 KPO3 apXUTEKTOHCKY npakcy. [MpnspeaHu
Pa3BOj 1 ONWTW APYLUTBEHN HaNpeaak, Mnak Josoge A0
VIHTEH3MBHOM Pa3BOja LIENOKYMNHe rpaheBrHCKe MHOYC-
Tpuje 1 apylwTBeHe adrpmaLivje apXUTEKTOHCKE CTPYKeE.

Mpenasak Ha KOHLENT OTBOPEHOr rPaAcKor 6/oKa,
rpafrba MOMTYHO HOBMX IPyMaLnja KPYMHUUX apXMUTEKTOH-
CKUX GOPMK, Ornefa ce 1 Ha TUMONOLWKO] CTPYKTYPK CTam-
6eHvx 3rpafia; Ha Avjarpamy 1 yBrhamo aa 83% CBMX CTam-
6eHux 3rpafa carpahevix y oBom Nepurogdy KopecrnoHanpa
OBVM ypbaHM dopmama. Hamme, camo 17% cTambeHwx
3rpafja OBOr Neprofa je rpaheHo y cknony TpaanumMoHan-
HOT rpaackor 6:10Ka, 40K FOTOBO MONOBMHa (49%) Npvnaja
KaTeropuju cnoboaHoctojehix objekata, 29% Cy cTambeHe
namere, a ConnTepu Cy 3acTyrbeHu ca 5%.

[Oujarpam 1 - 3acTyn/beHocT TMnosa mehy objekTma rpahe-
Hum y nepuogy 1961-1970.

5%

Another characteristic of the period 1961-1970 was
the change in the agents involved in public housing.
While post-war housing construction had been central-
ized primarily at the state level, the 1960s witnessed a
transition towards investors such as federal agencies, Yu-
goslav Armed Forces, huge corporate entities, etc. whose
specific requirements led to such architectural practic-
es that somewhat compromised the socialist principle
of unconditional social equality. Nevertheless, econom-
ic growth and general social progress had an impact on
intensive development of the entire construction indus-
try as well as on social affirmation of the architectural
profession.

The transition to the concept of an open city block
and the creation of completely new large architectural
layouts is also reflected in the typological structure of
residential buildings: it is noticeable in Chart 1 that 83%
of the total residential housing built in the period corre-
sponds to such urban forms. Namely, only 17% of the pe-
riod residences were built within a traditional city block;
almost a half (49%) belong to the free-standing category,
29% are the lamela buildings, while 5% are high-rises.

Chart 1 - Breakdown by 1961-1970 house types

Conutep
High-rise
17%
Y Hu3y
Inarow
49%
CnobopaHocTtojehn
29% Free-standing
Jlavena
Lamela




Mmajyhu y Buay na je To nepriof MacosHe CTambe-
He rpaarbe, eBUAEHTHO je Aa JOMUHMPAjY OBjeKTH Koju
Cy y MOTNYHOCTW cTambeHn (aujarpam 2). Kaga cy y nu-
Takby cnoboaHocTtojehe 3rpaje, cBera 8% Mma W Heke
[pyre AenatHoCTW, YrIaBHOM JIOKane Marbix NOBPLMHA
y npu3emrby. OBaj npoLeHaT KomepLmjanHmx caapxaja je
Behu Kof namena (249%),a Hajgehu kon objekata y HU3Y
(45%) n conutepa (54%). Mopa ce Harnacutv aa je sehu-
Ha objekaTa rpaheHVx y OBOM MepUOfY, HApPOUNTO OHM
13 fpyre NosoBUHe AeKaje, MPOjeKTOBaHM Tako Aa cy
nmanu ogpeheHe apyLITBEHE CaapKaje, yrnaBHOM y Npw-
3eMsby, MOMYT 3ajeAHNYKIX NPOCTOpKja 3a KyhHM CaBeT,
WY 3ajeAHNYKKX NEePUOHMLA W CYLWMOHNMLA, MaxoM Ha
nocnefrnM, KDOBHUM eTaxama, Win y cyTepeHnma. To-
KOM rofMHa, HaMeHa OBaKBYIX MPOCTOPa Ce Merbasa, Tako
[la Cy OHe y npw3emsby NPeTexHo fobune Komepumjan-
HW KapakTep, a OHe Apyre, y NMOTKPOB/bUMA, CTaMOEHN.
JepaH 6poj TexHWUKMX MpocTopuja Takohe ce Bpeme-
HOM MOKa3ao HemoTpebHUM Ma UM je MpoMerbeHa Ha-
MEHa, Kao WTO je Clyyaj ca NPOCTopuWjaMa 1 cucteMmnma
3a ofnararbe cmeha yHyTap objekTa (nokasano ce aa cy
HEOAPXMBW Y HalLMM YCIOBMMa eKcrnioaTaumje v Bnac-
HWLWTBA), KOTIapHMLAaMa 1 CNpeMULWTMa 3a yrarb (KOog
3rpaga Koje cy y mehyBpemeHy npuKsbyyeHe Ha farbyH-
CKe cucTeme rpejarsa) 1 Chl.

Nujarpam 2 - 3acTynbeHocT objekaTa ca ienaTHocTma mehy
cTambeHnM 3rpapama rpaberrm y nepuogy 1961-1970.

conutepu
high-rise

00jeKTN Y H13y
inarow

namene
lamela

0% 20% 40% 60%
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Since this was the period of mass housing construc-
tion, the predominance of buildings with an exclusively
residential purpose is evident (Chart 2). Commercial con-
tent in the free-standing house accounts for only 8% and
is mainly accommodated in small units on the ground
level. This percentage is higher in the lamela type (24%)
and even more so in the house in a row (45%) and in
the high-rise (54%). It should be emphasized that the
majority of buildings of this period, especially its sec-
ond half, were designed to contain other social content
with premises usually located either on the ground floor,
such as the common room for the tenants’ council, on
the top floor or in the basement, such as common laun-
dry rooms. Throughout the years, the purpose of these
rooms has changed: those on the ground level have
been converted into commercial spaces while those in
the loft have been turned into residential units. A certain
number of utility rooms have also changed their func-
tion as it was proved redundant or inconvenient, such
as garbage disposal rooms and accompanying systems
(which became unsustainable under the circumstances
of exploitation and ownership), or solid fuel storages (in
buildings which were connected to the district heating
system), etc.

Chart 2 — The share of houses containing commercial premises
by 1961-1970 house type

T W oooens oS
SO R IR A B B |
free-standing

Residential

. CrambeHo-NoCcnoBHM objeKkaT
Residential/commercial

80% 100%
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Y cBMM TVNoBMMa objekaTa rpaheHnx y oBoM nepu-
ofly npeosnahyjy 3rpafe Marbe cnpatHocTv Ao M+4 (1o
5 eTaxa, Anjarpam 3), y3 3HauajHo yuelwhe 3rpafa cnpat-
HocTu 145, T+6 (6-7 eTaxa, Aujarpam 3). Hajmarba cn-
PaTHOCT je Kof cnobopHocTojehnx objekata — npoceuy-
Ha BPeAHOCT je 4,8 eTaxa, [OK je Kof objeKkaTta y Hu3y
5,2, namena 5,3 a conutepa 11,7 eTaxa. YKyrnHa npocey-
Ha CMPaTHOCT 3a OBaj Nepuof je 5,3 eTaxa, WTo je Tpeha
Hajseha BpeaHocCT (3a neproa 1971-1980. je 6,5 a 3a ne-
pvofn 1981-1990. je 6,1), WTO, Takohe, rOBOPK O MHTEH3U-
TeTy U KapaKTepy rpagroe.

[Oujarpam 3 - CnpaTHOCT objekata Mo TMMOBMMa 3a nepuof
1961-1970. (6e3 conutepa)
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Bpoj cTtaHoBa npwikasaH y Tabenn 1 KopecnoHavpa
CNpaTHOCTM objeKaTa, a NoCcMaTpaHoO npema bpojy CTa-
HOBa Ha jeaHOj eTaxu, oOujajy ce BpeAHOCTU Off OKO 3
[0 5 CTaHOBa Ha eTaxu. Kafja ce oM nofjauu carnegajy y
KOHTEKCTY MOBPLUMHE 3rpaje y OCHOBY, MPUKa3aHUM Ha
Avjarpamy 4, eBMAEHTHO je a ce pajn O MakbUM CTambe-
HUM jeanHMLama of oko 50-60m?.

In all house types built in this period, there is preva-
lence of low-rise structures with up to GF+4 (or 5 floors,
Chart 3); also, there is a significant share of buildings with
GF+5 and GF+6 (6-7 floors, Chart 3). The free-standing
house is the lowest with an average of 4.8 floors, fol-
lowed by the house in a row (5.3), the lamela (5.3), and
the high-rise (11.7). The total average number of floors
for the period is 5.3, which is the third highest value (the
averages for 1971-1980 and 1981-1990 were 6.5 and 6.1,
respectively), again indicating the intensity and the char-
acter of construction.

Chart 3 - The number of floors by 1961-1970 house type (high-
rise excluded)

< 4 eTaxe
< 4 Floors

4 eTaxe
4 Floors

. 6-7 eTaxa
6-7 Floors

8-10 eTaxa
8-10 Floors

. > 10 eTaxa
> 10 Floors

06jeKTI Y HU3Y
inarow

The number of apartments presented in Table 1 cor-
responds to values for the number of floors; with respect
to the number of apartments per floor, there are approxi-
mately 3 to 5 units per floor. When these results are refer-
enced to the ground plan area of the building as shown
in Chart 4, it is obvious that these are smaller units with
the approximate area of 50-60m?.
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Tabena 1 — bpoj cTaHoBa No TvnosKMa 3a neprogd 1961-1970. Table 1 - The number of apartments by 1961-1970 house type
YKynHO Tun 3rpage House type
1961-1970.
Total
1961-1970
bpoj ctaHoBa - 5-10 cTaHoBa 29 34 22 32 -
3acTynsbeHocT [%] | 5-10 apartments
Number of 1120 cravosa | 36 28 48 46 -
apartments [%] 11-20 apartments
21-30 cTaHoBa 21 27 19 15 3
21-30 apartments
31-40 cTaHoBa 7 7 7 4 13
31-40 apartments
41-50 cTaHoBa 3 3 3 2 20
41-50 apartments
51-60 cTaHoBa 2 - - - 24
51-60 apartments
61-70 cTaHOBa 1 - - - 20
61-70 apartments
>70 cTaHOBa 2 1 1 1 19
>70 apartments
lMpoceyaH 6poj CTaHOBa Ha ynasy 199 18.1 18.7 16.2 593
Average no. of apartments per entrance
MpoceyaH 6poj eTaxka 43 48 53 52 1.7

Average no. of floors

lMpoceyaH 6poj CTaHOBa Ha eTaxK 4.6 38 35 3.1 5.1
Average no. of apartments per floor

[Oujarpam 4 - lNosplwnHa 3rpage y ocHosK (1 yna3) no tunoen-  Chart 4 — The ground floor area (1 entrance) by 1961-1970
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Hose TeHaeHUMje y YOAHWUCTUUKOM W apXWUTEKTOH-
CKOM MpOjeKToBakby U3HeApUIe Cy 1 HOBE apXUTEKTOH-
cKke dopme, CBefleHe reoMeTpr30BaHe BOTyMeHE, Te ce
PaBHW KPOBOBW OBAE MPBY MyT Nojassbyjy y Behem 6pojy.
[aHac rotoso 1/3 (32%) 3rpaaa 13 0BOr Nepuoaa 1ma pa-
BaH KpOB (CTPYKTypa Mo TUMOBMMA MOXe Ce BUAETN Ha
Anjarpamy 5), anu MoXke ce cMaTpaTy Aia je MHWLAJNHO Taj
npoueHat 6uno Behn, byayhu aa je, BpemeHoMm, 3HavajaH
6poj objekata HagorpaheH, 1, Hajuewhe nobujao HOBK
Kocu KpoB. C Apyre CTpaHe, Ha MarbVM 3rpajama je He-
peTKo paheH NANTKK KOC KPoB, 6e3 cTambeHor mpocTopa
y MOTKPOBJbY. [ofaTKe NpyriKasaHe Ha Avjarpamy 6 Tpeba-
N0 61 NocMaTPaTK y KOHTEKCTY HaBEAEHUX TeHAeHLMja.

[Owujarpam 5 - 3acTyn/beHOCT KOCKX M PaBHMX KPOBOBa Ha
objekTMa rpaheHnm y nepuogy 1961-1970.
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[Oujarpam 6 — Kopuwhere NoTKPOBHOI NPOCTOpa Mo TUMNOBK-
Ma 3rpaja 3a nepuog 1961-1970.
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The new tendencies in architectural and urban de-
sign generated new, geometrically reduced forms of ex-
pression, resulting in the common appearance of the flat
roof. Nowadays, almost 1/3 (32%) of the period buildings
have a flat roof (the distribution by roof type can be seen
in Chart 5); however, their original presence must have
been greater as a considerable number of buildings have
been vertically extended, usually with a new pitched
roof built on. On the other hand, it was not uncommon
for the smaller buildings to have an original low-pitched
roof with an unoccupied loft underneath. The statistics
shown in Chart 6 should be considered in the context of
such tendencies.

Chart 5 - The share of pitched and flat roofs by 1961-1970
house type
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Chart 6 — The use of the loft by 1961-1970 house type
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Mopauy o cTeneHy pasyhHeHocTn objekTa y OCHOBM
(onjarpam 7), npo3opmma (aujarpamu 8 1 9), U AOMUHAHT-
HUM dacaaHUM obnorama (aujarpam 10) omoryhaeajy aa
ce carnefajy Heke 0ff OCHOBHMX KapaKTepucTKa 3rpaaa
HacTanux TOKOM lue3geceTvx roanHa 20. Beka. Tako, cy-
MMPaHO 33 YMTaB Nepuoa, Moxe Ce3akbyunT aa AOMU-
HVPajy 06jeKT! KOMMaKTHe ocHoBe (85%). Kaga ce noc-
MaTpa CTPyKTypa dacagHux OTBOPa, MOXe ce BUaeT Aa
je, ca focTa nojefuHauHnx oTBOpa, OKo 48%, ca Mano
nojefMHaYHNX OTBOPa OKO 45%, a ca MpO30PCKUM Tpa-
Kama oko 8% 3rpaja. [MpunrKkom 13rpaame, y CTaHoBe Cy
no NpaBuay yrpahviBaHy ApBEHN NPO30PK, 10K je Ha No-
Kanvma U1 3ajeiHNYKM NpocTopujama Hajuelhe yrpahu-
BaHa T3B. "LipHa 6paBapuja” Y nocnearse Bpeme ctaHapu
cse vewhe 3amerbyjy cTapy ctonapujy MBL nposopw-
Ma, Ma MCNUTMBaKbE aKTyeHOr CTakba Aaje 3a OBaj ne-
pvon cnenehy pacnopeny: ApBeHy npo3opun 89%, MBL|
10%, anymyHujym 1%. Kana je pey o ¢acagHum obnora-
Ma, MPOCEeYHO NOCMATPaHO, anconyTHY NPUMAT MMa Mas-
Tep (93%), y3 cnopaanyHy npumeny dacaaHe oneke (8%)
1 6eToHa (4%). KapakTepucTuHoO je Aa ce, Koa conuTe-
pa, jaB/ba Beha 3acTyn/beHoCT 6eToHa Ha dacaan (30%) y
O[IHOCY Ha OCTane TMMNOoBe 3rpafa, LWTOo je nocneana UH-
aycTpurjanusaunje n npedabprikaumje.

[Lwjarpam 7 — CreneH pa3syheHocTv objekTa No TMNoB1mMa 3a
nepunog 1961-1970.
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[1- nepvop 1961 — 1970. D — period 1961 - 1970

The data on the floor plan complexity (Chart 7), win-
dows (Charts 8 and 9), and predominant facade materi-
als (Chart 10) provide insight into some of the main fea-
tures of the buildings dating from the 1960s. Overall, the
whole period is characterized by the predominance of
the compact floor plan (85%). As for the type of facade
openings, there is the distribution of single openings with
high (48%) and low (45%) window-to-wall ratios where-
as window ribbons account for 8% of the buildings. Re-
garding fenestration, apartments were usually fitted with
wooden windows while business premises and common
rooms generally had metalwork frames. In recent years,
it has become common for the tenants to have the old
woodwork replaced with PVC windows so that the sur-
vey results yield the present-time distributions of win-
dow materials as follows: wood (89%), PVC (10%), and al-
uminium (1%). With respect to the average distribution of
facade materials, there is absolute prevalence of plaster
(93%) while face brick (8%) and concrete (4%) are sporad-
ic. As a result of industrialization and prefabrication, high-
rise facades show a characteristic higher distrubution of
exposed concrete (30%) relative to other house types.

Chart 7 - The characteristic floor plans by 1961-1970
house type
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[Oujarpam 8 — bpoj 1 reomeTpwja NPO30PCKKX OTBOPA MO TUMO-
BMMa 3a nepwrog 1961-1970.
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Ownjarpam 9 — Matepujan NPo30pCKMX OKBMPa NO TUMOBMMA 3a
nepunog 1961-1970.
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[Oujarpam 10 — GacagHa obnora — mMatepurjani no TMNoBMMa 3a
nepwvog 1961-1970. (MpoueHTyanHa 3acTynsbeHocT Beha of 100%
NpeACTaB/ba NPVMEHY BHILLIE Pa3NMUUTKIX MaTepujana Ha dacaaw)
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Chart 8 — The number and geometry of window openings by
1961-1970 house type
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Chart 9 — Window materials by 1961-1970 house type
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Chart 10 - Facade rendering and cladding — materials
by 1961-1970 house type (percentage higher than 100% illus-
trates usage of more than one facade material)
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Tunnuxe Kyhe N HbXOBE KapaKTepucTtnke

CnpoBefieHe CTaTUCTUUKE aHanu3e Ha NocMaTpaHoMm
y30pKy Cy omoryhune fa ce yTBp/ie KapakTepuctrke "tm-
N1YHe Kyhe'’, 3a CBakW HaBeEHW TUM 1 TO Y Nornesy: pas-
yheHocTn ocHoBe, CMpaTHOCTY, BPCTe KPOBa M HauyMHa
Kopuwherba NOTKPOBHOT MNPOCTOPa, YKynHOr 6poja CTa-
HOBa Yy 0GjeKTy Kao 1 6poja CTaHOBa Mo CrpaTy, Te Hauw-
Ha Kopuiherba Npr3emsba.

Tabena 2 — OCHOBHe KapaKTepuCTUKe TUMUYHIX 3rpaja

3a nepvog 1961-1970.

1 - nepvop 1961 — 1970. D — period 1961 - 1970

The house types and their characteristics

Statistical analyses of the observed sample were
used to determine the characteristics of a typical house
for each house type with respect to the complexity of
the floor plan, number of floors, the roof type and loft
occupancy, the total number of apartments per building
and per floor, and the function of the ground floor.

Table 2 - Basic characteristics of 1961-1970 house types

Tun srpage House type

CnpatHocT M+4 vnn MN+3 M+4 [4+4 vnu M+4+T1K M+11
Number of floors GF+4 or GF+3 GF+4 GF+4 or GF+4+L GF+11
HaunH kopuwherba npusemba CTaHOBatbe CTaHOBatbe CTaHOBate CTaHOBaH-€e V1 NOCNOBakbe
Ground floor use residential residential residential residential / commercial
YKkynaH 6poj cTaHOBa y 00jeKTy 21 mm 9 14 nnm 21 12 nm 20 56-58
Total no. of apts. per house 210r9 14 or 21 120r20
bpoj ctaHoBa no etaxu 4-5 v 2-3 3-4 2-4 5
No. of apts. per floor 4-50r2-3
PasyheHocT ocHoge KOMMaKTHa KOMMaKTHa KOMMaKTHa KOMMaKTHa
Complexity of floor plan compact compact compact compact
BpcTa kposa KOC paBaH Wnm Koc KOC UK paBaH pasaH
Roof type pitched (HapgorpaheH) pitched or flat flat
flat or pitched
(extended)

[po3opckn oTBOPK
Window openings

nojeaviHayHu,
YINaBHOM MakbVX AWM.
single, low
window-to-wall ratio

nojeavHauHu, BENVKN
single, high
window-to-wall ratio

nojeavHayHK, BENVKN
single, high
window-to-wall ratio

NPO30pCKe Tpake
V1 NojeanHaYH BENVKN
window ribbons and single,
high window-to-wall ratio

Matepwjanmsaumja npo3. okBUpa [pBO pBO pBO [pBO
Window materials wood wood wood wood
3aBpLuHa obpasa dpacane mantep mantep mantep mantep
Facade rendering plaster plaster plaster plaster

13abparu nprmepn
Samples

OcTanu KapakTepucT1uHu
nojaBHW 061MLM
Other characteristic examples
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Bynyhin na je 3a nepuon 1961-1970. KapakTepucTmny-
Ha "MofepHM3aLMja” Y apXUTEKTOHCKOM 1 ypBaHUCTUY-
KOM MpOojeKToBarby, CBOjeBPCHA TPaH3MLUMja ca "cTapor” Ha
"HOBO', MpUMepW Cy OflabpaHK Tako Aia b ce Ha Behmm objex-
TMMa (namena v ConuTep) jacHuje carnefane KOMMOHeHTe
"HOBOT", AIOK O1 Ce Ha MarbkM 3rpadama (cnoboaHocTojehn
1y HW3Y) 3apxaBajy nojeanHu enemeHTI “ctapor”. Onvca-
He NpoMeHe Cy ce NPBEHCTBEHO MaHMbecToBane Ha Behvim
objekTMa, Byayhv aa ce, ynpaBo y OBOM MepPUOAy jacHO
KpuCTanuLly oBa ABa Tvna (Conutep 1 namena), Koju cy ce
[0 Taja jaB/banu cnopadnyuHo. Conutepn Cy y NPeTXon-
HOM mepviofy bunn 13y3eTak, oK Cy namene rpaheHe 6e3
JaCHOr apPXUTEKTOHCKO-YPOAHNCTUYKOT KOHLIEMTa, NMpeTex-
HO Kopuwherbem TPaanLUMOHaNHUX, TOTOBO apXanyHuX
TexHWKa rpagrbe. OBaj TPEHA HIje BMO UCKIBYUMB 1, TOKOM
LIe3AeceTux, rpajie ce 1 Marbi OBjeKTH, U3y3eTHO Moaep-
HO aPXUTEKTOHCKOT 13pas3a, anu 1 Behe dopme y TpaamnLm-
OHaHOj Matepujan3aumji, LWTO je 1 UyCTPOBaHO nprime-
pvMa 'y Tabenm 2.

PalmoHanHa pelerba, 3ajefHnuKa CBUM NMPUKa3aHym
objeKkTVIMa, pe3ynTaT Cy CBOjeBPCHe MpojekTaHTCKe AwC-
LMMVHE 1 JOKTPWHE, anu 1 perynaTtiee y obnacTi CTaHo-
rpaarbe Kojaje vana 3a Unrb AepuHIcatbe MUHMMANHUX Av-
MEH3VIOHaTHVIX, MPOTPAMCKNX 1 TEXHUUKNX CTaHAAPAA KOju
Cy Ce Mopanu noLToBaTy. TepmMryKa 3allTiTa ce y dopman-
HVIM aKT1Ma MojaBrbyje Tek Kpajem AelieHnje, Te je 3a 3rpa-
[ie V13 OBOT Nepu1ofa KapakTepUCTMHO fja HeMajy afaeksaT-
HO pelleHo NuTarbe Tepmom3sonaunje. Koa Hajgeher 6poja
3rpafia, HEMa HIMKaKBe TePMIUKE 3alUTuTe, IOK, KO OCTannX,
HeKa BPCTa TepPMOV30/1aLMOHOT CJ10ja MOCTOjW Y NOJeANHIM
no3vumjama (roTOBO HYMKaL KOHCEKBEHTHO CNPOBELEHO MO
LIeIOM TEPMMYKOM OMOTauy). EnemeHTV TepMUUKOr OMOTa-
Ua Cy V30M10BaHM MapumjanHo, Hajuellie 1CKyCTBEHO MK
npey3nmarbeM MOAENCKNX TEXHUUKIMX peLuerba.

Benvke ctakneHe noBpluvHe, kopuwhere HOBUX da-
CaAHVX Nperpafa, Koje HWUCY Mmane TOMIOTHW KanaumTeT
CTapmx MaCVBHUX 3M4aHNX KOHCTPYKLMa, HATX afeKkBaTaH
TEPMOM30MALMOHM COj Y CBOM CacCTaBy, MMaso je Kao Mo-
CneaunLy M3y3TeHo fole Tepmmuuke nepdpopmaHce OBKIX
3rpaga. C apyre CTpaHe, jeAHOCTaBHe, KybuyHe dopme 1 pe-
NaTUBHO jeAHOCTaBHa MaTepujanm3aLimja TepMUUYKOr OMOTa-
4a, YMHe OBe 3rpage 13y3TeHO MOrOAHMM 33 EHEPreTCKy Ca-
Hauwjy, Byayhn fia ce, penaTviBHO jeAHOCTaBHUM Mepama,
Mory nocTuhu 3Ha4ajHa Nobosbllakba.

Since the period 1961-1970is distinguished by “mod-
ernization”in architectural and urban design in the form
of transition from the “old" to the "new’, the chosen sam-
ple includes both larger structures (the lamela and the
tower) with distinct elements of the “new’, and the less
voluminous ones (the free-standing building and the
house in a row) with remaining components of the “old”.
The changes described were more clearly manifested on
larger structures as they had been only sporadic in pre-
vious periods; now the lamela and the high-rise build-
ing became clearly distinguished house types. Previously,
high-rise buildings had been an exception whereas the
lamelas had been built using traditional, almost archaic
building technologies without a clear concept of archi-
tectural or urban design. This trend was not exclusive as
there were also smaller-scale structures in the 1960s with
an exceptionally modern architectural expression while
elsewhere, larger forms were materialized traditionally, as
illustrated in the examples in Table 2.

Rational solutions, common to all presented build-
ings, resulted from particular discipline and doctrine in
design, combined with compliance with the provisions
of building legislation which aimed to define the mini-
mal dimensional, programmatic and technical standards
in construction. Formally, thermal protection regulations
had not been introduced until the end of the decade,
which means that the buildings from the studied peri-
od lacked adequate thermal insulation. In most buildings
there is no thermal protection while others have certain
insulation layers in particular positions (almost never con-
sistently installed on the entire envelope). There is partial
insulation to certain elements of the thermal envelope,
based mainly on experience or borrowed model techni-
cal solutions.

Large glazed surfaces and new facade walls which nei-
ther had the same thermal capacity of the old, massively
built structures nor contained an adequate insulation lay-
er, contributed to significantly poor thermal performance
of these buildings. On the other hand, the plain cubic
forms and relatively uncomplicated materialization of the
thermal envelope add to exceptional suitability of these
buildings for energy rehabilitation as significant improve-
ments could be attained by relatively simple measures.
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CrambeHa cnobogHocTojeha 3rpaga

Free-standing residential building

CnpatHocT Mo+lp+4 Number of floors B+GF+4

bpoj ctambeHux jeanHnua 20 Number of apartments 20

MoBpLMHa TUNCKe eTaxke  bpyTo 276m? Floor area Gross 276m?
HeTo 248m? Net 248m?

[oBpLVHe CTaHOBA C1,C3=53m?% C2,C4=51m?, Apartment areas C1,C3=53m% C2, C4=51m?;
C5,C8=61m? C5,C8=61Tm?%
C6,C7=53,5m? (6, C7=53.5m?

CnpaTtHa B1CKHa Heto (Ceetna) 259 cm Floor height Net 259 cm
BpyTo (CnpatHa) 280cm Gross 280cm




BuwenopoamnyHa cnobogHocTojeha ctambeHa 3rpaaa
NPOjeKTOBaHa je y CKNony rpynaunje KapakrepnctnyHe
33 0OBaj Nepuop, rae ce je/HO apXMTEKTOHCKO peLlerbe
MOHAaB/bA Y BULLE BapujaHTK. ACKeTV3aM, y3POKOBaH OC-
KyAWLIOM MOCepaTHOr Neproaa, ornefa ce y jeiHoCTsa-
HOj KyOn4HOj dopmu, 6e3 NKaKBUX OOMKOBHWX MpPeTeH-
31ja, CKPOMHE maTtepujanusaumje.

LlenokynaH apxuTeKTOHCKN 13pa3 3anpaso je MykKo 3a-
TBaparbe QYHKUMOHAMHOT CKOMa, @ GYHKLMOHAMHY CKAOM
je, maK, pe3ynTaT MyKor Hu3arba HEOMXOAHMX CTaMOEHMX
npocTopuja, 6e3 enemeHata GNEKCUOUIHOCTA N NHBEH-
TVMBHOCTM KOjW e ce NojaBuTI Y APYroj MONOBWHM ieKaae.

CnpatHocT je lNMo+[1+4, ca NUTKMM YETBOPOBOLHNM
KOCKIM KPOBOM KOj11 dopmmpa many CTpexy.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

The free-standing multi-family residence was de-
signed as a part of a group of buildings typical for the
period, in which one architectural solution was reiterated
with some variation. Austerity arising from post-war pau-
city is reflected in the simple, unpretentious cubic form
and modest materialization.

In fact, the overall architectural expression only
served to encompass the functional layout which, on its
part, was the result of simple adding together the rooms
necessary for living, its elements lacking the flexibility
and ingenuity that was to appear in the second part of
the decade.

It has the B+GF+4 floor scheme and a low hipped
roof forming short eaves.
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OcHoBa npursemba
Groundfloor Plan

OcHoBa TWNCKe eTaxe
Typical Floor Plan
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Y npuzemsby 1 Ha 4 CTambeHe eTaxe MoHaBsba ce
CKnon ca 4 ABoCObHa CTaHa Pa3nuuUUTUX KBaapaTypa,
rpynncaHa OKo LIeHTPanHO MOCTaB/bEHOr jeHOKPaKor
cTeneHunwTa. Ha cnpatosrma Behr CTaHOBKM MMajy No 2
nohe, a MarbL jeaHy, Be3aHy 3a Kyxuby Ca MPOCTOPOM 3a
obefoBatrbe. BpemeHoM Cy oBe fiohe MaxoMm 3acTak/beHe
WKy NOTMYHOCTW 3a3UAaHE 1 NPUNOjeHe CTaHOBKMA.

KpoB je nnntak, 4eTBOPOBOAHW, TPAANLMOHAHE AP~
BeHe KOHCTPYKLUWje. Kako cy 0BakBM 00jeKkTr rpaheHn yr-
NaBHOM Ha nepudepHNM, TOXULIHO Mahbe aTPaKTVBHUM
nokauujama, 406ap A€o 3rpaja je 0CTao ca Hem3MerbeHM
TaBaHCKMM npocTopom. C Apyre CTpaHe, jeflaH Aeo 3ajef-
HNUKMX U TEXHUYKKUX NPOCTOPVja Y CYTEPEHY je npome-
HVO HaMEHyY 1 Caia Ce KOPUCTK y KoMepLvjanHe CBpxe.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

[pecek
Section

On the ground floor and the 4 floors upstairs there
is the layout repetition of 4 two-room apartments with
varied floor areas grouped around the centrally located
one-flight stairway. Upstairs, the larger apartments have
2 loggias each while the smaller units contain only one,
connected to the kitchen containing the dining area. In
the course of time, most loggias have been vitrified or
entirely walled up and annexed to the apartments.

The low hipped roof has a traditional wooden con-
struction. Owing to their peripheral, commercially less
attractive locations, a considerable number of such
buildings have preserved their unoccupied loft spaces.
In contrast, a number of common and utility rooms in
the basement have changed their purposes and are now
commercial premises.
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V] ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

3,31 CMNOJbAWMK 3101 (SZ1) EXTERNAL WALL (SZ71)
a6 31a 20cm, obocTpaHo manTepucaH npoayxHum  reinforced concrete wall 20cm, plastered both sides
ManTepom with lime-cement plaster

0,69 CNOJbAWMW 3W 2 (S72) EXTERNAL WALL (572)
3ua of fypwvicon 6noka 20cm, 060CTpaHo light weight concrete Durisol 20cm, plastered both
ManTepurcaH NPOYyKHMM ManTepom sides with cement — lime plaster

2,55 3W KA HETPEJAHOM MPOCTOPY 1 (ZNT) WALL TO UNHETATED AREA (ZN1)
a6 31a 20cm, obocTpaHo manTepucaH npodyxHum  reinforced concrete wall 20cm, plastered both sides
ManTepom with lime-cement plaster

0,65 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) WALL TO UNHETATED AREA (ZN2)
3ua oA Aypwicon 6noka 20cm, 060CTpaHoO light weight concrete Durisol 20cm, plastered both
ManTepucaH NPOAYKHUM ManTepOM sides with lime-cement plaster

0,83 MERYCMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOT MPOCTOPA 1 (MN1) ABOVE UNHEATED AREA (MNT)
napkeT 2.2cm npeko noganore of ApBo 6eToHa parquet 2.2cm, wood cement screed 3cm, Standard
3cm, cuTHopebpacta CmaHdapo TaBaHuua 28cm,  ribbed concrete slab28cm, straw-plaster ceiling 5cm
TpWwYaHu nnadoH 5 cm

1,30 MERYCMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 2 (MN2) ABOVE UNHEATED AREA (MN2)
napKeT 2.2cm npeko noasnore of Apeo 6eToHa, ab  parquet 2.2cm, wood cement screed 3cm 3cm, rein-
nnova 25 cm forced concrete floor slab 25cm

1,27 MERYCMPATHA KOHCTPYKLWIA NCMNO[ FLOOR CONSTRUCTION TO UNHEATED AREA (MTT1)

I N HEMPEJAHOT MPOCTOPA (MTT) rammed earth 5cm, Standard ribbed concrete slab
= 6nato 5cm, cutHopebpacta CmaHdapd TaBaHuua  28cm, straw-plaster ceiling 5cm

28cm, TpwyaHu nnadoH 5 cm

35 MPO30P WINDOW

[PBEHW, ABOCTPYKM Ca PasMakHYTUM KPUAUMA -
yCKa KyTuja ca NnaTeHoM PONIeTHOM

wooden, double frame, narrow box, double sash
with single glazing, internal canvas roller blind

CUCTEM TPEJAHA
enekTpuuHa neh

HEATING SYSTEM
electric stove

MNMPUMPEMA TOIMJE BOAE
enexkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler




3rpaja je MacMBHOr Ckona, ca Hocehum apmumpa-
HOOETOHCKMM 3MAOBMMA U CUTHOPeOPaCTUM TaBaHWY-
HVM NnoYama. [lenosu Hocehwx, NoAeoHWX 1 CTeneHnLL-
HVX 310Ba Cy paheHn of Ayprcon 6A0KOBa MyHEHUX
6eTOHOM.

KpOBHa KOHCTpYyKUMja KPOBa je ApBeEHa, KNachyHa,
NOKPMBEHA LIeMEHTHIM MoYama.

LlenokynHa dacana je MantepurcaHa, 6e3 1kakse da-
cafiHe NnacTvke Unw apyre aekopauuje.

Mpo3opwn cy nojeanHadHn, CTaHOapAM30BaHUX AW-
MeH3uja. OpurMHanHY Npo30opuv Cy APBEHE KOHCTPYK-
Umje, ca pa3fBojeHrM Kpunnma, 6e3 CrosbHKX 3acTopa.
TOKOM BpemeHa, CTaHapu Cy Merbanu dacaaHy cTonapujy
1 yrpahrBanu Npo3ope HeLWTo CaBpeMeHmje KOHCTPYK-
upje, ca PasnuumTM CMOSbHMM PONeTHaMa.

TepmMovzonaumja MacKBHKX hacafHUx U CTeneHuL-
HVX 31[10Ba je MHTerpanHu feo aypvcon 6110KoBa, AoK
apMUPaHOOETOHCKE NO3nLMje HACY M300BaHE.

KOHCTpYKLMja MCMoA TaBaHa je cuTHopebpacTa, ap-
MMPaHOOETOHCKa, M3BOPHO M30/10BaHa C/0jeM 3emibe
0f03ro. MnadoH Ha OBOj MO3MLM}K, KAaO 1 Ha OCTanvMm
mehycnpaTHUM KOHCTPYKLMjaMa, je ManTepucaHa TpcKa,
NpeKo NeTBw, WTO je jeaaH of Nocnearbux nprmepa Ko-
puhera oBe NOMano apxavyHe KOHCTPyKLMje.

TaBaHWLEe W3HAA HerpejaHor nogpyma cy CUTHO-
pebpacTe, 6e3 Tepmouzonalmje.

Mperpane v3mehy CTaHOBa Cy KOHCTPYKTUBHM apMu-
PaHOOETOHCKM 310BM, HEWM30MOBaHW, @ y Aeny KynaTuna,
nperpagy dopmmnpajy Aynam 31MaoBM Of OfeKe Ha KaHT,
Ca MHCTaNaLMoHUM MenynpoCTOPOM..

[perpafHv 3MA0BY Cy Of OMNeKe 3uAaHe Ha KaHT.

MpumapHa eHepreTcKa caHalmjy obyxsaTa obnarare
dacane, cnosballikbVM TEPMOM30MALMOHKM CUCTEMOM,
Kao 1 3ameHy GacafHe ctonapuje.

CeKyHaapHa MHTepBeHLUMja b1 ce oHOCKUNa Ha [0-
MYHCKO TepMOou30/oBarbe MehycnpaTHe KOHCTpYKLUMje
MCNO[ HerpejaHor TaBaHa, y 30HM Ca TaBaHCKe CTpaHe,
y3 13pafly afeksaTHe dursmuke 3awTnte. Cem oBOra, no-
TpebHO je 1M30/10BaT! KOHCTPYKLMjY 13HaA noapyma, ca
[lotbe CTpaHe, afleKBaTHUM HEropMBMM TEPMOM30ALIMO-
HVIM MaTepujanvma.

1 - nepvop 1961 — 1970. D — period 1961 - 1970

The building is massive, with reinforced concrete
structural walls and ribbed floor slabs. Parts of the load-
bearing, partition and stairwell walls were built of con-
crete-filled Durisol blocks.

The classic wooden roof construction is clad with ce-
ment tiles.

The facade is fully rendered without any plaster orna-
ments or other decorations.

The single window openings are of standard dimen-
sions. Originally, the windows were wooden wide dou-
ble-frame sashes without external shades. In the course
of time, the tenants have replaced these with more con-
temporary constructions and added various types of ex-
ternal roller blinds.

Thermal insulation of the massive facade and stair-
well walls is integrated in the Durisol blocks while the re-
inforced concrete positions are not insulated.

The loft floor construction is ribbed reinforced con-
crete, originally insulated with a layer of earth on top. The
ceilings of the loft and other floor constructions are of ren-
dered reed supported by joists, which was one of the last
examples of this, by then already archaic, construction.

The ceilings above the unheated basement are unin-
sulated concrete ribbed slabs.

The partitions between units are uninsulated rein-
forced concrete constructions and in one part of the
bathroom the partition is formed by double 7 cm brick
walls with a service cavity.

The partition walls are of 7 cm brick.

Primary energy rehabilitation would include facade
cladding with an external thermal insulation system and
replacing the window woodwork.

Secondary intervention would comprise additional
thermal insulation to the floor construction under the
unheated loft, from the loft zone, including adequate
physical protection. Besides, it would be necessary to in-
sulate the construction above the basement, from the
basement zone, with adequate incombustible thermal
materials.
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CrambeHa 3rpaga TMna namena

2+ A

Residential building — lamela

CnpatHocT Mo+p+4 Number of floors B+GF+4

bpoj ctambeHunx jeavHnua 14 Number of apartments 14

oBpLMHa TUNCKe eTaxke  bpyTo 273m? Floor area Gross 273m?
Heto 235m? Net 235m?

[oBpLVHe CTaHOBA

C1=53m?% C2=51m?;

Apartment areas

C1=53m?% C2=51m?;

C5,C7=78m?% C6=62m?

C5,C7=78m? C6=62m’

CnpaTHa BMCK1Ha

HeTto (Ceetna) 260cm

Floor height

Net 260cm

BpyTo (CnpatHa) 280cm

Gross 280cm
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CrambeHa namena, cnpatHocTy Mo+M+4, TunuyaH je
NpefCcTaBHYK apXUTEKTOHCKUX GOPMUM Koje Cy npouncTe-
Kfle 13 HOBVIX TeHAeUMja Y NnaHnparby v CTaHOrPagrbu.
JacHO YnT/bKBa apXWTEKTOHCKa hopMa jeHOCTaBHe re-
omeTpuje, ca PUTMUYHUM CMEHbMBAFbEM MPO30PCKNX 1
napaneTHMX Tpaka, CBOjUM AMMeH3MjamMa, MMKOBHOLWNY 1
maTepujanusalmjom MaHnbecTyje oTKNOH of TPaamnLmo-
HasHe rpagnTerbCke npakce.

Ha Hosom beorpapny, objekTy nmonyT oBOr Ayrauku
Cy ¥ MO HEeKOMMKO CTOTUHA MeTapa, AOK Cy Ha Apyrnm
floKaumjama  namene Hewto CKPOMHMUX  AMMEH3Mja
1 00yxBaTajy HEKOMMKO ynasa. YNPKOC MMMO3aHTHUM
LyXMHama TpaKTa, 1amene 13 OBOr Nepuoaa MMajy Mano
WAV HAMANO NPOAOPA Y 30HM NPU3EeMsba, WTO pesynTyje
CMakeHoM NpoTouHolhy cTambeHor 6oka.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

The lamela residential building with the B+GF+4
floor scheme is a typical representative of the architec-
tural forms resulting from the new tendencies in urban
planning and housing construction. By its dimensions,
visual impact and materialization, the clear architectural
form of unpretentious geometry with window and para-
pet ribbons in rhythmic alternation manifests departure
from the traditional building practice.

In New Belgrade, similar structures can be several
hundreds of meters long while in other locations, the
lamelas are somewhat more modest in size and have
but a few entrances. Despite their imposing length, the
lamelas of the period have few or no pedestrian passage-
ways, which results in reduced pedestrian flow within
the block of buildings.



ATnac BuwenopoanuHux 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

Cutyauvja
Situation Plan

OcHoBa npunzemsba
Groundfloor Plan

OcHoBa THNCKe eTaxe
Typical Floor Plan

[l
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| |

HerpejaHo
unheated area

rpejaHo
heated area

CBakuM yna3 obyxBaTa MO 5 KOHCTPYKTMBHMX pac-
Tepa, Ca CTeneHuwTeM Yy Cpefuwrem nosy. Ha cn-
paTy ce Hanasu 2 ABOMMNOCOOHa CTaHa ¥ 1 [BOCOGHM.
Behu cTaHOBW Cy ABOCTPAHO OPUJEHTUCAHM U MMajy MO
nge nohe (o0cvM y npu3emsby), 0K Cy MarbWl CTaHOBM
CMELUTeHN Hacnpam CTeneHuwTa 1 1Majy jeaHoCTpaHy
opvijeHTauujy. CteneHniHM NPoCTop je MHWLMjanHo 1o
[100PO OCBET/BLEH U MPOBETPEH NPeKo cTambeHnx noha,
anu cy nohe, BpemMeHoM, 3acTak/brBaHe 1 3a3ubnBaHe,
na je gaHac Taj KOHLEeNT KOMMPOMUTOBAH.

CTaHoBM Cy Ca LEHTPANHOM Y/1a3HOM 30HOM, MUHM-
MasnHUX KOMyHMKaLmja, 6e3 nponasHmx coba, 1 ca [o6po
NPUPOAHO NPOBETPEHVIM ¥ OCBETSbEHWM MPOCTOPMjama.
Kynatina cy noumpaHa y3 LeHTPanHOM Aeny TpakTa U
BeLlTauKy Cy NPOBETPaBaHa.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

Mpecek
Section

Each entrance encompasses 5 bays with the stairway
in the central field. The floors upstairs have 2 two-and-
half-and 1 two-room apartments. Larger apartments have
two-sided orientation and two loggias (except the ground
floor units), while the smaller apartments are located op-
posite the stairway and are one-sided. Initially, lighting
and airing of the stairway zone was adequately solved via
loggias; however, as these have been vitrified or walled in
due course, this concept has become compromised.

The apartments have a central entrance zone and
minimal communication areas without walk-through
rooms, and are naturally lit and aired. The bathrooms are
located in the central zone of the unit and are without
natural airing.
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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

2,74 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL (SZ71)
31 oA rnTep 6noka 19cm, ManTepucaH 13HyTpa clay block wall 19cm, plastered on the inside with
NPOAYKHUM ManTepOM, OBOXKEHVM CMOTba lime-cement plaster, prefabricated concrete panel
MOHTaXHVM OETOHCKMM MaHENOM 3aBPLUIHO with mosaic tiles finishing on the outside
obpaheHnm Mo3arK nnoyrama

1,61 CMNOJbALWMK 310 2 (SZ2) EXTERNAL WALL (572)
31 oA rnTep 6n10Ka 19cm, ManTepucaH 13HyTpa clay block wall 19cm, plastered on the inside with
NPOAYKHUM ManTePOM, a CNOSba BeLTaYKMM lime-cement plaster, rendered finishing on the out-
KameHOM side (marble aggregate plaster)

2,55 31 KA HETPEJAHOM MPOCTOPY 1 (ZNT1) PARTITION WALL TO UNHETATED AREA (ZN1)
ab 31a 20cm, obocTpaHo manTepucaH npoaykHum  reinforced concrete wall 15cm, plastered both sides
ManTepom with lime-cement plaster

1,51 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHETATED AREA (ZN2)
3uA of ruTep 6noka 19cm, obocTpaHo MantepucaH  clay block wall 19cm, plastered both sides with
NPOAYKHUM ManTEPOM lime-cement plaster

0,89 310 HA ONNATALVIM (DZ1) DILATATION WALL (DZ1)
3uA oA rnTep 6110Ka 19cm, ManTepucaH 13HyTpa double clay block wall 19cm with 5cm air gap, plas-
NPOAYXHUM ManTepoM, Bazfyx 5cm, 3uf of rutep  tered both sides with lime-cement plaster
6110Ka 19cm, ManTepurcaH V3HyTpa NPoay»KHIM
ManTepom

1,35 MERYCMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA 1 (MN1) ABOVE UNHEATED AREA (MNT)
napkeT 2,2cm, noanora of ¢pnopbuta 3cm, ab parquet 2.2cm, wood cement base 3cm, reinforced
nnova 14cm mantepurcaHa NpomyXHVUM ManTepom  concrete slab 14cm plastered

with lime-cement plaster

0,87 MERYCMPATHA KOHCTPYKLIVIJA FLOOR CONSTRUCTION

VI3HAJ] EPKEPA (ME1) OF BUILDING OVERHANG (ME1)
B napkeT 2,2cm, noanora o ¢pnopbuta 3cm, ab parquet 2.2cm, wood cement base 3cm, reinforced
== nnova 14cm, Bazayx 30cm, APBEHN POLITUB Of concrete slab 14cm, air gap 30cm, timber batten,
neTaBa, Tepmom3onaumja 3cm, Mantep Ha pabuly  counter batten, thermal insulation 3cm, plaster on
metal lath
1,07 PABAH KPOB 1 (RK1) FLAT ROOF (RKT)

nuMBeHn achant 3cm, xmapomnsonaumja 1cm,
LieMeHTHa KolysbuLa 2¢m, Coj MpLIaBor 6eToHa
3a naf 5cm, Tepmowmsonaumja 5cm, ab nnova 14cm
ManTepmcaHa NPOAYKHUM ManTepom

cast asphalt 3cm, hydroinsulating layer 1cm, ce-

ment screed 2cm min., concrete laid to fall 5¢cm,
thermal insulation 5cm, reinforced concrete floor
slab 14cm plastered with lime-cement plaster




[1- nepvop 1961 — 1970. D — period 1961 - 1970

35

MPO30P
LPBeHW, ABOCTPYKM Ca PasmMakHYTVIM KPUAMMa,
yCKa KyTuja, ECIIMHrep ApBeHa PoneTHa

WINDOW
wooden, double frame, narrow box, double sash
with single glazing, external wooden roller blind

CACTEM TPEJAHLA
[abVHCKO rpejarbe / TONoBOA

HEATING SYSTEM
district heating system — hot water

MPUMPEMA TOMJIE BOAE
eneKTprYHY bojnep

HOT WATER SYSTEM
electric boiler
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3rpajia je MewoBUTOr KOHCTPYKTUBHOT CUCTEMa, 13-
BefleHa Ha NuLy MecTa, ca HocehnM apMMpaHOOeTOH-
CKMM CTY6OBMMA ¥ apMUPAHOBETOHCKMM 31A0BMMA OKO
CTeneHWLWTa, KojU CyKe 1 3a ykpyherse. MehycnpaTHe
KOHCTPYKLMje Cy NyHe apMMpaHOOEeTOHCKe nnove.

