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M3Bop 13 peueHsnja

AKO CMO NOCNe unTarsa Amsaca nopoduyHux kyha
Cpbuje (objasmeHor 2012) KoHCTaToBanu fa je TO
CaMOMPEropHO, MWOHUPCKO W HajacBe MOXpPTBOBAHO
npeaysehe rpyne ucTpaxmneada, oHga Amaac sLULWenopo-
duyHux 32pada Cpbuje MOPaMo BMAETU Kao MpBM Haro-
selwTaj Byherba OKpyxetba Koje nocTaje CBECHO 3Hayaja
oBakeux cTyauja. Cefam neproaa Koju NOKpPUBajy KoH-
LenTyanHu, GyHKUMOHaMHK 1 TEXHOMOLIKK Pa3Boj BuLLe-
NOPCAWNYHOT MK T3B. KOIEKMUBHOZ CTaHOBaka (CYpOBO)
NPEeLW3HO NoKa3yjy yTuuaj CouMjanHmnx 1 NONMUTUYKIX
rnbarba Ha pa3soj MK Nak AekageHUM)y Y NPOMULLbakby
W peluaBarby CTaHa kao HajersucteHuyujanHuje notpebe
2padckoe HoBeka. Kaaa ce, Kao y OBOM MPOJEKTY, NOMEHY-
TW MPOUECUM W HUXOB YTWUA) MOBEXY Ca aHanv3om
ypbaHe ¢u3nuKe CTPYKType, MOCMaTpaHOM W3 BPRo
CABPEMEHON M aKTYENHOT YIa KOpUWREHa eHEPreTCKmX
pecypca y peasHoM BpemeHy Koje ce noayaapa ca pas-
BOJEM Mfeje CTaHOBarha y rpajly y OBAalHbiM NpocTop-
BPEMEHCKMM OKOMHOCTVMA — OHAA Ce Aobwja pesynTar
KOjW Hagwnasu ConcTseHe UHULmMjanHe nmnynce!

Mpod. Aparanx Kuekosuh, apxmTexta

Kao 1y NpeTxogHOM UCTPaMMBaksy, OCHOBHW LW/b 1
0BOr pafa, 6vno je yTBpHMBarbe 1 OLEeHa eHepreTCKmx
nepdopmaHck noctojeher rpaheBrHCKor GoHaa. Y3opak
Of} BUMLLE O/} AeCeT Xurbafa NonuUCcaHWX 3rpaja, CMrypHo
je BWle Hero penpe3eHTaTMBaH 3a [JOHOLWeHE pene-
BAHTHWX 3aK/by4aKa LUTO OBO UCTPaXMBaHbE Y CTPYYHOM
1 HaYYHOM CMMCITY YWHK jeguHCTBEHUM Y Cpbujun. Kpo3
CTBaparbe TMnonoruje kyha, carnefaHe cy 3HavajHe pas-
NIMKe y KBanNWTeTY 3rapaia Nno hUXOBOj EHEPreTcKkoj edu-
KacHOCTW KOja 3aBWMCW Kako Of Mepuofa u3rpagre u
rocTojarba PeneBaHTHe perynaTiae Tako W 0f TeXHONO-
rvje rpaare 1 NpUMereHnx Matepujana. CBpCTaBarbem
y ceflam XpOHONOLLKKW NopeRaHKx Neproaa, Koju nmajy
onpeheHe 3ajefHMUKe KapakTepucTuke, fobujeHa je T-
nonorvja koja omoryhasa pasnuymnra BpeaHCBaba 1 no-
peherba 1 KBaHTUdKMKaLMje WTo omoryhaga fa Apaea,
WHBECTUTOPM, MPOjeKTaHTK CBKX CTPyKa W rpaheBmrHCKa
WHOycTpuja mory pga Hahy npaBoepemeHo paobpa
pellerba W ypaje [yropouHe nnaHose 3a ObHaBfbakbe
Kako rpahesuHCKor doHaa Tako W 3a Oyayhy narpaarsy.

ap Wirop Mapwh, aunn. uHx. 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 chronclegical 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
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Mpunpema MoHorpaduje je NpeacTas/bana BuLIEro-
ONLLFK paf Koju 61 61no Hemoryhe ocTBapwTK 6e3 cee-
CpAHe nomohw BenviKor 6poja MHCTUTYUWja U NojeArHa-
ta. OBOM NPWAMKOM MOCEOHO *eNMMOo Aa Ce 3aXBannmo:

VcTopnjckom apxmsy beorpaga,

3aBOfy 3a 3aWTUTY CNOMEHNKa KyNType rpagda beorpaga,
VcTopnjckom apxmsy Huwwa,

OnwTtnHckom apxmy Hosor Caaa,

OnwTtnHcKom apxmey Kparyjesua,

OnwTtnHcKom apxusy lNoxapesua,

McTopujckom apxmsy Combopa,

VcTopnjckom apxmBy KpyluesLa, Oferberby y TpCTeHNKY,
ApxuBy onwtnHe MNanunyna,

ApxuBy onwtnHe MnageHosal,

ApxuBy onwTnHe Bpauap,

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 npefcTasba pesyrate UCTPaXKi-
Barba CnposefeHor TokomM 2012. roguHe Yy OKBMPY LUn-
per Hay4yHO MCTPaxmnBauKor Npojekta nocseheHor pop-
MUpatby HaLMoHanHe MeTofonorumje 1, Ha Hoj 6asmpane,
Tvnonoruje ctambeHux 3rpaga Cpbuje. Paa je 3acHoBaH
Ha paHWjUM HayYHOUCTpaXkMBauKMM NpojekTma pahe-
HUM Ha APXUTEKTOHCKOM daKkynTeTy', Kao 1 Ha MeToAo-
NOTMj Pa3BMjEHO] Yy OKBMPY EBPOMCKOT MpojexTa la-
6yna’. VicTpaxuBarbe je cnposena rpyna HacTaBHVKa 1
capajiHviKa ca ApXMTEKTOHCKOT GakynTeTa YHVBep3uTeTa

! JosaHoswh Monosuh M. (yp.), EHepreTcka onTtumm3saumja 3a-
rpafia y KOHTEKCTY OApXKMBe apxuTekType — fieo 1, beorpag;: Ap-
XUTEKTOHCKM 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 TABULA?. This
study, conducted by a group of professors and associates
of Faculty of Architecture, University of Belgrade, with the
support of GIZ (Deutsche Gesellschaft fiir 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 [3-a (Deutsche Gezellschaft fir
internationale zusammenarbeit), u OHO ce Moxe cmaTpa-
TV Opyrom $a3om UCTPaxMBauKkor npojekTa Crnposeae-
Hor Tokom 2011, roanHe a unju cy pe3yntatin objassbeHu
y MoHorpaduju Amsac nopoouyHux kyha Cpbuje’.

Tokom pafia Ha dopmmparby TMNonorvje ctambeHwx
3rpaga Cpbuje 201 1. roavHe U3BpLLEH je nonuc oko 6500
3rpaja y unwmby Aobujarba penesaHTeHe H6ase nofataka
HEoMXofHe 3a Aarbe WUCTpaxwuBarbe. YOP30 Mo 3aksby-
yetby OBOT MOMWCA, Ja/bOM aHaNM30M NojaTtaka AoWno
Ce [0 3aK/byyka fja, C 063VPOM Ha NpUMeHbeHY METOAO-
norvijy, AedrHMCcaHn y3opak Huje obyxBaTvo [OBOSbaH
6poj 3rpaja BULWENOPOANYHOr CTaHOBaHsa. CTora je,y Tom
yacy, oKyC ycMepeH Ha MOPOAMYHO CTaHOBarbe, Koje je
YUHNIO rOoToBO 90% y30pKa M 3a Koje Cy MPUKYN/beHN
nofaun npyx<anu afekBaTHy CMKy CTarba, a [obujeHu
pe3ynTaTy NybnmMKoBaHu y MoMeHyToj MOHOrpaduju.

Kako nopaum pefoBHOr MOMMca CTaHOBHULITBA,
Koju je cnposefieH 2011. roanHe, jow HUCY 0bjaBrbeHw,
Ha FbMX Ce HMje MOMIO payyHaTV y npouecy Aasber nc-
TpaxuBarba. LTasuwe, nonuc je cnpoBeAeH No ycrare-
HOJj MeTofoNorMjK, Te NTaka nocseheHa Npobnemrma
3rpafla Ca acrnekTa HUWXOBe eHepreTcke ePUKacHOCTM
HUCY HKM obyxBaheHa y agekeaTHoj 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 NpBoj
dasn, He3aBMCHaA YCTaHOBa Koja ce 6aBM CTAaTUCTUYKMM
ncTpaxkmBarsKma®. OBUM UCTPaxnBakem je 0byxeaheHo
Bule of 10500 3rpafa - Nnpema yHanpen AeduHMCaHO]
METONOTNL.

Crarbe y Cpbujn

3rpa)1e HamerbeHe BUWENOPOANYHOM CTaHOBakby
V|3rpaF)eHe CY Y HEKOJIMKO KapPaKTeEPUCTUUYHUX neprnoda
YCNOB/bEHWX, HAPABHO, MPBEHCTBEHO APYLWTBEHO MON-
TUYKMM 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 nuTarbKMma MNonunca CTaHOBHULITBA Y MOHOTpadujy
ATnac nopoanyHux 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.

9
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lNepvon npe [lpyror cBeTCKor paTa KapakTepuile Tp-
KULWHA NpVBPEeAa U 13rpafrba Koja nonasn m3 rpaackmnx
jesrapa, y3 MmocTeneHo LMpere npema nepudepuja-
Ma rpafloBa M Ca W3rpaarom objekaTta KOHLMMUPaHKIX
y NPeno3HaT/bMBOM CTUICKOM apXMTEKTOHCKOM 13pasy,
bopMMPaHOM Y CKNafly Ca yCTarbeHVM MaTepujanHnm n
OOMMKOBHMM 3aKOHUTOCTMMA Tor foba. CTUNCKY, apxu-
TeKTypa Ce Monako TpaHchopmmLEe Yy MOAEPHUCTUYUKY,
anwv cy, TeXHONOrMja rpafHe Kao v MaTtepujaiHe Kapak-
TePUCTVIKE, jeIMHCTBEHE.

MNepviog nocne [pyror cBeTckor pata, MO3HaTWju
Kao ,Nepwvof 0bHOBe", HacNarba Ce Ha MPETXOAHW, KaKo
no TUMy, Tako ¥ No 0bUMy 1 Y3 farby cumnandmkaumjy
APXUTEKTOHCKOT M3pa3a. YOp30 Aonasn 0 3HauajHujuX
nNpoMeHa MPUCTYMa, a 1 BeOMa MHTEH3WBHe CTambeHe
u3rpagre, npaheHe TexXHOMOWKMM ,OyMOM’, pa3Bojem
cnctema  npedabpuikauvja WTo  geduHWWe MOTMNYHO
HOBW apXMUTEKTOHCKOM 13pa3. OBaj NepUOA Ce KapaKTe-
pvie AVHaMWYHKM PacTOM MPafoBa v npouecom 6no-
KOBCKe M3rpafitbe, pa3BojeM HOBWX KBapTOBA, CaTeNuT-
CKMX Hacerba, a PenatmMBHO ManuM WMHTepBeHLMjama Yy
LieHTpanH1UM 30Hama rpaaoga. [prmeTaH je gamu pasBoj
TeXHOMOrMja Matepujanusaumje 3rpaga, y3 3HadajaH yaeo
MHOBaLMja 1 ekcnepumeHTa y Gopmmparsy GUHANHOT 13-
pasa, TO pe3ynTmpa 3HavajHy 0ONNKOBHY 1 MaTepujanHy
Pa3HOBPCHOCT.

Mo pacnagy 3ajedHNYKe 3emrbe, OBaj BUA U3rpadHe
npecTaje; He NoCToje BENMKM NMPOJEKTN U akKTUBHOCT ce
CBOAM YrNaBHOM Ha MnojefnHauHe objekTe. TexHonoruja
rpadhe ce nojefHoOCTaBsbYje, a Npedabpukaumja roToBo
NOTMNYHO HanywTa. V3rpafra ce UcTuM TeMnom ofBKja
Kako Ha nepudepuvjy Tako W Yy UEHTPaNHWUM 30HamMa
rpanosa.

OCHOBHa KapaKTepuCTHKa 3rpafia HameH-eHuX BuLLe-
NOPOAMYHOM CTaHOBakbY, Ca aCreKTa eHepreTCKUX nep-
bopmaHcK, je: AMPEeKTHa ycarnaweHocT ca HOPMaTMB-
HVM aKTVMa 13 0bnacTu rpaheBuHCKe $ur3LKe, OAHOCHO
NOWTOBaH-Ee PeneBaHTHMX 3aKOHCKKMX akaTa M3 obnactu
rpahesuHapctea. OBO 3a nocneguuy MMa NPUMETHO
6orbe nepdopmaHce y nopehersy ca 06jekTMa Hamerse-
HUM NOPOAMYHOM CTaHOBAHY, Kao M MOrYRHOCT pasBoja
YHUOMLMPaHMX MeTofa CaHalumje 1 nobosbluarba eHep-
reTckux nepdopmMaHcu.

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 PErvoHanHux KapakTepucTuKka, roToBO Aa He noctoje
HeKaKBe NIoKanHe 0CO6eHOCTV OCM Bnaror BpemeHCKor
KallrbeHba ,HOBYX" MOjaBHMX 00AVKa Y MarbViM rpafoBy-
Ma ¥ CpearHama.

AHanusa un NPUKyn/bakbe NOAaTaKka

Boaehu padyHa O TMNOMOLWKO] Pa3HOBPCHOCTY CTam-
6eHVX 3rpafla BULIEMOPOAVYHOM CTaHOBaka Yy Cpbujn,
3adpKaHe Cy OCHOBHe Knacudukaumje kopuwheHe y
NPETXOAHOM UCTPaXkMBakby a Koje Cy 6a3vipaHe Ha Tpu
OCHOBHa MOMa3uWTa: APXUTEKTOHCKO-YPOAHUCTUYKIM
napameTpunma, KapakTepucTnkama 3rpage Koje yTudy Ha
FbeHe TepMUUKe NepGopMaHce 1 Nepuog rpaase.

APXUTEKTOHCKO-YPOAHUCTUYKM NapameTpu Cy:
KapaKTepUCTMKE BE3aHE 3a OfIHOC 3rpajie v napLene;
OIHOC NMpeMa CyCEAHNM 3rpaflama;

BeNMUMHa 3rpafe npema bpojy eTaxa (CTaHOBa).

i

[leTarbHuje objallikberbe OBOT acnekTa aato jey Tabenu 1.

Tabena 1. — KnacudurkaumoHa wema 3a 3rpaae BULWENopoany-
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 parameterstake 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

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

CnobopHo cTojehn objekaT (Ha 3acebHoOj NapuUeny, He rpaHnuK Ce ca CyCeaHVM

CnobopHo 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 GopmMUpaH 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

e ca cycefiHnmM 06jeKTIMa ca jefJHOM WK [1Be CTPaHe)

both sides to the adjacent structures)

ObjekaTy HM3Y - (y OKBMPY HM3a pa3nmMumTLX objekaTa y rpafckom 610Ky, rpaHmMym

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 3rpaaa, a CammUmM TUM, 1 Ha HUXOBY eHep-
reTcky edUKacHOCT:

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

- OCHOBa 3rpade je NPUOAMXHO KBafgpaTHa Wan
NpaBOyracHa,

- OCHOBa je pasyheHa

B. 6poj cnpatoBa

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

- Marbe og 50%,

- Buwe on 50% un

- XOPWI30HTasHe NMPO30PCKe Tpake Kao NocebaH obmK
[l. kopuwhere TaBaHCKOr NpocTopa:

- Hema TaBaH,

- TaBaHCKM NPOCTOP Ce He KOPUCTU 3a bopaBak

- TaBaHCKM NPOCTOP Ce KOPUCTU 3a HopaBak.

Mop kopurwherbem’, 3a NoTpebe OBOT UCTPaXKMBarba,
nofpa3ymeBa Ce OHa HaMeHa 3a Kojy ce MpocCTop rpeje
Ha TemnepaType Koje ofAroBapajy ctambeHnm notpebama.
Mpadnykin NpurKas oBMX NapameTapa Aar je y Tabenm2.

Tabena 2. - KnacvdukauroHa wema ca objalHerbyima T1na oc-
HOBe, 0fHOCa dacaze v Mpo3opa

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 Gopme y OCHOBH Ca PasnymnTM OAHOCHOM CTPaHa.

B1 3rpape ca Mano oTBopa Ha pacapama. OTBOPM OpraHK30BaHu NojeAnHauHO 3ay3umajy Marbe of 50% nospuivte dacage.

b2

3rpage ca focta otBopa. OTBOPU OpraH130BaHW NojearHauHo 3ay3vmajy suwe og 50% nosprHe dacage.

B3 3rpage ca gocta oteopa. OTBOpW Ha hacaama OpraHm30BaHN y BI LY NPO30PCKMX Tpaka 1 3ay3umMajy Bule of 50% nospLumHe 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 Buildings with high window to wall ratio. Windows arranged as individual with more than 50% of facade surface.
B3 Buildings with high window to wall ratio. Windows arranged in the form of horizontal ribbons with more than 50% of facade surface.

3. lMepvioan rpafrbe, uvju je opabup 3acHOBaH Ha
APYWTBEHO MONUTUYKMM OAHOCMMA Y 3eM/bW, PasBojy
TeXHVIKa 1 TexHonorwvja rpahersa, Kao 1 pa3sojy Nponumca
y 06nacTu rpaheBMHapcTBa:

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 rpagrse

[NpomeHe BnacHMYKMX OAHOCA

lNpuBatnsaumja v MHAMBULYANHA UHULMjATLBA

mELC o>

Kao KapakTepuUCTUUHM 3a M3rPaarby 3rpafa Konek-
TVMBHOT CTaHOBakba AeduHvcaHn cy cnegehun nepuoaw:
[0 1919, 19191945, 1946.-1960, 1961.-1970, 1971.-1980,
1981-1990, 1991. 00 3aBpLUETKA NCTPaxkLBarba Ha TepeHy.

OBaKo MOCTaB/bEHN KpUTEPUjyMM 3a AedrHVCaHbe
TUMNONOTKje 3rpafa BULLENOPOANYHOr CTaHOBarba y Cp-
6uji NpeacTaB/bany Cy OCHOB 3a JepUHMCatbe NCTPaXKK-
Barba Ha TepeHy. Ha OCHOBY WCKyCTBa M3 UCTPaxMBarba
Tokom 2011. roamHe, Kaja yCBOjeHa MeTOAONOMMja Huje
[ana noysaaHe pesysrtare 3a 3rpaje BULWENOpPOANYHON
CTaHOBaHba, Ha NPeanor NPodGecoHanHe CTpyyHe opra-
HV3aLMje YyCBOjeHa je NoTNyHO pasnunymTa MeToLoMIorvja
NCTPaxk1Barba Ha TepeHy.

Kao 1 y nctpaxmsarby NOPOAMYHON CTaHOBaHa, 3a
bopmmparbe Npoleaype UCTPaxKkMBarba Ha TepeHy 1 06-
paje nopataka, npuxsaheHa je 3BaHW4YHa, aAMUHNCTPA-
TvBHa nogena Cpbuje (6e3 Kocosa) Ha 24 okpyra, of
Kojux cy: 17y LleHtpanHoj Cpbujw, a 7 y BojsoanHn. Mpag
beorpan npeacTasiba CamMOCTanHM BaAeCeT NeT OKPyT.

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

ca, 30-Kosovo Pomoravlje

Ycnen dparmeHTMpaHoCTVM MofjaTaka npema oOBa-
KO [leTa/bHOj noAenu 3a obpany AoOMjeHMx pesynTaTa,
yCBOjeHa je mofena Ha pernoHe Mno UCTOM MPUHLKMY
Kao LWTO je To ypaheHo u y ncTpaxyBatkby NOPOLNYHOT

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-JyxHobaykn, 8-lpaa beorpan, 9-MausaHckn, 10-Konybapcku, 11-MoayHas-
cku, 12-bpanunuescky, 13-Lymagnjcku, 14-Momopascky, 15-bopckn, 16-3ajeyapcky, 17-3natn-
6opcky, 18-Mopasuuky, 19-Paluku, 20-PacnHcku, 21-Huwascky, 22-Tonnnyku, 23-lnpoTtckiy,
24—JabnaHnuku, 25-T4umrbckn, 26-Kocoscku, 27-Mehku, 28-TMpurpeHcki, 29-KoCcoBCKO-MUTPO-
BaykK, 30—KOCOBCKO-NMOMOPABCKM

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 Cpbwija, Jyronctoura Cpbuja, Npw Yemy pervioH Koco-
Ba Huje obpahveaH. beorpas je TpeTnpaH Kao nocebaH
pervioH.

[edunHuncare y30pKa je CnpoBefeHO Ha OCHOBY MO-
JaTaka K3 nonmca ctaHoBHMWTBA 2011, roguHe, Kao u
,BUTaNHe" CTaTncTvke 1 Nofataka O MUrpaLmjama, 3atmm
Ha OCHOBY MpoLeHe Npema NoNMUcy CTaHoBa y beorpaay
13 2002. roavHe 1 6aze nopataka KopucHMka VHdocTa-
Ha. byayhi aa ce paav O BUWENOPOANYHOM CTaHOBAHY,
KapaKTepuCTMYHOM 3a ypbaHe LenvHe, UCNuTVBare je
paheHo camo y rpagoBumMa. Teputopwja rpafosa y y3op-
Ky je noaerbeHa Ha rpaficke 30He koje cy oapeheHe y3
nomoh Mane rpaga v, Ha rrma, aedrHcaHe Cy nodeTHe
Tauke, Kao 1 NpaBLM KpeTakba aHKkeTapa.

C 0631pOM Ha pasnuymTe BENUYMHE rpajioBa 1 pas-
NMYUTe TYCTUHE CTaHOBaHa Y LieHTPanHUm v nepudep-
HIM 30Hama, a Byayhu fa Cy CpeCTBa 3a UCMIUTUBAHE Ha
TepeHy O1na orpaH1yeHa, yCBOjeH je pasnuumnT MpUHLMN
bopmmrparsa y3opKa:

1. Y beorpagy, y wWvpem LeHTpy rpaja, MICNUT1BaHa je
CBaka YeTBpTa 30Ha, [JOK je y OCTanmMM AenoBrMa rpaja
obpaheHa cBaka neta 30Ha

2. Yrpaposuma ca Buwe of 100.000 CTaHOBHMKa paheHo je
UCMUTVBaH-E Ha Y30KY KOjW GOPMMPa CBaKa YeTBPTa 30Ha.
3. Tlonwmcanu cy can rpagosm ca 50.000 go 100.000 ctaHoB-
HVKa, Tako LUTO je MCTPpaxkeHa CBaka Apyra rpafcka 30Ha

4. Yrpagosuma ca 20.000 o 50.000 cTaHOBHMKa NOMNUC
je paheH y cBMM rpaCcKmm 30HamMa, a CBM OBM rPafoBK Cy
nonvcanHn

5. W7o ce Tnye rpaposa ca marse of 20.000 CTaHOBHMKA,
MOMMCaH je 13 CBakor OKpyra, Mo jefjaH rpaj, Tako WTo je
UCTpaxkMBarbe CNPOBeeHO Y CBMM MPaACK/M 30Hama.

MpuKyn/bakbe y3opaka Ha TepeHy paheHo je Ha OCHO-
BY YIUTHMKA KOjW Cy 3ajeAHNYKM HampaBuan CTpyYHbalin
APXUTEKTOHCKOT GakynTeTa 1 CTPYYHM TUM MCTPaXMBaY-
Ke opraHu3auuje cneuwmjann3oBaHe 3a OBy BPCTY UCTPa-
XK1Bakba. YNUTHUK je caapkao cnegeha nutarba:
1. Jlokauwja 3rpage: agpeca, pernoH
2. Tun 3rpage, Konuko kyhHux 6pojesa 1ma 3rpada
3. CreneH pa3yheHocTn objekTa y OCHOBM
4. bpoj cnpatosa y 3rpagu

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

MoBpuwmHa 3rpafe (CnosbHW rabapuT y OCHOBMK)
Tvn KpoBa (KocC 1 paBaH)

OpHoC BennUMHe Npo3opa 1 NoBpLInHe dacane
0. MaTtepwijan o kKora Cy HanpasbeHn Npo3opn

1. Tvn dacane

2. CTapocT 3rpage

3. Cagpxajv y npusemsby 3rpage

4. ®otorpaduja 3rpage

C 0b3vipom fia je nonwmc obaBrbeH Of CTpaHe YHajMbe-
He areHuwje, HeOMXodHO je Buno aeTarbHWje 06jacHUTM
nojeAnHa NuTarba y Gopmynapy, HNp. NTakbe T1na - pas-
NMUMTOCT MaTepujanm3aumje y ynuTHUKY AedrHMcaHe
Kao:, TN dacage” 3a oBy CBPXY PopmMpaHa je jeJHOCTaBHa
nnycTpaTyBHa Tabena ca Hjadyelwhm nojaBHUM obanLmma
dacana y Cpbuju, Kako 61 aHKETapW MOTM Aa Ha TepeHy
HEABOCMMCIIEHO M3BpLUE afieKBaTHY MAEHTUGUKALIL]Y.

Tabena 3. - [ojaBHK 0bNMLM MaTepujanu3aunje dacasda 3rpaga

YBog Introduction

Loft occupancy;

Number of apartments;

Floor area (external dimensions at the base);
Roof type (pitched or flat);

Window-to-wall ratio;

0. Window frame materials;

1. Facade type;

2. Period of construction;

3. Ground floor function; and,

4. Photographs.

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 - 06n0ra 0 KOMAO3UTHUX METANHKX MAoYa
Alucobond - aluminium composite panels

KameHe nnoue
Stone cladding

Parklex — dacagHe nnove gpeeHor v3rnega
Parklex — timber veneer panels

wi
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MpvnAnkom nonasHor AeduHMcarba UCTPaXKMBaUKOr
npoueca, nnaHmpaH je nonnc 10.000 3rpaga BMLWENOPO-
AVUHOTr CTaHOBakba a, TOKOM peasnusalivje, obpaheHo je
10.711 objekaTa. Y npoliecy aHanmse, y Cknafy ca yHanpens
NedUHMCaHNM HaunHOM hoTorpaducarsa 3rpaaa, bopmm-
paHa je 1 3HauajHa 6a3a GOTOAOKYMEHTaLM)E, LUTO je OMO-
ryhviBano peanaH ysua y ctarbe GOHAA BULLEMOPOANUHIX
CTambeHVx 3paja, BepoBaTHO jeanHCcTBeH y Cpoujn.

Tabena 4. - bpoj nonuncaHunx 3rpafa no permoHrma

8 %

14 %

6 %

OCHOBHe KapaKTepUCTNKe BULIENOPOANYHYX CTam-
6eHunx 3rpafa Ha HvBoy Cpbuje, Ha OCHOBY M3BpPLUEHOT
MCTPaxnBakba, MOy Ce MCKasaTh Kpo3 cresehe acnexre:

- TMepwviog vsrpaatse

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 - 1990. | 0o
1061 —1970. |, '
1946 - 1960. [ NN oo »

1919-1945. |GGG 72 %

Jos%

>1918.

HajuHTeH3mBHMje rpahetbe Beldyje ce 3a Nepwuof ce- The most intensive building activity is connected

AAMAECETUX N OCAMIECETVX FOAVHA NPOLION BeKa, Koju
ce, Haye yecTo nounctosehyje ca T3B.,ycMepeHom” CTam-
6eHOM V3rpaboM, Kaja je roauirbe 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% yKkynHor cTambeHor GoHaa. 3rpafie 13 OBMX neproaa
Hajuyelhe Cy enoBu BeNKMX CTambeHx ON0KOBa OTBO-
PeHOr TWMa, KOHCTPyMCaHvx Ha obofy ueHTapa rpafo-
Ba WMy OKBMPY ,caTenntcknx” Hacesba. CTapuje 3rpaae,
ycneqn BenvKnx pasaparba, kako y Toky [lpyror ceeTckor
paTa, OAHOCHO Yy nepuoay nocnepaTtHe TpaHchopma-
Luje rpaoBa, YnHe Beoma Manu ieo YKymHOr rpahesuH-
cKkor ¢oHaa. Takohe NPUMETHO je omnaaarbe MHTe3UTeTa
rpaberba y nepuoay 1991-2011. Ca, rotoBo, npenoso-
B/bEHOM CTOMOM Y OAHOCY Ha paHuje Nnepuoae.

- Twn3rpage

[lpema NOCTaB/bEHO] TUMONOMMjM 3rpada Haj3a-
CTyM/beHUjM je Tvn cnoboaHocTojehe 3rpafe Ha 3aceb-
HOj Napuenv v ca jefHWM KyhHUM 6pojem, NoToMm 3rpa-
[le TMna namena. 3ajejHo OBa [Ba TMna uYnHe rotoso 70%
YKynHOr rpaheBnHCKor GoHAa, WTO je pa3ym/brBo, jep
Cy yNpaBo 0B 06jeKTV bunu Hajuelwhv TMN Kako nocne-
paTHe M3rpaarbe, Tako W VHAMBMAYaNHE WMHMUMjaTVBe
nocnearx 20 roavHa. 3rpafe Koje umHe rpancke 6no-
KOBe YrnaBHOM Cy 13 nepuofa npse nonosuHe 20. Beka
nnn nocnedrnx 20 roanHa. Bucokmx 3rpafga cnpatHoCcTH
Behe o 10 cnpaToBa, MMa BEOMa Maso; 1 OHe Cy Kapak-
TepucTrKa Neproaa of Apyre NOMOBMHeE We3feceTyx, na
[0 Kpaja ocamaeceTux rognHa. laHac npakTMyHo, Hema
M3rpagrbe OBaKBMX 3rpafa, a WTo je npe cBera oapas
€KOHOMCKE MONM MHBECTUTOPA, anv 1 MPOMEHE Y MnaH-
CKOJj 1 perynaTvBHOj AOKTPUHW.

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 rpaHmnuy ce ca CycefHUM
0b6jeKTIMa 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 WA BULLE UAEHTUYHIX 1N
CNIMYHUX LennHa) ca 3acebH1M ynasnma

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

and separate entrances

ObjekaT y HK3y (y OKBUPY HM3a pasnununTKx objekata y rpaackom 60Ky, rpaHuum ce
Ca cycefiHV/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 objekaTt Bennke cnpatHoCTV 10 + connTep Ha 3acebHoj
napuenu, He rpaHmYy ca CyceHMM 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 %

Hajzactynmbernjn tvn 3rpage y Cpbujn je cnobop-
HocTojeha v 3rpada y HU3Y ca jeaHum KyhHm 6pojem,
WTO je y CKNagy Ca NPefxOAHO U3HETVMM NofaLyma O 3a-
CTYN/bEHOCTU MOPGONOLLKMX TMMOBa. 3rpaje ca Buwe
of 2 kyhHa 6poja, Koje Cy CBOjeBpeMeHO npeacTaBsba-
ne cumobone Hanpeaka v NpoMeHe JOKTPUHE CTaHOBaH:3,
VHOyCTpWjanu3auvje, npedabpukaunje 1 MynTURAMKa-
Unje enemeHara, 3acTyrybeHe cy ca 119%, Wro ¢y 1 3Ha-
YajHW MOACTULAJM 3aeBEHTYaIHY PEKOHCTPYKUWjY, npe
cBera 360r MOryRHOCTW NprMeHe TUMCKUX MaTepujanHo
- TeXHWYKMX peLuerba.

- KomnnekcHocT ocHoBe

3rpane komneKkcHe pasyheHe dopme urHe rotoso 40
9% rpaheBuHcKor doHaa. To ce MOoXKe TYMauynTL Kerbom
VHBECTUTOPA 3a WTO 60/bUM ncKopuliherbem pacnono-
XVBe napuene, y3 oCTBapere NMoTpebHYX YCIoBa KOM-
bopa ¥ penatmMBHO YHUGMUMPAHWX BenUYMHA/oyOu-
Ha npocTopyija. Takohe, KOHLENTW ABOTPAKTHMX 3rpasa
VI JIVHUJCKUX GOPMI, Ca AUCIOUMPaHeM MNOjeanHIX fie-
NoBa Off AOMMHAHTHe oce ObjekTa, AOMPMHOCE 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 OCHOBW — KBa[paT, MPaBOyraoHMK)
Compact house

(simple floor plan - square, rectangle)

KomnnekcHu objexat

(cnoxeHa, pasyheHa Gopma y OCHOBY, 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 TyMauyuTh Npo-
MeHama MpOonmca Koju Cy OrpaHnumMnv CNpaTHOCT CTam-
6eHnx 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
W 3rpafe 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 I ¢ %
>10 I 5>

- Kopuwhere TaBaHCKOT NpocTopa

Y BehnHW 3rpaja BUWENOPOANYHOr CTaHOBaHa Ta-
BAHCKM NPOCTOP Ce KOPUCTM 3a bopagak. C 063npom aa
Ce OBe 3rpafe Hanasey ypbaHum cpearHama vy cknagy
Ca NaTeHTHOM HeCTallMLOM, OAHOCHO penaTuBHO Benu-
KOM LieHOM CTambeHor npocTopa y rpagosumMa Cpbuje,
OBaj nofaTtak v 61O oueKMBaH. HapounTto je npumeTaH
npoLec T3B. HaArPaaHW 3rpaga, OAHOCHO A0faBakba HO-
BMX €TaXka Ha paBHVM KPOBOBMMA. Y HEKMM rpagoBmMa
FOTOBO i@ YOnuwiTe 1 HemMa BHMLLE 3rpada y OpUrMHamIHOM
,CTarby" jep cy npetpnene Marbe unu Behe MHTEPBEH-
uuje. VIHTepecaHTHa je v nojasa Aa je AoAatv 4eo 3rpa-
ne Behu off HeroBor opuriMHanHor rabaputa, a NoTny-
HO je M3MEeHEH 1 apXUTEKTOHCKM 13pa3 1 maTepujanHe
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 NPOCTOP Ce KOPUCTH 3a bopasak
Loft unoccupied

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

Y Ccknagy ca NPeTXOLHOM KapakTepUCTUKOM, oye-
KMBaHO je fAa je yyelhe paBHWX KPOBOBa Y CTaMbeHOM
doHay opn ceera 20%. Vako je oBaj TMN KpoBsa 61O Ao-
MVHaHTaH Off Lue3feceTnx na cee [O MOMIOBMHE OCam-
[eceTVX roavHa NpPOLIOr Beka, OfHOCHO Y nepuogy
HajUHTEH3MBHMje CTambeHe n3rpadh-e (0Ko 50% yKynHor
boHAR), HeroBa 3acTyn/beHOCT, Kao NocneanLa HakHaa-
HVX MHTEpBeHUWja, 3HaTHO je Matrba (M3HocK oko 30%).
Mpobnemu ca ofipKaBarbem, Kao 1 MOryRHOCT Aobujatba
AofaTHe KeagpaType, Hajuellhu cy pa3nosu HanyLTarkba
OBAKBOT TWMa KPOBA, Tako fia Ce Yy NoCefHhem Nnepuosy
roToBO ¥ He m3pahyjy y mpakcy, Te ceera 5% 3rpaja vma
paBaH KpPOB.

19.8 %

- bpoj cTtaHoBa

Bpoj ctaHoBa y 3rpaav je y AVPEKTHOj Be31 ca cnpat-
HowRy 1 TMNom 3rpage. Buammo Aa 60,2% 3rpafa 1MMa
Marbe of 20 CTaHOBa, LWITO Ce roToBO Noknana ca 59.1%
3rpafa cnpaTtHoCT [0 M+4 oaHOCHO Hajuewhunx 4 cTa-
Ha MO TMNCKOj eTaXkW. 3HayajaH je 1 NoAaTak Aa NOCTojn
rotoBO 2% 3rpafa ca sue of 70 CTaHOBa; LUTO HaM yKa-
3yje Aa ce paav O BeNMKMM 3rpafama, ca mocebHum MaTe-
PUjanHO TEXHUYKMM KapakTepUCTMKaMa 1, Cammm TUME,
cneundunyHM nNpobnemnmMa Koje 6w Tpebano npesa-
3uhK eHepreTckom OOHOBOM.

- 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. It is 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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- TlospLlmHa ocHoBe

[NoBpLUMHa OCHOBE 3rpafja NPMKa3aHo No jeJHOM yna-
3y je HajBMLe YCNOB/bEHA HEHOM YPOAHWCTUUKOM ANC-
NO3MLMjOM OAHOCHO BEMUMHOM napLene. Y 0BOM Cily-
4ajy Hema NpeTepaHo BEIMKE PasfiKe Y 3aBUCHOCTM Of
TVNa 3rpaje - Hajuelha NoBpLUMHA OCHOBE je Y pacroHy
o 150-300m?, wTo oaroeapa yobuyajeHom 6pojy cTaHo-
Ba MO jeiHOM CTeneHuLITY o NpubnxkHo 4 (3,84) v naje
Ham NpoCeYHy MOBPLIMHY CTaHa Of 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 npo3opa

bpoj 1 BenmyrHa NPO30PCKMX OTBOPA Y ANPEKTHO]
Cy Be3M Ca apXMTEKTOHCKMM 13pa3oMm 3rpaje C MowTo-
BarbeM MVHMMaNHKX MOBPLWWHA NPONMCaHNUX NPaBu-
HUuMma. Ceera 4.5% npoleHaTta 3rpafa je narpaheHo ¢
TYNOM NPO30pPa Y BUAY XOPV3OHTaNHKX TPaKa - Mako Ham
CyOjeKTVBHU JOXMBIbaj NPyXa Apyraunjy cnamky. OBak-
Ba 3aCTYN/bEHOCT Ce, Mpe CBera, MoXe TyMauuUTh HXO-
BOM ynoTpebom y 6NOKOBCKO] M3rpaarby Le3neceTnx 1
ceflamieceTx roAvHa Koja je dopmmpana ummy T3B. ,Ho-
BUX rpafoBa”. Benka NoBpLIVIHa OTBOPa Haju3pakeHwja
je ko objekaTta y HU3Yy rae je Buwe of 60% 3rpafa 6aw
OBOr TWMa - WTO je 1 Pa3yM/brBo 300 penaTrBHO mare
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.

O6jeKTn ca jocTa 0TBOPA

(0TBOPU Cy OPraH130BaH NMojeArHauHO 3ay3umajy Bulie 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
(0TBOPM Cy OPraHM30BaHY MojeArHauHO 3ay3nmajy 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)

- Tvin npo3opa npema matepujany

Hajuelhn maTepujan 3a n3pagy NpPO30PCKMX OKBU-
pa y Cpbwiju je ApBo, NpoueHTyanHo suwe of 70%. MBL|
NPO30pV NOCTajy AOMWHAHTaH TUM Y NOCNeAHEM Nepu-
ofly ca 3acTynbeHowhy rotoso 3/4 (75%). Ha 3rpapa-
Ma 13 CTapujux nepuof Takohe ce npumehyje ynotpe-
6a MBL| npo3opa, Hajuelwhe y NpoLecy pekoHCTPYKLWje,
jep ce y Cpbuju npe AesefeceTVX rOAVHA NPOLLNOT BeKa,
OBaj MaTepwjan roToBO HUje HL KOPUCTNO. ANTYMUHM]yM-
CKM MPO30pY Cy BEOMA Mano 3acTyrnbeHw, 3060r BUCOKe
npou3BoaHe 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 %

23.7 %

- Tun dacape

Tunununa 3rpaga y Cpbujn nMa dacamy koja je mante-
pvicaHa 1 6ojeHa ca 3acTynibeHowhy of rotoso 80%. Ma-
cafie of 6eToHa, Hajueh 06NMKOBHY 13pa3 Npedabpriko-
BaHMX CUCTEeMa, 3aCTyrbeHe cy ca 12,1%. To npefcTaB/ba
3HayajaH TeEXHOMOLLKM 133308 Y MPOLIeCY eHepreTcke ca-
HaLuje, MOrOTOBO YKOMMKO Ce TeXM OUyBatby M3BOPHON
APXMTEKTOHCKOT je3unKa. VIcToBeTHa je M cuTyaumja ca
3rpagama Koje nmajy dacagy of ¢pacagHe oneke, a He 1UC-
MyrbaBajy CaBpemeHe 3axTeBe 3a eHepreTckum nepdop-
MaHcama. [leTarbHuje aHanuse v Banopwsaumja OBUX TW-
noBsa objekaTta, y3 MCMUTMBaHEe TEXHOMOLIKMX peLletba,
MOpajy MPeTXoanTU fasbeM TpeTMmaHy 3rpaja Matepwja-
N30BaHVX y 6eToHy 1 hacafHoj oneLu.

Mantep
Mortar

Oneka
Brick

betoH
Concrete

L [REAKC

| 04%

| EERE

Crakno
Glass

Hpyro
Other

YBog Introduction

Apso
. Wood

. nBL,

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 o
I 249 %
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- Cappajn y nprusemrbuma 3rpaga

CrambeHwn NpocTop y Npu3emsby NpeacTas/ba AOMMU-
HaHTHY ®YHKUMjY Mada je BehvHa 3rpafa noumpaHa y
rPaAcKkMM UennHama. Yncto nocnoBHa HameHa je pena-
TVBHO Mano 3acTyrsbeHa ceera, 10.5% of yKynHor GoH-
A3, WTO HaMm yKasyje Ha TN OPYWTBEHO NONAUTUYUKNX Of-
Hoca. Y nepuopy 1919-45, kao 1 1991-2011. [Nocnosarbe,
y Lenoctv unu y npoueHty sehem o monosmnHe OCHOBeE,
YuHKM 45 ofHOCHO 60% npu3emsba 3rpaja LWTo je y Ckna-
[y Ca TMMOM 3rpafia koje Cy Ce HajBule rpagune anv u
NoCebHOCTN CaMNX MHBECTUTOPA. Y OCTannM neproavma
rpaatrbe, MOCIOBHM MPOCTOP Ce YrNaBHOM CBOAM Ha Noje-
ANHaYHe NoKane 1 T0 Y Matbem NPOLEeHTY MOBPLUMHE.

10.5 %

13.0%

13.8%

62.7 %

AHanusa fobuvjeHrx nogataka u popmupare
Tunosnoruvje

Kao 1y NpeTxoaHOM UCTpaxmnBakyy, nofaumn agobuje-
HV no cTaHgapaHoj VICM npoueaypv v MeTOLONOMMjn
HUCY AMPEKTHO KopuwheHn y npouecy aeduHMCaHba
penpe3eHTaTUBHMX NPeACTaBHYIKA. Y Ty CBpXY Kopuihe-
Ha je MHoBMpPaHa codTBepCKa nnatdopma pasBurjeHa 3a
noTpebe WUCTpaxMBarba KapakTepUCTMKa MOPOAMYHMX
CcTambeHnx 3rpaja.

Kao pesyntaT OBOI WMCTPaxuBarba YCTaHOB/bEHA je
MaTpMua Ca 3rpajama BWLWENOPOANYHOr CTaHOBaH,
KOja MpeAcTaB/ba OAHOC AedrHMCaHWX TMMOBa 3rpada v
FbIXOBE BPEeMEeHCKe ofpeaHuLie — nepunoaa rpaare. 3a
CBaKO Mosbe MaTpuLe naeHTUGMKAoBaHa je 13 NOMMCHON
maTepujana 3rpaga Koja je HanpubnuxH1ja peanHoj pen-
pe3eHTaUmju CTaTUCTUYKIX BPeAHOCTY, y3umajyhn y 0b-
3VIp ¥ yTUL@je KnacTep aHanvsa.

- 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 CTaHOBatHbe
Residential function

Mocnosatbe y Lenoctu
Business function, entirely

[TocnoBHW Cappxaj - NoKan, 3ajefjHVuYKe NpocTopuje (BMLLE Of NOMOBMHE NPU3eMba)
Business function - premises, common rooms (more than a half of ground floor area)

oCNOBHM CafipXaj - NOKan, 3ajeHMuUKe NPOCTOpWje (Marbe Of MONOBKHE 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 - BuwenopoamnyHo ctaHoBarse y Cpbujm — ctatnctuka  Figure — Multifamily housing in Serbia — statistical distribution

3aCTYN/beHOCT U UNYCTPATVIBHM NPUYKa3 TMNOBa with illustrations of house types
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7.26%
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8.63%
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1 -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 HalMoHan-
He TMnonorvje MMa 3a Unb fia Ce OLEHW KBaNUTET CTaM-
6eHux 3rpaga y Cpbuju y OAHOCY Ha FbKXOBe TepMUUKe
KapaKTepuCT1Ke, OAHOCHO eHepreTcke nepdopmaHce.
Monuc 3rpafa v cTaTucTyka obpafa nojaTaka omoryha-
Bajy [a Ce, Ha OCHOBY WUCMUTAHWX KapakTepUCTUKa Ae-
GUHMCAHMX YIUTHUKOM, YTBPAE NPOCeYHe BPeAHOCTM 3a
CBe ncTpakvBaHe napameTpe. (OBM rpadrKoHM fatu cy y
aHanM3v nofataka y NPeTxofHOM TekcTy.) MehyTvm, npw-
MEHa Camo MPOCEYHIX BPeJHOCTY He Aaje onuc objekTa
Koju omoryhaga fia ce 13 nonucanux 10711 3rpaga u3sa-
6epe OHaj KOjK Ne HajBePOAOCTOjHMjE penpe3eHToBaTH
mogen ogpeheHe KaTeropuje.

3a dopmuparbe mofena 3rpaja KopuwheHa je
,knactep aHanm3a (C mean). OB1M METOAOM, Ha OCHOBY
NPUKYN/beHNX 1 0bpaheHnx noaaTaka, AobujeHn cy on-
“cK 3rpada ca Morynm anTepHaTMBHUM NOjaBHUM 06NU-
umma. OBM ONUCKH NOCAYKMAK CY Aa CE Ha OCHOBY HbMX
naeHTUONKYjy ,peanHe” 3rpaae Koje HajeumLe OArosapajy
AobujeHnM onncuma, a Koje cafa npefcTasbajy CTBap-
He, peanHe penpeseHTe Mogena (peal representative of
model building). ¥ Hekum KaTeropujama, KOj Kojux je
nojeAriHa 0cobrHa anconyTHO AOMMHaHTHa (6n13y 100%),
KnacTep aHanvsa Huje Hyauna pyre nojasHe obnuke.
HacynpoT Tome, Tamo rae Cy ABa WK BUlle MapameTa-
pa penatvBHO MOAjeAHaKO 3acTyr/beHu, AedUHUCaHO
je Buwe Moryhux onvica 3rpafa. 3a ceaku of obpaheHunx
nepuofa v CBaku TUN 3rpaje, TaMo rae je Knactep aHa-
N13a NOHYAWNa BULLE NOTEHUMjaNHMX CLieHapKja, AaTu Cy
anTepHaTUBHW ONUCKW, OAHOCHO anTepHaTUBHE KapakTe-
PUCTIKe 3rpage.

HeonxoaHo je nctahu, Aa je 3a pasnvky of UCTPaxKu-
Bakba MOPOAMYHMX CTamMbeHMX 3rpaja, 3a Koje je yrnas-
HOM BPLUEHO CHUMatbe Ha TepeHy, rpadnyka AOKyMeH-
TauMja 3a ofabpaHe 3rpafe KONeKTMBHOr CTaHOBakba
npunpem/beHa Ha OcHOBY noctojehux npojekata. Kao
n3Bop rpahe KopuWheHn Cy: rPaACKLA apxmBY, apxu-
BV OMWTWHA, 3aBOAM 33 3aLITUTY CMOMEHMKA KynType,
MpaheumHcKa avpekumnja Cpbuje, nybnnkauwvje u 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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A period before 1919
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1945.

< 1919.

A - nepuog npe 1919.

3a npocTop AaHalwe Cpbuje je kapakTepucTUYHO
[a je rpafguTesbCka 3a0CTaBlWTMHA 13 BpemeHa npe 1919.
rofiMHe 13y3eTHO Mana, NoroToBO Kafa je pey o objek-
TMMa NpodaHor KapakTepa, y Koje cnafajy 1 0bjeKkTu Ha-
MEHEHV CTaHOBatby. [lopes MHOrobpojHKX pasaparba
Koje je doHA rpaheBrHa NMPeTPNeo 3a Bpeme BefnKMxX
paTtoBa Tokom 20. BeKa TO je, mMpe CBera, YCNOB/bEHO
ynrbeHULOM Aia je y Hajgehem aeny Cpbuje, n3ysmmajyhu
Teputopujy BojoanHe, ypbaHu pa3Boj Hacerba no y30-
py Ha eBPOMCKe TeHAEHLMje OTNOYeO TeK y ApYroj no-
noBuHW 19. Beka (y ayroTpajHom npotecy ocnobaharka
o[} Typcke Bnactu). OBe NCTOPWjCKE OKONTHOCTL [JoHene
Cy packmng ca LOTaAallFbOM OPUjEHTATHOM TRAAULIMOM Y
CBMM chepama »KM1BOTa. Y ypbaHMM 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 BapoLLM 1 BapoLK-
La, C KpVBYAABMUM ynvLama 1 HenpaBuaHUM 6110KOBMMA,
Yy Hacesba C NPaBUIHUM YAYHKM MaTpyiLiama 1 61oKoBHK-
Ma, rpaheHM Mo y30py Ha Tafallikbe eBPOMCKe rpafose.
Y TOM NpoLecy MHOMM 06jeKTU 13 TypCKor Aoba 6unn cy
NOPYLUEHW 1 YCTYNUAM MECTO HOBUM, APYraynjuM 3rpa-
[lama, Kako y morfiefly opraHuvsaumje, 1ako 1y msbopy
maTepujana 3a rpahetse. To Cy OKBMPW KOjU KapaKkTepw-
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 NAejoM fia ce NpPaBHO pe-
rynuiie pasBoj Mnaje fpxase y CBUM chepama XMBoTa,
YKIbYUyjyhn 1 n3rpaaty Hacerba v objekata y rbrma. Yc-
TpojaBarbe HOBe fpxaBse je y npouecy rpahera HUUK-
pano noTtpeby 3a CTBaparb-em WKONOBAHOr Kaapa, Na ce
npBe rpyne CTpy4rbaka, apxutekata 1 rpaheBUHCKMX UH-
Xerbepa, WKONyjy y pasnvuunTiuM eBpOnCKAM LUEHTPUMA,
ofiakne Cy AOHOCUIM MPaKTMYHa 3Hatba O HOBMM TeX-
HOMorvjama, Matepujanima ¥ HauyvHuma rpaberba. 3a-
HUMIBKBO je fa je noyeTkom 20. Beka y Hajsehem rpagy
Cpbuje, beorpasy, nonucaHo camo WesfeceTak 3rpafa
cnpatHocT Behe o M+1, wTo je ceera 1% Tagalrer
yKynHor rpahesuHcKkor doHaa Mpaga. Yaumajyhvy o63mp
OBaKBE OKOJTHOCTM, H1je HeOBMYHO WTO je yaeo objekaTa
rpabervx npe 1919. roanHe y yKynHom rpaheBrHCKoM
doHay Cpbuje 13y3eTHO Manu, a Kafla je pey O Buue-
NOPOAVNYHOM CTaHOBakby, OHO je 3acTyrm/beHO Ca CBera
0,4% objekaTta. [0TOBO 3aHeMap/bMB NpoLeHaT objekaTta
CTapvjux of 100 rofnHa ykasyje Ha nodyeTHe Tellkohe y
AedUHMCaHy NPOCEYHNX, @ MOrOTOBO TUMCKMX KapakTe-
pUCTMKa objekaTa 13 faTor BpemeHa. Anv, ynpaBo Kao
papuUTeTV y Halloj cpeanHK, oK 0bjekTn 3aBpehyjy aa
Oyay Npoy4YeHn Kako b1 ce ycTaHOBWAA OMNLWTa NPaBMAa v
onnvke rpaherba BULWENOpPOaMYHMX objekaTa Tora Aoba.
[opatHn npobnem y carnefaBakby TUMNCKUX Y MPOCEYHMX
O[/IMKa 3rpafia 13 OBOr NepuoAa je v ynkbeHnua Aa je
mehy cauyBaHWM rpaheBrHama 13y3eTHO Mano OHKX Koje
Cy, y NOTAYHOCTX 1nn y Behoj mepw, caduyBsane CBoj opw-
TVHaNHW KOHLENT, 0bWK 1 enemMeHTe MaTepujanm3auuje.
MHoro je uewhn cnyyaj Aa cy Takee 3rpaje Ao AaHac (1
BULLe NyTa) bune NpeameT PasnuUTUX NPenpasky, 10-
rPaArbVY, HarpagHbu, NPOMeHe UK Ojadyarba nojefnHyX

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 [jenoBa W Cfl, Na je, y HeAoCTaTKy Opu-
rMHaNHe NpPOojekTHe AOKyMeHTaluje, WTo je Takohe Ka-
PaKTEPUCTUYHO 3a CTapuje 3rpafe, jako TeWwkKo UAeHTU-
b1KOBaTV OpUrMHANHE KapaKTepuCTVKe rpaheBrHa.

Y OKBMPY OBakO Masnor 6poja 1 faHac noctojehnx
3rpafa BMLWENOPOANYHOT CTaHOBarba HacTanux npe [lp-
BOI CBETCKOT paTa, Npeosnahyjy kyhe y Hu3y (81%), cno-
6oaHocTojehnx objekaTa nMMa oko 13%, oK je camo 6%
objekaTa Koje ce MOry TPeTUpaTH Kao namene, Of4HOCHO,
Koje uMajy BuLLe of jefHOr ynasa y 3rpady (avjarpam 1).
OyekrBaHO, BUCOKIN 0BjeKTH HICy bunu rpaheHn y noc-
maTpaHom nepwvogdy. JomuHauwmja kyha y H13y ce moxe
noBe3aTn Ca HacTajatbem W pa3BojeM rpafckor 6noka
Koju, Mo Npasuy, H1je nofpasymesao cnobogHocTojehe
objeKTe, KapakTepuCTUYHE 3a HAMBWAYaNHO CTaHOBaHe
jator aoba, Lok ManobpojHe navene npeacTas/bajy 3a-
YeTak pasBoja PafHWYKMX Hacesba WK, Nak, npeacTa-
B/bajy peTke W HeyobuuajeHe KoHLenTe 610KOBCKe
rpagrbe. Cxo4HO TOME, HaroBeLUTaju O MPaBUIHOCTUMA Y
NOCTYMKY ¥ HauMHy rpaherba ce eBEeHTYanHO MOry npa-
TUTV Kafa je pey o Kyhama y HUM3y, AOK Ce 3a ocTane Tu-
nose objekaTa MOry OMMCKBATU MOjeAMHaAYHN CryYaje-
BM KOjW Ce, HAPaBHO, He MOTrY CXBaTUTM TUMMYHIM. Y TOM
cMmUcny Hapambe he 6UTK pa3maTpaHe HauenHe KapakTe-
PUCTVIKe CBEYKYMHE T3B. NpoceyHe Kyhe 3a fatv nepuog,
Kao 1 KapaKTepuCTVKe «npoceyHe» Kyhe y HI3y.

Oujarpam 1 — 3acTynsbeHOCT TMNoBa Mehy objektma rpabe-
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 NpeAcCTaBrbajy CTamMbeHo-MocnoBHe objekTe
(64%) y oaHOCY Ha 3rpaje HaMeHeHe UCKIbyUMBO CTaHO-
Barby (36%). O6jeKTN Koju Caapke 1 MPOCTOpP 3a NOC/o-
Barbe MpefCTaB/bajy 3rpafe ca NokanMma y npusemsby.
CnvuHa TeHaeHUMja je MpucyTHa W Kaja Cy y NuTamkby
00jeKTV Y HI3Y, Ofi KOjUX OKO 75% UMHe CTambeHo - no-
CNOBHW 00jeKTU, 0K Cy 25% NCKIbYUMBO BULLEMOPOAMYHE
3rpage (anjarpam 2). [laHac ce n3BecTaH 6poj MPBOOUTHO
CTambeHWx 3rpafa KOpUCTK y MOCTOBHE CBPXe, LUTO, Ta-
Kohe, AOMPVHOCK penaTuBM3aLMjn HaBeeHNX pesyTaTa
KOjV MpUKa3yjy HauMH Kopuwhersa TvX 3rpaja fJaHac.

[wnjarpam 2 — 3acTyn/beHocT objekata ca AenatHocTMa mMehy
CTambeHVM 3rpafiama rpaheHrm y nepriogy npe 1919. rogvne

00jeKTN Y H13y
ina row

namene
lamela

cnobopHocTojehn objexTn
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
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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 NMPOCEeYHA CMPATHOCT je Kapak-
TEPUCTMYHA U 33 Kyhe Yy HM3Y 13 JaTor Nepuofa, oK je
HajMarba MPOCeYHa CnpaTHOCT Mehy ManobpojHUM Cio-
6oaHocTojehnm Kyhama of 2,3 cnparta, LWTo OAroBapa Cr-
patHocTK +1. Bucoka CnpaTHOCT 0bjeKTa je 13y3eTHo
peTKa, Na ce MoXe 3ak/byunTn fla Npeosnahyjy objexktn
cnpaTtHocT Ao M+3 (oko 96% ykynHor 6poja objekata),
npu vemy je Bule of 70% objekata sucnHe ao M+2 (avja-
rpam 3).

[Oujarpam 3 — CnpaTtHOCT objekaTa Mo KapakTepUCTUYHMUM Th-
nosKma 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 nornegy NPOCTOPHE OpraHu3auuje 1 BenuunHe
3rpafia 13 OBOr Neprofa, NoKasano ce fja OHe y npoce-
Ky vmajy 9,1 cTaHa mo ynasy, WTo 6w, y OHOCY Ha npe-
TXOLHO YCTaHOB/bEHY NPOCEYHY CMPaTHOCT, 3HAUMUMO A3
ce y OCHOBM GopmMMpa 3 CTaHa MO eTaxM, a TO KOPeCnoH-
Avpa ca ofrosapajyhvm nojaumma Koju ce opHoce Ha
objekTe y HM3y. C 063MPOM Ha Many 3acTyn/beHOCT Co-
bofHocTojehrix 3rpada v namena y MoHako Manom y3op-
Ky Kyha, HewTo Behn 6poj cTaHOBa Mo eTaxu (y cnydajy
cnoboaHocTojehrx 3rpafa 4 cTaHa, OAHOCHO, 3 40 4 CTa-
Ha y Clyyajy nlamena), He Moxe Ce cMaTpaTi pesfieBaHT-
HWM, VaKO He OfCTyNa 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 ctraHoBa 70 85 13 72
3acTyrubeHocT [%] | 5-10 apartments
Number of 11-20 cTaHoga 30 8 87 28
apartments [%] 11-20 apartments
21-30 ctaHoBa 1 7 - -
21-30 apartments
[MpoceyaH 6poj cTaHOBa Ha ynasy 9,1 9,7 14,2 8,6
Average no. of apartments per entrance
[NpoceuaH 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




\/J‘

[e)}

ATnac suwenopoanuHmx 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

3a NocMaTpaHW NePUOA je KapakTepUCTMYHO Aa A0-
MMHMPajy KOCK KPOBOBM Ha 3rpafama (95%). MNokazano
Ce Jia ce faHac y npoceky 35% MoTKPOBHOM MpoCTopa
OBWX 3rpafla KOPUCTW 3a CTaHOBak-e (Anjarpam 4), nako
TO Huje Buno yobudajeHo y To Bpeme. MehyTum, Kako
CNpoBefeHa aHanM3a HaunHa Kopuiwhera NOTKPOBHON
NpoCTOpa MpuviKasyje fAaHallkbe CUTyauujy, TO ce Moxe
06jacHMTM 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 KapakTepUCTMYHa je MacBHa
rpagrba. Oneka je [OMUHAHTaH Matepujan Tor BpemeHa,
C NpUMeHOM T3B. CTapor dopmaTa oneke - 29x14x6,5cm
(Npumetbyje ce oa Kpaja 19. Beka). Kapa je peu o mehycn-
PaTHUM KOHCTPYKUWjaMa, Y Hajsehoj Mepu je pey o ap-
BEHMM KOHCTPYKLIMjaMa, C TUM WTO ce Kop objekaTa Behe
CMPaTHOCTM KOjU Mouuntby Aa ce y cse Behoj Mepu rpa-
[e, NPUMErbYjy 1 HEWTO CIOXeHWje KOHCTPYKUMje Koje
noApasymeBsajy NpUMeHy rBO3AEHNX, a KacHuje 1 Yenmy-
HUX enemeHaTa (T3B. Tperepa vnu Tpasep3n), brno Kao
nofynupaya 3a ojavarbe [PBEHE KOHCTPYKUMje, viun y
KOMOMHaLMjW Ca OMeKOM, a KaCHUWje 1 HOBMM MaTepuja-
11OM — 6eTOHOM. TaKO3BaHW,MPYCKM CBOA" KapakTepncTu-
YaH 3a [aTo BPeME je NPUMerbUBaH M Kao TaBaHWLa 13-
HaA NOAPYMCKIMX NPOCTOpKja.

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
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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 nornesly MOPQOMOLWKMX KapakTepucTrKka objekaTta
rpabenvx npe 1919. roavHe, oHK CY, y FOTOBO NOAjeaHa-
KOj Mepu, MOrin 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 3rpafa Cy NOjeAVHAYHN, LUTO
je N KapaKTepUCTUYHO 3a MacKBHY rpafrby, Mpu Yemy cy
y HelwTo Behoj Mepn 3acTynfbeHr OHY Makbk (65% ) y oa-
HocCy Ha Behe oTBOpe. (Anjarpam 6).

[Lwjarpam 5 — CreneH pa3yHeHocTn objekTa no TMNoBYIMa 3a ne-
puropa npe 1919. roanHe
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[njarpam 6 — bpoj 1 reomeTprja NPO30PCKIMX OTBOPA MO TUMO-
BMMa 3a nepvog npe 1919. lognHe
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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 nocMaTpaHwx 3rpaaa je, no npasuny, Mante-
pvCaHa, a 13y3eTHO PETKO, jaBrba Ce NCTOBPeMeHa npu-
MeHa oneke Ha dacaaw, anv kof Manor 6poja objekaTta
Y HK3y. (aujarpam 7). KapakTepncTuiaH npo3op y AaTom
nepuvoay je ApBeHwW, Mo TNy ABOCTPYKM, Ca Pa3MakHy-
TVM KPWIMMA KOja Cy 3acTak/beHa jeAHOCTPYKUM Mpo-
30PCKMM CTaKIOM. 3abenexeHo NpucycTBO APYrvX Ma-
Tepwjana 3a m3pady Npo30pckmx okeupa, [BL-a wawn
anymMnHWjyma, NpeacTaBba PesynTaT HakHagHUX UHTep-
BeHUMja v 3ameHe npo3opa (avjarpam 8).

[ujarpam 7 — GacagHa obnora — MaTepujani no TMNoBKMa 3a ne-

pviog 1919-1945. (MpoueHTyanHa 3acTynsbeHocT Beha oa 100%
npefcTaBba NPUMEHyY BULLE Pa3NNUUTIX MaTepujana Ha Gacaam)
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Hwnjarpam 8 — MaTepujan Npo30pCcKmx OKBMpa Mo TUNOBMMA 3a
nepuog 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)
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Chart 8 — Window materials by pre-1919 house type
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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
00jeKT y HK3y. C 063VPOM Ha U3y3eTHO Many HOMUHaHY
BPEAHOCT Y30pKa (YKYMHO CTOTMHAK BMLUENOPOLNYHMNX
objekaTa), TUNCKe KapakTepucTunke 6u ce morne aeduHu-
caTu jeanHo y cnyyajy objekata y Hu3y. Ha ocHoBy cnpo-
BeLeHVX CTaTUCTUYKIMX aHaIn3a Ha NOCMATPaHOM Y30PKy
YCTaHOBJ/bEHE Cy PeNeBaHTHE KapaKkTepuCTVKe T3B. MPO-
ceyHe kyhe, Kao 1, TMNYHe Kyhe y HK3Yy" y nornegy: pas-
yhHeHoCTV OCHOBe, CNPaTHOCTY, BPCTE KPOBa, YKynHOT
6poja cTaHoBa y 00jeKTy Kao 1 bpoja CTaHOBa Mo cnpa-
Ty, Te HaumnHa kopuwherba nprzemba. Takohe, ,npoceyHe
0COOVHE" YCTaHOB/bEHE Cy W Y Nornefy NojeavHux ene-
MeHaTa MaTepwjanusaunje, npe cBera HauvHa — Matepuja-
na 3a 3aBplHy 0bpaay dacaae, 3aTvm 0b6AMKa, BENUUMHE
1 MaTepujanmsalmje npo3opa (tabena 2).

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

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

TrnuuHa kyha y Hu3y
The typical house in a row

CnpatHocT M+2
Number of floors GF+2

[14+2 nan M43
GF+2 or GF+3

HaunH kopuwhersa nprsemba

Ground floor use mostly commercial

npeTexHo Noc/1oBarkbe

NPEeTeXxHO NOCIOBaHe
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 1nu pasyheHa
either compact or complex

NpeTeXXHO KOMMaKTHa
mostly compact

Bpcra kposa
Roof type

KOC
pitched

KOC
pitched

[Mpo30opcKmn 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

3aBpLwHa obpaga pacage mantep mantep
Facade rendering and cladding plaster plaster
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Tabena 3 - /I3abpaHu npumepun v OCTann KapakTepUCTUYHY
nojaBHW 06nMUM BULENOPOANYHMX Kyha rpahernx y Cpbujn
npe 1918. roonHe

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

cnobopaHocTojehe
free-standing

namene
lamela

Y HU3y
inarow

13abpaHu npumepw
Samples

OcTanu KapakTepucT1UHW NojaBHM 0baMLM 1 Npumepw
Other characteristic examples

Kako mehy kyhama rpaheHum npe 1919. roguHe Ao-
MUHMPajy Kyhe y HK3y, MOTNYHO je NOrMYHO [la KapakTe-
PYCTIKE NpoceyHe Kyhe aaTor neproaa roToBo y NoTny-
HOCTW KOPeCnoHAMPajy Ca KapakTepucT1MkKama TUnmnyHe
Kyhe y H13y. 3a pa3nunky of ruix, cnoboaHocTojehe kyhe
3 NOCMAaTPAHOT Neproaa, Kao v namerne, Mory ce mocMa-
TPaTh 1 aHaNM3MPaTV CaMO Kao MojefiMHauHK NpUMepU
rpahesuHa. C 0631MpOoM Ha HIXOBY CTapOCT, Mehy mMano-
OpOjHMUM 3rpafama 13 OBOT Meproaa Manu je 6poj OHKIX
Koje Cy caudyBasne CBOjy ayTeHTUUYHOCT 1 MHTErpwTeT, Na
je jellaH off OCHOBHUX KpuTepujyma NpunvMkom ofabunpa
KOHKPETHMX MpuMepa Koju penpeseHTyjy oarosapajyhe
TWMNOBe 3rpafa rpaheHnx y nocmaTpaHom nepuoay 6ro
yrnpaso 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 rpaheBvHe 3ajpxane, roToBo Yy LienocTy,
CBOj OPUrMHANHW M3rned v CTPYKTYPY, a fia U3MeHe Koje
Cy npeTpnene, a TMUy ce akT1BMparba 1 aganTaluje not-
KPOBHOTI MPOCTOPa, HWCY BUTHO yTuLane Ha HKXoBY ay-
TEHTUYHOCT. CNMyaH NPUHLMM je NpUMerbeH 1 Npunu-
Kom opabvipa 3rpage Koja npefctassba , TUNKUHY Kyhy y
HW3y rpaheHy npe lNpBor cBeTckor paTta’, Na je ogabpaH
npumMep Koju je, Takohe, y Hajsehoj mepu 3aapao CBOjy
ayTeHTnyHocT. OgabpaHa Kyha, no rotoso CBMM Napame-
TpUMa, OfiroBapa TPaXXeHoj TUMMUHO] Kyhn: cnpaTHOCTM
je M+2 y opurHanHom ctarby, a AaHac [14+2+[1K, ca Ko-
CVIM KPOBOM 1 npeoBnahyjyhom HameHoM nocioBatsa y
npu3emsby, C MakblM OTBOPUMA Ha ManTepucaHoj daca-
OV Y KOje Cy MOCTaB/beHV TUMUYHM APBEHW NPO30PCKM
pamosy. VI3y3eTak umHK 6poj CTaHOBa Ha eTaxu U, no-
cnefmnyHo, ykynaH 6poj CTaHoBa Y 3rpadu, Koju je HelwTo
Matbl Ofi OHMX Koje 61, Mpema CTaTUCTUYUKKM aHan13ama,
Tpebano fa MMma TUnMYHa Kyha y Hu3y. OBa oACTyMnaksa
MOry ce 00jaCHUTW NMPUCYCTBOM BeNMX 1 PACKOLWHWM]WX
CTaHoBa Ha etaxu. OnabpaHa Kyha je AoHekne pasnuuu-
Ta Uy norneny pasyheHocTn ocHoBe (OHa je pasyheHuja),
[OK je CTaTWCTVKa Nokasana Aa Cy Kyhe y HW3y 13 oBor
nepropaa bune NPeTeXXHO KOMMNAKTHe (LITO He UCKIbyuyje
y NOTNYHOCTM Kyhe nonyT oBe oaabpaHe).

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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A4
A4

CrambeHa cnobogHocTtojeha 3rpaga

oo

<50%

ooo
ooo

Free-standing residential building

CnpatHocT MNo+M+1+(Mk) Number of floors: Ba+GF+1 + (Lo)
bpoj ctambeHux jeavHnua 4 (6) Number of apartments: 4 (6)
NoBpLnHa TUNCKe 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
BucuHa Heto (CBetnia) 344 cm Floor height Net 344 cm
BpyTo (CnpatHa) 372 cm Gross 372 cm




BuwenopoamnuHa kyha cnpatHoctv Mo+M1+1. Moaw-
rHyTa je 1911. roguHe y CKNomny NpBOr KOMMeKkca paj-
HUUKKX CTaHOBa y beorpagy Hactanor nmpema npojek-
Ty apxuTekTe JenncaseTe Hauvh. Kao cnoboaHocTojeha
3rpaga, NpUOANXKHO KBafpaTHe OCHOBE, Hanasn ce Ha ca-
MOM yriy 6110Ka 1 NpeAcTaBsba 3aBpLWHY Kyhy y HM3y of
TPpW He3aBMUCHe rpaheBunHe Koje unHe Komnnekc. MNpume-
PEeHO HaMEHM COLMjaHOT CTaHOBAba, 3rPafa je CKPOMHa
MO CBOM BOJTyMEHY W efneMeHTMa 0bMKoBaHa, a Npw-
MEHEHIN YETBOPOBOAHM KPOB KOj je HaTKPMBa, NPeAcTa-
B/ba afieKBaTaH HauvH fa ce 00nnKyje 3aBpwHM objekat
y HM3y. Y 3rpagdy ce ynasu 13 ABOpULTa KPO3 LeHTpai-
HO MocTaBsbeHN ynas. Vicnog kyhe ce npocTvipe nogpym,
[IOK je MCnog CTPMOT KOCOT KPOBa TaBaHCKM MPOCTOP.

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 3rpafie je LieHTPanHo CUMeTprYHa no
CBOM KOHLIENTY. Ha cpeauHu aBopullHe dacaze Hanasm
Ce CTeMNEeHVILLHN NPOCTOP Ca 3aBOjUTVM ABOKPAKYM CTene-
HULITEM KOje BOAM Ha CMpaT U, Aasbe, Ha TaBaHCKYM Npoc-
Top. OKO CTeNeHNLLTa CY, KaKo Y Npr3emsby, Tako ¥ Ha Cr-
paTy, ohpopMIbeHa Mo ABa UAEHTUYHA CTaHa eKOHOMUUHE
¥ jenHOCTaBHe NPOCTOpHe opraHu3aluje. Cactojanu cy ce
of1 cobe 1 Kyxurbe, IoK Cy, No cBemy cyaehv, HyxH1LW 3a
CTaHape oBe 3rpaje, o1y BaH 06jekTa, y ABopuwTy. CTa-
HOBW VMajy BENMKY CNpaTHY BUCKHY Of NMPeKo 4 MeTpa,
TPOCTPAHO Cy OPWJEHTUCAHW 1, Y TOM CMICITY, UCMYyHaBa-
N CY a[IeKBATHE XUTWJEHCKE YCIIOBE Y Norfefly OCBeT/be-
HOCTV 1 NPOBETPABakba.

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 TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKuumje Original constructions
1,12 CNOJbAWMK 3WA 1 (SZ1) EXTERNAL WALL 1 (S21)
31 of oneke 44 cm, 060CTPaHO ManTepucaH brick wall 44 cm,
KPeYHUM ManTepom plastered both sides with lime plaster
1,33 310 KA HEFPEJAHOM MPOCTOPY 1 (ZNT1) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
3K of oneke 29 cm, 060CTpaHoO ManTepucaH brick wall 29 cm,
KPEeYHUM ManTepom plastered both sides with lime plaster
1,02 310 KA HEFPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
31 of oneke 44 cm, 060CTPaHoO ManTepucaH brick wall 44 cm,
KpeUHWM ManTepomM plastered both sides with lime plaster
1,15 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MN1) TO UNHEATED AREA 1 (MNT)
6poackn nog 2cm, notnatocHuue 8/5 cmy necky  wood decking 2cm, sleepers 8/5 in sand bedding,
5-8 cm, npyckun csog 20 cm Prussian vault 20cm
0,95 MEBYCIPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MTT) TO UNHEATED ATTIC 1 (MTT1)
HabujeHa 3emrba 5Cm, AallyaHn cnenvi noa 2.5cm,  rammed earth 5¢cm, wooden subflor 2.5¢cm, wood-
ApBeHe TaBarbade 14/18cm Ha 80cm, TpLIYaHW en rafters 14/18cm at 80cm distance, straw-plaster
nnadoH 5cm ceiling 5cm
35 MPO30P WINDOW

APBEHW, ABOCTPYKM Ca Pa3MakHyTUM Kpunma

Wooden, double frame,
double sash with single glazing




A - nepuopg npe 1919. A — period before 1919

ApanTrpaHe KOHCTpyKLUuje

Renovated constructions

0,34 MEBYCTIPATHA KOHCTPYKLUMJA M3MERY [1BA FLOOR CONSTRUCTION BETWEEN
CTAHA 2 (MS2) TWO STORIES 2 (MS2)
Nnamest napkert 1cm Ha apM1paHoj LIEMEHTHO)] parquet flooring 1cm, reinforced cement screed
Kowysrbuum 5cm, 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
ApBeHe TaBarbaue 14/18cm Ha 80cm / MuHepanHa  air 4cm and mineral wool 10cm infill,
ByHa 10cm + Ba3gyx 4cm, TpwyaHu nnadoH 5cm straw-plaster ceiling 5cm

041 KOC KPOB (KK1) PITCHED ROOF (KKT)

Lpen, MonpeyHe neTse, Nogy»KHe eTse, Tep
nammp, por 10/14cm Ha 80cm / MuHepanHa ByHa
10cm + Basayx 4cm, ME donuja, rmnckapToHCKe
nnoyve 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

CUCTEM TPEJAHBA
eneKkTpryHa neh

HEATING SYSTEM
electric stove

MPUMPEMA TOMJIE BOAE
enNeKTprYHY 6ojnep

HOT WATER SYSTEM
electric boiler
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3rpaja je MacMBHOT CKlona 1 rpaheHa je onekom cTa-
por dopmaTa. [lebrblHa Hai3eMHUX KOHCTPRYKTUBHYX 31-
nosa je 1% vnn 1 oneka. Mpunvkom ofaburpa KOHCTPYK-
Uvja U MaTepujana, NOLWTOBaHM Cy 3axTeBW COLMjanHor
CTaHOBakba, anu Cy, TaMo rae je To 61No onpaeaaHo, Npu-
MeHblBaHe CaBpemeHe KOHCTpyKUuje Tora aoba. O ma-
CUBHMX XOPW3OHTANIHUX KOHCTPYKUMja MPUMEHEHO je
APMMPAHO-OETOHCKO CTeNeHMLLITe, Kao ¥ TaBaHMUA Ka
noApyMy KoOja je cacTaB/beHa W3 MpyCcKMx CBOAOBA. 3a
Pa3NMKy Off kWX, TaBaHMLe 13Mehy CnpaToBa, Kao 1 OHa
Ka TaBaHy cy ApBeHe. [pBeHa je 1 KOHCTPyKUMja Kocor
KpoBa nokpwgeHor Lpenom. Pacasa je 61na mantepuca-
Ha C MIUTKOM apXUTEKTOHCKOM MaCTVKOM KOja OfiroBapa
cetecmjn. Opabup maTepwjana Kojuma je 3rpafa rpaheHa
6110 je YCNOBIbEH HErOBOM HAMEHOM, ank HaUYMH Ha Koju
je kKyha obnvKoBaHa, HUje 0aBao CUPOTUHCKM YTUCAK.
Mpo30opu Ha Kyhu cy 0611MKOBaHW Kao NojeArHauYHN, Ma-
WX AUMeH3uja, a yrpaheHa je ApBeHa cTonapuja no tmny
[BOCTPYKe KyTuje Ca pasMakHyTVM KpUamnma.