MacafiHv napanetyt Cy MOHTaXHW apMUPaAHOOETOH-
CKK, ca npedabprkoBaHoM dhacagHoM 06NOrom of Ke-
PaMMYKOr Mo3auKa. Y CBPXy TepmMovsonauuvje 1 3antu-
Bakba, Ca YHyTpallke CTpaHe napaneTa je npeasvheHo
0631hHrBarbe OnekapcKM 60KOBKMA.

Obnaratbe KankaHCKUX 310Ba, KO MBUYHKX Name-
N3, U3BPLIEHO je KepammuK1M NnoYnLiama, a dacaga npu-
3eMsba je Y BEeWTaUYKOM KameHy.

(MacafjHa cTonapuja je ApBeHa, Ca YCKOM KyThjoM, Ca
CMOSBHMM PONeTHaMa Ha CBMM NO3uLMjaMa OCM Kog Mo-
ByYeHMx noha.

PaBaH KpOB je MyHa apMmnpaHObeTOHCKa nnoua, Tep-
MOW30/10BaHa niovama XepaknmTa, ca OUTyMeHCKMM Xn-
APOV30MaLMOHUM CNOjeBMMA M 3aLITUTOM Of acdanTa.
31O0BM MpemMa HerpejaHoMm CTeMeHUWTy Cy Off apMu-
paHor 6eTtoHa 20cm unn  of onekapckux 6nokosa, be3s
MKakse 13onaumje.

MperpaaHy 31A0BK 13Mehy CTaHoBa Cy of onekap-
cKux 6nokosa aebrbiHe 20cm, a nperpaae yHyTap CTa-
HoBa Cy oA lNoponuT oneke AebsbrHe 7cm.

KOHCTpyKUMja MpemMa HerpejaHom noapymy, Kao u
npema HerpejaHoM ynasy, Huje NocebHO TEPMUUKN MU30-
nosaHa. Moapymckn 31naosK cy oa 6eToHa, a GyHAMparse
je Ha TpaKacTMM TeMesbrMa 1 KOHTparpeaama.

Mp1mapHa eHepreTcka caHaumja obyxeaTuna 6u 3a-
MeHy dacafHe cTonapvje 1, eBeHTyanHo, AoAaTHO Tep-
MOW30/10Batbe KOHCTPYKLMjE PaBHOM KpPOBa Ca CMosb-
He CTpaHe, y3 u3pady afeksaTHe dusnyke 3awTtmte. Cem
0BOra, NOTPeOHO je 130N10BaTV KOHCTPYKLM]Y U3HaA Noa-
pyMa, Ca [lorbe CTpaHe, aflekBaTHUM HEropuBMM TEPMO-
130MaLMOHMM MaTepujanmma.

TepmowvzonoBare dacafe CnosballkbiM  Tepmo-
M30MaLMOHMM CUCTEMOM 3axTeBasnio 61 MOCebHO apxu-
TEKTOHCKO pelliere, oK Ce 130M10Bakbe Ca YHyTPallbe
CTpaHe MOXe peanr3oBaTi NapLUmjanHo no CTaHoBMMA.

The house was built in situ in a combined construc-
tion system, with load-bearing reinforced concrete col-
umns and reinforced concrete stairwell walls, which also
serve as bracing. The floor constructions are full rein-
forced concrete slabs.

The prefabricated reinforced concrete facade para-
pets have prefab ceramic mosaic cladding. The parapets
were brick-faced on the inside for thermal insulation and
better sealing.

Gable walls of the edge lamelas were clad with ce-
ramic tiles and the facade at the ground level was cov-
ered with marble aggregate plaster.

Facade fenestration is wooden in a narrow box, with
external roller blinds in all positions except in the re-
cessed balconies. The flat roof construction is composed
of reinforced concrete slabs with a bituminous layer for
moisture proofing and an asphalt coat for protection.

The walls of the unheated stairwell are of 20 cm rein-
forced concrete or brick blocks and are not insulated.
The partition walls between apartments are of 20 cm
brick blocks and the interior apartment walls are of 7 cm
Porolite brick.

The constructions to the unheated basement and
entrance zone have no special thermal insulation. The
basement walls were built of concrete and strip founda-
tion with great beams was used.

Primary energy rehabilitation would include the re-
placement of facade window woodwork and the poten-
tial addition of external thermal insulation to the roof, with
adequate physical protection. Besides, it would be neces-
sary to insulate the construction above the basement from
below with adequate incombustible thermal materials.

If external thermal insulation system was to be used
on the facade, it would require a special architectural so-
lution; on the other hand, interior application could be
done partially, apartment by apartment.



[ —nepviog 1961 = 1970. D - period 1961 — 1970
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oooo
D6 L 0000 |50
1 . -
CrambeHa 3rpaga Residential building in a row

y OKBUPY rpagckor 6noka

CnpatHocT Mo+Mp+4+lc Number of floors B+GF+4+L
bpoj ctambeHuwx jeanHnua 16 Number of apartments 16
oBpLWMHa TUNCKe eTaxke  bpyTo 261m? Floor area Gross 261m?
Heto 223m? Net 223m?
[oBpLVHe CTaHOBA C1=38m?% C2=63m?; Apartment floor areas C1=38m?% C2=63m?,
C3=64m? C4=81m?; C3=64m? C4=81m?;
C5=47m? C6=82m? C5=47m? C6=82m?
CnpaTtHa B1CKHa Heto (Ceetna) 270cm Floor height Net 270cm
BpyTo (CnpatHa) 297cm Gross 297cm
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BuiwenopoanuHa cTambeHa 3rpaga y TpaauuvoHan-
HOM rPafiCKoM BIOKY MpKiKasyje enemeHTe TpaH3vLvje ca
CKPOMHE, acKeTCke nocnepartHe CTaHorpadrbe Ha HewWwTo
paspaheHuji apXMTEKTOHCKM 13pa3. Kako cy npomeHe y
APXMTEKTYPM WEe3JeCceTnx MPBEHCTBEHO npowvcTiuane
13 HOBUX YpbaHux dopmu, Koa Kyha y rpaickom TKMBY
ce [0 Kpaja feueHnje 3a4pKao HewWwTo TpaauLmoHanHmjm
NpWCTYN, Kao WTo je 1 osae cnydaj. Pacaga je obpahe-
Ha je[HOCTaBHVIM CPEACTBIMA, Y3 MIINTKY reOMeTpr30Ba-
HY MAACTUKY 1 TOHCKe Bapujaunje y pacagHoM Mantepy v
NPUMEHY BELLTAUKOT KaMeHa y npu3emsby. Ha ynmuroj da-
caav npumenyjemMo AnCKpeTHe Lesype Ha BOUHMUM CTpa-
Hama noha (NokyLaj Aa ce oBaj enemeHT "onakuwa”). Yna3
je n3 gBopwuiLTa y Koje ce [onasy Kpo3 KOMCKM Nnacax.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

The multi-family residence within a traditional city
block displays elements of transition from the post-war
austerity in building to a somewhat more elaborate ar-
chitectural expression. As the changes in the 1960s ar-
chitecture primarily resulted from new urban forms, the
houses in the urban tissue by the end of the decade
were still built in a more traditional manner, which was
the case with this building. The facade is simple, with
shallow geometric plaster decorations, tonal variations
in rendering, and the application of decorative plaster on
the ground level. In an attempt to “lighten”the weight of
the front facade, there are discreet caesuras on the sides
of the loggias. The entrance to the building is from the
yard via a driveway.
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OcHoBa npvzemba
Groundfloor Plan

L

OcHoBa THMCKe eTaxe
Typical Floor Plan

L




RN

VORI

HerpejaHo
unheated area

rpejaHo
heated area

Ha Tunckum eTaxama ce Hanasv no 2 seha u 1 Marbm
CTaH. Behu, 60uHM CTaHOBYM Cy ABOCTPAHO OPWjeHTHUCaHH,
Ca eKOHOMCKMM flohama Ha 1BOpULIHOj 1 Behnm nohama
Ha ynnyHoj cTpanu. Cpeaulirbuy jeaHocobaH CTaH je jen-
HOCTPaHO OpMjeHTUCaH (Mpema YauLM) 1 ma jeaHy nohy.
Y npvisemsby je opraHu3auuja HewTo apyradyuja 360r
KONCKOT Mposasa, Na Cy CTaHOBW Marbkx NOBPLLMHA. [Jeo
MoByUYEeHe eTaxe je Takohe HamereH CTaHOBakbY, IOK Ce
y NMOAPYMY Hanase 3ajefHuYKe 1 TeXHUYKe NpocTopuje.
CTaHoBM Cy Ca LEHTPAHOM Ya3HOM 30HOM, MUHWMM-
3MPaHKM KOMyHMKaumWjama, ca LO6po NpYPOAHO NpoBe-
TPEHUM 1 OCBETIbEHVM NpoCcTopMjama. CnpaTHe BUCKUHE
cy HelwTo Behe o yobunuajeHx 3a Taj nepwmof, 360r ykna-
natba y nocTojeny BUCUHCKY perynauujy.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

lNpecek
Section

On each standard floor, there are 2 more spacious
apartments and 1 smaller one. The larger units are locat-
ed laterally and have two-sided orientation, with econ-
omy loggias towards the yard and spacious recessed
balconies on the front. The one-room apartment in the
middle is one-sided (towards the street front) and has
one such balcony. On the ground floor, the organization
slightly differs because of the driveway, which required
reduced areas per apartment. A part of the recessed floor
was also intended for living, while the basement accom-
modated common and utility rooms. The apartments
have a central entrance zone, minimal communication
spaces and good natural lighting and airing. The floors
have a somewhat greater height than usual for the pe-
riod due to the need for the adjustment to the existing
height regulation.
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u ENIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
1,26 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL (SZ1)
3K of oneke 38 cm, 060CTPaHO ManTepucaH brick wall 38cm, plastered both sides with
NPOAYKHUM ManTepom lime-cement plaster
S 1,67 CMNOJbAWMK 311 2 (SZ2) EXTERNAL WALL (S22)
= 31 Of TnTep oneke 25 cm, 060CTPaHO hollow brick wall 25cm, plastered both sides with
L ManTepyvicaH NPOAYXHUM ManTepom lime-cement plaster
1,13 310 KA HETPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT1)
| 314 of oneke 38 cm, 060CTPaHO ManTepmcaH brick wall 38cm, plastered both sides with
NPOAYXKHUM ManTepoM lime-cement plaster
S 1,46 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA (ZN2)
[ 31 of oneke 25 cm, 060CTpaHo ManTepucaH brick wall 25cm, plastered both sides with
— NPOAYKHUM ManTePOM lime-cement plaster
= 1,63 310 KA CYCELY / ANNATALMIA (DZ1) WALL TO NEIGHBOUR / DILATATION (DZ1)
B0 314 0ff oneke 25 cm, ManTeprcaH NPOaYyKHUM brick wall 25cm, plastered with lime-cement plaster
=] ManTepoM ca yHyTpalltbe CTpaHe oninner side
1,23 MERYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA (MNT) ABOVE UNHEATED AREA (MNT)
napkKeT 2.2cm, NoA/1ora Off Mekmouma 2.5 cm, parquet 2.2cm, tektolit base 2.5cm, TM3 slab with
TM3 TaBaHuua 20cm, NPOAYKHU ManTep 2cm hollow clay block 20cm, lime-cement plaster 2cm
1,47 MERYCIPATHA KOHCTPYKLIIA M3HAL FLOOR CONSTRUCTION
MPONA3A (MP1) ABOVE THE PASSAGE (MP1)
napkeT 2.2cm, nofyiora o Tektonuta 2.5 cm, TM3  parquet 2.2cm, tektolit base 2.5cm, TM3 slab with
TaBaHWUa 20Ccm, NPOAYXHW ManTep 2cm hollow clay block 20cm, lime-cement plaster 2cm
0,85 PABAH KPOB 1 (RK1) FLAT ROOF (RKT)
OUTYMEHM3MPAHM LbyHAK 2cm, xuapowsonauvja  bituminised gravel 2cm, hydroinsulating layer 2cm,
2cm, LiemMeHTHa KouysrbKua 2cm, Tepmomsonaumja — screed 2cm, thermal insulation 5¢cm, vapour barrier,
5cm, napHa bpaHa, Naky 6eToH 3a Naj MUH. 5cm, light weight concrete laid to fall min. 5cm, TM3 slab
TM3 20cm, Npofy»KHW ManTep 2cm with hollow clay block 20cm, lime-cement plaster 2cm
0,85 PABAH KPOB 2 (RK2) FLAT ROOF (RK2)

6eToHCKe nnoye 4cm 'y LEMEHTHOM ManTepy,
Xuapovsonaumja 2cm, LemMeHTHa Kowyrbuua 2cm,
Tepmou3onaumja 5cm, napHa bpaHa, Naku 6eToH 3a
nag M1H. 5¢cm, TM3 20cm, npoayHn mantep 2cm

concrete tiles 4cm laid in mortar bed, hydroinsulat-
ing layer 2cm, screed 2cm, thermal insulation 5cm,
vapour barrier, light weight concrete laid to fall min.
5cm, TM3 slab with hollow clay block 20cm, lime-
cement plaster 2cm
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MPO30P
[OPBEHN ABOCTPYKM Ca PasMakHy TUM KpUIMmMa —
yCKa KyTuja

WINDOW
wooden, double frame, narrow box, double sash
with single glazing

CUCTEM TPEJAHA
[arbUHCKO rpejatbe / TONMoBoA

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOIJIE BOOE
enekTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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3rpaja je MacMBHOI KOHCTPYKTMBHOI CMCTEMa, Ca HO-
cehum 3maoBKUMa of oneke febmwuHe 38cm n 25cm. bo-
YHW, AMNATaUMOHM 3MA0BK, Kao Y 3MA0BM OKO CTeneHMLU-
HOTr NpocTopa Takohe cy of oneke AebsbuHe 25cm, 6e3
MKakse 13onauuje. MehycnpatHe KOHCTPYKLWje Cy Mosny-
MOHTaxHe Trna TM.

Mpo3opwn cy TpoAenHK, CTaHAAPAM30BaHVX OUMEH-
3uja, APBEHE KOHCTPYKLMje Ca YCKOM KyTWjoMm, 6e3 Cnosb-
HWX 3aCTOPA, Kao 1 HankoHCKa Bpata.

PaBaH KpoOB je KOHCTPyKUMWja Tvna TM, Tepmonrsono-
BaHa Mnovama Xepaknuta, ca BUTYMEHCKUM XMPOM30-
NauUVOHMM CNOjeBMMa.

Mperpane v3mehy cTaHoBa Cy 3WAOBK Of] NyHe one-
Ke 25cm nnw yaBOjeHW 308K Of Oneke "Ha KaHT', JOK Cy
nperpaje yHyTap CTaHOBa Of oneke AebsbuHe 7cm.
KoHCTpyKLMje npema HerpejaHom Noapymy, ynasy 1 KoH-
CTPyKUWja M3HaA ABOPUWHON nponasa cy Tnna TM v Hucy
NoCeOHO TEPMMUKI 130M10BaHE.

MprmMapHa eHepreTcKa caHaumja obyxBaTtuna ov Tep-
MoK3omoBarbe dacage CrosballkbiM TepMoM30naLmo-
HUM CUCTEMOM, Y3 YyBaxaBarbe nocTojehe NMKOBHOCTU
U NANTKE apPXUTEKTOHCKE MnacTvke. 3aMmeHa noctojehinx
npo3opa, y3 obaBesHe Cnosballtbe 3acTope, Takohe ce
MOKe Npenopy4nT/ Kao Mepa Koja je y paHry Hajedumkac-
HUjX Y NpoLieCy eHepreTcKor yHanpehetba.

CeKkyHaapHa VMHTepBEHUMja 61 ce ogHOCKMa Ha Tep-
MOW30J10Bate KOHCTPYKUWje paBHOM KPOBa M KPOBHMX
Tepaca, ca CrosbHe CTPpaHe, y3 13paay afekBaTHe Gpr3ny-
Ke 3awWwTnTe. CeM 0BOra, NOTPEOHO je 1M30/10BaTH Ca iorbe
CTpaHe mehycnpaTHe KOHCTPYKUMje W3HaA MOoApyMa,
ynasa 1 KONCKOr Nposiasa.

The house has a massive construction with structur-
al brick walls of 38 cm and 25 cm thick. Lateral, dilata-
tion and stairwell walls were also built of 25 cm brick,
without insulation. The floor constructions are TM semi-
prefabrications.

The windows are of standard dimensions in a narrow
wooden box, without external shades, the same as the
balcony doors.

The flat roof TM construction has lightweight aggre-
gate panels for thermal insulation and bituminous hydro-
insulation layers.

The partitions between the apartments are of full
25cm brick or double 7 cm brick walls, while the interior
partitions are of 7 cm brick.

The TM constructions to the unheated basement
and entrance zone as well as above the driveway have
no special thermal protection.

Primary energy rehabilitation would include install-
ing external thermal insulation, without disturbing the
visual expression of the fagcade or the shallow plaster or-
naments. Another recommended intervention would be
window replacement with the necessary addition of ex-
ternal blinds as one of the most efficient measures for
energy enhancement.

Secondary intervention would include insulating the
constructions of the flat roof and roof terraces external-
ly, with adequate physical protection. Besides, the con-
structions above the basement, entrance, and driveway
should be insulated from below.



[ —nepviog 1961 = 1970. D - period 1961 — 1970
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CrambeHa 3rpaga
BENMKE CNPATHOCTY - CONUTEP

High-rise residential building

CnpatHocT Mo+Mp+124T1c Number of floors B+GF+12+L

bpoj ctambeHunx jeanHnLa 55 Number of apartments 55

NoBpLMHa TUNCKe eTaxke  bpyTo 335m? Floor area Gross 335m?
Heto 302m? Net 302m?

[oBpLVHe CTaHOBA C1,C4=62m?% C2,C3=76m?  Apartment floor areas C1,C4=62m?% C2,C3=76m7;
C5, C6=64m?; C7, C8=30m?; (5, C6=64m? C7, C8=30m7
C5,C6=31m’ C5,C6=31Tm?

CnpaTtHa B1CKHa Heto (Ceetna) 256cm Floor height: Net 256cm
BpyTo (CnpatHa) 280cm Gross 280cm




[lBaHaecToCnpaTHM CONUTEPTUNNYAH je NPeaCTaBHUK
CTaMOeHMX Kyna Koje Cy ce rpagmse TOKOM LUE3AeCUTX
ronvHa 20. Beka, 610 Kao [eo HOBWX, BERMX ypbaHMX
notesa, 6WNO Kao MojeanHauHu ObjeKTV y WK1pem
rPadCKOM jesrpy.

JeaHoctaBHa KkybuuHa dopma, NMpo3opcke Tpake,
napaneTy ObMOXKEeHW TanacacTMMm SIMMOM, OMoOHallaHe
npedabpvikaumje Kpo3 npodunaunjy dpacagHe obpane
(ManTepa), enemeHTM Cy Koje uecto cpehemo Ha
conuTepMma OBOr nepumofa. HosuM  matepmjanvma,
eMMMHALUM]OM OpHaMeHTa U HU3arem napaneTHVX
M NPO30OPKMX TPaka MOTeHUVpaHa je CaBpemeHoCT
HOBe apxuTeKToHCKe dopme. Jlohe, Koje cy AeNMMUYUHO
yByueHe a [enMMUUHO 13bayeHe y OAHOCY Ha OCHOBHY
dacanHy paBaH, pa3bujajy Macy wupwx dacaga M
Harnawasajy BepTMKaNHOCT.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

The 12-story high-rise is a typical representative of
the residential towers built in the 1960s either as parts
of new larger urban layouts or as individual structures in
the wider city center.

A simple cubic form, window ribbons, parapets clad
with corrugated metal sheets, and mimicking prefabri-
cation via secondary plasterwork are the elements com-
mon to high-rise buildings of the period. Modernity of
the new architectural form was emphasized by the use
of new materials, elimination of ornaments, and alterna-
tion between parapet and window ribbons. Loggias, half
recessed and half protruding relative to the main facade
plane, break the monotony of the wider facade mass and
contribute to the impression of verticality.



ATnac BuwenopoanuHmx 3rpaga Cpbuje  Atlas of Multifamily Housing in Serbia

[pecek
Section



OcHoBa TUNCKe eTaxe
Typical Floor Plan

HerpejaHo
unheated area

rpejaHo
heated area

OKO LeHTPanHO NOCTaB/bEHOT KOMYHMKALIMCKOT je3-
rpa ca jeHOKPaKMM CTeneHnLITeM 1 Ba ndTa, Ha TMn-
CKMM CNpaToBMMa Ce Hanase 4 CTaHa - Mo ABa TPOUMO-
CobHa v [1Ba BOMNOCOBHA, LITO CE MOXKE CMATPaTV BEOMa
B1COKMM MPOCTOPHNM CTaHAapaom. OBakBOM OpraHu3a-
LMjOM OCHOBE CBMM CTaHOBMMa je obe3beheHa aBocTpa-
Ha opwijeHTaLWja, anu je CTeNeHMLLIHN NPOCTOP OCTao 6e3
KOHTaKTa ca dacagom, Te je cnabo oCcBeT/beH v Npose-
TpeH. Mpu3emrbe 1 NoByYeHa eTaxa Cy Takohe Hamerbe-
HW CTaHOBakbY, Y3 3ajelHMYKe cadp<aje, 4OK Cy CY Yy nog-
PYMCKO] €Taxn CMeLUTEHE TeXHUYKE NPOCTOpHje.

CraHoBM Cy dYHKUMOHANHO JOOPO peLleHy, ca jacHO
Pa3aBojeHOM [HEBHOM ¥ HONHOM 30HOM. CBY CTaHOBM
nMajy No jeHy Nohy Ha Kojy ce 13nasu 13 Tpresapuje ca
KYXNHOM.

1 - nepvop 1961 — 1970. D — period 1961 - 1970
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OcHoBa NOTKPOBIba
Attic Plan

On each floor, there are 4 apartments located around
the centrally positioned communication core with the
one-flight stairway and two elevators: two three-room
and two two-and-half-room units; this can be considered
as very high housing standard relative to size. Such spatial
organization enabled two-sided orientation to all apart-
ments; however, the stairway zone was left without direct
contact with the facade which resulted in poor lighting
and airing. The ground floor and the recessed floor were
also designed as residential areas along with communal
contents while the basement contains utility rooms.

The apartments are highly functional with clearly de-
lineated diurnal zones. Each unit has a loggia connected
to the dining room with the adjoining kitchen.

179



ATnac BuwenopoanuHux 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
0,75 CNOIBAWMA 3MA 1 (SZ1) EXTERNAL WALL (SZ71)
ab 31a 14cm, obnoxeH ca yHyTpallkbe CTpaHe reinforced concrete wall 14cm, with 5cm com-
NpecoBaHOM TPCKOM 5CM ¥ MUMNCaHKM ManTepoMm pressed reed insulation on the inside, plastered
with gypsum plaster
| 1,57 CNOSbALMW 3W 2 (S72) EXTERNAL WALL (572)
— Wbako 6nok 25cm, 060CTpaHo ManTepucaH breeze block 25cm, plastered with
e NPOAYKHUM ManTepom lime-cement plaster
0,40 CNOJbAWMW 3WA 3 (SZ3) XTERNAL WALL (573)
nBepuua 16 mm, an donuja, rpeamue 5/10 Ha 60 cm particle board 16mm, aluminium foil, batten 5/10 at
Ca YCMyHOM Off MUHEePanHe ByHe, TanacacTu M 60cm distance, with mineral wool infill, corrugated
metal sheating
3,13 3K KA HETPEJAHOM MPOCTOPY (ZN1) WALL TO UNHETATED AREA (ZN1)
ab 3ng 14cm reinforced concrete wall 14cm
1,60 MEBYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOT TMPOCTOPA (MNT) ABOVE UNHEATED AREA (MNT)
napkeT 2cm, LemMeHTHa KoLy blla 3¢m, HaTPOH parquet 2cm, cement screed 3cm, natron paper,
nanvp, MYHepasnHa ByHa 2cm, ab nnoua 14cm mineral wool 2cm, reinforced concrete slab 14cm
0,70 PABAH KPOB 1 (RK1) FLAT ROOF (RK1)
acdant 2cm, LemeHTHa Kouysbhua 3cm, asphalt 2cm, cement screed 3cm, hydroinsulating
xmapomn3sonatmja 1cm, 6eToH 3a nag 6¢cm, layer 1cm, concrete laid to fall 6¢cm, thermal insula-
Tepmou3zonaumja 5¢cm, ab nnoda 14cm tion 5cm, reinforced concrete floor slab 14cm
043 PABAH KPOB 2 (RK2) FLAT ROOF (RK2)
acdanT 2cm, LeMeHTHa Kollyrbhua 3cm, asphalt 2cm, cement screed 3cm, hydroinsulating
xmapomnsonaumja 1cm 6eToH 3a nag 6¢cm, layer 1cm, concrete laid to fall 6cm, thermal insu-
Tepmou3onalmja 5cm, cUTHopebpacTa TaBaHuLa lation 5¢m, ribbed reinforced concrete floor slab
25cm, TpwyanHu nnadoH 5cm 25cm, straw-plaster ceiling 5cm
35 MPO30P WINDOW

[PBEHN, IBOCTPYKM Ca PasMakHyTUM KPUINMa,
yCKa KyTuhja

wooden, double frame, narrow box, double sash
with single glazing

CUCTEM TPEJAFA
[AbWNHCKO rpejakbe / TOMoBOA

HEATING SYSTEM
district heating system — hot water

MPUNPEMA TOMJE BOAE
eneKTpUYHY 6ojnep

HOT WATER SYSTEM
electric boiler




3rpaja je MacvBHOr CK/oMa, y NOTNYHOCTU 13Beae-
Ha y apMvpaHom 6eToHy (Hocehu 31M[oBM 1 TaBaHUUHE
nnoue). Vi3paxkeHa cumeTpuja y opraHmsaumjim npoctopa
je npecKaHa 1y KOHCTPYKTVBHO peluerbe, WTo Jonpu-
HOCW CTaTUYKOj CTabUAHOCTU BUCOKMX ObjeKaTa.

(MacapHa cTonapuja je ApBeHe KOHCTPYKLIMje, ca pas-
[BOJEHVM KpUAMMA, MHULMjaNHO 6e3 CMosbHMX 3acTopa.
Tokom ekcrnoatalmje 3rpaje, CyoueH ca nperpesarbem
1 NPOAYBaBarbeM KOA BEMKMX 3aCTak/beHMX MOBPLI-
Ha, CTaHapW Cy CaMOVHMLM]aTVBHO yrpahrsany crosbHe
poneTHe, pasnuumTe no 6oju 1 pelleky v cy y noTny-
HOCTVW 3ameHunn acafHy cTonapujy.

TepmMouzonaumja MacMBHUX GacafHWX 3Ka0Ba je
ypaheHa ca yHyTpalitbe CTpaHe niovama of TPCke, npe-
mantepucaHvm. apanet 1cnof MNpPO30PCKMX Tpaka
MMajy UCNyHY Ofl MHepanHe ByHe 1 dacagHy obnory of
npoduancaHor nnma.

YHyTpalWmbK  3MA0BM MpeMa HerpejaHoM  crene-
HUWTY CY apMUPaHOBETOHCKK, fAeb/brHe 14cm, 6e3
Tepmou3sonauuje.

KpoBHa KOHCTPYKLMja PaBHOT KPOBA je TepMOKN3010-
BaHa Ca CNoJbHe CTpaHe KOMOW movama 5cm, ca cnoje-
BMMa X1fpov3sonaumje 1 altmTe.

MeBycnpaTHa KOHCTPYKUMja M3Haa noapyma je myHa
nnoua, 6e3 Tepmonsonatmje, UCTo Kao v 13mehy ctambe-
HUX eTaxa.

MNperpage n3mehy cTaHoBa Cy KOHCTPYKTUBHY apMit-
PaHOBETOHCKM 3108, AebibnHe 14cm, 6e3 TepMomn3o-
naumje. NperpagHu 3uLoBK Y CTaHOBKIMa Cy Of ONekKe 31-
naHe "Ha KaHT".

Y KOHTEKCTY eHepreTcke CaHauuvje 3rpafe, Hajnpo-
bnemaTnuHWjy nosvumjy npeftcBasba dacafHa cTona-
pyja Koja je y jeaHoM Aeny cTaHoBa Beh 3amerbeHa.

CekyHlapHa MHTepBeHLWja 61 ce ofHOoCKNa Ha Tep-
MOWV30/10Batbe dpacafHnx Napaneta 1 6oUHMX Aenosa da-
cafie, CNosballlFbKM TePMOM30aLMOHNM CUCTEMOM, NPW-
MepeH1M BUCOKMM ObjeKTIMa.

TepumjepHa WUHTEpPBEHUMja b1 ce ogHOCKNa Ha Ao-
MyHCKO TepPMOM30M10Bak-e PaBHMX KpoBOBa M Mehycn-
paTHe KOHCTPYKLUWje Haz NOLPYMOM.

[1- nepvop 1961 — 1970. D — period 1961 - 1970

The building is massive, entirely built of reinforced
concrete (structural walls and floor slabs). The construc-
tional solution copied the pronounced symmetry of spa-
tial organization, which contributed to static stability of
high-rise structures.

The fagade fenestration is wooden with separate
sashes, originally without external blinds. In the course
of time, the tenants, faced with overheating and strong
drafts due to large glazed areas, made self-initiated
changes by installing external roller blinds, which vary in
color and technical solutions, or by completely replacing
the window woodwork.

The massive facade walls were thermally insulated
from the inside with reed panels covered by rendering.
The parapets under the window ribbons have mineral
wool infill and corrugated metal sheet cladding.

The interior walls to the unheated stairwell are of
14cm reinforced concrete without thermal insulation.

The flat roof construction was externally insulated
with 5 cm sandwich panels and waterproofing protec-
tion layers.

The floor construction above the basement is a full
uninsulated slab, the same as the floors between other
levels.

The partitions between the apartments are load-
bearing 14 cm reinforced concrete walls without insula-
tion. The interior partition walls are of 7 cm brick.

With respect to energy rehabilitation, the most press-
ing issue is the facade fenestration, which has already
been replaced in a number of apartments.

Secondary interventions would relate to installing
thermal insulation on the facade parapets and lateral
fagades using an external system adequate to high-rise
buildings.

Tertiary intervention would include additional insula-
tion on the flat roof surfaces and the floor construction
above the basement.






E period 1971 - 1980
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1919. 1945.

E - nepnop 1971 - 1980.

MpnBpeaHV pact, ONWTN APYLWTBEHO-EKOHOMCKM
NpOorpec, NPoLEecK 3anoyeTvt TOKOM LiesfeceTnx roguHa
20.8eKa, HacTaB/bajy Ce 1 y HapefHoj AeLeHujn, OCTu-
raBlUM BPXyHal, NOMOBMHOM cefamaeceTux. pahesuH-
CKa MHAOyCTpWja ce pa3suja mpatehn onwTe pas3BojHe
TPEHAOBE, aTo Kao Pe3ynTaT UMa M3y3eTHY NpoayKuujy
y CBMM 00flacTUMa rpafuTesbCTBa, Na v CTaMoeHoj 13-
rpaaren. Y nepwogy 1971-1980. msrpaheHa je rotoso
YeTBPTMHA AaHalrber cTambeHor doHaa Cpbuje (23,7%).
[loK je, TOKOM Lue3feceTnx roAvHa, apXUTEKTOHCKIN 13-
pa3 npe cBera NPOWCTMLIA0 M3 HOBOT YpOaHWUCTUYKON
KOHLIeNTa "oTBOpEHOr rpaackor 6/10Ka’, MAEONOLKMX 1
GYHKUMOHANMUCTUUKIMX Mpemmca MOAEPHOCTY, BPEMEHOM
ce opmmpa HELUTO ApYraunjvi MPUCTYM apXUTEKTOHCKOM

1960.

1971 - 1980.

E — period 1971 - 1980

Economic growth and general social progress which
started in the 1960s continued in the decade that fol-
lowed, peaking in mid-1970s. Construction industry
evolved in the wake of general development trends,
which in effect produced extraordinary output in all its
branches including housing construction. In the period
1971-1980, almost a quarter of the present Serbian build-
ing stock was built (23.7%). While the architectural ex-
pression of the 1960s originated from the new concept
in urban design, that of the “open city block’, and built
upon the ideological and functionalist premises of mo-
dernity, in time the approach to architectural treatment
of large forms underwent certain modifications, which
involved novel, freer application of new materials and

1990.

2012.



TpeTMaHy Benukmx GopmMK - Ca HOBUM, CaBPEMEHNIM 1
cnobofHuUM  Kopulwhersem HOBUX MaTepujana, mpe-
dabpuKkoBaHWx enemeHaTta 1 CkaomnoBa. [pea nonosvHa
ceflamfeceTux rovHa npefctasba NepUos MHTEH3MB-
HUX UCTPaXkMBatba y AOMEHY apxMTeKType BULLIENOpPO-
OMUHOT CTaHOBama Yy Hac. Hawme, CTacasa reHepauuja
apxuTeKata Koju cy ce dopmmpani y BpemeHy CTpyKTy-
pviparba MOAEPHOr MpUCTyna CcTpyun. Ta reHepaliwja-
Caja Tpara 3a HOBUM M3pakajHUM CpeacTBVMa, Mome-
pa rpaHunue CTpyKe, NCNuTyje MHTepaKLMjy apxuTeKkType
ca [pyrMM YMETHOCTMMA — CKyINTYpOM, CAIMKAPCTBOM,
dunmom, mysvkom. [Jobpy MOANOry 3a apxXuTeKTOHCKa
MCTPaXwvBarba NPeCcTaB/bann Cy YecT 1 BPojHU apXu-
TEKTOHCKO-YPOaHNCTUYKM KOHKYPCU: rOTOBO cBe Behe
CTambeHe LienvHe Cy peani3oBaHe Ha OCHOBY pellerba
Koja cy nobujeHa v "KpucTanm3oBaHa” Yy KOHKYPCHOM
npoLiecy. HepeTko, paavno ce o NofyxBaTvimMa TOANKO 3a-
MalHMM, fla Yak HY Hajseha rpaheBunHcka npegyseha Tor
BpeMeHa H1CY MOra fla X peanu3yjy camocTanHo, na ce
jeAHo vaejHO pelletbe paspahnBano 1 Matepujanmsosa-
N0y HEKOAIMKO TEXHOMOLWKM Pa3INUUTIX TUMOBA. TOKOM
Tor npovjeca ocehana ce v noTpeba 3a pa3mMeHoOM UCKYC-
TaBa, Na je y OBOM Nepuofy HacTao BenvKu 6poj nybnu-
Kalja y KojumMa Cy aHanm3MpaHu CBM acnekTy npojek-
ToBaba 1 rpaherba cTambeHunx 3rpafa. VicnutmsaHe cy
MOryRHOCTM dopmmparba CTaHOBa Pa3NNUMTUX CTPYKTY-
pa y oKBupY Hajuelwhe kopuwheHrx NpedabprkoBaHMx
KOHCTPYKTMBHYX CMCTEMa, TParano ce 3a HOBUM MpocC-
TOPHUM KBanuUTETUMA, GReKCMOUIHUM pellerimMa Koja
MOTY fla ce npunarohasajy pasnnynTim MOPOANYHUM yC-
NOBMMA, UCMIUTVBAH je 1 pa3BWjaH OOAMKOBHY U IMKOBHM
noTeHUMjan MOHTaxHWX dacagHux enemeHarta. Cefamae-
ceTe rofvHe Tako He NMpeAcTassbajy CaMO HacTasak Mo-
3UTVBHOT TpeHAa, Beh AoHOCe 3HauajaH MoMaK y KBaH-
TUTaBHOM ¥ KBaIUTATVBHOM CMUCITY. MacoBHa cTambeHa
M3rpaaba, HoBM BNOKOBM U HOBa Hacesba, GpeKkBeHTHa
BMCKOBPEAHA apXWMTEKTOHCKa pellerba npeacTtasbajy
OCHOBHY KapaKTepUCTUKY OBOT nepuopa.

Hoew beorpaf ocTaje Hajsehv MOAMroH 3a oBe Mo-
JyxsaTe, anun My ce cafa NpUAPYXYjy 1 6pojHa npurpag-
CKa Hacesba Ha 0boly, beorpasa npe csera, anv v Apyrux
Behux rpafoBa. bnarv oTKNoH of cTpore ypbaHnCTyKe
LOKTPVIHE We3feceTyix, M MoCTeNeHo NoMepaHse pas3mepe

E - nepunoa 1971 -1980. E - period 1971 - 1980

prefabricated elements. The first half of the 1970s was
marked by intensive research in the architecture of mul-
tifamily housing. Namely, a young generation of archi-
tects had matured, formed in the period when the mod-
ern approach to the profession was being created, who
now embarked on a quest for different means of expres-
sion, breaking beyond the boundaries, and experiment-
ing with the interactions between architecture and other
art forms — sculpture, painting, film, and music. An excel-
lent basis for such research could be found in frequent
and numerous architectural and urban design competi-
tions; as a result, almost all large housing developments
were realized upon the solutions generated and honed
in the competition process. It was not rare that the en-
deavors were too extensive to be undertaken indepen-
dently even by the largest construction companies so
that one solution would be elaborated and materialized
in a range of technologically different types. In the pro-
cess, the need was felt for the exchange of experienc-
es, giving rise to a number of publications in which all
aspects of housing design and construction were ana-
lyzed. Thus, it was desirable to investigate into possibili-
ties to form various apartment layouts within the prefab
construction systems most commonly used; to search for
new spatial qualities and flexible solutions that could be
adjusted to a variety of family situations; to study and de-
velop the form and visuality of precast facade elements.
In this respect, the 1970s were not just the continuation
of a positive trend but there were also significant quali-
tative and quantitative advances. The main characteristic
of the period relates to mass housing construction, new-
ly built housing estates and communities, as well as fre-
quent high-quality architectural solutions.

New Belgrade remained the greatest testing site for
such endeavors, with numerous new additions in the
suburbs not only in Belgrade but in other larger cities as
well. A slight departure from the strict urban design doc-
trine of the 1960s and a gradual shiftin the scale of the ar-
chitectural layout made it possible to try out the new de-
sign approaches in smaller urban environments as well.
Directed housing development undertaken by the state
and corporate stakeholders remained the dominant driv-
ing force in housing construction; however, there were
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NPOMMLLISbakba apXMTEKTOHCKOT CKona, oMoryhasajy fa
Ce HOBW MPOjeKTaHTCKM NOCTYMNLM MOTy MCnpobaBaTh 1
Y HeWTo MakWM ypbaHnM cpearHama. YcmepeHa cTabe-
Ha rpadrba, Ca APKaBHUM ¥ MPUBPEAHUM CYOjeKTMa, 1
[la/be je anconyTHO AOMMHAHTHYM 3amajall CTaHorpafrbe,
anwv, CNopaiuuHoO Ce rpafe 1 CTaHOBW HaMEeHEHU CNo-
60HOM TPXUWTY, Oyayhn fa cuctem "noaesbrBarba” CTa-
HOBa Nokasyje 6pojHe HefocTaTKe. Y TO BpeMe rpahesuH-
CKa npefy3ena pacTy v jadyajy TOAMKO Aa MOTY Aia MOYHY
Ca rpaAHOM CTaHOBa 3a "Heno3HaTor Kynua'

Kako ce TOKOM ceamaeceTux rpaanno yrnaBHoM Ha
HOBMM JOKalwWjama, mnoTesrma CNoboAHOr 3em/buMilTa
BaH TPaAVLIMOHANHUX MPaACKMX MaTpuua, y TMNONoLI-
KOj CTPYKTypW CTambeHwux 3rpafa npeosnahyjy cnoboa-
HocTojehur 0bjekTn (40%) 1 namene (39%), koju, 3ajeaHO
Ca ConnTepUMa, YrHe Yak 90% objekata narpaheHmx To-
KOM ceflamaecTuix (avjarpam 1).

[Oujarpam 1 - 3acTynsbeHocT TrnoBa Mehy objekTrma rpahe-
HVm y nepurogy 1971-1980.

1%
Conutep
High-rise

10%
Y Huzy
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39%
Namena
Lamela

sporadic instances of building for the free market as a
response to the failing system of allocation and distribu-
tion of residential units. By now the construction compa-
nies had already grown so strong that they could com-
mence property development aimed at the anonymous
buyer.

As the 1970s housing locations were mainly on new,
undeveloped land beyond the traditional urban matri-
ces, the prevailing house types among multifamily res-
idential buildings were the free-standing house (40%)
and the lamela (39%) which, together with the high-rise
tower, account for as many as 90% of the buildings con-
structed in the period. (Chart 1).

Chart 1 — Breakdown by 1971-1980 house types

40%
CnobopaHocTojehn
Free-standing



Byayhwv na je pey o nepuofy MHTEH3MBHE, MacOBHe,
T3B. "ycMepeHe” cTambeHe rpaarbe, npeosnahyjy objekTu
KOju Cy Y NOTMYHOCTW CTaMbeHu — Yak 77% (avjarpam 2).
Tpeba HanomMeHyT1 Aa je MHWLAJIHO OBaj NpoLeHaT brno
1 Behn, byayhi fa je BpeMeHoMm jefiaH 6poj 3ajeHNUKINX
M TeXHWYKMX NPOCTopa (NoHeKad 1 AenoBa nacaxa) y
npu3emsby MPOMeHNO HaMeHy 1 JOOKO KomepuujanHe 1
nocnosHe caapxaje. Moryhe je ycnoctautv 1 onpehe-
Hy Kopenauujy BennuvHe 1 ypbaHUcTuKe aMcnosuvumje
3rpage ca MPOLeHTOM HecTamMbeHmx AenaTHoCTH Yy Npu-
3emsby objekTa. Tako Kog cnoboaHocTojehux 3rpaga, Tek
12% 1Ma 1 Heke fipyre GyHKLWMje (aenatHocTy), Hajuelhe
Y BUAY MarbWx NIOKana y npusemsby. Taj npoueHaTt pac-
Te kof Behux 3rpafa - namena (24%) v conutepa (36%).Y
TOM CermeHTy nma Behnx objekata Koju Cy MHWLMjaNHO
MManv Heke KoMepuujaHe cagpaje y nprsemsby, of-
HOCHO Yuje Cy 3ajeH1YKe NPOCTOPHje BPDEMEHOM KOH-
BepTOBaHe y nokane. Koa 43% objekata y HU3Y, OCUM
CTambeHor, NMOCTOjW W HEKN APYT CafipKaj, LUTO je 1 fo-
rMuHo, byayhu fa ce pafgn o 3rpajama Koje cy y Tpaaw-
LUMOHaNHoj ypbaHoj mMaTpuLy, Hajuewhe y LUeHTPANHUM
rPaACKMM 30Hama.

[wjarpam 2 — 3acTyn/beHoCT objekata ca AenatHocTMa mMehy
CTambeHVM 3rpafiama rpaheHviv y nepriogy 1971-1980.
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E - nepunoa 1971 -1980. E - period 1971 - 1980

Due to the fact that this was a period of intensive
and massive, state-directed housing construction, most
buildings had an entirely residential function — as many
as 77% (Chart 2). It should be noted that originally the
percentage was even higher but in time a number of
common and utility rooms (sometimes even parts of the
hallway) have been converted so as to provide space for
business and commercial content. It is possible to estab-
lish a correlation between the size and urban disposition
of the building on the one hand, and the percentage of
non-residential content on the ground level on the oth-
er. Thus, in the free-standing type, only 12% of the build-
ings have other functions, usually in the form of smaller
commercial units on the ground floor. The percentage
grows with size: in the lamela it is 24% and in the high-
rise 36%, since these types include large structures in
which commercial content is accommodated in original-
ly dedicated premises on the ground floor or in subse-
quently converted common areas. As for the house in a
row, functions other than residential are present in 43%;
this is logical as such buildings are located in the tradi-
tional urban matrix, mainly in central city zones.

Chart 2 - The share of houses containing commercial premises
by 1971-1980 house type
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Ha gvjarpamy 3 MOXxeMo BUAET [a y CBUM TUMOBKMMa
objekaTa rpaheHnx y oBom neprogy npeosnahyjy 3rpa-
[e cpefilbe cnpatHocTh (6-7 eTaxa, Tj. [T4+5-T1+6), ocum
Kof cnobogHocTojehnx 3rpafa - KOA HMX je paBHOMPaB-
HO yuelwhe objekaTa ca Marbe o] 4 eTaxe. Y CBa TpW TUMa,
3HayajaH je 1 yaeo objekaTa Makbe CNPaTHOCTU: KOA Co-
6oaHocTojehnx objekaTta Yak 63% je cnpaTHOCTM 10 [1+4,
Kon objekaTa 'y HU3y To je 57%, 10K 45% namena npunaaa
0BOj rpynaumju (MpoceyHa BPefHOCT 3a Lieo neprog je
49%).

YKymnHa npoceyHa CnpaTHOCT 3a OBaj nepuof je 6,5 eTa-
a - BULLIE Hero y 6110 KoM ApyromM nepuogy WTo Takohe
roOBOPW O WHTEH3WTETY 1 KapakTepy rpagre. Hajmarba
CNpaTHOCT je y rpynaumjn cnoboaHocTojehnx objekata
— NpoceyHa BpeaHOCT je 4,9 eTaxka [IOK je Kof objekata y
HW3Y 5,7, KOA Namena 6,5 a Kof conutepa 13 eTaxa.

Oujarpam 3 — CnpaTHOCT objekata Mo TUMOBKMA 3a Nepuof
1971-1980. (6e3 conutepa)

30
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% cnoboaHoOCT. 0bjeKTH
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Bpoj cTaHoBa NpuKasaH y Tabenn 1 KopecnoHampa
ca cnpatHowhy objekata, a, MocMaTpaHo npema 6pojy
CTaHOBa Ha jeiHOj eTaxw, A0bVjajy ce BPeAHOCTY Off OKO
4 CTaHa Ha eTaxu. Kaga ce oBW nofaun carnefajy y KoH-
TEKCTY NOBPLUMHE 3rpafe y OCHOBM NPUKa3aHyM Ha Anja-
rpamy 4, jacHo je aa ce paav O MarbM CTambeHnm jean-
HULama of oko 50-60 m?.

In Chart 3, it is noticeable that the number of floors
in all house types built in this period is within mid-range
values (6-7 floors, GF+5-GF+6) except in the free-stand-
ing type, which has an equal share of buildings low-
er than 4 floors. All three types have a significant distri-
bution of low-rise structures: the floor scheme of up to
GF+4 is present in 63% of free-standing buildings, 57%
of buildings in a row, and 45% of lamelas; the average for
the entire period is 49%.

Overall average value for the number of floors for
the period is 6.5, which is higher than any other period
and gives evidence about the intensity and character
of building. The lowest value is found in the free-stand-
ing house with the average of 4.9 floors, followed by the
house in a row (5.7), the lamela (6.5), and the high-rise
tower (13).

Chart 3 - The number of floors by 1971-1980 house type
(high-rise excluded)
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The number of apartments (Table 1) corresponds to
the number of floors, yielding the value of approximately
4 units per floor when compared. Further comparison with
the ground plan (Chart 4) shows that the value for the unit
area was approximately within the range of 50-60 m?.