Kyha je 3anpana BeRnHy CBOjVX KapakTepmncTuka m3
BpemeHa Kafa je HacTana. Vi3veHe ce youaBajy y aganTa-
LMj¥ MOTKPOB/bA Y jOL [1Ba HOBA CTaHa, y3 3a4paBarbe
NpPBOOUTHE BUCMHE MOTKPOBHOI MpocTopa, [laHac je
Kyha cHabfeBeHa NoTpebHNM MHCTanauvjama BOAOBOAA
M KaHanM3auuje, a y ToM CMUCITY Cy M3BPLIEHE KOpeKLW-
je y yHyTpalmOj opraHusaumjy noctojehrx ctaHoBa. Y
nornefy NoTeHUwWjanHe eHepreTcke caHaumje 1 pexabu-
nUTaumje 3rpafe, caMm CKIOM W MpUMEHbeHV MaTepuja-
M MOTy Ce CMaTpaTy MOTrOHMM 3a OBakaB BWUA WMHTEP-
BeHUMje. Kako je dacada AaHac opoHyna, eHa caHauuja
MOXe MOCTaTV MOBOA 3a AefIOBarbe U Y MPaBLy eHepreT-
cKor yHanpehersa kyhe, nmajyhu, nputom, y sudy mno-
TeHUMjalHa orpaHuyerba Koja npowvsunase 13 craty-
ca 3aWTuheHor KynTypHOr aobpa Koju YnTaB PagHUYKm
KOMMNeKc nma.

48

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
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A5
A5

CrambeHa 3rpaga TMna namena

[

ooo
ooo

<50%

Residential building — lamela

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

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

NoBpLMHa TUNCKe eTaxke  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, 1511, C12-C18, C21,
C22=40m?; C19=53 m?; (C22=40m? C19=53 m?
C20=62m* C20=62m?

BucuHa Heto (CBetn1a) 355 cm Floor height Net 355 cm

BpyTo (CnpatHa) 380 cm

Gross 380cm




BuwenopoamnuHa kyha no Tuny namene cnpaTHOCTK
Mo+l+1. MogurHyTa je Kpajem npse aelieHuje 20. Bexa
y CKJI0My NPBOI KOMIMEeKCa PafHUYKMX CTaHoBa Y beo-
rpagy. CacToju ce 13 WecT He3aBUCHUX GYHKLMOHANHNX
LenvHa-ynasa ca nocebHUmM CTeneHuwTnMa Kojuma ce
npuCTyna ca ABOPWLLHE CTpaHe 3rpage KangpMycaHoM
oboaHoM cTa3oM. Kako je peu o coumjanHum CTaHOBW-
Ma, MPVMEHEHM MaTepUjany 1 enemeHTV obnMKoBarba
CY CKPOMHW, anu Cy, 3axBasbyjyhii NPojeKTaHTCKOj BELITH-
HW, M30erHy TV MOHOTOHM]a N3AYKEHOT ObjeKTa 1 MoTeH-
UMjanHm CUpOTUHCKI YTHCaK OBakBYX Kyha. Vicnog uene
3rpage je nogpym, LOK Ce MCNOL, CTPMOT KOCOT KPOBa Ha-
Na3mo TaBaHCKM NPOCTOP.

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 A

OcHoBa npursemba
Groundfloor Plan

OcHoBa TWNCKe eTaxe
Typical Floor Plan
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[pecek
Section

HerpejaHo
unheated area

rpejaHo
heated area

OcHoga 3rpafe je 13ayxeHa 1 CBOjVM 0bIMKOM npa-
TV YVYHY perynauujy. Y CBakOM Of LUeCT ynasa ce Hana-
3V ABOKPAKO 3aBOJUTO CTEMeHMLLTe Koje NoBe3yje CBe HU-
BOe 3rpajie, OKO Kojer ce Ha MpuU3emrby 1 CnpaTy obpasyjy
no ABa MAEHTMYHA CTaHa. CTaHOBM Cy MaxoM TUMCKX NO
CBOJjOj MPOCTOPHO] OpraHm13aLmjv 1 cactoje ce of cobe u
KyXvHbe, C TUM LWTO Y 3aKpVBIbEHOM AeNy Namene nojeam-
HW CTaHOBW [00Mjajy jow jenHy AoaaTHy coby. Y yna3Hom
Leny Cy, CUMETPUYHO Y OAHOCY Ha CTEMEHULWHWM NPOCTOP,
OUNM NouMpaHn HyXKHKLK, Te ce Moxe pehu fa cy CTa-
HOBM MManu nyHy MHOPaCTPYKTYPHY OMpemsbeHOCT 3a
fato foba. Benvika cnpaTHa BMCMHA CTaHOBA U HbMXOBA
[BOCTpaHa opujeHTalwja omoryhyjy Aobpy oCBETSbeHOCT
1 NPOBEeTPaBar-e.

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 ENIEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKuumje Original constructions
1,12 CNOIBAWMA 3MA 1 (SZ1) EXTERNAL WALL 1 (SZ71)
31 of oneke 44 cm, 060CTPaHO ManTepucaH brick wall 44 cm,
KPeYHUM ManTepom plastered both sides with lime plaster
1,33 310 KA HEFPEJAHOM MPOCTOPY 1 (ZNT1) 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 HEFPEJAHOM MPOCTOPY 2 (ZN2) ARTITION WALL TO UNHEATED AREA 2 (ZN2)
31 of oneke 44 cm, 060CTPaHoO ManTepucaH brick wall 29 cm,
KPEUHMM ManTepoM plastered both sides with lime plaster
1,15 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MNT) TO UNHEATED AREA 1 (MNT)
6poackn nog 2cm, notnatocHuue 8/5 cmy necky — wood decking 2cm, sleepers 8/5 in sand bedding,
5-8 cm, npyckun ceog 20 cm Prussian vault 20cm
0,95 MEBYCIMPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MTT) TO UNHEATED ATTIC 1 (MTT1)
HabuvjeHa 3em/ba 5Cm, AallyaHn cnenvi noa 2.5cm,  rammed earth 5¢cm, wooden subflor 2.5¢cm, wood-
LpBeHe TaBarbade 14/18cm Ha 80cm, TpLuYaHK en rafters 14/18cm at 80cm distance, straw-plaster
nnadoH 5cm ceiling 5cm
35 MPO30P WINDOW

APBEHW, ABOCTPYKM Ca Pa3MakHyTUM Kpuamnma

Wooden, double frame, double sash
with single glazing




A - nepuopg npe 1919. A — period before 1919

ApanTrpaHe KOHCTpyKLUuje

Renovated constructions

0,34 MEBYCTIPATHA KOHCTPYKLUMJA M3MERY [1BA FLOOR CONSTRUCTION
CTAHA 2 (MS2) BETWEEN TWO STORIES 2 (MS2)
Nnamest napkert 1cm Ha apM1paHoj LIEMEHTHO)] parquet flooring 1cm, reinforced cement screed
Kowysrbuum 5cm, 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
ApBeHe TaBarbaue 14/18cm Ha 80cm / MuHepanHa  air 4cm and mineral wool 10cm infill,
ByHa 10cm + Ba3gyx 4cm, TpwyaHu nnadoH 5cm straw-plaster ceiling 5cm

041 KOC KPOB (KK1) PITCHED ROOF (KKT)

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

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

CUCTEM TPEJAHBA
eneKkTpryHa neh

HEATING SYSTEM
electric stove

MPUMPEMA TOMJIE BOAE
enNeKTprYHY 6ojnep

HOT WATER SYSTEM
electric boiler
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OCHOBHY BEpTVKaNHY KOHCTPYKLWM]Y 3rpaje unHe Ma-
CMBHO 3viAaHK 31a0BK of 1 unu 1% oneke ctapor ¢op-
mata. CreneHuTe je MacuBHO, apMUPAHO-OETOHCKO, AOK
Cy TaBaHuLe, n3Mehy CnpaToBa 1 Ka TaBaHy, ipBeHe. M3y-
3eTak NpefcTaB/ba TaBaHMLUA Ka noapymy. OHa je macme-
Ha 1 cacTaB/beHa 13 NPYCKMx CBOLOBA. [lpBeHa je 1 KOoH-
CTPYKLUMja CIIOKEHOT KOCOT KPOBA, Ca MOCEOHO pelleHNnM
3abaTHVM AENOBMMA Ha KpajeB1Ma, Kao 1 Ha jol TP Mec-
Ta Ay ynuure dacage. Gacaga je bvna manTepyrcaHa v ca
efleMeHTUMa MIINTKe NAacTuKe Koja Mo CBOJUM CTUCKMM
KapaKkTepucTkama oaroapa ceuecnju. [logatHu aeko-
PaTVBHU enemMeHT Ha Gpacaam YvHe 1 NocebHO 0bMKOBaA-
HW [EN0BK [1pBEHE KOHCTPYKUMjE Ha 3abaTHMM AenoBU-
ma. Mpo3opu Ha Kyhn Ccy 0BMKOBaHW Kao nojefnHauHu,
Manux AavMeH3nja, a yrpaheHa je ApBeHa cTonapuja no
UMY ABOCTPYKE KyTWje Ca PasMakHyTUM KpuIvma.

I nopen oapeheHnx n3mveHa Koje cy bune mare no
CBOM OOMMY, BOlyMEH 1 OCHOBHe OBSIMKOBHE KapakTe-
PUCTVIKE 3rpafie HUCY MerbaHe. i3meHe y ogHOCY Ha np-
BOOWTHO CTarbe ornefajy ce y agantaumju NOTKPOBMbA Y
jOL MO AiBa HOBA CTaHa Mo ynasy, Npu 4emy je 3agpxabaH
OPUIVHaNHKW BOYMEH MOTKPOBHO NPOCTOPa, a Npuna-
rohaBaHe caHWTapHe NPOCTopWje N MHCTanauuje noTpe-
6ama caBpemeHor ctaHoBarba. Macafa 3rpaje je, Haxa-
NOCT, l]aHac y nowem CTarby 1 NPeaMeT je napunjanHmx
MHTepBeHLWMja 1j 0OHOBe of CTpaHe NojenHUX CTaHapa.
Komnnekc pagHUYKX CTaHOBA Y»KKMBa CTaTyC CNOMEHW-
Ka KynType WTo, Kof NoTeHUWjanHe eHepreTcke caHaumje
3rpafe, MOXKe OrpaHuumMTL NpuMeHy oppeheHux mepa,
annM ce npoCTOp 3a OBAaKBO [efioBarbe CBakako MOXe
HahK y AOAaTHOM 130M10Batby YHYTPALIFe CTPaHe 3110~
Ba, OAHOCHO Y MHTEpBeHLMjama Y CKIOMY TaBaHNYHMIX U
KPOBHMX 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-
cade isin 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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A6
A6

CrambeHOo-NoCNoBHa 3rpaaa
y OKBUPY rpafckor 6oka

N
O
E O J<s0%

ooo
ooo

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 eTaxke  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 1, N4=74 m? N2, 13=30 m?
BucuHa HeTo (CBeTna) 346 cm Floor height Net 346 cm

BpyTo (CnpatHa) 384 cm Gross 384 cm




BuwenopoamuHa cTambeHa 3rpafa, CnpaTHOCTM
Mo+l42. MoanrHyTa je npep [NpBu CBETCKM paT npe-
Ma NPOjeKTy yrnefHor apxuTekTe bpaHka TaHasesuha, y
CKIOMY jeAHOr Off rpafCKMX 6NIOKOBa eNUTHOT fefa Taja-
wrer beorpaga. Cumetpuja je AOMUHAHTHU NPUHLMA Y
00n1KOBarby 3rpafle, Kako Ha dacaaw, Tako 1y pa3yhe-
HOj OCHOBW Ca Pa3BUjEHVIM LBOPULLHUM KPUMMA. YNna3
y 3rpagy je LeHTPanHO NocTas/beH, a 1eBO U AECHO Of
Fbera ce HWKy Mo ABa Nokana. Vcnofg uenokynHe no-
BpLMHe Kyhe npyxajy ce nompymcke npoctopuje Koje
Cy CyXuie Kao OCTaBe CTaHapa MW Kao MaraunHCKu
NPOCTOP NoKana 13 Npu3emsba, a Hag uMTasmm objek-
TOM je TaBaHCKM MPOCTOP KojW Huje O1o HamereH CTa-
HOBakby. 3601 CBOjVX 0COBEHOCTH, 3rpafa je AaHac nog
3aLUTUTOM Ap»KaBe.

A - nepuopg npe 1919. A — period before 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 KOHUMMNMPaHa OCHOBA 3rpajie OpraHm3o-
BaHa je OKO LIeHTPaHO NOCTaB/bEHOr AABOKPAKOT CTerne-
HULLTA KOJE je, AeNOM, UCTYPEHO Ka ABOPMLLTY. Ha cBakom
O/l [1Ba CMpaTa 3rpajie NPojeKToBaHa Cy Mo [1Ba NpocTpa-
Ha CTaHa, MOEHTUYHOT KOHLEeMTa, anu pasnmuutor 6poja
coba Ha ynuyHoj cTpaHu Kyhe. CBakm ofj CTaHOBa je or-
pemsbeH Ca f1Ba CaHuTapHa 4Bopa, WC-oM v BENMKMM Ky-
NaTWIOM, Kao, eKOHOMCKIMM [Ie/IOM CTaHa CMELWTEHVM Y
JBOPULLIHVIM KDUAVMIMA 3rpajie. 3a pasnvky o coba ca ynu-
UHe CTpaHe, KoA Kojux Huje B1no cMeTH N 3a 0besbeherbe
NPVPOAHOTr CBETIA ¥ NPOBETPaBatba, Npeacobbe u je-
Ha of1 CO6a, CMeLUTeHa Yy CPeAVHI CTaHa, Cy OBE enemMeHTe
KoMbopa CTMLaNe MHAMPEKTHO NPEKO Marber MPeTnpoc-
TOpa Ha yriy IBOPULIHOT 1 YAUUHOT 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

OpurnHanHe KOHCTpyKuUmje

Original constructions

1,12 CMOJbAWMW 3O 1 (SZ1)
31z of oneke 44 cm, 060CTpaHo ManTepucaH
KPeUHVM ManTepom

EXTERNAL WALL 1 (SZ71)
brick wall 44 cm,
plastered both sides with lime plaster

0,89 CNOJbAWMK 3K 2 (SZ2)
3uA of oneke 59 cm, 060CTPaHO ManTepucaH
KPEYHUM 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)
31 of oneke 44 cm, 060CTPaHO ManTepucaH
KpeUHM MasiTepom

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

0,82 3 KA HETPEJAHOM TMPOCTOPY 3 (ZN3)
31 o 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/ONNATALMIA 1 (DZ1)
31[ O oneke 29 cm, ManTeprcaH KpeyHrm
ManTepOM 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 of oneKe 44 cm, ManTeprncaH KpeuHnm
ManTePOM Ca YHyTpalltbe CTpaHe

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

1,03 MEBYCTPATHA KOHCTPYKUWMIA U3HAL
HEMPEJAHOT MPOCTOPA 1 (MNT1)
napkeT 2.2cm, aallyaHuy cienm nog 2.5cm,
noTnatocHuue 8/5 cm y necky 5-8 cm, Npycku
csog 20 cm

FLOOR CONSTRUCTION

TO UNHEATED AREA 1 (MNT1)

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

0,84 MEBYCIPATHA KOHCTPYKLIJA MCMOA
HETPEJAHOT MPOCTOPA (MTT)
necak 2cm, 651aTo ¢ N1eBoM 5cm, galiyaHn cnenm
noAa 2.5cm, TaBarbave 16/24cm Ha 80cm, TpLYaHm
nnadoH 5cm

FLOOR CONSTRUCTION

TO UNHEATED ATTIC (MT1)

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
[lpBeHu, ABOCTPYKM Ca pa3mMakHyTVIM Kpuamnma

WINDOW
Wooden, double frame,
double sash with single glazing




A - nepuopg npe 1919. A — period before 1919

ApanTrpaHe KOHCTpyKLUuje

Renovated constructions

0,34 MERYCIMPATHA KOHCTPYKLIWVIJA M3MERY ABA FLOOR CONSTRUCTION
CTAHA 2 (MS2) BETWEEN TWO STORIES 2 (MS2)
namen napkeT 1cm Ha apMMPaHOj LiIeMEHTHO) 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
[pBeHe TaBakbade 14/18cm Ha 80cm / MuHepanHa — mineral wool 10cm and air 14cm infill,
ByHa 10cm + Bazgyx 4cm, TpwyaHu nnadoH 5cm straw-plaster ceiling 5cm

043 KOC KPOB (KKT1) PITCHED ROOF (KKT1)

Lpen, nonpeyHe neTee, NoAyKHe NeTse, Tep
nanunp, gacke 2,4cm, por 13/15cm Ha 80cm /
MUHepanHa ByHa 10cm + Basayx 5¢cm, ME donuja,
TMMNCKaPTOHCKe rnove 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 TPEJABA
eNeKTPUYHW paanjaTop (ETaxHO rpejarse)

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

MPUMPEMA TOMNJIE BOAE
eneKTprYHY bojnep

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 BUCKMHW 0bjekTa, a y 3aBuUC-
HOCTV Of MoNoXKaja 1 HameHe, iebbhHa UM je 1, 15 nnu
2 oneke. TaBaHuLe Ka NoapyMmy 1 13mehy cnpatosa cy
MacwvBHe, v rpaheHe Cy Kao T3B. MPYCKW CBOAOBK, KOjK
Cy Ce YecTo NpuUMetrbMBany KoA CONMAHO rpaheHux Kyha
¢ noyeTka 20. Beka. MacKBHO je 1 CTeneHnwTe y 3rpaau,
Unju Cy NoAecTu Takohe 13BeaeHn y Gopmm cermeHTHIX
JIYKOBa Of} OMneKe OC/IOFEHMX Ha CUCTEM YeNTMYHINX Tpa-
Bep3W. 3a PasnvKy of Hix, MehycnpaTHa KOHCTPYKLMja
Ka TaBaHy je ApBEeHa, Kao 1 C/IOKEHA KPOBHA KOHCTPYK-
Umja Ha npase cTonumue. Macaga kyhe je kapakTepucTny-
Ha MO CBOjVM CTUICKMM efleMeHTIMA KOjW, MO OCHOBHNM
OfJIMKaMa, OfiroBapajy CPMCKO-BM3aHTUJCKOM CTUATY, ann
objenutbyjy 1 enemeHTe celiecuje. PasHopoaHy enemveH-
TV aPXUTEKTOHCKE MNacTVKe Koju OANVKYjy OBy Kyhy 13-
BeleHV Cy Y ManTepy y Koju Cy, Ha NOjeiMHMM 1eN0BMMa,
YTUCKMBaHE KepaMunuke mnoyuue. lNojeanHayHy oTBopu
Ha Gacafiama Cy marbux AUMeH3uja, a yrpaheHa je apeeHa
CTONapuja KapakTepUCTMYHA 3a IaTh Nepuoa rpaherba.

Kyha je peaak npumep 3rpafe ca novetka 20. Beka
KOja je oCTana ouyBaHa [0 [aHallrbux AaHa, a aa je, npu
TOM, Y Hajsehem 0b1My 3afpKana CBOjy MPBOOUTHY KOH-
uenuujy 1 opraHmsauujy. JeamHa o36ubHMja M3MeHa y
OfHOCY Ha NMPBOOUTHO CTarbe je afjanTaumja TaBaHCKON
npocTopa Yy MOTKPOBIbE, ANk je OHa M3BefeHa 6e3 no-
AM3arba BUCKHE KPOBHE KOHCTPYKLMje, Tako Aa He Ha-
pylwasa NpBOOUTHW M3rnen 3rpade. Kapaktep ynunuHe
dacafe, a npe ceera unrbeHWUa fa objekaT yxMBa CTa-
TyC KyNTypHOTr 100pa, He npy»Kajy MOryRHOCT 3a 3Hauaj-
HUWje VHTepBeHLVje Y CMUCITY eHepreTckor yHanpehersa
06jeKTa, ann ce NoTeHUwjanHe nosuupje 3a OBakeo Aeno-
Barbe MOTy eBEeHTYalHO HacyTUTX Ha ABOPULLHOj CTPa-
HW 00jeKTa, KOja je 3HaTHO CKPOMHMje TpeTUpaHa, Kao vy
[eny NoTKpoBJ/ba.

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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1960.

1919 - 1945.

b - neprop 1919 - 1945.

BpemeHcko paspobsbe v3mely ABa cBeTCka paTa
0byxBaTa Nepuoz Of, CKOPO YETBPT BeKa MUPHOLOMCKOT
*msoTa y Cpbujn. KapakTepucTika aaTtor BpemeHa, no-
roTOBO y MPBUM rognHama nocne MpBor CBETCKOr paTa,
6vna je ekcnaHamja rpahera koja je ycneauna HakoH
paTHWX pa3aparba, a 6vna y 3Haky 3HauajHVX Myrpalmja
CTaHOBHWLUTBA Y HOBOJ, 3HaTHO Behoj ipasu. Pa3soj K-
AycTpuije 1 Npeay3eTHULITBA JONPUHOCKIM CY eKOHOM-
CKOM Yy3am3atby rpahaHcKor cTanexa Koju CBOj KanuTan,
y cBe Behoj Mepw, ynaxe y NoAmn3arbe 3rpafia pasnmunuTinx
HameHa, anu, y Hajeehoj Mepu cTambeHnXx.

ObjekTn rpabeHn n3mehy ABa CBeTCKa paTa faHac
ymHe 7,2% noctojeher rpahesurHckor doHaa Cpbuje. Osaj
nopdatak ykasyje Aa, MpOoLUeHTYanHo, yaeo faThx 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 HUje BENVIKHU, WITO Ce MOXe 00jaCcHUTH 1
NCTOPWJCKMM OKOMHOCTMMA, OAHOCHO pasaparima Koje
je y3pokoBao [lpyru cBeTCKM pat. Ann, C MPaBOM Ce MOXe
pehw aa, y HalmMm YCnoBMMa, 3HaTaH 6poj 3rpafa 13 Tor
BpemeHa VMa BpeHOCT 1 3Hauaj yNpaso Ca acnekTa -
XOBE NCTOPUYHOCTN.

Y OAHOCY Ha YCTaHOB/beHe ypbaHUCTUUKe TUMOBe
3rpafa, y OBOM Mepuoay AOMUHMPAjy O0jeKTU Y HUK3Y
(BVWeE Of TpW YETBPTUHE), WTO YKasyje Ha HauuH Gpop-
MUpatba ypbaHe CTPYKType Y Hacerbmnma v MaTpuLy 3a-
CHOBaHy Ha T3B.,rpaackum 6nokosrma’. Oko 16% aHa-
NM3VPaHWX 3rpafda YvHe cnoboaHocTojehn objekTn Ha
3acebHOj Mapuenn, oK cBera oko 6% npeacTasrbajy
T3B. Jlamene’, OAHOCHO 06jeKTH Ca BuLWe 3acebHYX yna-
3a. Kapa cy ctamberu 06jekTu y nuTamby, namene 13 oBor
nepuoda Ce MaxoM Be3yjy 3a T3B. pPaHM4Ka Hacesba
rpabeHa nnu y camom rpay, unu y OKBMPY V3ABOjEHNX
MHOYCTPUJCKMX KOMMNEKCa Ha rpafckoj nepudepuju.
TexHonoruje rpahera Aator BpemeHa cy bune Takee Aa
Ce BMCOKM 0b6jeKTw jol yBek He rpage y Cpouju.

[Lwjarpam 1 - 3acTyn/beHocT TMnosa Mehy objektma rpabhe-
HUM Yy neprody 1919-1945.

78%
Y Huzy
Inarow

AHanM3oM yKymnHor rpaheBuHckor ¢oHaa y mehy-
PaTHOM MEePUOY, MOXe Ce 3aK/byuyuTV [a JOMUHMPaEjY
00jeKTV HaMerEHW CTaHOBakY, 1 fla CY, TOTOBO PaBHO-
MEPHO, 3aCTyn/beHe BULIEMOPOAVUHE CTambeHe 3rpa-
ae (58%), kao 1 cTambeHo-NOCNOBHe 3rpaae (42%),Haj-
vewhe ca nokanuma y npusemsby. Ko HajaacTyrnibeHwjer
TWMNa 3rpaga y OBOM MEPMOMY, a TO Cy OBjeKTN Yy HU3y,
3acTyn/beHa je MpPUOAMKHO UCTa pacnofena Kao Koj

b - nepwvon 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 y30pKa (53% KONeKTMBHOr CTaHOBatrba, Hacnpam
47% cTambeHO-NOCNOBHMX ObjeKaTa), 10K ce Hajsehe of-
CTynatbe 0y NpOoCeKa youasa Kog T3B. c1oboaHocTojehmx
objekaTa koju cy, y Buwe of 80% cCnydajeBa, UCKbyUn-
BO cTambeHu. (aujarpam 2). Tpeba Mmatn y Buay Aa ce
ofpeheH 6poj objekaTa AaTor BpemeHa - a To ce npe cee-
ra OIHOCK Ha OpWrMHaNHoO ctambeHe 3rpaje - faHac Ko-
pUCTV y ApYyre, YrNaBHOM MOC/OBHE CBPXe, Tako fa ce
nojauM NpvikasaHu y anjarpamy 2 ofHoOCe Ha faHalutby
HameHy OBMX 3rpaja.

Oujarpam 2 — 3acTynsbeHoCT objekaTa ca fenatHocTma Mehy
cTambeHnM 3rpafama rpaheHrM y nepuogy 1919-1945.
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Oujarpam 3 — CnpaTHOCT objeKaTa No KapakTepUCTUUHUM TU-
nosmma 3a nepnog 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
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Residential
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Chart 3 - The number of floors by characteristic 1919-1945
house type
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3rpage koje Cy MOAM3aHe y aHalv3MpaHoOM nepu-
ofy Cy y npoceky vmane 4,3 cnpata, WTO 61 3Hauymno
[a je pey o 3rpafama cnpatHocTu [1+3 nnum M+4. Osak-
Ba CMPATHOCT je KapakTeprCT1YHa 3a CBe TUMOBE 3rpaja
meRhypaTHOr Neproza, C TVIM LUTO je HEeLTO HUa Kof CNo-
6opnHocTojehunx (3,6), AOK Hajeehy NpoceyHy CnpaTHOCT
nMajy 0bjekTn y H13y (4,4). Mehy manobpojHm namena-
Ma V3 OBOI MepMoAa LOMWHMPAjy 3rpade ChpaTHOCTH
[1+4. MNprsemHe 3rpage, Kao 1 OHe Ca jefHUM CNpPaToOM
Ce PeTKo rpaje y OBOM nepuopy. VICTo Tako, KapakTe-
PUCTVYHO je [a je BMCOKa CMpaTHOCT objeKaTa peTka U
He npenasun cefam CnpaTtoBsa,a Npeosnahyjy oHW cnpat-
HoCTW Matbe of [+4. (avjarpam 3)

[poCTOpHa OpraHvsauvja v BenuMHa 3rpagda v3
OBOT NMepvriofa TakeM Cy fla OHe, y Npoceky,umajy 12,3 cTa-
Ha, WTO 61, Y OAHOCY Ha NPETXOAHO YCTaHOBSbEHY MPO-
CeyHy CMpaTHOCT, 3HaYMNo Aa ce y ocHoBW dopmmpa 2
10 3 ctaHa. HewTo Behn 6poj ctaHoBa no eTaxu (3 Ao
4 CTaHa) KapakTepucTMYaH je 3a namene 13 OBOr nepu-
ofia, LUTO OAroBapa YMHb-eHNLM a Cy OHe Y OBOM Mnepu-
ofly rpaheHe Kao Tvn Kojv 3a40BOSbaBa NoTpebe T3B. CO-
LMjanHor 1 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
3acTynbenoct [%] | >-10 apartments
Number of 11-20 cTaHoBa 4 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
[MpoceuaH 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 [lvjarpam 4 nokasyje, 6e3 o63mpa Ha TMn obje-
KTa, npeosnahyjy 3rpage uuja je NOBPLIMHA Yy OMNCery of
150 no 300 m? lMpoceyHa NoBpLIMHa OCHOBE MehypaT-
HWX 3rpaja u3HocK 275,3m? na 6w, yaumajyhu y ob3vp
npoceyaH 6Poj CTaHOBa MO eTaXkK, TO 3HAUMMO fa je NPo-
CeyaH CTaH y MehypaTHoM nepuogy 610 NOBpLUMHE OKO
95m?.

[Oujarpam 4 — MospwuHa 3rpage y 0cHoBK (1 ynas) No TMNoBu-
Ma 3a nepuop 1919-1945.
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3a NocMaTpaHn Nepuos je KapakTepucTMyHo Aa fo-
MUHMPajy KOCW KPOBOBW Ha 3rpagama (92%), 6e3 ob-
3vpa Ha nmocmaTpaHu Tin objekTa (anjarpam 5). Cnpo-
BefleHa aHanM3a HauvHa Kopuwhera MNOTKPOBHOM
npocTopa NpvKasyje AaHalltbe CTarbe Yy norneay Hauu-
Ha kopuwhersa. MNMoka3zano ce fa ce, 6e3 063npa Ha TUN
3rpafe, AaHac y npoceky 57% MOTKPOBHOM MpocCTopa
OBWX 3rpafla KOPUCTY 3a CTaHOoBakbe (Arjarpam 6), nako
Ce 3Ha ia y NoCMaTpaHoM Nepwrofy NOTKPOBHW, TauHwje
TaBaHCKM NPOCTOPW, MO NPaBUAy HUCY 61nn Kopuwheru
y cTambeHe cBpxe. OBakBa CuTyauuja ce Moxe 0bjacHW-
TV HaKHaZHWM MHTePBeHUMjaMa CTaHapa Yy CBPXY npeT-
Bapatba TAaBAHCKMX MPOCTOPA Y CTaHOBE Kao jeAHUM Off
HauvHa obe3behyBarba fofaTHOr CTambeHor 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 - 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.



Aujarpam 5 — 3aCTym/beHOCT KOCUX W PaBHUX KPOBOBA Ha
objekTMa rpaheHnm y neprogy 1919-1945.
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Lwjarpam 6 — Kopuwhere NoTKpoBHOI NPOCTopa no TMNoBK-
Ma 3rpaja 3a nepmop 1919-1945.
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3a nocmaTpaHu Nepuoj KapakTepucTUyuHa je MacuB-
Ha rpaarba. Oneka je AOMWHAHTaH MaTepwjan Tor Bpe-
MeHa, Mpu Yemy je, TPUAECeTVX roArHa NPOLWOr BeKa,
JOLWNO A0 MpOMeHe W CMarberba popmaTa Ha, M faHac
aKTyenHu 25x12x6,5cm. lNprmeHa apmmupaHor 6eToHa
nocTtana je yobuyajeHa y 0BOM nepunogy, Morotoso Kaaa
je pey o MmehycnpaTHUM KOHCTPYKLMjama, Koje ce Beoma
4ecTo K3BOfe KAao apMMpPaHo BETOHCKE, MPK Yemy Cy Haj-
3aCTyrn/beHnje cMTHOpebpacTe TaBaHuLe, 61o aa je pey
O OHVIM NIUBEHVIM Ha 1LY MeCTa, UV OHUM MOMYMOHTaX-
HUM, Hajuelw e Tvna Xepbcm. Mopen NOMeHYTUX TaBaHW-
La, NoYnkby f1a Ce npuMerbyjy, anu 3HaTHo pehe, 1 MOH-
TaXXHe WK NMOoNYMOHTaXKHe TaBaHuMLe ca oAroBapajyhom
MCMYHOM Off KepamUnUKmx enemeHarta. Koa marbnx obje-
KaTa, anv 1y Ciyydajy TaBaHuLEe Ka TaBaHCKOM MPOCTOpY,
joL yBek ce mprmetbyje 1 ApBeHa TaBaHMUa.

b - nepwvon 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
rpaheHux 13mehy ABa CBETCKa paTa, MOXKe Ce KOHCTaTo-
BaTV Aa Cy, Y FOTOBO NOfjefiHakoj Mepu, Morme brTn pas-
yheHe nnu KoMnakTHe OCHOBeE, WTO je KapakTepucTUYHO
3a CBe TMMOBe 3rpafa NpvikaszaHe Ha agujarpamy 7. Mpo-
30PCKM OTBOPM OBMX 3rpada Cy NojeAvHaYHN, WTo je n
KapaKTepuCTUYHO 33 MAaCUBHY rpafitby, Mpw yemy Cy Yy ro-
TOBO PABHOMPABHOj MEPU 3aCTyMN/beHM Kako MakbK, Tako
v Behv oTBOpPM (Anjarpam 8).

Oujarpam 7 — CreneH pa3yheHoCTy 06jeKTa No TMNoBMMaA 3a ne-
prog 1919-1945.
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[wnjarpam 8 — bpoj 1 reomeTpuja NPO30PCKMX OTBOPA MO TUMO-
BMMa 3a nepviog 1919-1945.
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Matepujanmsaumja dacagHVx 3u1A0Ba NOCMATPaHKX
3rpafa je Takea fa Cy 31MaoBuM y Hajgehem 6pojy ciydaje-
Ba Ma/ITepUCaHn, HePETKO,MNeMEHNTVM ManTepuma’ nnm
BelTauKMM KameHoM (aujarpam 9). Hajuewhe yrpahneaH
Npo30p y AaTOM Neprofy je APBEHN, NO TUMY LBOCTPY-
KW, Ca Pa3MakHyTUM KPWIMMa Koja Cy 3acTakibeHa jef-
HOCTPYKMM MPO30PCKNM CTakOM. [1pncycTBO ApYrunx
matepujana 3a v3pafy NpPO30PCKMX OKBMPa Koje je 3a-
benexeHo Ha TepeHy MoXe ce 06jaCcHUTU HacTojakem 1
noTpebomM CaBpeMEHMX KOPUCHNMKA fla 3aMEHOM NPO30-
pa Nobosbliajy yCnoBe XMBOTa y MPOCTOPY Koju KopucTe
(anjarpam 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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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 TMNOoBKMA 3a ne-
pvior 1919-1945. (MpoueHTyanHa 3acTynsbeHocT Beha on 100%
NPeACTaBba NPVIMEHY BULLE Pa3NNUMTVX MaTepjana Ha dacaam)
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[Lwnjarpam 10 - MaTepujan Npo3opckmx oKeMpa No TMNoBMMa
3a nepunof 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
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Tunnuxe Kyhe N HbXOBE KapaKTepucTmnke

Kao wro je Ha amjarpamy 1 mokasaHo, y nocmarpa-
HoM nepuogy n3mehy ABa cBeTcKa pata, y Cpbuju ce rpa-
M Tpu Trna objekaTta: cnoboaHocTojehu, objekaT y HM3y
y OKBUMPY rpafckor 6noka, ann 1 Behn 6poj objekata ca
BMLE ynasa no Tvny namena. CnposeaeHe CTaTUCTMYKe
aHanm3e Ha mocmMaTpaHoM y30pKy omoryhwne cy aa ce
yCTaHOBe KapaKTepwcTvKke T3B. ,MpoceuHe Kyhe’, kao 1
Ja ce fjeduHuLly TUnKYHe Kyhe 3a CBaku HaBefeHW Tvn
1 TO y nornegy: pasyHeHocTn ocHoBe, CNpaTHOCTY, BP-
CTe KpoBa 1 HauMHa Kopwiwherba MOTKPOBHOT MPOCTOPa,
yKynHor 6poja cTaHoBa y 06jeKTy, Kao 1 6poja CTaHOBa
no crnpaty, Te HauMHa Kopuwherba nprsemba. Takohe,
npoceyHe 0CcobuHe Cy YCTaHOBIbEHE 1 Y norneay noje-
AVIHUX eflemMeHaTa MaTepujanvsaunje, npe cBera HaymHa
— MaTepujana 3a 3aBpluHy obpaay dacaje, 3aTMm 0611Ka,
BeNMUMHE 1 MaTepujanm3aLivje npo3opa.

. anyM1HUjym
aluminium
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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 KapakTepmnCTVKe TUMMYHKX 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 nnn MN+4
Number of floors GF+2 or GF+3 GF+3 or GF+4 GF+3 or GF+4

HauvH kopuwhersa
npursemsba
Ground floor use

Hajuyelwhe cTaHOBare
mostly residential

Hajuelwhe cTaHOBare
mostly residential

HelwTo Yelwhe cTaHOBarbe
slightly more residential

No. of apartments per floor

YkynaH 6poj cTaHoBa 10mm 11 15 16 10
y 0bjeKTy 100r11 15umnn 16

Total no. of apartments

per house

bpoj cTaHoBa no eTaxn 3 3-4 2-3

PasyheHocT ocHoBe
Complexity of floor plan

KOMMaKTHa 1 pasyhexa
(paBHOMpaBHO)

compact or complex
(equal share)

KOMMaKTHa unv pasyheHa
(paBHOMpPaBHO)

compact or complex
(equal share)

KOMMaKTHa unv pasyheHa
(paBHOMpPaBHO)

compact or complex
(equal share)

BpcTa kposa
Roof type

KOC
pitched

KOC
pitched

KOC
pitched

[1po3opckm oTBOPU
Window openings

Maso nojeAnHayHMx OTBOPa
mostly low window-to wall
ratio

Maso nojefnHauH1x 0TBopa
mostly low window-to wall
ratio

BULUE UNN Matbe
nojeAnHayYHVX OTBOPa

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

MaTtepujannsaumja [pBO pBO pBO
NPO30PCKMX OKBMPa wood wood wood
Window materials

3aBplHa obpasa pacage mantep mantep mantep
Facade rendering plaster plaster plaster
and cladding
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M3abpaHu npumepw
Samples

OcTann KapakTepUcTUIHK
nojasH1 06nMLK

Other characteristic
examples

OunrneaHo je Aa ce KapaKTepucTUKe MojeaviHay-
HVX Tunosa objekata (cnobopHocTojehu, namena, vy
HW3Y) Ca NPOCEeUYHUM KapaKTepucTnkama Kyha v3 nepw-
ofa n3mehy fBa cBeTCKa paTa, y Hajgehoj mepw nogyaa-
pajy, C TVM LITO Ce Matbe pasfnke youyasajy npe ceeray
OfHOCY Ha CnpaTHOCT 1 6poj CTaHOBa Mo cnpaTy. HewTo
Beha cnpatHocT (M43 wnu MN+4) je eBUaeHTVPaHa Kaf
cy y NuTampy Kyhe yrpahere y rpagcke 6n1okose, Kao 1y
Cnyyajy Namena, LUTO roBOPYM O MHTEH3MBHW]O] ypOaHW3a-
UMj1 KapaKTePWCTMYHOj 3a NOCMaTpaHo Bpeme. Takohe,
OBa CMPaTHOCT KOPECMOHAMPA Ca YKYMHOM NMPOCEYHOM
cnpaTHowWwRy 3a 0Baj NepUOA, WTO je 1 NOTUYHO Kajda ce
y3me y 003up Aa Cy 06jeKTU y HU3Y Haj3acTymbeHMjN THN
BMLLEMOPOANYHOr CTaHOBaka 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 NpefcTaBHULM, TUNIMUHWX Kyha” 13 meby-
paTHOr Neproaa Cy ofjabpaHy Tako Aa, ca jefjHe CTpaHe, y
WwTo Behoj Mepn KopecnoHanpajy ca OCHOBHUM KapaKTe-
pUCTVIKaMa CTaTUCTUUKIM fedUHNCAHWX TUMMYHKX Kyha, a
Ja cy, C Apyre cTpaHe, y Hajsehem, 3agpxane CBoje opu-
MVHa/He KapaKTePUCTVIKE 13 BpeMeHa Kafa Cy HacTane.
CxoaHo Tome, oflabpaHa cnoboaHocTtojeha Kyha je cn-
paTHOCTK [1+2 opurnmHanHo, a AaHac [1+2+[1K y okBu-
pVIMa OPUTMHANIHE KPOBHE KOHCTPYKLIMjE KOCOr KPOBa,
pasyheHe je OCHOBe, 1Ma MO 2 CTaHa Ha eTaxu, a daca-
[a Joj je manTepurcaHa, ¢ Mannm nojearHa4YHNM OTBOPU-
Ma ¥ TUMWYHOM ApBEHOM cTonapujom. OfabpaHu npw-
Mep namenie je KapakTepucTuyaH jep je y MoThyHOCTH
3a/1pKao CBOj OPUTMHANHW 0BANK, WTO je U3y3eTHO pe-
TKO KOfj CTapujux 3rpada nonyT rbe. PasyheHe je ocHose,
Y LIeIVHN je HaMeHeHa CTaHOBakbY, MMa KOC KPOB KOju A0
[laHaC HYje aKTUBMPAH Y CTambeHM NPOCTop, a NO Kapak-
TepucTkama Gacafe y NoTnyHOCTM OfroBapa OnwTuM
KapaKTepucTMKama Kyha 13 oBor nepvofa (Mantepuca-
Ha dacaga C Manum nojenHa4YHUM OTBOPUMA Y Koje je
yrpaheHa apseHa cTonapwja). Mako je ogabpaHa namena
HELLTO HWKe cnpaTHOCTY ([142), NPefHOCT MPUAINKOM 13-
6opa npumMepa je aaTa cauvyBaHOj ayTeHTUYHOCTM 3rpaje,
JOK ce HelwTo Behu B6poj CTaHOBa M MO eTaxK 1 YKYMHO,
MOKe 00jaCHUTY MafioM NOBPLINMHOM CTaMOEHUX jeAnHN-
La HamerbeHMx T3B. COLMjaNHOM CTaHOBatby. PenpeseHT
TUNWYHe Kyhe y HK3Y, NpeacTasiba Takohe 3rpady koja
je y Hajgehem cadyBana CBOjy ayTeHTUYHOCT, C TUM WTO
je faHac NOTKPOBHM MPOCTOP VCMOA KOCOT KPOBa aKTw-
BMPaH 3a CTaHOBakbe, Ma je CNPaTHOCT MPOMEerbeHa Yy Of-
HoCy Ha opurmHanHy ca lN+3 Ha [+3+T1k, ann Tme Huje
HapyLeH u3rneq 1 BonymeH rpahesuHe. Kyha je pasyhe-
He OCcHOBe 1 1Ma dacaay, Koja No CBOjUM KapaKTepmncTu-
Kama, y NOTNyHOCTM KOpecnoHanpa ca Gacafom ThnmnyHe
Kyhe y HW3y. 3rpada je y MOTNYHOCTW HamerseHa CTaHo-
Bakby, @ MMasa je NPBOOWTHO 7 CTaHOBR, [JOK X je faHac
13, WTO je jefnHn napameTap Koju fJOHeKe Bapupa y no-
peberby ca TUIMYHOM 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-
¢ade 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.



b - nepvop 1919 - 1945. B - period 1919 - 1945
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CrambeHa cnobogHoctojeha 3rpaga  Free-standing residential building

CnpatHocT M4+2+(M1K) Number of floors GF+2+(Lo)
Bpoj ctambeHux jeavHnua 5 (7) Number of apartments 5(7)
NoBpLnHa TUNCKe eTaxke  bpyTo 132 m? Floor area Gross 132 m?
Heto 108 m? Net 108 m?
[oBpLlUMHE CTaHOBA npu3embe: C1=40 m? Apartment area groundfloor: C1=40 m?
cnpat: C2=35 m? C3=61 m? floor: C2=35 m? C3=61 m?
CnpaTtHa B1CKHa Heto (cBetna) 300 cm Floor height Net 300 cm
BpyTo (cnpaTHa) 345 cm Gross 345 cm




BuwenopoamnyHa, cnoboaHoctojeha ctambeHa 3rpa-
[la, CNPaTHOCTM: HUCKO Mpur3emrbe 1 ABa crnpata. MNoau-
rHyTa je HenocpefHo npefd [pyrv CBETCKW paT y Aeny
nnaHcky ypeheHor rpagckor npearpaha HamerseHor
NOPOAMYHOj rPafkbU. 3rpaja je KoMnakTHe ocHoBe. Jlo-
UMpaHa je y cpeauwTy oMarbe naplene, na ce no Le-
nom 0bunmy objekTa popmmpajy y3aHn nojacesn cnoboa-
HWX NOBpPLWMHA. TepeH je y bnarom nagy, a ynasy 3rpagy
je ca aBopuLHe cTpaHe. Tume je omoryheHo aa ynuuHa
CTpaHa objekTa ocTaHe cnobofHa Kako b ce Ha Herosoj
HajHVKOj eTaxkun dopmmpana ctambeHa LenmnHa y H1Boy
TepeHa, a y NpeocTanom feny noapymcke ocTase 1 apy-
re nomMonHe nNpocTopuje y 3rpaan. V3Hag uenor objekTa
NPOCTMPE Ce TaBaHCKM MPOCTOP UCMOL CAOKEHOT NANT-
KOr KpoBa.

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

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

OKOCHWLY OpraHM3aLije KOMNakTHe OCHoBe obje-
KTa UMHW ABOKPAKO CTEMEHWLLTEe OKO Kojer ce pa3Bujajy
cTambeHu [1enoBu. Y 3aBUCHOCTY Off eTaxe, NPBOOUTHN
npojekar je npeasrhao Gopmmparse jefHor Unv figa CTa-
Ha NO OCHOBMW, PA3NMUNUTUX CTPYKTYpa. Hajmarby CTaH y
3rpagmn UMa camo jeaHy coby, AOK WX OHaj Hajsehu, Koju
Ce NPoCTMpe Mo YMTaBOj €Taxw, Ma YeTupu. bes 063u-
pa Ha 6poj coba y CBOM cacTaBy, CBM CTaHOBW Cy TPO-
CTpaHe opujeHTauuje v OpraHvM3oBaHM Tako Aa cy sehe
cobe opwjeHTMCaHe Ka YNuLW, oK je Ka ABOPULITY U Ka
6OUHMM CTpaHama objekTa GOPMMPaH 1e0 Ca KyxXUHOM,
OCTaBOM ¥ MPOCTPAHUM KyMaTUSIOM.

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

Mpecek
Section

HakKHaAHO 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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u ENEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKuumje Original constructions
1,67 CNOJbAWMK 3WA 1 (SZ1) EXTERNAL WALL 1 (S21)
3K of oneke 25 cm, 060CTPaHO ManTepucaH brick wall 25 cm,
KPeYHUM ManTepom plastered both sides with lime plaster
1,26 CNOJbAWMW 3K 2 (SZ2) EXTERNAL WALL 2 (SZ2)
31 of oneke 38 cm, 060CTPaHO ManTepmcaH brick wall 38 cm,
KpeuHUM ManTepom plastered both sides with lime plaster
1,45 30 KA HETPEJAHOM MPOCTOPY 1 (ZNT1) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
31a of oneke 25 cm, 060CTPaHO ManTepmcaH brick wall 25 cm,
KPEeUHUM ManTepom plastered both sides with lime plaster
1,13 310 KA HEFPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
31 of oneke 38 cm, 060CTPaHO ManTepucaH brick wall 38 cm,
KPEeYHUM ManTepom plastered both sides with lime plaster
0,78 NO4 HATIY (PNT) GROUND FLOOR (PNT)
6poacku nod 2.5cm, notnatocHuue 8/5cmy necky  wood decking 2.5cm, sleepers 8/5 in sand bedding
8cm, beToHcka nnova 10cm, HabujeHa 3emmba 8cm, concrete slab 10cm, rammed earth
1,38 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MNT) TO UNHEATED AREA (MNT)
napkeT 2.2cm, AallyaHy cnenu 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
TaBaHKLa 30cm prefabricated Herbst slab 30cm
0,93 MEBYCIPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MTT1) TO UNHEATED ATTIC (MTT)
HabujeHa 3emrba 10cm, gawdaHn cnenv nod 2.5cm, rammed earth 10cm, wooden subflor 2.5¢cm, wood-
IpBeHe TaBarbave 14/18cm Ha 80cm, en rafters 14/18cm at 80cm distance,
TpLYaHM nnadoH 5cm straw-plaster ceiling 5cm
35 MPO30P WINDOW

,D,pBeHI/I , ABOCTPYKM Ca PasMakHyTUM KPpW/TMa Ca
OPBEHOM eCNIMHIep PONETHOM

wooden, double frame, double sash with single
glazing, external wooden roler blind
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ApanTrpaHe KOHCTpyKuuje

Renovated constructions

0,24 MERYCIMPATHA KOHCTPYKLIVIJA M3MERY ABA FLOOR CONSTRUCTION
CTAHA 2 (MS2) BETWEEN TWO STORIES 2 (MS2)
namen napkeT 1cm npeko apM1paHe LemeHTHe parquet flooring 1cm, reinforced cement screed
Kowyrbuue 5cm, MNBL donnja, enactndrumpanm 5cm, PVC foll, elastic styrofoam 1cm, wooden sub-
cTvponop 1cm, fgawyaHn cnenu nog 2.5cm, floor 2,5cm, wooden rafters 14/18cm at 80cm  with
LpBeHe TaBatbaye 14/18cm Ha 80cm / muHepanHa  mineral wool 18cm infill, straw-plaster ceiling 5cm
ByHa 18cm), TpwyaHu nnadoH 5cm

0,32 KOC KPOB (KKT1) PITCHED ROOF (KKT1)
paBaH 1M, Tep nanup, fgacke 2,4cm, por 10/14cm  sheat metal, roof paper, plank 2.4cm, rafter 10/14cm
Ha 80cm / MvHepanHa ByHa 14, An donuja, at 80cm distance, mineral wool 14, aluinum foil,
TMNCKAPTOHCKe nnove 1,25cm gypsum boards 1.25cm

0,58 CNOIbAWMNA 314 3 (SZ3) EXTERNAL WALL 3 (5Z3)

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

Of1 oneke 25cm, ManTeprcaH 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 TPEJAHBA
LeHTpanHo rpejarbe/masyT

HEATING SYSTEM
centralized radiator heating sistem / heating oll

MPUNPEMA TOMJIE BOAE
eneKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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MacuBHM cknon Kyhe je 13BeeH 31aoBMMa Of one-
Ke. Ha HajHWKOoj eTaxu, 31aoBHu Cy AebsbrHe 38 unu 51cm,
[IOK Cy Ha OCTanumM eTaxkama Tarbu, AebsbrHe 1 oneke, oa-
HOCHO 25Cm, 13y3eB OKO CTeneHnLWTa rae Cy 300 KOH-
CTPYKUMje cTeneHuwTa npumMerbeHu 3uaosmn on 1% one-
Ke, oAHOCHO 38cm. MehycnpaTtHe KOHCTpyKuKje namehy
CMNpaToBa Cy apMmnpPaHo BETOHCKE, MOYMOHTaKHE CUTHO-
pebpacTe TaBaHuUe, Tvna Xepbcm. CreneHuute namehy
npBa [1Ba CNpaTa je apMMpaHo-OeTOHCKO, a NocnefHa
[IBa Kpaka Ka TaBaHCKOM MPOCTOPY 3rpafie Cy ApBeHe
KOHCTpYyKUMje. [pBeHa je 1 mehycnpaTHa KOHCTPyKLUWja
Ka TaBaHCKOM MPOCTOpPY Koja je NpBOOUTHO Buna pelue-
Ha Kao T3B. KapaTtaBaH. Qacaja je ManTepwcaHa, ca ene-
MeHTMMa NAaCcTVKe Mo Lenom obumy objekTa, a nocebHo
Ha yNn4HOj dacaam yKpalleHoj NunacTprMa 1 ca Harfa-
LeHOM AeKopaLMjom oko oTBopa. OTBOPM Cy NojeamnHay-
HW. Ha ynnyHoj n nBOopuWLIHOj Gacaam cy HelwTo Behe no-
BPLUMHE, AIOK CY OHWM BOUHM 3HATHO Marbk. [lekopauujy
Ha dacagm uMHe 1 BanycTpasde y CKNOomMy KPOBHe aTuKe.
YrpaheHa cTtonapuja je ApBeHa, a ABOCTPYKM NPO30pu
Pa3MakHyTVX KpuWna, ca WNPOKOM KyTWjOM CHabaeBeHM
Cy APBEHUM eCIMHIep posneTHama.

3rpaja je 3aAp)kana CBOj OPUMMHANHW M3rned U oc-
HOBHY CTPYKTYPY, Y3 ofpeheHe n3meHe y opraHmzaumjyi 1
6pojy CTaHOBa, HacCTane aKTMBMParbeM MPOCTopa Y CyTe-
PEHY, NOAENOM BEAIMKOT CTaHa Y NpM3emsby Ha ABa Makba
M afianTauMjoM MOTKPOB/bA Y CTaH Y3 3aApiKaBarbe Opu-
MMHaNH BMUCKHE KpOoBa. Hekafja penpeseHTaTieaH usrneq
3rpaje, AaHac je HapylleH ycned opoHynocT dacafe ca
unje je BeNMKe NMOBPLIMHE MANTEPHW C/10j Y MOTMYHOCTM OT-
nao. MoTpeba 3a 06HOBOM hacaae morna bu fa byae Nosos
33 eHepreTcKy caHauujy umtase 3rpage, UMajyhu y uay
FbeHe NoTeHUMjane y norneay KapakTepucTrKa npumMetse-
HIX CK/IOMOBA ¥ MaTepujana, a y3 MoLITOBaHE apXUTEKTOH-
CKe MnacTuKe Koja fiaje nocebaH Ayx U 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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b5
B5

CrambeHa 3rpaga TvMna namena

[
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ooo

<50%

Residential building — lamela

CnpatHocT M+2 Number of floors GF+2

bpoj ctambeHux 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

npusembe: C1=50 m?

Apartment area

groundfloor: C1=50 m?

C2=32m? C2,C4=36 m?

C2=32m?% C2,C4=36 m’;

C5=38m?% C6=75m?

C5=38m? C6=75m’

cnpart: 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




BuwenopoanuHn  ctambeHn objeKkat, CrpaTHOCTY
M+2. 3rpaaa je NoaWrHyTa NMoOYeTKOM ABAIECETHX rOAW-
Ha NPOLLNOT BEKa Y CKIIOMY KOMMIeKCa CTaHOBa HaMerbe-
HUX PAAHULMMA 1 YAHOBHMLMMA. JloUmpaHa je y yHyTpa-
WHOCTN OfoKa Koju 00pasyje ca npeoctana YeTvpy
objeKkTa y Komnnekcy. PasyheHor je obnnka. Cappxun age
CTambeHe LienmHe y BrYy He3aBUCHMX TPAKTOBa, NoBe3a-
HUX NomoRNy CTeneHuLUTa, 1 NO TNy NPeaCcTas/ba name-
ny. Y npusemsby ce, Kao 1 Ha CNpaToBKMAa Hanase CTaHo-
BY. Kako je TepeH y Haruby, TpakToBy Cy fAeHMBENMCaHN,
Na HajHWKa eTaxka y 0bjeKTy [efloM NpeacTaB/ba CyTe-
peH. ObjeKaT LiesIoM NOBPLIVHOM VMa TaBaHCKM NPOCTOP
MCMOJ CIIOXEHOT MNTKOT KPOBa.

b - nepwvon 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 MpPaBOyrao-
Ha TPpaKTa y KojuMa Cy CTaHOBW. TpakTosu cy mehycob-
HO AEHMBENMCAHW 3a Nona CnpaTHe BUCUHE, a NOBE3yjy
MX [Ba OfBOjeHa ABOKPaKka CTeNeHWLTa CMeLTeHa 13-
MeDy HKX. Y CTaHOBe Ce, y 3aBMCHOCTY Of NomnoXKaja Ha
eTaXM, ynasu ca HYBOa NoAecTa, b1no AUPEKTHO 13 CTe-
NEeHWLIHOT NPOCTOPa, OO Ca OTBOPEHWX ranepuja Koje
Ce HacTaBsbajy Ha houx. Kako je 3rpaga ouna HamerseHa
PaAHULMMA W YMHOBHMLMMA, CTAHOBW Cy TUNCKM U Ma-
nvx gumensnja. Cactoje ce of jeHe cobe, Kyxutbe, OCTa-
Be U CaHWTapHOr YBopa. VI3y3umajyhi ctaHoBe y cyTepe-
Hy, CBM CTAHOBM Ha HaL3eMHMM eTakamMa Cy [BOCTPaHO
OpWjEHTNCAHW, @ OHW OKPEHYTU Ka CyCeiHOM OOjeKTy Y
KOMIMIEKCY MMajy TOOCTPaHy OpuvjeHTauujy.

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 ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

1,12 CMOJbALWMK 3O 1 (SZ1)
31p of oneke 44 cm, 060CTpaHoO ManTepucaH
KPeUHVM ManTepom

EXTERNAL WALL 1 (SZ71)
brick wall 44 cm,
plastered both sides with lime plaster

1,51 CMOJbALWLMW 310 2 (S72)
31 o oneke 29 cm, 060CTPaHO ManTepucaH
KpeUHVM ManTepom

EXTERNAL WALL 2 (S72)
brick wall 29 cm,
plastered both sides with lime plaster

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

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

142 34 KA ANNATALMIM (DZ1)
31[ O oneke 29 cm, ManTeprcaH KpeyHrm
ManTepoM Ca yHyTpallbe CTpaHe

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

0,59 No4 HATITY (PNT)
6poacku nofd 2.5cm, NoTnaTocHMLe 8/5cm y necky
8cm, 6eToHcKa nnoda 10cm, HabwvjeHa 3emsba

GROUND FLOOR (PNT)
wood decking 2.5cm, sleepers 8/5 in sand bedding,
concrete slab 10cm, rammed earth

1,39 MEBYCTPATHA KOHCTPYKUWMJA N3HAL
HEMPEJAHOT MPOCTOPA (MNT)
napkerT 2.2cm, aallyaHuy cienm nog 2.5cm,
notnaTtocHuLe 8/5 cm y necky 5¢cm,
CUTHOpebpacTa TaBaHuLa 35cm

FLOOR CONSTRUCTION

TO UNHEATED AREA (MNT1)

parquet 2.2cm , wooden subfloor - plank 2.5cm,
wooden sleepers 8/5 in sand bedding 5cm, ribbed
concrete slab 35cm

1,16 MEBYCTPATHA KOHCTPYKLMIA MCMOA
HEMPEJAHOT TMTPOCTOPA (MTT1)
necak 2cm, 6nato ca nNneBomM 5cm, cuTHopebpacTa
TaBaHMUa 35cm, TpLYaHy nnapoH 5cm

FLOOR CONSTRUCTION

TO UNHEATED ATTIC (MT1)

sand 2cm, rammed earh with chaff 5cm, ribbed
concrete slab 35cm, straw - plaster ceiling 5cm

35 MPO30P
[lpBeHw, ABOCTPYKM Ca PasMakHy TUM KpUIMa

WINDOW
Wooden, double frame,
double sash with single glazing

CUCTEM TPEJAHA
enexkTpuuHa neh

HEATING SYSTEM
electric stove

MPUMPEMA TOMJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




Kyha je MacusHor cknona. 3naosu cy pahenn of one-
Ke cTapor dopmata y febsmwuHm 1% nam 1 oneke. MNpu-
MehbeHe MehycnpaTHe KOHCTPYKUMje Cy apMupaHo be-
TOHCKe, CUTHOpebpacTe TaBaHMULE KapakTepUCTMYHe 3a
Taj nepviod rpahera. CreneHnwTe je apMnpaHo-6eToH-
CKO, M3y3eB Nocnera 1Ba Kpaka Koja BoAe Ka TaBaHCKOM
npocTopy 3rpafe 1 ApBeHe Cy KOHCTPYyKUwje. Dacana je
mantepuncaHa v 6e3 enemeraTta nnactnke. OTBopK Ha da-
Caau Cy nojeamHauHK, Mane NoBpLviHe. YrpaheHa ctona-
puja je ApBeHa, a Mo TUNY W CKNOMY je KapakTepucTUYHa
3a rpaheswHe Tor BpemeHa.

I nopen penatviBHe CTapoCTV 1M Nponajarba Y3po-
KOBaHOr HebpMrom, 3axBasbyjyhn TpajHOCTU MaTepuja-
n1a KOjUMa je 3uAaHa, Kao 1 CONMAHOT HauMHa rpahehsa,
3rpafa je AaHac y focTa JOOPOM CTakby O4yBaHOCTMW.
Ocum Tora, 3a[ipXKaBLUV CBOJj ayTEHTUYHM OOANK U CTPYK-
TYpYy OHa Ce MOXe CMaTpaTV NocebHO BPeaAHUM CBefjo-
KOM jeAHOr BpemeHa, Kao 1 penpe3eHToM crnelmduuHor
HayvHa CTaHOBarba KOje Ce MOXe pa3yMeTn 1 Kao BUA CO-
UWjanHor cTaHoBarba. CKon came 3rpaje 1 npumerbeHn
maTepujanv Npyxajy MoryhHOCT 3a yCreLHy eHepreTcky
CaHauujy 1 pexabwunutaumjy. MNoteHumjanu 3a eHeprert-
CKO yHanpeherbe 3rpafie cy y MoryhHocTMa foAaTHOr
M30/10Batba KOHCTPYKLMja Ka HerpejaHvm npocTopvma
TaBaHa W nofpyma, Moryhoj nMpuMeHn CTakfeHvKa Ha
MeCT1Ma OTBOPEHVX MPUCTYMHWX ranepuja, Kao 1 MHTep-
BeHLUMjaMa Ha CTPYKTYpu camor dacagHor 3uaa.

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 fagade wall structure.
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CrambeHa 3rpaga Residential building in a row
y OKBUMpPY rpafckor 6oka
CnpatHocT MNo+M+3+(Mk) Number of floors Ba+GF+3+(Lo)
bpoj ctambeHux jeauHia 8 (13) Number of apartments 8(13)
NoBpLMHa 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




BuwenopoamuHa cTtambeHa 3rpafa, CnpaTHOCTM
Mo+l43. MNoanrHyTa je HenocpeaHo npea dpyrn ceet-
CKM paT Kao Kyha y HK3y y cknony rpaackor 6noka. Pas-
yheHe je ocHOBe, a 00MMK 1 AVMMEH3Vje NapLene cy ycno-
BWNe [a je WUPOM CTPAHOM OPWjeHTVCaH NpemMa YanuLu.
Kako je 3rpaga n3rpaheHa y MMpHOM feny rpaga, y ue-
NIVHW je byna HamerbeHa CTaHoBatby. Y 3rpafy ce ynasu
KpO3 WKPOKM KOJCKM NPOofia3 Ha JeCHOM Kpajy objeKTa.
Vicnog objekTa ce Lenom NoBPLUMHOM Mpy»Ka NMoApyMm Y
OKBMPY Kojer je buna npeasuheHa v nocebHa nNpocTo-
pyija HamerbeHa CKIIOHWULLTY, Kao ¥ MOCebHO CMOSbHO CTe-
NeHuLwTe ca yauLe 1O NpocTopuje 3a orpes. [OTKPOBHM
NPOCTOp M3Haf 0bjekTa Huje 61O HaMeHEH CTaHOBatbY.

b - nepwvon 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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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 CTeMeHULIHON
MPOCTOpa Yy KOjeM je CMELUTEHO TPOKPaKO CTemHuLITe
Koje je 1o NpojekToBaHO Kao 3aBojuTO. NPBOOUTHO je
Ha NPBOM CnpaTy NOCTOja0 jeAaH BENVKM CTaH, JOK Cy Ha
Apyra ABa cnpata 6una fiBa CTaHa no eTaxu. lMopes oBmx
CTaHOBa, NOCTOjao je jow jefaH BeRK CTaH y Npu3emsby,
Kao W HaCTOJHMUKM CTaH Y3 cam ynasy 3rpagy. Vlako pas-
NNYATL MO BEAINYMHK, CTaHOBW Cy BUAM NPOCTpaHu 1
CaapKanu Cy No HEeKONMKO coba OKPEHYTUX Ka YnumY 1
napky. CBaku of CTaHOBA je OnpemsbeH BEIMKIM KynaTu-
1IOM, Ko V1 eKOHOMCKUM AeNOM CTaHa U Makb M Tepacama
OKPEHYTUM Ka ABOPULLITY. [pojeKToMm je cBakoj of Npoc-
TopwWjay CTaHy buno obesbeheHo NPYPOAHO OCBETIbEHE
1 NPOBETPaBarbe.

b - nepwvon 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 ENIEMEHT TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
OpurnHanHe KOHCTpyKuumje Original constructions
1,67 CMNOJbAWMK 3101 (SZ1) EXTERNAL WALL 1 (SZ1)
31A off oneke 25 cm, ManTepmcaH 13HyTpa brick wall 25cm, plastered with lime plaster on in-
KPEUHMM ManTepoM, CNosba TepaHoBa side, decorative plaster terranova on the outside
1,26 CMNOJbAWMbK 311 2 (SZ2) EXTERNAL WALL 2 (572)
31 oA oneke 38 cm, ManTepurcaH M3HyTpa brick wall 38cm, plastered with lime plaster on in-
KPeUYHUM ManTepoM, CNosba TepaHoBa side, decorative plaster terranova on the outside
1,00 CMNOJbAWMK 310 3 (SZ3) EXTERNAL WALL 3 (5Z3)
3ua of oneke 51 cm, ManTeprcaH M3HyTpa brick wall 51cm, plastered with lime plaster onin-
KpEUHM ManTepom, Cnosba TepaHoBa side, decorative plaster terranova on the outside
310 KA HETPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
31 oA oneke 12 cm, ManTepurcaH M3HyTpa brick wall 12cm, plastered with lime plaster on in-
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, 060CTpaHo ManTepucaH brick wall 25cm, plastered with lime plaster
KPEUHMM ManTepom on both sides
1,13 310 KA HETPEJAHOM MPOCTOPY 3 (ZN3) PARTITION WALL TO UNHEATED AREA 3 (ZN3)
3ua of oneke 38 cm, 060CTpaHoO 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 OUNATALVINV 2 (DZ2) DILLATATION WALL 2 (DZ2)
31 of oneke 51 cm, ManTeprcaH KpeyHrm brick wall 51cm, plastered with lime
ManTepPOM Ca YHyTpallHe CTpaHe plaster on internall side
1,27 MERYCIMPATHA KOHCTPYKLIVIJA M3HAZ FLOOR CONSTRUCTION TO UNHEATED AREA 1 (MNT1)
HEMPEJAHOT MPOCTOPA 1 (MNT1) parquet 2.2cm , wooden subfloor - plank 2.4cm,
napkeT 2.2cm, AalvaHuy cnenu nog 2.4cm, , wooden sleepers 8/5 in sand bedding 5cm, rein-
noTtnaTtocHuLe 8/5cm y necky 5cm, ab nnoya 20cm  forced concrete slab 20cm
0,82 MERYCIMPATHA 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
KOHCTpYyKUMja 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 - nepwvon 1919 - 1945, B — period 1919 — 1945

0,92 MERYCMPATHA KOHCTPYKLIVIJA FLOOR CONSTRUCTION TO OUTSIDE AREA (MP1)
N3HAL MPONA3A (MPT1) parquet 2.2cm , wooden subfloor - plank 2.4cm,
napkeT 2.2cm, AallyanHu 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,

KOHCTpyKUMja 5+20cm, TpwyaHu nnadoH 5cm straw-plaster ceiling 5cm

0,75 MERYCMPATHA KOHCTPYKLWIA NCMNO[ FLOOR CONSTRUCTION
HETPEJAHOTI MTPOCTOPA (MT1) TO UNHEATED ATTIC (MT1)
necak 2cm, 61aTo ¢ NneBom 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

35 MPO30P WINDOW
[pBeHn , ABOCTPYKM Ca PasMakHYyTUM KpUIMa, 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)
namen napkeT 1cm NpeKo apMrpaHe LieMeHTHe parquet flooring 1cm, reinforced cement screed
Kolwysrbuie 5cm, NBL donnja, enactndurumparm 5cm), PVC foil, elastic styrofoam 1cm, wooden sub-
cTvponop 1cm, AawyaHn cnenu nog 2.5cm, floor 2,5cm, wooden rafters 16/24cm at 80cm with

ApBeHe TaBarbaue 16/24cm Ha 80cm / MuHepanHa — mineral wool 10cm and air 14cm infill,
ByHa 10cm + Bazayx 14cm, Tpwuanu nnadoH 5cm- straw-plaster ceiling 5cm

043 KOC KPOB (KK1) PITCHED ROOF (KK1)
Lpen, MomnpeyHe eTee, NOAYXHe NeTBe, Tep clay roof tiles, battens, counter battens, roofing pa-
nanup, facke 2,4cm, por 12/14cm Ha 80cm / per, planks 2.4cm, rafter 12/14cm at 80cm distance,
MUHepanHa ByHa 10cm + Ba3myx 4cm, ME donmnja,  mineral wool10cm and air 4cm infill, PE foil, gyp-
TUNCKAaPTOHCKe nnove 1,25cm sum boards 1,25cm
CUCTEM TPEJAFA HEATING SYSTEM
Na’bVHCKO rpejarbe — TOMNoBof, enektpuura neh,  district heating system — hot water, electric stove,
neh Ha ApBa wood stove
MPUMPEMA TOMJIE BOAE HOT WATER SYSTEM
eneKTprYHY 6ojnep electric boiler
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3rpaga je rpaheHa OMeKkoM y MacKMBHOM KOHCTPYK-
TUBHOM cucTemy. KOHCTPYKTUBHM 3U40BM CY Ha CnpaTo-
BMMa MManu febmbuHy of 38cm, JOK Cy OHW Y MpU3emby
6vnn nebsbrHe 2 oneke, a NOAPYMCKM 317 je paheH of
HabujeHor 6eToHa. CBe mehycnpaTHe KOHCTpyKUMje Y
3rpaav, Kao W KOHCTPyKUMja 4BOKPAKOr CTemeHmWTa Cy
apMupaHo 6eToHcKe. TaBaHule Cy M3BedeHe Kao pe-
bpacTe TaBaHuLe 1K NyHe naouve. MoTKPoBHM NPOCTOP
je peLleH CNOoXeHOM PBEHOM KOHCTPYKLMJOM 1 MOKPW-
BEH je Lupenom, a NocneAHa TaBaHWLa Ka TaBaHy je 13Be-
JeHa kao apeeHa. Macafa je mantepmncaHa 1 ocnobohe-
Ha of enemveHaTta MiacTvke, JOK Ce, MIUTKUM epKepOM
M yCKMM Tepacama Ca 3ufaHum orpafjamMa, Harnallasa
CUMETPUYHO peLlierbe ynnuHe dacade 1 pasasaja npw-
3emsbe of cnpatosa. OTBOpY Cy NojeAnHauHw, yrpaheHa
je ApBeHa CTonapuja KapakTepucTyHa 3a ati neprnop
rpahetba, a Npo30opK Cy CHabeBEeHN APBEHNM eCIHIep
poneTHama.

3rpaga je y Hajgehem 3ampxana CBOjy NpPBOOWT-
HY KOHLeNuUwWjy 1 opraHusaunjy, anv cy y mehyspemeHy
NojenHN CTaHOBM MO CNPaTOBKMA MOAESbEHN Ha Matbe
jeannuue. MoTKPOBHM NPOCTOP je afanTnpaH 1 NpPeTeo-
peH y cTambeHe jeanHuLe, Na ce 6poj CTaHOBRA Y 3rpaau
rOTOBO AyNANPao Y OAHOCY Ha MPBOOUTHYX 7 CTaHOBA.
HekafallrW HaCTOJHWUKM CTaH Y NpU3eMsby flaHac Ciy-
X1 Kao MOCNOBHM NPOCTOP, 3, afanTauujom seher cTa-
Ha y npu3emby, opmmnpaHa Cy jow Aga nokana. V13ysu-
Majyfhv OBy MHTEPBEHLWjY, Kao 1 afanTaumjy NOTKPOBHOT
[ena 3rpafe y CTaHOBe, Koja je CnpoBefeHa Y OKBUPU-
Ma nocTojehe KpoBHe KOHCTPYKLWMje, OHa je, ¥ Hajsehem
[eny, 3aApkana CBOjy OpuUrnMHamHy CTpykTypy. O6amnk oc-
HOBe, WWPMHa dacafjHVX MnaTaHa, Kao v HIXoBa OTBO-
PEHOCT Ka YNIULM 1 IBOPULLTY, MOTY Ce CMaTpaTu MOBOSb-
HUM 3a MOTEHUMjANIHO eHepreTcKo yHanpeherse 3rpame
Koje 6w, Mpe cBera, NOAPa3yMeBANO afieKBaTHe UHTEP-
BeHLMje Y CKIOoMY TEPMUYKOT 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 fagade 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.

MNepvop nocne [pyror ceetckor pata Ca CTaHo-
BUWTa rpabetba KapakTepwile ObHOBa paToM pa3py-
LeHe 3em/be, 3eM/be KOja je npeTpnena Benka pasa-
pakba 1 3aTo 3HayajHO MpoMeHmna nocTojehn ctambeHw
boHa. VinycTpaTneHW NokasaTesb je rpaheBUHCKM GOHA
Beorpaga; 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 Mpan
NeTOroAnWHbW NNaH NPUBPEAHOr Pa3Boja 3emibe, WTO
je MHUUMPano [OHOWeMHe OfflyKa O MNaHCKOM Pa3Bojy
pejoHa, 0bnacTu v rpafoBa WU NpefcTaBbano MaHCKy
OCHOB CTambeHe MonuTHKe Ap)KaBe. 3HayajHe npome-
He 13a3BaHe Cy M HaLMOHanM3aLmjom 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.



npenackom y BNacHWIWITBO Apxase. [lopep Tora ApXkasa
Kao VHMUMjaTOp WHOYyCTpWjanu3aumnje 3emibe, CBOJOM
NOANTMKOM Y3POKyje MacOBHe MIUrpaLivje CTaHOBHULLTBA
13 cena y rpagose 1 nosehasa notpeby 3a M3rpagtom
HOBMX ObjekaTa Yy rpafjoBMMa, anu W CTBapa BMLIAK
CTambeHor npocTopa y cenvma. Marpagra y rpagosrima
KpeTana ce y HeKOnMKo npasalia: 0bHOBa 1 M3rpadHa y
GopMVpaHOM rpafCKoM TKUBY, U3rpadHba MPUrpagckmx
Hacerba 1 GopmMpatbe HOBMUX Hacesba.

OBaj nepvioa cneumduyaH je v no NpomMeHama y Tex-
Honornjv rpahetsa Koje Cy TaAa 3anouyeTe, a CBOj MyHM 3a-
Max focTire y AelleHunjv Koja je cnegmna. foguHe 1957.
NHXerep bpaHko MKexerb 0CMUCINO je mpefHanpery-
W, MOHTaXKHW CKeneTHN cuctem VIMC Koju je npumersi-
BaH Y rpajkbl MHOTMX Hacesfba Wnpom busle Jyrocna-
Buje. Mako cy ce y oBOM nepuofy npenosHane notpebe
3a yHanpeheHuM cructemom rpahetba, WTO je A0BeNno o
MpOHancaka HoBOr, fjloMaher crcTema, OCHOBHa OfJ/IMKa
nocnepaTtHe CTaHorpagrbe Cy MacMBHN CUCTEMU, 3UaHM
OMNEKOM, Ha TPaAMLUMOHaNaH HauuH.

TnonolKa CTPyKTypa CTambeHux 3rpaga rpabe-
HVX Y OBOM Meprofy NMoKasyje NPUOANKHO jefHaKy pac-
nopeny Ha cnoboaHo ctojehe objekTe, namene 1 objek-
Te y Hm3y. OKo 34% OBAe aHaNM3MpaHVX 3rpaja YnHe
cnobogHocTojehr objekT Ha 3acebHoj napuenu, 3a-
TVIM Namene, OfHOCHO 00jeKTK Ca BuMLe 3aCebHMX ynasa,
3acTyrnbeHn cy 30%, a objekTn y H3y 35%. OBO je nepw-
Of} Kafja Noumntby fia Cce rpafie ConuTepw - 0bjeKkTn Benw-
Ke cnpatHocTu (Npeko 10 eTaxa); oHu YmHe 1% yKynHO
n3rpahernx objekata y nmocmaTpaHoM nepuody (avja-
rpam 1). OBakBa paBHOMEPHa NPOLEHTYaNHa pacnofena
npBa Tpu ypbaHMCTMYKa T1Ma HacTana je ycnepn cneuu-
drUHe cuTyaumje y nocnepaTHOM nepuody, y Kojem ao-
Na3u 4O NPUAVBA CTAHOBHMLUTBA Y PAfiOBe, @ WTO CTBa-
pa noTpebdy, Kako 3a rpahersem 1 0OHaBbarbeM 3rpaja
Y CAaMOM FPaJICKOM TKMBY (Kyhe Yy HI3Y), Tako 1 33 MacoB-
HUM rpahersem cnoboaHocTojehrx 3rpaga nnu namenay
CKIOMy 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 objekTuma rpahe-
Hum y neprogy 1946-1960.
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[MnaHCKa m3rpafra HOBMX Hace/ba MoOWTOBana je
GyHKUMOHaNHy noaeny: Aa ctambeHu objekTn Byay vy
CKNomMy CTaMbeHIX pejoHa, Koju 1Majy M3ABOjeH ApyLITBE-
HW LleHTap y uvjem cactaBy Cy, Npe cBera, bune Tprosauy-
Ke, MOC/IOBHe ¥ jaBHe dyHKUMje. Ha oBaj HaumH cTambe-
HW 0bjeKTU Hajuelwhe Hemajy NOCNOBHe cadpskaje, Unu
Cy OHM 3aCTyr/beHn y Makbem 6pojy. CnobogHocTojehn
objeKkTv rpaheHn y oBoM Mmepuomy Yy Manom mpoLeH-
Ty VMajy KOMOWHOBaHY CTamMbeHO-MOCNOBHY dYHKLMjY
(7%), a conutepn 4%, a 1 To Cy Hajuelwhe MarbK NPOCTOo-
pY CMELUTEHM Y NpM3emsby 3rpaja (avjarpam 2). 3a oea
ABa Tvina Moxe ce pehn fa CTaHoBakbe NpeacTassba fo-
MUHaHTHY GyHKUW]Y (Npeko 90% of mocMaTpaHor y3o0p-
Ka). [poueHTyanHa pacrnofena ce He3HaTHO Merba KOf
namena (81%), anv CTaHOBarbe je 1 Jasbe Haj3acTynbe-
Huje. Koa objekaTa y HM3y Npepacnofena je apyrayvja u
CTaMBEHO-NOCNOBHN CafipKajv Cy 3aCTyrmbeHn Koa 41%
objekaTa LITO Ce Tymauun nonoxajem objekata y cknony
u3rpaheHe rpaacke matpuue, Hajuelwhe y LUEHTPaNHUM
30HaMa, rae je u3paxeHuja notpeba 3a TProBayukmUm 1 no-
CJIOBHVM MPOCTOPMMA.