E - nepunopa 1971 -1980. E - period 1971 - 1980

Tabena 1 — bpoj cTaHoBa no Tvnosvma 3a neprog 1971-1980. Table 1 -The number of apartments by 1971-1980 house type
YKynHO Tun 3rpage House type
1971-1980.
Total
1971-1980
bpoj cTaHoBa - 5-10 cTaHoBa 24 37 16 26 -
3acTynsbeHocT [%] | 5-10 apartments
Number of 1120 cravosa | 22 23 2% 32 -
apartments [%] 11-20 apartments
21-30 ctaHoBa 23 22 30 22 2
21-30 apartments
31-40 cTaHOBa 12 12 14 12 13
31-40 apartments
41-50 cTaHoBa 6 6 6 5 13
41-50 apartments
51-60 cTaHoBa 5 1 5 - 23
51-60 apartments
61-70 cTaHOBa 3 - 2 - 18

61-70 apartments

>70 cTaHOBa 5 - 3 - 33
>70 apartments

[MpoceyaH 6poj cTaHOBa Ha ynasy 27.8 194 276 209 65.2
Average no. of apartments per entrance
lMpoceyaH 6poj eTaxa 6.5 49 6.5 5.7 13.0

Average no. of floors

lMpoceyaH 6poj CTaHOBa Ha eTaxK 43 4.0 4.2 3.7 50
Average no. of apartments per floor

[Lwjarpam 4 — MoepwuHa 3rpage y ocHosw (1 yna3) no tunosw-  Chart 4 — The ground floor area (1 entrance) by 1971-1980

over 300 sgm

Ma 3a nepunog 1971-1980. house type
e I @ | =
high-rise <150 m?

up to 150 sgm
cojerTn ey A N
i 150 m? = 300 m?
inarow

150 =300 sgm
namene
omela N R

cnobogHocTojehn objekTn
free-standing

0% 20% 40% 60% 80% 100%



ATnac BuwenopoanuHux 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

[ujarpam 5 nokasyje 3acTyn/beHOCT KOCUX / PaBHMUX
KpOBOBa, MMajyh y BUAY AaHallkbe CTarbe MOCMaTPaHMUX
3rpafa. Tokom nocnefirbe 2 felieHuje Benvkm 6poj oBrx
objekaTa je Hafo3WAaH, Tako fla pe3ynTaT UCMUTVBarba
MHOWKYje fa NpeoBnahyjy Kocw KposoBK (64% ynpoce-
yeHo 3a Leo nepwog 1971-1980), nako Cy TOKOM ceampe-
CeTUX PaBHK KPOBOBW BUAN YOOMUAJEHO aPXUTEKTOHCKO
pellerbe 3a BULENOPOANYHE CTambeHe 3rpafe. Kako ce
NPUINKOM Haforpafe AobujeHn MOTKPOBHM MPOCTOP
Hajuellhe KOPUCTK 3a CTaHOBarbe, injarpam 6 Momaxe aa
ce CcTekHe 6osba CMKa O 3rpajama M3 OBOr Mepuoaa —
OAHOC je 47:53, ynpoceyeHo 3a Lieo Nepuoa.

[vjarpam 5 — 3aCTyn/beHOCT KOCKX M PaBHWX KPOBOBA Ha
objekTma rpaheHrm y nepuoay 1971-1980.
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[Oujarpam 6 — Kopuwhere NoTKPOBHOI NPOCTOpa Mo TUMOBK-
Ma 3rpaga 3a nepuog 1971-1980.
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Chart 5 shows the distribution of pitched and flat
roofs with regard to the present condition of the ob-
served buildings. In the past 2 decades, a large num-
ber of buildings have been vertically extended so that
the survey results indicate the prevalence of the pitched
roof (64% averaged for the entire period 1971-1980) al-
though the roofs in multifamily residences built in the
1970s were mostly flat. Considering the fact that the loft
space provided by extension is usually used for living,
Chart 6 can help gain an appropriate insight into the pe-
riod buildings, with the averaged ratio of 47:53.

Chart 5 - The share of pitched and flat roofs
by 1971-1980 period

I W oo
o
b [

pitched roof

. paBaH KpoB
flat roof

80% 100%

Chart 6 — The use of the loft by 1971-1980 house type
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Mojaun o cTeneHy pasyheHocTn objekTa y OCHO-
BM (avjarpam 7), nposopuma (aujarpamn 8 u 9), n po-
MUHAHTHUM dacaaHum obnorama (aujarpam 10) noma-
XKy Aa ce carnefajy Heke off OCHOBHMX KapakTepucTuka
3rpaja HacTanux TOKOM ceflamaeceTux rogmnHa 20. Beka.
Tako, CymMpaHo 3a YnTaB Neprom, MOXeMO 3aKibyYnTh Aa
npeosnahyjy 0bjekTV koMnakTHe ocHoBe (64%), ca aoc-
Ta oTBopa (64% 30MpHO 3a NojeinHayHe OTBOPE W MPo-
30pcKe Tpake). lNpunrkom n3rpagre y ctaHose Cy, Mo
npaswiy, yrpahvBaHn ApBeHN MPO30PK, IOK je Ha NoKa-
NMMA ¥ 3ajefHVYKMM NpocTopujaMa Hajuelhe yrpahu-
BaHa T3B. "LpHa bpasapuja” Y nocnearse Bpeme CTaHapu
cBe vewhe 3amerbyjy ctapy ctonapujy lMBL npo3opw-
Ma, Ma UCMUTMBaHE aKTyeNHOr CTakba [aje 3a OBaj Nepu-
o cnenehy pacnogeny: ApserHn npo3opu 94%, MBL| 5%,
anymyHujym 1%. 3a nocmatparu nepunoa 1971-1980. Ka-
PaKTePUCTNYHA je MHAYCTPWjanM30BaHa rpaarba, ca npe-
babprkoBaHNM BETOHCKMM KOHCTPYKUWjama (CKeneTHe u
naHenHe), npedabpUKoBaHVM TaBaHMLIAMa M PA3IVYNTIM
obnnymMmMa, y NoTNyHOCTV MW AenuMmnyHo npedabpuko-
BaHMx dacagHvx naHena. Kaga je peu o dacagHmm obno-
rama, y Behux objekata Haj3acTyn/beHuju Cy 61nmn oneka
1 6eToH, a Yy Marblx Npeosnahyje mantep. M osaj nofa-
Tak 61 Tpebano NocMaTpaTh y KOHTEKCTY HaforpaheHmx
3rpafa, byayhu aa je yecTa onumja KOMMNeH3aumje CTaHa-
pVIMa 3a CarflacHOCT 3a Haaorpaay bvna n obHoBa daca-
e, a Tajia je rOTOBO YBeK ManTep 3aBpliHa obpasa.

[Lwnjarpam 7 — CreneH pa3yheHocTv objekTa no TMNoB1mMa
3a nepunop 1971-1980.
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The information on floor area complexity (Chart 7),
windows (Charts 8 and 9), and predominant facade clad-
ding (Chart 10) indicates some of the basic characteris-
tics of buildings built in the 1970s. In summary for the
entire period, there is prevalence of structures of com-
pact floor plan (64%), high window-to-wall ratio (64% of
single openings and window ribbons combined). As a
rule, apartments originally had wooden windows while
common rooms and commercial spaces had metalwork
frames. Recently, the old windows have been frequent-
ly replaced with PVC systems so that the present results
for the buildings of this period are as follows: windows
made of wood, PVC and aluminium account for 949, 5%
and 1%, respectively. Another characteristic of the period
1971-1980 is industrialized housing with prefabricated
concrete constructions (skeletal and panel), precast ceil-
ings and a variety of entirely or partially precast facade
panels. With respect to fagade cladding, most large hous-
es had brick and concrete finishes while smaller struc-
tures were rendered with plaster. These data should also
be considered in the context of vertical extensions since
a common option for compensating the residents for
their approval of the intervention has been the renova-
tion of the fagade, with plaster rendering as the most fre-
quent solution.

Chart 7-The characteristic floor plans by 1971-1980 house type
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[Iujarpam 8 — bpoj 1 reomeTpuja NPo30pckKx otBopa No Tvno-  Chart 8 — The number and geometry of window openings
BMMa 3a nepwog 1971-1980. by 1971-1980 house type
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[Oujarpam 9 — Matepwjan Nnpo3opckmnx okempa no Tmnosuma 3a  Chart 9 — Window materials by 1971-1980 house type
nepwviog 1971-1980.
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Oujarpam 10 — QacagHa obnora — matepujanu no Tmnosmma 3a  Chart 10 — Facade rendering and cladding — materials by 1971-
nepwvog 1971-1980. (MpoueHTyanHa 3acTynsbeHocT Beha of 100% 1980 house type (percentage higher than 100% illustrates us-
npeacTaBba NPUMEHY BULLE PA3NNUUTIX MaTepujana Ha Gacaam) age of more than one facade material)
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TunnuHe Kyhe N HbNXOBE KapaKTepuctnke

3a cepampaeceTe rofMHe ABafjeceTor Beka buna je Ka-
PaKTEPUCTUYHA TPafHba Yy CKIOMY OTBOPEHOT rpaackor
6r10Ka, WTO Ce BWAM U U3 CTPYKTYpe Npu1KasaHe Ha avja-
rpamy 1 — Tek CBaka AeceTa 3rpaja je rpaheHa y ckno-
My TPaaMLUMOHaANHOr (3aTBOPeHOr) rpafackor 6noka, rae
00jeKT GOPMUPAjy KOHTUHYaNHK yAnuHM GpoHT. MNoceb-
HO Ce KapaKTepUCTUYHMM 3a OBaj Neprof MOTy CMaTpaTK
Behe dopme — BuLLECTpaTHe, Pa3BUjeHe namene v Conu-
Tepu. Conntepu Cy y OBOM NEPUOAY 3aCTyMN/beHN Ca OKO
11%, anwv Taj 6poj, 3aNpaBo, YMHW BUWeE o 63% of yKyn-
HOT 6poja OBaKBUMX CTambeHux 3rpaaa y Cpouju.

Tabena 2 npuKasyje OCHOBHe 0COOMHE apXUTEKTOH-
CKOTI CKfIoMa W maTepujanvsaumje TMNMYHIX 3rpada 3a
nepuof 1971-1980. koje Cy pe3ynTaHTa CTaTUCTUYKKX
aHanM3a NoCMaTPaHOr y30pKa. TUNOBK Cy UNYyCTPOBaHN
oarosapajyhum nojasH1MmM 06AKLMMA, NPW Yemy Cy CBeC-
HO M30erHyTe Hajno3HaTWje 1 HajekCnpecuBHuMje 3rpafe
1 Hacesba OBOT Nepuopa (y Hamepu Aa ce npoHahy "mo-
nencku’ objekTu).

YnopeaHUMm nocMaTtparbem KapakTepuCTUUHMUX OCO-
61Ha npviKasaHWM Ha Tabenun 2, yoyasamo Aa Cy TWmo-
BM m3gMdepeHUMpaHy NPBEHCTBEHO MpPema BENUMHY
(cnpaTHocT, noBplwWHa, 6poj cTaHoBa). Maru cnobog-
HocTojehr O6jeKkTV MMajy Hajsulle enemeHaTa Kapak-
TEPUCTUYHUX 3a TPaAWLVIOHANHY rpaaky; OBJINKYje WX
Matba CMPaTHOCT, jeJHOCTaBHa TEXHOJMOLWKa peLlerba,
nojefnHayHM OTBOPU Ha dacafm CTaHAapPAM30BaHNX AW-
MeH3Wja, yecTa ynotpeba mManTepa Kao 3aspluHe dacagHe
obnore 1 cn. Y Behux objekaTa, apXMTEKTOHCKM 13pa3 je
MOLEPHWM}V, C BENMKIM OTBOPMMA MW MPO30PCKMM Tpa-
Kama, HeLTo pasBujeHnjum popmama, 6ETOHOM, oneKom
1 pasnnMuUTM HOBUM dacagHMm oborama, Kao LWTo cy
"kynunje”, Mo3ank nnouue 1 .

Y rpynaumju cnobopgHocTojehux objekata knactep
aHanv3a je nokasana fjBa JOMUHaHTHa nogTuna. Npsu, 3a
HWjaHCy 6POjHMjI, MOATUM YMHE Makbe 3rpafle, jeAHOCTaB-
Huje dopme 1 MaTepwjanmnsaLvje, HacTane eBoNyTBHVIM
Pa3BOjeM TexHVKe rpagrbe nocaepTaHor neproga. Kako
Ce TakBM 00jeKTU Mory Hahm 1y BeNKM 1y MarbKm mMec-
TVIMa, CaMOCTasHO VAN Y OKBMPY CTaMOeHWX Hacesba, 3a
penpe3eHTaTVBHW ObjeKkaT 13abpaH je npuMep ynpaso

E - nepunoa 1971 -1980. E - period 1971 - 1980

The house types and their characteristics

Characteristically, housing construction in the 1970s oc-
curred in the open city block, as can be seen from the break-
down by type shown in Chart 1: only one out of ten build-
ings was erected within the traditional (closed) city block in
which houses formed a continuous street front. The large,
high-rise forms are another distinguishing feature of the pe-
riod — either the extending high-rise lamela or the tower.
The distribution of the residential tower for the given period
is approximately 11%; however, this is more than 63% of the
total number of such buildings in Serbia.

Table 2 shows the basic characteristics of the archi-
tectural layout and materials typical of the buildings of
the period 1971-1980, obtained as the result of statisti-
cal analyses of the given sample. The types are illustrated
with corresponding samples, chosen with the deliber-
ate effort to avoid the most expressive buildings or ur-
ban communities of the period in order to determine the
model structures.

A comparative review of the characteristics given in
Table 2 reveals that the distinguishing feature is primar-
ily the size of the building (the area, the number of floors
and apartments). Smaller free-standing structures con-
tain most elements typical of traditional construction:
they are lower, the technology used was simple, there
are single facade openings of standard dimensions, fa-
cade rendering with plaster is common, etc. In larger
structures, the architectural expression is more modern,
with large openings or window ribbons, slightly more
developed forms, and facade cladding with concrete,
brick, or various new materials such as pebble dash or
mosaic tiles.

Cluster analysis pointed to two dominant subtypes
in the free-standing house type. Slightly more numer-
ous, the first subtype comprises smaller buildings of sim-
pler form and materialization, evolving from the technol-
ogy of the post-war period. The representative sample
was chosen from this cluster due to the fact that such
buildings can be found both in small and large urban ar-
eas, within or without housing estates. Also statistically
significant, the second subtype comprises larger struc-
tures with number of floors between GF+4 and GF+6;
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M3 Tor Knactepa. [lpyry, CTaTUCTMUKM Takohe 3HauajHy
rpynauujy, unHe sehn objekTw, 3rpage cnpatHocTy MN+4
no [+6, MofepHwWjer apxXMTeKTOHCKOT 13pasa, rpahexn
NPETEXHO WMHOYCTPUjANN30BaHNM TeXHMKaMa rpagrbe.
Kako nocToju aHanoruvja u3mehy vabpaHor penpeseH-
Ta 3a cTambeHe namene u OBakBWX crnobofgHocTojehnx
3rpaja, KopvicHe nHdopmaumje 3a aaTi NOATMN Mory ce
AOBUTY NocMmaTpakem KapakTepucTnKa penpeseHTaTi-
BHOr 0objekTa TMna E5.

Tabena 2 — OCHOBHe KapaKTepUCTIKe TUMMYHIX 3rpajaa 3a

their architectural expression is more modern and they
were built using mainly industrialized construction tech-
nology. As there is analogy between such free-standing
buildings and the sample chosen for the lamela type,
useful information on this subtype can be found in the
description of the characteristics of sample building E5.

Table 2 - Basic characteristics of 1971-1980 house types

nepuog 1971-1980.

Tun 3rpage House type

CnpatHocT
Number of floors

[1+2- M43 wn M+4- N+6
GF+2-GF+30rGF+4-GF+6

[+5-T+7
GF+5-GF+7

M+4-P+6
GF+4-GF+6

M+13
GF+13

HauunH kopriwherba Nprsemsba CTaHOBatbe Hajuewhe cTaHOBarbe Hajuelwhe cTaHOBarbe Hajuelw e cTaHoBarbe
Ground floor use residential mainly residential mainly residential mainly residential
YkynaH 6poj cTaHOBa y 06jeKTy 9 nnm 25-30% 18 nnn 30-40 17 vinn 27 OKO 75

Total no. of apts. per house 9 or 25-30% 18 or 30-40 17 or 27 approx. 75

Bpoj ctaHoBa no etaxw 2-3 nnn 4-5% 3-4 nnn 4-6 3 5-6

No. of apts. per floor 2-3 or 4-5% 3-40r4-6

PasyheHocT ocHoBe
Complexity of floor plan

Komn. nnu pasyheHa*
compact or complex*

Komn. nnu pasyheHa
compact or complex

Komn. unm pasyheHa
compact or complex

Komn. v pasyheHa
compact or complex

BpcTa kpoBa
Roof type

KoC
pitched

pasaH 1nv Hagorpahex
(ko)
flat or extended (pitched)

paBaH 1 Koc
(paBHOMPaBHO)
flat or pitched (equal)

paBaH
flat

po3opckn oTBOPK
Window openings

nojeanHayH1, Manux
nnm sehunx* fumeHsvja
single, low or high*
window-to-wall ratio

00jekTn ca jocTa
oTBOpa

high window-to-wall
ratio

0bjeKTy ca jocTa
oTBOpa

high window-to-wall
ratio

o0jeKTu ca gocTa
oTBOpa

high window-to-wall
ratio

MaTepwjan1saumja npo3s. oksmpa
Window materials

Apso
wood

Apso
wood

ApBo
wood

Apeo
wood

3aBpluHa obpaaa dacage
Facade rendering

ManTep um onexa*
plaster or brick*

oneka, 6eToH, ManTep
brick, concrete, plaster

ManTep, oneka, 6eToH
plaster, brick, concrete

6eToH, oneka, pehe mantep
concr, brick, seldom plaster

13abpaHu npumepn
Samples

OcTany KapakTepuCTUIHM
nojaBHK 06AMLM
Other characteristic examples

* Baxu camo 3a objekTe Behux aumensuja * applies to large buildings only




3a penpe3eHTa cTambeHVx namena 13abpaHa je 3rpa-
[la HelTO eKCnpecrBHMjer apXUTeKTOHCKOr 13pasa. Ha-
nMe, Hajgehu fieo objekaTa OBOT TUMa paheH je Ha OCHO-
BY pe3y/TaTa apXmMTEKTOHCKO-YPOaHNCTUYKMX KOHKYPCa,
1 KapakTepuy ce TeHAEHUMjOM MHOBMparba NPOCTOp-
HOPHMX, KOHCTPYKTUBHUX 1 OOAIMKOBHYX pelleHa CTam-
6eHe m3rpagrse. Ocm GopmManHmx ocobmnHa Koje ofro-
Bapajy pesyntaTMma Knactep aHanmse, Ha 13abpaHom
00jeKkTy youasajy ce M enemeHTV TUMUYHM 33 apXu-
TEKTOHCKA MUCTpaxMBatkba OBOM MEpPUOAa, a Koju yKasyjy
Ha cneumduyHe Npobneme Koju ce MOory jaBUTW NpUn-
KOM eHepreTckmx yHanpehera.

lpahetbe y TPaaMLUMOHANHOM rpafckom GNoKy 3axTe-
Ba npunarohasarbe YCIoBYIMa NTOKaLWje, XOPU30HTaNHO)j U
BEpTMKaNHOj perynaumjy. 3aTo je 3a penpeseHTa oBOr TvMa
13abpaH objeKaT apXWUTEKTOHCKOT CKoMa 1 Matepwjani-
3aumje TUMWMYHYIX 3a ceflampaeceTe roanHe 20. Beka (Mpema
pe3ynTaTviMa Knactep aHanmse), Haue yCnewHo UHTerpu-
caH y noctojehe, rycto nsrpaheHo, rpagcko TKMBO.

Kao wwro je Beh nomeHyTo, TOKOM cefjlamieceTx ro-
AnHa msrpaheH je Hajgehun feo cTambeHnx conutepa y
Cpbujv 1 Ta popma CTaHOBak:a je MHTEH3VBHO UCTPaXM-
BaHa TOKOM OBOT Mepuroga. Pe3ynTar je pasHOBPCHOCT ap-
XUTEKTOHCKIX peLlierba, MPUMeHa PasnnuuTix Matepuja-
na ¥ TEXHUUKMX peLlera. 3a penpeseHTa je 1 13abpaH
objekar ca TUnMYHUM 0CobVHama Npema KnacTep aHanw-
31, OJHOCHO 3rpafa Koja ce Moxe Hahu Takopehu y 6rno
Kojem rpagy, 1 He Mopa Hy»Ho b1Tu Aeo Behrx noTesa u
NOTMYHO HOBMX Hacerba. CTambeHun conutep Koju je npw-
KasaH y KaTeropwju "ocTanu KapakTepUCTUYHM NojaBHM
006nMLW" NpefcTaBba MpUMep HeLTo pasBujeHujer ob-
NKa OCHOBHOT TMMa W MOHOBSbEH je Ha cefampaeceTak
FOTOBO MAEHTUUHKX ObjeKaTa y KojumMa »u1BK oko 12000
TbyAM, Na Ce 3aTO MOXe CMaTPaTV CTaTUCTUYKM peneBaHT-
HWM 3a OBY KaTeropujy.

E - nepunopa 1971 -1980. E - period 1971 - 1980

To an extent, the chosen representative of the lame-
la type is more architecturally expressive. As a matter of
fact, most buildings of this type were built upon the re-
sults of architectural and urban design competitions,
which aimed at innovations of the solutions in layout,
construction and form relevant to housing construc-
tion. Besides the formal characteristics that correspond
to cluster analysis results, the chosen sample also offers
insight into elements typical of architectural research of
the time indicating specific challenges to be met in en-
ergy enhancement interventions.

Building in a row of a traditional city block requires
adjustments to the location and its horizontal and verti-
cal lining; therefore, the sample for this house type has
the architectural expression and materialization typical
of the 1970s as obtained by cluster analysis but at the
same time, it is successfully integrated into the existing
dense urban tissue.

As mentioned above, it was during the 1970s that
most residential high-rise towers in Serbia were built; it
was also the time of intensive research into the form, re-
sulting in a variety of design solutions, applied materi-
als and technologies. The chosen sample has the typical
characteristics obtained by cluster analysis and it is a ubig-
uitous house type, not exclusive to large layouts or newly
built communities. The residential tower in the catego-
ry of “other characteristic features”is a slightly advanced
form of the basic type reiterated in seventy almost iden-
tical structures housing approximately 12,000 residents,
which makes it statistically relevant for this category.
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CrambeHa cnobogHocTtojeha 3rpaga

AL
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<50%

Free-standing residential building

CnpatHocT Mo+Mp+3 Number of floors B+GF+3

bpoj ctambeHux jeanHita 12 Number of apartments 12

MNoBplUMHa TMNCKe eTaxe  bpyTo 244m? Floor area Gross 244m?
Heto 209m? Net 209m?

[oBpLVHe CTaHOBA

C1=85m? C2=38m?

Apartment areas C1=85m?% C2=38m?

C3=69m? C4=81m?;

C3=69m?, C4=81m?

C5=47m?; C6=82m?*

C5=47m? C6=82m’

CnpaTHa BMCK1Ha

HeTo (CeeTna) 260cm

Floor height Net 260cm

Bpyto (CnpatHa) 286cm

Gross 286cm




BuwenopoamnyHa ctambeHa 3rpafa cnpatHocTn M+3
KapaKTepucTnyaH je npeacTaBuUK eKOHOMUYHE rpaghbe,
NoCcebHO 3aCTYM/bEH Y MatbM MECTUMA Y YHY TPALLIFOCTH,
rae, 36or mMarber 6poja CTambeHux 3rpaaa, UHAyCTpuja-
N30BaHa rpadrba Hrje una ncnnatmea. O6jekTr nonyT
OBOr YeCTo Ce jaBrbajy Y CKOMy MakbMx CTaMOeHVX Ha-
cerba, 06MYHO Be3aHVX y3 Gpabpuke v apyre npvispes-
He cybjeKTe Koju Cy 3anolbaBanu Behu 6poj pagHuMka.
Mako je objekaT rpaheH Ha N1Uy MecTa, Ha Hemy youa-
BaMO nojeauHe enemeHTe nomyT OETOHCKMX OKBMPa OKO
6OUHMX Npo30pa MW TPeTMaHa orpaje noha kojuma ce
CTPEMY HeLWTO CaBPeMEHW]EM apXUTEKTOHCKOM 13pasy.

3rpaga je MCK/byuMBO CTaMOeHOr KapakTepa, 6e3
TepumjanHmMx 4enaTtHOCTA LWTO je U KapakTepUCTUYHO 3a
0Baj TUM.

E - nepunoa 1971 -1980. E - period 1971 - 1980

The multifamily residence with the GF+3 floor
scheme is a typical representative of economical con-
struction particularly common to small towns in the in-
terior, where industrial construction was not feasible
due to a small number of residential buildings. Buildings
such as this one are frequently parts of mid-sized hous-
ing estates, often connected to factories or other corpo-
rate entities that employed a large number of workers.
Although it was built in situ, there are elements aiming
at somewhat more contemporary architectural expres-
sion, such as the concrete frames at lateral windows or
the balcony parapet system.

The building has an exclusively residential function
with no commercial content, which is characteristic of
this house type.

[}
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OcHoBa npvizemsba
Groundfloor Plan

OcHoBa TuncKe eTaxe
Typical Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

3rpaja vma nompym, npusemsbe v 3 cnpata, ca
MAUTKUM KOCMM KPOBOM. Y MoApyMy Ce Hafase ocTaBe
M TEXHWUKe NPOCTOpWje, AOK Ce Ha CBUM CTaMOeHVM
eTakama (yK/bydyjyhm 1 npusemsbe) Hamasnm no Tpwu
CTaHa: Marb, JeAHOCTPAHO OPWMJEHTNCAH Y CPEeANLLHEM
neny, v ABa Beha, ABOCTpaHe opwjeHTaumje Ha 60YHM
CTpaHama. CTpyKTypa CTaHOBa [OHekne Bapupa Mo
eTakama, Hyaehu Behw 6poj CTaHOBa  Pa3NUUUTLX
CK/I0MOBa ¥ MOBPLWMHA.

Ko BeNunx cTaHOBa KyXWHCKM 1 CaHMPATHWM 610K Mo-
CTaB/beHW Cy Y3 6oYHY hacagy, Ymme je omoryheHo npw-
POLHO NMpOBeTpaBae 1 OBMX MPOCTOPY]a.

KomnneTHo peluerse NPOM3BOA je cucTeMaTcke pa-
LmoHanm3aumje, 6e3 MKankeor "packnara” - 6Uno aa je
pey 0 NPOCTOPY WK Matepujany.

E - nepunoa 1971 -1980. E - period 1971 - 1980

lMpecek
Section

The building has a basement, ground floor, and 3
floors under a low-pitched roof. The basement holds
utilities and storage units; each floor (the ground level
included) has three apartments: a smaller unit is in the
center and has one-sided orientation while the two larg-
er apartments are laterally located and are two-sided.
Structurally, the units slightly differ in layouts and areas.

In larger units, the kitchen and sanitary facilities are
located along the lateral facade, which ensured natural
airing and lighting to these rooms.

The entire design is the product of systematic ratio-
nalization without extravagance in space or material.
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u ENNIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
= 1,68 CNOSbAWMK 3K (SZ1) EXTERNAL WALL (SZ1)
] 314 Of oneke 25 cm, ManTepUCaH ca yHyTpallbe brick wall 25cm, plastered with lime-cement plaster
=] CTPpaHe NPOAYXHUM ManTepoMm, CNosba TepaHoBOM  on inside, decorative plaster terranova
on the outside
= 1,46 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT1)
= 3K of oneke 25 cm, 060CTpaHoO ManTepucaH brick wall 25cm, plastered both sides with
[ NPOAYKHUM ManTepom lime-cement plaster
1,73 MERYCIMPATHA KOHCTPYKLIWIA NCMNO[ FLOOR CONSTRUCTION
HETPEJAHOI MTPOCTOPA (MT1) UNDER AN UNHEATED AREA (MTT1)
necak 3cm, 6nato ¢ nnesom 5cm, TM3 20cm, sand 3cm, rammed earth with chaff 5cm, TM3 slab
NPOAYXHW ManTep 2cm with hollow clay block 20cm plaster ed with
lime-cement plaster 2cm
1,16 MERYCIMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA (MNT) ABOVE UNHEATED AREA (MNT1)
MapKeT Ha achanTy 3cm, Nosora o APBO- parquet on asfalt 3cm, wood fiber board base 3cm,
BIakHacTvx noya 3cm, TM3 20cm, npoaykHu TM3 slab with hollow clay block 20cm,
ManTep 2cm lime-cement plaster 2cm
I_‘J 33 MPO30P WINDOW
[PBEHN, ABOCTPYKM Ca CMOjEHNM KpUIVIMa Wooden, single frame, connected double sash with
single glazing
—

CUCTEM TPEJAHA
Na/bUHCKO rpejatbe / TONMoBOA

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOIMJE BOJE
enexkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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Objekar je MacMBHOr CKNoMa, ca Hocehrm 31Ma0BMMA
nebrbuHe 25cm, TaBaHULOM Tuna TM3 1 apmupaHobe-
TOHCKMM CTeNeHNLITEM Y CpeaniibeM pacTepy. GacaaHu
31A0BK Cy Oe3 1Kakee TepMomr3sonauuje, ca "TepaHoBom”
1 BeWTaYKMM KaMEHOM Kao 3aBpLUHOM 06pafom. Kpos je
KOC, Ca pOroBM1ma npeko nyHe Ab nnouve, AOK je TaBaHN-
La npema nocnefroj etaxun TM3 (TaBaHCKM npocTop ce
He KopucTu). EHepreTcke nepdopmaHce oBakaux 3rpaaa
Cy BeomMa nolle, byayhv fa HX jelaH enemeHT TepMuy-
KOr OMOTaya Huje 130M10BaH, a 3MAO0BY U TaBaHMLE MMajy
Makby TEPMUUKY MacCy Off CTapujVX 3UAaHNX 3rpaja Macu-
BHOI crcTema.

APXUTEKTOHCKM CKNOM MOMyT OBOr npyxa moryh-
HOCTW 3a pasnuuMTe BWAOBE eHepreTcke CcaHauuje.
HajjenHocTaBHMje Mepe nofpa3ymeBase by NOCTaB/barbe
Tepmou3onaumje 1 Hoee GacaaHe obnore ca cnosballirbe
CTpaHe, y3 3aMeHy dacafiHe ctonapuje. Kako ce paam o
00jeKTMa Mane CNPaTHOCTU U jeAHOCTaBHe reoMeTpuje,
OBe MHTepBeHLMje He NPefCTaB/bajy TEXHUUKK Npobnem
1 Morne 61 ce MCMNATUTM Y BEOMa KPATKOM POKy. V30-
NOBatbeM TaBaHVLie MpeMa NoApYyMy M MpemMa TaBaHy, na
yak 1 31A0Ba NPemMa CTeNEeHMLLIHOM NPOCTOPY, KOMMe-
TaH TePMMYKK OMOTay 61 MOrao Aia ce CaHvpa y3 pena-
TVBHO Mana ynarawa. JeHoCTaBHa reomeTpuja objeKkTa
omoryhaBa 1 KpeaTuBHWj apXUTEKTOHCKL NPUCTYN, pe-
MofenoBarbe 00jeKTa, eKCTeH3Wje Y XOPU3OHTANIHOM Wt
BepTMKANHOM MmnaHy 1 cn. [logaTHW TeXHWYKK CUCTeMN
MOrM 61 ce cmewWwTaTV y nomohHe nofapymcke npoc-
Topuje, Kao 1y cnobofaH TaBaHCKM NMPOCTOP, Tako Aa
NOCTOje MOBOJbHM YCNOBM 3a pa3maTparbe Hajluvper
AMjanasoHa mepa 3a yHanpeherbe eHepreTckmx nepdop-
MaHcu objeKTa.

E - nepunoa 1971 -1980. E - period 1971 - 1980

The house is massive, with 25 cm structural walls, a
TM3 type ceiling and a reinforced concrete stairwell in
the central bay. The facade walls are without insulation
and have Terranova and decorative plaster as final clad-
ding. The pitched roof rafters rest on a concrete slab
while the ceiling to the top floor is a TM3 type (the loft
is unoccupied). Energy performance of such buildings is
rather poor as no elements of the envelope are thermal-
ly insulated; in addition, the walls and floor constructions
have a lower thermal mass than the older types of the
massive construction system.

Such architectural forms offer various possibilities
for energy rehabilitation. The least demanding measures
would include installing external thermal insulation and
fagade re-cladding, as well as replacing windows. Since
such buildings are low-rise and geometrically plain, the
interventions do not pose technical problems and could
become cost-effective without much delay. By insulat-
ing the floor construction to the basement and the loft
and possibly the stairwell walls, the entire thermal enve-
lope could be improved without excessive investment.
Geometric simplicity of the building also allows a more
Creative architectural approach such as remodeling the
structure, horizontal and vertical extensions, etc. The ad-
ditional technical systems could be housed in the base-
ment utility rooms and in the loft; in conclusion, there are
favorable conditions for considering a full scope of mea-
sures for energy performance enhancement.
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CrambeHa 3rpaga TMna namena

8
2
A
L

Residential bulding — lamela

CnpatHocT Mo+Mp+6(7) Number of floors B+GF+6(7)
bpoj ctambeHunx jeanHnta 26 Number of apartments 26
MoBplWVHa TUNCKe eTaxe  bpyTo 261m? Floor area Gross 261Tm?
HeTo 223m? Net 223m?
[oBpLVHe CTaHOBA C1=63m?% C2=62m?; Apartment areas C1=63m?% C2=62m?;

C3=78m?% C4=74m?;

C3=78m? C4=74m?;

C5=50m? C6=83m?

C5=50m? C6=83m*

CnpaTHa BMCK1Ha Heto (CseTna) 248cm

Floor height Net 248cm

BpyTo (CnpatHa) 283cm

Gross 283cm




HerpejaHo
unheated area

rpejaHo
heated area

CrambeHa namena npescTasrba jeflaH O Haj3acTyrnsbe-
HWjWX MOjaBHYX 0BNMKa apXMTEKTYPE BULLEMOPOAVUHOT
CTaHOBarka ceflamaeceTnx rogmnHa 20. Beka. lNprkasaHn
objeKkaT ¥Ma jacHO M3paXkeHe CBe TUMOSOLIKe 0CobuHe
KapaKTepucTuyHe 3a CBOj Nepvio - namene dopmmpajy
KPYMHY apXUTEKTOHCKY Gopmy, Mace ce pa3rpahyjy npa-
Tehu norvky GyHKUMOHANHOT CKoMa - CTambeHor ABOT-
paKTa; 6ETOH Vi OMekKa, MPO30PCKe 1 NapaneTHe Tpake fe-
GUHMWY NMKOBHOCT 1 MNacTuKy dacagHor nnaTtHa.

ObjekaT 1MMa 6 TUMCKMX CTaMBEHNX eTaxa, NpU3emsbe
W 7. Cnpat Cy noByYeHu, a y Gopmu 1 matepujany au-
depeHumMpaHn y OfHOCY Ha OCHOBHYW Kopryc. Y npw-
3emsby cy omoryheHn npofopu npema yHyTpallkim
JBOPULITUMA.

E - nepunoa 1971 -1980. E - period 1971 - 1980

The lamela residential building is one of the most
common types of multifamily housing architecture of
the 1970s. The sample building clearly shows all the typi-
cal characteristics of the period: the lamela constitutes a
larger architectural form; the volumes are separated fol-
lowing the logic of a functional architectural layout with
two parallel residential wings; concrete and brick, along
with window and parapet ribbons define the visual ex-
pression and the plasterwork of the facade plane.

There are 6 standard, functionally residential floors;
the ground level and the 7th floor are recessed and dis-
tinguished in material and form from the main volume of
the building. On the ground level, there is open pedes-
trian access through the building as a connection to the
interior yards.
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OcHoBa npusemsba OcHoBa TUMCKe eTaxe
Groundfloor Plan Typical Floor Plan



E - nepunopa 1971 -1980. E - period 1971 - 1980
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HerpejaHo
unheated area

rpejaHo
heated area

ObjekaT je npojekToBaH y GOpPMM ABOTPAKTa, Ca Mo
4 CTaHa no cTeneHnwHOM uYBopuLTy. CTaHOBM Pa3HO-
BPCHUX CTPYKTYpa (0f jeiHOCOBHOr 10 YeTBOPOCOBHON)
dopmrpajy ce No MAEHTUYHOM MPUHLMMY - OKO TUMCKOT
peliera 6110Ka Koju umHe npeacobibe, 0beoBakbe, Ky-
XVHba W KyMNaTuno Ha 3aje4HMYKOj MHCTanaumoHoj Bep-
TUKanW, HXKy ce cobe npunaroheHe TpaxeHoj CTPYKTY-
pW CTaHa. Y CBMM CTaHOBMMa OCTBapeHa je (MUHVMYM)
[IBOCTPaHa opunjeHTaumja, a npema CTeneHnWwHOM npoc-
Topy NpeasvheH je T3B. "MUPHW NPeanpocTop” Koju Ciy-
I UCTOBPEMEHO Kao 3By4YHa bapujepa 1 ocTaBa 3a Ou-
LMKme 1 KOAKLa 3a No [iBa CTaHa.

Mpur3emrba Cy NPETeXKHO CTambeHa, ca npeasuhHeHVM
3ajeJHUYKMM NPOCTOpWjama y3 OCTBapeHy MPOXOAHOCT
npema CBUM YHyTpallH UM BOPULLTMMA.

Mpecek
Section

The building features a two-wing layout, with 4 apart-
ments per stairway hub. The apartments are of varied
structure (ranging from one- to four-room units) and are
formed according to an identical solution for the block,
comprising a hallway, the dining area, the kitchen and
the bathroom along the common vertical plumbing line,
to which rooms are added depending on the required
unit structure. All apartments are at least two-sided; each
two units are accessed through a quiet patio serving as
both a sound barrier towards the stairway zone and stor-
age for bicycles and baby carriages.

Generally, the ground levels have a residential pur-
pose; there are also common rooms and communication
openings to all interior yards.
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OpurnHante u ENNEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
KOHCTpyKLMje W/m?K
0,77 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL (SZ1)
6eTOHCKM NaHen 7cm 0bNoXeH Ca yHyTpallbe reinforced concrete panel 7cm with 10cm thermal
CTpaHe TepmMou3zonaumjom 10cm 1 oManTepmcaH insulation on the inside, plastered with
NPOAYKHUM ManTepom lime-cement plaster
0,77 CMNOJbALWIMK 310 2 (SZ2) EXTERNAL WALL (S72)

TPOCNOjHM NaHen: 6eToH 5cm, TepMou3zonaumja
10cm, 6eToH 7cm

triple-layered panel: concrete 5cm, thermal insula-
tion 10cm, concrete 7cm

0,67 CMNOJbAWMK 311 3 (SZ3) EXTERNAL WALL (SZ3)
6eTOHCKM NaHen 5cm, Tepmowzonauuja 10cm, concrete panel 5cm, thermal insulation 10cm, fac-
' bacapHa oneka 12cm ing brick 12cm
0,40 CMNOJbALWMK 310 4 (SZ4) EXTERNAL WALL (SZ4)
nsepuua 16 mm, an donuja, rpeamue 5/10 Ha 60 particle board 16mm, aluminium foil, batten 5/10 at
CM Ca UCMYHOM Oy MUHepasiHe ByHe, BasioBuTe 60cm distance, mineral wool infill, corrugated fiber
CanoHWUT nnoye cement sheating
3,09 310 KA HEFPEJAHOM MPOCTOPY 1 (ZN1) WALL TO UNHETATED AREA (ZN1)
ab 3mp 15cm reinforced concrete wall 15cm
1,18 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) WALL TO UNHETATED AREA (ZN2)
GETOHCKM NaHen 7Cm ObNOXEH Ca YHyTpallHe concrete panel 7cm with 5¢cm thermal insulation on
CTpaHe TepMom3onaLmjom 5cm 1 omantepucaH the inside, plastered with lime-cement plaster
NPOAYKHUM ManTepOM
1,13 MERYCIMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA 1 (MNT1) ABOVE UNHEATED AREA (MNT1)
napkeT 1,2cm, NoAnora oa APBHO BNAKHACTUX parquet 1.2cm, wood fiber board base 3cm, natron
nnova 3cm, Hampow nanup, MMC TaBaHuua 22cm paper, IMS prefabricated concrete slab 22cm
1,49 MERYCMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA 2 (MN2) ABOVE UNHEATED AREA (MN2)
Tepauo 2 cm, uemeHTHa Kowysbuua 3cm, MMC terrazzo 2cm, cement screed 3cm,
TaBaHMUa 22cm IMS prefabricated concrete slab 22cm
1,33 MERYCIMPATHA KOHCTPYKLIIJA FLOOR CONSTRUCTION ABOVE BAY (MET)
N3HA EPKEPA (MET) parquet 1.2cm, wood fiber board base 3cm, natron
napkeT 1,2cm, NOANOra 0f APBHO BNaKHACTUX paper, IMS prefabricated concrete slab22cm
nnoua 3cm, Hampor nanunp, IMC TaBanuua 22cm
1,96 MERYCIMPATHA KOHCTPYKUWIA NCMNO[ FLOOR CONSTRUCTION TO UNHEATED AREA (MTT1)

HEMPEJAHOI MPOCTOPA (MTT1)
LemeHTHa Kowwysbuua 3cm, MMC TaBaHnua 22cm

cement screed 3cm, IMS prefabricated concrete
slab 22cm
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JPBEHW, ABOCTPYKM Ca Y3aHOM KyTUJOM U eClIMHrep
[IPBEHOM PONETHOM

= — 0,86 PABAH KPOB 1 (RK1) FLAT ROOF (RKT1)

ﬂ WrbyHaK 5cm, xuapomrsonaunja 1cm, 6eToH 3a nag  gravel 5¢m, hydroinsulating layer 1cm, concrete
MWH. 5¢m, Tep nanvp, cTponop 2,5cm, spyhn laid to fall 5cm min., roofing paper, Styrofoam
npemas butymera 0,5cm, MMC TaBaHmMUa 22cm 2.5cm, bitumenuos layer 0.5cm, IMS prefabricated

concrete slab 22cm
0,86 PABAH KPOB 2 (RK2) FLAT ROOF (RK2)
Tepalo 5cm, xuapomnsonaumja 1cm, 6eToH 3a nag  terrazzo 5¢m, hydroinsulating layer Tcm, con-
MWH. 5cm, Tep nanvp, cCTponop 2,5cm, spyhn crete laid to fall 5cm min., roofing paper, Styrofoam
npemas butymera 0,5cm, MMC TaBaHmMua 25cm 2.5cm, bitumenuos layer 0.5cm, IMS prefabricated
concrete slab 22cm
35 MPO30P WINDOW

wooden, double frame, narrow box, double sash
with single glazing, external wooden roler

CACTEM TPEJAHBA
JarbVHCKO rpejarbe / Tonnosos

HEATING SYSTEM
district heating system — hot water

MPUNPEMA TOMJIE BOAE
eneKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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3rpapa je rpaheHa y "MIMC" cuctemy MOHTaXKHe CKe-
NeTHe KOHCTPyKUMje, yecTo KopuwheHoM Yy cTambeHoj
rpagrby TOKOM CeflaMaeceTnx rognHa. TaBaHule cy ap-
MUpaHOBEeTOHCKe Mmnouve, a dacaHu 3UA0BK Cy Pa3nu-
YUTKX CKAIOMOBA - Ha "KankaHuma" cy To npedabrkoBaHm
6ETOHCKM NaHenu ca oxbebsbeHM HaTyp 6ETOHOM Kao
3aBpLIHOM 00pafioM, MPO30PCKe, OAHOCHO MapaneTHe
Tpake obnoxeHe Cy MO3aviK MnouvLiama, a nojefnHu cer-
MeHTV Gacaje v13BefeHu cy y dyrosaHoj oneyu. Ha roto-
BO CBWM enemMeHT1Ma TePMUYKOr OMoTada npefsrheHa
je oapeheHa TonNoTHa 3alUTUTa, anu, ca CTaHOBMLLTA aK-
TyenHvx Nponuca 1 CTaHgapaa, oHa je Heoarosapajyha.
3HauajaH yaeo y TOmIOTHUM rybuuymnma nmajy v daca-
HW OTBOPW - MPO30PCKe Tpake Ha CTaMbeHMM eTaxkama Y
[OTPajanoj CToNapumjy, Kao 1 BeMKe CTak/eHe NoBpLLIn-
He Ha 3ajefHWYKMM NpocTopKjama y Npodunmnma of T3B.
"UpHe bpaBapuje”.

EnepreTcka caHaumja ctambeHyx 3rpafa nomyT oBe,
HEe MOXe Ce Pa3MaTPaTh Kao MyKO TEXHWUYKO NUTarbe; MO-
pajy ce carnefat CBU eNemMeHT! apXUTEKTOHCKOT 13pa-
33, KOMMO3KMLMOHa Norvka BonymeTpuje 1 dpacagHnx Ma-
Tepujana. HajedeKTHuja MHTEPBEHLM]a - 3aMeHa dacanHe
cTonapwje - yjeaHo je 1 HajjeaHOCTaBHMja 3a pennsaunjy,
6ynyhn fa ce Moxe peann3oBaTi U MHAMBMAYaNHO, Mo
CTaMbeHUM jeAnHMLaMa, @ KyMynaTiBHY edeKTn Ha Hu-
BOY LEMMHe Cy 3HauajHu 300r BenMKOr yaena TomnoT-
HUX rybvTaka Ha dacajHVM OTBOPUMA Y YKYMHOM eHep-
reTckom OunaHcy 3rpage. C Apyre cTpaHe, nuTakbe
yHanpeherba NyHWX GacagHvx enemeHaTta npefacTaBba
nocebaH 113a30B, ako Ce MMajy Y BUAY HWXOBa KOMMIEKC-
HOCT 1 Pa3HOBPCHOCT.

The house was built as the IMS prefabricated skel-
eton construction which was often used in the 1970s
housing. The ceilings are reinforced concrete slabs and
the facade wall constructions differ: gable walls are pre-
fabricated concrete panels with grooved natural con-
crete finishing, the window and parapet ribbons have
mosaic tile cladding, and particular facade segments are
clad in brick. Some thermal protection was installed on
almost all elements of the thermal envelope; however, it
is inappropriate in view of present codes and standards.
Great heat losses occur at fagade openings due to the
poor condition of window ribbons and the large glazed
areas in metalwork, belonging to the common rooms.

Energy rehabilitation of such buildings cannot be
considered as a merely technical issue; instead, all ele-
ments of the architectural expression, compositional
logic of the volumes and fagade materials must be taken
into account. The most effective intervention — window
replacement — is also the easiest to realize as it can be
done individually, unit by unit, with significant cumula-
tive effects as the share of heat losses at facade open-
ings in the overall energy balance is considerable. On the
other hand, the complexity and versatility of facade ele-
ments pose a special challenge to a comprehensive so-
lution to energy enhancement.
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CrambeHa 3rpaga

Residential building in a row
y OKBUpPY rpafckor 6noka

Number of floors B+GF+4+L

Number of apartments 16

Floor area Gross 207m?
Net 176m?

CnpatHocT Mo+Mp+4+lc

Bpoj cTambeHnx jeanHnua 16

NoBpLnHa TMNCKe eTaxke  bpyTo 207m?
Heto 176m?

HOBpLLII/IHG CTaHOBa

C1=36m? C2=40m?;

Apartment floor areas

C1=36m?% C2=40m?;

C3=65m? C4=66m?;

C3=65m?% C4=66m?;

C5=42m?; C6=47m’

C5=42m? C6=47m?

CnpaTtHa B1CKHa Heto (Ceetna) 255cm

Floor height

Net 255cm

BpyTo (CnpatHa) 280cm

Gross 280cm




Tokom 1970-1x rogvHa rpafa y TPaauLMOHAHOM,
rycTo m3rpaheHoM rpafickom TK1By Guna je cnopaau-
Ha, anu 0bjeKT1 MoMyT OBOr MOKa3syjy CBe OCHOBHe Tu-
NONOLLKe KapakTepuCcTMKe CBOr nepuoga. PaBHonpasaH
TpeTMaH CBUX eTaka, BeNMKX GacaiHv OTBOPH, BEPTUKA-
ne ca nohama, orneka 1 HaTyp 6eToH Ha dacagHoOM nnaT-
HY YKa3yjy f1a e v KOf T3B. "Tpafckmx naomou” Tparano 3a
HELUTO CaBPEMHW]VIM apXUTEKTOHCKOM M3Pa30M.

Y XOPW30HTaNHOM ¥ BEPTHKANHOM MiaHy objekaTt npa-
TV perynauujy rpagckor 6noka. Ca ynumyHe cTpaHe 3rpasa
MMa Npu3emsbe, 4 cnpata v NOByYeHy eTaxy Ca KPOBHOM
TepacoMm Koja NpaTu KOTY BeHLa CycefiHOr 06jeKTa, 10K, Ca
[BOPULLHE CTpaHe, NOCeAHa eTaxa MMa NyHy BUCUHY U
rabapuT UAEHTMYAH CNPaTOBMMA UCTIOZ He.