Oujarpam 2 — 3acTynsbeHoCT objekaTa ca fenatHoCcTma Mehy
cTambeHnM 3rpagama rpabenHnm y nepuroay 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 nepuogy nocne [pyror cseT-
CKOT paTa KapakKTepuLle Hua CNPaTHOCT LWTO je Haju3-
paxeHuje kop cnobofaHocTojehx objekata, rae 51% of
mocmaTpaHor y3opKa NMpeAcTasbajy 0bjekTn [o 3 eTa-
xe, MN+2 (anjarpam 3). Jlavene vmajy paBHOMepHY pac-
nogeny y rpynaumjama Huxke 1 ymMepeHe CrnpaTHOCTM
(1-7 eTtaxa). CnyHa cuTyaumja, NPUBAMKHO PaBHOMEP-
He pacnogene, je Kog Kyha y Hu3y, anu ¢ HelwTo Behom
3acTynybeHowhy objekaTta CNpaTHOCTM 6-7 eTaxa. YKyn-
Ha NMpoceyYHa CNPaTHOCT 3a 0OBaj Nepunof je 4,6 eTaxa, a
Kpehe ce y pacrnoHy of 3,7 eTaxa 3a cnobogHocTojehe
0bjeKTe, NpeKo 4,7 eTaxa 3a 0bjekTe TMMa namena, 0 5,1
eTaxa 3a objekTe rpafckor Hm3a. [poceyHa cnpaTHOCT
conuTepa rpaheHrx y oBom nepuroay je 10,8 eTaxa.

[Lwjarpam 3 - CnpaTtHoCT objekata nMo TMMNOBMMA 3a Mepuof
1946-1960. (6e3 conutepa)
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Ha ocHoBy nofataka npvikasaHux y Tabenu 1, o 6pojy
CTaHOBA Yy 3rpajaMa, MOXe Ce 3aK/byunTi Aa Cy Y nocne-
paTHOM nepuoay rpaheHn ObjeKTV Matbe BenuunHe.
Hajsehu 6poj aHanvsmpaHnx objekata nMa Marbe o 20
CTaHOBa Mo ynazsy (84%), ok objekTn ca sue of 40 cTa-
HOBa MO yna3y uMHe cBera 2% ofi yKynHor 6poja. OBak-
Ba Mpepacrnojena KapakTepucTMyHa je 3a CBe TMMoBe
3rpafa (M3y3es conutepa) WTo, Kafja ce ynopeamn ca npo-
CeyHoM cnpaTHoLWhy, yKasyje Ha YKYNHO Manu npoceyaH
6poj CTaHOBa Mo eTaxkama (3,11 cTaHa No eTaxkama). bpoj-
Ha BPeAHOCT CTaHOBa MO eTaxama He3HaTHO Bapvpa y
npBa TpW TWNa 3rpafda, a koj conutepa ce nosehasa Ha
4,37. Ynopehvisatbem OBKX BPEAHOCT Ca nofauyma 13
amjarpama 4 (0 NpoceyH1M NoBpLIKMHAMa OCHOBE eTaxe)
nobujajy ce npoceyHe BpeAHOCTM CTaMOEHNX jeanHMLA
o[ NpubnmxHoO 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.
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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
Bpoj 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 eTaxm 3,11 3,16 3,13 2,96 4,37
Average no. of apartments per floor

[Oujarpam 4 — MospwuHa 3rpage y ocHoBK (1 ynas) no TMnoBu-
Ma 3a nepuog 1946-1960.

conutepu
high-rise
00jeKTH Y HK3y
in arow

namene
lamela

cnobogHocTojehn objekTu
free-standing

0% 20% 40% 60%

[wvjarpam 5 nokasyje npoueHTyanHy 3acTynbeHoCT
KOCKX 1 paBHMX KPOBOBA KOA PasnnunTHX TMNOBa obje-
KaTa, vmajyhu y Buay [aHawrbe CTakbe nocMaTpaHmx
3rpaga. Koa cnoboaHocTojehix objekata, namena v obje-
KaTa y HW3y, 3HayajHO MpeoBnahyjy Kocu KpoBOBK, [OK
je, koa conuTtepa, NPUBAVXKHO jefHaka nofena Ha kKoce
1 paBHe KpPoBOBe. [1poceyHa BPeAHOCT 3a NoCMaTPaHu
nepuopa je 79% y KOpUCT KOCKUX KPOBOBA M OHM Cy rpahe-
HU NPETEXHO Kao YeTBOPOBOAHM, Mane BUCUHe (NanT-
Ku). Mpeno3HaT/brBa Gopma KpoBoBa omoryhasa Ham
Ja Npeno3Hamo OpWrMHanHK objekaT 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 fellerHuje. Kpajem nocMatpaHor nepu-
0fia NoYMbY MaCOBHWje Aia Ce NPYIMEYjy PaBHU KPOBO-
BW, KaJa je TexHonorvja matepujana 3a xvapousonaunjy
HampefoBana 1 nocTajana JOCTynHa fomahoj rpahesuH-
CKOj MHAYCTPWjW. Benvkn 6poj oBKx objekaTa je HakHaa-
HO HaA3waaH v NPeTBOPeH y ObjekTe ca KOCUM KPOBO-
B/Ma. [Injarpam 6 npukasyje penatMBHO PaBHOMPAaBHY
MpOLieHTyanHy 3acTyn/beHOCT objekaTa Kof Kojux ce
NPOCTOP KOPUCTW/HE KOPWCTY 3a bopaBak. YnpoceueHa
BPEAHOCT 3a MoCmaTpaHu Nepuop je 45% npema 55%, y
KOpWCT objekaTa re ce NOTKPOBHYM MPOCTOP He KOPUCTY
3a cTaHoBarbe. Hapsmhuearbe objekata 13 OBOr nepuofa
KapakTepuLle npeTsaparbe MPerno3HaT/bMBUX MIUTKIX
KPOBOBa Ca TaBaHCKMM MPOCTOpMMa Y CTpMMje KPOBHE
PaBH, e Ce MOTKPOBHM MPOCTOP KOPUCTH 3a HopaBgak,
LWTO MOXe YKa3MBaTV Ha UnHEHULLY Aia je MoNoBMHa obje-
KaTa 13 OBOr Nepr1oAa 0CTana y OpUrMHaIHOM CTatby.

Aunjarpam 5 — 3acTyrm/beHOCT KOCUX M PaBHMX KPOBOBA Ha
objekTMa rpaheHnm y nepuoay 1946-1960.
conuTepm

high-rise

00jeKTH Yy H13y
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Ll — nepuopg 1946 — 1960. C - period 1946 — 1960

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 — Kopuuhere NoTKpoBHOT NPoCcTopa no TMNoBu-
Ma 3rpaja 3a nepuog 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) momaxky 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 npeosnanyjy objektn Kowm-
nakTHe ocHoBe (83%), a fa je MonoBMYHa pacnofena
objekaTa Ha OHe ca Mano oTBopa (54%) v oHe ca JOCTa OT-
Bopa (46% 36MpHO 3a NojeArHaYHe OTBOPE M NPO30pPC-
Ke Tpake). Mpunvkom m3rpagre objekata yrpahvBanm
Cy WICK/bYUYMBO [PBEHN MPO30pW, KOje Mocnearux ro-
AMHa CTaHapW 3aMetbyjy NAacTUUYHKM, ann Ta NojeanHaY-
Ha pelera He Hapylwagajy YKynHy npeosnahyjyhy 3a-
CTYN/beHOCT APBETa Kao mMaTepujana 3a 13pady npo3opa
(NpoceyHa BPeAHOCT 3a nocMatpaHu nepuvof je 93%).
Hepoymumua Hema HY Kaga je pedy o dacagHum obnora-
Ma. NpoceyHa 3acTym/beHOCT ManTepucaHnx dacaga je
97%, WTO ofroapa TadalltbVM aKTyelHUM TexHMKama
rpahetba, rae oneka jol yBek NpefcTaB/ba OCHOBHM Ma-
Tepujan 3a dopmmparbe 31AoBa. VI3BeCcHa oacTynarba
npumMeHn GacaHor Matepujana mpyKasaHa Cy Koj Co-
nuTepa, mehyTnm, oBe nofaTtke Tpeba y3eTn C pe3epBoOM
jep je nocmaTpaHK y3opak manu (18 objekata Benvke cn-
paTHOCTW). Hajuelwhe nprimersrBaHe mehycnpaTtHe KoH-
CTPYKUMje y OBOM Mepuroay Cy cUTHopebpacTa TaBaHuLa
NIVBEHA Ha N1Uy MecTa, Uan nonynpedabprikoBaHa TMna
AspameHko. [po3opu Cy ApBEHW, ABOCTPYKM Ca Pa3mak-
HYTVUM KPWAMMA, 3aCTakibeHM jeAHNUM OBNYHIM CTaKNOM.
KpoBHa KOHCTPYKUWja je ApBeHa.

[Oujarpam 7 — CreneH pasyheHocTn objekTa No TMNoBKMa 3a ne-
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
unguestionable 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 reomeTpwja NPO30PCKKX OTBOPA MO TUMO-
BMMa 3a nepuog 1946-1960.
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[njarpam 9 — Matepujan
nepunog 1946-1960.
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Oujarpam 10 — GacagHa obnora — mMatepurjani Mo TMNoBMMA 3a
nepviog 1919-1945. (MpoueHTyanHa 3acTynsbeHocT Beha o 100%
npeacTaBsba NPUMEHY BYLLE Pa3NNUMTUX MaTepurjana 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

Cymnpajyhn nokasatesbe M3 Avjarpama 1 Moxemo
3aKbyunT fa cy ce y Cpbujn y nepvogy of 1946. no
1960. rogvHe rpagvna y nogjenHakom 6pojy Tpu TMna
objekaTa: cnoboaHocTojehy, 06jeKTV y HU3Y Yy OKBUPY
rpafckor 610okKa, kKao v namene- sehu objekTn ca BuLLe
ynasa. Conntepu ce Npsu NyT NOjaBbyjy y OBOM Nepu-
Ofly, WTO je 3HayajHa HOBMHA Y OAHOCY Ha MPETXofHe
NePUOAE, ann je HbIXOBa 3aCTyMbeHOCT Marba Of Nnpe-
TXOOHO HasefeHvx Tunosa. CNpoBefeHe CTaTUCTUYKe
aHanm3e Ha NocmaTpaHoOM Y30pKy cy omoryhune ga ce
YCTaHOBE KapaKTePUCTMKE TUMNYHE 3rPaje, 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 CMpaTy, Te HaumnHa Kopuwherba Npremba.

YnopehunBarbemM peneBaHTHKX KapakTepucT1Ka noje-
AMHAYHWX TUMOBa objekaTa MOXe Ce 3aK/byunTy Aa ce
OHe, y Hajsehoj mepw, Noayaapajy, a Aa Ao U3BECHUX Of-
CTynarba A0Nasn jeanHo y rpynauumju conutepa. OBm no-
Aaun, MehyTim, He OAroBapajy peanHumM KapakTepucTu-
Kama BULWeCnpaTHMX 3rpaja rpaheHrx y oBOM Nepromay,
3aTO WTO je CTaTUCTMUKM Yy30paK OBakBKx objekaTa 610
6pojuaHo Manu (18 3rpafa), a TepuTopUjanHa pacrnoae-
N1a KOHLeHTpMCaHa Ha Manom 6pojy nokauwja. YBuaom y
nUTEepaTypy ¥ TEXHNUKY AOKYMEHTaLWjy, Kao 1 AOAATHUM
CHVMak-em objekaTa Ha TepeHy, yCTaHOB/bEHO je Aia npe-
oBnahyjy conutepn Ca PaBHUM KPOBOBMMA, ManTepom
Kao ¢acagHoM 0bpafjoM 1 NojeAnHaYHUM NMPO30PCKIAM
OTBOPWMA, Ma TUNWYaH NPeACTaBHUK Huje 13abpaH Ha
OCHOBY K/acTep aHanm3e nprkasaHe y Tabenu.

Ha oBaj HaumH, ako Ce 3aHemape AnmeH3nje objekarta,
nodyaapHe Cy KapakTepmucTvke CBMX TMMOBA 3rpaja, LUTo
OAroBapa peanHoM CTakby U penpe3eHTyje Tadallky ap-
XWTEKTOHCKY MPaKCy: akTyenHy TexHWKy rpahera, npu-
MeHy maTepujana 1 KoHcTpykumja. Cymmparsem aobuje-
HVIX pe3ynTaTta MOXe Ce 3aK/byUnTU: [1a je apXUTEKTOHCKa
bopma objekata brna KOMMNAKTHA, FEOMETPUJCKIA NPaBWII-
Ha, dacaHa nnacTvka ceefieHa Ha MUHKUMYM (MK je Hnje
61n0), a NPO30PCKX OTBOPW MOjeAnHaAYHY, CTaHAAPAN-
30BaHVX AMMeH3Mja. 3rpade cy rpaheHe Ha Tpaguumo-
HanaH HauuH, y MaCMBHOM CUCTEMY TPafiHbe, 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 fagade 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 KapaKTepuCTIKe TUMMYHYIX 3rpaja 3a ne-

prop 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+2+Mk M43 van M4+241k [4+4 v M4+34k M+11 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 kopuwhersa CTaHOBake CTaHOBakbe CTaHOBakbe CTaHOBak-e
npwsemsoa residential residential residential residential

Ground floor use

YKynaH 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 Un KOPUCTK Ce nnu KOPUCTK Ce 1nu KOpUCTK ce
MOTKPOBHOT MPOCTOpPa He KopuCTy ce He KopucTv ce He KopwCTu ce occupied

Bpoj 1 BennuvHa oteopa

nojeanHauHy, Manux

nojefnHa4Hm, Manux

nojeanHaYuHM, Manmx

Behux gum. y Bugy

Window openings OVMeH3unja nnv Behnx arumeHsuja unu Behux grumeHsmja | NPo30PCKMX TPaka
single, low single, low or high single, low or high ribbons, high
window-to-wall ratio window-to-wall ratio window-to-wall ratio | window-to-wall ratio

Martepujanmsaunja OpBO pBO pBO OpBO

NPO30PCKMX OKBMPA wood wood wood wood

Window materials

3aBpuwHa obpana dacage mantep Mantep Mantep 6eToH

Facade rendering plaster plaster plaster concrete

/13abpaHu npumepw
Samples

OcTann KapakTepucTUIHK
nojasHN 06MMLM

Other characteristic
examples
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AOMUHAHTHVM MaTepwjanom. ofyaapHOCTU Cy yousby-
BE 11 KO, OpraHu3aLinje OCHOBeE: Kyxihba je BeNuX AnmeH-
3vja 1y rOj je NpeasrheHo pydaBarbe (Tpnesapuje Kao
nocebHe NpocTopuje Hema), 1 6e3 0631pa Ha BENNYNHY
CTaHa, OHa 00aBE3HO MMa OCTaBY 1 13M1a3 Ha Tepacy vnn
nohy. LleHTpanHn nonoxaj ynasa y objekar, se3a ca Tepe-
HOM, MO3MLMja CTEMEHWLUTA, YHYTpallHe U CNosbHe 06-
paje, Takohe cy noaynapHe Ko CBUX TWMOBa ObjekaTta
W NPefcTaB/bajy HUXOBY 3ajefHNUKY KapaKTEPUCTUKY.
OBakBe CIMYHOCTM M3meDhy TWMOBa, Koje He MocToje HK
Y JeAHOM pyrom nepuoay, Npomsmnase NpesacxogHo 13
aKTyesHe nocnepatHe CTamMbeHe NOANTUKE Koja je Mmana
33 UWb Aa 06e3beqn MYHVMANHK CTaMOeHy MPoCTop Y
Hajkpahem moryhem poky 3a HoBOGOPMUPaHy pagHUUKY
Knacy, U TO CKPOMHWM CpefcTBMMa, Kopuwherbem no3-
HaTUX KOHCTPYKTUBHMX CUCTEMA M TPAAMLIMOHAMHUX TeX-
HVKa rpaberba.

Kao  KapakTepucTmyaH npeacTaBHUK — Cnobog-
HocTojehux objekata M3abpaH je objekaT ca 4 eTaxe
(IM+3), KOMMaKTHe OCHOBE, Ca KOCKMM KPOBOM Koju ce
He KopWCTW 3a bopasak, ManTepucaHoM Gacafiom, Ma-
M Bpojem NojearHaYHNX, PBEHVX, MPO30PCKMX OTBO-
pa. 3rpafia MMa 8 CTaHoBa (MO ABa Ha CBaKOj eTaxM) 1 Mo
CBOjUM KapaKTepucTMKama y NOTNyHOCTN OArosapa pe-
3ynTaTiMa Knactep aHanvise.

KapakTepucTvuaH npeAcTaBHWK namene rpaheHe
y OBOM Mepurofy je objekaT ca 4 eTaxe ([143), KOMNAKT-
He OCHOBE, Ca KOCMM KPOBOM KOjW Ce He KOPUCTU 3a 60-
paBak, ManTeprcaHoMm Gpacafom, Manum bpojem nojeam-
HauYHWX, OPBEHMX, MPO30PCKMX OTBOPA. 3rpada vma 12
CTaHOBa (MO TPM Ha CBaKOj eTaxu) WTO je nofatak Koju
HE3HATHO OACTYMNa Of KNacTep aHanvse.

Kao KapakTepucTuyaH NpefacTaBHUK 3rpafa y Hu3y
n3abpaH je objekat ca 5 etaxa ([1+4), KOMNaKTHe OCHO-
Be, Ca KOCKM KPOBOM KOjU Ce He KOpWCTM 3a Bopasak,
MantepucaHom dacagom, Manum 6pojem nojefnHauHwx,
APBEHWX, NMPO30PCKMX OTBOPa. 3rpafa mma 10 CTaHo-
Ba (MO ABa Ha CBaKOj eTaxkW) LUTO je NoAaTak Koju mpu-
nafla APYropaHrMpaHoM KnacTep pesynTaTy U Kao TakaB
MOXe Ce MPUXBATUTK Kao peneBaHTaH 3a M306op Trnuny-
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-
¢ade, 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 13abpaH je objekat koju 1ma
12 eTaxka ([1+11), KOMNaKTHe OCHOBE, Ca PaBHUM KPOBOM
M3HaA NoCeAhe eTaxe, Koja je Marber rabaputa. Gacasa
je MantepucaHa, ca NojeArHaYHNM [PBEHMM NPO30PH-
Ma, LTO je Takohe kapakTepucTvika neproga. 3rpada 1Mma
44 cTtaHa (no 4 Ha cBakoj eTaxu). Y n3bopy npeactaBHU-
Ka OBe rpynaumje 4oWwno je A0 OACTyNarba y OfHOCY Ha
KnacTep aHanu3y y nornegy Tvna Kposa, dacagHe obpa-
[ie ¥ TMNa NPO30PCKMX OTBOPA 3aTO LUTO je CTAaTUCTUYKM
y30paK OBaKBMX 3rpafa O1o mManv 1 HepaBHOMEPHO Te-
pyTOpMjanHo 3acTyrnbeH, Aa 61 ce NOCTUIM MepoAaB-
HW pe3ynTatv y Ckiady ca CTBapHUM CTarbeM.

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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L4
C4

CrambeHa cnobogHocTtojeha 3rpaga

oo

<50%

ooo
ooo

Free-standing residential building

CnpatHocT M+3 Number of floors GF+3
Bpoj ctambeHunx jeauHnLa 8 Number of apartments 8
MoBpLnHa TUNCKe eTaxke  bpyTto 142m? Floor area Gross 142m?
Heto 115 m? Net 115 m?
[oBpLIVHe 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

116



BuwenopoanyHm, cnoboaHoctojehr objekat cnpart-
HOCTM [1+3 rpaheH Kpajem nefeceTnx roaviHa npoLwnor
Beka. OCHOBA je KOMMAKTHa U He3HaTHO OfCTyNa Of Npa-
BMNHOI NpaBoyraoHuka. Objekar UMa yKynHo ocam CTa-
HOBa, NO [1Ba Ha CBAaKOj eTaxKu. Yna3 y 3rpagy npeasubeH
je ca ynuuHe 1 iBopuiliHe CTpaHe. [oapyMcKa eTaxa je y
rabapuTy umMTaBe OCHOBE ¥ MPUPOLHO je OCBET/beHa, Mo-
WTO je npu3emsbe noanrHyTo 1,6M of KoTe TepeHa. Kpos
je Koc, 4eTBopoBOaH. TaBaHCKM NPOCTOP Ce He KopWC-
T 33 6opaBak 1 [0 wera Bofe rasHe cTeneruue. Obje-
KaT No CBOjoj GOPMY, KOHCTPYKLUMjM 1 TEXHWULM rPaate
NpeAcTaB/ba TWNWYAH NPYIMep CBOT BpeMeHa 1 MOoXe ce
Npeno3HaTy y MHOMMM rpafoBvMa v Bapoliviva Cpbuje.

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

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.
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OcHoBa npur3emba
Groundfloor Plan

OcHOBa THMCKe eTaxe
Typical Floor Plan




HerpejaHo
unheated area

rpejaHo
heated area

OcHoBa 0ObjeKkTa je y NMpU3eMHOM feny npeceveHa
XO[IHUKOM Y KOME je, Ca YNMuHe CTpaHe, CMellTeH yna3
Y NPUNA3HU CTENEHUWHN KPaK, a ca BOPULLIHE CTpaHe
NOCTaB/bEHO je [1BOKPAKO LEHTPaHo cTenexuwTe. [pw-
3eMHa eTaxa je CUMETPUYHa W CacToju Ce O ABa UAEeH-
TWYHa jeAHOCOOHa CTaHa. CTaHOBM Cy 1BOCTPAHO OpUjeH-
TUCaHN W CBE MPOCTOpuje Cy MPUPOAHO OCBET/beHE.
CacToje ce of: fHeBHe cobe, kynaTina v Tpresapuje 13
KOje Ce ynasun y KyxurbCKy HWLLY, a ofatie y ocTaBy. Ha
BMLWMM eTakamMa NoHaBsba ce jefHoCobaH CTaH 1 jefaH
ABOCOOAH, KOjU NPOCTOPWy BuLLe 106Mja U3HAL YNa3HOT
Aena. Ha BMLmmM eTaxama ca ynuyHe CTpaHe Cy Tepace Ha
Koje ce v3nasu 13 HeBHe cobe, a Ca ABOPHULLHE CTpaHe
MaJsle Tepace Cy NMoBe3aHe Ca Tprne3apujom.

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 TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

1,26 CMNOJbAWMK 31 (SZ1) EXTERNAL WALL (SZ71)
31A of oneke 38 cm, ManTepmcaH 13HyTpa brick wall 38cm, plastered both sides, inner side
KPEeUYHMM ManTepom, Crosba MNeMeHNTUM lime plaster, outer side decorative plaster
ManTepom

1,13 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
3K of oneke 38 cm, 060CTPaHO ManTepucaH brick wall 38cm, plastered both sides
KPeYHUM ManTepom with lime plaster

1,45 310 KA HETPEJAHOM MPOCTOPY (ZN2) PARTITION WALL TO UNHEATED AREA (ZN2)
3K of oneke 25 cm, 060CTPaHO ManTepucaH brick wall 25cm, plastered both sides
KPEYHUM ManTepom with lime plaster

1,35 MEBYCIMPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOT MPOCTOPA (MNT) TO UNHEATED BASEMENT (MNT)
MapKeT Ha Nienky 2.2cm, AallyaHu cnenv nog Parquet 2.2cm, wooden subfloor - plank 2.4cm,
24cm, notnatocHuLe 8/5 cm y necky 5¢cm, wooden sleepers 8/5 in sand bedding 5cm, ribbed
CcUTHopebpacTa TaBaHuLa 30cm concrete slab 30cm

1,09 MEBYCIPATHA KOHCTPYKLMIA NCNOA FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA (MTT) TO UNHEATED ATTIC (MT1)
6n1aTo C NNeBOM 5cm, cuTHopebpacTa TaBaHMLA Rammed earh with chaff 5cm, ribbed concrete
30cm, TpwyaHu nnadoH 5cm slab 30cm, straw - plaster ceiling 5cm

35 MNPO30P WINDOW

LPBEHW , ABOCTPYKM Ca pa3MakHyTUM KpUIMMa,
ycKa KyTuja

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

CUCTEM TPEJAHA
eneKkTpuyHa neh

HEATING SYSTEM
electric stove

MNMPUMPEMA TOIMJE BOAE
eneKkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler




Objekar je rpaheH y MacMBHOM CUCTEMY W CBU 34-
[IOBV 31aaHKN Cy onekom. [lebrbrHa dacagHux v yHyTpa-
WHUX KOHCTPYKTUBHMX 3140Ba je 38 Cm, NMOLEOHMX Y
yNasHoM Aiefly je 25 ¢cm, a YHyTpallmbix nperpagHux 6,5
cm. 3na vsmehy aBe cTambeHe jeauMHMLE 31aaH je Kao
[BOCTPYKM Off Oneke 6,5 cm AebrbiHe Ca BazAyLIHUM
npoctopoM m3mehy on 7 cm. Ha oBaj HauMH peluasa-
Ha je 3By4YHa M3onaumnja uamehy aBa ctaHa. Mehycnpat-
Ha KOHCTPYKUMja je cuTHopebpacTa ca XOPM3OHTaNHIM
APMUPAHO-OETOHCKMM CepKaXKMMa. KpOBHA KOHCTPYK-
Uuja je o ApBeHe rpahe pelleHa no CUcTemy KPOoBHe Be-
wasbke. Mokpreay je danuosaHK Lpen. Y Bpeme Kafa je
rpabeH objekat npensuheHo je 6uno rpejarbe Ha YBpCTa
ropviBa 1 3aTO CBaKM CTaH MMa Mo [Ba AVMHbayKa KaHa-
na. Ctonapwvija je ABOCTPYKa, Ca Pa3mMakHyTUM KPUAMMa, a
npeasvheHa je yrpaarsa ponetHe. MnadoHu cy TpwyaHu,
NOCTaB/bEHN MPEKO NeTaBa GUKCHMpPaHKX 3a mehycnpat-
HY KOHCTpyKUWjy. Ha dacaam 1 ca ynmnuHe 1 ca ABOPULL-
He cTpaHe GopmMMpaHa je NANTKa NNacTvka Hanpae/beHa
0fl apMMpaHor GeTOHa, Koja YOKBMpPYje CnpaTHe eTae.
YHYTPaLWHOCT TOr hacagHor okBMpa bojeHa je HMjaHCOM
6opno-6oje, a octane dacagHe NOBPLIMHE TAMHO-OKEP
HWjaHcoMm. lofosn y cobama W XOAHWUMMA Y CTaHy Cy
O[1 XPaCTOBOT MapPKeTa, a y KynaTuny, KyXvkb 1 XOBHUKY
3rpafe npensuheHa je n3pana Tepada.

Objekar je rpaheH 6e3 ynoTpebe Tepmonzonaumo-
HVX MaTepujana, Na by NoTeHUWjanHa eHepreTcka caHa-
Umja obyxsaTana nobosbluarbe TEPMUYKNX KapaKTepwmc-
TVKa GpacaHoOr oMoTaua: 310Ba 1 0TBOPA. [ocTaB/barbe
TepMou3onaumje ca CnosbHe CTpaHe dpacae, Kao v 3ame-
Ha AoTpajane cTonapwje, NpeacTasibane 61 3HavajaH Ko-
paK y NoCTV3akby eHepreTckyx ywteaa. [lpegHoCT oBak-
BMX objekaTa je jeAHOCTaBHa, KOMNakTHa popma Koja ce
MOKe flaKO eHepreTCcKIM caHnpaTy, 6e3 MpomeHa Koje Ha-
pyLUaBajy NPBOOUTHYM M3rnea.

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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L5
C5

CrambeHa 3rpaga TvMna namena

oo

<50%

ooo
ooo

2+ A

Residential building — lamela

CnpatHocT M+3 Number of floors GF+3

bpoj ctambeHunx jeanHita 12 Number of apartments 12

NoBpLwMHa 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 m?;

C4, C6=56 m?% C5=39 m?

C4, C6=56 m% C5=39 m?

CnpaTHa BMCK1Ha

HeTto (Ceetna) 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 eTaxM 1 yKynHO 12 cTaHoBa Yy
00jekTy. ObjekaTt je rpabeH Kpajem neaeceTux roavHa
NPOLUNOr BeKa 1 MO CBOjUM KapaKTePUCTUKMMA penpe-
3eHTyje Bpeme y KoMe je HacTao. icnog npvizemmsa dop-
MUpaHa je NoapyMcKa eTaxka Koja je buna npeasvheHa 3a
CMeLUTaj OrpeBa, CYLWMOHULY W BelepHNLY Ca CaHUTap-
HOM NpoCTopHjoM. [MPOCTOPK Cy MPUPOLHO OCBETIHEHN,
NOLWTO je Npr3emsbe NOAWTHYTO Of KOTe TepeHa 3a 1,2M.
Y NOAPYMCKM NMPOCTOP MOXe ce YAr AMPEKTHO 13 ABO-
pYLITa MK YHYTPalWHbM CTeneHnwTem. Kpos je Koc, ca
TaBaHCKMM NPOCTOPOM KOju Ce He KOPWCTK 3a bopaBak, a
Y KOjW Ce MPUCTYNa KpO3 OTBOP Y MI0UMN.

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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v

Cutyauvja
Situation Plan -

OcHoBa npvizemba
Groundfloor Plan

OcHoBa TUNCKe eTaxe
Typical Floor Plan

AT




HerpejaHo
unheated area

rpejaHo
heated area

[IBOKpaKo CTeneHuwITe je LEHTPaNHO MOCTaB/bEHO
y3 dacafy Tako fia ¥Ma NpYpOAHO OCBET/bere. Ha cBa-
KOj eTaxw Hanase ce TpW CTaHa: f1Ba [JBOCOOHA U jefaH
jenHocobHN. [IBOCOBHM CTaHOBM Cy ABOCTPAHO OpWjeH-
TUCaHN 1 CappKe: AHEeBHY 1 cnasahy coby, Kyxurby ca
pydaBarbem 1 Kynatuno. Kynatuna Ha OBMM CTaHOBMMA
Ce BeHTVNMPajy NPeKo LWaxToBa. Y cBe npoctopuje ce
yNnas3n OVPEKTHO M3 XO[HWKA. JeHOCOOHN CTaHOBW Cy
jeAHOCTPaHO OpPUjeHTVCaHW W cappxe: coby, Kynatumno
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 MPOJjEKTOBAHM MO MAHUMANHUM CTaHAAPAMMA, LITO
je v buna KapakTepucTvKka objekaTta rpaheHnx y oBom
nepvioy.

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 ENEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

1,26 CNOIBAWMA 3MA 1 (SZ21) EXTERNAL WALL (SZ1)
3K off oneke 38, ManTepucaH KpeuHum mantepom  brick wall 38cm, plastered both sides, inner side
Ca YHyTpalbe CTpaHe, a MIeMeHUTVIM ManTepom lime plaster outer side decorative plaster
Ca cnosballitbe

1,67 CNOJbAWMK 3WA 2 (SZ2) EXTERNAL WALL 2 (S22)
3K of oneke 25, 060CTpaHO ManTepucaH brick wall 25cm, plastered both sides with
KPeYHUM ManTepom lime plaster

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

1,63 30 KA CYCELRY / DNNATALUMIA (ZD1) WALL TO DILATATION / NEIGHBOUR (ZD1)
31 Of oneke 25 cm, ManTepmncaH KpeYH1m brick wall 25cm, plastered on inner side with
ManTepoMm ca yHyTpallhe CTpaHe lime plaster

2,05 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MNT) TO UNHEATED AREA (MNT)
MapKeT Ha nenky 2.2cm, UeMeHTHa Kowysbrua 3cm,  parquet 2.2cm, glued, cement screed 3cm, ribbed
AspameHko TaBaHMUa 30cm semi prefabricated concrete slab Aviamenko 30cm

1,06 MEBYCIMPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION TO UNHEATED ATTIC (MTT1)
HEMPEJAHOI MPOCTOPA (MTT1) 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

LPBeHW, ABOCTPYKM Ca PasmMakHYTVIM KPUAUMA,
yCKa KyTuja, Ca yHyTPaLWHOM NiaTHEHOM
peoneTHOM

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

CUCTEM TPEJAHA
JarbVHCKO rpejatse / rac

HEATING SYSTEM
district gas system / gas boiler

MPUMPEMA TOMNJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




3rpaja je MacKBHOT CKI0Ma, a MOAYKHMN KOHCTPYKTNB-
HV 31M0BV CY 3WAaHKN ONeKkoM AebsbrHe 38 cm. Y yHyTpa-
WHbem Aeny objeKTa 1 Ha Gpacaam ka cyceHoj namenu, 3v-
[IOBUM Cy off oneke aebrbnHe 25 cm. MperpagHu 31Ma0BK
Cy 31aaHn onekom aebwuHe 12 cm mnu 6,5 cm. Mehycn-
paTHa KOHCTpyKUMja je nonynpedabpukoBaHa, CUTHO-
pebpacTa, TMna AspameHko. KpoBHY KOHCTPYKLMjY UnHe
[PBEHW POTrOBK OCIIOFEHN MPEKO POXKHbaYa Ha CUCTEM
apMmUpaHo-6eTOHCKMX Hocaua. Ha oBaj HauvH 130erHy-
TO je CTaHAaPAHO, KOMIMIMKOBAHO Pellere KPoBa npe-
KO KpOBHMX cTonMLa. Kpos je 6naror Harnba v nokpueeH
canonntom. Ocnarbarbe CTENeHMWTa je pelleHo Npeko
00pasHyx rpefa, Ha Koje ce MoCTaB/bajy MOHTaxHe be-
TOHCKe noYe rasuwwTa. CBe npoctopuje nmajy AMmMrbay-
Ke KaHane. Ctonapuja je ABOCTPYKa Ca pa3MakHy TUM Kpwi-
nMma 1 npeasvheHa je yrpafrba nnaTtHeHe poneTHe. Ha
dacaam Koa cteneHuwwTa yrpaheHe cy CTakneHe npursme.
MnadoHu cy TpwuaHW, NOCTaB/beHW NPeKo neTaBa Guik-
CUpaHx 3a MehycnpaTtHy KOHCTPYKUMjy. Dacana je man-
TepucaHa njieMeHuUmuM ManTePoOM a COKIa je n3seaeHa
y BellTauykoM KameHy. apKeT je nocTas/beH y cobama u
XOAHWLMMA, Y Kyx1rbaMa je 6ojeHr nod a 'y Kynatuny u
XOAHWKY 3rpafe npeasrheHa je n3paga Tepaa.

MpuoputeTH 0bWM eHepreTcke CaHauumje objekTa
00yxBaTao 61 06HOBY dacagHoOr omoTaya. locTaB/barbe
TepmMou3onaumje ca CrosbHe CcTpaHe noctojehe dacane
npeAcTaB/bano 61 3HadajaH NMomak y nocTu3aky eHep-
retckux ywTtena. C 0631MpoM Ha jeHOCTaBHOCT Gopme
1 HepocTaTak dacafHMX yKpaca, Taj NocTynak He 6u, y
TEXHUYKOM CMMCITY, BMO 3axTeBaH ¥ He OW HapyLlaBao
NpBOOUTHN M3rnes objekTa. 3ameHa nocTojehe ctona-
pwje HOBOM, Koja 1Ma 60/ba TepMKMUKa CBOJCTBa, yTM1LaNa
61 3HaYajHO Ha Nobosblarbe eHepreTcKmx nepdopmaH-
v objekTa. VIHTepBeHUWje y yHYTPaLLHbOCTI ObjeKTa: 13-
0noBakbe MehycnpaTHe KOHCTPYKLMje Ka NoApYyMYy M Ka
HerpejaHoM TaBaHy, NpefCTaB/bane 61 HapeaHU KopakK Yy
EHepreTCKoj pexabunmtaumju.

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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CrambeHa 3rpaga Residential building in a row
y OKBUMPY rpafckor 6ioka
CnpatHocT M+4 Number of floors GF+4
bpoj ctambeHux jeanHuiua 10 Number of apartments 10
NoBpLwnHa 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=81m?% C4=76 m’ C3=81m% C4=76 m’
CnpaTtHa B1CKHa Heto (Csetna) 280 cm Floor height Net 280 cm
BpyTo (CnpatHa) 325 cm Gross 325 cm




BuiwenopoamuHa ctambena 3rpafa y rpafckom Husy,
cnpatHocTu MN+4. MpaheHa je cpeAMHOM NefeceTVX roav-
Ha npotwnor Beka. ObjekaT je No CBOjJUM KapaKTepucTu-
Kama TMM1YaH NPeAcTaBHYK OBE TUMOJOLWKE rpynauumje 1
BpemeHa y kome je rpaheH. OcHOBa je KOMMaKTHa, bimcka
MPaBOYraoHWKy 1 Ha CBaKOj eTaxkn Cy Mo ABe CTambeHe
jenmnuue. lNofgpym je nCnoj Lene oCHOBE W CafpKu CTa-
Hapcke OCTaBe a BPWU 1 GyHKUMjy CKNOHMLWTA. Yna3 y
objekar je Moryh ca ynuyHe cTpaHe 1 13 ABopuLITa. [nas-
HV YNa3 je LeHTpanHo NOCTaBIbEeH, a CTeNeHuwTe je Hacy-
NPOT Hemy, Y3 ABOPULIHY dacafy, ofakne ce AMPEKTHO
yNasw Ha CTeneHuwHY nogect. 3rpaga uMa nudT. Kpos je
KOC, ABOBOAHM, @ TaBaHCKM NPOCTOP, O KOra BOAW CTe-
neHwuLwTe, HYje NpeaBMNEH 3a Kopuwherbe.