E - nepunopa 1971 -1980. E - period 1971 - 1980

During the 1970s, building in the traditional, densely
populated urban tissue was sporadic; nevertheless, struc-
tures such as this one display all basic characteristics of
their type in the given time period. The uniform treatment
of all floors, high window-to-wall ratio, verticality empha-
sized by loggias, and brick and raw concrete on the facade
all point to the fact that urban infill design also attempted
at a more contemporary architectural expression.

The building follows the city block lines in both its
horizontal and vertical planes. On the street front side,
there are the ground floor, 4 floors, and a recessed top
floor with a roof terrace which corresponds to the height
of the cornice on the adjacent building; on the yard side,
the top floor has full height and its dimensions are iden-
tical to the floors below.
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OcHoBa npu3emba
Groundfloor Plan

OcHoBa Tvncke eTaxe

Typical Floor Plan
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ObjekaT je y MOTNYHOCTW HamMerbeH CTaHOBakbY,
anu cy, BpeMeHOM, CTaHOBM Y MpU3eMiby noyenu da ce
KOpMCTe Kao NocnoBHW NpocTop. OCHOBa je KOMMaKTHa,
HeWTO CyKeHa Yy [ABOpPULIWHOM feny, dopmmpajyhu
CBeTNapHMKe Kojma je omoryheH npupoaHn OCBET/ba)
M MpOBETPaBatbe CBMX CTaMOEHMX MPOCTOpWja, Kao W
CTENeHNULWHOTr NpocTopa.

Ha cBakoj eTaku (0Crm NoByyeHOr cnparta) Mmva o 3 CTa-
Ha pasnuunTe CTPYKTYPE, j[eJHOCTaBHOr CKIOMa, Ca MPOCTO-
pujama CKPOMHMX AnMeHsuja. [Npr3embe je MPOXOAHO 1
omoryhaBa AVPeKTHy Be3y Ca yHyTPalUHVM ABOPULLTEM, Y
NOAPYMY Ce Hanase CKIIOHULLTE, 3ajefHNuKe NpocTopuje 1
CTaHapCKe OCTaBe, a 10 MOByYeHe eTaxe Ca KPOBHOM Tepa-
com B1o je NpearheH 3a NEPUOHMLE 1 CYLLIMOHMLIE.

E - nepunoa 1971 -1980. E - period 1971 - 1980

[Npecek
Section

Although the house had been designed as entire-
ly residential, in time the ground floor apartments have
been converted to business premises. The floor plan is
compact, somewhat narrower in the segment to the
yard, forming the light wells to allow natural lighting and
airing to all residential units and the stairway zone.

On each floor (except the recessed top) there are 3
apartments of varied structure; their layout is simple and
rooms are modest in size. The ground floor can be used
as direct communication to the inner yard; the basement
accommodates an air-raid shelter, common rooms and
tenants’storage sections; and, a part of the top floor with
the roof terrace had the function of the laundry facility.
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U ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

1,12 CMOJbALWMW 3O 1 (SZ1)
31} O apMMPAHOT 6eToHa 25Cm oboXkeH
Ca YHyTpalltbe CTPaHe TapoanToM 3 cm 1
omarnTepucaH NPOAy»KHUM ManTepoM

EXTERNAL WALL (SZ71)

reinforced concrete wall 25cm, with 3cm woodce-
ment on the inside, plastered with

lime-cement plaster

1,75 CMOJbALLRW 310 2 (SZ2)
31[ O NyHe oneke 25cm manTepucaH ca
YHYTPalWHbe CTPaHe NPOoay»KHVIM ManTepom

EXTERNAL WALL (572)
full brick wall 25cm, plastered on the inside with
lime-cement plaster

1,54 CMNOJbAWBK 311 3 (SZ3)
31f] Of} TUTEP OMneKe 25cm ManTepucaH ca
YHyTpaLtbe CTpaHe NPOAYKHUM ManTepom

EXTERNAL WALL (5Z3)
brick wall 25cm, plastered on the inside with
lime-cement plaster

1,46 3 KA HETPEJAHOM MPOCTOPY 1 (ZN1)
31} o1 oreke 25cm 060CTPaHO ManTeprcaH
NPOAYKHUM ManTEPOM

PARTITION WALL TO UNHEATED AREA (ZNT1)
brick wall 25cm, plastered on both sides with
lime-cement plaster

2,33 311 KA HETPEJAHOM MPOCTOPY 2 (ZN2)
3vA oA HabujeHor 6eToHa 20cm 06oCTpaHo
ManTeprcaH NPOLYyXHUM ManTepom

PARTITION WALL TO UNHEATED AREA (ZN2)
rammed concrete wall 20cm, plastered both sides
with lime-cement plaster

1,09 3V KA CYCELY / ANNATALIMIA (DZ1)
31 oA HabujeHor 6eToHa 20cm 0bnoxeH
Ca yHyTpalltbe CTpaHe TaposMToM 3 cm r
OManTePUCaH MNPOMYKHVM ManTepom

WALL TO NEIGHBOUR / DILATATION (DZ1)
rammed concrete wall 20cm, with 3cm woodce-
ment on the inside, plastered with

lime-cement plaster

0,53 MEBYCIPATHA TABAHNLA M3HAL HEFPEJAHOT
MPOCTOPA 1 (MNT)
napkeT 2cm, noasnora of 6avHAMTa 3cm, NepanT
6eToH 15 c¢cm, ab nnoya 20 cm

FLOOR CONSTRUCTION

ABOVE UNHEATED AREA (MN1)

parquet 2cm, woodcement screed 3cm, lightweight
perlite concrete 15cm, reinforced concrete slab 20cm

1,09 MEBYCTMPATHA TABAHWLA M3HAL HETPEJAHOI
MPOCTOPA 2 (MN2)
napkeT 2cm, nognora of 6nuHawTa 3cm, ab nnoya
20 cm, netee 5/8 cm Ha 50 cm /Ba3ayx 5 cm,
namnepuja 1 cm

FLOOR CONSTRUCTION

ABOVE UNHEATED AREA (MN1)

parquet 2cm, woodcement screed base 3cm, rein-
forced concrete slab 20cm, batten 5/8 at 50cm dis-
tance, air gap 5cm, wooden panneling 1cm

1,49 MEBYCIPATHA TABAHMUA MCNOA HETPEJAHOT
MPOCTOPA 1 (MT1)
nepnuT mantep 5 cm, ab nnoda 20 cm

FLOOR CONSTRUCTION TO UNHEATED AREA (MT1)
lightweight perlite concrete 5cm, reinforced
concrete slab 20cm




E - nepunoa 1971 -1980. E - period 1971 - 1980

[pBeHW, ABOCTPYKM Ca CMOjeHUM Kpuamma ca

wooden, single frame, connected double sash with

1,38 PABAH KPOB 1 (RK1) FLAT ROOF (RKT1)
6eToHCKe nnove 4cm 'y Cojy necka 3cm, concrete tiles 4cm, laid in 3cm sand bedding, hy-
xuapounsonaunja 1cm, nepnut mantep 5 cm, ab droinsulating layer 1cm, lightweight perlite concrete
nno4a 22cm 5cm, reinforced concrete slab 22cm
I 33 MPO30P WINDOW

[IPBEHOM E€C/IMHIep PONETHOM

single glazing, outer wooden roller blind

CUCTEM TPEJAHA
[larbUHCKO rpejatbe / TOMIoBOA

HEATING SYSTEM
district heating system — hot water

MPUMPEMA TOMNJIE BOAE
enekTpUYHM 60jnep

HOT WATER SYSTEM
electric boiler
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KOHCTPYKTUBHM CUCTEM 3rpajie je KoMOuHalmja cke-
neTa 1 NyHUx Hocehwx 31MAoBa (CTEMEHULIHM U KanKaH-
CKM 310BW), LUTO je Buno yoburuajeHo peluerbe KOA y3u-
JaHwx cTambeHnx objekaTa y oBoM nepuogy. beToHcke cy
v TaBaHuLe, CTeneHuwTe, NMATOBCKA OKHA 1 MOAPYMCKM
31aoBK. NapaneTHe xopu3oHTane cy of yrosaHe rutep
oneke, 6e3 1Kakee JoAaTHE TepPMUUKe 3allTuTe, AOK CY
n3mehy OpBeHMX Mpo3opa GeTOHCKa MnaTHa ca MUHW-
MasHOM TEPMOWM301aLMjOM Ca YHYTPallbe CTPaHe.

Koa objekata y cknony TpaguuMOHanHor rpaa-
CKor 6710Ka, NMocTaBbatbe JofaTHe Tepmowsonalvje ca
cnosballkbe CTpaHe Hajuyewhe Huje MPUXBAT/BUBO, jep
6u ce TvmMe Hapylwuna perynauuja yanyHor GpoHTa. Ap-
XUTEKTOHCKM 13Pa3 KojUM JOMUHMPajy OMneKa u Hatyp
6eToH, Takohe je roToBO Hemoryhe cauysaTu ako bu ce
objekaT 0bNOXMO Ca Crnosballke cTpaHe. PenaTnBHO
mane avmeH3vje coba y ctaHoBKMa, Takohe He omoryha-
Bajy mocTaBsbarbe febrber cnoja TepmMonsonaumje Hu ca
YHYTPaltbe CTPpaHe, Te ce y OBaKBMX objekaTta, yKonu-
KO Ce »enun Kopak fasbe of 3aMeHe dacafjHe ctonapuje,
Mopa pa3marpatv wnu TemerbHa npomeHa dacagHor
OMOTaua, Unw, Nak, NPUMeHa HanpegHWjUX mMatepujana 1
TEXHONOrWja, NOMYT BaKYMCKMX M30M1aLMOHNX NaHena
cn. OBakBe VHTepBeHUMje 3axTeBajy Beha ynararba v Mo-
rna 61 MMaT eKOHOMCKO OMpaBAarbe jeANHO Ha TPAHKMLL-
HO HajaTPaKTUBHM]UM NOKaLMjama.

The building was built as a combination of a skeletal
construction and full structural walls (stairwell and gable
walls), which was the usual solution in infill houses of the
period. Concrete was used in the ceilings, the stairway,
the elevator shaft and the basement walls. The parapet
ribbons of pointed brick have no additional thermal pro-
tection while the concrete panels between wooden win-
dows have minimal insulation on the inside.

In houses which form a row in a traditional city block,
adding external thermal insulation is usually not a viable
option as this would disrupt the street front line. Besides,
it would be almost impossible to retain the architectural
expression dominated by brick and beton brut with such
an intervention. In addition, relatively small rooms in the
apartments do not allow a thick insulation layer to be in-
stalled from the inside. Therefore, the solutions for such
buildings that would go a step further from the replace-
ment of windows should consider either a substantial
modification of the facade cladding or an application of
more advanced materials and technologies such as vac-
uum insulation panels. However, interventions of this
scope require serious investments and could be feasible
exclusively on the locations most attractive to the real es-
tate market.
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CrambeHa 3rpaga

BenKe CnpaTtHOCTU - CONTNTEP

High-rise residential building

CnpatHocT Mp+14+T1c Number of floors GF+14+L

bpoj ctambeHux jeanHnta 91 Number of apartments 91

oBpLMHa TUNCKe eTaxke  bpyTo 464m? Floor area Gross 464m?
Heto 408m? Net 408m?

[oBpLVHe CTaHOBA

C1=60m?% C2=61m?;

Apartment floor areas

C1=60m? C2=61m?;

C3=42m? C4=80m?;

C3=42m? C4=80m?;

C5=61.5m?

C5=61.5m’

CnpaTHa BMCK1Ha

HeTto (Ceetna) 254cm

Floor height

Net 254cm

BpyTo (CnpatHa) 280cm

Gross 280cm




Hajsehw 6poj ctambeHwx Kyna narpaheH je ynpaso To-
KoM 1970-1X, MaxoM Y pasfnumTimM obnmUMMa 6eTOHCKe
npedabpuikaLyje. MNpurkasaHn objekaT NpeacTasba Hajjes-
HOCTaBHMjM OOMVK CTamMbeHOr conmTepa CBOr Mepuoaa
- jeaHOCTaBHa, KOMNaKTHa GopMa, ANPEKTaH je pe3ynTaTt
noTryHe pauvoHanm3aumje npoueca CraHorpagmbe, jen-
HaKO Kao WTO je 1 6eToHCKa dacafa nocneanLa Tpakehba
HajeKOHOMMNYHWM]Eer peLlerba Y AaToj CUTyaumju.

Mpu3embe 1 14 cnpatoBa objekTa Cy Yy NOTNYHOCTH
HamerbeHW CTaHOBakby, AOK Cy Ha MOBYYEHO] eTaxu
CMellTeHa 2 Marba CTaHa 1 3ajeiH1YKe nMpocTopuje.

E - nepunoa 1971 -1980. E - period 1971 - 1980

It was during the 1970s that most high-rise buildings
were built, mainly using variations of concrete prefabri-
cation. The sample represents the simplest form of the
residential tower of the period: with its plain and com-
pact form, itis the direct outcome of full rationalization in
the housing process, just as its concrete facade was the
most economical solution in the given circumstances.

The ground level and the 14 floors have an entirely
residential function while the recessed floor contains 2
smaller apartments and common rooms.

Ne}
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OcHosa TVNCke eTaxe
Typical Floor Plan

HerpejaHo
unheated area

rpejaHo
heated area

TUNCKO pellierse eTaxHOr CKIoMa ca 6 CTaHOBa, CTPYK-
Type 0f jeiHOCOBHOT 10 TPOCOBHOT, NOHaBba ce 6e3 Mo-
avidrKaLmja Ha cBMx 14 CNpaToBa, 0K Ce NPU3embe U No-
ByUeHa eTaxa pasnvikyjy 300r HEOMXOAHUX 3ajeHNUKIMX
npocTopa (ynas, cywmoHuue 1 cn.). CraHoBu Cy rpynimca-
HI OKO CPEANLUHbEr je3rpa y KOM Cy CMELLTEHV NM(TOBM 1
cTeneHuiiTe. Tako je LEHTPaNHO KOMYHMKALMJCKO je3rpo
6e3 AMPeKTHOr KOHTaKTa ca Gpacafiom, anu je CBUM CTaHO-
BMMa (OCKM 2 HajMakba) oMoryheHa ABOCTpaHa opujeHTa-
LiMja, Mako ce paan O PenaTMBHO Manim CTaMOeHVM jean-
HMLIaMa CKPOMHYIX MPOCTOPHYIX KBannTeTa.

E - nepunopa 1971 -1980. E - period 1971 - 1980

OcHoBa NOTKPOB/ba
Attic Plan

A standard solution for the floor layout with 6 apart-
ments ranging in structure between one- and three-
room units is reiterated without modification on all 14
floors; the ground and the recessed levels are different
due to the necessary common zones (the entrance, laun-
dry facilities etc.). The apartments are grouped around
the central core with the elevators and the stairwell. Al-
though this left the central communication core without
direct contact with the facade, all the units (except the 2
smallest ones) have two-sided orientation despite their
relatively poor spatial quality.
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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,81 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL (SZ71)
TPOC/OjHY NaHen: 6eToH 16cm, cTmponop 4 cm, triple-layered panel: concrete 16cm, Styrofoam 4cm,
6eToH 6 cm concrete 6cm

0,84 CNOJbAWMW 3K 2 (SZ72) EXTERNAL WALL (572)
TPOCNOjHM NaHen: 6eToH 7,5cm, ctrponop 4 cm, triple-layered panel: concrete 7.5cm,
06eToH 3,5 cm Styrofoam 4cm, concrete 3.5cm

0,40 CNOJbAWMW 3WA 3 (SZ3) EXTERNAL WALL (5Z3)
nsepuua 16 mm, an donuja, rpeame 5/10 Ha 60 particle board 16mm, aluminium foil,batten 5/10 at
CM Ca MCNYHOM Off MUHepasHe ByHe, CanoHUT 60cm distance with mineral wool infill, corrugated
nnoye 8mm fiber cement sheating 8mm

2,73 3K KA HETPEJAHOM MPOCTOPY (ZN1) WALL TO UNHETATED AREA (ZN1)
ab 3mp 25 cm reinforced concrete wall 25cm

1,31 MEBYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT TMPOCTOPA (MNT) ABOVE UNHEATED AREA (MN1)
napkeT 2,2 cm, noanora of ¢nopbuta 3cm, parquet 2.2cm, woodcement base 3cm, prefabri-
MOHTa*kHa 6eToHCKa TaBaHuMLa 18 cm cated concrete slab 18cm

141 PABAH KPOB 1 (RK1) FLAT ROOF (RK1)
WbyHaKk 4 cm, xnapowrsonaymja 1cm, LeMeHTHa gravel 4cm, hydroinsulating layer 1cm, cement
KOLysbyLa 2cm, Tep nanup, Tepmonsonauuja 5 screed 2cm min,, roofing paper, thermal insulation
cm, CN10j 3@ Nafl MMH 5 cM, MOHTa)KHa b6eTOHCKa 5cm, concrete laid to fall min. 5cm, prefabricated
TaBaHuUa 18 cm concrete floor slab 18cm

141 PABAH KPOB 2 (RK2) FLAT ROOF (RK2)
6eToHCKe Nnove 3cm y CNojy necka 2 cm, concrete tiles 3cm, laid in 2cm sand bedding, hydro-
xuapomnsonaumja 1cm, LemeHTHa Kowysbra 2cm, — insulating layer Tcm, cement screed 2cm min., roof-
Tep nanup, , TepMowronaumja 5 cm, cioj 3a naf ing paper, thermal insulation 5cm, concrete laid to
MWH 5 CM, MOHTa»kHa 6eTOHCKa TaBaHMLa 18 cm fall 5cm, prefabricated concrete floor slab 18cm

35 MPO30P WINDOW

[PBeHW , ABOCTPYKM Ca Pa3MaKkHYyTUM KPUIMMA,
yCKa KyTuja 1 MNaTHEHOM PONIETHOM

wooden, double frame, narrow box, double sash
with single glazing, internal textile roler blind

CACTEM TPEJAFBA
JarbVHCKO rpejarbe / TonnoBof

HEATING SYSTEM
district heating system — hot water

MPUNPEMA TOMJIE BOAE
eNeKTpUYUHY bojnep

HOT WATER SYSTEM
electric boiler




KoHCTpyKUMja 0bjeKTa je apMnpaHOBETOHCKM CKeneT,
WTO je Hajuewnn cnydaj kof oBakeuMx objekaTa. Mehycn-
paTHe KOHCTPyKUMje, cTeneHwuwwTe, dacagHn naHenu u
napaneTHe 1CnyHe Cy 6eTOHCKM NpedabprkoBaHu ene-
MEHTU penaTuBHO jeAHOCTaBHOr CKfoma. Y Ayxy pauu-
OHANMCTUYKOT MpUCTYNa, BeTOHCKa MmnaTHa - CMOSbHU
enemeHT GacaHux NaHena cy yjeaHo 1 "nuue” 3rpaae.
Y CBMM enemMeHT1Ma TEPMMUYKOT OMOTaya MocToju TEpPMO-
130M1aLMOHV CNOj, ann Yy febbUHM Koja HMKaKo He 61 Mo-
rna Aa 33[J0BOSbYM aKkTyenHe Tepmmnyke nponnce. Gacag-
Ha cTonapvja je ApBeHa, Ha HeKMM CTaHOBMMA 3ametbeHa
MBLl, a jenaH neo noha je 3acTak/beH 1 NpunojeH ctambe-
HOM NPOCTOPY.

O6jeKTi MonyT OBOT 1CKa3yjy NoLe TepMUUKe 0Coow-
He 1 TO y BULLIE acnekaTa: NpofyBaBake Ha CrojHMLama
npedabprkoBaHKx GacafHNx enemeHaTa, cnabe Tepmmy-
Ke KapaKTepuCTUKe MpriMerbeHnx BETOHCKMX CeHABMY-
naHena (Nperpesarbe y NeTHeM NepUoAy, BENVKM TONNOT-
HW ryOuLm 3vmK, foTpajana cTonapwja, NpoayBsasarbe no
obumy dacagHmx otBopa. CaHvpare OBMX HefoCTaTaka
neAcTaBrba NocebaH TeXHWYUKM ¥ apXUTEKTOHCKM 133308,
6yayhv fa ce pagm o BeAWKMM 3rpagama, ca OpojHUM CTa-
HapvMa Koje, mopep OCTaor, Huje mMoryhe ucenntu To-
KOM pafioBa Ha 0bjekTy. MapuwujanHum nHTepBeHUvjama
moryhe je camo nonpasuTK CTake Yy NojerHauYHNM CTam-
OeHVM jefnHMLaMa, anu je, 3a aekBaTHy apXUTEKTOHCKY
MHTepBeHUMjy, NOTpebHO carnefaBaarbe CBakor objexTa
noHaocob. Vimajyhu y Buay 1 HeaoCTaTke cammx CTambe-
HUX jednHUUa, Tpebano 6w pasmaTtpaty 1 MoryhHOCTM
yHanpehera NPOCTOPHOT CKNoMa, CTPYKTYpe 1 TepMmny-
KOr 30HMHra cTaHoBa noseharsem rabaputa, yBoherem
MacUBHUX 1 aKTUBHIWX COMAPHMX CUCTEMA U Ap.

E - nepunoa 1971 -1980. E - period 1971 - 1980

The construction is a reinforced concrete skeleton,
which is the most frequent solution for such buildings.
The floor constructions, the stairwell, the facade panels
and parapet infills are prefabricated concrete elements
of relatively simple structure. Along the lines of rational-
ization, the external elements of concrete facade panels
also serve as the "face” of the building. There is a layer of
thermal insulation in each element of the thermal enve-
lope but its thickness does not meet the present regula-
tions. The facade fenestration is wooden although it has
been replaced with PVC in some units; a certain number
of loggias have been vitrified and annexed to the interior
apartment zone.

Buildings similar to this one have poor thermal per-
formance in several aspects: there is draft at joints of pre-
fab facade elements; the concrete sandwich panels al-
low overheating in the summer and losing much heat
in the winter; the woodwork has deteriorated along with
the sealing causing draft at facade openings. The reme-
dy to such deficiencies is a particular technological and
architectural challenge considering the size of the build-
ing and the number of residents who are impossible to
evacuate for the duration of the intervention. Although
partial rehabilitation might improve the conditions in
individual units, an adequate architectural intervention
would require finding a separate solution for each build-
ing. With respect to the weaknesses of the units them-
selves, there should be considerations of potential im-
provements in the spatial layout, structure and thermal
zoning by increasing the dimensions of the units, intro-
ducing passive and active solar systems, and the like.
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1919. 1945.

® - neprog 1981 - 1990.

OcampeceTe roanHe [BafjeCceTor Beka NpeAcTasbajy
3aBPLIHM Nepuoa ycMepeHe MacoBHe CTaHorpadrbe Yy
3eMsbh. HakoH KynmurHaLmje rpaheBUHCKMX akTUBHOCTM
3abenexeHnx y NPeTxofHVX AeceT roAmHa, y OBOM mMe-
pvofy je m3rpaheHo 20.9% on ykynHor 6poja 3rpafa y
3em/bM, LWTO HaroBelTaBa CTarHauujy, a moTomM 1 Harau
nan u3rpafHe ctTambeHvx 3rpafia Kpajem oBOT nepropa.
Mopen BenviKor 6poja 3rpafja M3rpaheHrx Tokom nepu-
ofia, Tpeba HaNoOMeHYTV 1 Aia je 3HadajaH bpoj HUx pe-
anu30BaH Yy CKNOMy BENMKMUX Hacerba BAOKOBCKOr Tmna.
FbrxoBa M3rpaarba, 3anoyeta y NPETXOLHOM Mepuromy,
yKasyje Ha pa3mepe MHBeCTVLMja 1 onpefebersa y no-
ATV Tadalkbe CTaHorpadme. Kao 1y npeTxoaHOM
nepuvoay, HocnoLwm CTambeHe n3rpafre cy, y Hajsehem

1960.

1970.

1981 - 1990.

F — period 1981 — 1990

The 1980s ended the period of directive housing de-
velopment in the country. Following the peak in con-
struction industry of the previous decade, this period
accounted for 20.9% of the total building stock in the
country, portending a leveling trend and then a sharp
drop in residential construction towards its end. It should
be noted that out of the large number of buildings erect-
ed in the period, a significant percentage was realized as
parts of vast housing estates. Such developments, com-
menced in the previous decade, indicate the scale of in-
vestments and tendencies in the contemporary hous-
ing policies. Important corporate stakeholders remained
major developers in most projects, which paved the way
to the subsequent introduction of market orientation in

2012.



6pojy CnydajeBa, 3HauajHW NpuBPenHWU CybjekTn. Tak-
Ba Mpakca he OTBOPUTY BpaTa 3a yBoherbe KnacuuHux
TPKULWHMX MeXaHM3ama Yy CTaHOrpafrby MOYETKOM Crie-
neher nepwvoga. Vi3rpaara objekata TOKOM OBOT nepu-
Ofla Be3aHa je 1 [a/be 33 aKTVMBHOCTW BENWKYMX rpahe-
BMHCKMX Npefy3eha y 3emsbi Koja, Npema YCBOjeHVM
cucTemmma npedabprkaumje 1 TexHonornjama rpahetba,
peanu3yjy umtaBa Hacesba. HelTo cnabujum nHTeH3uTe-
TOM ¥ fafbe ce rpafe, BeNVKUM ypObaHUCTUUKMM noTe-
31Ma, HOBW BNOKOBM OTBOPEHe CTPYKType, Hajuellhe ¢
objeKTVIMa NaMenHor Tna v NPOCTOPHUM akLieHT1Ma Yy
BMAy cnobofHocTojehrx objekata nnn convtepa. 3rpage
ce peanusyjy y cknagy ca OCHOBHUM MPUHLMMIMMA MacOoB-
He CTaHorpafrbe ca MHAYCTPUjanm30BaHnM, MOy apHO-
KoopanHMCaHUM npedabprKkoBaHUM eneMeHTMa, anu
Cajia ca CBe jauvim IMYHMIM ayTOPCKMM M3Pa30oM, Kao no-
Kyllajem Haarpaghe OCHOBHUX QYHKLMOHANNCTUYKIX
npemnca npedabprkoBaHe rpagre. BapujaHTtHa npoc-
TOPHO-OYHKLMOHaNHa pelleHa OCHOBHOM ypbaHWUCTLY-
KOF CK/IOMa W apxXWUTEKTOHCKe MaTtpuue, y3 cnobopHy
MHTepnpeTaumnjy obnMKOBHE M NIMKOBHE Teme, [JOHOCe
CBEXMHY apXUTEKTOHCKOM M3pa3y ¥ HenpecTaHo nome-
pajy rpaHuLe fomahe rpagnTerbcke npakce.

Mopea VHAyCTpuWjanusoBaHux npedabprKoBaHyIX
3rpaja, Koje Cy CBakako obenexune He camo OBaj ne-
pvog, y Behem 6pojy ce MOHOBO jaBsbajy MojeanHauHm
00jeKTV Be3aHW 3a LeHTpe ypbaHux cpefuHa, rae ce, y
cknony nocTojeRux rpafckinx 610K0Ba, Ha NojegnHaYHMM
nokauwjama, rpane cnoboaHoctojehr 0bjekTn 1 0bjeKTu
y HU3y. Fb1xoBa 13rpaatba ce y NoTnyHOCTM pasnmKkoBana
Of} MaCOBHE M3rpajH-e HOBOT, OTBOPEHOT rpaAckor 61o-
Ka "MopepHe’, 6yayhu fa je, ycnen orpaHudeHor obrma
MHBECTULMja 1 CneyndrUUHOCTY NojenHaYHKX oKaLmja,
y MOTMYHOCTW 6una MCKbydeHa MOryRHOCT npumMeHe
NpUHUMNA MHAYCTpUjanmn3oBaHe wmarpagre. OfacycTso
TEXHWUYKO-TEXHOSMOLIKOr OKBMPa KfackuHe npedabdbpu-
Kalje, Kao v peanvaumja TPaAMUMOHANHUM TeXHMKa-
Ma "Ha nnLy MecTa” unv KOMOMHOBAHWUM CUCTEMOM, OMO-
ryRnnv cy cnobofjHy apxMTEKTOHCKY WHTeprnpeTaunjy
dopme 1 0bnMKoBatbe KapakTePUCTUYHKX AeTasba. OBa-
KaB MpUCTyn A0BeO je A0 NOTMNYHO creunduuHmx obnu-
KOBHWX 1 IMKOBHWX peLlierba OBOT TWNa 3rpaja.

® - nepuopg 1981 - 1990. F - period 1981 — 1990

construction industry. Large domestic construction com-
panies were still the major executors of development
projects characterized by the adopted prefabrication
systems and building technologies. Notwithstanding rel-
atively reduced intensity, large-scale urban development
of new housing estates with the open-block concept
was still actual, usually featuring the lamela type of struc-
tures and spatial accents in the form of the free-standing
building or the tower. Buildings were realized according
to the basic principles of mass housing construction, us-
ing industrialized, modularly coordinated prefabricated
elements; however, the author's expression had grown
stronger in an attempt to move further from the pre-
dominantly functional concepts of prefabrication. Vari-
ant solutions for the spatial and functional design of the
essential urban layout and architectural matrix, along
with free interpretation of form and visuality, refreshed
the architectural expression and extended the boundar-
ies of domestic building practice.

Although industrial prefabrication continued to be
a remarkable contribution to housing production, there
was a frequent reappearance of the individual structure
within the urban center, where buildings, free-standing
or in a row, were built on separate locations within the
existing city blocks. Such projects differed completely
from the mass construction of the Modern new open
city block as principles of industrialized construction
were inapplicable in the circumstances of constrained
investments or on specific locations. The absence of the
technical and technological framework for classic prefab-
rication prompted in-situ realizations using traditional or
combined systems, in turn contributing towards free ar-
chitectural interpretation of form and visuality that re-
sulted in specific design solutions for these house types.
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MocebHy KapaKTepUCTVIKY apXWTEKTOHCKEe MpaKce
npeacTaB/ba TPaH3MLMja aPXUTEKTOHCKOT CTUAMa, Koja Ce,
y HajBehoj Mepw, jaB/ba Kpajem Neprofa. HakoH BuLle of
ABajleceT roavHa peanvsaumje objekata “npouniheHor
APXUTEKTOHCKOT M3pa3a” Ha ocHoBama MopepHe, Aonasn
[0 33a0KpeTa y CMUCITY MCKOPaKa Ka NMOCTMOLAEPHW3MY U
peneduH1Carby NojaBHoOr 0bnm1Ka “TpaamnumoHanHe kyhe'
Y KOMMO3MUMj1 3rpaje MOHOBO OXWMB/baBa TeMa O BepTU-
KaJHOj nofdenv Ha LenvHe, Npu Yemy npaBy peHecaHcy
AOXKMB/baBajy aBHO 3a00paBbeHN KOCK KPOBOBY, UKja je
NOHOBHa NPUMeHa O3HauMa He CaMo NPOMEHY MOjaBHOT
obnwKa 3rpaja, Beh 1 C1CTEMCKY MPOMEHY Y HauWHY KO-
puLiherba cTabmeHvx npocTopa. OBNNKOBHU 1 IMKOBHMN
V3pa3 3rpaja je CnoboAHMIM U Pa3HOBPCHM]U, Ca YeCTVIM
yBODereM CTPYKTYPHVX OpHameHaTa W enemeHaTa ca-
BPEMEHO VHTepNpeTpaHe OpHameHTaHe nnactuke. Ha
objeKTMa ce MOHOBO NojaB/byje feTarb, KOju, Y KOMOUHa-
UMjK Ca M3PpaKajHUUM KONOPKUTOM, HOCK MOTMYHO HOBM
APXUTEKTOHCKM M3pa3. OBaj TpeHA 3axBaTuo je CBe Tu-
noBe 3rpaja, a HajuspaxkeHvje npomeHe ‘npetpnenn” cy
00jeKTV peann3oBaHy TpagnLUMOHANHIM UK KOMOUHO-
BaHVIM TexHVKama rpahetba, rae je, y OACYCTBY TeXHOMOLL-
KOT OKBVIpa NpedabpuiKkaLmje, 61no moryhe cnpoBoamnTm
HelwTo cnoboAHMje KOMNOHOBaKbE Maca, Kao M OBAMKO-
Barbe ¥ MaTepujanmsaumnjy nojeanHauHmx enemeHara.

Y TUNOMOLLKO] CTPYKTYPU AOMUHMPAjY 0bjeKTV Tvna
namena. 3ajenHo ca cnobogHocTojehrM objekTMa OHM
ymHe Buwe of 80% of yKynHor 6poja objekata y OBOM
nepwvoay, LWTO yKasyje Ha 1 Aarbe npeosnahyjynn HaunH
rpahetba objeKaTa y CKIOMy BEMKMX BIOKOBCKMX Lienn-
Ha, Ca OTBOPEHMUM NPUCTYNOM OPraHu3aLmjv N BeNMYMHM
3rpafa. C apyre cTpaHe, 06jeKTv rpafckor H13a unHe 15%
of1 YKymnHor 6poja, WTo NpeAcTaB/ba 3HayajaH nopacT y
OLHOCY Ha NPETXOAHW NeproS 1 yKasyje Ha M3MeHe y Ka-
paKTePy MHBECTMLM]a 1 TeHLeLWjy Npenacka Ha u3rpagrby
OBOr TMMa objekaTa y HapeaHoM nepurody. Hajsehwu naa
y cMucny 6poja objekaTa 3abenexeH je y nsrpagrbu conu-
Tepa, Koju, ca ceera 3% 3acTyr/beHOCTH, CamMO MTyCTPa-
TUBHO MpWKasyjy jejHO Of rMaBHUx obenexja T3B. “3naT-
Hor” oba ctaHorpaare y 3emmbi. (vjarpam 1.)

A distinct characteristic in architectural practice was
the transition in style, which was particularly obvious
towards the end of the period. After more than twenty
years of building houses with “purified architectural ex-
pression’, guided by the principles of the Modern move-
ment, there was a turn towards Postmodernism and re-
definition of the manifestation of the “traditional house"
Vertical division into wholes was revived as a theme in
the composition of the building and the long-forgot-
ten pitched roof returned, marking not only the trans-
formed manifestation of the structure but also a systemic
change in the utilization of residential space. The shape
and the visual impact gained in freedom and versatili-
ty: it became common to introduce structural ornamen-
tation and elements of reinterpreted plaster decoration.
The detail reappeared and, in combination with expres-
sive coloring, it introduced an entirely novel architectural
effect. Although the trend was present in all house types,
the most pronounced transformation occurred in build-
ings realized by traditional or combined building tech-
niques due to the fact that outside the prefabrication
framework, it was possible to bring more freedom not
only to volume composition, but to design and material-
ization of particular elements as well.

With respect to typological distribution, the lamela
type is predominant. This and the free-standing house
account for more than 80% of the total number of build-
ings of the period. In turn, this rate indicates the prevail-
ing building technology in large development projects
with an open approach to organization and size. On the
other hand, the house in a row accounts for 15%, which
was a significant rise compared to the previous period; it
also indicated the changes in the approach to the devel-
opment policy as well as the growing trend of building
this house type. The most remarkable drop was observed
in the high-rise type, whose share of only 3% was but a
trace of one of the major characteristics of the “Golden
Age”in domestic housing construction (Chart 1).



[Owjarpam 1 - 3acTyn/beHocT TMnosa Mehy objekTrma rpahe-
HUM y nepuogy 1981-1990.

3%

® - nepunog 1981 - 1990. F - period 1981 - 1990

Chart 1 - Breakdown by 1981-1990 house types

Conutep
High-rise
15%
Y Huzy
In a row
34%
CnobopHocTtojehn
Free-standing
48%
Jlamena
Lamela

Kao vy npeTxofHomM nepuogy, rpaheBuHCKUM GoH-
[OM AOMUHMPaJy 06jeKTU HamerbeHN NPBEHCTBEHO CTa-
HoBakby. [poLieHTyanHo Hajseha 3acTyn/beHOCT MOCNOB-
HWX CaapiKaja, KapakTepuCTMYHa je 3a objeKkTa rpafckor
HM3a, Ol KOjUX YaK 79% objekaTa MMa pa3BujeHe aenat-
HOCTW 1 MOCNIOBHE CafpXaje y NPpU3emsby, LITO Ce MOXe
NPUNMCaTV KapakTepuCTVkama ypbaHOoT rpafckor KOHTe-
KCTa y kome ce rpage. C apyre cTpaHe, cnobogHocTojehu
00jeKTy, namene 1 conuTepw, Koju Cy rpaheHn y ckno-
ny BeNnx ONOKOBCKMX LIeNVHA, MHULWJANHO HICY UManu
y TOIMKOj Mepu pa3BujeHe MOCIOBHE cafpxaje y npu-
3emsby, Te Ce BeSIMKM NPOoLeHaT LeNaTHOCTU Y OKBUPY
FBMX MOXKE TYMAUMTL Kao NOjaBa YeCTVX HakHaLHWX afan-
Taluja 1 npeTBaparba 3ajelHNYKMX NpocTopa 3rpagde vy
NOC/IOBHE MPOCTOPE HamerbeHe V3AaBarby.

[Aujarpam 2 — 3acTyrn/beHoCT objekaTa ca fenatHocTma Mehy
cTambeHnM 3rpafama rpaheHrM y nepurogy 1981-1990.
conutepm

high-rise

00jeKTH Yy HM3y
inarow

namene
lamela

cnobopgHocTtojehn objekTn
free-standing

0% 20% 40% 60%

Similarlty to the previous period, the building stock
is dominated by structures with mainly residential func-
tion. The highest percentage of buildings with some
commercial content can be found in the house in a row,
79% of which have business and commercial premises
on the ground floor. This can be attributed to the charac-
teristics of the urban context in which they were built. On
the other hand, the free-standing, lamela, and high-rise
buildings, built as parts of large housing estates, initially
did not contain commercial premises on the ground lev-
el; the present high percentage of such content can be
explained by frequent subsequent adaptations and con-
versions of the common rooms into commercial units in
order to be leased.

Chart 2 — The share of houses containing commercial premises
by 1981-1990 house type

I W e ofjekar

Residential

. CrambeHo-NocnoBHM objekat
Residential/commercial

80% 100%
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ObjekTe KapaKkTepulle ymepeHa MpoceyHa cnpat-
HOCT, Ca YeTupKn [0 Cefjlam eTaxa, He padyHajyhu Buco-
Ke objeKTe-conuTepe yumja NpoceyHa CNpaTHOCT U3HOCK
12.6 eTaxa. Y cnydajy cnobopgHocTojehinx objexkata npu-
METHa je Pa3HOBPCHOCT Mo 6pojy CMpaToBa, Ma Cy, roTo-
BO paBHOMPaBHO (ca oKo 20-30%), 3aCTyrnbeHn 00jeKTu
mMase 1 yMepeHe BUCKHe Yy pacnoHy of 3-7 eTaxa. Haj3a-
CTYM/bEHNjU Cy 0BjeKTU CNpaTHOCTU YeTnpu (29%), oa-
HOCHO LIeCT [0 ceflam eTaxa (24%). Kaga cy y nuTarby
namene 1 06jeKTU y rPafickoM HK3y, Npeosnahyjyha cn-
PaTHOCT je HelwTo BeNa, C Hajsehrm Bpojem objekata BU-
CUHe 6-7 eTaxa. OBa C/MKa jaB/ba ce koA namena Ha 35%
o[l YKynHor 6poja objekata, 0K je, Y rPafCckoM Hu13y, TO
cnyyaj Koa Yak 40% objekata. Bucoku 0bjekTu - conunte-
puv , Hajuewhe cy cnpatHocTy Behe of 11 eTaxa, WTo je
Cny4aj Yak ca /6% objekata. MpoceyHa cnpaTHocT (6e3
conuTepa) 3a UnTaB Nepuog n3Hock 6.1 eTaxy, a kpehe
cey pacnoHy of 4.8 eTaxka 3a cnoboaHocTtojehe objexTe,
npeko 5.7 eTaxa 3a objekTe rpafiIcCKor HK13a, 10 6.8 eTaxa
3a objekTe Tna namena.

Oujarpam 3 - CnpaTHOCT objekata no TMMOBMMA 3a neprom
1981-1990. (6e3 conutepa)

45
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Ha ocHoBy nopjataka o 6pojy CTaHOBa Y 3rpajama,
npuKasaHum y HapefHoj Tabenn 1, moxe ce 3ak/byyu-
TV fa Cy TOKOM OBOr nepvofa rpaheHn objekTn marbe
n cpenre BenuumHe. Hajgehn 6poj objekata (74%) 1ma
Marbe o 30 CcTaHOBa Mo ynasy, AOK je C Apyre CTpaHe,
6poj objekata Koju 1majy BuLe of 40 cTaHoBa Mcnof 15%.
OBakaB TpeHA KapakTepucTMyaH je 3a cBe Tunose (ca
V3y3eTKOM CONMTEpPa) LTO, Y KOMOMHALMU Ca HWUXOBOM

namerne
lamela

%  cnobogHOCT. 0bjeKTn
free-standing

00jeKTH Yy HK3y
inarow
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The number of floors was moderate with four to sev-
en levels, with the exception of high-rise towers whose
average was 12.6 floors. In the free-standing type, the
number of floors varied so that there was almost equal
distribution of low- and medium-rise structures ranging
between 3 to 7 floors. Most buildings had four (29%) or
six to seven floors (24%). Considering the lamela and the
row house, the rate is slightly higher with the prevalence
of buildings 6-7 floors high. This was the case in 35% of
the lamelas and in 40% of the houses in a row. In as many
as 76% of the high-rise towers there were more than 11
floors. The average number of floors for the entire period
(high-rise excluded) was 6.1 floors, with the values of 4.8,
5.7, and 6.8 floors for the free-standing, row, and lamela
types, respectively.

Chart 3 - The number of floors by 1981-1990 house type (high-
rise excluded)

1-3 eTaxe

1-3 Floors

4 eTaxe
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. 5 eTaxa
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Considering the number of apartments per building
shown in Table 1, it can be concluded that small- and
medium-sized structrues prevailed. Most buildings (74%)
have fewer than 30 units per entrance while those with
more than 40 units account for below 15%. This trend is
characteristic of all types (high-rise excluded). Combined
with the average number of floors, these results yield the
average of 4 apartments per floor for the total census.



npoceyHomM cnpaTHoLWRY, yKasyje Ha npoceyaH 6poj cTa-
HOBa MO eTaXkM Ha HWMBOY UMTaBOr GOHAA KOjU M3HOCK 4
CTaHa Mo eTaxu. Y cknafy ca pehepeHTHUM NPOCeYHMM
noBplKHama objekaTa y OCHOBW, MpwKa3aHuM Ha [uja-
rpamy 4, MoXe Ce 3aK/byunTvi a y tbrMa Npeosagasajy
CTambeHe jeauHMLIe NOBpPLUMHe 55-65 m?. Y cnyJajy co-
nuTepa, Bule o 50% objekata vma npeko 50 cTaHoBa
Mo ynasy, LWTo, y3 NpoceyaH 6poj eTaxka, 0HOCHO rOTOBO
yeTMpK-NeT CTaHoBa MO eTaxu (4.45%), yKa3yje Ha Benw-
unHy objekarta.

Tabena 1 - bpoj cTaHoBa No TvnosKma 3a nepvoa 1981-1990.

® - nepunog 1981 - 1990. F - period 1981 - 1990

With regard to the referent average ground floor areas,
it can be suggested that the prevailing unit area is 55—
65 m? More than 50% of high-rise towers have over 50
units per entrance which, relative to the average number
of floors combined with the number of apartments per
floor (4.45%), is an indication of their size.

Table 1 - The number of apartments by 1981-1990 house type

YKynHO Tun 3rpage House type
1981-1990.
Total
1981-1990
bpoj ctaHoBa - 5-10 ctaHoBa 22 38 15 16 -
3acTyrbeHocT [%] | 5-10 apartments
Number of 1120 cravosa | 24 20 23 4 -
apartments [%] 11-20 apartments
21-30 ctaHoBa 28 29 27 20 11
21-30 apartments
31-40 cTtaHoBa 13 10 17 9 20
31-40 apartments
41-50 ctaHoBa 7 2 9 9 14
41-50 apartments
51-60 cTaHoBa 3 1 5 3 13
51-60 apartments
61-70 cTaHoBa 2 - 2 1 22
61-70 apartments
>70 cTaHoBa 1 - 2 - 20
>70 apartments
[MpoceyaH 6poj cTaHOBa Ha ynasy 244 185 276 222 56.0
Average no. of apartments per entrance
[MpoceyaH 6poj eTaxka 6.1 4.8 6.8 5.7 12.6
Average no. of floors
lMpoceyaH 6poj CTaHOBa Ha eTaxK 4.0 3.85 4.05 3.90 4.45
Average no. of apartments per floor
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[Oujarpam 4 — MNMospwuHa 3rpage y ocHoBK (1 ynas) no TMnoBu-
Ma 3a nepuoa 1981-1990.
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Y CTPYKTYpW KPOBOBA NPeOBIaAaBajy Ko KPOBOBV;
OHWV Ce jaBrbajy Ha NpeKo 85% cnobogHocTojehnx objexa-
Ta, namena 1 objekata y rpafckom Hin3y. PaBHM KPOBOBK
jaBrbajy ce y HelTo Behem NPOUEHTY jeAnHO Kof Conu-
Tepa (48%) 1 noacehajy Ha AOMUHAHTAH apPXUTEKTOHCKM
13pa3 MOLEPHE apXUTEKTYPE, KOjU Ce, HAKOH Ky/IMUHA-
umje y NpeTXo4HOM Neprogy, NOCTENeHO HamnyLwTa.

Bpoj objekaTa ca KOCKM KPOBOM NOPACTao je y OfjHO-
Cy Ha npeTxofHu nepuopa (1971-1980) 3a uak 24 %, Tako
[la cafia n3HocK 88%, WTO yKa3yje Ha TeEHAEHUM]Y Npome-
He HauvHa Kopuwhera 3aBpLuHe KPoBHe eTaxe. (uja-
rpam 5.) Mopen TexHWYKOr NuTarba eduKacHe 3alTuTe
3aBpLIHe KPOBHe eTaxe of aTMochepcKux yTuLaja, Be-
Ny ynory y nosehaHom o6vMy mprmMeHe KOCUX KPOBO-
Ba MMana je TeHAeHUMja aHraxxoBarba JOLATHUX MPOCTO-
pa yHyTap objekaTa 3a cTambeHe noTpebe. Y Tom cmuciy
nocebHO MecTo 1 ynory Aobunn Cy MaHCapAHM KPOBO-
BW, KOjUMa Cy BPJIO YeCTO, Y HEKMM CllyyajeBnMa Henpu-
MEPEHO apXMTEKTOHCKOM 13pa3y ocTanora Aena objekTa,
peanv3oBaHe 3aBplHe eTaxe. [1OTNOMOrHYTW nnaH-
CKVIM OKBMPOM, KOju je noyes of 80-ux rognHa Cee BuLle

i

Chart 4 - The ground floor area (1 entrance) by 1981-1990
house type

. <150 m?

up to 150 sgm

. 150 m? - 300 m?
150 — 300 sgm

. > 300 m?

over 300 sgm

80% 100%

With respect to roof types, the pitched roof is preva-
lent with over 85% of the free-standing, lamela, and row
house types. The flat roof is present in a higher percent
only in the tower (48%); these are the reminders of the
dominant architectural expression of architecture of the
Modern movement which, having peaked in the previ-
ous period, was gradually abandoned.

The increment of the pitch-roof distribution relative
to the period 1971-1980 was as much as 24%; its share
was 88% now, which indicates the changing trend in
the top floor use (Chart 5). Besides the technical issue of
weatherproofing of the top floor, another important rea-
son for the increased application of the pitched roof was
the drive to provide more residential units per building.
In this respect, the mansard roof gained prominence as
the solution for the top floors, albeit sometimes unsuit-
ed to the overall architectural expression. Supported by
the planning framework which continuously stimulated
such design, the pitched roof became an integral part
of residential architecture. In total, the loft is occupied
in almost 80% of the buildings. This percentage is the



CTUMY/IMCAO0 M3rPafirby OBaKBKX 0bjeKaTa, KOCK KPOBOBM
MOCTajy cacTaBHU Ae0 CTambeHe apxuTeKkType. YKYnHO
rnefaHo, ko rotoBo 80% objekaTa ce NOTKPOBHM MPOC-
TOP KOPWCTK 3a bopasak. OBaj NpoLieHaT je Hajsehu Kop
cnoboaHocTojehrx 3rpafa (83%), HeWwTo Makk Ko na-
mena (78%) v 3rpada y rpaackom Husy (80%), foK ce y
cnyuajy conuntepa (459%) mMarba 3aCTyNM/beHOCT CTaMbeHMX
MOTKPOBSbA BE3Yje MPBEHCTBEHO 3a TUM KPOBA, OAHOCHO
UMHEHMLLY 1a Ce Ha FOTOBO NOMIOBMHY YKYMHOT 6poja co-
JiMTepa jaBrbajy paBHY KPOBOBU.