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 eTaxw ce Hanase Mo fBa 1BOCOOHA CTaHa,
13y3eB y Npusemsby rae je, 300r ynasHor BeTpobpaHa, je-
AaH cTaH oGopmrbeH Kao jeaHocobaH. CBY CTaHOBW Cy
[BOCTPAHO OPWjEHTUCAHN TaKo LTO Cy cobe NoCTaB/be-
He y3 ynuuHy dacafy, a ocTane npocTopuje Ha [BOpHILL-
Hy cTpaHy. CBakuM CTaH cafpxu [iBe cobe, Kyxurby ca py-
uaBarbem, OCTaBy v KynaTuno. Ha cnpaTtoBuma ca ynuure
CTpaHe Cy yCKe Tepace Ha Koje ce v3nasv 13 coba, a ca
[BOPULLIHE CTpaHe Cy yBy4eHe nohe Koje Cy nosesaHe ca
KyX1HOM. [1pOCTOpwje HYCY NPOjeKToBaHe MO MVHUMAS-
HUM CTaHAAPAMMA, WTO je KapaKTepuUCT1Ka OCTanux -
NOMOLWKWX Tpynaunja Tora BpeMeHa, anu 3rpage y Hu3y
Ha LieHTPanH1M rpafckuM foKalumjama cneundunyHe cy
MO TOMe WTO CY CTaHOBW KOMPOPHMjI 1 NPOCTPaHUju.

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 TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

1,26 CNOJbAWMK 3WA 1 (SZ1) EXTERNAL WALL (SZ1)
31 o oneke 38 cm, ManTeprcaH KpeyHrm brick wall 38cm, plastered both sides, inner side
ManTepoM Ca yHyTpale CTPaHe, a MNeMeHnTM lime plaster outer side decorative plaster
ManTepoM Ca Cnosballbe

3,1 CNOJbAWMW 3WA 2 (SZ2) EXTERNAL WALL 2 (S72)
ab 31 o 25 cm, 060CTPaHO ManTepucaH reinforced concrete wall 25cm, plastered both sides
NPOAYKHUM ManTepoM with lime-cement plaster

1,13 310 KA HETPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
3ua of oneke 38 cm, 060CTpaHoO ManTepucaH brick wall 38cm, plastered both sides with
KpeuHUM ManTepom lime plaster

1,45 310 KA HEFPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA (ZN2)
3K of oneke 25 cm, 060CTPaHO ManTepucaH brick wall 25cm, plastered both sides with
KPeYHUM ManTepom lime plaster

1,63 3WA KA CYCELY/OVNATAUWIA (ZD1) WALL TO DILATATION / NEIGHBOUR (ZD1)
3K Off oneke 25 cm, ManTepmncaH KpeUuH1m brick wall 25cm, plastered on inner side with
ManTepoMm ca yHyTpallhe CTpaHe lime plaster

1,47 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION TO UNHEATED AREA (MTT)
HEMPEJAHOI MPOCTOPA 1 (MTT1) parquet 2.2cm, glued, wood/cement screed 3cm,
MapKeT Ha nernky 2.2cm, nofanora 6anMHanT 3cm, ribbed semi prefabricated concrete
AspameHko TaBaHMUa 30cm slab Avramenko 30cm

1,09 MEBYCIMPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION TO UNHEATED AREA (MNT)
HEMPEJAHOI MPOCTOPA (MNT) rammed earh with chaff 5cm, |, ribbed semi prefab-
6nato ¢ nneBom 5cm, AgpameHko TasaHuua 30cm,  ricated concrete slab Avramenko 30cm,
TpLYaHM nnadoH 5cm straw-plaster ceiling 5cm

35 MPO30P WINDOW

APBEHN , IBOCTPYKM Ca pa3MakHyTUM KpUvmMa,
yCKa KyTuja ca ApBEHOM eC/IMHIep POIeTHOM

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

CUCTEM TPEJAHA
[a/bUHCKO rpejatbe / TOMMoBOA

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOMNJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler




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

MperpagHv 3MA0BM Cy 3MAaHM onekom AebrbuHe
6,5 cM, a 31a n3Mehy cTaHoBa Ha cnpaToBMMa GopmMu-
PaH je Kao ABOC/OjHM Of ABa TakBa 31/aa Ca BasdyLUHVM
npocTopoM of 6um 13mehy. MehycnpaTHa KOHCTPyKLUK)a
je nonynpedabprikoBaHa, cuTHopebpacTa TMna Aspa-
MeHKo. KpOBHa KOHCTPYKLMja je pelleHa CMCTEMOM KO-
CUX CTOMMLA, @ Kao KPOBHM NOKpMBay KopulwheH je ca-
noHuT. MNpeasrheHo je BUo rpejarbe CBKX NPOCTOPK)a
nehrma mnn 6ojneprma Ha YBPCTO FOPMBO W 3aTO CBa-
Ka nmpoctopuvja MMa AuMMibadke kaHane. Ctonapuja je
[BOCTPYKa Ca pa3MakHyTUM Kpuiavma v npeasuheHa je
yrpaarea nnatHeHe 1 ApBeHe poneTHe. Ha dacaan kop
CTeneHUWTa Cy yrpaheHe cTakneHe npwsme. [nadoHn
Cy TPWYaHW, NOCTaB/bEHN NPEKO NeTaBa GUKCUPaHKX 3a
mehycnpaTtHy KoHCTpyKuujy. Gacafa je 6e3 opHameHa-
Ta, reoMeTpUjckn NpouniheHa 1 To je KapakTepucTHKa
3rpafia 3ufjaHrx y OBOM Nnepuody. JeanHu ykpac Ha da-
CaAM Ca ynuuHe CTpaHe je BETOHCKM UCMYCT KOju YOKBU-
pyje cnpaTHe eTaxe, WTO, Takohe, NpeaCcTaB/ba TMNNYAH
HauvH obnmnKoBarba hacase.

ManTepwvcaHa je nieMeHUMuM ManTepoMm a Cokna je
n3BefeHa y BELITAUKOM KameHy. [apkeT je nocTaB/beH y
cobama 1 XofiHMLUMMa CTaHOBa, @ Y CBMM OCTaiMM NpoC-
Topujama je nocTassbeH Tepaio. Objekar je No CBOjoj Op-
raHM3aunju, Gopmm, KOHCTPRYKLUMU 1 MPUMEHEHM MaTe-
pujanMa TUNMYaH NpefCcTaBHMK akTyenHX TeXHOoMvja
rpaberba v CTUACKMX NPaBaLia Koju Cy AOMVHMPani y ne-
pr1oay Kafa je HacTao.

3rpaga je rpaheHa 6e3 Tepmonsonaumje na 61 NoyeT-
HW 00OVIM eHepreTcKe CaHalmje obyxBaTao 130n0Barbe Ga-
caje 1 3ameHy ctonapvje. leomeTpujcka dpopma objekTta
[OMPVHOCY je]HOCTaBHOM PeLLeHsy 130/10Bakba dacagHor
oMOoTaua 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 cTambeHnx jeanHnua 44 Number of apartments 44
NoBpLwnHa TMNCKe eTaxke  bpyTo 300m? Floor area Gross 300m?

HeTo 256m? Net 256m?
[oBpLIVHe CTaHOBA C1,C4=62 m? C2,C3=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




BuwenopoamuHy ctambeHy objekaT, CnpaTHOCTM
M+11. TpaheH je Kpajem nemeceTvx rofvHa MpPOLIIOT
Beka 1 ieo je Beher cTambeHor Komnnekca npeasrheHor
3a cmewTaj 2000 rbyan. MNocnenrba 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-
HVLe, a paBHa Tepaca je AeNVMUYHO Haf3MaaHa, WTo je
UecT Crlyyaj KOf 0BaKO KOHUMNMpaHux objekata. OcHoBa
objeKTa, y Marboj Mepu, OACTYMa Of NMpaBuUiHe KOMMaKT-
He popme. [NoapymMcke npocTopuje 3ay3umajy Ba HVBOa:
Y HVIBOY 1CMof Npur3emsba nofapym obyxsaTa umtas raba-
puT 06jeKTa, a HMBO VCMNOA, MONOBUHY rabapuTa OCHOBE.
lNpu3emsbe 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

XOOHVIK 3rpaje je npyxeHor obimrka ca MMGTOBCKAM
NPOCTOPOM ¥ [IBOKPAKUM CTEMNEeHMIITEM MOCTaB/bEHNM
y3 dacaly Tako Aa MMa NpUpOAHO OCBET/beHe. Ha CBa-
KOj eTaxw Ce Hanase YeTmpu CTaHa: ABa ABOCOOHA v [1Ba
JBOVINOCOBHA M H1XOBa NOBPLUMHA je ycknaheHa ca Tafa-
WM Baxxehrm HopmaTnBmMma 3a Tpehy KaTeropujy cta-
HoBa (50 m? 1 60 m?). MpensuheHu cy b1nmn 3a CTaHoBaHe
3 ocobe (YeTvpu y Behem CTaHy), Tako LWTO 61 ce Kopuc-
TWNa 3a CNaBarbe v AHeBHa coba. CTaHOBM 33710BOSbaBajy
Camo MUHUManHe noTpebe NopoanLIe Of TOMMKO UnaHo-
Ba. [IBOCTpaHO Cy OpWjeHTUCaHW 1 UMajy No [iBe Tepa-
ce: y3 iHeBHy coby 1 cnasahy. OpraHu3aumja CTaHOBa je
HedyHKUMOHaHa: KyXkba 1 AHeBHa coba Cy nponasHe v
NpeACcTaBsbajy Be3y ca crasahom cCOBOM 1 KynaTuiom.

Ll — nepuopg 1946 — 1960. C - period 1946 — 1960
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OcHoBa TUNCKe 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 ENEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,69 CNOIBAWMIA 31 (SZ1) EXTERNAL WALL (SZ1)
3ua oA fypwicon 6noka 30cm, ManTepmcaH ca light weight concrete Durisol 30cm, plastered both
YHYTPaLUHbe CTPaHe KpeYHrM ManTepom, a cnoma  sides, inner side lime plaster, outer side
MAeMEeHUTUM ManTepoM decorative plaster

0,65 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
3ua oA aypwicon 6noka 30cm, 060CTpaHoO light weight concrete Durisol 30cm, plastered both
ManTepurcaH KpeYHIM ManTepom sides with lime plaster

1,20 MERYCIMPATHA KOHCTPYKUWIA M3HAL FLOOR CONSTRUCTION TO UNHEATED AREA (MNT1)
HEMPEJAHOT MPOCTOPA (MNT1) parquet 2.2cm, bitumen, wood / cement screed
napKeT Ha achanTy 3cm, noanora of 6nnHaWTa 3cm, reinforced concrete slab 20cm
4cm, ab nnova 20cm

1,04 PABAH KPOB 1 (RK1) FLAT ROOF (RKT)
KameHe nnoye 4cm y C/10jy necka 3cm, stone tiles 4cm, sand 3cm, asphalt 2.5cm, ce-
rMTacdant 2,5cm, LemeHTHa Kowysburua 1,5cm, ment screed 1.5cm, hydroinsulation1cm, mound
XMApoKn3onaLmja 1cm, Hacun of LWbako 6eToHa of breeze concrete min 5cm, prefabricated light
MWH 5cm, xyOpuc TaBaHWLa 22¢m, TpLIYaHm weight concrete slab hudris 22cm, straw -plaster
nnadoH 3cm ceiling 3cm

35 MPO30P WINDOW

LPBEHN, BOCTPYKM Ca Pa3MakHyTUM KPUIMMA,
yCKa KyTuja

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 Jypucon 6aoko-
BUMa aebrbnHe 20-30 cm. Y BepTUKanHe WyrnbrHe aypu-
Con 610KOBa BPLIEHO je HanvBarbe 6eTOHOM U1 Habujarbe.
31A0BK CY MECTUMMUHO OjayaHu apMUpaHO-OETOHCKMM
cepknaxmma. MperpagHu 3M[oBK Cy of LWbako-6110KoBa
nebmuHe 15 cm 13mehy CTaHoBa, a 0CTanu Cy AebrbuHe
7,5 cm. MehycnpaTHa KOHCTPYKUMja je cUTHopebpacTa,
nonynpedabpnkosaHa of Aypucon enemeHaTta. PaBaH
KPOB MOKpKBeEH je OETOHCKMM M1o4amMa MOoNoXeHUM Y ne-
cky. CTonapwija je 4BOCTPYKa Ca pa3makHyTVM Kpunvma a
Ha Npo3opuMa Yy AHEBHOj cOBK 1 Kyxutbi npeasrheHa je
nnatHeHa poneTHa. MnadpoHu cy TpwyaHK, NOCTaB/bEHM
npeKo netaBa QUKCMpaHKX 3a MehycnpaTHy KOHCTPYK-
umjy. ®acaga je mantepucaHa niemeHuMuUmM ManTepomM, a
COKnNa je M3BeAeHa y BelUTaukoM KameHy. [lofosn y coba-
Ma Cy of OyKOBOT MapKeTa, a y KyxubK, KynaTuny 1 Xof-
HWKY 3rpage npeasrbeHa je n3paga tepaua, TnmuHe no-
AHe obrore 3a OBaj BPDEMEHCKM NePUOA.

CneundururocT oBor objekTa je rpahere of Ayprcon
enemeHara, LWTO Huje KapaKTePMCTUYHO 3a OBaj BPEMEHCKM
nepu1oA Kaja, yrnasHom, npeosnahyjy 31a0BmM o oneke.

ObjekaT je rpaheH 6e3 1Kakse TepMounsonaumje v He
33[10BO/baBa eHepreTcke yCsoBe, anw, ca CTaHOBWLWITA
eHepreTcke caHauwje, MOroAaH je 3a obHoBy 360r cBoje
jenHocTaBHe, KommnakTHe dopme. Benvke eHepretcke
ywTeae nocturie 61 ce NobosbllatbeM TEPMUUKIX Nep-
dopmaHcK dacagHor omoTada: MocTaB/barkbeM TepMo-
130onaumje ca CriosbHe CTpaHe pacase, WTo He Ov npome-
HWO YKynaH apXUTEKTOHCKM 13rne 00jekTa 1 3aMeHOM
cTonapvije. MocTtasrbarbe TeMov3onalmje Ha paBaH KpoB
Takohe 61 3HauajHO JONPUHENO YKYMHKM eHepPreTCKIM
ylWwTenama, anv v 3axTeBano KOMMIETHY PEKOHCTRYKUW]Y
OBOT CK/OMa 1 Befnke m3gatke. EnMMmnHmncare tonnot-
HVX MOCTOBaA Y YHYTPaLLHOCTU 0bjeKTa buna bu cneaeha
dasa eHepreTcKe caHauuje: 130/10Bakbe MehycnpaTHIX
KOHCTPYKLIMja Ka HerpejaHoM NoapyMy 1 31M40Ba Ka XOA-
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 fagcade
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.

[Lle3neceTe roavHe [BafieceTor BeKa KapakTepuile
EKOHOMCKM pacT Jyrocnaswje, nobosbllake npuspes-
HUX aKTMBHOCTY, @ CamVM TUM 1 BeOMa MNoAaH nepuom
y pa3Bojy ApkaBHe rpaheBrHcke MHAycTpuje. Y Cpbujm
je 22% noctojehux ctambeHrx 1 CTamMbeHO-MOCIOBHMX
3rpafia n3rpaheHo y oBOM Mepurofy, WTo, ca 3rpagama
n3rpaheHnm TOKOM HapedHe AeleHuje, YWHK MOMoBU-
Hy nocTtojeher cTambeHor dpoHaa. Kpajem negeceTtrx ro-
AMHa, MeNyTVM, pasBMja ce cBeCT 0 cnlabocTma nocie-
paTHe CTaHorpagme, Koje cy nocebHO M3parkeHe y /ABa
acnekTa: NPYMeHOM HajjeAHOCTaBHUjWX TeXHWKA FpaaHe
1 (Nopea 6pojHe, Maxom HekBanMdUKoBaHe pafjHe CHa-
re)unak ce Hwje Morao 13rpaauTi OBO/baH OPOj CTaHO-
Ba Kojv O MOrao Aia 3a10BO/bM MMEPaTHB "CTaHa 3a cee”

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 YCNOBVMa VHTEH3MBHE MUIpaLyje CTaHOBHMLITBA Ca
cena y rpag, a NpojeKToBare, NoA UCKIbYUMBUM MUMMe-
PaTVBOM KBaHTUTETA M NEPMaHEHTHe peneTuuuje "yobu-
yajeHux 1 ncnpobaHmx” pelera, CBeo ce Ha baHanmso-
Bay W PYTUHCKY TEXHWUKY AUCUMNAWHY. Tako ce n3rybmna
OPYWTBEHA W KYITYpPOSOWKa KOMMOHEHTa MMaHeHTHa
APXUTEKTOHCKOM CTBapatby. CTaHorpaary LuesfeceTmx
FOAVHA Y BENIMKO] MepW feTepMUHMLIE peaKkunja Ha OBe
HefoCTaTKe NocnepaTHor nepuofaa rpahersa 1 oHa ce
MaHudecTyje yBoherem MHAYCTPMjaNM30BaHNX TeXHIKA
rpajhbe, Kao v Tparakem 3a OAroeapajynmnm apxmTeKToH-
CKMM GYHKLMOHANMHUM 1 OBAIMKOBHUM CKIOMOBMMA KOjW
61 61U NPUMEPEHN MPOMOBMCAHVM MAgaNMMa Moaep-
HOI couMjanuCTYKOr APYLITBA. Ta TpaH31UWja CTPyKe je
6vna HajnpumeTHWja y beorpany, rae ce Ha Hosom be-
orpaay, Beh noueTkom AelleHnje, rpaze NpBu "ekcnepu-
MEHTanHK" cTambeHr GI0KOBM, 1 MaTepujannayje HOBWM
APXUTEKTOHCKM, MPOTrPaMCKA U yPOAHUCTUYKIA MPUCTYN
CTambeHoj TemaTnun. 3a pas3nuky of Hosor beorpapa,
KOj TOKOM Lie3aeceTux nocTaje "HajBehe KOHLEeHTpU-
CaHO rpaaunuwTe cTambeHe M3rpaare y Halloj 3emmbi,
nabopatopuja ekcnepuMeHTanHor 1 cTyavjckor paga”, y
MatblM YpbaHVM CpefinHama OBe NpoMeHe [jofase Cro-
puje 1, CBe 10 NoYeTKa CeAaMaeceTx, 3aapasajy ce jed-
HOCTaBHMje TeEXHWKe rPaarbe, Y3 CKPOMHE U ANCKPeTHMje
Hamope Aa ce Aohe [O caBpemeHMjer apxXMTEKTOHCKON
n3pasa. [lomeHyTa TpaH3MLUMja Yy CTaHOrPaArbK, 3anpaso,
6vna je NoTNyHO HempuMepeHa ManuM rpafoBrMa — OHa
je buna AvpeKTaH NPomn3BoA YPOaHUCTUYKOT MNaHVparba
3acHoBaHor Ha KopbusjeoBom Moaeny "o3apeHor rpaga”
(La Ville Radieuse), rpaaa BenvKmx note3a v BEANKUX Ty-
CTUHA, KaBUX 1 HeMa y Manum rpafoBmnmMa vvje v ueno-
KYMHO CTAHOBHMWTBO CTaslo Y HEKOMKO HOBOOeorpas-
CKMX 3rpaja 13 Tor nepuopa. Ha marbnm notesnma, Kao
WTO Cy 4ecTo Bune pagHuMUKe KONoHWje y 6An3MNHU HO-
BUX MHAYCTPUJCKMX MOCTPOjerba LIMPOM 3emrbe, Npeda-
OpuKaUmja HUje MMana eKOHOMCKO OmnpaBaatbe, HUTW je
610 yCoBa 3a NPUMEHY BUCOKOUHAYCTPMjaNM30BaHNX
TeXHONOrMMja, Ma Cy Ce TPAAWUVOHANHE TeEXHVIKe rpafHe
3aApKane, y3 NocTeneHo ocaBpemMeraBarbe yBoherem
HOBVX MaTepujana 1 Npov3Boaa.

" 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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Mepon 1961-1970. KapakTepuLly 1 NPOMEHe HOCK-
naua ppylwreeHe ctaHorpagre. [Jok je y nocnepatHom
nepuofdy ctambeHa rpafrba buna LeHTpanu3osaHa, nNp-
BEHCTBEHO Ha [PKaBHOM HUMBOY, TOKOM LUe3[eceTnx ce
Kao MHBECTUTOPW MOjaBsbyjy CaBe3HW opraHu, JHA, no-
KanHe camoynpaBe, BeNVKW NPUBPEeAHM CYBjeKkTn 1 Ch.
Ca CBOJUM CneumndrUHIM 3axTeBMMa KojUMa ce coluja-
NINCTNYKa Havena anconyTHe jeAHaKoCTN JOHEKNe KOM-
NPOMUTYJY 1 KPO3 apXUTEKTOHCKY npakcy. [NpnepenHm
PAa3BOj 1 OMWTY APYLUTBEHW HaNpefak, unaxk JOBoae A0
VIHTEH3MBHOM Pa3BOja LIENOKYMNHe rpaheBrHCKe MHOYC-
Tpuje 1 fpylwTBeHe adupmaLivje apXUTEKTOHCKE CTPYKeE.

Mpenasak Ha KOHLENT OTBOPEHOr rPaAckor 6/0Ka,
rpadrba NOMTYHO HOBMX IPyMaLja KPYMHUUX apXUTEKTOH-
CKUX GOPMK, Orneaa Ce W Ha TUMONOLWKO] CTPYKTYPH CTam-
6eHwX 3rpafia; Ha Avjarpamy 1 yerhamo Aa 83% CBMX CTam-
6eHux 3rpafa carpabevix y 0BOM Nepurody KopecnoHanpa
OBVM ypbaHM dopmama. Hamme, camo 17% cCTambeHwx
3rpaja oBor nepuoza je rpaheHo y cknony TpaamuuUmoHan-
HOr rpafCKor 610Ka, JOK FOTOBO MONOBMHA (49%) Nprnaaa
KaTeropwuju cnoboaHocTojehinx objekata, 29% Cy CTambeHe
namerne, a ConMTepu Cy 3aCTyrmbeHn ca 5%.

[Oujarpam 1 - 3acTyn/beHocT TMnoea Mehy objekTuma 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 Aa 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, ceera 8% vma W Heke
[pyre AenatHoCTW, YrNaBHOM JIOKane Marbix NOBPLIMHA
y npu3emrby. OBaj npoLeHaT KomepLmjanHux cagpxaja je
Behu Kop namena (249%),a Hajgehu kon objekata y HU3Y
(45%) n conutepa (54%). Mopa ce Harnacutx aa je sehu-
Ha objekaTa rpaheHVx y OBOM MepMUomy, HapOUUTO OHM
13 Apyre nonosuHe AeKkafe, MPOJeKTOBaHM Tako Aa Cy
nmanu ogpeheHe apyLITBEHE CaapKaje, yrnaBHOM y Npw-
3eMsby, NOMYT 3ajeAHNYKMX NPOCTOPKja 3a KyhHWM CaBeT,
WY 3ajeAHNYKKX NEePUOHMLA W CYLWMOHNMLA, MaxoM Ha
nocnefrbnM, KDOBHUM eTaxama, Win y cyTepeHnma. To-
KOM rofMiHa, HaMeHa OBaKBYIX MPOCTOPa Ce Metrbasa, Tako
[la Cy OHe y npw3emsby NpeTexHo fobune Komepuujan-
HW KapakTep, a OHe Apyre, y NOTKPOB/bUMA, CTaMOEHN.
JepaH 6poj TexHWUKMX MpocTopuja Takohe ce Bpeme-
HOM MOKa3ao HenoTpebHVM Na UM je NpomMerbeHa Ha-
MeHa, Kao LWTO je Cnyyaj ca NpocToprjama 1 cucTeMmnma
3a opnararee cMeha yHyTap objekTa (Mokasano ce Aa cy
HeOAPXKMBK Y HaWKVM YCIIOBMMa eKkcrnoaTauuvje 1 Bnac-
HULWTBA), KOTNApHMLIAMa M CNpeMnWTMa 33 yramb (Kof
3rpafa Koje cy y mehyBpemeHy Npuk/bydeHe Ha AarbyH-
CKe cucTeme rpejarba) 1 cn.

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

conutepu
high-rise

00jeKTN Y H13y
inarow

namene
lamela

0% 20% 40% 60%

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

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
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free-standing

Residential

. CrambeHo-NocnoBHM objekat
Residential/commercial
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Y cBMM TVNoBKMa objekaTa rpaheHnx y oBoM nepu-
ofly npeosnahyjy 3rpage Marbe cnpatHocTv Ao M+4 (1o
5 eTaxa, Anjarpam 3), y3 3HauajHo ydelwhe 3rpaga cnpat-
HocTwn 145, T1+6 (6-7 eTaxa, Aujarpam 3). Hajmarba cn-
PaTHOCT je Kof cnobopHocTojehnx objekata — npoceuy-
Ha BPeAHOCT je 4,8 eTaxa, [OK je Kof objekaTta y Hu3y
5,2, namena 5,3 a conutepa 11,7 eTaxa. YKyrnHa npocey-
Ha CMPaTHOCT 3a OBaj NepuoA je 5,3 eTaxa, WTo je Tpeha
Hajseha BpeaHocCT (3a neprog 1971-1980. je 6,5 a 3a ne-
pvofd 1981-1990. je 6,1), WTO, Takohe, rOBOPK O MHTEH3K-
TeTy U KapaKkTepy rpagroe.

Oujarpam 3 - CnpaTHOCT objekata Mo TMMOBMMa 3a nepuom
1961-1970. (6e3 conutepa)
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Bpoj ctaHoBa npwikasaH y Tabenn 1 KopecnoHavpa
CNpaTHOCTK objeKaTa, a NoCMaTpaHo npema bpojy cTa-
HOBa Ha jeAHOj eTaxu, 1oOujajy ce BpeAHOCTU Off OKO 3
[0 5 CTaHOBa Ha eTaxu. Kaja ce oM nofauu carnenajy y
KOHTEKCTY MOBPLUMHE 3rpaje y OCHOBY, MPUKa3aHUM Ha
Aujarpamy 4, eBUAEHTHO je fa ce paau O MakblM CTambe-
HUM jeanHMLama off 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)
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< 4 Floors
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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?.



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

Tabena 1 — bpoj cTaHoBa no TvnosKMa 3a nepvog 1961-1970. Table 1 - The number of apartments by 1961-1970 house type
YKynHO Tvin 3rpage House type
1961-1970.
Total
1961-1970
bpoj ctaHoBa - 5-10 ctraHoBa 29 34 22 32 -
3acTyrubeHocT [%] | 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 eTaxm 4.6 38 35 3.1 5.1
Average no. of apartments per floor

[Oujarpam 4 - lNosplunHa 3rpage y ocHosK (1 yna3) no tunoeu-  Chart 4 — The ground floor area (1 entrance) by 1961-1970
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Hose TeHaeHUMje y YOAHWUCTUUKOM W apXWTEKTOH-
CKOM MpOjeKToBakby MU3HeApUIe 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 ma pa-
BaH KpOB (CTPYKTypa Mo TUMOBMMA MOXe Ce BUAETU Ha
Anjarpamy 5), anu MoXke ce cMaTpaTy Aia je MHWLAJNHO Taj
npoueHat 6uno Behu, byayhu aa je, BpemeHoMm, 3HavajaH
6poj objekata HagorpaheH, 1, Hajuewhe nobujao HOBK
Kocu Kpos. C Apyre CTpaHe, Ha MarbVM 3rpajama je He-
peTKo paheH NANTKK KOC KPoB, 6e3 cTambeHor MpocTopa
y NOTKPOBIbY. [NofaTKe NpurKasaHe Ha Anjarpamy 6 Tpeba-
N0 61 NocMaTPaTK Yy KOHTEKCTY HaBEAEHUX TeHAeHLMja.

Oujarpam 5 — 3acTym/beHOCT KOCUX M PaBHUX KPOBOBA Ha
objekTMa rpaheHnm y nepuogy 1961-1970.
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[Oujarpam 6 — Kopuwhere NOTKPOBHOI MPOCTOPa Mo TUMOBK-
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 pasyheHocTn objekTa y OCHOBM
(onjarpam 7), nposopuma (avjarpamu 8 1 9), U AOMUHAHT-
HUM dacaaHUM obnorama (aujarpam 10) omoryhaeajy aa
ce carnefajy Heke 0ff OCHOBHMX KapaKTepmcTiKa 3rpaja
HacTanux TOKOM le3geceTvx rognHa 20. Beka. Tako, Cy-
MMPaHO 3a YuTaB Nepuoa, MoXe Ce3akbyunT aa AOMU-
HVPajy 0bjeKT! KOMMaKTHe ocHoBe (85%). Kaga ce noc-
MaTpa CTPyKTypa dacagHux OTBOPa, MOXe ce BMaAeTM Aa
je, ca focTa nojefMHauHMX oTBOpa, OKO 48%, ca Mano
nojeanHayHyX 0TBopa OKO 45%, a ca MPO30PCKUM Tpa-
Kama oko 8% 3rpaja. [punrKkom 13rpadre, y CTaHoBe Cy
no Npasuay yrpahviBaHu ApBEHN NPO30PK, 10K je Ha fo-
Kanvma U1 3ajeiHNMYKM NpocTopujama Hajuelwhe yrpahu-
BaHa T3B. "LipHa 6pasapuja” Y nocnearse Bpeme CTaHapu
cse vewhe 3ametbyjy cTapy ctonapujy MBL nposopw-
Ma, Ma MCNUTUBaKbe aKTyeHOr CTakba Aaje 3a OBaj ne-
pvon cnenehy pacnopeny: ApseHy npo3opun 89%, MBL|
10%, anymyHujym 1%. Kaga je pey o ¢acagHum obnora-
Ma, MPOCEeYHO NMOCMATPAHO, aNCOMNYTHW NPUMAT MMa Mas-
Tep (93%), y3 cnopaanyHy npumeny dacaaHe oneke (8%)
1 6eToHa (4%). KapakTepucTuHO je Aa ce, Koa conuTe-
pa, jaB/ba Beha 3acTyn/beHOCT 6eToHa Ha dacaan (30%) y
O[JHOCY Ha OCTasne TMNOoBe 3rpafa, WTo je nocneanua NH-
aycTpurjanusaunje n npedabprikaumje.

[Lwjarpam 7 — CreneH pa3yheHocTv objekTa No TMNnoB1ma 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 reomeTpyja NPO30PCKKX OTBOPA MO TUMO-
BMMa 3a nepwrog 1961-1970.
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Ownjarpam 9 — MaTepujan NPo30pCKKX OKBMPa MO TUMOBMMA 3a
nepuog 1961-1970.
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[Oujarpam 10 — GacagHa obnora — mMatepurjani no TMNoBMMa 3a
nepwvog 1961-1970. (MpoueHTyanHa 3acTynsbeHocT Beha of 100%
NpeACTaB/ba NPVIMEHY BYILLE Pa3NNMUUTYIX MaTepujana Ha dacaam)
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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 - Fagade 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 CTaTUCTUYKE aHan13e Ha NocMaTpaHoMm
y30pKy Cy omoryhune Aa ce yTBp/e KapakTepuctvke "tu-
N1YHe Kyhe’, 3a CBakW HaBeAEHW TUM 1 TO Y nornesy: pas-
yheHocTn oCcHOBe, CMPaTHOCTY, BPCTe KPOBa M HauyMHa
Kopuwherba NOTKPOBHOT NPOCTOPa, YKynHOr 6poja CTa-
HOBa Yy 0GjeKTy Kao 1 bpoja CTaHOBa MO CrpaTy, Te Hauw-
Ha Kopuihetba 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
HaumH Kopuwherba Nprsemsba CTaHOBatbe CTaHOBatbe CTaHOBatbe CTaHOBaH€e ¥ NOCNOBarbe
Ground floor use residential residential residential residential / commercial
YKynaH 6poj cTaHOBa y 00jeKTy 21 mm 9 14 nnm 21 12 um 20 56-58
Total no. of apts. per house 210r9 14 or 21 12 0r20
bpoj ctaHoBa no etaxwn 4-5vnn 2-3 3-4 2-4 5
No. of apts. per floor 4-50r2-3
Pa3yheHocT ocHoge KOMMaKTHa KOMMaKTHa KOMMaKTHa KOMMaKTHa
Complexity of floor plan compact compact compact compact
BpcTa kposa KOC paBaH Mnm Koc KOC UK paBaH pasaH
Roof type pitched (HapgorpaheH) pitched or flat flat
flat or pitched
(extended)

[po3opckn oTBOPK
Window openings

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

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

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

NPO30pCKe Tpake
V1 NojeanHaYH1 BENVKN
window ribbons and single,
high window-to-wall ratio

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

13abparu nprmepn
Samples

OcTanu KapakTepucT1yHun
nojaBHW 061MLM
Other characteristic examples
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Bynyhin na je 3a nepuon 1961-1970. KapakTepucTny-
Ha "MofepHM3aUMja” Y apXUTEKTOHCKOM U ypBaHUCTUY-
KOM MpOojeKToBarby, CBOjeBPCHA TPaH3MLUMja ca "cTapor” Ha
"HOBO', NpUMepW Cy 0fiabpaHK Tako Aa bu ce Ha Behim objex-
TMMa (namena v ConuTep) jacHuje carnefane KOMMOHeHTe
"HOBOT", AOK O1 Ce Ha MarbiM 3rpadama (cnoboaHocTojehn
1y HW3Y) 3apxaBajy nojeanHu enemeHT “ctapor”. Onvca-
He NpoMeHe Cy ce NPBEHCTBEHO MaHMbecToBane Ha Behiim
objekTMa, Byayhv aa ce, ynpaBo y OBOM MePUOAY jacHO
KpuCTanuLly oBa ABa Tvna (Conutep 1 namena), Koju cy ce
[0 Taja jas/banu cnopaanyHo. Conutepn Cy y NPeTXon-
HOM mepviofy bunn 13y3eTak, oK Cy namene rpaheHe 6e3
JaCHOr apPXUTEKTOHCKO-YPOAHNCTUYKOT KOHLIEMNTa, NpeTex-
HO Kopuwherbem TPaaMUMOHANHWX, TOTOBO apXanmyHWX
TexHWKa rpagrse. OBaj TPEHA HIje B1O UCKIBYUMB 1, TOKOM
Le3aeceTux, rpage ce 1 Marbi ObjeKTH, 13y3eTHO Moaep-
HOI aPXUTEKTOHCKOT 13pas3a, anu 1 Behe dopme y TpaanLm-
OHanHoOj Matepujanisaumji, WTo je 1 UnycTpoBaHO npyvime-
puMa y Tabenu 2.

PauroHanHa pellerba, 3ajeAHnuKa CBUM MpPUKa3aHum
objeKTVIMa, pe3ynTaT Cy CBOjeBPCHE MpOjeKTaHTCKe AuC-
UMNAVHE 1 OKTPUHE, anvi 1 perynaTtiee y obnactu CTaHo-
rpaAHbe Kojaje vMana 3a Unb AePUHMCaHe MUHUMAHKX An-
MEH3VIOHAMHVIX, MPOrPAMCKNX 1 TEXHUUKX CTaHAapAa Koju
Cy Ce Mopanu NoLTOBaTH. TepMryKa 3allTuTa ce y dopman-
HVM aKTMa MojaBsbyje Tek Kpajem JeleHnje, Te je 3a 3rpa-
A€ 13 OBOT NeprofAa KapakTepuCTVHO Aa HemMajy afexBat-
HO pelleHo NuUTarbe Tepmom3sonaunje. Koa Hajgeher 6poja
3rpafia, HEMa HIKaKBe TepMInUKe 3alUTuTe, IOK, KOA OCTanux,
HEeKa BPCTa TePMOM30MALMOHOT C10ja MOCTOjW Y MOJEANHIIM
nosuupjama (roTOBO HYKaf KOHCEKBEHTHO CMPOBEAEHO MO
LleNom TePMIMYKOM OMOTauy). EnemeHTV TepMMUKOT OMOTa-
Ua Cy V30M10BaHM MapumjanHo, Hajuelne 1CKyCTBEHO Wnw
npey3nmarbeM MOAENCKNX TEXHUUKIMX pellerba.

Benwike cTakneHe noBpLUKHe, Kopuiwherse HOBUX da-
CaAHVX Nperpafa, Koje HUCY Mmane TOMAOTHW KanauuTeT
CTapux MaCVBHUX 3MOaHNX KOHCTRYKLMA, HUTX afeKBaTaH
TEPMOM301aLIMOHN CNOj Yy CBOM CacTaBy, MMaso je Kao no-
cneauLy M3y3TeHO fowe TepMmuyke nepdopmaHce OBUX
3rpaga. C apyre CTpaHe, jeAHOCTaBHe, kyb1yHe Gopme 1 pe-
NaTMBHO jeAHOCTaBHa MaTepujani3aumja TepMUUKOr OMOTa-
ua, UmHe oBe 3rpajie 13y3TeHO MOroAHUM 33 eHEPreTCKy Ca-
Hauujy, bynyhin aa ce, penaTmMBHO jeAHOCTaBHUM Mepama,
mory noctuhin 3HavajHa NobosbLuatba.

Since the period 1961-1970 is 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.



[l - nepuog 1961 — 1970. D - period 1961 - 1970
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04
D4

CrambeHa cnobogHocTtojeha 3rpaga

ooo
ooo

oo

<50%

Free-standing residential building

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

bpoj ctambeHux jeanHnua 20 Number of apartments 20

NoBpLWMHa TUNCKe eTaxke  bpyTo 276m? Floor area Gross 276m?
HeTto 248m? Net 248m?

[oBpLVHe CTaHOBA C1,C3=53m?% C2,C4=51m?, Apartment areas C1,C3=53m% C2, C4=51m?*,
C5,C8=61m? C5,C8=6Tm?%
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 rpynauuje KapaktepuctuuHe
3a OBaj Nepuof, rae Ce jefAHO apXUTEKTOHCKO peLlere
NoHaBsba Yy BULLIE BapUWjaHTU. ACKETM3aM, Y3POKOBaH OC-
KyAMLOM NocCnepaTHOr Neprnofa, ornefa ce y jejHoCTBa-
HOj KyOn4HOj dopmu, 6e3 NKaKBUX OOMKOBHWX NMpeTeH-
31ja, CKPOMHEe MaTepujann3auunje.

LlenokynaH apxmTeKTOHCKM 13pa3 3amnpaBo je Myko 3a-
TBaparbe QYHKUMOHAMHOT CKOMa, @ GYHKLMOHAMHY CKAOM
je, maK, pe3ynTaT Mykor Hu3akba HEOMXOAHMX CTaMOEeHMX
npoctopuja, 6e3 enemeHarta GneKCUOMIHOCTM U VIHBEH-
TMBHOCTW KOjU hie ce NojaBuTX Y APYroj MONOBWHN AEKaAE.

CnpatHocT je Mo+1+4, ca NAUTKMM YeTBOPOBOAHNM
KOCKIM KPOBOM KOjI1 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.

wi
w
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OcHoBa npursemba
Groundfloor Plan

OcHoBa TWMCKe eTaxe
Typical Floor Plan
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HerpejaHo
unheated area

rpejaHo
heated area

Y npuzemsby 1 Ha 4 CTambeHe eTaxe MoHaBsba ce
CKnon ca 4 ABoCObHa CTaHa Pa3nuuMTUX KBaapaTypa,
rpynrcaHa OKO LIeHTPasHO MOCTaB/bEHOT jeAHOKPaKOr
CTeneHunwTa. Ha cnpatosrma Behr CTaHOBKM MMajy no 2
nohe, a MarbK jefHy, Be3aHy 3a Kyxuby Ca MPOCTOPOM 3a
obefjoBarbe. BpemeHoM Cy OBe flohe MaxoMm 3acTakbeHe
WKy NOTNYHOCTY 3a3vdaHe 1 NpunojeHe CTaHOBMMa.

KpoB je nnnTtak, 4eTBOPOBOLHW, TPaAMLMOHaNHe Ap-
BeHe KOHCTPyKUMje. Kako Cy 0BakBM 06jeKTn rpaheHu yr-
NaBHOM Ha nepudepHNM, TOKULWHO Makbe aTPaKTVBHUM
nokauwjama, [obap Aeo 3rpajia je 0CTao ca Hen3MeHeHUM
TaBaHCKMM npocTopom. C apyre CTpaHe, jefaH Aeo 3ajef-
HUUKMX 1 TEXHUYKMX NPOCTOPMja Yy CyTepeHy je npome-
HVO HameHy 1 Cafia Ce KOPWCTH y KOMepLIjaHe 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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u ENEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

3,31 CNOIBAWMA 3MA 1 (SZ21) EXTERNAL WALL (SZ1)
a6 31a 20cm, obocTpaHo manTepucaH npodyxHum  reinforced concrete wall 20cm, plastered both sides
ManTepom with lime-cement plaster

0,69 CNOJbAWMW 3WI 2 (SZ72) EXTERNAL WALL (572)
3ua of aypwvicon 6noka 20cm, 060CTpaHo light weight concrete Durisol 20cm, plastered both
ManTepu1caH NPOAYKHUM ManTepom sides with cement — lime plaster

2,55 310 KA HEFPEJAHOM MPOCTOPY 1 (ZNT1) WALL TO UNHETATED AREA (ZN1)
ab 31a 20cm, obocTpaHo manTepucaH npodyxHum  reinforced concrete wall 20cm, plastered both sides
ManTepom with lime-cement plaster

0,65 30 KA HEFPEJAHOM MPOCTOPY 2 (ZN2) WALL TO UNHETATED AREA (ZN2)
3ua oA Aypwvicon 6noka 20cm, 060CTpaHo light weight concrete Durisol 20cm, plastered both
ManTepucaH NPOAYKHUM ManTepOM sides with lime-cement plaster

0,83 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MN1) ABOVE UNHEATED AREA (MNT)
napKeT 2.2cm npeko noasnore o ApBo 6eToHa parquet 2.2cm, wood cement screed 3cm, Standard
3cm, cuTHopebpacTa CmaHdapo TaBaHuua 28cm,  ribbed concrete slab28cm, straw-plaster ceiling 5cm
TpLYaHM nnadoH 5 cm

1,30 MEBYCIPATHA KOHCTPYKUMIA 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-
nnoya 25 cm forced concrete floor slab 25cm

1,27 MEBYCIMPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION TO UNHEATED AREA (MT1)
HEMPEJAHOI MPOCTOPA (MTT1) rammed earth 5cm, Standard ribbed concrete slab
6nato 5cm, cutHopebpacta CmaHOapo TaBaHMLA 28cm, straw-plaster ceiling 5cm
28cm, TpwyaHu nnadoH 5 cm

35 MPO30P WINDOW

[PBeHW, ABOCTPYKM Ca PasMakHYTUM KPUAUMA -
yCKa KyTuja ca NnnaTeHoM PONeTHOM

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
enexkTpuyHY bojnep

HOT WATER SYSTEM
electric boiler




3rpaja je MacMBHOr CKfona, ca Hocehvm apmurpa-
HOOETOHCKMM 3MAOBMMA U CUTHOPEeBPACTUM TaBaHWY-
HVM NnoYama. lenosu Hocehwx, NoAeoHWX 1 CTeneHnLL-
HVX 3110Ba Cy paheHn of Ayprcon 6A0KOBa MyHEHMUX
6eTOHOM.

KpoBHa KOHCTPyKUMja KpOBa je ApBeHa, KnachuHa,
NOKPMBEHA LIeMEHTHIM MoYama.

LlenokynHa dacaga je MantepurcaHa, 6e3 1kakse da-
cagHe niacT1ke unv gpyre fekopauvje.

[po3opwn cy nojeanHayHn, CTaHOapAM30BaHUX AW-
MeH3uja. OpurMHanHY Npo30opuv Cy APBEHE KOHCTPYK-
Umje, ca pasfBojeHrM Kpunnma, 6e3 CrosbHKX 3acTopa.
TOKOM BpemeHa, CTaHapW Cy Merbanu dacaaHy ctTonapujy
1 yrpahvBanu Npo3ope HeLWTO CaBPeMeHMje KOHCTPYK-
Upje, ca pasnnUUnTM CMOSBHUM POSIeTHaMA.

TepmMovzonaumja MacKBHMX hacafHUX U CTeneHuL-
HVX 31[10Ba je MHTerpanHu feo aypvcon 6110oKoBa, AoK
APMUPaHOOETOHCKE NO3nLMje HACY M30I0BaHe.

KOHCTpYKLMja MCMoA TaBaHa je cuTHopebpacTa, ap-
MMPaHOOETOHCKa, M3BOPHO M30/10BaHa C/I0jeM 3emibe
0f03ro. MnadoH Ha OBOj MO3MUM}K, KAaO 1 Ha OCTanvm
mehycnpaTHUM KOHCTPYKLMjaMa, je manTepucaHa TpcKa,
NpekKo N1eTBK, WTO je jeflaH of Nocnedrnx npumepa Ko-
puwhera 0Be NOMaNo apxavyHe KOHCTpyKUMje.

TaBaHWLe W3HaA HerpejaHor nogpyma cy CUTHO-
pebpacTe, 6e3 Tepmomzonaumje.

Mperpane v3mehy CTaHOBa Cy KOHCTPYKTUBHM apMu-
PaHOOETOHCKM 31MA0BK, HEWM30M0BAHW, A y ey KynaTuna,
nperpagy Gopmunpajy Aynaum 31MaoBM Of OfeKe Ha KaHT,
Ca MHCTaNauMoHUM MehynpoCTOpOM..

MperpafHv 3MA0BK Cy Of OMNeKe 31aHe Ha KaHT.

MpumapHa eHepreTcKa caHaumjy obyxeata obnarare
dbacane, cnosbawkbyM TEPMOMN30ALMOHM CUCTEMOM,
Kao 1 3ameHy GacafHe ctonapuje.

CeKyHaapHa MHTepBeHUMja b1 ce ofHOCKUNa Ha [0-
MYHCKO TEPMOM30/0Barbe MehycnpaTHe KOHCTPYKLUMje
MCMOA HerpejaHor TaBaHa, y 30HM Ca TaBaHCKe CTpaHe,
y3 13pafly afekeaTHe Gursmuke 3awTnte. Cem oBOra, Mo-
TpebHO je 1M3010BaT! KOHCTPYKUMjY 13HaA Noapyma, ca
[IOtbe CTPaHe, afleKBaTHUM HEroPYBMM TEPMOM30NALINO-
HUM MaTepujanima.

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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A5
D5

CrambeHa 3rpaga TvMna namena

2+ A

Residential building — lamela

CnpatHocT Mo+p+4 Number of floors B+GF+4
bpoj ctambeHunx jeanHnua 14 Number of apartments 14
oBpLWMHa TUNCKe eTaxke  bpyTo 273m? Floor area Gross 273m?
Heto 235m? Net 235m?
[oBpLVHe CTaHOBA C1=53m?% C2=51m?; Apartment areas C1=53m% C2=51Tm?
C5,C7=78m? C6=62m? C5,C7=78m? C6=62m?
CnpaTtHa B1CKHa Heto (Ceetna) 260cm Floor height Net 260cm
BpyTo (CnpatHa) 280cm Gross 280cm
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CrambeHa namena, cnpatHocTn Mo+M+4, TunuuaH je
NpefCcTaBHMK apXUTEKTOHCKUX GOPMUM Koje Cy npomncTe-
Kfle 13 HOBVIX TeHAeUMWja Y NnaHnparby v CTaHOrPaaHU.
JacHo unT/bKBa apxmTEKTOHCKa dopMa jeAHOCTaBHe re-
oMeTpuje, Ca PUTMUYHKM CMEHMBAHbEM MPO30PCKMX 1
napaneTHUX Tpaka, CBOjUM AMMeH3MnjamMa, NMKOBHOLWAY 1
maTepujanvzaumjom MaHUdecTyje OTKMIOH of Tpaauumo-
HaHe rpagnTerbCke npakce.

Ha Hosom beorpapny, objekTy nonyT OBOr Ayrauku
Cy M MO HEKOMMKO CTOTMHA MeTapa, AOK Cy Ha APYrvm
floKaumjama namene Hewto CKPOMHMIUX  AMMEH3Mja
1 obyxBaTajy HEKONMKO ynasza. YNpPKOC VIMMO3aHTHVM
LyXMHama TpaKTa, 1amene 13 OBOr Nepuoaa MMajy mano
WAV HAMANO NPOAOPA Y 30HM NPU3emsba, WTO PesynTyje
CMarbeHOM NPoToUHOLWRY 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 BuuienopoanuHux 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

Cutyauvja
Situation Plan

OcHoBa npunzemsba
Groundfloor Plan

OcHoBa TUNCKe eTaxe
Typical Floor Plan
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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 ABOMNOCOOHa CTaHa ¥ 1 [BOCOBHM.
Behwn cTaHoBM Cy ABOCTPaHO OpUjeHTUCaHW 1 1Majy No
age nohe (0cuM y Mpu3emsby), AOK Cy Marbl CTaHOBM
CMeLUTEHN Hacmpam CTeNeHuWTa U UMajy jeAHOCTPaHy
opvjeHTauujy. CteneHnLHM NPOCTOp je MHWLMjanHo 61o
[06pO OCBET/bEH M MPOBETPEH NpeKo cTambeHvx noha,
anu cy nohe, BpemeHoM, 3acTak/bMBaHe 1 3a3nhusaHe,
na je AaHac Taj KOHLENT KOMNPOMUTOBAH.

CTaHOBM Cy Ca LEHTPANHOM Y1a3HOM 30HOM, MUHN-
MasHMX KOMyHVKaLMja, 6e3 nponasHmx coba, 1 ca aobpo
NPUPOAHO NPOBETPEHVM ¥ OCBETSbEHWM MPOCTOPMjama.
Kynatina cy noumpaHa y3 UeHTpaHOM Aeny TpakTa U
BeLTauKy Cy NpPOoBETPaBaHa.

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 ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

2,74 CNOSbAWHN 34 1 (SZ1)
31 off ruTep 6noka 19cm, ManTepwrcaH U3HyTpa
NPOAYKHIM ManTePOM, OBNIOKEHVM CMOSba
MOHTaKHVM GETOHCKIMM MaHENOM 3aBPLIHO
obpaheHnm Mo3arK nnoyrtama

EXTERNAL WALL (SZ1)

clay block wall 19cm, plastered on the inside with
lime-cement plaster, prefabricated concrete panel
with mosaic tiles finishing on the outside

1,61 CNOIBAWMA 31 2 (SZ2)
31 oA rnTep 6n1oka 19cm, ManTepucaH 13HyTpa
NPOAYXHUM ManTePOM, a CNOSba BeLTaYKMM
KameHOM

EXTERNAL WALL (522)

clay block wall 19cm, plastered on the inside with
lime-cement plaster, rendered finishing on the out-
side (marble aggregate plaster)

2,55 3K KA HETPEJAHOM MPOCTOPY 1 (ZNT1)
a6 31a 20cm, 060CTPaHO ManTePUCaH NPOAYKHUM
ManTepom

PARTITION WALL TO UNHETATED AREA (ZNT1)
reinforced concrete wall 15cm, plastered both sides
with lime-cement plaster

1,51 3 KA HETPEJAHOM TMPOCTOPY 2 (ZN2)
31 o ruTep 6noka 19cm, 06oCTpaHO ManTeprncaH
NPOAYKHUM ManTEPOM

PARTITION WALL TO UNHETATED AREA (ZN2)
clay block wall 19cm, plastered both sides with
lime-cement plaster

0,89 310 HA ONNATALKIN (DZ1)
31 of ruTep 6oka 19cm, ManTepucaH M3HyTpa
NPOAYKHIM MaNTEPOM, Ba3AyX 5Cm, 31a Of rutep
6110Ka 19cm, ManTepurcaH V3HyTpa NPOayKHIM
ManTepom

DILATATION WALL (DZ1)
double clay block wall 19cm with 5cm air gap, plas-
tered both sides with lime-cement plaster

1,35 MERYCMPATHA KOHCTPYKLWIA M3HAL
HETPEJAHOI MPOCTOPA 1 (MNT1)
napkeT 2,2cm, noanora o ¢pnopbuta 3cm, ab
nnoYa 14cm mantepurcaHa NpoayXHVIM ManTepom

FLOOR CONSTRUCTION

ABOVE UNHEATED AREA (MNT)

parquet 2.2cm, wood cement base 3cm, reinforced
concrete slab 14cm plastered

with lime-cement plaster

087 MEBYCTPATHA KOHCTPYKLIIA
N3HAL EPKEPA (MET)
napkeT 2,2cm, noanora o ¢pnopbuta 3cm, ab
nnoya 14cm, Basayx 30Cm, LPBEHM POWTUb Of
neTaBa, Tepmon3zonaLmja 3cm, Mantep Ha pabuuy

FLOOR CONSTRUCTION

OF BUILDING OVERHANG (MET)

parquet 2.2cm, wood cement base 3cm, reinforced
concrete slab 14cm, air gap 30cm, timber batten,
counter batten, thermal insulation 3cm, plaster on
metal lath

1,07 PABAH KPOB 1 (RKT)
nuMBeHn achant 3cm, xmapomnsonaumja 1cm,
LieMeHTHa KolysbuLa 2¢m, CNoj MpLaBor 6eToHa
3a naf 5cm, Tepmowmsonaumja 5cm, ab nnova 14cm
ManTepmrcaHa NpoAYKHUM ManTepom

FLAT ROOF (RK1)

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

ment screed 2cm min., concrete laid to fall 5cm,
thermal insulation 5cm, reinforced concrete floor
slab 14cm plastered with lime-cement plaster
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MPO30P
LPBeHW, ABOCTPYKM Ca PasMakHYTVIM KPUAUMA,
yCKa KyTwja, ECIMHrep ApBeHa poneTHa

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

CACTEM TPEJAFLA
JabVHCKO rpejarbe / TONIoBOA

HEATING SYSTEM
district heating system — hot water

MPUMPEMA TOMJIE BOAE
eNeKTpUYHY 6ojnep

HOT WATER SYSTEM
electric boiler




ATnac suwenopoanuHmx 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia

3rpajia je MeWwoBUTOr KOHCTPYKTUBHOT CUCTEMa, 13-
BefleHa Ha NuLy MecTa, ca Hocehnm apMMpaHOOeTOH-
CKMUM CTY6OBMMA ¥ apMUPAHOBETOHCKMM 31A0BMMA OKO
CTeneHWLWTa, KojU Cyke v 3a ykpyhere. MehycnpatHe
KOHCTPYKLMje Cy NyHe apM1MpaHOOeTOHCKe nnove.

MacafiHv napanetvt Cy MOHTaXHW apMUPAHOOETOH-
cKK, ca npedabprkoBaHoM dGacagHoM 06MOrom of Ke-
pPaMMYKOr Mo3auKka. Y CBPXy TepmMovsonauuvje 1 3antu-
Bakba, Ca YHyTpallke CTpaHe napaneTa je npeasvheHo
0631hBarbe onekapcKM 6A0KOBKMA.

Obnaratbe KankaHCKUX 310Ba, KOA MBUYHKX Name-
3, 3BPLIEHO je KepammuK1M NnoYnLiama, a Gacaga npu-
3emMsba je Y BeWTaUKOM KameHYy.

(MacagHa cTonapvja je ApBeHa, Ca YCKOM KyTWjoM, Ca
CMNOSBHMM POfieTHaMa Ha CBMM NO3uLMjaMa OCM Kog Mo-
ByYeHMx noha.

PaBaH KpoB je MyHa apMmnpaHObEeTOHCKa nnoua, Tep-
MOW30/10BaHa nioYama XepaknmTa, ca BUTYMeHCKIM Xu-
APOM30MaLIMOHMM CII0jeBMMA 1 3aLUTUTOM Off acharTa.
31A0BK MPEemMa HerpejaHoM CTENEHWITY Cy Of apMu-
paHor 6eToHa 20cm nav of onexkapckunx 611okoBa, 6e3
MKakee nsonaynje.

MperpanHu 31unosmn namehy ctaHoBa Cy o onekap-
CKMx 6rokoBa febmuHe 20cm, a Nperpaae yHyTap cTa-
HoBa cy oA [NoponuT oneke AebsblHe 7cm.

KOHCTpyKUMja npema HerpejaHom Moapymy, Kao 1
npema HerpejaHom ynasy, Huje NocebHO TEPMUUKM 130-
nosaHa. Moapymckn 31naosK cy oa 6eToHa, a PyHAVpParse
je Ha TpakacTum TemesbriMa 1 KOHTparpeaama.

MprmapHa eHepreTcka caHaumja obyxeaTtina 6u 3a-
MeHy dacajiHe CTonapuje v, eBEHTYaNnHo, A0AaTHO Tep-
MOW30/10Batbe KOHCTPYKLMjEe PaBHOM KPOBa Ca CMoJsb-
He CTpaHe, y3 13paay afekeaTHe du3nuke 3awTute. Cem
0BOra, NOTPEOHO je 130/10BaTH KOHCTPYKLM)Y M3Had nof-
pyMa, Ca [Iore CTPpaHe, aAeKBaTHUM HETOPUBUM TEPMO-
130MaLMOHNM MaTepUjanvma.

TepmovzonoBarbe  dacafje CnosballkbiM  TepMmo-
130MaLMOHMM CUCTEMOM 3axTeBano 61 MocebHo apxu-
TEKTOHCKO pellierbe, 0K Ce 130M10Bakbe Ca YHyTPaLlbe
CTpaHe MOXe peanv3oBaTi napLujanHo no CTaHOBKMA.

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.
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CrambeHa 3rpaga Residential building in a row
y OKBUMPY rpafckor 6ioka
CnpatHocT Mo+Mp+4+lc Number of floors B+GF+4+L
bpoj ctambeHunx jeanHnta 16 Number of apartments 16
[NoBpLMHa 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’

CnpaTHa BMCK1Ha Heto (Csetna) 270cm

Floor height Net 270cm

BpyTo (CnpatHa) 297cm

Gross 297cm




BuiwenopoanuHa cTambeHa 3rpaga y TpaauuvoHan-
HOM rpaficCkom 60Ky MpUKasyje eneMeHTe TpaH3uLmje ca
CKPOMHe, ackeTcKke nocnepaTHe CTaHorpafHe Ha HewTo
paspaheHuji apxXMTEKTOHCKM 13pa3. Kako cy npomeHe y
ApXWUTEKTYpY LUe3AeCeTVX MPBEHCTBEHO MpoucTULane
13 HOBUX YpbaHux dopmu, Koa Kyha y rpafickom TKUBY
ce [0 Kpaja AelieHuje 3aapKao HeLWTo TpaanLMOHanHWju
NpMUCTYN, Kao WTo je 1 osae cnydaj. Pacaga je obpahe-
Ha jeAHOCTaBHMM CPefCTBMMA, Y3 MIIUTKY FeOMeTpH30Ba-
Hy MIacTVKy 1 TOHCKe Bapwjauuje y dacafHoOM ManTtepy v
NPUMEHY BELLTaUKOr KaMeHa y npur3emsby. Ha ynmuroj da-
cagn npumehyjemo ArckpeTHe Lesype Ha 6oYHUM CTpa-
Hama noha (NokyLaj fa ce 0Baj enemeHT "onakwa”). Yna3s
je 13 ABOpULLTa Y KOje Ce joMa3n KPO3 KOMCKM Nacax.

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 npvzemsba
Groundfloor Plan

L

OcHoBa TWMCKe eTaxe
Typical Floor Plan

L
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HerpejaHo
unheated area

rpejaHo
heated area

Ha Tunckum etaxkama ce Hanasm no 2 seha u 1 marbu
CTaH. Behu, 60YHM CTaHOBM Cy ABOCTPAHO OPUjEHTMCAHN,
Ca eKOHOMCKMM flohama Ha 1BOpULIHOj 1 Behnm nohama
Ha ynnyHoj cTpanw. Cpeaulirby jeaHocobaH CTaH je jen-
HOCTPaHO OpPMjeHTUCaH (Mpema YauLM) 1 uma jeaHy nony.
Y npvisemsby je opraHu3aluja HewTo apyradyuja 360r
KONCKOr Mposasa, Na Cy CTaHOBW MarbkX MOBPLIMHA. [leo
NOBYyUeHe eTaxe je Takohe HamereH CTaHOBakbY, [IOK ce
y NOAPYMy Hanaze 3ajefiHuuKe 1 TexHUUKe npocTopuje.
CTaHOBM Cy Ca UEHTPANIHOM YNa3HOM 30HOM, MUHWMM-
3VIPaHUM KOMYHVIKaLKMjama, ca 106po NprpoaHO NpoBe-
TPEHUM 1 OCBETIbEHVM NpocTopKjama. CnpaTHe BUCKUHE
cy HewwTo Behe o yobunuajeHx 3a Taj nepwmop, 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 EJIEMEHT 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
1,67 CMNOJbAWMK 311 2 (SZ2) EXTERNAL WALL (S22)
31 Of TUTep oneke 25 cm, 060CTPaHO hollow brick wall 25cm, plastered both sides with
ManTepyvicaH NPOAYXHUM ManTepom lime-cement plaster
1,13 310 KA HETPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
31a of oneke 38 cm, 060CTPaHO ManTepmcaH brick wall 38cm, plastered both sides with
NPOAYXHUM ManTepom lime-cement plaster
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)
3K 0ff oneke 25 cm, ManTeprcaH NPOyKHUM brick wall 25cm, plastered with lime-cement plaster
ManTepoM Ca YHyTpalltbe CTpaHe on inner side
1,23 MERYCIPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA (MNT) ABOVE UNHEATED AREA (MNT)
napkKeT 2.2cm, NoA/1ora O 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 MERYCINPATHA KOHCTPYKLIMIA M3HAL FLOOR CONSTRUCTION
MPONA3A (MP1) ABOVE THE PASSAGE (MP1)
napkeT 2.2cm, noffiora 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 LLbyHaK 2cm, xuapowsonauvja  bituminised gravel 2cm, hydroinsulating layer 2cm,
2cm, LemMeHTHa KouyrbLua 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, Npoay»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,
Xyapovsonaumja 2cm, LemMeHTHa Kowyrbuua 2cm,
Tepmou3onaumja 5cm, napHa bpaHa, Naku 6eToH 3a
nag M1H. 5¢cm, TM3 20cm, npoay»Hn 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
[PBEHN ABOCTPYKM Ca PasMakHy TUM KpUInmMa —
yCKa KyTuvja

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

CUCTEM TPEJAHA
Na/bUHCKO rpejakbe / TONMoBOA

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOIJIE BOOE
eneKkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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3rpaja je MacMBHOI KOHCTPYKTMBHOI CMCTEMa, Ca HO-
cehum 3mgoBrUMa of oneke febmwuHe 38cm n 25c¢m. bo-
YHW, AMNATaUMOHW 3MA0BK, Kao Y 31A0BM OKO CTeneHULU-
HOr NpocTopa Takohe cy of oneke AebsbuHe 25cm, 6e3
1Kakse 1zonauuje. MehycnpatHe KOHCTPYKLWje Cy Nosy-
MOHTaxHe Trna TM.

Npo3opwn cy TpoaenHK, CTaHAAPAM30BaHVX OMMEH-
3vja, ApBEHE KOHCTPYKLMje Ca YCKOM KyTWjoMm, 6e3 Cnosb-
HIMX 3aCTOPA, Kao 1 HankoHCKa Bpata.

PaBaH KpOB je KOHCTPyKUMWja Tvna TM, Tepmonsono-
BaHa nnovama Xepaknmta, ca BUTYMEHCKUM XMAPOM30-
NauUVoOHMM CojeBMMa.

Mperpage v3mehy cTaHoBa Cy 3WAOBK Of] NyHe one-
Ke 25cm nnw yaBOojeHW 31M40BM Of oneke "Ha KaHT', LOK Cy
nperpaje yHyTap CTaHOBa Of oneke AebsbrHe 7cm.
KoHCTpyKLWMje npema HerpejaHom noapymy, ynasy 1 KoH-
CTPyKUWja M3HaA ABOPUVLWHON nponasa cy Tmna TM v Hucy
NocebHO TEPMUYKM M30MI0BaHE.

MprmapHa eHepreTcKa caHaumja obyxsaTtuna v Tep-
MOM30M0Batbe hacafe CrnosballkbvM TepMon3onaLmo-
HUM CUCTEMOM, Y3 YyBaxaBarbe MocTojehe NMKOBHOCTU
M NANTKE apXMUTEKTOHCKE NAacTvke. 3aMeHa nocTojehinx
npo3opa, y3 obagesHe Cnosballtbe 3acTope, Takohe ce
MOKe Npemnopy4YnT/ Kao Mepa Koja je y paHry Hajedumkac-
HUjMX Y NpoLiecy eHepreTckor yHanpehetba.

CeKkyHaapHa MHTepBEHUMja b1 ce ogHOCKNa Ha Tep-
MOW30/10Batbe KOHCTPYKLMje PaBHOI KPOBa W KPOBHYIX
Tepaca, ca CMosbHe CTPaHe, y3 13pady afekBaTHe Gpur3ny-
Ke 3awTnTe. CeM 0BOra, NOTPeOHO je 13010BaTH Ca Aorbe
CTpaHe MehycnpaTHe KOHCTPYKUMje W3HAA Moapyma,
ynasa 1 KOfCKOr npofsiasa.

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 facade 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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a7
D7

CrambeHa 3rpaga
BEJIMKE CNPATHOCTU - CONUTEP

High-rise residential building

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

bpoj ctambeHunx jeanHnLa 55 Number of apartments 55

NoBpLwMHa 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=76m?;
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
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[1BaHaeCToCnpaTHU CONMTEP TUMMYAH je NPeCTaBHUK
CTambBeHUX Kyna Koje Cy ce rpaaunne TOKOM LWe3aecuTix
ronvHa 20. Beka, 610 Kao [eo HoBWMX, BERMX ypbaHMX
notesa, OWNO Kao MojefMHauYHW ObGjeKTN Yy  LMpem
rpafckom jesrpy.

JenHocTaBHa KybuuHa ¢dopma, Mpo30opcKe Tpake,
napaneTy obnoxeHu TanacacTum NIMMOM, OMOHallake
npedabpvikaumje Kpo3 npodunaunjy dpacagHe obpane
(ManTepa), enemeHTM cy koje yecto cpehemo Ha
conuWTepuma OBOr nepuofa. Hosum maTepujanvma,
eNVMMHALMJOM OPHAMEHTA U HM3arbem MapaneTHux
M MPO30OPKMX Tpaka MOTeHUMpaHa je caBpemMeHoCT
HOBe apxuTeKTOHCKe dopme. Jlohe, Koje Cy AenMMUYHO
yByUeHe a JeNMMMYHO 136avueHe Y OfHOCY Ha OCHOBHY
dacanHy paBaH, pasdujajy macy wupux dacaga
HarnalaBajy 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.
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OcHoBa TNcKe eTaxe
Typical Floor Plan

HerpejaHo
unheated area

rpejaHo
heated area

OKO LeHTPanHO NOCTaBbEHOT KOMYHMKALIM]CKOT je3-
rpa ca jefHOKpaKVM CTeneHuwTeM 1 Aga NndTa, Ha TIn-
CKMM CMpaToBMMa Ce Hanase 4 CTaHa - Mo ABa TPOUMO-
CobHa v [1Ba BOMNOCOBHA, LLITO CE MOXKE CMATPaTV BEOMa
BMCOKMM MPOCTOPHUM CTaHAapaom. OBaKBOM OpraHu3a-
LIMjOM OCHOBE CBMM CTaHOBMMa je obe3beheHa ABoCTpa-
Ha opwijeHTaLKja, anu je CTeNeHWLLIHN NPOCTOP OCTao 6e3
KOHTaKTa ca dacafom, Te je cnabo ocBeT/beH U NpoBe-
TpeH. MNpur3emsbe 1 NOBYUYEHa eTaxa Cy Takohe Hamerbe-
HW CTaHOBakbY, Y3 3ajelHMYKe cadp<aje, 4OK Cy CY Yy noa-
DYMCKO] €Taxu CMeLUTEHe TeXHNYKE NPOCTOpHje.

CraHoBwM cy GyHKLMOHANHO A0O6PO peLleHy, ca jacHo
pa3ABOjeHOM AHEBHOM ¥ HONHOM 30HOM. CBM CTaHOBM
MMajy No jeaHy nohy Ha Kojy ce 13na3n 13 Tpnesapuje ca
KYXNHOM.

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

—

e l o-a'_w
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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.
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u ENEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,75 CNOJbAWMK 3WA 1 (SZ1) EXTERNAL WALL (SZ1)
ab 31a 14cm, obnoxeH ca yHyTpallkbe CTpaHe reinforced concrete wall 14cm, with 5cm com-
NPecoBaHOM TPCKOM 5CM ¥ FTUMNCaHVM ManTepoMm pressed reed insulation on the inside, plastered

with gypsum plaster

1,57 CNOJbAWMW 3WA 2 (SZ2) EXTERNAL WALL (S22)
Wbako 61okK 25cm, 060CTpaHO ManTepucaH breeze block 25cm, plastered with
NPOAYKHUM ManTepom lime-cement plaster

0,40 CNOJbAWMK 3WA 3 (SZ3) XTERNAL WALL (5Z3)
nBepuua 16 mm, an donuja, rpeamue 5/10 Ha 60 cm particle board 16mm, aluminium foil, batten 5/10 at
Ca NCNYHOM Off MHEeParnHe ByHe, TanacacTu inm 60cm distance, with mineral wool infill, corrugated

metal sheating

313 3 KA HETPEJAHOM MPOCTOPY (ZNT) WALL TO UNHETATED AREA (ZN1)
ab 3ng 14cm reinforced concrete wall 14cm

1,60 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (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 nioua 14cm mineral wool 2cm, reinforced concrete slab 14cm

0,70 PABAH KPOB 1 (RK1) FLAT ROOF (RK1)
acdant 2cm, uemeHTHa Kouwysbhua 3cm, asphalt 2cm, cement screed 3cm, hydroinsulating
xmapomn3sonatmja 1cm, 6eToH 3a nag 6¢cm, layer 1cm, concrete laid to fall 6¢cm, thermal insula-
Tepmou3onaumja 5¢cm, ab nnoda 14cm tion 5cm, reinforced concrete floor slab 14cm

043 PABAH KPOB 2 (RK2) FLAT ROOF (RK2)
acdanT 2cm, LeMeHTHa Kolyrbuua 3cm, asphalt 2cm, cement screed 3cm, hydroinsulating
Xmapomnsonaumja 1cm 6eToH 3a nag 6¢cm, layer 1cm, concrete laid to fall 6cm, thermal insu-
Tepmou3sonalmja 5cm, cuTHopebpacTa TaBaHuLa lation 5¢m, ribbed reinforced concrete floor slab
25cm, TplyanHu nnadoH 5cm 25cm, straw-plaster ceiling 5cm

35 MPO30P WINDOW

LPBEHN, IBOCTPYKM Ca Pa3MakHyTUM KPUIMMA,
yCKa KyTuhja

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

CUCTEM TPEJAHA
[AbWNHCKO rpejakbe / TOMoBOA

HEATING SYSTEM
district heating system — hot water

MPUNPEMA TOMJE BOAE
eneKTprYHY 6ojnep

HOT WATER SYSTEM
electric boiler




3rpafa je MacMBHOI CKAOMa, Yy MOTMYHOCTV mM3Beae-
Ha Yy apMypaHoM 6eToHy (Hocehu 3AoBK 1 TaBaHUYHE
nnoye). Vs3paxeHa cumeTpuja y opraHm3aumjy npoctopa
je npecnnKaHa 1y KOHCTPYKTUBHO pellerbe, WTo A0Npr-
HOCW CTaTNUKO] CTaBUNHOCTH BUCOKMX ObjeKaTa.

(MacapHa cTonapuja je ApBeHe KOHCTPYKLIMje, ca pas-
[BOJeHVM KPUAMMA, MHILMjaNHO 6e3 CnosbHUX 3acTopa.
Tokom ekcrnnoaTauuje 3rpaje, CyoueHu ca nperpeBarbem
1 NpOAyBaBarbeM KOA BEVKMX 3aCTak/beHWX MOBPLW-
Ha, CTaHapW Cy CaMOVHWLMjaTUBHO yrpahKeanv CnosbHe
poneTHe, pasznnuuTe no 60j1 1 peLlersy 1w cy y noTny-
HOCTW 3aMeHuNn hacadHy cTonapujy.

TepmMouzonaumja MacMBHUX dacafHWX 3KAoBa je
ypaheHa ca yHyTpalHbe CTpaHe njodama of TpCke, npe-
MantepucaHum. [lapanet 1Mcnon MpO30pPCKMX Tpaka
MMajy UCNyHY Off MMHepanHe ByHe 1 GacaHy obnory of
npoduancaHor n1uma.

YHyTpaWy 31O0BM Npema HerpejaHom crene-
HUWTY Cy apMUpPaHOBETOHCKK, fAeb/brHe 14cm, 6e3
Tepmousonauuje.

KpoBHa KOHCTPYKLIMja paBHOT KPOBa je TepMOKM30s10-
BaHa Ca CnosbHe CTpaHe KOMOW moYama 5cm, ca cnoje-
BMMa XMAPOW30NaLMje 1 3alTuTe.

MehycnpaTHa KOHCTPYKUMja M3HaZ noapyma je myHa
nnoua, 6e3 Tepmomrsonaumje, UCTo Kao 1 13mehy ctambe-
HYX eTaxa.

Mperpane n3mehy CTaHOBa Cy KOHCTPYKTUBHM apMui-
PaHOBETOHCKM 308K, AebibrnHe 14cm, 6e3 TepmMou3o-
naupje. lNperpaaHu 3MA0BKW Y CTaHOBKMMa Cy Of OnekKe 3u-
NaHe "Ha KaHT"

Y KOHTEKCTY eHepreTcke CaHaumje 3rpafe, Hajnpo-
6nematnyHKly nosmumnjy npeatceasba dacagHa ctona-
pvja Koja je y jeqHoM Aeny cTaHoBa Beh 3amerbeHa.

CeKyHaapHa VHTepBeHUMja 61 ce ogHOCKMA Ha Tep-
MOW30/10Barbe GacafHx napaneTa 1 6OUHVX Aenosa da-
cafie, CnosballHbM TePMOM30/1aLMIOHMM CUCTEMOM, NPK-
MEPEHNM BMCOKMM OBjeKT1Ma.

TepumjepHa WHTepPBeHUMja b1 ce ogHOCKNa Ha Ao-
MYHCKO TepMOM30SI0BaHe PaBHMX KPOBOBa M mehycn-
paTHe KOHCTPYKLMje Haj MOAPYMOM.

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, NPoLecK 3anoyeTvi TOKOM Lie3geceTnx rognHa
20.BeKa, HacTaB/bajy Cce 1y HapefHoj AeLeHuju, OCTu-
raBlUM BPXyHal, NOMOBMHOM cefamaeceTux. pahesuH-
CKa MHAOyCTpWja ce pa3swja mpatehn onwTe pasBojHe
TPEHAOBE, aTo Kao Pe3ynTaT MMa W3y3eTHYy NpoayKuujy
y CBMM 0bflacTUMa rpagvTesbCTBa, Na v CTaMbeHoj 13-
rpaareun. Y nepwogy 1971-1980. msrpaheHa je rotoso
YeTBPTUHA AaHalWrber cTambeHor doHaa Cpbuje (23,7%).
[oK je, TOKOM Lue3feceTnx roAvHa, apXUTEKTOHCKN W3-
pa3 npe cBera MPOWCTMLA0 M3 HOBOT YpOaHWCTUYKON
KOHLeNTa "OTBOPEHOr rpafickor 610Ka", UAEONOLKKUX 1
GYHKUMOHANMMCTUYKIX 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 Benvkmx GopmMn - ca HOBUM, CaBPEMEHNIM 1
cnobofHVUM  Kopulwhersem HOBUX MaTepujana, mpe-
dabpukoBaHWx enemeHaTta 1 CKaomnosa. [1pea NonosvHa
ceflamfeceTnx rogMHa npefctasba NepUos MHTEH3MB-
HUX UCTPaxkMBatba y AOMEHY apxMTeKType BULIENopO-
OMUHOT CTaHOBaha Yy Hac. Hawme, CTacasa reHepauuja
apxuTeKata Koju cy ce popmmpani y BpemeHy CTpyKTy-
pviparba MOAEPHOr MpUCTyna CTpyun. Ta reHepauwja-
Caja Tpara 3a HOBUM M3pakajHUM CpeacTBVMa, MOMe-
pa rpaHunue CTpyke, NCnuTyje MHTepakLmjy apxmuTeKkType
ca pyrMM yMETHOCTMMA — CKyINTYpOM, CAIMKAPCTBOM,
dunmom, mysukom. [Jobpy MOANOry 3a apxXuTeKTOHCKa
MCTPaXwvBarba NMPecTaB/bann Cy YecT 1 BPOojHU apXu-
TEKTOHCKO-YPOaHMCTUYKM KOHKYPCU: roTOBO cBe Behe
CTambeHe LienvHe Cy peann3oBaHe Ha OCHOBY pellerba
Koja cy nobujeHa v "KpucTanm3oBaHa” Yy KOHKYPCHOM
npoLiecy. HepeTko, paanno ce o NofyxBaTvimMa TOANKO 3a-
MalUHKMM, fla Yak H1 Hajseha rpaheBuHCcKka Npeayseha Tor
BpeMeHa HIUCY MOrfla fla UX peanuayjy camocTasnHo, na ce
jeaHo 1aejHoO pellerbe pa3pahneano v Matepujani3osa-
110 Y HEKOMIMKO TEXHOMOLWKM Pa3NnUUTUX TUMOBA. TOKOM
Tor npotieca ocehana ce 1 noTpeba 3a pasmeHOM UCKYC-
TaBa, Na je y OBOM Nepuoy HacTao Befinkx 6poj nyonn-
KauMja y KojuMa Cy aHanM3upaHu CBM acmneKTu mpojek-
ToBarba U rpahersa cTambeHnx 3rpaga. Micnutveare cy
MoryRHOCTV GopMMparba CTaHOBA PasUUMTIX CTRYKTY-
pa y oKBMpY Hajuewhe kopuwheHrx NpedabprkoBaHNx
KOHCTPYKTUBHMUX CMCTEMa, Tparafio ce 3a HOBMM MPOC-
TOPHMM KBanuteTma, GnekcMbnnHUM peLlersrma Koja
MOTY [la Ce npunarohasajy pasnnumTiM NOPOANYHNM YC-
NOBMMA, UCMIUTUBAH je 1 Pa3BMjaH OBNMKOBHM U IMKOBHM
noTeHUMjan MOHTaKHWX dacagHnx enemeHarta. Cefamae-
ceTe roAvHe Tako He MpeaCTaB/bajy Camo HacTaBak Mo-
3UTUBHOI TpeHAaa, Beh AoHOCe 3HayajaH MoMaK y KBaH-
TUTABHOM W KBaNWTaTMBHOM CMMCAY. MacoBHa cTambeHa
M3rpaaHa, HOBM OBIOKOBK M HOBA Hacesba, GppekBeHTHa
BMCKOBPEAHA apXWTEKTOHCKa pelletba MpefcTaB/bajy
OCHOBHY KapaKTepUCTUKY OBOT MepUOoAa.