[unjarpam 5 — 3acTynmbeHoCT KOCKX 1 paBHMX KPOBOBA Ha 3rpa-
nama rpaheHum y neprogy 1981-1990.
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[Lwnjarpam 6 — Kopuwwhere NoTKPOBHOI NPOCTopa No TMNOBK-
Ma 3rpaja 3a nepuoa 1981-1990.
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® - nepunog 1981 - 1990. F - period 1981 - 1990

highest in the free-standing type (83%), followed by the
row house (80%) and the lamela (78%), while the lowest
occupancy rate in the high-rise tower (45%) primarily re-
lates to the type of roof, i.e. to the fact that almost half of
the high-rise buildings have flat roofs.

Chart 5 - The share of pitched and flat roofs by 1981-1990
house type

AT W oo

e

pitched roof
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flat roof
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Chart 6 — The use of the loft by 1981-1990 house type
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lNopauy npvikasaHu Ha avjarpamvma 7-10 ykasyjy Ha
OCTane apXMTEKTOHCKE KapakTepucTvke 3rpafa Koje Ae-
GUHVILWY HBKXOB 0OMMK Yy OCHOBM (pasyheHoCT objekTa),
TN dacaaHnx oTBOpa v Npeosnahyjyhe dacagHe obnore.

YKyMHO rNefaHo Ha HWBOY nepvoga, nmpumeTHa je
roToBO MofjefHaka 3acTyMfbeHOCT KOMMaKTHUX U KOM-
nnekcHWx objekata, (47% KOMMaKTHKX npema 53% pas-
ybeHwvx). lMocmatpajyhn aedunHmcaHe TUMoBe, HeLWTO
Beha avcnponopumja y NPUMEHN KOMNAKTHYX, OAHOCHO
pasyheHrx Gopmu, N3paxeHa je KoA namena 1 conutepa,
rae ce 3HauajHo Behu 6poj 3rpada ca pasyhHeHom ocHO-
BOM MOXe KapaKTepmncaTy Kao pe3ynTaT apxXMTEKTOHCKe
VHTepnpeTaunje dopme 1 jeAVHCTBEHOT M3pa3a ayTopa.

Oujarpam 7 — CreneH pa3yheHocTn objekTa no TMnosrma
3a nepuog 1981-1990.
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Mpema Tvny dacagHMx oTBOPa, Ca 58% 3acTyrbe-
HOCTW Y rpaheBrHCcKoM GoHY NpeoBnafaBajy objeKkT ca
AocTa GacafHVx OTBOPA, KOjW Cy Ha ObjeKTVMa Hajuelwhe
OpraH13oBaHn nojeanHadHo. C apyre cTpaHe, HajMarbe
Cy 3aCTyn/beHn 00jeKTV KO KOjUX Cy MpO30pu pellasa-
HV Y BUAY XOPV3OHTaTHMX MPO30PCKMX TPaka (2%), WTo je
6vna jefHa of CneumMeUUHOCTM APXMTEKTOHCKOT 13pasa y
npeTxogHom nepvoay MopaepHe. Kao v o Tafa, Hajsehu
6poj dbacaaHnx oTBOPa Ha 3rpafama (81%) peann3oBaH je
APBEHVM NPO30PCKNM OKBMpUMa. C pyre CTpaHe, Har-
NIV NOPaCT bpoja OTBOPA PEaNM30BaHKX O aNyMUHK]yMa
(6%), ongHocHo [MBLL-a (13%), ykasyje Ha 3a0KpeT Yy HaunHy
MaTepujanm3salmje oBOr apxXMTEKTOHCKOT eneMeHTa, Koju
he cBOjy NOTBPAY ACOUTU Y HApPEeAHOM Neproay.

The information in Charts 7-10 points to the other
architectural characteristics of buildings that define their
ground plan complexity, window types and materials,
and the prevailing facade finishes.

Considering the overall data for the period, there is
almost equal distribution of compact and complex floor
plans (47% and 53%, respectively). With regard to the de-
fined house types, there is a slightly higher disproportion
in the distribution of the compact and complex floor plans
in the lamela and the high-rise types, where a significantly
higher number of buildings with a complex plan can be
understood as the result of architectural interpretation of
the form and uniqueness of the author's expression.

Chart 7 — The characteristic floor plans by 1981-1990
house type
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Regarding the type of facade windows, there is 58%
prevalence of buildings with single windows and a high
window-to-wall ratio. On the other hand, there is the
lowest share of buildings with windows organized as
horizontal ribbons (2%), which was one of the charac-
teristics of the architectural expression in the previous
period. There was no change in the choice of the win-
dow materials — 81% of window openings have wooden
frames. However, a sudden rise in aluminium (6%) and
PVC (13%) as window materials indicates a turn in the ap-
proach which will be asserted in the period to come.



[wnjarpam 8 — bpoj 1 reomeTpHja NPO30PCKIX OTBOPA MO TUMO-
BMMa 3a nepwof 1981-1990.
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[njarpam 9 — MaTepujan NPoO30PCKMX OKBMPa MO TUMOBKMMA 3a
nepunog 1981-1990.

® - nepunog 1981 - 1990. F - period 1981 - 1990

Chart 8 - The number and geometry of window openings by
1981-1990 house type
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low window-to-wall ratio
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Chart 9 - Window materials by 1981-1990 house type
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MNepvog 1981-1990. rogMHe NpefcTas/ba 3aBPLUHY
a3y MacoBHe n3rpagre MHAYCTPMjanm3oBaHnx objeka-
Ta. Kao n y npetxoaHom nepuoay (1971-1980), rpage ce
NPBEHCTBEHO 0OjEKTN MPOjeKTOBaHM MO MPUHUMAMMA
MofynapHe KoopamnHauuje, ca npedabprkoBaHOM KOH-
CTPYKLMJOM 1 AENMMUYHO AKX NOTRYHO Npedabprkoa-
HUM enemMeHTMMa UcnyHe 1 GacaaHux obnora. Y cknagy
Ca CTeneHOM TexHWYKe onpembeHoCTU Boaehumx rpahe-
BUHCKMX Npeay3eha, Kao 1 YCBOjeHVM CUCTEMMMA U Tex-
Honorvjama n3rpadre, 0bjekTn ce peannsyjy Ha OCHOBY
CTaHAAPAM30BaHMX, KaTaNOWKMX pellerba, Ca NPeno3Ha-
TbUBMM eNeMeHTUMa KOHCTPYKUMje ¥ MaTepujanisa-
Lyje, Kako YHYTpaLLFbUX, TaKO M CMOballkbkx eneMeHarta.
KoHCTpYKLUMja objekaTa je apMnMpaHobeTOHCKa CKeneTHa,

aluminium

90% 100%

The period 1981-1990 was the final phase of industri-
alized mass housing construction. Similarly to the previ-
ous decade (1971-1980), the emphasis was on buildings
designed according to the principles of modular coordi-
nation, with prefabricated construction and fully or par-
tially precast elements of infill and facade cladding. Rela-
tive to the level of technological prowess of the leading
construction companies and the adopted building sys-
tems and technologies, the projects were realized upon
standardized and classified solutions with recognizable
construction and materialization elements for both inte-
rior and exterior design. There were reinforced concrete
skeleton constructions in the post and beam system as
well as panel constructions with solid reinforced concrete
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y cucTemy CTyboBa M rpefia, Kao W naHenHa - Ha 6asm
NYHVX apMUPAHOOETOHCKMX 31a0Ba-NaHena. Xopmn3oH-
TasHe TaBaHW4He KOHCTPYKUMje ce peanwsyjy Kao npe-
babprikoBaHe apMMPaHOBETOHCKe MyHe WK OWyr/be-
He mode y CKMady Ca YCBOjeHWM CucTeMMMa rpahersa.
MacafHe noBplUKHe Hajuyelwhe cy npedabprikosaHu be-
TOHCKM BULLECIOjJHN “CeHABNY" NaHeNN ca MHTerprucaHim
eneMeHTVIMa TepMUYKe 3alTUTe 1 CNOSballkbMM 3aLTUT-
HO-[EKOPaTUBHUM CrlojeM off 6eToHa, oneke Unu Kepa-
muke. C ipyre CTpaHe, OCM NoTnyHe npedabpukaliuje,
BPJIO YecTo ce npunberaBano 1 AeNMMUYHOj Npedabpu-
KaLmMju Camo KOHCTPYKTUBHOT flena objeKTa, oK Cy oCTa-
NV enemeHTN ucnyHe 1 GacagHor oMoTaya 13BoheH Ha
MY MecTa unu obpaTHo. KoHauHo, 13rpafa nojeau-
HauHKX objekaTa Ha MakbMM Maplienama, Kao 1 objekata
Y FPaACKOM HU3Y, KOl KOjUX je BUNO HepaLMoHanHO 1nu
Hemoryhe edrkacHO MPUMEHWTX MOTeHUMjanHe CucC-
TeMe npedabpukalumje, onsujana ce TPAAULMOHANHIM
TexHVIKaMa rpaherba “Ha N1y mecTa’, y3 npumeHy 6eTo-
Ha, OMeKapcKKx enemeHaTta, mantepa, uta. OBK 0bjeKTu
Cy rpabeHun y CKeneTHOM, MaCYBHOM WM KOMOMHOBaHOM
CUCTEMY, Ca MPUMAPHOM apMUPAHOBETOHCKOM MK 31aa-
HOM KOHCTPYKLIMjOM 13BEEHOM Ha N1LY MecTa. YHyTpa-
WHe nperpafe Cy, FOTOBO MO Npasuiy, 3naaHe onekap-
CKMUM enemeHT1Ma 1nu runcaHnm 61oKoBMmMa, a dacagHn
OMOTaY je peani3oBaH TPaAMLIMOHANHOM TEXHUKOM Masl-
Tepucarba (KNacMYHO ManTepucarbe, BELITaYKM KameH,
UTA) WK obnaraH GacagHOM OMeKOM.

MpedabprkoBaHW HauuH rpahera 61O je npucy-
TaH CBe [0 Npea Kpaj nepuopa, Kafa rpaheBrHCKa MH-
AyCTpMja NOMaKo NocycTaje, a 0bUM MHBECTULM]ja Ce BU-
WecTpyko CMakbyje. Mpenasn ce Ha M3rparby Marbux
nojeAVHaYHNX objekaTta, 4ecTo Yy CKomny mnocTojehnx
OOKOBCKIX LIENMHA, Peann30BaHKX Yy TpaaMLUMOHaNHOM
cncTemy rpaherba Ha nokaumjn. KoHCTpYKUMja objekTa
je npunaroheHa NPOCTOPHMM OrpaHnYersrma NokKauumje
1 M3BOAW Ce Ha N1LY MecTa y KOMOVHaUMj1 KnacuuHor
CKeneTHOr WM MaCcMBHOT CUCTeMa Off apMuMpaHor 6eTo-
Ha 1 oneKapckux enemeHarta. VcnyHe, 3aBpwHe obno-
re, Kao 1 pacagHuM omoTay ce Takohe peanwusyjy Ha nuuy
MeCTa, NMPBEHCTBEHO Y3 ynoTpeby TPaAULMOHANHIX Ma-
Tepujana - orneke 1 ManTepa.

panel walls. Horizontal floor constructions were realized
as solid or hollow precast reinforced concrete slabs as
required by the adopted building systems. Fagade sur-
faces were mainly prefabricated concrete sandwich pan-
els with integrated thermal insulation and outer protec-
tive/decorative concrete, brick or ceramic layers. Besides
complete prefabrication, there were common instances
of partial prefabrication of the construction segment it-
self, while the other elements of the infill or facade enve-
lope were built in situ, or in reverse. Finally, building free-
standing structures on small-sized lots or houses in a row
within a city block, where it was unfeasible or impossible
to make efficient use of the appropriate prefabrication
systems, employed traditional in-situ building technolo-
gies, using concrete, brick, mortar, etc. Such houses were
built in skeletal, massive, or combined systems with the
primary reinforced concrete or brickwork construction
done in situ. As a rule, inner partitions were built of brick
elements or gypsum blocks whereas facade finishing in-
cluded rendering (with cement-lime, plaster or decora-
tive plaster) or face brick cladding.

Prefabrication as a building technology was present
until the end of the period, when construction industry
had gradually lost momentum and the scope of develop-
ment drastically decreased. There was transition to small-
er-scale single structures, frequently located within the
existing housing estates and realized using traditional in-
situ building systems. Construction design was adjusted
to the spatial constraints of the location and the realiza-
tion was done in situ as a combination of the skeletal or
massive system using reinforced concrete and brick ele-
ments. The infills, cladding and finishing was also done in
situ with traditional materials — brick and mortar.



Ha HVMBOY UMTaBOr MEPMOAA, Haj3acTyr/beHNjN MaTe-
pvjanu Ha GacagHoOM omoTaudy Cy ManTep 1 oneka; OHW
Ce KOpUCTe Ha BMLLIE off MOMIOBUHE YKynHOT 6poja 3rpa-
na. OBO ce MOXe npunucaT YurbeH UM a ce OBY Ma-
Tepujanu, OCMM y Ciyyajy Kafa NpefctaB/bajy OCHOBHM
BMA MaTepujanusalvje dacage, BPNO YeCcTo KopucTe y
KOMOMHaUMju ca ApyriM maTepujanuma y Gopmm apxu-
TEKTOHCKMX AeTarba 1 NIMKOBHMX akueHaTa. C gpyre cTpa-
He, 3HaYajHo yuewhe 6eToHa Ha dacagHVM NOBPLWMNHA-
Ma BE3aHO je MPBEHCTBEHO 3a BUCOKE 0bjeKTe-conutepe
(35%) 1 objekTe TNa namena (34%), Koju Cy, yjeaHo, Haj-
yewhe unu NnpeameT npedabprkoBaHe rpaare.
[Owjarpam 10 — QGacagHa obnora — matepujani no TMNoBMMa 3a

nepviog 1981-1990. (MpoueHTyanHa 3acTynsbeHocT Beha o 100%
npeacTaB/ba NPUMEHY BULLIE PA3NNYMTIX MaTepujana Ha dacaan)

® - nepunog 1981 - 1990. F - period 1981 - 1990

Overall, most frequently used facade materials were
mortar and face brick; they are present on more than
a half of the total number of buildings. This can be ex-
plained by the fact that these materials, when not used
for the essential facade materialization, are frequently
combined with other materials in order to create archi-
tectural details and visual accents. On the other hand, sig-
nificant presence of concrete on facade surfaces is main-
ly related to high-rise structures (35%) and lamelas (34%),
which were predominantly built by prefabrication.

Chart 10 - Facade rendering — materials by 1981-1990 house
type (percentage higher than 100% illustrates usage of more
than one facade material)
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Tunnuxe Kyhe N HbXOBE KapaKTepucTmnke

[MpUKyr/beH Nojaum Mnokasyjy fha ce y nepuogy
1981-1990. rpafe CBa YeTnpu AeduHMCaHa TMNa CTam-
beHvx 3rpaga. [Ja/bom CTaTUCTMUKOM aHanm3om ypba-
HUCTUYKO-aPXUTEKTOHCKMX — KapakTepuCTMKa  Y30pKa,
UAEHTVOUKOBAHM Cy KapaKTepUCTUUHM MNpefCcTaBHU-
UM TvnoBa objekaTa. YTBPHeHO je fla ce y OKBUPY CBa-
KOT O] FolIX MOXKe AedrHMCaTV MO jelaH KapaKTepucTmy-
HV NpefcTaBHUK (“TvnnuHa Kyha"), y3 bnare Bapujaunje
M OACTYyMarba Y Norefy PeneBaHTHUX apXUTEKTOHCKMX
napameTapa, Kao WTO Cy CAPATHOCT, YKyMNaH 1 npoce-
uaH H6poj CTaHOBA, UM OOANK OCHOBE, OAHOCHO eNeMeH-
TV MaTepujanmsaunje dacagHUx MoBpLUMHa. Y cknagy ca
TVM, ofipeNeHN Cy OCHOBHM KapakTepUCTUUHN NPeAcTa-
BHMLM CBAKOT TUMa, anu 1 BapWjaHTHK NOjaBHM OOAULIN.
MNpernen peneBaHTHUX KapakTepUCTMKa MO OCHOBHWM

The house types and their characteristics

The data gathered for the period 1981-1990 proved
the presence of all four defined types of residential build-
ings. Further statistical analysis of the architectural and
urban design qualities of the sample was used to identi-
fy the characteristic representatives of the house types. It
was determined that one such representative (the "typi-
cal house”) could be defined within each type, with slight
variations and deviations relevant to particular architec-
tural parameters such as the number of floors, the total
and the average number of apartments, ground plan
complexity, or elements of facade materialization. Ac-
cordingly, a basic sample for each type was chosen along
with its variants. The overview of relevant characteristics
by basic house types in the period 1981-1990 is given in
Table 2. The data from the table was used to identify the
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Tabena 2 - OCHOBHe KapaKTepUCTVKe TUMMYHYIX 3rpaja 3a

nepurogd 1981-1990.

Table 2 - Basic characteristics of 1981-1990 house types

Tun 3rpape House type

mainly residential

mainly residential

mainly residential

CnpatHocT M43 (M+2+T1K) unm M+5(M+4+T1K) nnn M+4 (M+3+11K) nn M+12 go N+13
Number of floors M+4 (M+3+M1k) M+6(M+5+11K) 145 (M+4+T1k) GF+12to GF+13
GF+3 (GF+2+L) or GF+5(GF+4+L) or GF+4 (GF+3+L) or
GF+4 (GF+3+L) GF+6(GF+5+L) GF+5 (GF+4+L)
HaunH kopuiwherba npusemiba npeoenahyje npeosnahyje npeosnahyje noAajeaHako
Ground floor use CTaHOBatbe CTaHOBatbe CTaHOBatbe CTaH. 1 NOCNOBakbe

residential
and commerc. (equal)

or complex (equal)

or complex (equal)

YKynaH 6poj cTaHoBa y 0bjeKTy 11/21 23/32 15/20/25 60/ 70

Total no. of apts. per house

bpoj cTaHoBa No eTaxu 3-5 4-5 4-5 5

No. of apts. per floor

Pa3yheHocT ocHose Komn. mam pasybeHa | npeosnahyje KOMM. uan pasybeHa | pasyheHa

Complexity of floor plan (paBHOMPABHO) pasyheHa (paBHONpPaBHO) complex
compact mainly complex compact

window-to-wall rt.

window-to-wall ratio

window-to-wall ratio

BpcTa kpoBa KoC KoC KoC npeosnahyje paBaH
Roof type pitched pitched pitched mainly flat
HaunH kopuwherba MNOTKPOBHON | KOPUCTK Ce KopwucTv ce KopwcTy ce He KopUCTK ce
npocTopa 33 CTaHOBatbe 3a CTaHOBatbe 3a CTaHOBarbe unoccupied
Loft use occupied occupied occupied
IMpo3opckn oTBOPY BULE / Marbe BULE NOjeMHAYHVX | BUWE MOjeAMHaYHVX | BUWE  NOjeanHauHMX
Window openings nojefvHauYHmX OTB. oTBOpA oTBOpPA oTBOpPa

single, high / low single, high single, high single, high

window-to-wall ratio

Matepwjanuzaupja npo3s. oksMpa YINaBHOM [1PBO APBO YrNaBHOM [JpBO IpBO

Window materials mainly wood wood mainly wood wood
3aBplHa obpafa dacage Mantep/oneka/6er. oneka/mantep/6er. manTep/oneka 6eToH/oneKa
Facade rendering plaster/brick/conc. brick/plaster/conc. plaster/brick concrete/brick

13abpaHn nprmepw
Samples
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OcTanw KapakTepucTniHm
nojasHu obnnum
Other characteristic examples

f
1
7
7l

7

TNoBMMa objekarta rpaherux y nepuoay 1981-1990. ro-
OnHe Aat je y Tabenn 2. Ha ocHoBy nopaTaka 13 Tabene
MAEHTUONKOBAHM Cy "MOAENCKI" 06jeKTI KOjI, MO CBOjUM
KapaKTepucTnkama, HajnpubnvkHuje penpesenTyjy ge-
dUHMCaHe TUnoBe.

YNopeaHOM aHanM3oM MPOCEYHMX BPEAHOCTM MO
PENEeBAHTHUM KapaKTePUCTMKaMa W TUMUYHUX Bpef-
HOCTW MpuKa3zaHux y Tabenu 2. yTBphHeHo je aa ce oHe
y HajBehoj Mepw noayaapajy, Kaga cy y nuTakby OCHOB-
HE apXWTEKTOHCKE KapaKTepuCTMKe objekaTa Kao WTO
cy: 6poj eTaxa, ObMMK OCHOBe, TWM KPOBa, HaUMH KO-
pviherba MOTKPOBHOM MPOCTOPa, Kao U MaTepujaniisa-
umja dacagHor omoTava. bnaro ofcTynare of npocey-
HVX BPEOHOCTU €BUAEHTVMPAHO je y Cilyyajy TUMUYHUX
CnpaTHOCTM conuTepa, anu, byayhiu aa ce pagu o pasnw-
LM O CamO jefiHe eTaxe, OBO OACTYMNatbe Ce MOXe CMa-
TpaTv 3aHemapsbruM. C gpyre cTpaHe, “y caydajy” co-
nuTepa, TMNMYaH 6poj cTaHoBa je 3a oko 10% Behn of
MPOCeYHMX BPEAHOCTM 3a OBaj TWM objekaTa, WTO ce
MOXe TyMaunTu HajuellRom CTPYKTYPOM eTaxa, Ha Kojui-
Ma NpeoB/afaBajy Marb CTaHOBU.

AHANN30M TUMUYHNX BPEAHOCTU MPUKA3aHWX y Ta-
6enwv 2. ytBpheHo je aa y OKBMPY NojeArHaYHNX TMNOBA
HeMa 3HayajH1X OACTyMarba MO OCHOBHVM KapaKkTepwmc-
TVIKama, LWTO UMAIMUMPa MaeHTUUKOBarbe CaMOo jeJHOT
“Mopenckor” objekTta 3a CBaku AeduHUCaHM TN, Marba
OfCTyNarba MPUMETHa Cy “NO NUTaky” CNPATHOCTY, ann

“model houses”whose characteristics gave the most ap-
proximate representation of the defined types.

The comparative analysis of the average values in
relevant categories and the typical values from Table 2
showed that these overlapped to a great extent in case
of basic architectural properties of buildings such as the
number of floors, complexity of floor plan, type of roof,
occupancy of the loft and fagade materials. Slight devia-
tion from the average values was evident in the typical
number of floors in the high-rise tower; however, such a
trend can be considered negligible as the difference was
for only one floor. On the other hand, the typical number
of apartments in the high-rise tower was by 10% higher
than the average values for the same house type, which
can be explained by the most common floor structure
containing mainly smaller units.

The analysis of the typical values shown in Table 2 de-
termined that there were no significant deviations in ba-
sic characteristics within individual house types, which
implied the identification of only one model house per
type. Slight deviations were observed in the number of
floors but the variations ranged up to one floor, which
can be considered negligible in view of overall charac-
teristics of the model house. However, highest devia-
tions refer to the number of apartments per house/floor.
With regard to the negligible deviations in the number of
floors, the disproportion is mainly attributed to the size
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ce konebarba 0fBMjajy Y pacnoHy off jefjHe eTaxe, LWTo Ce,
Ca acnekTa carnefaBarba YKYMHUX KapakTepucTnka Mo-
AencKor objeKkTa, Moxe cMaTpaTh npenesaHTHUM. C Apy-
re cTpaHe, Hajseha oAcTynarba OaHOCe Ce Ha 6poj CTam-
6eHux jeanHuLa no objexTy/eTaxu. C 0631Mpom Ha Mana
OACTyNarba ‘MO MUTaksy” CNPATHOCTM, OBa AWMCMPONOP-
LMja je NPBEHCTBEHO BE3aHa 3a BENVUMHY ObjeKTa, anw 1
CTPYKTYPY ¥ BEANYUHY CTaMOEHNX jenHMLa Koje yTuuy
Ha KOHLeHTpauwjy yHyTap objekTa, LTO Huje npecygHu
napameTap y carnefiaBarby YKyNnHMX KapakTepUCTUKa MO-
Jenckor objekTa.

3a  KapaKTepUCTUUHOr  NpefcTaBHVKa — cnobof-
HocTojehux 3rpafla, M3abpaH je objekaT pasyhHeHe oCHO-
Be, ca 5 kopucHux eTaxa (Mp+3+1K) n Kocm KpoBOM
MaHCapAHOT TUMa Koju Ce KOPMUCTM 3a CTaHOBarbe. HewTo
Behu rabaput objeKTa 1 BeWKK NPoLieHaT MaH X CTam-
6eHuX jeamnHMLa, 1 Noper NpoceyHe CNpaTHOCTW, yCo-
BUNM cy Behn yKynaH 6poj CTaHOBa Y 0b6jeKTy (YKynHO
30 cTambeHuX jearHumLa, OAHOCHO 6 No eTaxw). DacaaHa
NOBpPLUMHA 3rpaje je 13BeeHa Kao apMmnpaHo GeTOHCKa
(NnpedabpyikoBaHK NaHenw), a Ha Hoj ce Hanase nojeaw-
HaYHW NPO30PCKM OTBOPU Ca APBEHUM PaMOBMMA, KOjU
3ay3vmajy 3HauajHy NOBPLUMHY Ha dacagn.

Kopa objekaTa TMna namena, M3abpaHu npeacTaBHUK
MMa KOMIMNEKCHY OCHOBY V1 7 KOPUCHIX €Taxa, Of KOjWX CY
[Be peLleHe y NOTKPOBHOM MPOCTOPY MaHCapAHOr KPOBa
(Mo+Mp+4+2r1K). Mpuzemsbe objekTa HamerbeHO je Mp-
BEHCTBEHO CTaHOBakby, 0K je Matby 1eo CTaB/beH Y QyHK-
UKWjy KomepumjanHux aenatHocTu. Y n3abpaHom objeKkTy
CMeLITEHO je YKynHO 19 cTambeHnx jeamHuLa, OAHOCHO
no 3 jeanHnue Ha etaxn. GacagHa NOBPLUMHA 3rpaje je y
NOTNYHOCTM 06MOXKEHa oneKkoMm. [1po30opcKM 0TBOPU pea-
JIN30BaHN Cy Kao APBEHN, OPraHn30BaHy NojefMHauHo 1
3ay31Majy 3HauajHy NoBpLUMHY Ha Gacaan.

MpefctaBHVK 3rpafa rpabeHux Yy OKBWPY rpaj-
cKor 6r1oKa je pasyheHe O0CHOBe, ca 6 KOPUCHMX eTaxa
(Cy+Mp+3+T1K) 1 KoA Hera cy Npr3embe 1 Aeo CyTepeH-
CKOT ieNa HaMerbeHw NoCI0Barby, @ MOTKPOBHM MPOCTOP
Ce KOPWUCTW 3a CTaHOBarbe. Ha TMMCKOj eTaxm OpraHmn3o-
BaHe Cy 4 cTambeHe jenHuLe, LUTO Y YKYNHOM 361py faje
16 cTaHOBa y 06jeKTy. [NocebHy KapaKTepucTmKy 13abpa-
Hor 0bjeKkTa UrMHe NPOCTOPK HaMeHbEHM MOCNOBAkbY Koju
Ce ca Npu3emsba NPOTEXY M Ha CYyTEPEHCKY eTaxy, WTO

of the building; structure and size of the apartments are
also relevant as they affect their concentration within the
building, which is not a key parameter in the determina-
tion of overall characteristics of the model house.

The choice for a characteristic sample of the free-
standing type was a house with a complex plan, 5 func-
tional floors (GF+3+L) and a mansard roof with an occu-
pied loft. Relatively large dimensions of the building and
a high rate of apartments with a limited floor area result-
ed in the high total number of apartments in the build-
ing (30 units, 6 per floor) despite the average number of
floors. The facade was built of prefabricated reinforced
concrete panels with single windows in wooden frames
allowing for a high window-to-wall ratio.

In the lamela type, the chosen sample has a complex
planand 7 functionalfloors, two out of which were solved
in the mansard roof loft (B+GF+4+2L). The ground level
is primarily residential while its smaller part has commer-
cial content. There are 19 apartments in the building, i.e.
3 units per floor. The fagade is fully clad in face brick. The
wooden windows are single openings providing a high
window-to-wall ratio.

The sample of the house in a row has a complex plan
and 6 functional floors (B+GF+3+L). The ground floor
and a part of the basement are used as business prem-
ises while the loft is used for living. Each upper floor has
4 apartments, which gives the total of 16 units per build-
ing. A distinguishing feature of this building is the com-
mercial area that extends from the ground floor to the
basement level, which was not a frequent occurrence in
the entire period but it does indicate a common tenden-
cy to use space to its maximal capacity. The facade was
realized as a combination of traditional rendering and
face brick cladding. Single wooden windows provide a
high window-to-wall ratio.

The high-rise type is represented by a tower
with a complex ground plan and 14 functional floors
(LGF+RGF+12+TF) under a flat roof. The total number of
apartments is 63, with 5 units per each upper floor. Be-
sides residential units, the ground floor accommodates
two business/commercial premises. The top floor is par-
tially recessed and has only two units, which reduces
the total number of apartments as compared to typical



He npeaAcTaB/ba MNPaBUIO Yy YMTABOM MepUoay, anv yka-
3yje Ha Beoma YecT Cilyyaj MakcumanHor kopuwherba
NPOCTOPHKMX KanaumnteTa nokauuje. GacagHa NoBpLwMHa
3rpaje je peannsoBaHa KOMOVHaLMjoM 0bfiore of oneke
1 TpaguumoHanHe ManTepucaHe dacane. lNojeanHauHo
OpraHV30BaH¥ MPO30PCKK OTBOPW Cy Of [PBETa U 3ay-
3VIMajy 3HauajHy NOBPLUMHY Ha dacaan.

O6jeKkTn BMCOKe CNPaTHOCTX Cy NPefCTaB/beHN CO-
nuTepomM pasyheHe ocHoBe, Ca 14 KOPUCHMX eTaxa
(Hnp+Mp+12+T1c) 3aBpweEHNX pPaBHWM KPOBOM. 3rpa-
[la VMa yKynHo 63 cTambeHe jefnHuLEe, OAHOCHO 5 jean-
HMLa Ha TUMCKOj eTaxK. Y npu3emsby Cy, OCUM CTaHOBa,
CMeLlTeHa [1Ba Slokana HamereHa MOCOBHMM U KOMep-
UWjanHMM AenaTHOCTVMA. 3aBPLUHM CNpaT je peLieH Kao
LOeNVMUYHO MOBYYEH U Ha HeMy Cy OpraHvi3oBaHa camo
[Ba CTaHa, WTO, y KOMOMHaUMjKM ca MOBPLMHOM Mpu-
3eM/ba HaMerbeHOM MOCTIOBakLY, YTUYE Ha HELWTO Matby
yKynaH 6poj cTaHoBa y OAHOCY Ha TUMWYHE BPefHOC-
Tv. GacagHe NOBPLLUKHE Cy peann3oBaHe Kao OeTOHCKe
(apMMPaHOBETOHCKM MOHTaXKHW NMaHenw), ca MakbiM fe-
TasbMma obnore off oneke y Aeny HUCKOT Mpu3emsba.
lojefHaYHO OpPraHM30BaHN MPO3OPCKM OTBOPU Cy Of
[pBETa 1 3ay31Majy NPOCEYHY NOBPLNHY Ha Gacaau.

® - nepuopg 1981 - 1990. F - period 1981 — 1990

values when combined with the ground floor area dedi-
cated to commercial activities. Concrete facade surfac-
es (precast reinforced concrete panels) have face brick
details in the low ground floor section. There is average
window-to-wall ratio with wooden windows in single
arrangement.
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CrambeHa cnobogHocTtojeha 3rpaga

oood
oood
oooo

>50%

Free-standing residential building

CnpatHocT Mo+Mp+3+Tk Number of floors B+GF+3+L

bpoj ctambeHux jeanHiua 30 Number of apartments 30

NoBpLnHa TUNCKe eTaxke  bpyTo 465 m? Floor area Gross 465 m?
Heto 397m? Net 397m?

[oBpLVHe CTaHOBA

C1,26,11,12=45 m%

Apartment floor areas

C1,26,11,12=45m?

C3,7,10=62 m? C4,5=77 m?

C3,7,10=62 m? C4,5=77 m?

(€8,9=82m*

(C8,9=82m-*

CnpaTHa BMCK1Ha

Heto (Ceetna) 259 cm

Floor height

Net 259 cm

BpyTo (CnpatHa) 280 cm

Gross 280 cm




CnobopHocTojehn objekat cnoboaHe pasyhexe dop-
Me, cnpatHOCTH [Mo+Tp+3+1K. Y komnosmumnjy ce Nctu-
uy AiBe Npeno3HaT/bMBe LeInHe - raBHu Kopryc 0bjeKTa,
KOra umHe YeTUpy roToBO MAEHTUUHE eTaxe, Kao U JOMU-
HaHTHW YeTBOPOBOAHW “NaxXHW" MaHCapAHN KPOB, Koju ce
KopwcTh 3a bopasak. MDacagHe paBHW MMajy NpaBMnaH
pYTam OTBOPA Y YjeAHauYeHy TOHCKY CKany, ca Harnaue-
HUM [eTarbiMa y 30Hama HaZmnpo30pHUKa 1 noha CTa-
HoBa. [MocebaH NMKOBHYM aKUEHaT MOCTUMHYT je TOHCKMM
HarnalwaBarem CrojHMUa dacagHVx naHena 1 OokBMpa
OKO npo3opa. CBeAeHa reomMeTpyjcKa Wema, MyaTUnav-
Kalja TemMe 1 apXUTEKTOHCKOT [eTasba, Kao W NMpumMeHa
npedabprikoBaHKX enemeHata, yKasyjy Ha objekaT Koju
Ce UeCTo rpaamo y MHOTMM MECTVIMA Y 3eMIbU.

® - nepuopg 1981 - 1990. F - period 1981 — 1990

A free-standing residential building with a free-form
plan and the B+GF+3+L floor scheme. Two distinct units
stand out in the composition: the main corpus of the
building, comprised by four almost identical floors, and
the dominant mock mansard roof with the occupied
loft. The facade planes feature a regular rhythm of open-
ings and a homogeneous gamut with detail emphasis
on the window lintels and loggias. A special visual effect
is achieved by applying tonal stress to the joints of the
facade panels and opening frames. Reduced geometry,
multiplication of the theme and architectural detailing,
as well as the use of prefabricated elements all distin-
guish a structure frequently built all over the country.
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Groundfloor Plan
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OcHoBa TuncKe eTaxe
Typical Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

Objekar je y NOTNYHOCTM HaMerbeH CTambeHM cafip-
Xajuma. Y cKnony npusemsba, TP TUMCKe eTaxke 1 “Nax-
HOr" MOTKPOBS/ba (MPAKTUUYHO YEeTBPTE TUMCKE eTaxe),
OKO LEHTPaNHOr CTeneHuWwTa OpraHn3osaHo je 30 cTa-
HOBa pasnunuuTe CTPYKTYpe 1 NoBpWMHe (Of jeaHOCob-
HOT JO ABOWMOCOOHON), MPOjEKTOBAHMX NMpema MUHUManN-
HUM CTaHAapAVIMa, Y CKnafy ca Tajalrbym TPeHLOBMMa.
KapaKTepUCTUUYHKM 30HMPakbem CTaHOBU CY NOAEbEHM
Ha AHEBHY ¥ HONHY 30HY KOje Cy NMoBe3aHe XOAHWKOM, Ca
LIEHTPAIHO NMOCTaB/bEHNM CaHUTaPHVIM Br1oKoM. [NocebaH
KBanMTET CBYVIX CTaHOBa NPeACTaBsbajy MOMONHE NPOCTo-
pwje-oCTaBe, Kao 1 nohe y 30H1 HEeBHIX BopaBaka. Y fle-
NIVIMUYHO YKOMaHOM MOAPYMCKOM fienly CMeLUTeHe Cy CTa-
HapcKe OCTaBe, TeXHWYKe Kao W1 3ajeJH1NuYKe NpocTopuje.

B
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[pecek
Section

The building has an entirely residential function.
There are 30 apartments of varied structure and area
(from one- to two-and-half-room), minimally designed
in accordance with the contemporary standards, which
are laid out on the ground floor, three upper floors and
the mock loft (actually the fourth floor). A corridor con-
nects the diurnal zones and the sanitary core has the
central position. In all units, special quality is achieved by
utility rooms/larders and loggias connected to the living
rooms. There are storages along with technical utility and
common rooms in the partially underground basement.
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U ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

0,46 CNOSbAWMK 3WA 1 (SZ1)
TPOCNOjHM NaHen: 6eToH 8cm, cTrponop 8cm,
6eToH 6 cm

EXTERNALWALL 1 (521)
triple layered panel: reinforced concrete 8 cm, sty-
rofoam 8 cm, reinforced concrete 6 cm

0,46 CMNOJbAWMBK 310 2 (SZ2)
6eToH 8cm, CTMpPONOp 8cm, peLleTKacTV Hocay of
yen. KyTujacTux npoduna 50/50/5 mm Ha 60 cm
/ BasfyLWwHW NpocTop Uy 50cm, fpBeHe rpeautie
2.5cm, npodunucann num 60/175/0.8 mm

EXTERNAL WALL 2 (SZ2)

reinforced concrete 8 cm, styrofoam 8 cm, steel
frame girder (50/50/5 mm at 60 cm dist.) / air gap
app. 50 cm, timber batten 2.5 cm, corrugated metal
sheet 60/175/0.8 mm

0,58 CMNOJbALLIMK 310 3 (SZ3)
ab 3ma15cm,npedabprkoBaHa obnora: CTUponop
6cm, ab naHen 6 cm

EXTERNAL WALL 3 (SZ3)
reinforced concrete wall 15 cm, prefabricated over-
lay: styrofoam 6 cm, reinforced concrete panel 6 cm

0,59 CMNOJbALLMW 30 4 (S74)
31[ Of oneke 6,5Cm, ManTepucaH ca yHyTpalre
CTpaHe Npoay*HVIM ManTepom, TepMomn3onaLja
4cm, dpacasHa oneka 12 cm

EXTERNAL WALL 4 (SZ4)
cement-lime plaster 2 cm, brick wall 6.5 cm, thermal
insulation 4 cm, facing brick 12 cm

0,64 CNOJbAWMK 3WA 5 (SZ5)
ab 31a 15cm, cTrponop 5cm, xuapovzonauuja
1cm, oneka 6,5cm, LeMeHTHY ManTep 2 ¢cm

EXTERNAL WALL 5 (SZ5)
reinforced concrete wall 15 cm, styrofoam 5 cm, hy-
droinsulation 1 cm, brick 6.5 cm, cement plaster 2 cm

233 310 KA HETPEJAHOM MPOCTOPY (ZN1)
ab 3mp 15cm, nepsium mantep 2 cm

PARTITION WALL TO UNHEATED AREA (ZNT1)
reinforced concrete wall 15 cm, insulating plaster
perlite 2 cm

0,39 SUAY TIY (ZT1)
ab 31a 15cm, cTrponop 5cm, xmapovzonauuja
1cm, oneka 6,5cm

BASEMENT WALL (ZT1)
reinforced concrete wall 15 cm, styrofoam 5 cm,
hydroinsulation 1 cm, brick 6.5 cm

044 NO4 HATIY (PNT)
Kep. nnounue 1cm, uem. Mantep 4cm,
Tepmousonaumja 4cm, ab nnoya 40cm,
Heapmu1paHKn 6eToH 6¢cm, xuaponsonauumja 1cm,
Heapm1paHy 6eToH 8cm, WbyHak 10cm

GROUND FLOOR (PNT)

ceramic tiles T cm, cement plaster 4 cm, thermal
insulation 4 cm, reinforced concrete slab on grade
foundation 40 cm, concrete 6 cm, hydroinsulation 1
cm, concrete 8 cm, gravel 10 cm

048 MEBYCTPATHA KOHCTPYKUWMIA U3HALL
HEMPEJAHOT MPOCTOPA (MNT)
namen napket 1cm, uem. ecTpux 4cm,TBpAe niode
MVHepanHe ByHe 2cm, ab nioya 14cm, cTmponop
4 Ccm, UEMEHTHIM ManTep 2cm

FLOOR CONSTRUCTION

ABOVE UNHEATED AREA (MNT)

parquet 1 cm, cement screed 4 cm, rigid mineral
wool 2 cm, reinforced concrete slab 14 cm, styro-
foam 4 cm, cement plaster 2 cm
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048 MEBYCIPATHA KOHCTPYKLIMIA NCMOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA (MTT1) BELOW UNHEATED AREA (MTT1)
Tepmousonauuvja 6cm, ab nnovaldcm thermal insulation 6 cm, reinforced

concrete slab 14 cm

33 MPO30P WINDOW

AOPBEHW - KPpWJ10 Ha KpWJ1o Ca OOUYHKIM CTaKNOM
A=3mm, Ca NNacTUyHOM ecinmHrep PoneTHOM

wooden, single frame, connected double sash with
single glazing 3 mm, plastic roller blinds

CUCTEM TPEJAHA
NATbUHCKO rpejatbe / TOMNOBOA

HEATING SYSTEM
district heating system - hotwater

MPUMPEMA TOMNJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler
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ObjekaT je peann3oBaH Yy MeLOBUTOM CUCTEMY, Ca
APMNPAHOBETOHCKOM KOHCTPYKLMJOM SIMBEHOM Ha fI1LLY
MecTa U npehabprkoBaHUM OGETOHCKM dacagHVM Na-
HenvMa. OCHOBHY — KOHCTPYKUMjY uMHEe MomnpeyHn Oe-
TOHCKM 31a0BK (15 cm) 1 nNyHe 6eToHcke nnodve (14 cm).
MacagHa noBplMHa je pelieHa NpedabprKoBaHUM BU-
WeCNOjHUM NaHeNMa, Ca CrosballlkbiM U YHYTPaLlHM
6eToHCKMM cnojem (6 1 8 cm), CpeauLlbUM TepPMOK30-
NaUMOHMM Cliojem (CTUPOMoP 8 cM) 1 CNOSballkbOM 00-
pagom y Kynujey. CaHuTapHe npoctopuje cy npedadbpu-
KoBaHe 1 pelleHe ¢y Yy GOpPMM MOHTKHNX OETOHCKMX
KabvHa, npeTxoAHO MoTNyHo obpaheHrx 1 onpemsbe-
HUX, Ca MPUNPEMBEHMM MPUKIbYYLIMMa 33 MHCTanauuje.
MperpagHn 3MA0BKN YHyTap objeKTa Cy KNacuyHO 3uaaHu.
Y CKnafy ca TPeHAOBKMa MacOBHE CTaHOrPafAHe, CUCTEM
YHYTpaWHKx obnora je cnabujer keanuteTa. MoaHe 06n10-
re y cobama Cy off XpacTOBOr flamen NapKeTa, Yy KyxuHba-
Ma cy mnacTmyHe “BUHGNEKC” Tpake, AOK Cy CaHWUTapHe
npocTopuje obnoxere Kepammkom. PacagHa ctonapuja
je ApBEeHa-ABOCTPYKA, Ca CMOjeHUM KPUAMMa, 3acTakibe-
Ha jeqHOCTPYKMM CTakAMMa 1 onpem/beHa MaacTUYHUM
ecnuHrep ponetHama. Ca CTaHOBMLITA TEPMMUKE 3aliTh-
Te, CTPYKTypa omMoTaya 1 NprimerseHe aebrbnHe 13ona-
Unje He 330BOJbaBAjy CaBPeMeHe MpPoruce, Te yKasyjy
Ha noTpeby eHepreTckor yHanpehera. OBO ce npBeH-
CTBEHO ofjHOCK Ha Moryhe nosehare aebsbrHa Tepmo-
“3onaumje y XOpM3OHTaSHUM KOHCTPYKLMjama KpoBa U
npu3emsba, anv 1 3ameHy dacagHe ctonapuje. Ca gpyre
CTpaHe, y norneay eHepreTckor yHanpehera dacagHmx
naHena, OAHOCHO MOTEeHLMjaNHOr AMPEKTHOr [0faBaka
Tepmom3onauvje ca Cnosballitbe CTpaHe naHena, NocToje
“3BECHa orpaHmnyerba. OBaKBa MHTEPBEHLM]A HECYMHbU-
BO OM [joHeNa ouekvBaHe pe3ynTate y nornemdy nobosb-
Warba YKYMHUX TEPMUYKNX KaPaKTEPUCTUKA, AOK OU m1c-
TOBPEMEHO Yy MOTMYHOCTV M3MEeHWNa Mpeno3HaT/biB
APXUTEKTOHCKM 1M3pa3 OBaKBOr TWMa objekarta, WTo ce ca
acnekTa CTpyKe He cMaTpa OnpaBAaHOM UHTEPBEHLIMOM.

248

The building was realized in the combined system,
with the reinforced concrete construction cast in situ and
prefabricated concrete facade panels. The main construc-
tion consists of transverse concrete walls (15 cm) and sol-
id concrete slabs (14 cm). The facade is made of prefabri-
cated sandwich panels with a concrete layer outside and
inside (6 and 8 cm, respectively), an insulation layer in the
middle (8 cm Styrofoam), and finishing in pebble dash.
The prefab sanitary facilities are concrete cabins, fully fin-
ished and equipped with fixture fittings before mount-
ing. The interior partition walls were traditionally built.
Consistently to the trend in mass housing, the system of
interior finishes is of lower quality. For flooring, mosaic
oak wood parquet was used in the rooms, viny! tiles in
the kitchen, and ceramic tiles in the bathroom. Windows
are wooden double frames with two single-glazed sash-
es, fitted with plastic Esslinger roller blinds. With respect
to thermal protection, the envelope structure and the in-
stalled insulation do not comply with the present codes
so that there is need for energy enhancement. Primarily,
this refers to fagade window replacement as well as to
potential additions to the thermal insulation in the hori-
zontal roof and ground floor constructions. On the other
hand, there are certain limitations in the considerations
that would involve adding insulation directly to the ex-
ternal side of the facade panels in order to improve their
performance. Undoubtedly, such an intervention would
enhance the overall thermal quality of the building; how-
ever, it would also entirely change its recognizable ex-
pression, which is architecturally unfeasible.
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CrambeHOo-NoCNoBHa 3rpaaa Mixed use building — lamela
TWMNa Jlamena
CnpatHocT Mo+Mp+4+20k Number of floors B+GF+4+2L
bpoj ctambeHux jeanHiua 19 Number of apartments 19
NoBpLnHa TUNCKe eTaxe  bpyTo 257 m? Floor area Gross 257 m?
Heto 223 m? Net 223 m?
[oBpLVHe CTaHOBA C1,4=485m? C2,3=93 m?; Apartment floor areas C1,4=485m% C2,3=93 m%
C5=66 m’ C5=66 m?
[oBpLVHe nokana M=10m? Commercial floor areas J11=10 m?
CnpaTtHa B1CKHa Heto (Csetna) 255 cm Floor height Net 255 cm
BpyTo (CnpatHa)280cm Gross 280 cm
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Jlamena npeacTaB/ba HajydecTanujy TN objekaTa
rpaheH Tokom nepriofa. MocTasmeHa je y cknony Lenw-
He CnMYHKX namena (ynasa) Koje dopmyipajy nonysaTso-
PeHM NPOCTOp, MHTEPNpeTUpajyhn KnacnyHe BpeaHoCTH
rpanckor 6noka. AuHamnKa KoMnosumumje NocTurHyTa je
HaV3MEHWYHMM MOBa4YerbeM flamena off OCOBMHE rpyna-
uuvje. MpaBunHe je reomeTpuje, bnaro pasyheHe dopme,
HeYTPaNHO aPXMTEKTOHCKOT 1 JIMKOBHOT 13pa3a. Pacag-
He paBHK 0BNOXeHe ONeKoM OfMKYje NpaBUIHa PUTMI-
Ka OTBOPA M XOPU3OHTANTHKX CEPKaxa, Ca AUCKPETHVM
[eTa/blMa Yy Hagnpo3opHMM Aenosuma. Ocum eprepa 1
Tepaca, Koju npefctaB/bajy jefnHy “nnactuky”y cmmpe-
HOM ¥13pa3y TUMCKIX eTaxa, KopMnyCcom objeKTa JOMVHMPa
MaHCapaHV KPOB Ca [1Ba HMBOA MOTKPOBSba 3a HopaBak.

The lamela was the most common house type built
in this period. This one is located within a group of simi-
lar lamelas (entrances) that form a semi-closed space in
an interpretation of the classical values of a city block.
Composition dynamics was achieved by recessing the
lamelas from the axis of the group in alternation. The
building has regular geometry, a somewhat complex
plan, and a neutral architectural and visual expression.
The facade planes are clad in brick, featuring a regular
rhythm of openings and horizontal ring beams, with un-
pretentious lintel details. Besides the jetty and the terrac-
es as the only decoration in the calm expression of the
upper floors, the corpus of the building is dominated by
the mansard roof over two levels of the occupied loft.



ATnac BuwenopoanuHmx 3rpaga Cpbuje  Atlas of Multifamily Housing in Serbia

Cutyaumja
Situation Plan

OcHoBa npunzemsba
Groundfloor Plan

OcHoBa TUMCKe eTaxe
Typical Floor Plan

i
i




N | }

|
[ T ] N (/s

[pecek

Section

HerpejaHo
unheated area

rpejaHo
heated area

Jlamena je npetexeHo cTambeHor KapakTepa, ca 19
CTaHoBa (Mo TPW Ha TUMCKOM CMPaTy) W jeAHNM JIOKanom
y npvizemsby. Kpo3 npusemibe je nocTaB/beH Mneladku
nacax Ka yHyTpallHem ABOPULLTY, 13 KOora ce MpucTyna
ynasy objekTa 1 nokany. CTaHOBM Cy OPraH130BaHn OKo
LIEHTPASHO NOCTaB/beHOr NMdTa U NPUPOAHO OCBET/bE-
HOr cTeneHuwTa. [lga Hajseha cTaHa (ABOCOGHM 1 Tpo-
COOHW) OpujeHTVCaHa Cy ABOCTPaHoO, Mmajy nomohHe
npoctopuje v n3asojeHe HohHe 3oHe. MaHcapaHo noT-
KPOBJbeE je PeLIeHO Y [1Ba He3aBKCHa HMBOA, (UeCT CNyyaj
33 OBaKaB TWM KPOBa), NPV Uemy je NpBU WaeHTUYaH Tun-
CKMM eTaxama (Cakp1BEH MaHCapAHOM KOHCTPYKLIVjOM),
JOK [IPYr HUBO NPeACTaB/ba KNacMUHO MOTKPOBIbE Ca
[1Ba Marba CTaHa OPraHM30BaHa y Camom ClIEMEHY KPOBa.

® - nepnopg 1981 - 1990. F - period 1981 — 1990

The purpose of the building is mostly residential, with
19 apartments (3 per floor) and one commercial unit on
the ground floor. On the ground level there is a pedestrian
communication toward the inner yard through which the
commercial unit and the residential part of the building
are accessed. The apartments are organized around the
centrally located elevator shaft and the naturally lit stair-
way. The largest two apartments (two- and three-room)
are two-sided and have utility rooms and separated night
zones. As it is common for such roof types, the mansard
loft has two independent levels, the first of which is iden-
tical to the floors below while the second is a typical loft
with two smaller apartments in the roof ridge.
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OpwurvHanHe U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
KOHCTpyKLMje W/m?K

0,60 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL 1 (SZ1)
ab 31a 15cm, TepMomsonaumja 5cm, cunmkaTtHa reinforced concrete wall 15 cm, thermal insulation
oneka 12 cm 5cm, silicate brick 12 cm

0,57 CNOJbALMW 3W 2 (SZ72) EXTERNAL WALL 2 (S72)
runcaHe nnoye 7cm, Tep nanup, TepMomrsonaunja  gypsum board 7 cm, insulating paper, thermal insu-
5cm, cunmnkatHa oneka 12cm lation 5 cm, silicate brick 12 cm

0,55 CNOJbAWMW 3WA 3 (SZ3) EXTERNAL WALL 3 (SZ3)
rMncaHe nnoye 7cm, Tep Nanup, MMHepanHa ByHa  gypsum board 7 cm, roofing paper, mineral wool
5cm, oneka 12 cm, NOTKOHCTPYKLMja of ApBeTa 5cm, brick 12 cm, timber batten (at 60 cm dist.)/
Ha 60cm / Ba3gyx 40cm, nonpeyHe netse 5/3cm, air gap 40 cm, timber batten 5/3 cm, fibre-cement
obnora o emepHUMa board (eternit)

0,64 CNOJbAWMW 3V 4 (S74) EXTERNAL WALL 4 (SZ4)
ab 3ma 15cm, Tepmomzonalmja 5¢cm, reinforced concrete wall 15 cm, thermal insulation
NOTKOHCTPYKUMja Ol ApBETa Ha 60cm / Basayx 5 mc, timber batten (at 60 cm dist.)/ air gap 40 cm,
40cm, nonpeyre netse 5/3cm, timber batten 5/3 cm, fibre-cement board (eternit)
obnora o emepHuMa

0,38 310 KA HETPEJAHOM MPOCTOPY 1 (ZNT) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
31a Of oneke 6,5 cm, ManTepucaH ca yHytpawmwe  cement-lime plaster, brick wall 6.5 cm, thermal insu-
CTpaHe NPOAYXHMM ManTepom, Tepmounsonatiyja lation 2 cm, brick wall 12 cm, cement-lime plaster
2cm, 31g of oneke 12 cm ManTepucaH
NPOAYKHUM ManTepom

3,09 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
ab 3mg 15 cm reinforced concrete wall 15 cm

1,03 3K KA HETPEJAHOM MPOCTOPY 3 (ZN3) PARTITION WALL TO UNHEATED AREA 3 (ZN3)
3K 0ff cunopekc bnoka 25 cm, 060CTpaHo siporex lightweight concrete block wall 25 cm, plas-
ManTeprcaH NPOLgYKHUM ManTepom tered both side with cement-lime plaster

0,46 31 KA HETPEJAHOM MPOCTOPY 4 (ZN 4) PARTITION WALL TO UNHEATED AREA 4 (ZN4)
ab 3u1a 15cm, TepMomsonaumja 7cm reinforced concrete wall 15 cm, thermal

insulation 7 cm

0,57 310 KA HETPEJAHOM MPOCTOPY 5 (ZN 5) PARTITION WALL TO UNHEATED AREA 5 (ZN5)
ab 3u1a 15cm, TepMomzonaumja 5cm, cunmkaTHa reinforced concrete wall 15 cm, thermal
oneka 12cm insulation 5 c¢m, silicate brick 12 cm

1,05 3K KA CYCEQY/ONNATAUMIA 1 (ZD1) EXTERNAL WALL TO ADJACENT BUILDING /

31 Of cunopekc 6noka 25 cm, ManTeprcaH ca
YHYTPALUFbE CTPAHE NPOYKHUM ManTepom

DILATATION WALL 1 (ZD1)
siporex lightweight concrete block wall 25 cm plas-
tered on inner side with cement-lime plaster
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APBEHW, ABOCTPYKM Ca CNOjeHUM KpUanma ca

wooden, single frame, connected double sash with

3,65 3 KA CYCELY/ONNATALMIA 2 (ZD2) EXTERNAL WALL TO ADJACENT BUILDING / DILATA-
ab3ng 15cm TIONWALL 2 (ZD2)
reinforced concrete wall 15 cm
0,53 MEBYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOT TMPOCTOPA 1 (MNT1) ABOVE UNHEATED AREA 1 (MNT1)
namen napkeT 1 cm, Lem. KowysbmMua 4 cm, parquet Tcm, cem. screed 4cm, cork sound insul.
nnytadoH 1 cm, OMHWA TaBaHuua 19 cm, 1cm, OMNIA semi-fabricated reinforced concrete slab
Tepmousonaumja 4 cm, pabuu mantep 3 cm 19cm, thermal insul. 4cm, plaster on metal lath 3cm
041 MEBYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOT MPOCTOPA 2 (MN2) ABOVE UNHEATED AREA 2 (MN2)
namen napkeT 1 cm, uem. kow. 4 cm, nnyTadoH parquet T cm, cem. screed 4 cm, cork sound insul.
Tcm, OMHWA taBaHnua 19 cm, Tepmorizonatinja 1cm, OMNIA semi-fabricated reinforced concrete
5cm+ BasayWwHK npoctop 9 cm / ap.. Tanne 5/14  slab 19 cm, thermal insul. 5 cm, air gap 9 cm/timber
cm Ha 50cm, obnora oa namnepuje 1 cm batten 5/14 (at 50 cm dist), wood paneling Tcm
043 MEBYCIPATHA KOHCT. 3HAZ MPOJIA3A (MP1) FLOOR CONST. ABOVE OPEN CORRIDOR (MP1)
namen napkeT 1 cm, uem. kow. 4 cm, nayTadoH 1 parquet T cm, cem. screed 4 cm, cork sound insul. 1
cm, OMHWA TaBaHuua 19 cm, Tepmomrzonaumja cm, OMNIA semi-fabricated reinforced concrete slab
5cm+ BasayWHKM NpocTop 9 cm / ApBeHe Tanne 19 cm, thermal insul. 5 ¢cm, air gap 9 cm/timber bat-
5/14 cm Ha 50cm, obnora of namnepuje 1 cm ten 5/14 (at 50 cm dist), wood paneling Tcm
049 MEBYCIPATHA KOHCTPYKLUMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MT1) BELOW UNHEATED AREA 1 (MT1)
Tep nanup, Tepmons. 6 cm, OMHMA TaBaHmua 19 cm roofing paper, thermal insulation 6 cm, OMNIA semi-
fabricated reinforced concrete slab 19 cm
0,29 MEBYCIPATHA KOHCTPYKLIMIA NCNOA FLOOR CONSTRUCTION
_ HETPEJAHOT MPOCTOPA 2 (MT2) BELOW UNHEATED AREA 2 (MT2)
Tep nanvp, Tepmomzonadmja 10 cm, MBL donuja, roofing paper, thermal insulation 10 cm, PVC foil,
rpeauvue 5/8 cm Ha 80 cm, neTse 5/3 cm Ha 60 cm,  timber batten 5/8 (at 80 cm dist.), timber counter
runc nnove 1.cm batten 5/3 (at 60 cm dist), gypsum board 1 cm
B (0,38 KOC KPOB (KKT) PITCHED ROOF (KKT)
E; eTepHUT nnoue, neTeuUe 5/3 Ha 15 cm, rpanowr, eternit fibre-cem. board, timber batten 5/3 (at 15cm dist.),
fallyaHa nognora 2,5 cm, por 10/14 cm Ha 100 cmy gralbit bitumenous sheet, wood plank 2.5 cm, timber raf-
/ Basnyx 4 cm+ TepMonzonaumja 10 cm, neTse 5/3 ter 10/14 (at 100 cm dist.) / air gap 4 cm, thermal insul. 10
¢, MBL donuja, rnc naove 1 cm cm, timber batten 5/3, PVC foil, gypsum board 1 cm
L 33 MPO30P WINDOW
]

M1aCTMYHOM eClinHrep poeTHOM

single glazing, plastic roller blinds

CUCTEM TPEJAFA
[AbUHCKO rpejakbe / TOM0BOA

HEATING SYSTEM
district heating system - hotwater

MPUMPEMA TOMJIE BOAE
eNeKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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Objekat je m3rpaheH TPaaWUMOHANMHUM CUCTEMOM,
rpaherba “Ha nuuy Mecta” Kao n kop sehuHe objeka-
Ta NamesnHor T1na, NpUMapHa KOHCTPYKUMja je pelle-
Ha CUCTEMOM MOMPEYHVX aPMMPAHO - OETOHCKMUX 3M-
foBa febbiHe 15 cm, NOCTaBbEHVX Y ManoM pacTepy
(4.20m). Mako nprnaaHvK nepuofa TOKOM Kora je yno-
Tpeba npedabprkoBaHNX enemeHaTta Omnna Ha BPXYHLLY,
objekarT je, roToBO Yy MOTNYHOCTW, peanv3oBaH TPaaULN-
OHasHo. JeanHa Be3a ca WMHAOYCTPUjanM30BaHUM MPUH-
uMnMma rpaherba ocTBapeHa je ynoTpebom nosy-npe-
babprkoaHe “oMHMa" TaBaHuLe. OCHOBHM GacaaHu 3ug
je TPOCNojHa KOHCTPYKLUMja, Ca YHYTpaLlHbVM Cojem of
rMncaHmx 6nokoBsa (7 cm), cpeanHbM TepMOon30naLmn-
OHVIM CrlojeM (MVHepanHa ByHa 5 cm) 1 CMOofbHOM 06510-
roM ofi cvnukaTHe oneke. PacaHa cTonapuja je aApseHa,
KPWAO Ha KpWno, 3aCTak/beHa jeAHOCTPYKMM CTaKIMMA.
KpoBHa NoBpLUMHa je MOKprBeHa ETepHUT nnovama. Kao
1 ko BehunHe objekaTa rpaheHnx TOKOM neprofaa, Cuc-
TeM YHyTpalWrMx 0bora je HewTo cnabujer KBanuTeTa,
WTO je pe3ynTaT OCHOBHWX OMNpeae/berba MAaCOBHe CTa-
Horpaare. YNPKOC [OCNeHOj TEPMMUKO] 3alTUTU CBUX
efleMeHaTa omoTaua, eHepreTcke nepdopmaHce obje-
KTa Cy [laneko ncrnof CaBpemMeHyvx Npomnmnca 1 3axteBajy
eHepreTcky obHoBy. OCM pPenaTMBHO MPUXBATIBUBMX
MHTepBeHLMja Ha noBeNarby AebrbiHa TEPMUUKOT Ma-
Tepujana y XOPW3OHTASHUM KOHCTPyKLMjamMa KpoBa W
npu13emba, Kao 1 3aMeHe dacafHe cTonapuje, Hajgehu
npobnemu Be3aHn Cy 3a yHanpehere dacaaHnx 31MaoBa.
MocTtojehur TN dacaaHe obnore 3axTeBa 0OMMHE pafoBe
Ha PEKOHCTPYKUWMjW CnojeBa (cknaarbe noctojehmx n no-
CTaBfbakbe HOBYIX), U MOTMYHY M3MEHY apXUTEKTOHCKON
M3pasa objekTa y Crydajy AVPEKTHOr AOAaBarba Cfoja
Tepmouzonaunje. C apyre cTpaHe, HeWTO jeJHOCTaBHWja
W MCMnaTViBMja BapujaHTa MoapasymeBana M peKoH-
CTPYKUMjy dacagHor 31aa ca yHyTpalHe CTpaHe, ann ce
11 OBa MHTEPBEHUM]A Y KOHTEKCTY MPaBHO-TEXHWUYKIMX Of-
HOCa MOpa Y3€eTV Ca Pe3EPBOM.

The structure was built in the traditional system in
situ. As in the majority of lamela buildings, the primary
construction was solved by the system of transverse re-
inforced concrete walls 15 cm thick, set on a small dis-
tance (4.20 m). Although the building belongs to the pe-
riod when prefabrication was at its peak, it was almost
entirely realized using traditional building technology.
The only link to the industrialized construction was the
use of semi-precast Omnia floors. The main facade wall
is a three-layer construction: 7 cm gypsum blocks on the
inside, 5 cm mineral wool insulation in the middle, and
silica brick on the outside. Facade windows are wooden
single frame with two single-glazed connected sashes.
Eternit tiles were used for roofing. As in most buildings
from this period, the system of interior finishes is of lower
quality, which is in accordance with the main principles
of mass housing. Despite consistent thermal protection
to all elements of the envelope, energy performance of
the building is far below the present codes and requires
improvements. Besides relatively viable interventions on
increasing the thickness of thermal insulation in the hori-
zontal roof and ground floor constructions as well as fa-
¢ade window replacement, major challenge would be to
enhance the fagade walls. The existing facade cladding
requires large-scale interventions on the reconstruc-
tion (removal and replacement) of the layers or the en-
tire transformation of the architectural expression of the
building by direct addition of an external insulation layer.
On the other hand, a more manageable and cost-effec-
tive solution would consider an internal reconstruction
of the facade wall; however, such an intervention should
also be taken with some reserve due to potential legal
and technical issues.
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CrambeHOo-NoCN0BHa 3rpaaa
y OKBUPY rpagckor 6noka

Mixed use building in a row

CnpatHocT Cy+Mp+3+M Number of floors B+GF+3+M

bpoj ctambeHuwx jeanHnua 16 Number of apartments 16

NoBpLwnHa TMNCKe eTaxke  bpyto 313 m? Floor area Gross 313 m?
Heto 261 m? Net 261 m?

[oBpLVHe CTaHOBA C1,2=60 m?% C3=37m?’; Apartment floor areas C1,2=60 m?% C3=37m?
C4=62 m? C4=62 m?

[oBpluMHe NoKana

N1=26 m2 J12=38 m?

Commercial floor areas

J11=26 m? J12=38 m?

J13=27 m? J14=35 m%

J13=27 m? J14=35 m?

JI5=16 m?

J15=16 m?

CnpaTHa BMCK1Ha

Heto (Ceetna) 279 cm

Floor height

Net 279 cm

BpyTo (CnpatHa)306cm

Gross 306cm




Y3aHor GpoHTa, Benmke ayorHe Ka yHyTpallHem ABO-
PULLTY 1 Ca BOYHUM CTpaHama “HacnoreHVM" Ha cycene,
objeKkaT je KnacuuaH NpeacTaBHUK 3rpaja Y rpafckom
610Ky. Ha WwecT KOprCHNX eTaxa OpraHr13oBaHu Cy CTam-
6eHO-NOCNOBHIN CafipXKajy, Kao 1 NOMONHE U TeXHNYKe
npocTopuje 3rpage. MDacagHe MOBPLUVHE Cy HeyTpan-
HOr KOMopKTa, Ca HelwTo BeRnM CTeNeHOM AeTarbHOCTY
y 30Hama floha 1 oko NPo30opa. Y3aHUM YIUUHUM GPOH-
TOM, MOCTaB/beHUM Ha perynaumjy ynuue, AOMUHMPA
NOAUIOHANHK epKep, Kao 1 3aBPLUHN AeKOPaTUBHM MO-
TVB NOCTaB/bEH MCNpen MaHcapaHor Kposa. ObjekaT je
NPEACTaBHMK Tanaca Koju Kpajem neproga Texu noct-
MOZEPHOM M3pa3y 1y CaBPEMEHOM MPafiCKOM KOHTEKCTY
Tpara 3a peaeduHNLMjOM TPaAULMOHaNHe “Kyhe'.

® - nepuog 1981 - 1990.

F — period 1981 - 1990

With its narrow front, great depth towards the inner
yard, and side walls connected to the adjacent buildings,
the structure is a typical representative of a building in
a row within a city block. There are six functional floors
with combined residential and commercial content and
auxiliary and utility rooms. The fagcade surfaces are neu-
tral in color, with slightly more details in the window and
loggia zones. The narrow facade along the street front is
dominated by a polygonal jetty and an ornamental mo-
tif in the finishing under the mansard roof. The house is
a representative of a trend from the end of the period
which aspired towards the postmodern expression and
redefinition of the traditional "house” in contemporary
urban context.
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OcHosa npvizemsba OcHoBa TUNCKe eTaxe
Groundfloor Plan Typical Floor Plan



HerpejaHo
unheated area

rpejaHo
heated area

M3ay»KeHn 0bnvK OCHOBE YCIIOBMO je CROXKEHY Op-
raHW3aLMOoHy LWemMy, MPBEHCTBEHO CYTEPEHCKOr W Npw-
3eMHOT fiena, rae Cy AyXK LeHTpanHor newiaukor nacaxa,
NIVMHEeapHO MOCTaB/bEHM KOMEPUMjANHIA 1 TEXHUUKM Ca-
[PKaju, Kao 1 yna3 y ctambeHu feo objekTa. Ha Tpm Tmnc-
Ke eTake 1 MaHCapaM (YeTBpTa TUMCKa eTaxa “cakpreHa”
KOHCTPYKLMjOM MaHCapAHOr KpOBa) OpraH13oBaHo je 16
CTambeHnx jearHurLa (4 no etaxu). CTaHoBM Cy pa3nunduTe
CTPYKType (of jeaHOCOBHOT 1O ABOCOOHO) 1 HELLTO Makbe
NOBPLMHE, y CBEMY NMpema CTaHAAPAVIMA Koju Cy ycmepa-
Ba/V APYLUTBEHY CTaMOeHy 13rpaarsy. Hanvk sehrHm y3u-
[laH1X objekaTa, NPobnem MNPUYPOAHOr OCBET/berba Cpe-
OULLFWX MPOCTOPVja Ha eTaxama peLleH je dopmmparbem
CBETNAPHMKA Ha KOje Cy OKPeHyTe Kyxutbe 1 KynaTuna.

® - nepunog 1981 - 1990. F - period 1981 - 1990

Mpecek
Section

The elongated plan required a complex organization-
al scheme, particularly on the basement and ground lev-
els; here, along the central pedestrian passageway, there
are commercial and utility units in linear alignment as
well as the entrance to the residential part of the build-
ing. The three upper floors and the loft (the fourth floor
created by the mansard roof) contain 16 apartments (4
per floor). The units have different structures (from one-
to two-room) and are not very spacious: they were de-
signed upon the contemporary social housing standards.
As in most urban infills, the solution for natural lighting
of the centrally located rooms was to form light wells to
which kitchens and bathrooms are oriented.
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U ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

==
[
i

0,61 CNOJbAWMK 3WA 1 (SZ1)
NPOAYKHM ManTep 2cm, 314 Of NyHe oneke 25cm,
TepMou3onaLKrja 3cm, CUIMKaTHa oneka 12 ¢cm

EXTERNAL WALL 1 (SZ71)
cement-lime plaster 2 cm, solid brick wall 25 cm,
thermal insulation 3 cm, silicate brick 12 cm

[
B
=0

0,54 CNOJbAWMW 3K 2 (SZ2)
NPOAYKHM ManTep 2cm, 31 Of NyHe oneke 25cm,
Tepmou3onatmja 3cm, Wyrsba oneka 12 cm,
LeMeHTHM Mantep 2 cm

EXTERNAL WALL 2 (SZ2)
cement-lime plaster 2 cm, solid brick wall 25 cm,
thermal insulation 3 cm, hollow brick 12 cm, ce-
ment-lime plaster 2 cm

047 CMNOJbALWMBK 311 3 (SZ3)
NPOAYKHM ManTep 2cm, Wyryba oneka 25cm,
HOBOMEPM 3CM, Wyrsba oneka 12 ¢cm, LeMeHTHN
ManTtep 2 cm

EXTERNAL WALL 3 (5Z3)

cement-lime plaster 2 cm, hollow brick 25 cm, glass
wool novoterm 3 cm, hollow brick 12 cm, cement
plaster 2 cm

B 1,68 CNOJbAWMW 3W 4 (SZ4) EXTERNALWALL 4 (5Z74)

I 31 Of MyHe oneke 25cm obocTpaHo Mantepucar  solid brick wall 25 cm, plastered both side with ce-
—— NPOAYKHUM ManTepoM ment-lime plaster 2 cm

B 1,46 34 KA HETPEJAHOM MPOCTOPY (ZNT) PARTITION WALL TO UNHEATED AREA (ZNT)

[ 314 Of NyHe oneke 25cm obocTpaHo Mantepucar  solid brick wall 25 cm, plastered both side with ce-
[

NPOAYKHUM ManTePOM

ment-lime plaster 2 cm

0,30 MO Y TIY 1(ZT1)
ab 3ua 25 cm, Tepmowmzonaumja 5 cm, mMantep 2,5
cm, xvaponsonaymnja 1 cm, orneka 12 cm

BASEMENT WALL (ZT1)
reinforced concrete wall 25 cm, thermall insulation 5
cm, plaster 2.5 cm, hydroinsulation 1 cm, brick 12 cm

2,30 MERBYCTMPATHA KOHCTPYKLIIA U3HAL
HETPEJAHOT MPOCTOPA 1 (MNT)
Kepammyke nnoyme 1cm, LemeHTHa Kowyrbrua 4
cm, ab nnoYa 14 cm, NpPoaYyXHW ManTep 2 cm

FLOOR CONSTRUCTION

ABOVE UNHEATED AREA 1 (MNT1)

ceramic tiles T cm, cement screed 4 cm, reinforced
concrete slab 14 cm, cement-lime plaster 2 cm

262

0,35 MEBYCIPATHA KOHCTPYKUWMIA M3HAL
MPOJTA3A/EPKEPA 1 (MET)
napkeT 1 cm, LeMEeHTHa KoLysbuua 3 cm,
nnyTadoH 1 cm, TM3 TaBaHumua 20 cm,
Tepmomonayumja 10 cm, Npoay»KHM ManTep 2 cm

BUILDING OVERHANG FLOOR

CONSTRUCTION 1 (MET1)

parquet 1 cm, cement screed 3 cm, cork sound in-
sulation, TM3 slab with hollow clay block 20 cm,
thermal insulation 10 cm, cement-lime plaster 2 cm

0,53 MEBYCIMPATHA KOHCTPYKUMIA NCNOA
HETPEJAHOT MPOCTOPA 1 (MTT)
nakoapmupaHa Kowysbuua 3 cm, ME donvija,
Tepmomsonauumja 5 cm, TM3 TaBaHnua 20 cm,
MPOAYKHM ManTep 2 cm

FLOOR CONSTRUCTION

BELOW UNHEATED AREA 1 (MT1)

reinforced cement screed 3 cm, PE foil, thermal in-
sulation 5 cm, TM3 slab with hollow clay block 20
cm, cement-lime plaster 2 cm
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APBEHN je,ELHOCprKVI Ca TepMomn30/iallMOHM
CTaK/IOM, Ca aCTM4yHOM eCnivHrep posieTHOM

il R 0,32 KOC KPOB 1 (KK1) PITCHED ROOF 1 (KK1)
—_— GakapHu M 0,7mm, Tep xapTwvja, AallyaHa oniata  copper roofing sheet 0.7 mm, roofing paper, timber
2,4 cm, por 10/12 cm Ha 80 cm / MyHepasnHa plank 2.4 cm, timber rafter 10/12 (at 80 cm dist.), min-
ByHa 12 cm, apseHn powtusb 3/5 cm, ME donwmja,  eral wool 12 cm, timber batten/timber counter bat-
Komyes naode 1.cm ten 3/5 cm, PE foil, komcel fibre - cement board 1 cm
1,03 PABAH KPOB / TEPACA (RKT1) FLAT ROOF / TERRACE (RK1)
NMBEHN TepaLlo 3 cm, xuapomrsonauumja 1 cm, TM3  terrazzo flooring 3 cm, hydroinsulation T cm,
TaBaHuua 20 cm, TepMomsonaumja 3 cm, npoayxHu  TM3slab with hollow clay block 20 cm, thermal insu-
Mantep 2 cm lation 3 cm, cement-lime plaster 2 cm
0,57 NOA HATIY (PNT1) GROUND FLOOR (PNTT)
LIeEMEHTHM ecTpux 5 cm, HabujeHn 6eToH 10 cm, cement screed 5 cm, rammed concrete 10 cm,
HabujeHn necak 40 cm, ab nnoya 40 cm, HabujeHn  rammed sand 40 cm, concrete slab on grade foun-
6eToH 5 cm, xuapowvzonaumja 1 cm, HabujeHu dation 40 cm, rammed concrete 5 cm, hydroinsula-
6eToH 10 cm, WibyHak 15 cm tion 1 ¢cm, rammed concrete 10 cm, gravel 15 cm
30 MPO30P WINDOW

wooden, single frame with insulating glazing, plas-
tic roller blind

r —
b1
p - ———- 1§
e 1
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CACTEM TPEJAHBA
JaIbVHCKO rpejarbe / TonnoBos

HEATING SYSTEM
district heating system - hotwater

MNMPUMPEMA TOMJE BOJE
enekTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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TexHonoruja rpaherba, KOHCTPYKLMja U MaTepujanu-
3alMja objekTa Cy KapakTepuCTUYHK 3a “y3unaaHe” objek-
Te y CKNomy rpaackor 6oka. Matksi 0b1M nHBecTMumje 1
NPOCTOPHa orpaHnyerba NoKalmje Ha Kojoj je urpaheH,
YyCNoBUAM  Cy MNPUMEHY  TPaaWUMOHANHMX  TeXHMKa
rpaherba. MNprMapHa KOHCTPYKUMja peanv3osaHa je Ha
NMLY MecCTa, Kao CKefleTHa apMnpaHobeToHCKa 1 31aa-
Ha MacMBHa KOHCTPYKUMWja of nyHe oneke (25 cm). Xo-
PU30HTaIHEe KOHCTPYKUMje Cy NMyHe apMUMpaHObeToHCKe
nnoYye v NONyMOHTaxHe TaBaHuue Tmna TM3 (20 cm).
(acagHe NOBpLUMHE Cy pelleHe Kao KNacWyHM CeHABMY
310BW, Ca C/I0jeM TepMUUKe n3onauumje 3 cm (MrHepan-
Ha ByHa) 1 cnorballtbym cojem off GacaHe oneke y fAsa
TOHa. YIMUHK epKep je MOKPMBEH 3aBPLUIHMM CrlojeM da-
capHor manTepa. lNperpagHu 31goBK YHyTap objekTa cy
KnacuyHo 3uganuv (12 n 25 cm). Kao v Ha BehnHu cTam-
6eHnx objekaTa rpaheHnx TOKOM Mepwofa, KBanuteT
YHYTPaLLFbMX 06/10ra je HeLWTo NoWnjy, LTO Cce AOBOAN Y
Be3y Ca TPeHAOBMMa Y MAaCOBHOj CTaHorpagbn. GacagHa
CTonapvja je APBEHa, 3acCTak/beHa TePMOM30MaLMOHNM
CTaK/IOM 1 ONpem/beHa MAACTUYHKM eClIMHrep pPoneT-
Hama. Hag 3aBpLUHOM NOTKPOBHOM eTaxom dpopmMmpaHa
je KnacmyHa ApBeHa KOHCTPYKLMja KOCOT MOIMIOHANHOr
KpoBa, MOKpvBeHa ETepHWT nnoyama. VI3yseTHO mane
AebsbriHe TepMmyke n3onaumje y dacagHUM 31goBMMa
Ce, Ca acnekTa CaBPemeHMX TEPMUYKMX CTaH4apha, He
MOTy CMaTpaTi 3a40BO/baBajyinm 1 ykasyjy Ha notpe-
6y eHepreTcke obHoBe. OCM AofdaBatba TePMUUKE 13-
oflaumje y XOPU3OHTAHMM KOHCTPYKUMjama OMOTaua,
WTO NPeACTaB/ba PENATUBHO MPUXBATIBUBY VHTEPBEH-
Lmjy, NoTeHUwMjanHo yHanpeherse GacagHor omoTava 3a-
XTeBa 0bMMHe pafjoBe Ha PEKOHCTPYKUMjI ClojeBa (CKu-
Jarbe nocTojehunx v NocTaB/mbarbe HOBMX), MW NOTMYHY
NPOMEHY apPXMTEKTOHCKOT 13pa3a objekTa (ArpeKTHO A0~
[aBarbe Cloja TepMOm3onaLmje), LTO Ce KOHaYHO Y KOH-
TEKCTY OMPaBAaHOCTV KOMMIETHE VMHTEPBEHUM]E MOXe
CMaTpaTH orpaHuryaBajyhm dpakTopom.
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The building technology, the construction and mate-
rialization of the structure are characteristic of urban in-
fills. Since this was small-scale development on a spatial-
ly restricted location, traditional building methods were
used. The primary construction was built in situ, solved
as a reinforced concrete skeleton and a massive 25 cm
brickwork construction. The horizontal constructions are
solid reinforced concrete slabs and 20 cm semi-precast
TM3 ceilings. The facade surfaces were solved as sand-
wich walls with 3 cm mineral wool insulation and outer
two-tone face brick. The front jetty was rendered with fa-
cade mortar. The interior partition walls are of 12 and 25
cm brick. As in most residential buildings from the pe-
riod, the quality of the interior finishes is of lower qual-
ity, which is related to the tendencies in mass housing
construction. Facade windows are wooden, with thermal
glazing, and fitted with plastic Esslinger roller blinds. The
final loft level is under a typical wooden mansard roof
construction with Eternit tile roofing. Particularly thin
thermal fagade wall insulation cannot satisfy the present
thermal standards and indicates the necessity for energy
rehabilitation. Besides installing additional insulation in
the horizontal envelope constructions, which would be a
relatively viable intervention, potential energy enhance-
ment measures would require extensive reconstruction
of the fagade layers (removing and replacing the exist-
ing ones) or entire transformation of the architectural ex-
pression of the building by adding an external insulation
layer directly; in view of feasibility of the whole interven-
tion, this could be considered as a limiting factor.
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CrambeHOo-NoCNoBHa 3rpaaa
BEJIMKE CNPATHOCTN — CONUTEP

w P

Mixed use high-rise building

CnpatHocT Hnp+p+124T1c Number of floors LGF+GF+12+RF

bpoj ctambeHunx jeanHnta 63 Number of apartments 63

NoBpLwnHa TMNCKe eTaxke  bpyTo 420 m? Floor area Gross 420 m?
Heto 372 m? Net 372 m?

[oBpLVHe CTaHOBA

C1=70m? C2=65m?

Apartment floor areas

C1=70m? C2=65 m?;

C3=45m? C4,5=75m’;

C3=45m? C4,5=75 m?

C6=78 m?*; C7=50 m’

C6=78 m? C7=50m’

[oBpLVHe nokana 11,2=79m? Commercial floor areas 11,2 =79 m?
CnpaTtHa B1CKHa Heto (Ceetna) 259 cm Floor height Net 259 cm
BpyTo (CnpatHa) 280cm Gross 280cm
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BuwenopoamnyHm ctambeHo-NocnoBHM objekat ca 14
KOPWCHMX eTaxka, peani3oBaH je Kao W34BOjeHU ConuTep
y OKBMPY rpynauuje 3rpafa namenHor tmna. Objekar je
cnoboaHe-pasyheHe popme v yjeHaueHor apxXMTEKTOH-
CKOr 13pasa Mo BepTVKanW, WTO NPeACTaB/ba jeHy Of
OCHOBHWX KapakTepUCT1Ka OBOT TWMa 3rpaja y OBOM re-
pvogy. Mopea 12 TUNCKKX eTaxa, y CTPYKTYpw 0bjekTa ce
1N3[Bajajy HNCKO MpU3emsbe, y KOMe Cy CMellTeHe rapa-
xe 'y dOpMM aHeKCa, TeXHMUKe NpocTopuje 1 CTaHapCKe
OCTaBe, NPM3emM/be HaMEHEHO CTaHOBAatbY 1 MOC/IOBarbLY,
Kao ¥ 3aBpLUHa NOByUYeHa eTaxa ca CTaMbeHnM U1 3ajef-
HUUKMM CafipKajvima. Konckiy NprucTyn rapaxama v oojek-
Ty OCTBapyje Ce Y HMBOY HUCKOT NMPU3emsba, oK je Ha B~
COKOM Mpwizemrby GOpMMPaH rMasHK NeLlavukm ynas.

1'/
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The mixed use multifamily building with 14 func-
tional floors was realized as a detached tower belong-
ing to a group of lamela buildings. The structure has a
free-form plan and a uniform vertical architectural ex-
pression, which is one of the main characteristics of this
house type of the given period. In addition to its 12 up-
per floors, the building has the low ground floor with ga-
rages in the annex, utility and storage rooms; the raised
ground floor with residential and commercial units; and
the top recessed floor with residential and communal
content. The driveway access to the garages and the
building is on the low ground level while the main pe-
destrian entrance is on the raised ground floor.
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OcHoBa BMCOKOT Npu3emMsba

Groundfloor Plan

HerpejaHo
unheated area

rpejaHo
heated area

CrambeHO-MOCNOBHN  CaApKajui  OpraH130BaHM Cy
OKO UEHTPaNHO MOCTaB/beEHE BepTMKaNHE KOMYHMKa-
umje, y Kojoj cy cTeneHuwTe v 6atepuja nuoTtosa. Y npu-
3emsby 0bjeKTa Cy, nope[ ABa ABOCOOHa CTaHa, CMELLITEHa
1 ABa fIOKana, KojuMa ce MpKCTyna ca Criosballkbe CTpa-
He objeKTa. Ha TUNCKOj eTaxn OpraHn30BaHo je 5 CTaHo-
Ba pasnunymTe CTPYKTYpe ¥ NOBPLMHE (Of jeaHOCOOHOT
[0 ABOVIMOCOBHOT), MPOjEKTOBAHMX MPema MUHUMANHUM
CTaHAapaMMma, LTO je 610 OCHOBHO OMNpefesbere MacoB-
He CTaHorpaare. Y CTPYKTYpM CTaHOBa Mpeno3HaT/biaa
je TMnnuHa andepeHUMjaLmja [HEBHE 1 HONHe 30He, Koje
Cy NoBe3aHe XOAHWKOM Ca LEHTPANHO NMOCTaB/bEHNM Ca-
HUTapPHKUM 610KkoM. CBU CTAHOBK OCUM jeAHOMNOCOBHOT
“Majy nohe AVPeKTHO Be3aHe Ha AHEeBHE 30He.

® - nepnopg 1981 - 1990. F - period 1981 — 1990

OcHoBa TUMCKe eTaxe
Typical Floor Plan

Residential and commercial content are organized
around the centrally positioned vertical communication
shaft, containing the stairway and the elevator group. On
the ground floor, there are two apartments and two com-
mercial units, accessed from the outside. On each upper
floor, there are 5 apartments with varied structures and
areas (from one- to two-and-half-room), designed upon
minimal standards according to the basic principles of
mass housing construction. The units feature the typical
differentiation into diurnal zones, connected with a cor-
ridor with the centrally located sanitary core. All apart-
ments except the one-and-half-room unit have loggias
directly connected to the day zone.
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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,58 CMNOJbAWMK 31O 1 (SZ1) EXTERNAL WALL 1 (5Z1)
TPOC/OjHY NaHen: 6eToH 16 cm, CTMponop 6¢m, triple layered panel: reinforced concrete 16 cm, sty-
6eToH 6cm rofoam 6 cm, reinforced concrete 6 cm

0,59 CMNOJbALWIMK 310 2 (SZ2) EXTERNAL WALL 2 (572)
TPOC/OjHM NaHen: 6eToH 8cm, CTMPOoNop 6¢m, triple layered panel: reinforced concrete 8 cm, sty-
6eToH 6cm rofoam 6 cm, reinforced concrete 6 cm

0,69 CMNOJbAWMK 310 3 (SZ3) EXTERNAL WALL 3 (SZ3)
ab 3na 16 cm, cTrponop 4cm, dacagHa oneka reinforced concrete wall 16 cm, styrofoam 4 cm, fac-
12cm ing brick 12 cm

1,76 CMNOJbAWMK 310 4 (SZ4) EXTERNAL WALL 4 (574)
mepmoH ManTep 2 cm, 6eToHCKM 31a 19 cm, termon insulating plaster 2 cm, reinforced concrete
mepmoH Mantep 4 cm wall 19 cm, termon insulating plaster 4 cm

2,83 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
ab 3ma 22cm reinforced concrete wall 22 cm

0,65 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
ab 16 cm, ctuponop 4cm, dacagHa oneka 12cm reinforced concrete wall 16 cm, styrofoam 4 cm, fac-

ing brick 12 cm

0,45 MEBYCIPATHA KOHCTPYKLUMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOT TIPOCTOPA (MNT) ABOVE UNHEATED AREA (MNT)
XPacToB napkeT 1cm, nognora oa dnopbuta 2cm,  oak parquet flooring 1 cm, wood-cement screed 2
MBLl donwja, MrHepanHa ByHa 1.5cm, ab nnova cm, PVC foil, mineral wool 1.5 cm,reinforced con-
20cm, Tepmovizonaumja 4cm, crete slab 20 cm, thermal insulation 4 cm, cement-
NPOAYKHN ManTep 2cm lime plaster 2 cm

0,48 PABAH KPOB 1 (RK1) FLAT ROOF 1 (RKT)
6eToHCKe nnove 4cm 'y Cojy necka 3cm, concrete tiles 4 cm in 3 cm sand bedding, bitume-
OUTYMEHCKa x1apour3sonaumja 1cm, Tepmmyka nous hydroinsulation 1cm, thermal insulation 6 cm,
n3onauuja 6¢m, NapHa 6paHa, CNoj 3a Nag MuH. vapour control layer, concrete laid to fall (min. 3 cm),
3cm, ab nnova MuH. 16,5 reinforced concrete slab 16.5 cm

049 PABAH KPOB 2 (RK2) FLAT ROOF 2 (RK2)

rpaHynMpaHn WibyHak 5cm, BUTymMeHcKa
X1apomnsonaumja 1cm, Tepmmyka nsonauuja 6¢m,
napHa bpaHa, CN1oj 3a Naf MUH. 3cm,

ab nnoya MmH. 16,5cm

gravel 5 cm, bitumenous hydroinsulation 1 cm,
thermal insulation 6 cm, vapour control layer, con-
crete laid to fall (min. 3 cm), reinforced

concrete slab 16.5 cm
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MPO30P
AOPBEHW, KOWNO Ha KPWAOo Ca NA1acTnyHOM
eCyIMHrep pPoNieTHOM

WINDOW
wooden, single frame, connected double sash with
single glazing, plastic roller blind

CUCTEM TPEJAHA
NATbVHCKO rpejatbe / TOMNOBOA

HEATING SYSTEM
district heating system - hotwater

MPUMPEMA TOMNJIE BOAE
enekTpuUHM 6ojnep

HOT WATER SYSTEM
electric boiler
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ObjekaT je peanu3oBaH Yy WHAYCTPWjanM30BaHOM
KpynHonaHenHom cuctemy PA[lI-baneHcu (RAD-Balency),
canpedabprikoBaHUM GETOHCKIM enemeHTMa. [prmap-
HY KOHCTPYKUMjy UMHe BEPTVKaNHK NaHenu AebmuHe 16,
19 1 22 cm, MOHOMUTU30BAHM CEPKIaXMMa MPUINKOM
MOHTaxe. MehycnpaTHa KOHCTpYyKLWja je NyHa 6eToHCKa
nnoyva AebsbrHe 16.5 cm. MacagHu NaHenu cy TPOCNoj-
HW, Ca CNObalLHOM ¥ YHYTPALIFOM CTPaHOM Y apMmpa-
HOM GeTOHy, 6e3 HarnaleHe NnacTvKe 1 3aBpLHO 6oje-
HW dacagHMM Mpemasom. Y CKnomny naHena NocTas/beH
je TepMoU30MaLMOHK Coj CTUponopa 6um. MocebHy of-
NVIKY MaTepujanvsaumje npeactasmba npedabprkoBaHa
6eToHCKa KabrHa caHWTapHOT YBOpa Ca NPUMPEMIbEHVM
NPUK/bYYLVMA 3a MHCTanauwje Kynatuna n kyxume. [Npe-
rpage yHyTap CTaHOBa Cy JIakin MOHTaXHW 31A0BM Ca M-
ncaHom obnorom. NofgHe obnore cTaHoBa of namenHor
napkeTa, BMHMI-a36eCTHYX MA0Ya, Kao U KepammyKmx
nnouvua manor Gopmarta, yKasyjy Ha HELUTO HWXKM KBa-
NNTET 3aBPLIHMX 0bMora KapakTepucTMyaH 3a MacoBHY
CTaHOrpaamy. [1oAoBM Yy 3ajeAHNYKMM NPOCTOPKMjaMa,
XOAHULMMA W Ha CTENEHULTY Cy 0BNoXeHN BETOHCKMM
Kynnje nnodyama mnm rymeHom obnorom. MacagHa cTo-
napuja je apBeHa — ABOCTPYKa, Ca CMOjeHnM KpUnnma,
3acTak/beHa jeJHOCTPYKUM CTakIvMMa U ca yrpaheHum
MNATHEHVUM WM MNACTUYHUM eCciMHrep 3actopuma. Ca
CTAHOBULLUTa CaBPEMEHUX EHEPrETCKMX NPOMNMCa, CTPYK-
Typa TepMMYKOr OMOTaua je He3afjoBosbagajyha 1 3axTe-
Ba eHepreTcko yHamnpeherbe. Y KOHTEKCTY YKynHe mo-
BPLIVHE ¥ reoMeTpuje oMoTaua, OCvM 3ameHe dacagHe
cTonapvje, Hajgehe ywTepe je Moryhe ocTBapuT HTEpP-
BEHLMJOM Ha BepTuKanH1M dacagHumM naHenvma. Mnak,
OMPEKTHO fOAaBarbe C/10ja TepmMomn3onaLumje ca cnosba-
WHbe CTpaHe naHena, AOHeNo 6y ouekrBaHe pesyntaTe
Ca acnekTa TepMmnYKe 3aLiTuTe, any Ou ce MCTOBPEMEHO Y
NOTNYHOCTU NPOMEHNO KapaKTEPUCTUYHU apXUTEKTOH-
CKM 13pa3 0bjeKTa, WTO Ce Ca acrneKkTa CTPyKe He Moxe
CMaTpaTv ofroapajyhiM NpUCTymnom.
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The building was realized in the prefabricated RAD-
Balency system with prefabricated large concrete panels.
The primary construction consists of vertical 16, 19 and
22 cm panels fixed by ring beams when mounted. The
floor construction is a solid 16.5 cm concrete slab. The
facade panels have three layers; the inner and outer lay-
ers are of reinforced concrete, coated and without pro-
nounced decoration; the middle layer is fitted with 6cm
Styrofoam. A special materialization feature is the pre-
fabricated concrete sanitary cabin fully equipped with
bathroom and kitchen fixture fittings. The unit partition
walls are lightweight precast walls with gypsum coating.
Flooring in the apartments includes mosaic parquet, vi-
nyl asbestos tiles, and small-format ceramic tiles, which is
the choice that indicates somewhat lower quality of in-
terior finishing characteristic of mass construction. Peb-
ble dashed concrete and rubber floor coating was used
in the common rooms, hallways and the stairway. Fa-
cade windows are wooden double frames with two sin-
gle-glazed sashes, fitted with canvas or plastic Esslinger
roller blinds. With respect to contemporary building en-
ergy codes, the structure of the thermal envelope is inad-
equate and requires improvement. Considering the to-
tal envelope area and geometry, in addition to window
replacement, greatest savings can be accomplished by
an intervention on the vertical facade panels. Although
direct external application of a thermal insulation layer
would bring desired effects on energy performance, it
would fully transform the characteristic expression of the
building, which is architecturally inadequate.



® - nepurog 1981 - 1990. F - period 1981 - 1990

273






r nepuog 1991 - 2012.



ATnac suwenopoanuHmx 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

1945.

1919.

[ - nepuog 1991 - 2012.

Hajsehn geo nepuofa obenexwune cy yecte npome-
He 1 nNpeBuparsa y APYWTBEHO-NOAUTUYKIAM 11 €KOHOM-
CKMM OHOCMMA Y PEervoHy, LWTO je JOBEeNO A0 3acToja
KOMMIEeTHe NpvBpese, a CaMim TUM 1 CBODerba aKTWB-
HOCTW rpafeBMHCKOr CeKTopa Ha MUHUMYM. Y NPBOj No-
nosuHN neprofa (1991-2000) aona3n Ao 3HavajHe cTar-
Hauwje y CTaHorpaahW, Kafa je nsrpaheHo caera 5% of
yKynHor 6poja 3rpafia y 3emsbu. Vlako ykynaH 6poj 3rpa-
Ja v3rpaheHnx TokoM umTaBor nepvioga (23% of ykyn-
Hor 6poja y Cpbuji) He yKasyje Ha Tako HeWTo, MOXe ce
pehu fa ce pagu, npe cera, 0 pe3ynTaTy rpaheBUHCKIMX
AKTVMBHOCTW y ApYroj nonosuHu nepuoga 2002-2009.
Tapa nonasu, Havme, A0 CMUPMBakba APYLUTBEHO MOMW-
TUUKIMX TEH3Mja, a ¥ CTabunm3aLmnje NpuarKa Ha ToKanHoMm

1960.

1970. 1980.

G - period 1991 - 2012

The greatest part of this period was marked by socio-
political turmoil and frequent changes in economic rela-
tionships in the region, due to which the entire economy
came to a standstill; consequently, the activities of the
construction industry were also reduced to a minimum.
In the first half of the period (1991-2000), the trend in
housing construction flattened out, with an output of
only 5% of the total building stock. The overall figures for
the entire period (23% of the total census in Serbia) do
not reveal the fact that they mainly refer to the building
activities from the second half of the observed period
(2002-2009). This was the time when the social and po-
litical tensions eased to a certain extent, affecting stabili-
zation of the local property market and intensification of

1991 - 2012.



TPXKULITY HEKPETHWHA 1 MHTEH3MBMPaHba rPaNeBNHCKIX
aKTMBHOCTW. Tpajfe ce nojeanHauHK ObjeKTV Ha 3aceb-
HUM TPaACKMM Naplienama, ann v sehe, 61IO0KOBCKM Op-
raHM3oBaHe rpynauuje 3rpaga. Minak v osaj nosuT1eaH
TPeHA je KpaTkor Aaxa, Oyayhv ga y nocnefrbux Heko-
JIMKO FOfMHa, YCNEe CBETCKE eKOHOMCKE KpK3e, MOHOBO
[0Ma3n A0 CTarHaumje TOXMLWTa HEKPETHMHA ¥ 3HaYajHOT
CMatbetba M3rpaarbe cTambeHrx 3rpaja.

VI3MerbeHN TPXULWHM 1 PYLITBEHO-EKOHOMCKM Of-
HOCW y nepuogy TPaH3vuvje, [OBeNM CY A0 MPOMeHa U
y TEXHOMOTMjN W OpraHu3aunjv rpahersa, OOHOCHO - 0
HamyWwTaka Jo Tafja npeosnahyjyher Tvna macoBHe WH-
JyCTpuvjann3oBaHe rpaghe npedabprkoBaHmx objekara.
[Mpenasw ce Ha v3rpaarby NojefnHauHnX CTaMbeHx 3rpa-
13, KOje Ce, Y YCJIOBVIMa PasIMumNTOr KOHTEKCTa JIoKaLmje,
ypPOaHMCTUYKMX ycroBa rpahera 1 obnvka duHaHCK-
patba, peanunsyjy y TpaauuUmMoHanHom cuctemy rpahersa
"Ha N1Uy MecTa’, y3 NpUMEHY CaBpemMeH X enemeHara ma-
Tepujanusauuje 1 3aBpliHe obpaae. JegHo of obenexja
n3rpagrbe y OBOM NeEPUOAY, KOje je CBakako OnpeAennio
HauuMH 1 NpuHUWNe rpahemsa, jecTe NPOMeHa y HaunHy
dUHaHCKparba. HakoH felleHnja KanuTamHux ApHKaBHUX
MHBECTULMja Y M3rPaakby BEVKMX CTaMOeHWX Hacesba,
y OBOM Mepuomy ce npenasn Ha NpuBaTHM OBIUK WH-
BeCTMparba, a Koju Ce, NPBEHCTBEHO, OAIMKOBAO Orpa-
HUYEHM OOMMOM WHBECTYILM]A, OAHOCHO - M3rPajHOM
nojeavHaYHnX objekaTa Ha 3acebHuM napuenama. Y no-
pehetby ca MPeTXoAHUM NePVOoAMMa, Kafa ce rpagmnno
Ha BENMKMM OTBOPEHMM NapLienama 610KOBCKOT Kapak-
Tepa, y OBOM NePUOAY Ce U3rpafrba MPBEHCTBEHO Be3yje
3a Makbe, NojefiHayHe napLene, koje ce Hajuelwhe Hana-
3e y cknony noctojehrix 6r10KoBa.

[lpeBacxoHO TPXWUWHA OpwujeHTaumnja y CTaHo-
rpaAmK y Nocnefrux Aecetak rogvHa, ytvuana je Ha
Pa3HOBPCHOCT CTPYKType m3rpaheHmnx objekata. lpage
ce 0bjeKTV CoOBOAHOT apXUTEKTOHCKOT 13pasa, ca Yyec-
TVM, 0O HEMPeno3HaTUbMBOCTU M3MELLaHNM CTUICKAM
KapaKkTepucT1kKama, Kao 1 6pojHMM Bapwjalinjama y 0b-
JINKOBHUM PeLLerbnMa 1 NIMKOBHO] MHTepnpeTaumju. Y
TUMOMOLLKO] CTPYKTYPU AOMUHMPajy cnobofHocTtojehe
3rpage (44%), kao u 3rpaje rpaheHe y rpagckom Hu13y
(34%)w, oHe 3ajefiHO, YMHe BuLe o ABe TpehuHe obje-
KaTa m3rpaheHvx y oBOM Mepuody. 3rpage rpahexe y

- nepnop 1991 —2012. G - period 1991 - 2012

property development. This included building both indi-
vidual structures on separate city lots and larger groups
of buildings organized in blocks. However, the posi-
tive trend did not last long as the world economy crisis
caused yet another stall on the property market and a
significant drop in housing production.

The transformed social and economic relationships
as well as the transition to market economy caused
changes in building technology and organization, which
meant that prefabrication as the prevailing method of
mass industrial construction now had to be abandoned.
There was a switch to individual residential construc-
tion, realized in different conditions regarding the loca-
tion context, urban coding and financial frameworks;
the projects were built using the traditional in-situ sys-
tems with the addition of modern elements in materi-
alization and finishes. A key factor in determining the
methods and principles of construction was definitely
the transition in financing. After decades of state capital
investment in developing vast housing estates, property
development passed on to private investors, who oper-
ated on a much smaller scale, i.e. built individual hous-
es on separate lots. Unlike in the previous periods when
houses were built on large open lots in the form of hous-
ing estate blocks, housing construction was now mostly
concentrated on smaller individual lots, usually located
within existing blocks of buildings.

In the past ten years, predominantly market-orient-
ed housing development has brought on much variety
in the structure of the realized projects. There are build-
ings with free architectural expressions, their stylistic
characteristics often blended beyond distinction, dis-
playing numerous variations in design solutions and vi-
sual interpretation. Typologically, there is prevalence of
the free-standing house (44%) and the house in a row
(34%) which together account for more than two thirds
of structures built in the period. The lamela is represent-
ed by only 22% of the total number of buildings. This can
be explained by the changes in financial mechanisms
combined with small-scale investments and spatial con-
straints of prospective locations. Another distinguishing
feature of the period is the disappearance of the high-
rise tower (buildings with 10 floors and above), which
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bopmu Bennkinx namena obyxsatajy csera 22% of yKymn-
Hor 6poja objekaTa. To ce Moxe 0bjacHUTU M3MeHama Y
HauMHy GWHaHCKparba, anM U MarbM OOMMOM MHBEC-
TVUMja, KaO 1 MPOCTOPHUM OrpaHuYerrMa noKalmja Ha
Kojuma ce rpaau. MNocebHa KapakTepucTka OBOT Nepu-
ofa je MOTNYHO OfCYCTBO BWCOKMX 3rpafa — conutepa
(0b6jekTn o 10 1 BULWE eTaxa), a KOju CY, Y BEIMKOj MepH,
obenexunnu npetxonHe nepwofe. (Anjarpam 1.) Osa npo-
MeHa je yCnoB/beHa M3MEHOM onpeaerberba farber yp-
6aHNCTUYKOT Pa3Boja MPajloBa M OrpaHuYaBarba yKynHe
BUCMHE HOBUWX ObjekTa. Hanme, Beh nmoueTkom nepuopa,
3aKOHCKOM PerynaTvBOM 3HauajHo je orpaHnyeHa BUCK-
Ha HOBMX ObjeKaTa, a Kao MakcvmanHa B1cmnHa oapeheHa
je cnpatHocT M+6 eTaxka. OBakaB TpeH[ OApX*ao ce CBe
[0 NpeA Cam Kpaj NeproAa, Kaaa, Nod NpUTUCKOM YCo-
Ba CaBpEeMeHOr TPXMLLTA, oMa3n A0 "Npobujarba” oBor
napameTpa 1 NMOHOBHOI OTBaparba MOryRHOCTW MAaHW-
parba 1 rpahera BUCOKMX objeKkaTa.

[Oujarpam 1 - 3acTyn/beHocT TMnosa mehy objekTma rpahe-
HumM y nepuogy 1991-2012.
34%
Y Huzy
In a row

22%
Jlamena
Lamela

Ocnm M3MeHa Ha TEXHWNYKO-TEXHONMOLLIKOM MiaHy
rpaherba, APYLITBEHO-EKOHOMCKe MPWNKe JOBeNe Cy U1
[0 MU3MeHa y CTPYKTYpU cafipkaja objekata. Ycnen yop-
3aHOr pasBoja 1 [eleHTpann3aunje npvspeae, yCuyx-
HO-TPrOBMHCKE ¥ MOCIIOBHE [eNaTHOCTM MOHOBO MOCTajy
CacTaBHW caapkaju HoBMX ObjekaTa. lpade ce objeKkTn
Ynjn Cy NPU3EMHN 1 CYyTEPEHCKN [eIOBW, a BPSIO YeCTo
1 NpBe eTaxe, AS/MMMYHO AN Y NOTNYHOCTW pe3epsu-
CaHW 3a Pa3Boj NOMEHYTVX AeNaTHOCTW. Buwe of nono-
BMHe objekaTa M3 oBOr nepuofa (60%) Mma Aenmny-
HO aKTVBMpaHe Npu3emMHe napTuje, y BUOY NOCIOBHUX
NPOCTOPa HaMereHVX AenatHoctma. [NpoueHTyanHo
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could be regarded as the hallmark of the previous pe-
riods (Chart 1). This change resulted from the new di-
rection in urban development and the limitation to the
height of new buildings, which was now set to the maxi-
mum of GF+6. Such a trend lasted until the end of the
period when the pressure of the market pushed the limit
further, once again creating the possibility to plan and
construct high-rise buildings.

Chart 1 — Breakdown by 1991-2012 house types

44%
CnobopaHocTojehn
Free-standing

Besides technical and technological changes in hous-
ing construction, socio-economic circumstances also
generated the shift in the functional structure of build-
ings. Decentralization and fast economic growth resulted
in the necessity to provide space for commercial or busi-
ness content so that the basement, the ground floor, and
frequently the first floor of newly designed buildings were
dedicated fully or in part to such activities. More than half
of the buildings (60%) contain business premises in parts
of the ground level. The highest percentage of commer-
cial content is found in the house in a row, 76% of which
contain business premises on the ground floor; this can be



Hajseha 3acTyn/beHOCT MOCMOBHMX NPOCTOPa YHyTap
objekaTa kapakTepu1CT/UHa je 3a objekTa rpafckor Hi3a,
0f1 Kojux 76% objekaTa MMa NOCNIOBHe Cafpaje y npw-
3eMsby, WTO Ce Moxe Mpunucatyt ypbaHoMm rpafckom
KOHTEKCTY Y Kome ce rpage. Ca apyre CTpaHe, 0Baj Npo-
LieHaT je, Kof 3rpada Tvna famena, HeLWTO Marbu 1 N3HO-
cn 58%, [OK Hajmarby 3aCTyr/beHOCT MOCIOBHWX Cafp-
*aja (48%) nmajy cnoboaHocTojehr 0bjeKTu.

[Lwjarpam 2 — 3acTyr/beHoCT objekata ca AenatHoCTMa Mehy
cTambeHVM 3rpaaama rpaheHrM y nepuogy 1991-2012.

06jeKTI Y HU3Y
in arow

namene
lamela

cnobopHocTojehn objekTn
free-standing

0% 20% 40%

3a CBe TWMOBE KapaKTePUCTMYHA je yMepeHa cnpat-
HOCT - YeTupK Ao AeceT eTaxa. CnoboaHocTojehun 0bjeKTy
Hajuewhe cy cnpaTtHoCT uyeTnpu (33%), ofHOCHO neT
eTaxka (30%), aok je npeosnahyjyha cnpaTtHocT objeka-
Ta Tvna Namena 1 objekTa y rpafjckoM Hi3y HelwTo Beha
1 V3HOCW MeT O ceflam eTaxa Ha Buwe of 60% 3rpapa y
OKBMPY TvNa. [MpoceyHa CNPaTHOCT 3a YMTaB NePUOL 13-
Hocw 5.1 eTaxe, a Kpehe ce y pacnoHy o 4.8 eTaxa (crno-
6opnHocTojehn objekTn) no 5.3 eTaxe (06jeKTW TMNa na-
mena, OAHOCHO 00jeKTW Y rPafCKkoM HI3Y).
[Lwjarpam 3 - CnpaTtHocT objekaTta no TMMNOBMMA 3a Nepuop
1991-2012.
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- nepnop 1991 —2012. G - period 1991 - 2012

explained by the urban context in which they were built.
On the other hand, this percentage is relatively lower in
the lamela (58%) and the free-standing house (48%).

Chart 2 - The share of houses containing commercial premises
by 1991-2012 house type

. CrambeHn objekat
Residential

. CrambeHo-NoCNoBHYM objeKat
Residential/commercial

60% 80% 100%

All house types are characterized by a moderate
number of floors ranging from four to ten. Free-standing
buildings usually have four (33%) or five floors (30%); this
number is slightly higher in the lamela and the house in
a row: there are five to seven floors in more than 60% of
such buildings. The average rate for the entire period is
5.1 floors, distributed in a range between 4.8 floors for
the free-standing house to 5.3 floors for the lamela and
the house in a row.

Chart 3 - The number of floors by 1991-2012 house type

. 1-3 eTaxe

1-3 Floors

4 eTaxe
4 Floors

. 5 eTaxka

5 Floors

. 6-7 eTaxa
6-7 Floors

8-10 eTaxa
8-10 Floors

. > 10 eTaxa
> 10 Floors

00jeKTH Y HK3y
inarow
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Mopaum o 6pojy cTaHOBa Yy 3rpajama, mpukasaHu
y HapeaHoj Tabenn 1, yKasyjy Ha unrbeHuly Aa 'y GoH-
Qy MpeoBnafasajy Marbk 0bjekTn, na Tako ceera 13%
o[ yKynHor 6poja objekata nma Buiie of 30 cTaHOBa Mo
yna3sy. OBakas TpeH[ KapaKTePUCTMYaH je 3a CBe TUMOBe,
LTO, Y KOMBVHaLWjX Ca NpOoceYHOM CrpaTHOLWLRY, yKasyje
Ha Manu NpoceyaH 6poj CTaHOBa Ha HUBOY UKTaBOT GOH-
Jla ca cBera 3.8 cTaHOBa Mo eTaxu. KoHauHo, y3umajyhun y
0031p pedepeHTHe NpoceyHe NoBpLMHe objekaTa y oc-
HOBW, NPWKa3aHe Ha [ujarpamy 4, MOXe Ce 3aK/byunTu
Jay rbMMa npeosnajaBajy ctambeHe jeAnHuLEe NOBPLWN-
He 50-60 m?, OHOCHO Aia MOBPLWWHA NPOCEYHOr CTaHa Y
OBOM Meprofy U3HOCK OKO 55 m?,

Tabena 1 - bpoj cTaHoBa No TMnoBuma 3a nepvog 1991-2012.

The information on the number of apartments shown
in Table 1 indicates the prevalence of smaller buildings,
with only 13% of the total census having more than 30
units per entrance. This trend is characteristic of all types;
when compared to the average number of floors, it
yields a low overall average for the entire census of only
3.8 units per floor. Finally, taking into account the refer-
ent average floor areas of buildings, shown in Chart 4, it
can be concluded that the prevailing type of apartment
has an area of 50-60 m? with an average apartment area
of 55 m?,

Table 1 - The number of apartments by 1991-2012

YKynHo Tvn 3rpage House type
1991-2012.
Total
1991-2012
bpoj cTaHoBa - 5-10 cTaHoBa 26 30 20 24 -
3acTynmbeHocT [%] | 5-10 apartments
Number of 1120 cranosa | 40 41 37 £ -
apartments [%] 11-20 apartments
21-30 ctaHoBa 21 17 26 21 -
21-30 apartments
31-40 cTaHoBa 8 7 10 8 -
31-40 apartments
41-50 cTaHoBa 3 3 4 3 -
41-50 apartments
51-60 cTaHOBa 1 1 3 1 -
51-60 apartments
61-70 cTaHOBa 1 1 0 0 -
61-70 apartments
>70 cTaHoBa 0 - 0 1 -
>70 apartments
MpoceyaH 6poj CTaHOBA Ha ynasy 193 183 215 19.2 -
Average no. of apartments per entrance
MpoceyaH 6poj eTaxka 5.1 48 53 53 -
Average no. of floors
lMpoceyaH 6poj CTaHOBa Ha eTaxn 38 3.8 4.1 3.6 -
Average no. of apartments per floor




Tpeba nomeHy T fia Cy 1 6pOj CTaHOBA MO eTaxMn, Kao
M HUXOBa PenaTuMBHO Mana NpoceyHa MospluvHa, no-
cneavua cneurduyHe eKOHOMCKe CUTyauwje y 3emrbi,
a Koja je AWKTMpana noTpakky npe ceera Manux CTa-
HOBa. Hanuk HOpMMpaHOM CUCTEeMy yCMepeHe CTaHo-
rpaare y NpeTxofHUM NepuoarMa, CTaHOBM Ce NOHOBO
NpojeKTyjy NpeMa MUHUMaNH1UM Mepama, OBora nyTa 13
unCTO TPXKULWHKX ycnosa. OBO Ce NPBEHCTBEHO Besyje
3a nocnenrby 1eo neproaa, Kaaa, ycnea ToXUIWHOr on-
peferbera MHBECTUTOPA, HacTajy 06jekTn HeycknaheHe
CTPYKType CTaHOBa Npema rbMXOBOj NOBPLIMHW. Bennkin
6poj CTaHOBa MPOjEKTOBAH je ca CTPYKTYPOM BeVKOr
CTaHa CMeLUTEHOM Y 3HauajHO Makby KBafpaTypy, WTO je,
KOHayHo, JOBENO [0 OnTer naja KeanuTteTa nNpocTop-
HOI KOMdOpPa YHyTap CTaMOEHVX jeanHuLa.

[wnjarpam 4 — MospLwuHa 3rpage y ocHosK (1 ynas) no TMnosu-
Ma 3a nepunog 1991-2012.
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MocmaTpajyhu CTPYyKTypy KpoBoBa Ha objekTima
rpaheHViM y OBOM NMepurozy, MOXe Ce MPUMETUTH anconyT-
Ha JOMMHaLMja KOCKX KPOBOBA Ha CBMM TUMOBMMa 0bje-
KaTa.Y ofjHOCY Ha yKynaH 6poj objekata, cBera 5% Hoiix je
M3rpaheHo ca paBHMM KPOBOM. 3a Pa3nviKy Of NPeTXof-
H¥Xx neprogda (1971-1990), Kaga nojaBa KOCMX KPOBOBA Y
BennkoM Opojy CnydajeBa ykasyje Ha OpojHe HakHaaHe
MHTepBeHUMje Ha nocTojehnm objekTMa, peanv3auuja
KOCKX KPOBOBa Yy Noc/efjrbem Nepuoy npeacTasba no-
cebHy KapaKTepuUCTUKy 1 MoXe ce pehu jeqHo of rnas-
HUx obenexja. OBakaB TpeHA Be3aH je MPBEHCTBEHO 3a
noTpebe aHraxoBara [JOAATHUX CTambeHVx npocTopa
y objekTma, oK ce y ApYrom nnaHy Hanase notpebe 3a

- nepnop 1991 —2012. G - period 1991 - 2012

It should be noted that the number of apartments
per floor and their relatively small average floor area re-
sulted from the specific economic circumstances in the
country, i.e. the demand for small units. Similarly to the
code system of the directed housing of the previous
periods, apartments were again designed in minimum
dimensions, this time in order to meet the demand of
market economy. This was particularly true for the end
of the period, when market-oriented developers insisted
on building apartments whose structure was unsuited
to their floor area. A great number of apartments were
designed with a structure of a large-sized unit and then
scaled down significantly. Ultimately, such practice con-
tributed to a general drop in the level of spatial comfort.

Chart 4 - The ground floor area (1 entrance) by 1991-2012
house type

. <150 m?

up to 150 sgm

. 150 m? — 300 m?
150 — 300 sgm

. > 300 m?

over 300 sgm

80% 100%

With respect to roof structure, there is absolute prev-
alence of the pitched roof in all house types. Only 5%
of the total census of buildings have a flat roof. In con-
trast to the previous periods (1971-1990), when the oc-
currence of the pitched roof was often related to subse-
guent interventions on buildings, now the pitched roof
was originally designed and became a distinguishing fea-
ture of the period. The primary reason for this trend was
the demand for additional residential space, followed by
the technical solution for dewatering of the roof surface,
and the author’s desired architectural expression. As a
result, almost 80% of the pitched-roofed buildings from
this period have occupied lofts solved either as duplex
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TEXHUUKMM pellaBarbeM OfBOAHaBarba KPOBHMUX MOBP-
WIMHA, OAHOCHO KpemparbeM »erbeHOr apXUTEKTOHCKOT
n3pasa ayTopa. Kao pe3yntat Tora, rotoso 80% objekaTta
Ca KOCVIM KPOBOBMMa, M3rpaheHnx y 0BOM nepunomy, Ma
NOTKPOBHE NPOCTOPE KOj1 Ce KopucTe 3a bopasak, b1no
y Gopmm eKkcTeH3Mja forbKx eTaxa (popmumparbe gynne-
Kca), 6uno y dopmmn He3aBUCHUX CTaMOeHVX jeAnHMLa,
4eCTO OPraHM30BaHNX KPO3 BMLLE HMBOA.

Oujarpam 5 — 3acTyrn/beHOCT KOCMX M PaBHMX KPOBOBA Ha
objekTMa rpaheHnm y nepriogy 1991-2012.

00jeKTH Y HK3y
in arow

namene
lamela

cnobogHocTojehn objekTn
free-standing

88% 90% 92% 94%

[Oujarpam 6 — Kopuwhere NOTKPOBHOI MPOCTOPa Mo TUMOBK-
Ma 3rpaja 3a nepuog 1991-2012.
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ofaum nprkasaHu Ha gujarpammma 7-10 ykasyjy Ha
OCTane apXWTEKTOHCKE KapaKTepucTuke objekata Koje
AedUHUWY FUXOB OBAMK Y OCHOBM (pa3dyheHocT obje-
KTa), TMnN dacaaHux otBopa 1 npeosnahyjyhe dacanHe
obnore. Ha HWBOY UWTaBOr Neproaa, roTOBO MoAjeHa-
KO ce MojaBbyjy 00jeKT KOMMaKTHe, OJHOCHO pa3yhe-
He ocHoBe (54% KOMMaKTHUX nMpema 46% pasyhHeHux).

96%

apartments extending from the floor below or as inde-
pendent units frequently organized on multiple levels.

Chart 5 - The share of pitched and flat roofs by 1991-2012
house type

NI W o

pitched roof

. paBaH KpoB
flat roof

98% 100%

Chart 6 — The use of the loft by 1991-2012 house type

R W oo ce s cranosae

occupied

. He KOPWCTW Ce 3a CTaHOBatbe
unoccupied

80% 100%

The information in Charts 7-10 sheds light on the
otherarchitectural characteristics of buildings that define
their ground plan complexity, window types and mate-
rials, and the prevailing facade finishes. Considering the
overall data for the period, there is almost equal distribu-
tion of compact and complex floor plans (54% and 46%,
respectively). With respect to the defined house types, it



MocmaTtpajyhn pedvHucaHe TunoBe objekata, Moxe
ce younTn fa cy cnobofaHocTojehn, ogHOCHO 0bjeKkTn Y
rpafackom Hu3y, Hajuelwhe rpaheHn ca KOMNAKTHOM OC-
HOBOM, 10K Cy, Ca Apyre cTpaHe, Behun objeKkTv Tvna na-
Mena pellaBaHu Bapujaumnjom obnvKa y OCHOBM.

[Lwjarpam 7 — CreneH pa3yheHocTn objekTa no TMNoBYMa 3a ne-
prog 1991-2012.

00jeKTH Yy H13y
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C ppyre CTpaHe, Kafia Cy y M1Tarby NPO30PCKK OTBOPY,
npvimeTHa je bnara npesara objekaTa ca 4ocTa dacafHWX OT-
BOpPa OPraHy30BaHVIX MOjeAMHAYHO, LUTO je Cryyaj Kog 54%
objekata. Ca cgera 1%, HajMarbe Cy 3aCTyrybeHu ObjeKTH
KO[, KOjUX Cy NMPO30pK peLlasBaH Y BULY XOPU3OHTANHNX
MPO30PCKMX TPaKa, WTo je buna jefHa of cneumduyHoCc-
TV aPXWUTEKTOHCKOT 13pa3a Y NPETXOAHNM NepUoammMa. An-
CONYTHO AOMMHMPajy 06jekTV ca dacafHVM OTBOPUMA O
MBLI-a (75%), AoK Cy Aaneko 13a objekT ca NpPo3opu1Ma of
apseTta (14%), ogHocHo anymmnHmjyma (119%).

[njarpam 8 — bpoj 1 reomeTpuja NPO30PCKIMX OTBOPA MO TUMO-
BMMa 3a nepvog 1991-2012.
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- nepnop 1991 —2012. G - period 1991 - 2012

is noticeable that the free-standing and the row build-
ings usually have a compact plan whereas larger lamela
buildings feature varying ground plans.

Chart 7 - The characteristic floor plans by 1991-2012
house type

R W oo objer
B . |
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. KOMMneKcHY objekat
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Considering the types of window openings, there is a
slight prevalence of buildings with single windows and a
high window-to-wall ratio (54%). There is the lowest distri-
bution of buildings with windows organized as horizon-
tal ribbons (1%), which was a characteristic architectural
expression of the previous periods. PVC as the window
material of choice is predominant (75%), while wooden
frames (14%) and aluminium (119%) are far behind.

Chart 8 - The number and geometry of window openings by
1991-2012 house type

D W o oo
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low window-to-wall ratio

. [loCTa 0T80PA (MojeanHauH1 0TBOPK)
high window-to-wall ratio (single windows)

. [10CTa 0TBOpPa (NPO30pCKe Tpake)
high window-to-wall ratio (ribbons)

80% 100%
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[Hujarpam 9 — MaTepujan Npo3opcKmx oKsMpa No TMNOoBMMa 3a
nepuog 1991-2012.

00jeKTH Y HK3y

Chart 9 — Window materials by 1991-2012 house type
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M3rpaarba objekaTa y nocMaTpaHoOM Neproay OABwja
ce no TpaaMUMOHaNHOM NpUHLKMMY rpahekba, y3 nprime-
Hy CaBPeMEHMX HauMHa MaTepwjanmsaumje. HakoH “3nat-
Hor” foba MHAOYCTPpMjan13oBaHe rpafrbe YMTasmx noresa
npedabpurKoBaHmx objekaTa, Npenasn ce Ha rpary Haj-
velwhe nojeavHauHKX objekaTa peanv3oBaHVX Ha Ly
mecTa. KOHCTpYKUMja objekaTa ce peannsyje y KOMOWHa-
LMjW CKeNEeTHOT apMMPaHOBETOHCKOT crcTeMa 1 HoceRnx
MaCMBHIX 31A0Ba Of ONeKapCKMx eneMeHata Uim apmm-
paHor 6eToHa. TaBaHWYHE KOHCTPYKLUMje Cy Hajuewhe
nonynpedabpurkosaHe, cuctema TM mnm JIMT, maga ce,
y nocnefrbem fieny neproa, cee yewhe nojassbyjy Ma-
CUBHE KOHCTPYKUMje Y B1AY NyHUX apMUPaHOOETOHCKIX
nnoyva. CTpyKkTypa GacagHux obnoray 0BOM Neprogy no-
Kasyje pa3HOBPCHOCT KaKBa Huje paHuje buna npucyTHa
y n3rpafrbu cTambeHmnx objekata. lMopes KnacuyHvx Ma-
Tepunjana, Mantepa v oneke, Koju ce jaBsbajy y CBUM Me-
proaMma rpaherba, PasHOBPCHOCT MOHyAe TpXWMLITa
caBpemeHvx rpaheBuHCKMX MaTepwujana omoryhuna je
ynotpeby 1 MOTMYHO HOBWX MaTepujana, Kao LTO Cy:
obnore Ha 6a3n MeTana, NnacTuke, ApeeTta, ¢Gubep-Le-
MEHTa, K0 1 KePaMMKe, YeCTO PeANIM30BaHKX Y CUCTEMY
BeHTUNMCaHVx dacaga. C apyre cTpaHe, 1M3y3eTHO Mana
npumeHa 6eToHa kao MaTepwjana 3a dacagHo obnarakbe
y OBOM Mepuofy (3aCTyrm/beHoCT ceera 3% Ha objekTumMa
TVNa Namena), 03Haumna je 3aBplueTak “3naTHor” 1oba 1H-
AyCTpUjanin3oBaHe Npoun3BoaHe npedabprkoBaHux ap-
MUPaHODETOHCKMX enemeHara.

Mako cy HOBW MaTepujanu [LOHeW NpaBo OCBe-
Kerbe Y apXUTEKTOHCKOM M3pa3y CTambeHux objekata 1

. anyMnHUjym
aluminium

80% 100%

Housing construction in the given period used a
combination between traditional and modern build-
ing technologies. After the “Golden Age” of industrial-
ized construction which used prefabrication to build
entire housing projects, now the focus turned to realiz-
ing single buildings in situ. The structural construction
is realized as a combination of the reinforced concrete
skeleton system and massive load-bearing walls made
of brick or reinforced concrete. The ceilings are usually
semi-precast TM or LMT systems and, towards the end of
the period, there were frequent applications of massive
constructions in the form of solid reinforced concrete
slabs. As regards facade finishes, there was unprecedent-
ed versatility. Besides traditional materials such as plas-
ter and brick, a wide choice of latest building materials
on the market provided the possibility to use completely
new cladding solutions including metal, plastics, timber,
fiber cement, or ceramics, which often involve ventilated
facade systems. On the other hand, scarce use of con-
crete for fagade cladding (only 3% on the lamela type of
buildings) was another sign that the “Golden Age” of in-
dustrialized production of prefabricated reinforced con-
crete elements was over.

Although the new materials brought refreshment
to the architectural expression of residential buildings
and contributed significantly to the increased demand
for new housing, their percentage distribution was dis-
proportionate to that of the traditional materials such as
mortar and brick. The most frequently used facade mate-
rial was plaster, with the distribution of as much as 90% of



3HayajHO JOMPUHENW HMBOY MOTPaXHbe 3a HOBUM Objek-
TVIM, HXOBa NPOLEHTYaHa 3aCTYM/beHOCT je Hecpas-
MEpHO Mana y nopehery ca TpaguuMOHanHUM mate-
purjanumMa, Kao LUTO Cy ManTep v oneka. HajzactyrnibeHnjm
maTepwujan je 1 farbe ManTep, Koju ce jaBrba Ha GacagHVM
noBpLKHama Kof Yak 90% objekata. Tpeba Harnacutu aa
je y 0BOM nepuroay [OWSOo A0 NPaBe eKCrnaH3mnje TepmMo-
130M10BaHMX (KOHTaKTHMX) dacafja ManTepucaHux TaH-
KOC/IOJHMM ManTepuma, Te Aa je BeNuKka 3acTyrnbeHoCT
Mantepa Ha pacagHum NoBpLMHaMa Be3aHa, y Hajeehoj
mepwu, 3a OBaj TMN obnore. Moxe ce pehun fa mantep
npefcTaB/ba OCHOBHM GacafHu matepujan Koju ce Ko-
PVICTV Ha CBUM OBjeKTUMa, JOK CY Y APYrOM MaHy oCTanu
rpaheBUHCKM MaTepujani Koju ce nMpuMersyjy y CKnagy
Ca KerbeHUM apxX1TEKTOHCKMM 13pa3om objekTa. C apyre
CTpaHe, 3HauajHo yuellhe onekapckyx enemeHata Ha da-
CaAHMM MOBPLLUMHaMa Be3aHO je jeunHo 3a objekTe Tvna
namena, rae ce oreka nojaerbyje Ha 24% objekata, LWTO
ce MOXe MPUMNMCaTN KapakTepy MHBECTULM)E - Y CMUCTTY
obuMa 1 HauMHa rHaHCKparba. lNpoleHTyanHo yuelwhe
6eToHa kao MaTepujana 3a GpacagHo obnararbe je Hecpas-
MEPHO MaJio 1 M3HOCK cBera 1% 3a CBe TMNoBe 3rpaja Ha
HVBOY YMTaBOr Nepunoga.

Aujarpam 10 — ®acagHa obnora — mMatepujani No TMNoBMMA 3a
nepviog 1991-2012. (MpoueHTyanHa 3acTynsbeHocT Beha o 100%
NpenACTaB/ba NPVIMEHY BULLE Pa3NNUNTVX MaTepujana Ha dacaam)

- nepnop 1991 —2012. G - period 1991 - 2012

the buildings. It should be noted that there was a consid-
erable increase in thermally insulated (contact) fagcades
rendered in thin-layer plaster which can explain the high
distribution of plaster as facade finish. Plaster can be
considered the basic facade material used on all types of
buildings whereas other building materials were used in
accordance with the desired architectural effect. On the
other hand, face brick elements were present only in the
lamela type, with the distribution of 24%, which can be
attributed to the scope of the development project and
the type of funding. The percentage distribution of con-
crete for fagade finish is almost negligible with only 1%
of all types of buildings for the entire period.

Chart 10 - Facade rendering and cladding— materials by 1991-
2012 house type (percentage higher than 100% illustrates us-
age of more than one facade material)

) 92 81102
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Inarow plaster %
79 24 341 onexa %
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Tunnyxe Kyhe N HbXOBE KapaKTepucTmnke

[MPUKYN/beH NodaUy yKasyjy fia Cy y NPeTXOAHMX
ABafieceT roamHa rpaheHn cnobopHocTojehn objekTy,
namerne, Kao 1 06jeKTV y cknomny rpafckor Husa. C apy-
re cTpaHe, 3abenexeHo je MOTMyHO OACYCTBO objeKaTa
BMCOKE CNPaTHOCTM - CONUTEPa, Yuja je rpafba 3amMpna
Kpajem ocampeceTvx rogrHa. [larbom CTaTUCTUYKOM aHa-
NM30M YPOAHNCTUUKO-apXUTEKTOHCKIMX KapaKTepucThKa
Y30PKa, UOEHTUDMKOBAHW Cy KapaKTePWCTUYHM Npeac-
TaBHWLM CBaKOr TUMa objekaTa. YTBPHeHO je fa ce, y OK-
BMPY CBAKOr Off X, MOXe AedUHMCaTV MO jefaH Ka-
PaKTePUCTMYAH NpeacTaBHMK (“TunnyHa kyha"), y3 bnare
Bapujauuje v OACTYNarba No NUTakby PeNEBAHTHIX apXU-
TEKTOHCKMX NapameTapa, Kao LUTO Cy: CNPaTHOCT, yKynaH
v MpoceyaH 6poj CTaHoBa, Kao 1 0bAVIK OCHOBE, OAHOCHO
enemMeHTV maTepujanusaumje dacagHux MoBplMHa. Y
CKNagay ca TvM, oapeNeHI Cy OCHOBHY KapaKTepuUCTUYHN
NPeACTaBHMLY CBAKOT TWMA, aln 1 BapUjaHTHM NOjaBHM
obnuuy. lMNpernen penesaHTHYX KapakTepucTyiKa Mo oc-
HOBHMM TMNOBKMa 0bjekaTa rpaheHunx y nepuoay 1991-
2012. rognHe aat je y Tabenn 2. Ha ocHoBy nofataka u3
Tabene MaeHTUGUKOBaAHM Cy “"Moaenckin” objekTn Koju,
NO CBOjVM KapakTepucTVKama, HajnpubnmxHuje penpe-
3eHTYjy AedrHMCaHe Tnose.

YNOpeAHOM aHanM3oM MPOCEeYHMX BPEAHOCTU MO
PeNeBaHTHUM KapakTepucTkaMa W TUMUYHUX BPef-
HOCTW NpWKa3zaHux y Tabenu 2. yTBphHeHo je aa ce oHe, y
HajseNoj Mepw, noayaapajy Kaga cy y nuTary 6poj eTa-
*a, TUM KPOBA, HauMH Kopuwhersa MOTKPOBHON MPOC-
Topa, TMN dacagHMx OTBOPaA, Kao W MaTepujanvsaumja
dacagHor omoTava. OfacTynarbe of MpPOCeYHVX Bpep-
HOCTW YTBPNHEHO je y yKyrnHom 6pojy CTaHOBa 1 0bMKKa
OCHOBe 3rpaje, WTO yKasyje Ha Pa3HOBPCHOCT Y30pKa U
NOCTOjakbe KapaKTePUCTUYHUX rPynaumja 3rpasa yHyTap
Fbera, ann 1 NPeAcTaB/ba PesynTaT PasNUUTOr KOHTe-
KCTa nokaumje, OHOCHO MPOCTOPHMX KapaKTePUCTUKA U
KanauuTteTa napLena Ha KojuMa ce rpaau.

AHAIM30M TUMNUYHNX BPEAHOCTY MPUKasaHux y Ta-
6enu 2. yTBPHEHO je Aa, Y OKBMPY MojeAnHaYHMX TUMo-
Ba, HEMa 3HauajH1X OACTyMNarba MO OCHOBHWM KapakTte-
PUCTMKaMa, WTO BOAM M36OPY CaMo jeAHOr “Moaenckor”
objekTa 3a cBaku AeduHMCaHWM TWM. Marba OAcTynarba

The house types and their characteristics

The data gathered for the period 1991-2012 show
the existence of the free-standing, lamela, and row house
types. On the other hand, there is a marked absence of
the high-rise tower, which has not been built since the
end of the 1980s. Further statistical analysis of the archi-
tectural and urban design qualities of the sample was
used to identify the characteristic representatives of
the house types. It was determined that one such rep-
resentative (the "typical house”) could be defined within
each type, with slight variations and deviations relevant
to particular architectural parameters such as the num-
ber of floors, the total and the average number of apart-
ments, ground plan complexity, or elements of facade
materialization. Accordingly, a basic sample for each type
was chosen along with its variants. The overview of rel-
evant characteristics by basic house types in the period
1991-2012 is given in Table 2. The data from the table
were used to identify the "model houses”whose charac-
teristics gave the most approximate representation of
the defined types.

The comparative analysis of the average values in
relevant categories and the typical values from Table 2
showed great overlap in the number of floors, type of roof,
occupancy of the loft and facade materials. Some devia-
tion from the average values was evident in the total num-
ber of apartments and ground plan complexity, which
highlights the diversity of the sample and the existence
of characteristic groups of buildings within it; besides, this
trend results from a variety in the location context, that is,
the spatial features of the building lot and its capacity.

The analysis of the typical values shown in Table 2 de-
termined no significant deviations in basic characteristics
within individual house types, which implied the identi-
fication of only one model house per type. Slight devia-
tions were observed in the number of floors but the vari-
ations ranged up to one floor, which can be considered
negligible in view of overall characteristics of the model
house. However, highest deviations refer to the number
of apartments per house/floor. With regard to the negli-
gible deviations in the number of floors, the dispropor-
tion is mainly attributed to the size of the building (as a



- nepnop 1991 —2012. G - period 1991 - 2012

Tabena 2 — OCHOBHe KapaKTepUCTMKe TUMUYHKX 3rpada 3a ne-  Table 2 — Basic characteristics of 1991-2012 house types
prog 1991-2012.
Tun 3rpage House type
CnpatHocT M+4 (M434T1K) nnn M+4 (M+3+T1K) unu -

M1+3 (M+2+1K) nnu
)

resid. and commercial
(equal)

resid. and commercial
(equal)

mainly residential

Number of floors M+4 (M+3+11K M45 (M+4+M1k) M45 (M+4+T1K)

GF+3 (GF+2+L) or GF+4 (GF+3+L) or GF+4 (GF+3+L) or

GF+4 (GF+3+D) GF+5 (GF+4+L) GF+5 (GF+4+L)
HaunH Kopuwherba nprsemsba noAajeAHako nogjefHako npeosnahyje -
Ground floor use CTaH. 1 NOCoBakbe CTaH. 1 NOCNoBakbe CTaHOBatbe

Window openings

nojefVHaYHVX OTB.

nojeAvHauYHKX OTB.

oTBOpa

YkynaH 6poj cTaHoBa y 00jeKTy 12/21 16/29 13/21 -
Total no. of apts. per house
bpoj cTaHoBa no etaxu 4-5 4-6 3-4 -
No. of apts. per floor
Pa3zyheHocT ocHose KOMM. 1nv pasyheHa | KommnnekcHa Komn. man pasyheHa | -
Complexity of floor plan (paBHOMpPaBHO) complex (paBHOMpPaBHO)

compact compact

or complex (equal) or complex (equal)
BpcTa kpoBa KOC KOC Koc -
Roof type pitched pitched pitched
HauvH kopulherba MOTKPOBHOT | KOPUCTY Ce KOpUCTY Cce KopucTu ce -
npocTtopa 3a CTaHOBarbe 3a CTaHOBabe 3a CTaHOBabe
Loft use occupied occupied occupied
[Mpo3opcku oTBOPY BuLLE / Marbe BuLE / Marbe BUWE  MOjeanHauHMX | -

single, high / low single, high / low single, high
window-to-wall rt. window-to-wall rt. window-to-wall ratio
MaTtepwjanmsaupja Npo3. oksMpa MBL, MBL/apso MBLY -
Window materials PVC PVC/wood pPvC
3aBpluHa obpaaa dpacage Mantep ManTep/oneka ManTep/npyro -
Facade rendering plaster plaster/brick plaster/other

113abpanu nprvepn
Samples

OcTanu KapakTepucTuyHm
nojaBHK o0banLM
Other characteristic examples
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NPUMETHa Cy MO NWTaky CNPATHOCTU, ank ce konebara
OfiBMjajy y PacnoHy Of jefiHe eTaxe, LWTO Ce, Ca acnekTa
carnefaBatba YKynH1X KapakTepucTiKa Mogenckor obje-
KTa, MOXe cmaTpat mpenesaHTHUM. C gpyre cTpaHe,
Hajseha ofCTynarba Be3aHa Cy 3a 6poj cTambeHuvx jeau-
H1La no objekTy/eTaxu. C 0631pPOM Ha Mana ofCTynaka
y nornepy CNpaTtHOCTK, OBa AMCNPONOpUMja je npBeH-
CTBEHO Be3aHa 3a BennuuHy objekTa (kao pesynTaTt pas-
NINYUTUX NPOCTOPHMX KanaumTeTa noKauuje), Kao 1 3a
CTPYKTYPY ¥ BEANYMHY CTaMOEHVX jenHNLa Koje yTuuy
Ha KOHLeHTpauwjy yHyTap objekTa, anv To He npeacTa-
B/ba NpecyfaH NnapameTap y carnefabarby YKYMHUX Ka-
paKkTepUCTMKa MOAENCKOT 0bjeKTa.

Y cnyvajy cnobopHocTojehnx objekata, Kao Tvnu-
YaH NpeAcTaBHYK 1M3abpaH je objekaT pa3yheHe dpopme
ca 5 kopucHux etaxka(llo+Mp+3-+1K), npuzemmsem 1 Ko-
CUM KPOBOM KOj1 Ce KOpWCTe 3a CTaHoBarbe. YKynaH 6poj
CTaMbeHUX jeAnH1La je HewTo Behr of CTaTUCTUYKOT 1
M3HOCK 23, OQHOCHO MO 5 jeAuHuLa y MpuU3emby 1 Ha
TUNCKNM eTaxaMa, a TpW y NOTKPOBHOM npoctopy. Oa-
CafjHa NOBPLUMHa 3rpaje je ManTeprcaHa, a Ha kboj Ce Ha-
nase nojeanHavuHn oteopw o MBL-a, Koju 3ay3vmajy pe-
NaTMBHO Masy NOBPLLUMHY Ha dacaau.

Kop objekaTta Tvnanamena vizabpanHmn NpeAcTaBHUK MMa
KOMMAEeKCHY OCHOBY 1 5 KopuncHux eTaxa (Mo-+Mp+3+1K),
Npu YeMy ce NOTKPOBHa eTaxka MO KOCKM KPOBOM 1 NMpW-
3eMsbe 0bjeKTa KopucTe 3a bopaBak. Jlamena je aeo sehe
LeNIMHe Y KOjoj CY, Y 3aBMCHOCTM Of No3uLmje nojeanHay-
HWX Namena, Npr3emMHe NapTrje peanr3oBaHe ca NOCI0B-
HUM MpocTopuMa. Y 13abpaHoM OOjeKTy CMeLWTeHO je
YKynHO 20 CTambeHNX jeanHumLa, OAHOCHO 4 jeanHULIE MO
eTaxun. OACTynarba, Y OKBMPY KapakTepUCTMKa NpuKkasa-
HUX y Tabenu, Cy Be3aHa 3a yKynaH 6poj cTaHoBa y 06jeKTy,
OfHOCHO 3a NpoceyaH 6poj CTaHOBA MO eTaxkM 1 yKasyjy Ha
[iBe rpyne 3rpafa - Koje 1majy Marbi, oaHOCHO Behi 6poj
cTaHoBa. OCMM Ca yKyNHOM MOBPLUMHOM 3rpaje, OBaj Mno-
JaTaK ce MoXe TyMaumTL YecTUM Ciydajem rpahersa 3rpa-
[a Ca MarblM CTaHOBMMA 3a TOXKMLLTE, WTO je y nocnefrbe
Bpeme nocTana rotoso yobuyajeHa npaxca. PacagHa no-
BPLUMHa 3rpaje je ManTepycaHa, a Ha Hoj ce Hanase noje-
LVIHaUHV IPBEHN OTBOPW, KOjM 3ay3MMajy penaTmBHO Masy
NOBPLLUMHY Ha dacaau.
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result of different spatial features of the location); struc-
ture and size of the apartments are also relevant as they
affect the concentration within the building, which is not
a key parameter in the determination of overall charac-
teristics of the model house.

The representative sample for the free-standing
buildings is a house with a complex plan, 5 function-
al floors (B+GF+3+L), and residential function of the
ground floor and the loft under a pitched roof. The total
number of apartments (23) is slightly higher than the sta-
tistical average, with 5 units on each of the ground- and
the upper floors and 3 in the loft. The fagade is rendered
and contains single PVC windows with a relatively low
window-to-wall ratio.

In the lamela type, the representative sample has a
complex plan and 5 functional floors (B+GF+3+L); the loft
under a pitched roof and the ground floor are used for liv-
ing. The lamela is part of a larger group of such buildings
in which some have business premises on the ground
floor, depending on location. The chosen sample houses
20 apartments in total, 4 per floor. Compared to the data
in the table, its characteristics deviate in the total num-
ber of apartments per building and the average number
of apartments per floor, indicating the existence of two
groups of buildings: one with more and the other with
fewer units. This information can be attributed not only
to the total area of the building but also to the common
tendency to build houses with small units for the market.
The facade is rendered and contains single wooden win-
dows with a relatively low window-to-wall ratio.



MpefcTaBHWK 3rpafa rpabeHux Yy OKBWpYy rpaj-
Ckor 610K, pasyheHe je OCHOBE, Ca 6 KOPUCHMX eTa-
*a (Mp+4+T1K), kof Kora Cy, NPU3emMHK Leo 1 NPBU CM-
paT HamerbeH AeNaTHOCTMA, a MOTKPOBHM NPOCTOP Ce
KOpWCTY 3a CTaHoBakbe. ObjekaT 1ma yraoHy nosuuujy y
OKBMpPY B1oKa 1 ca obe CTpaHe ce Hacnaka Ha cycef-
He objekTe. Ha TMNCKOj eTaku OpraHn3oBaHe Cy YeTu-
pv cTambeHe jeanHuLe, LTO YKYNHO faje 13 CTaHoBa Y
00jeKTy. MocebHy KapakTepuUCTuKy K3abpaHor objekTta
YMHE NPOCTOPW HaMerbeHW PasBujarby MOCMOBHUX fe-
NaTHOCTW Koju OByxBaTajy ABE eTaxke (Mpv3emrbe 1 NpBK
cnpart), WTo je yecTa nojasa y oBom nepuogy. PacagHa
MOBpLWMHa je peann3oBaHa KOMOMHaLMjoOM Tpaauumo-
HanHe ManTepucaHe dacage (BelUTaukun KameH) 1 caBpe-
MeHe TepMOM30/0BaHe (KOHTaKTHe) dacaje mantepuca-
He TaHKOC/IOjHUM ManTepoM. [1pO30pCKM OTBOPU Cy Of
[BLI-a 1 3ay3vmajy BenvKy NoBPLIVHY Ha dacafama, Kako
y dopmn Behnx rpynaumja nojeArHauHmx oBopa, Tako 1
Y BUY XOPU3OHTaIHMX MPO30PCKYMX TPaKa.

- nepnop 1991 —2012. G - period 1991 - 2012

The representative house in a row has a complex
plan and 6 functional floors (GF+4+L); the ground level
and the first floor are dedicated to commercial content
while the loft is occupied. The building has the corner
position in the block and is connected on both sides to
the adjacent buildings. Each upper floor has four apart-
ments, which adds up to 13 units per building. A spe-
cific feature of the building is the commercial function
of two levels (the ground- and the first floor), which be-
came typical of the period. The facade was realized as a
combination of traditional rendering (with marble agre-
gate plaster) and the modern thermally insulated (con-
tact) facade, rendered in thin-layer plaster. PVC windows,
organized both in large groups of single openings and in
horizontal ribbons, allow a high window-to-wall ratio.
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4 N
ooao
G4 11 — EED <50%
1
2 A

CrambeHa cnobopgHocTojeha 3rpaga  Free-standing residential building

CnpatHocT Mo+1+3+k Number of floors B+GF+3+L
bpoj ctambeHunx jeanHnta 23 Number of apartments 23
[oBplVHa TUMNCKe eTaxke  bpyTo 340 m? Floor area Gross 340 m?
HeTo 295m? Net 295 m?
MNoBpLLMHE CTaHOBA C6=57 m? C7=58 m?; Apartment areas C6=57 m? C7=58 m?;
C8=62 m?% C9=45 m? C8=62 m?% C9=45 m?
C10=46 m? C10=46 m?
CnpaTtHa B1CKHa Heto (Ceetna) 270 cm Floor height Net 270 cm
BpyTo (CnpatHa) 320cm Gross 320 cm
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BuwenopoanyHa, cnobogHocTojeha 3rpafa nsrpahe-
Ha npepn cam Kpaj nepuoaa. Mo cBojoj popmu, opraHmza-
LMj11 OCHOBE, Kao ¥ HauWHy rpahetba, NpeacTaBba TUNK-
YaH NprIMep 3a BPEMEHCKN NePUOA Y KOjeMm je HacTana w1
npeno3HaT/brga je y cBuM pernoHrma Cpbuje. KomnakT-
Ha OCHOBA HE3HATHO OACTYNa Of NPAaBWIHOI NPaBOyrao-
HMKa 1 WKUPOM CTPaHOM je MOCTaB/beHA Ka YINUHO] pe-
rynaumju. Npusemsse je nogurHyTo 120 cm y 0AHOCY Ha
KOTY TepeHa. Y NOAPYMY je CMelTeHa raparka 3a napku-
parbe 10 BO3MMa, NOACTAHNLA rpejarba 1 ABOHAMEHCKO
cKNoHuwTe (Cny»ku Kao octasa). ObjekaTt UMa 23 CTaHa:
No 5 CTaHOBa y NPM3EMSbY 1 Ha TUMCKUM eTaxkama, Kao U
3 CTaHa y NOTKPOBIbY. KPOB je KOC, ca MOTKPOBHMM MPOC-
TOPOM KOJjM je Y MOTMYHOCTU HaMeHeH CTaHOBakbY.

- nepwop 1991 - 2012, G — period 1991 - 2012

A free-standing multifamily building realized at the
end of the period. By its form, ground plan organization
and applied building technology, the building is a typi-
cal example of its time and can be found in all Serbian
regions. Its compact floor plan is an almost proper rect-
angle whose wider side is positioned towards the street
line. The ground floor is elevated by 120 cm from the
ground.The basement houses a garage for 10 cars, a heat
substation, and a two-purpose shelter (serves as a stor-
age room). The building has 23 apartments: 5 units on
each of the ground- and the upper floors and 3 units in
the loft. The roof is pitched and the loft is fully occupied.
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OcHoBa npvizemsba
Groundfloor Plan

]

OcHoBa TuncKe eTaxe
Typical Floor Plan

L

292



- nepnop 1991 —2012. G - period 1991 - 2012

HerpejaHo
unheated area

rpejaHo
heated area

OcHOBHa KapaKTepuCTMKa 3rpaga rpaheHrx TOKoM
nepuofa je Benvky Opoj CTaHOBa, Ca PenaTuMBHO Ma-
NoM nospLumHOM. CBe NpocTopuje CTaHOBa Cy MPojeK-
TOBaHe MO MVUHWMAaNHVMM CTaHAAPAMMA, WTO NpeacTa-
B/ba TPEHA Y KOMe Marbl CTaHOBM MMajy BNy NoTpaxtby
1 TRXKWLWHY BPeAHOCT. TakaB mofen je y Hajgehem 6pojy
ClyyajeBa NpernosHat 1 yCBOjeH Of CTPaHe MHBECTUTO-
pa. CneundrUHOCT NPOCTOPHE OpraHu3aLinje CTaHoBa je
O[fCYCTBO Tpne3apwje Kao HezasucHe npoctopuje. OHa
nocTaje JTyKCy3, a NPOCTOP 3a pyyaBarbe Ce UHTerpuile
y 30HYy AHeBHoOr 6opaska. CTaHOBY CY jefHOCTPaHO Wnu
[BOCTPaHO opujeHTMCaHW. JIMGTOBCKM NPOCTOP U PEKTU-
GVKOBAHO CTeMeHuLTe CMeLWTeHW cy Yy cpeanwite obje-
KTa, HNCY NPUPOAHO OCBET/bEHW W MOBPLWHCKMN Cy CBe-
LEHN Ha MUHVIMYM.

Mpecek
Section

The main characteristic of the buildings of the period is
a large number of apartments with a relatively small area.
All rooms in the units were designed according to mini-
mum standards, catering for the trend of higher demand
for smaller units at a higher market price. Generally, de-
velopers have recognized and acknowledged this model.
Spatial organization of the apartments is distinguished by
the lack of a separate dining room: it has become a luxury
so that the dining area is integrated into the living zone.
The apartments have one- or two-sided orientation. Cen-
trally located elevator zone and the rectified stairway are
of minimum area and have no natural lighting.
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TpanesacTtv num, netee 4/5cm Ha 50cm, MNBL
donuja, por 10/14 cm Ha 70 cm / MUHepanHa
ByHa 10 cm + Ba3ayx 4 cm, JIMT TaBaHumua 20cm,
NPOAYXHM Mantep 2 cm

U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,53 CNOJbAWMK 3L (SZ1) EXTERNAL WALL (SZ1)
NpOAYXHW ManTep 2cm, 3ug o rutep 6noka 25cm,  cement - lime plaster 2cm, clay block wall 25 cm,
CTMPONOP 5CM, UeMEHTHM ManTep 1 cm styrofoam 5 cm, cement plaster T cm

1,51 3K KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT)
3uA of ruTep 6noka 19cm, obocTpaHo mantepucaH — clay block wall 19 cm, plastered both sides with ce-
NPOAYXHUM ManTepOM ment-lime plaster

2,55 3W[ KA HETPEJAHOM MPOCTOPY (ZN2) PARTITION WALL TO UNHEATED AREA (ZN2)
ab 31a 20cm obocTpaHo ManTepucaH npodykHum  reinforced concrete wall 20 cm, plastered both
ManTepom sides with cement-lime plaster

0,88 MEBYCIPATHA KOHCTPYKUWMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MN1) ABOVE UNHEATED AREA 1 (MNT1)
Kepamnyke nnoyuie 1cm, LeMeHTHa KOLysbuLia ceramic tiles 1cm, cement screed 3cm, styrodur 2
3 cm, ctupogayp 2 cm, JIMT TaBaHmua 20cm, cm, LMT slab with hollow clay block 20 cm, cement-
NPOAYKHM ManTep 2 cm lime plaster 2 cm

0,84 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 2 (MN2) ABOVE UNHEATED AREA 2 (MN2)
MapKeT 2.2cm, LeMeHTHa KoLysbKua 3 ¢cm, parquet 2.2 cm, cement screed 3cm, styrodur 2 cm,
cTmpoayp 2 cm, ab nnova 30cm reinforced concrete slab 30 cm

0,30 MEBYCIPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA (MTT) BELOW UNHEATED AREA (MTT1)
MBL donwja, MrHepanHa ByHa 10 cm, JIMT PVC foil, mineral wool 10 cm, LMT slab with hollow
TaBaHua 20Ccm, NPOAYXHW ManTep 2 cm clay block 20 cm, cement-lime plaster 2 cm

043 MEBYCIPATHA KOHCTPYKLIMIA BUILDING OVERHANG FLOOR
N3HAL EPKEPA (MET) CONSTRUCTION (MET)
MapKeT 2.2cm, LeMeHTHa KoLysbiua 3 ¢cm, parquet 2.2 cm, cement screed 3cm, styrodur 2 cm,
cTmpoayp 2 cm, JIMT taBaHumua 20cm, ctupornop 5 LMT slab with hollow clay block 20 cm, styrofoam
cm, UeMeHTH1 ManTep 1cm 5cm, cement plaster Tcm

i E—— 042 KOC KPOB 1 (KKT) PITCHED ROOF 1 (KKT)

corrugated metal roofing sheet, battens 4/5 cm (at
50 cm diist), PVC foil, wood rafter 10/14 (at 70 cm
dist.), mineral wool 10 cm, air gap 4 cm, LMT slab with
hollow clay block 20 cm, cement-lime plaster 2 cm
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KOC KPOB 2 (KK2)

Tpanesactu num, netee 4/5cm Ha 50cm, MNMBL
donvja, por 10/14 cm Ha 70 cm / MMHepanHa ByHa
10 cm + Bazayx 4 cm, MBL donwja, rmnckapToHCKe
nnove 1,25 cm

PITCHED ROOF 2 (KK2)

corrugated metal roofing sheet, battens 4/5 cm ( at
50 cm dist.), PVC foil, wood rafter 10/14 (on 70 cm
dist.), mineral wool 10 cm, air gap 4 cm, PVC foll,
gypsum board 1.25

PABAH KPOB (RKT)

Kepamnuke naoyuue 1 cm, apM1panHu ecTpux
3cm, xvaporsonaumrja T cm, apM1MpaHn LeEMEHTHY
ectpux 2 cm, MBL dponuja, enactnduumpanm
ctuponop 6 cm, MNE donwja, IMT TaBaHmnua 20cm,
NPOAYXHM ManTtep 2 cm

FLAT ROOF (RKT)

ceramic tiles 1cm, reinforced cement screed 3 cm,
hydroinsulation Tcm, reinforced cement screed
2cm, PVC foll, elastic styrofoam 6cm, PE foil, LMT
slab with hollow clay block 20 cm, cement-lime
plaster 2cm

MPO30OP
[NBL| ca TepMOM30AaLIMOHUM CTaK/IOM

WINDOW
PVC, single frame, with insulating glazing

CUCTEM TPEJAFDA
JaIbVHCKO rpejarbe / TonnoBos

HEATING SYSTEM
district heating system-hotwater

MPUNPEMA TONNE BOAE
eNeKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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Ob6jekaT je rpaheH y CKkeneTHoOM cuCTeMy, ca apmu-
PaHO-6ETOHCKMM CTYOOBMMA, rpefjama 1 apMUpaHnmM ce-
V3MUUKM nnaTHuma. DacagHu 3MgoBK Cy 3ubanHn rutep
6nokoBMMa (25 cm), yHyTpalkby NperpagHn 3uLoBKM Cy
on vcTor matepujana (20 1 10 cm), UAK 31MgaHn onekom
(12 cm). MehycnpaTHa KOHCTPYKLUMja je pelieHa y KOM-
61Haumjn cutTHopebpacTe, nonymoHTaxHe Pepm Tasa-
HULEe ¥ apMMpaHo-6eToHCKe nyHe nnoye. KpoBHa KOH-
CTPyKLMja je CnoxeHa, BULLIeBOAHa, M3paheHa of ApBeHe
rpahe, ocnokeHa Ha ApBeHe CTyrue Wiv AVPeKTHO Ha
KOHCTPYKTVBHE 310Be 1 CTyboBe. Ha NojeAnHUM MeCTu-
Ma, KoCe KpOBHe pasHK Cy pelleHe npumerHom DepT Ta-
BaHMLe. KpoBHM MNOKPKMBAY je o 60jeHOr nv NOUMHKO-
BaHOr numa. bpasapuja je ypaheHa of anyMUHUYMCKIMX
nnacTuduumMpannx npoduna ca TepMo-NPeKMaom 1 of
MBL| npoduna. ObjekaT je TePMUUKM 1 XMAPO 130N0BaH.
Ha dacagHe 31aoBe noctasbeH je cTvponop febbunHe
5 cm, a Ha MehycnpaTHOj KOHCTPYKLMjW Ka TaBaHy je Mu-
HepanHa ByHa febrbuHe 10 cm. MofosK y CTaHOBKMA CY,
Y 3aBMCHOCTY O} HAMEHe MPOCTopWja, 0BMoXKEHM NapKe-
TOM WV KEPAMUUKMM M10YMLaMa ¥ UMajy peLLeHy 3ByY-
Hy r3onaunjy (Ctmpodyp 2 cm). 3rpafa je MUHUMAaNHO
TEPMMYKM 130/10BaHa, LUTO He 3a0BOSbaBa HOBE, NMOO-
WTpeHe, eHepreTcke nponvce. EHepreTcka caHalvja 6u
obyxsaTana nobosbluake TEPMUYKMX KapaKTepucThka
dacagHor omoTtaya, AMPEKTHUM [OAaBarbeM TEPMOM30-
NaLMOHOr MaTepujana Ca Cnosballitbe CTpaHe. MNpeaHocT
OBaKBYIx ObjeKkaTa je jeAHOCTaBHa, KoMnakTHa popma, be3
dacagHe nnacTuke, Koja Ce MOXe Nako eHepreTcku ca-
HUpaTH, 6e3 yTnLaja Ha M3BOPHY apXUTEKTOHCKYM 13pas.
YHyTap objekTa HUCY peLleHn TepMUYKM MOCTOBM 13-
MeRy rpejaHnx NpocTopa CTaHOBaA W 3ajeAHMNUKMX KOMY-
HUKaLMja. 3MLOBM Ka CTEMEHULUTY CY HeM30M0BaHW, Kao
M TaBaHWLUa M3Hag ynasHoOr XO4HMKA, @ AOAATHO M30M10-
Bakbe TVX Mo3uLMja NpecTaBbano Ou 3HauajaH Kopak y
NOCTM3akby YKYMHUX EHEPreTCKMX ywTeaa.

The house was built using a skeleton construction
with reinforced concrete posts, beams and reinforced
seismic walls. The facade walls are built of 25 cm hol-
low clay blocks; the same material (20 cm and 10 cm) or
brick (12 cm) were used for the interior partition walls.
The floors were solved as a combination of ribbed semi-
precast ceilings and solid reinforced concrete slabs. The
complex wooden roof construction is supported by
wooden posts or rests directly on load-bearing walls and
columns. In certain positions, the slanted roof planes
were solved using semi-precast ceilings. The roof is clad
in painted or galvanized metal sheets. The windows are
made of PVC profiles or plastic-coated aluminum profiles
with a thermal break. Thermal and waterproofing insula-
tion was installed. The facade walls were fitted with 5 cm
Styrofoam and the ceiling to the loft hasa 10 cm mineral
wool layer. Flooring in the apartments depends on the
function of the rooms: parquet and ceramic tiles were
fitted with acoustic insulation (2 cm Styrodur). The build-
ing has minimum thermal insulation which does not
meet the strict current energy codes. Energy rehabilita-
tion would include improving the thermal performance
of the facade envelope by direct addition of external in-
sulation. Buildings such as this offer the advantage of a
simple compact form and no facade decorations, which
can be easily improved leaving the original architectural
expression intact. Inside the building there are thermal
bridges between the heated spaces and the common
communication zones. Neither the walls to the stairway
nor the ceiling above the entrance hallway were insulat-
ed so that additional protection to these positions would
contribute to overall energy efficiency.



- nepunog 1991 - 2012. G - period 1991 - 2012
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5
G5

CrambeHa 3rpaga TMna namena

w P

Residential building — lamela

CnpatHocT Mo+Mp+3+Tk Number of floors B+GF+3+L

bpoj ctambeHux jeanHnua 20 Number of apartments 20

NoBpLwnHa TMNCKe eTaxke  bpyto 410 m? Floor area Gross 410 m?
Heto 352 m? Net 352 m?

[oBpLVHe CTaHOBA

C1=51m?% C2=58 m’;

Apartment floor areas

C1=51m? C2=58 m?;

C7,8=70 m?% C3,6=92 m?;

C7,8=70m? C3,6=92 m?,

C4,5=94 m? C4,5=94 m?
CnpaTtHa B1CKHa Heto (Cetnia) 260 cm Floor height Net 260 cm
BpyTo (CnpatHa) 289cm Gross 289cm




Jlamena cnpatHoctn [Mo+lp+3+(1k je geo rpyna-
unje roToBO MAEHTMYHMX Namena (ynasa), Koje ypba-
HUCTUUYKOM KOMMOo3uMLmMjom dopmmpajy nosy3aTBopeHu
NpocTop Of0Ka, Ca 3ajefHWYKVM OBOPULITEM U Mellay-
KO-KOJICKMM KOMYHMKaumjama. PenatneBHoO je npaBuiHe
reomeTpuje, pasyheHe dopme, HarnaweHor apXUTEKTOH-
CKOT M NYKOBHOT 13pasa. MacagHe pasHW, KojuMa AOMU-
HUpajy Ny4yHO ObNMKOBaHE Tepace v AeKOopaTUBHE aTu-
Ke y CKMOoMy MaHCapAHOT KPOBa, A0AATHO Cy HarnalleHe
NpPUMEHOM pa3nunuuTor Konopwta. Ognukyje vx npa-
BWNAH pWTamM MojefmMHauyHKX OTBOPa, Kao M HarnaeHa
MNacT1Ka y 30HW KPOBHOT BeHLa. Kao v Ha BehnHm obje-
KaTa OBOr TWMNa rpaheHnx TOKOM nepunoaa, objexar je 3a-
BPLUEH [JOMMHAHTVM MaHCapAHUM KPOBOM KOjU Ce KO-
PWCTI 33 BopaBaK.

- nepwop 1991 - 2012, G — period 1991 - 2012

The lamela with the B+GF+3+L floor scheme is a part
of a group of almost identical lamelas (entrances), whose
urban composition forms a semi-closed space of a block
with the common yard and pedestrian/vehicle commu-
nications. It has a relatively regular geometry, a complex
form, and a pronounced architectural and visual expres-
sion. The facade planes, dominated by semi-circular ter-
races and decorative atticas within the mansard roof, are
additionally emphasized by the use of different coloring.
They are distinguished by the regular rhythm of single
openings and accented plaster decorations in the cor-
nice zone. Similarly to most buildings of this type and
time, the structure finishes in a dominant mansard roof
which is used for living.
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Cutyaumja
Situation plan

OcHoBa npunzemsba
Groundfloor Plan

OcHoBa TWMCke eTaxe
Typical Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

Jlamena je y nmoTnyHOCTW HaMekseHa CTaHOBarby, Ca
20 cTaHOBa, paBHOMEPHO pacnopeneHrx y Npu3emsby,
Ha TUNCKMM CMpaToBMMA ¥ MOTKPOBHO] eTaxku. ObjekTy
ce npucTyna ca obe CTpaHe, Npeko 3aTBOPEHOT Macaxa-
BeTpoOpaHa. [prncTyn CTaHOBMMa Ce OCTBapYje UeHTpan-
HO MOCTaBSbEeHWM, 3E€HUTANIHO OCBET/bEHUM CTEMeHMLL-
Tem. Ha TUMCKMM eTaxkama OpraHm13oBaHa Cy no YeTnpu
CTaHa pasnuunTe CTPYKType (Of jemHOoMnocobHor Ao
TPOMMNOCOBHOT), KOjW Cy MPOjeKTOBaHM Npema HopMaTh-
BMMa 3a OBY BPCTY objekaTta. Hajsehn cTaHoBM 1majy 13-
[1BOjeHy HONHY 30HY M ABOCTPAHO Cy OpujeHTICaHu. Mo-
cebaH KBanuTeT CBMX CTaHOBA, 6e3 0631pa Ha CTPYKTYPY
1 NOBPLWWHY, NPeAcTaBsbajy NOMONHE NpoCcTopwje-ocTa-
Be, Kao v MpocTpaHe nohe ncnpea AHeBHWX bopaBaka.

Mpecek
Section

The lamela has an entirely residential function; there
are 20 apartments, regularly distributed on the ground
floor, the upper floors and the loft level. The building is
accessed from both sides via the windbreak passage-
way. The apartments are entered from the centrally po-
sitioned stairway with a skylight. On each floor there are
four apartments of different structure (from one-and-
half- to three-and-half-room), designed according to
the standards for this type of building. The largest units
have a separate night zone and two-sided orientation.
Regardless of the structure or floor area, each apartment
has the advantage of the utility/storage room and a spa-
cious terrace connected to the living room.
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u ENNIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
042 CMNOJbAWMK 31O 1 (SZ1) EXTERNALWALL 1 (521)
NPOAYKHU ManTep 2cm, 31a of rmtep 6noka cement - lime plaster 2cm, clay block wall 19 cm,
19cm, Tepmonsonauumja 6¢m, Wwynsba oneka 12 cm,  thermal insulation 6cm, hollow brick, cement-lime
npoayKH1 ManTtep T cm plaster 1 cm
047 CMNOJbALWIMK 310 2 (SZ2) EXTERNAL WALL 2 (5Z72)
, NpOAYXHWU ManTep 2cm, 3ug o rutep 6noka 19cm, cement - lime plaster 2cm, clay block wall 19 cm,
g ‘ Tepmou3onaumja 6cm/ApBeHa NOTKOHCTPYKUKWja Ha  thermal insulation 6¢m, timber batten (at 60 cm
- 60 cm, MBL| dponuja, BasaywHwm cnoj 45cm, netese dist), PVC foil, air gap 45cm, timber batten 3/5, clay
3/5 cm, upen roof tile
0,89 310 HA ONNATALVIA NTAMESIE (DZ1) DILATATION WALL (DZ1)
NPOAYKHU ManTep 2cm, 31A oA r1tep 6noka cement-lime plaster 2cm, clay block wall 19cm, air
19cm, Basayx 10 cm, 31 of rutep 6noka 19cm, gap 10 cm, clay block wall 19 cm, cement-lime
NPOAYKHN ManTep 2cm plaster 2cm
0,57 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT1)
NpOAYXHWU ManTep 2cm, 3ua oa rutep 6noka 19cm,  cement-lime plaster 2cm, clay block wall 19 cm,
Tepmour3onaumja 5 cm, MPOAYKHW Mantep 2cm thermal insulation 5 cm, cement-lime plaster 2 cm
0,5 MERYCMPATHA KOHCTPYKLWIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA 1 (MN1) ABOVE UNHEATED AREA 1 (MNT1)
napKeT 2cm, apM1panu Liem. ectpux 4 cm, Mk parquet 2cm, reinforced cement screed 4cm, PE foil,
donvja, enactnduumpanm ctmponop 1 cm, TM3 elastic styrofoam 1cm, TM3 slab with holllow clay
TaBaHuua 20cm, Tepmomsonaumja 5 cm, npodyxHn — block 20 cm, thermal insulation 5 cm, cement-lime
Mantep 2 cm plaster 2cm
03 MEBYCIPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA (MTT1) BELOW UNHEATED AREA (MTT1)
LieMeHTHM ecTpux 4cm, MHepanHa ByHa 10 cm, ME - cement screed 4 cm, mineral wool 10 cm, PE foll,
donuja, TM3 TaBaHmua 20cm, TM3 slab with holllow clay block 20 cm, cement-
NPOAYKHM ManTep 2 cm lime plaster 2cm
0,52 TEPACA V3HA TPEJAHOT MPOCTOPA (RK1) FLAT ROOF-TERRACE ABOVE HEATED AREA (RK1)

Kepammuke naounue 1.cm,

apMUPaHN LUEMEHTHM eCTpuX 2,5 cm, apmupaHmn
ecTpux 3 cm, xugpovsonauuja 1 cm, apMnpann
LemeHTHM ecTpux 2 cm, MBL donwja,
enactudunumpann ctponop 6 cm, ME ponwja, TM3
TaBaHMUa 20cm, NPOLYXHM ManTep 2 cm

ceramic tiles Tcm, reinforced cement screed 2.5 cm,
reinforced cement screed 3 cm, hydroinsulation 1
cm, reinforced cement screed 2 cm, PVC foll, elastic
styrofoam 6 cm, PE foil, TM3 slab with hollow clay
block 20 cm, cement-lime plaster 2 cm
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04 KOC KPOB (KKT1) PITCHED ROOF (KK1)
Upen, netse 3/5 cm, Basayx, epanbum, netse 5/3 clay roof tile, timber batten 3/5, air gap, gralbit bitu-
cm, facke 2,4 cm, Ba3ayx, MMHepanHa ByHa 10 menous sheet, timber batten 3/5, timber plank 2.4
cm, MNE donwja, TM3 TaBaHMUa 20cm, NPOLY*KHM cm, air gap, mineral wool 10 cm, PE foil, TM3 slab with
Mantep 2 cm hollow clay block 20 cm, cement-lime plaster 2 cm
T 30 MPO30P WINDOW
[PBEHN Ca TEPMOV30aLMOHNM CTaK/IOM Ca wooden, single frame with insulating glazing and
I YHYTPaLWHVIM 8eHeyujaHepuma internal venetian blind
yEETE: CUCTEM TPEJAFA HEATING SYSTEM
”H [aJbVHCKO rpejarbe / TOMNOBOA district heating system- hotwater
MPUMPEMA TOIMJIE BOAE HOT WATER SYSTEM
eneKTpUYUHY bojnep electric boiler




ATnac suwenopoanuHmx 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

3rpaja je peannsoBaHa TPAANLMOHANHUM CUCTEMOM
rpaherba “Ha NnLy MecTa’, y3 MpUMEHY CaBpeMEeHMX Ha-
YyrHa matepujanuzauuje. lNprmMapHa KOHKCTPyKUMja je
MacyBHa, Ca 3M[J0BMMa Of onekapckmx 6nokosa Aebroun-
He 20 cm, oja4aHKX apMMPAHOOETOHCKMM CePKNAKMMA.
MehycnpaTHa TaBaHuUa je nonynpedabpukosaHa “TM3"
KOHCTpYKUMja ¥ AebsbrHn 20 cm. OcHOBHM dacaaHn 31a
je BMWeCojHa “ceHaBnY” KOHCTPYKLUWja, Ca YHYTPaLHKM
cnojem ofj rutep 6NOKOBa ManTePUCaHUX MPOAYKHVM
ManTepoOM, CPEAMLLFbMM TEPMOMU30NALMOHMM COJEM M-
HepanHe ByHe y Aeb/bUHM 6 UM 1 3aBPLIHOM CMOSbHOM
obnorom ofy ManTepwcaqe oneke. MacagHa cTonapuja je
LPBeHa, jeHOCTPYKa, Ca TepMOM30MaLMOHNM CTaKIOM
4412+4 mm. KOHCTpYyKLUMja MaHCapLHOT KpOBa MOKpU-
BEHOr LPENnoM, peLlieHa je Kao KflacuiHa ApBeHa KOH-
CTPYKLMja OCNOHeHa Ha BeTOHCKY TaBaHuLy AoHe eTa-
xe. TiTarbe 3ByUYHe 1 TepMUYKe 3aliTuUTe YHyTpaLlrber
NPOCTOPa je CUCTEMCKM CNPOBEAEHO Y CBUM KOHCTPYK-
Unjama. YNpKoOC YnrbeHnUM f1a je 3rpafa HoBujer JaTyma,
npumerseHe febrbnHe TepMoum3onalMoHor MaTepuja-
Na He 3a0BOJbaBajy CaBPEMEHe MPOonuce M ykasyjy Ha
noTpeby eHepreTckor yHanpehetba (MpumerbeHe Aebsbi-
He Cy roToBO ABa MyTa Matbe of NoTpebHMX). Vimajyhu y
By apXUTEKTOHCKE KapaKTepuCTUKe dpacagHe NoBpLm-
He, Kao 1 CTPYKTYPY TEPMUUKOT OMOTaya, Moxe ce pehu
Ja je 3rpaja y BenvKoj Mepw NOrofHa 3a eHepreTcky ob-
HoBy. OBO Ce NPBEHCTBEHO OAHOCK Ha PEKOHCTPYKLM]Y
CN10jeBa XOPU3OHTASTHMX 1 KOCKX KOHCTPYKLMja OMOTaya
(KpOBHE paBHWM 1 KOHCTPYKUMja Npema NoapyMmy), Kao v
[efa BEPTUKaNHMX KOHCTPYKUMja (YHYTPaLWbK 31M40BK
npema HerpejaHym npoctopuma). C gpyre cTpaHe, Tep-
MWUKO yHanpeherbe dacagHOr oMoTauya Moxe ce CMma-
TpaTh ONpaBAaHVM JeAMHO Y Clyyajy AVPEKTHOr [OAa-
Batba Tepmow3onauuje npeko noctojehrx crojesa ca
cnosbalkbe cTpaHe, byayhu na 61 pekoHCTPYKUMja BU-
WwecnojHor dacagHor 3uaa (CKnaakbe 1 3ameHa cfojesa)
noppasymMesasna OOMMHe 1 KOMMIEKCHE pafjose.
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The building was realized as a conventional in-situ
construction system using contemporary methods of
materialization. Its primary construction is massive, built
of 20 cm brick blocks supported with reinforced con-
crete ring beams. The floor construction is a semi-precast
TM3 slab 20 cm thick. The main fagade wall is a multi-
layer sandwich construction, with an inner layer of hol-
low clay blocks bonded with cement-lime plaster, a mid-
layer of 6 cm mineral wool, and a finishing of rendered
brick. The facade windows are wooden single frame with
4+12+4 mm insulating glazing. The tiled mansard roof
was solved as a classic timber construction suspended
on the concrete ceiling of the floor below. Internal acous-
tic and thermal protection was systematically installed in
all constructions. Despite the fact that the building is of
recent date, the applied thickness of thermal insulation
does not comply with the current codes (it is almost half
as thick as required), which indicates a need for enhance-
ment. Considering the architectural features of the facade
and the structure of the thermal envelope, the building
can be regarded as generally suitable for energy rehabili-
tation. This primarily implies the reconstruction of con-
nections between horizontal and slanted constructions
of the envelope (roof planes and the construction to the
basement) as well as parts of vertical constructions (in-
terior walls to unheated spaces). On the other hand, im-
proving thermal envelope can be considered viable only
if thermal insulation was added directly and externally,
over the existing layers, since the reconstruction of multi-
layer facade walls (removing and replacing layers) would
involve comprehensive and complex interventions.
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re
G6

CrambeHOo-NoCN0BHa 3rpaaa
y OKBUPY rpagckor 6noka

0ooo =)
0000 |sso0% O
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Mixed use building in a row

CnpatHocT Mp+4+T1k Number of floors GF+4+L
bpoj ctambeHux jeanHita 13 Number of apartments 13
NoBpLnHa TUNCKe eTaxke  bpyTo 325 m? Floor area Gross 325 m?
Heto 284 m? Net 284 m?
[oBpLVHe CTaHOBA C1=77m? C2=57m? Apartment floor areas C1=77 m?% C2=57 m?
(C3=40 m?, C4=88 m*’ (C3=40 m? C4=88 m*
[oBpLVHe nokana J11=30 m?, J12=49 m?; Commercial floor areas J11=30 m?% J12=49 m?;

J13=22 m? N14=43 m?,

J13=22 m? J14=43 m?,

J15=45 m? J16=27 m?

J15=45 m? J16=27 m’

CnpaTHa B1CKHA Heto (CeeTna) 288 cm

Floor height Net 288 cm

bpyTto (CnpatHa) 262cm

Gross 262cm

306




ObjekaT caBpemMeHOr apXUTEKTOHCKOT W NIMKOBHOT
13pasa, ca 6 KOPUCHMUX eTaxa, 3ay3VmMa yraoHy nosuuujy
y OKBMPY rpafckor 6noka. Kopnyc Hag pasyheHom ocHo-
BOM MOJESbEH j€ Ha TPW NPEeno3HaT/bMBe LeSIMHE, y KOjui-
Ma Ce W3[Bajajy MpW3eMHa napTuja MOCNOBHOI Kapak-
Tepa (Npu3emsbe 1 NPBK CNpPaT), ABE BOMYMETPUJCKMA U
NIVKOBHO aKLeHTOBaHe CTaMOeHe eTaxe, Kao ¥ 3aBpLu-
HW €0 Kora umHe YeTBPTM CrpaT v CTaMbeHO MOTKPO-
B/be GOPMMPAHO Mof MIUTKUM KOCMM KpoBom. CBefje-
HV BONyMeH OOjeKTa aKLEHTOBAH je YraoHWM MOTUBOM
HaZBMLUEHNM Y OAHOCY Ha ocTaTak objekTa. MacagHe
NOBPLUVHE OAJINKYje NPaBuiHa PUTMMYHA reOMeTpYjCKa
wema oTBopa y KOMOMHAUMK NOjeAMHaYHO MOoCTaBbe-
HYIX OTBOPA W BEJIVMKMX 3aCTak/beHVIX NMOBPLUNHA Y BUAY
TpakacTvx npo3opa.

- nepnop 1991 —2012. G - period 1991 - 2012

The building of a modern architectural and visual ex-
pression, with 6 functional floors, has the corner position
in a city block. The corpus rising above a complex ground
plan is divided into three distinct wholes: the lower lev-
els with commercial content (the ground- and the first
floor); two upper floors with residential units, volumetri-
cally and visually accented; and the final segment com-
prising the fourth floor and the occupied loft under a low
pitched roof. The minimalistic volume is stressed by the
corner motif rising above the rest of the building. The fa-
cade surfaces feature a regular rhythmic geometry of the
windows in combination of single openings and large
glazed surfaces of window ribbons.
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OcHosa npvisemba / e —
Groundfloor Plan ~  TTT— [ ]

OcHosa Il cnpaTta
Second Floor Plan
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rpejaHo HerpejaHo
heated area unheated area
KomepuujanHo — MOCNOBHW cafpKaju  obyxsa-

Tajy npBe fiBe eTaxe (Npv3emsbe M NPBU CNpPaT), WTO
npefcTaB/ba YecT Crydyaj MaKCUMManHOr aHraKoBahba
npv3emMHUX NapThja 3a noTpebe [enaTHOCTU, NocebHO
y 30Hama ypbaHuix LeHTapa. [prsembe je NoByueHo of
perynauuje dopmmpajyin HaTKpUBEHM NeLlaykin Nposna3
Ly Nokana. Ha octannm eTaxkama opraHv3oBaHo je 13
CTambeHux jearHuLa (3-4 jeqnHULE Ha eTaxn), O KOjuX
Cy TPMU CMewWTeHe Yy MOTKPOBHOM MPOCTOpPY. MNpucTyn
CTaHoBMMa je 0be3beheH UEHTPanHUM jeHOKPaKMM
ctenenvwTem. CTaHoBM Cy u3rpaheHn y CTPyKTypu
[IBOCOOHVIX 1 TPOCOBHMX CTaHOBA Pa3nnumnTe NoBpPLUIKHE,
Ca W3paeHOM MOAENOM Ha [HEBHe 1 HONHe 30He.
Hajsehur 6poj cTaHOBa MMa ABOCTPaHy OpujeHTaLujy U
nohe Ka yHyTpaLLHbEeM ABOPULLTY.

- nepnop 1991 —2012. G - period 1991 - 2012

Mpecek
Section

Commercial / business premises occupy the first two
levels (the ground- and the first floor), which is a com-
mon instance of maximum dedication of the lower levels
to commercial activity, especially in central urban zones.
The ground floor is recessed from the street line and
forms a canopied footpath along the commercial prem-
ises. On other floors, there are 13 apartments (3—4 units
per floor), three of which are in the loft. The apartments
are entered from the centrally positioned one-flight stair-
way. The apartments have varied areas, a two- and three-
room structure and an emphasized separation into di-
urnal zones. Most units have two-sided orientation and
loggias to the inner yard.
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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
0,28 CNOSbALWMW 3V 1 (SZ1) EXTERNAL WALL 1 (SZ1)
NPOAYXHM ManTep 2 cm, 31a of oneke 12 cm, cement-lime plaster 2 cm, brick wall 12 cm, thermal
Tepmousonauuja 10 cm, 3ua of oneke 12 cm, insulation 10, brick wall 12 cm, marble aggregate
BeLTauKM KameH 5 cm plaster 5.cm
0,49 CMNOJbAWMK 310 2 (SZ2) EXTERNAL WALL 2 (572)
NpoayXHU ManTep 2cm, ab 31a 16 cm, cement-lime plaster 2 cm, reinforced concrete wall
Tepmou3sonaumja 5 cm, Basayx 2 cm, gacka 2,4 cm, 16 cm, thermal insulation 5 ¢cm, air gap 2 cm, tim-
Tep xapTuja, An 60jeHn M ber plank 2.4 cm, roofing paper, colored aluminium
roofing sheet
0,37 CMNOJbALWMK 310 3 (SZ3) EXTERNAL WALL 3 (5Z3)
NpoayXHWU ManTep 2cm, ab 31a 16¢cm, CTponop cement-lime plaster 2 cm, reinforced concrete wall
10 cm, uemeHTHM ManTep 1 cm 16 cm, styrofoam 10 cm, cement plaster 1 cm
0,29 CNOJbAWMW WA 4 (S74) EXTERNAL WALL 4 (SZ4)
npoayXH1 ManTep 2 cm, ab 3ua 16 cm, cement-lime plaster 2 cm, reinforced concrete wall
MuHepanHa ByHa 10 cm, 31 of oneke 12 cm, 16 cm, mineral wool 10 cm, brick wall 12 cm, ren-
BeLUTaukM KameH 5 cm dered finishing (marble aggregate plaster) 5 cm
041 CNOJbAWMW 3WA 5 (SZ5) EXTERNAL WALL 5 (SZ5)
NPOAYKHK ManTep 2 cm, rutep 670K 25 cm, cement-lime plaster 2 cm, clay block wall 25 cm,
CTMPONOP 8 cM, LileMeHTHW ManTep 1 cm styrofoam 8 cm, cement plaster T cm
0,52 31 KA HETPEJAHOM MPOCTOPY 1 (ZNT1) PARTITION WALL TO UNHEATED AREAT (ZN1)
Tepmo mMantep 2 cm, ab 3ua 16 cm, MUHepanHa insulating plaster 2cm, reinforced concrete wall 16cm,
ByHa 5 cm, pabuLMpanHu LeEMEHTHM ManTep 2 cm mineral wool 5cm, reinforced cement plaster 2cm
1,34 3W KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
3un of rutep 6noka 19cm obocTpaHo mantepuncaH — clay block wall 19 cm, plastered both side with ce-
NPOAYKHUM ManTepom ment-lime plaster
0,52 3K KA CYCEQY/ONNATAUWMIA 1 (ZD1) EXTERNAL WALL TO ADJACENT BUILDING /
NpoayKHKM ManTep 2 cm, ab 3va 19 cm, DILATATION WALL 1 (ZD1)
Tepmom3onaumja 5 cm cement-lime plaster 2 cm, reinforced concrete wall
19 cm, thermal insulation 5 cm
034 3K KA CYCEQY/ONNATALUWMIA 2 (ZD2) EXTERNAL WALL TO ADJACENT BUILDING /
NPOMYKHW ManTep 2cm, rutep 670K 19 cm, DILATATION WALL 2 (ZD2)
Tepmouzonauuja 10 cm cement-lime plaster 2 cm, clay block wall 19 cm,
thermal insulation 10 cm
0,25 MEBYCMPATHA TABAHMLIA M3HAZ EPKEPA 1 (MET)  BUILDING OVERHANG FLOOR CONSTRUCTION 1 (MET)

napKeT 2,2cm, LemeHTHa Kollyrbuta 4cm, ME donunja,
TBPE noYe MUH. ByHe 2cm, ab nnova 18cm,
TepMowzonaumja 10 cm, Mantep Ha pabudy 3cm

parquet 2.2 cm, cement screed 4 cm, PE foil, rigid min-
eral wool 2 cm, reinforced concrete slab 18 cm, ther-
mal insulation 10 cm, plaster on metal lath 3 cm
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0,40 MERYCTPATHA TABAHMLIA M3HAL EPKEPA 2 (ME2)  BUILDING OVERHANG FLOOR
napkeT 2,2 cm, LeMeHTHa Kolwyrburia 4 cm, ME CONSTRUCTION 2 (ME2)
donvja, TBpAE NNoYe MUH. ByHe 2 cm, ab niova parquet 2.2 cm, cement screed 4 cm, PE foil, rigid
18cm, Tepmousonauumja 5 cm, mineral wool 2 cm, reinforced concrete slab 18 cm,
ManTtep Ha pabuuy 3 cm thermal insulation 5 cm, plaster on metal lath3 cm

0,36 KPOB (K1) PITCHED ROOF (K1)
An 60jeHn M, Tep Nanup, AallyaHa onsaTta colored aluminium roofing sheet, roofing paper,
2,4 cm, por 10/14 cm Ha 80 cm/Baspyx 2 timber plank 2.4 cm, timber rafter 10/14 (at 80 cm
cm-+MUHepanHa ByHa 12 cm, MNBL donuja, rvnc dist.), air gap 2 cm, mineral wool 12 cm, PVC foil,
KapToHCKe noye 1,25 cm gypsum board 1.25 cm

0,67 NOA HATIY (PNT1) GROUND FLOOR (PNTT)
rPaHUTHa Kepammka 1 cm, LLeMEeHTHIN eCTpmX ceramic granite tiles 1T cm, cement screed 4 cm,
4 cm, NBU dponuja, MMHepanHa ByHa 4 cm, PVC foil, mineral wool 4 cm, reinforced concrete
nakoapmuvpaHa nnova 12 cm, mpliasu 6eToH slab 12 cm, leveling concrete 10 cm, gravel 80 cm,
10 cm, WwrbyHak 80 cm, TemesbHa nnoya 40 cm, concrete slab on grade foundation 40 cm, cement
LeMeHTHa Kolyrbuua 5 cm, xuapomsonauuja 1 cm,  screed 5 cm, hydroinsulation T cm, reinforced con-
nakoapmupaHa nnoya 10 cm, wibyHak 25 cm crete slab 10 cm, gravel 25 cm

1,7 MPO30P WINDOW
[BL| ca Tepmon30naUMOHMM HUCKOEMNCUOHNM PVC, single frame, with insulating low-emissivity
CTaKNOM, CNOSbHE aNyMUHMYMCKE »Kany3uHe glazing, external aluminium blind

3,1 n3nor DISPLAY WINDOW

ANYMUHWYMCKI MPOGUIN Ca TEPMO MPEKNAOM,
TEPMOM30MaLIMOHO CTaKIo

aluminium frame with thermal brake,
insulating glazing

CACTEM TPEJAHBA
JaIbVHCKO rpejarbe / Tonnosos

HEATING SYSTEM
district heating system - hotwater

MNMPUMPEMA TOMJE BOJE
enekTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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ObjekaT je peann3oBaH TpPagNLMOHANHMM CUCTEMOM
rpaherba “Ha NnLy MecTa’, y3 MpUMEHY CaBpeMEeHMX Ha-
UMHa MaTepujanmsaupje. KoMOMHOBarbEM CKENeTHOr W
MaCVBHOT apM1PaHOOBETOHCKOT CKAoMa, MpUMapHa KOoH-
CTPyKUMja pelleHa je MonpeyHo NocTaB/beHUM 3UA0BN-
ma (16 cm) v cTyboBMMa Ha ManvmM PacmoHUMa, Koju Cy
npemolRery NyHM apM1PaHOOETOHCKMM TaBaHVLaMa
nebrbuHe 18 cm.

Kocu KpoB Manor Harnba peanrsoBaH je KNacuyHoMm
APBEHOM KOHCTPYKLMJOM, Koja y MOTRyHOCTV ocnabaha
LleHTpanHW NpocTop MOTKPOB/ba 3a Hopasak. PacagHu
OoMOTay je y KOoMOMHaUMjK TPaaMLUMOHANHOT BULLIECO)-
Hor “ceHAaBMY” 31Aa, Ca YHyTpalkbWM Chlojem oA one-
ke (12 cm), cpeauHiM TePMOM30NALMOHMM CRojem
MUHepanHe ByHe (10 ¢cm) v 3aBPLWHOM CMO/BLHOM 06-
JIOTOM Of} BELUTAUKOr KamMeHa, Kao 1 caBpemeHor Tuna
KOHTaKTHe TepmMou3onoBaHe dacaje ca 13onalumjom of
ctuponopa. MperpagHn 3vgoBK yHyTap objekTa Cy 3u-
nann (7, 12 1 19cm). Anymunnjymckin v MBL dacagHm
OTBOPY, 3aCTak/beHN TEPMOM3OMALIOHVIM CTaK/OM, 3ay-
31MMajy 3HayajaH npoueHaT dacagHe nospluMHe. Pelue-
HW cy y dopmn rpynaumja nojefnHayHmnx oTeopa Beu-
Ke MOBPLLUMHE, Ko 1 BENMKMUX 3aCTaK/beEHMX NOBPLUMHA
(Tpakactv npo3opwu). Ca cnosballtbe CTpaHe onpemibe-
HW Cy anyMUHUJYMCKIM any3nHama. TepMmmuka 3alTnta
je cnpoBefieHa y CBMM MosuumMjama omoTaua, anu, npw-
MerbeHe AebfbriHe He OAroBapajy TPeHyTHUM Mponu-
cUMa 1 CTaHaapauma y obnactu tepmmuke 3awtute. Of
CBVIX MO3MLMja TEPMUYKOT OMOTaYa, jeIMHO  BULLEC/O)-
HW dacadHv 3uf 3af0BOsbaBa 3ajaTe KpuTepujyme, oK
je Hajgehn 6poj nosmumja 6113y NPONUCaHNX BpeaHOC-
TW. Y3umajyhm y ob3vip CTpyKTypy nosuumja TepmMmuKor
OoMOTaya, Moxe ce pehu aa je objekat y Hajgehem aeny
no3wuwja norofaH 3a yHanpeherse. OBO ce ogHOCK Np-
BEHCTBEHO Ha PEKOHCTPYKLUM)Y XOPW3OHTAMHUX U KO-
CUX KOHCTPYKUMja, TAE Nako Moxe AoNK A0 M3MeHa mnn
JofaBarba HOBWX cojeBa. OrpaHnyaBajyhn dakTop y
eHepreTckom yHanpeherby 3rpage npeacTaB/ba BEANKY
npoLeHaT CTakfeHWX MOBPLUMHA, WTO, Y KOHTEKCTY fe-
bUHMCarba YKYMHMX eHepreTcKmx nepdopmaHcu 3rpaje,
MOXe MMaTV HeraTneaH edekart.

The structure was built in the traditional in-situ sys-
tem with the application of contemporary materializa-
tion methods. In a combination of skeleton and massive
reinforced concrete systems, the primary construction
was solved by 16 cm transverse walls and posts in a close
arrangement, decked with solid 18 cm reinforced con-
crete slabs.

The low pitched roof is a conventional wooden con-
struction, which leaves the central space of the loft en-
tirely free for occupancy. The facade was solved either
as a combination of a conventional multi-layer sandwich
wall, with the inner brick layer (12 cm), middle layer of
mineral wool (10 cm), and marble aggregate plaster fin-
ish on the outside, or a contemporary contact facade
with Styrofoam insulation. Interior partitions were built of
7,12, and 19 cm brick. Aluminium and PVC facade win-
dows have insulating glazing and provide high window-
to-wall ratio. They are organized in groups of large single
openings and ribbons. They are fitted with external alu-
minium blinds. Thermal insulation was installed in all po-
sitions of the envelope but the applied thickness does
not comply with the current thermal standards. Only the
multi-layer facade wall meets the requirements where-
as most other positions are close to the prescribed val-
ues. Regarding the structure of the positions of the ther-
mal envelope, the building can be considered suitable
for enhancement. This primarily refers to the reconstruc-
tion of the horizontal and slanted constructions, where
layers can be replaced or added easily. The limiting fac-
tor for improving energy efficiency is the high percent-
age of glazed surfaces, which can have a negative effect
in the context of defining overall energy performance of
the building.
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