Hosw beorpan ocTaje Hajsehy MOAUIOH 3a oBe Mo-
AyxBaTe, ann My ce cafa Npuapyxyjy 1 6pojHa npurpaa-
CKa Hacerba Ha oboay, beorpana npe ceera, anv 1 Apyrux
Behux rpafoBsa. bnarv OTKNOH Of cTpore ypbaHUCTHYKe
[OKTPUHE We3AeceTrx, 1 NoCTeNeHo NoMepatbe pasvepe

E - nepunopa 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 shift in 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 MOCTYMNLM MOTy UCnpobaBaTh 1
Y HeWTo MakWlM ypbaHnM cpearHama. YcmepeHa cTabe-
Ha rpaArba, Ca APKaBHUM W MPUBPEAHUM CYOjeKTMa, 1
[a/be je anconyTHO AOMMHAHTHY 3amajall CTaHorpafrbe,
anwv, CNopauyHoO Ce rpafe 1 CTaHOBW HaMeHEeHU CNo-
604HOM TPXUWTY, Oyayhn fa cuctem "noaesbrsarba’ CTa-
HOBa Nokasyje 6pojHe HefocTaTKke. Y TO BpeMe rpahesuH-
CKa npefy3eha pacTy v jadyajy TOAMKO Aa MOTY Aia MOYHY
Ca rpaAHOM CTaHOBa 3a "Heno3HaTor Kynua'

Kako ce TOKOM ceaameceTux rpaauno yrnaBHoM Ha
HOBMM JOKalwjama, mnoTesrma CNoboAHOr 3em/bulTa
BaH TPaAVLMOHANHUX MPaACKMX MaTpuUa, y TMNOMOLI-
KOj CTPYKTypW cTambeHux 3rpafa npeosnahyjy cnoboa-
HocTojehur 0bjekTn (40%) 1 namene (39%), koju, 3ajeAHO
Ca connTepuMa, YrHe Yak 90% objekata narpaheHmx To-
KOM cefamaecTux (aujarpam 1).

[Oujarpam 1 — 3acTynsbeHocT TrnoBa Mehy objekTrma rpahe-
Hum y nepuogy 1971-1980.

1%
Conutep
High-rise

10%
Y Huzy
Inarow

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



Byayhw aa je pey o neproay MHTEH3MBHE, MAaCOBHE,
T3B. "ycMepeHe” cTambeHe rpaarbe, npeosnahyjy 0bjekTu
KOju1 Cy Y NOTMYHOCTW CTaMOeHw — Yak 77% (avjarpam 2).
Tpeba HanomeHyT1 Aa je MHMLAJIHO OBaj NpoLeHaT brno
1 Behu, byayhi aa je BpeMeHoM jefaH 6poj 3ajeHNUKNX
M TeXHWYKMX NPOCTopa (NoHeKad 1 AenoBa nacaxa) y
npu3emsby NPOMEHNO HaMeHy 1 JOOKO KomepuujanHe 1
nocnoBHe caapxaje. Moryhe je ycnoctaButv n onpehe-
Hy Kopenaumjy BennurHe 1 ypbaHncTuKke aucnosuvumje
3rpaje ca MPOLEeHTOM HecTaMbeHmX AenaTHoCTH Y Npu-
3eMsby objekTa. Tako Kog cnoboaHocTojehux 3rpaga, Tek
12% 1ma 1 Heke ipyre GyHKUWMje (aenatHocTw), Hajuelwhe
Y BUAY MarbWx JIOKana y npusemsby. Taj npoueHart pac-
Te kof Behux 3rpafa - namena (24%) v conutepa (36%).Y
TOM CermeHTy nma Behnx objekata Koju Cy MHULMjANHO
MManv Heke KoMepuMjaHe caapaje y nprsemsby, of-
HOCHO Yuje Cy 3ajedH1YKe NPOCTOPHje BPEMEHOM KOH-
BepTOBaHe y nokane. Koa 43% objekata y HU3y, OCUM
CTambeHor, NOCTOjW U HEKN APYT CafipKaj, LUTO je 1 fo-
rMuHo, byayhu fa ce pagn o 3rpajama Koje cy y Tpaaw-
LMOHaNHoj ypbaHoj MaTpuLy, Hajuewhe y LUEHTPANHUM
rPafcKyM 30Hama.

[wjarpam 2 — 3acTyn/beHoCT objeKata ca AenatHocTMa mMehy
CTambeHVM 3rpafiama rpaheHviv y nepriogy 1971-1980.
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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 TUMOBMMa
objekaTa rpaheHnx y oBom neprogy npeosnahyjy 3rpa-
[e cpefilbe cnpatHocTh (6-7 eTaxa, Tj. [T4+5-T1+6), ocum
Kof cnoboaHocTojehnx 3rpaja - KOA HMX je paBHOMPaB-
HO yyelhe objekaTa ca Marbe off 4 eTaxe. Y cBa TpU Tvna,
3HayajaH je 1 yaeo objekaTa Makbe CNPaTHOCTU: KOA Co-
6oaHocTojehnx objekata Yak 63% je cnpaTHOCTM 10 [1+4,
Kop objekaTay HW3y To je 57%, 10K 45% namena npunaaa
0BOj rpynaumjm (MpoceyHa BPefHOCT 3a Lieo Neprog je
49%).

YKynHa NpoceyHa CNpaTHOCT 3a OBaj Nepwvof je 6,5 eTa-
a - BULLE Hero y 610 KOM ApYroM Neprofdy WTo Takohe
FOBOPV O WHTEH3UTETY W KapaKTepy rpafme. Hajmarba
CNpaTHOCT je y rpynaumjn cnoboaHocTojehnx objekata
— NpoceyHa BpeaHOCT je 4,9 eTaxka [IOK je Kof objekata y
HK3Y 5,7, KOA Nnamena 6,5 a Kof conutepa 13 eTaxa.

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

30
25

20

% cnoboaHoOCT. 0bjeKTH
free-standing

namene
lamela

Bpoj cTtaHoBa npwikasaH y Tabenn 1 KopecnoHavpa
ca cnpatHowhy objekata, a, MocMaTpaHo npema 6pojy
CTaHOBA Ha jeiHOj eTaxw, A0bVjajy ce BPeAHOCTY Of OKO
4 CTaHa Ha eTaxu. Kaga ce 0BM nogaun carnefajy y KoH-
TEKCTY NOBPLLUMHE 3rpafe y OCHOBM NPUKa3aHVM Ha Anja-
rpamy 4, jacHo je fia ce pafn O MarbVm CTambeHnMm jeau-
HMUama 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)

< 4 eTaxe
< 4 Floors

4 eTaxe
4 Floors

. 5 eTaxa

5 Floors

. 6-7 eTaxa
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8-10 Floors
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> 10 Floors

06jeKTI Y HU3Y
in arow

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

Tabena 1 - bpoj cTaHoBa no Tvnosvma 3a nepvog 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 3 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 eTaxka 6.5 49 6.5 5.7 13.0

Average no. of floors

[MpoceyaH 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 tunosn-  Chart 4 — The ground floor area (1 entrance) by 1971-1980
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[Iujarpam 5 nokasyje 3acTyn/beHOCT KOCUX / PaBHMUX
KpOBOBa, MMajyh y BMAY AaHallkbe CTarbe MOCMaTPaHMX
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 nepwogd 1971-1980), nako cy TOKOM ceampe-
CeTUX PaBHM KPOBOBW BUAN YOOMUAJEHO AaPXUTEKTOHCKO
pellerbe 3a BULENOPOANYHE CTambeHe 3rpafe. Kako ce
NPUINKOM Haforpafre AobujeHn MOTKPOBHMU MPOCTOP
Hajuyelshe KOPWUCTM 3a CTaHOBArbe, Anjarpam 6 Momaxe aa
ce CTekHe 6osba CMKa O 3rpafama M3 OBOr Mepuoaa —
OAHOC je 47:53, ynpoceyeHo 3a Lieo Nepuoa.

Avjarpam 5 — 3aCTyn/beHOCT KOCKX M PaBHWX KPOBOBA Ha
objekTma rpaheHrM y nepuroay 1971-1980.
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[Oujarpam 6 — Kopuwhere NOTKPOBHOI NPOCTOPa Mo TUMOBK-
Ma 3rpaga 3a nepmog 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
I
I .

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 (avjarpamn 8 1 9), n po-
MUHAHTHUM dacaaHum obnorama (aujarpam 10) noma-
Xy Aa ce carnefajy Heke off OCHOBHMX KapakTepmcTumka
3rpaja HacTanux TOKOM ceflamaeceTvx rogmnHa 20. Beka.
Tako, CymMpaHo 3a YnTaB Nepmom, MOXeMo 3aKiby4nTh Aa
npeosnahyjy 0bjekTy koMnakTHe ocHoBe (64%), ca aoc-
Ta oTBopa (64% 36MpHO 3a nojenHayHe OTBOPe W MPo-
30pcke Tpake). lNpunvkom n3rpagre y CTtaHoBe Cy, Mo
npaswiy, yrpahvBaHn ApBeHN NPO30PK, AOK je Ha NoKa-
NMMA ¥ 3ajefHWYKMM NpocTopujaMa Hajuelhe yrpahu-
BaHa T3B. "LpHa bpasapuja” Y nocnearse Bpeme CTaHapu
cBe vewhe 3amerbyjy ctapy ctonapujy MNBL npo3sopu-
Ma, Ma MCMUTMBakbE aKTyenHOr CTakba [aje 3a OBaj Nepu-
ofl cnenehy pacnogeny: ApserHn npo3opu 94%, MBL| 5%,
anymyHujym 1%. 3a nocmatpanu nepunog 1971-1980. ka-
PaKTepUCTNYHA je WHAYCTPWjanM30BaHa rpaaba, ca npe-
babprkoBaHNM BETOHCKMM KOHCTPYKLUMjama (CKeneTHe u
naHenHe), npedabprKoBaHUM TaBaHWLAMa M Pa3INUUTIIM
obnnymMMa, y NOTNYHOCTU UK AenuMmnyHo npedabprko-
BaHMx dacagHvx narena. Kaga je pey o dacagHum obno-
rama, y Behux objekata Haj3acTyn/beHuju Cy 61nmn oneka
1 6eToH, a y MarbWx Npeosnahyje mantep. M osaj nofa-
Tak 61 Tpebano NocMaTpaTh y KOHTEKCTY HaforpaheHmnx
3rpafa, byayhu fa je yecta onumja KOMMNeH3aumje CTaHa-
pVIMa 3a CarflacHOCT 3a Hadorpaaky brna 1 obHoBa daca-
[le, a Taja je rOTOBO YBeK ManTep 3aBpluHa obpasa.

[Lwnjarpam 7 — CreneH pa3yheHocTv objekTa no TMNoB1Ma
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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[Oujarpam 8 — bpoj 1 reomeTpuja NPo30pckKx oTBopa No Tvno-  Chart 8 — The number and geometry of window openings
BuMa 3a nepwog 1971-1980. by 1971-1980 house type
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[Iujarpam 9 — Matepwjan Nnpo3opckmnx okeMpa no Tmnosuma 3a  Chart 9 — Window materials by 1971-1980 house type
nepuog 1971-1980.
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Oujarpam 10 — QacagHa obnora — matepujanu no Tmnosmma 3a  Chart 10 — Facade rendering and cladding — materials by 1971-
nepvog 1971-1980. (MpoueHTyanHa 3acTynsbeHocT seha on 100% 1980 house type (percentage higher than 100% illustrates us-
npeacTaBba NPUMEHY BUALIE Pa3NNYUTIX 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-
paKTepUCTVYHA rpaftba Y CKIOMY OTBOPEHOT rpafckor
6r10Ka, WTO Ce BWAM U U3 CTPYKTYpe Npu1KasaHe Ha avja-
rpamy 1 — Tek CBaka AeceTa 3rpaja je rpaheHa y ckno-
My TPaaMLMOHanHor (3aTBOpeHor) rpafackor 6noka, rae
00jeKT GOPMUPAjy KOHTUHYaNHK ynnuHu GpoHT. MNoceb-
HO Ce KapaKTePUCTUYHMM 33 OBaj NEPUOA MOTY CMaTpaTy
Behe dopme — BuLLECTpaTHe, Pa3BUjeHe namene v Conv-
Tepu. Conutepu Cy y OBOM Nepuofy 3acTym/beHu ca OKo
11%, anwv Taj 6poj, 3aNpaso, YMHM BUWeE 0 63% of yKyn-
HOT 6poja OBaKBMX CTambeHux 3rpaga y Cpouju.

Tabena 2 npwkasyje OCHOBHE OCOOMHE apXMTEKTOH-
CKOr CKona 1 MaTepujanusaunje TMNMYHUX 3rpaja 3a
nepuof 1971-1980. koje Cy pe3ynTaHTa CTaTUCTUYKKX
aHanm3a nocmaTpaHor y30pKa. TMNoBKM Cy MNyCTPOBaHM
ofiroBapajyhm nojasHUM 0bAMLMMa, NPKU YeMy Cy CBeC-
HO M30erHyTe Hajno3HaTWje U HajeKCnpecuBHWje 3rpafe
1 Hacesba OBOr Nepuopa (y Hamepu Aia ce npoHahy "mo-
nencku’ objekTu).

YnopeaHum nocMaTparbeM KapakTepucTUUHNX OCO-
6VHa NpviKazaHWM Ha Tabenun 2, youaBamo Aa Cy TWMo-
BU M3OMbEPEHUMPaHY NMPBEHCTBEHO MPemMa BENUMHY
(cnpaTHOCT, NoBpLWKHa, 6poj CTaHoBa). Maru cnobog-
HocTojehr 06jeKkTV MMajy Hajsulle enemeHaTa Kapak-
TEPUCTUYHUX 3@ TPAAWLMOHANHY TPajrby; OAIMKYje X
Matba CMPaTHOCT, jeHOCTaBHA TeXHOMOLWKAa peLlerba,
nojefnMHayH1 OTBOPW Ha dacaam CTaHAapPAM30BaHNX Av-
MeH3Wja, yecTa ynoTtpeba ManTepa Kao 3aspluHe dacagHe
obnore 1 cn. Y Behux objekaTa, apXMTEKTOHCKM 13pa3 je
MOZEPHMUjV, C BENVKAM OTBOPVIMA UM MPO30PCKIM Tpa-
KaMa, HelTo pa3BujeHnjum dopmama, 6ETOHOM, ONeKOM
1 PasNYUTM HOBUM dacafiHiM obiorama, Kao WTo Cy
"Kynwuje’, Mo3aurK ninoyue u .

Y rpynaumju cnobofHoctojehrx objekata knactep
aHanu3a je nokasana fiBa JOMUHaHTHa noaTuna. Mpsu, 3a
HWjaHCy 6POjHM}K, MOATUM YMHE Matbe 3rpafle, jeAHOCTaB-
HUje dopmMe 1 MaTepwjanmn3alLvje, HacTane eBoNyTUBHIM
Pa3BojeM TexHVKe rpagree nocnepTtaHor neprofa. Kako
ce TakBu 0bjekTn mMory Hahu 1y Behum 1y Marum mec-
TVMa, CaMOCTasTHO VAN Y OKBUPY CTaMOEHMX Hacesba, 3a
penpeseHTaTBHK 0bjekaT 13abpaH je Npumep ynpaBo

E - nepunopa 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 Behu objekTw, 3rpage cnpatHocTy MN+4
no [+6, MofepHWjer apxXmMTeKTOHCKOT 13pasa, rpahexu
NPETEXHO WMHOYCTPUjANIN30BaHNM TeXHMKaMa rpagrbe.
Kako nmocTtoju aHanoruvja nu3mehy vabpaHor penpeseH-
Ta 3a cTambeHe namene u OBakBWX crnobofgHocTojehnx
3rpaga, KopvicHe nHdopmaumje 3a aaTi NOATMN MOry ce
AOBUTY NocmaTpakbem KapakTepucTmKka penpeseHTaTh-
BHOr objekTa TMna E5.

Tabena 2 — OCHOBHE KapaKTepUCTNKE 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 M42- M43 win N+4-1+6 | T14+5 - 147 M+4 - P+6 [1+13

Number of floors GF+2-GF+30rGF+4-GF+6 | GF+5-GF+7 GF+4-GF+6 GF+13

HaunH kopuwwhetba 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 unm 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 or27 approx. 75

Bpoj cTaHoBa no etaxu 2-3 nnn 4-5% 3-4 nnn 4-6 3 5-6

No. of apts. per floor 2-3 or 4-5* 3-4 or4-6

PasyheHocT ocHoBe
Complexity of floor plan

Komn. nnu pasyheHa*
compact or complex*

Komn. nnu pasyheHa
compact or complex

Komm. unun pasyheHa
compact or complex

Komn. unwv 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 Behunx* gumeHsvja
single, low or high*
window-to-wall ratio

00jeKTn ca jocTa
oTBOpa

high window-to-wall
ratio

0bjeKTy ca jocTa
oTBoOpa

high window-to-wall
ratio

objeKTu ca gocTa
oTBOpa

high window-to-wall
ratio

MaTepwjanusaumja npo3s. oksmpa
Window materials

Apso
wood

Apso
wood

ApBo
wood

Apso
wood

3aBpluHa obpaaa dacape
Facade rendering

ManTep unm 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

OcTanw KapakTepucTUUIHM
nojaBHu 06AMUM
Other characteristic examples

* Baxu camo 3a objekTe Behuix aumensuja * applies to large buildings only




3a penpe3eHTa CTambeHux namena 1abpaxa je 3rpa-
[1a HeWTO eKCNpPeCuBHUjer apxXUTEKTOHCKOr 13pasa. Ha-
nMme, Hajgehu fieo objekaTa OBOT TUMa paheH je Ha OCHO-
BY pe3ynTata apXUTeKTOHCKO-YPOaHNCTUUKMX KOHKYPCa,
1 KapaKTepulily ce TeHAEeHUMjOM MHOBMParba MPOCTOpP-
HOPHWX, KOHCTPYKTUBHWX 1 OOIMKOBHMX pellerba CTam-
6eHe m3rpagrse. Ocm GopmManHyx ocobmnHa Koje ofro-
Bapajy pesyntatMma Krnactep aHanmse, Ha M3abpaHoMm
00jeKTy youaBajy ce W efneMeHTU TUMWYHK 3a apXu-
TEKTOHCKA WUCTpaKmMBatkba OBOr MepUoAa, a Koju YKasyjy
Ha cneunduyHe Npobneme Koju ce MOry jaBUTV NPUK-
KOM eHepreTckux yHanpeherba.

paherbe y TPaAVLMOHAHOM rPafCKoM GIOKyY 3axTe-
Ba Npunarohasarbe YCI0BYIMA NIOKaLWje, XOPU30HTANHO)j 1
BEPTUKaNHOj perynaumju. 3aTo je 3a penpeseHTa OBOr TWMa
n3abpaH objeKkaT apXUTEKTOHCKOr CKIoMa 1 MaTepujani-
3aUmje TMNYHUX 3a ceflamaeceTe roauHe 20. Beka (Npema
pe3ynTaTviMa Knactep aHanmnse), Hade yCnewHo UHTerpu-
caH y noctojehe, rycto nsrpaheHo, rpafcko TKMBO.

Kao wro je Beh nomeHyTo, TOKOM CeflaMeceTux ro-
AMHa m3rpaheH je Hajgehu feo cTambeHnx conutepa y
Cpbujn 1 Ta Gopma CTaHOBAbA je MHTEH3VBHO UCTPaXN-
BaHa TOKOM OBOT NMepuroga. Pe3ynTar je pasHOBPCHOCT ap-
XUTEKTOHCKIIX peLlierba, MPUMeHa PasnnynTix Matepuja-
Na 1 TEXHUUKMX pellera. 3a penpeseHTa je 1 13abpaH
objekaT ca TUNUYHUM 0CobMHaMa NpemMa KnacTep aHanw-
31, OHOCHO 3rpafia Koja ce Moxe Hahw Takopehu y 61no
Kojem rpagy, 1 He Mopa HyHo 6uTr ieo Behix notesa u
NOTMYHO HOBMX Hacesba. CTaMOeHn ConuTep Koju je npw-
KasaH y KaTeropwju "oCTanu KapakTepUCTUYHYM MojaBHu
06n1un” NnpeacTas/ba NPUMEP HELITO pa3BujeHnjer ob-
NIVKa OCHOBHOT T1Ma W MOHOBIbEH je Ha ceflaMmpaeceTak
FOTOBO MAEHTUYHMX ObjeKaTa y Kojuma »m1eu oko 12000
JbyAM, Na Ce 3aTO MOXe CMaTpaTV CTaTUCTUYKI peneBaHT-
HMM 3a OBY Kateropujy.

E - nepunoa 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 cnobogHoctojeha 3rpaga  Free-standing residential building

CnpatHocT Mo+Mp+3 Number of floors B+GF+3
bpoj ctambeHunx jeanHita 12 Number of apartments 12
[NoBplMHa TUNCKe 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?
CnpaTtHa B1CKHa Heto (Cetnna) 260cm Floor height Net 260cm
Bpyto (CnpatHa) 286cm Gross 286cm
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BuwenopoamnyHa ctambeHa 3rpaaa cnpaTtHocTn M+3
KapaKTepucTnyaH je npeacTaBuMK eKOHOMUYHE rpagse,
NOCeBHO 3aCTYM/bEH Y MakbMIM MECTUMA Y YHY TPaLLIFHOCTH,
rae, 360r mMarber 6poja CTambeHux 3rpaaa, UHAYyCTpuja-
nv30BaHa rpagma Huje ouna ncnnatvea. ObjekT nonyT
OBOT YeCTo Ce jaBsbajy Yy CKMOMy Marbkx CTaMbeHMX Ha-
cerba, 0OMYHO Be3aHux y3 dabpuke 1nn apyre npuspes-
He cybjeKTe Koju Cy 3anolbaBanu Behu 6poj pagHuka.
Mako je objekaT rpaheH Ha nviLy MecTa, Ha FeMy youa-
BaMO nojefrHe enemeHTe nomyT OETOHCKMX OKBMPa OKO
BOUHMX MPO30pa UK TpeTMaHa orpage floha Kojuma ce
CTPEMM HeLWTO CaBpeMEHNjEM apXUTEKTOHCKOM 13pasy.

3rpagja je WCK/byuMBO CTambeHor KapakTepa, 6e3
TepUMjanHUX AenaTHOCTW WTO je 1 KapakTepUCTUYHO 3a
OBaj TUM.

E - nepunopa 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

3rpaga vma nogpym, npusemsbe v 3 cnpata, ca
MAUTKUM KOCMM KPOBOM. Y MOApYyMy Ce Hafase ocTaBe
M TEXHWUKe NPOCTopwje, AOK Ce Ha CBMM CTaMOeHVM
eTaxama (yK/bydyjynm 1 npuisemrbe) Hanasu no Tpu
CTaHa: MatbW, jeAHOCTPaHO OPWjeHTUCAH Y CpeaMLUHEM
neny, 1 ABa Beha, ABOCTpaHe opujeHTaumje Ha 6OUHUM
cTpaHama. CTpyKTypa CTaHOBa [OHekne Bapwpa Mo
eTakama, Hyaehu Behw 6poj CTaHOBa  Pa3NUUUTLX
CK/I0MOBa ¥ MOBPLWMHA.

Kop BeRux CTaHOBA KYXMHCKM 1 CaHVPaTHY 610K no-
CTaB/beHW Cy Y3 6oYHY dacagy, Yvme je omoryheHo npw-
POLHO NMpOBeTpaBaHbe 1 OBMX MPOCTOPY)a.

KomnneTHo peluerse NPOW3BOA je cucTemMaTcke pa-
umoHanm3aumje, 6e3 MKankeor "packnara” - 61no aa je
pey 0 NPOCTOPY WA MaTepujary.

E - nepunopa 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 ENEMEHT TEPMWYKOI OMOTAYA
W/m?K

ELEMENTS OF THE THERMAL ENVELOPE

1,68 CMOJbALWRW 3L (SZ1)
31[ Of oneke 25 cm, ManTepucaH ca yHyTpallre
CTpaHe NPOLYKHVIM ManTepoMm, CNoSba TepaHOBOM

EXTERNAL WALL (SZ1)

brick wall 25cm, plastered with lime-cement plaster
on inside, decorative plaster terranova

on the outside

1,46 31 KA HETPEJAHOM MPOCTOPY (ZN1)
31 o oneke 25 cm, 060CTPaHO ManTeprcaH
NPOMYKHUM ManTepom

PARTITION WALL TO UNHEATED AREA (ZN1)
brick wall 25cm, plastered both sides with
lime-cement plaster

1,73 MEBYCIPATHA KOHCTPYKLWJA MCMOA
HEPEJAHOT MPOCTOPA (MTT)
necak 3cm, 6:1ato ¢ nnesom 5cm, TM3 20cm,
NPO4YKHM ManTep 2cm

FLOOR CONSTRUCTION

UNDER AN UNHEATED AREA (MTT1)

sand 3cm, rammed earth with chaff 5cm, TM3 slab
with hollow clay block 20cm plaster ed with
lime-cement plaster 2cm

1,16 MEBYCIPATHA KOHCTPYKLIMIA N3HAL
HETPEJAHOT MPOCTOPA (MNT)
napkeT Ha achanTy 3cm, Nonora of] APBo-
BIakHacTvx noya 3cm, TM3 20cm, npoaykHun
Mantep 2cm

FLOOR CONSTRUCTION

ABOVE UNHEATED AREA (MN1)

parquet on asfalt 3cm, wood fiber board base 3cm,
TM3 slab with hollow clay block 20cm,
lime-cement plaster 2cm

33 MPO30P
JPBEHW, ABOCTPYKM Ca CNOjEHUM KpUIMMa

WINDOW
Wooden, single frame, connected double sash with
single glazing

CUCTEM TPEJAFA
JarbVIHCKO rpejatbe / Tonnosos

HEATING SYSTEM
district heating system — hot water

MNMPUMPEMA TOIMJIE BOJE
eneKkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler




Objekar je MacMBHOr CKNoMa, ca HocehrM 31MA0BMMA
nebrbuHe 25cm, TaBaHULOM Tuna TM3 1 apmupaHobe-
TOHCKMM CTeNeHnLITeM y cpeaniibem pacTepy. GacaaHu
31A0BK Cy Oe3 1Kakee TepMomrsonaumje, ca "TepaHoBom”
1 BeWTaYKMM KaMEHOM Kao 3aBpLUIHOM 06pafom. Kpos je
KOC, Ca pOroBM1ma npeko nyHe Ab nnouve, AOK je TaBaHN-
Ua Npema nocnefroj etaxun TM3 (TaBaHCKM npocTop ce
He KopucTw). EHepreTcke nepdopmaHce oBakaMx 3rpaaa
Cy BeOMa nolle, byayhv fa HX jelaH enemeHT TepMuy-
KOr OMOTaya Huje 130M10BaH, a 3MAOBW U TaBaHMLE VMajy
Makby TEPMUUKY MacCy Off CTapujVIX 3UAaHNX 3rpaja Macu-
BHOI cucTema.

APXUTEKTOHCKM CKNOM MOMyT OBOr npyxa moryh-
HOCTM 3a pasuuMTe BWAOBE eHepreTcke CcaHauuje.
HajjenHocTaBHMje Mepe Nofpa3ymeBase by NOCTaB/barbe
TepmMou3onaumje 1 Hoee GacaaHe obnore ca cnosballirbe
CTpaHe, y3 3aMeHy dacafiHe ctonapuje. Kako ce paam o
0bjeKTMa Mane CNPaTHOCTU U jeiHOCTaBHe reomMeTpuje,
OBe MHTepBeHLMje He NPefCTaBbajy TEXHUUKK Npodnem
1 Morne 61 ce UCMNATUTM Y BEOMA KPaTKOM POKy. V30-
NOBatbeM TaBaHVLie MpeMa NoAgpyMy M NpemMa TaBaHy, na
Yak 1 31A0Ba MpemMa CTeNeHMLLIHOM NPOCTOPY, KOMMe-
TaH TepMUYKK OMOTay 61 MOrao fAia ce CaHvpa y3 pena-
TVBHO Mana ynarawa. JeHoCTaBHa reomeTpuja objekTa
omoryhaBa 1 KpeaTuBHWjN apXUTEKTOHCKX NPUCTYN, pe-
MofenoBarbe 00jeKTa, eKCTeH3Wje Y XOPU3OHTANIHOM
BePTVKaANHOM MAaHy v cn. [JoaaTHN TEXHUYKKM CUCTEMM
Mornn 61 ce cmewTaTV y nomohHe nofpymcke npoc-
Topuje, Kao 1y cnobofaH TaBaHCKM NMPOCTOP, Tako [Aa
noCTOje MOBOJbHM YCNOBM 3a pa3MaTparbe Hajluvper
AMjanasoHa mepa 3a yHanpehetrbe eHepreTckux nepdop-
MaHCK objeKTa.

E - nepunopa 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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E5
E5

CrambeHa 3rpaga TvMna namena

Residential bulding — lamela

CnpatHocT Mo+Mp+6(7) Number of floors B-+GF+6(7)
bpoj ctambeHux jeanHnta 26 Number of apartments 26
[NoBpLMHa TUNCKe eTaxke  bpyTo 261m? Floor area Gross 261m?
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 Of Haj3acTynbe-
HUjWX MOjaBHYX 0BNMKa apXMTEKTYPE BULLEMOPOAVUHOT
CTaHOBara ceflamaeceTnx rogmnHa 20. Beka. lNprkasaHn
objeKkaT 1Ma jacHO M3pakeHe CBe TWMOMOLLIKE 0CObWHe
KapaKTepucTuyHe 3a CBOj Nepwiof - namene dopmmpajy
KPYTHY apXUTEKTOHCKY GopMy, Mace ce pasrpahyjy npa-
Tehv norvky dyHKUMOHaNHOT CKoMa - CTaMbeHor ABOT-
paKTa; 6ETOH Vi OMnekKa, MPO30PCKe 1 NapaneTHe Tpake fAe-
GUHVILY TMKOBHOCT 1 NAACTVKY dacafHOr nnaTHa.

Objekat UMma 6 TUMCKMX CTaMBEeHNX eTaxa, Npri3emibe
W 7. Cnpat Cy noByYeHu, a y GopmMu 1 Matepujany au-
depeHUMpaHn y OfHOCY Ha OCHOBHW Kopryc. Y npw-
3emsby Cy omoryheHn npofopu npema yHyTpallkim
JBOPULITUMA.

E - nepunopa 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 Jamela 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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E - nepunoa 1971 -1980. E - period 1971 - 1980
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HerpejaHo
unheated area

rpejaHo
heated area

ObjekaTt je npojekToBaH y GOpPMM ABOTPAKTa, Ca Mo
4 cTaHa no cTeneHnwHOM uyBopuLTy. CTaHOBM Pa3HO-
BPCHUX CTPYKTYpa (0f jeAHOCOBHOr 10 YeTBOPOCOBHON)
dopmmrpajy ce No MAEHTUYHOM MPUHLMMY - OKO TUMCKOT
pellera 6110Ka Koju UMHe npeacobrbe, 0befoBakbe, Ky-
XWHba M KyNnaTUIo Ha 3ajeAHWUYKOj MHCTanaumnmoHoj Bep-
TVIKanu, HXKy ce cobe npunaroheHe TpaxeHoj CTPYKTY-
pW CTaHa. Y CBMM CTaHOBMMa OCTBapeHa je (MUHVMYyM)
[BOCTpaHa opujeHTauuja, a mpema CTeneHnLWHOM Npoc-
Topy NpeasvheH je T3B. "MMPHW NpeanpocTop” Koju Ciy-
X UCTOBPEMEHO Kao 3By4YHa bapujepa 1 ocTaBa 3a Ou-
LMKNe 1 KOAMLa 3a No fiBa CTaHa.

Mpur3emrba Cy NPeTeXKHO CTambeHa, ca npeasuhHeHVIm
33jeJHNYKNM NPOCTOPMjama y3 OCTBapeHy NMPOXOAHOCT
npema CBUM YHyTpallH M 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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OpwurvHanHe u ENIEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
KOHCTpyKLMje W/m?K

0,77 CNOJbAWMK 3WA 1 (SZ1) EXTERNAL WALL (SZ1)
6eTOHCKM NaHen 7cm 0bNoXeH Ca yHyTpallbe reinforced concrete panel 7cm with 10cm thermal
CTpaHe Tepmou3sonauumjom 10cm 1 omantepucaH insulation on the inside, plastered with
NPOAYKHUM ManTepom lime-cement plaster

0,77 CNOJbAWMW 3WA 2 (SZ2) EXTERNAL WALL (SZ2)
TPOCNOjHM NaHen: 6eToH 5cm, TepMour3onaumja triple-layered panel: concrete 5cm, thermal insula-
10cm, 6eToH 7cm tion 10cm, concrete 7cm

0,67 CMNOJbAWMK 311 3 (SZ3) EXTERNAL WALL (SZ3)
6eTOHCKM NaHen 5cm, Tepmorzonauuja 10cm, concrete panel 5cm, thermal insulation 10cm, fac-
bacanHa oneka 12cm ing brick 12cm

0,40 CNOSbAWMW 3WA 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 Off MUHepasiHe ByHe, BasloBuTe 60cm distance, mineral wool infill, corrugated fiber
CanoHWT nnoye cement sheating

3,09 310 KA HEFPEJAHOM MPOCTOPY 1 (ZNT1) 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 ObNOXeEH Ca YHyTpallHe concrete panel 7cm with 5¢cm thermal insulation on
CTpaHe TepMon3onaumjom 5cm 1 omanteprcaH the inside, plastered with lime-cement plaster
NPOAYKHUM ManTepOM

1,13 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA 1 (MNT1) ABOVE UNHEATED AREA (MNT1)
napkeT 1,2cm, NoAnora o4 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 MEBYCIPATHA KOHCTPYKUMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 2 (MN2) ABOVE UNHEATED AREA (MN2)
Tepauo 2 ¢m, UemMeHTHa Kowysbuua 3cm, MC terrazzo 2cm, cement screed 3cm,
TaBaHMUa 22cm IMS prefabricated concrete slab 22cm

1,33 MEBYCIMPATHA KOHCTPYKLUMIA FLOOR CONSTRUCTION ABOVE BAY (MET)
N3HAJ EPKEPA (MET) parquet 1.2cm, wood fiber board base 3cm, natron
napkeT 1,2cm, NOANora of APBHO BaKHACTUX paper, IMS prefabricated concrete slab22cm
nnoua 3cm, Hampor nanup, IMC TaBanuua 22cm

1,96 MEBYCIMPATHA KOHCTPYKUMIA NCNOA FLOOR CONSTRUCTION TO UNHEATED AREA (MTT1)

HEMPEJAHOI MPOCTOPA (MTT1)
LemeHTHa Kowwysbuua 3cm, MMC TaBaHnua 22cm

cement screed 3cm, IMS prefabricated concrete
slab 22cm




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

0,86 PABAH KPOB 1 (RK1) FLAT ROOF (RK1)
WrbyHaK 5cm, xuapomnsonaunja 1cm, 6eToH 3a nag  gravel 5¢m, hydroinsulating layer 1cm, concrete
MWH. 5cm, Tep nanvp, cCTponop 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)
Tepauo 5cm, xuaponsonauuvja 1cm, 6eToH 3a nag terrazzo 5¢cm, 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 TaBaHMua 25cm 2.5cm, bitumenuos layer 0.5cm, IMS prefabricated
concrete slab 22cm
35 MPO30P WINDOW

JPBEHW, ABOCTPYKM Ca Y3aHOM KyTUJOM U eClIMHIep
[PBEHOM PONETHOM

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

CACTEM TPEJAHBA
JaIbVHCKO rpejarbe / TonnoBos

HEATING SYSTEM
district heating system — hot water

MPUNPEMA TOMJIE BOAE
eNeKTpUYUHY 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. TaBaHuue cy ap-
MUpaHOBEeTOHCKe Mnove, a dacaHu 3UA0BK Cy Pa3nu-
YUTKX CKAIOMOBA - Ha "KankaHuma” cy To npedabrikoBaHm
6ETOHCKM NaHenu ca oxsbebsbeHnM HaTyp 6eTOHOM Kao
3aBpLIHOM 00pafioM, MPO30PCKe, OAHOCHO MapaneTHe
Tpake 0bnoxeHe Cy MO3aviK MnovvLama, a nojefnHu cer-
MeHTV Gacafe v3BefeHu cy y dyroBaHoj oneyn. Ha roto-
BO CBWM eneMeHT1Ma TePMUYKOr OMOoTada npefsrheHa
je oppeheHa ToNNoTHa 3allT1Ta, anu, ca CTaHOBMLLTA aK-
TyenHvx Nponuca 1 CTaHgapaa, oHa je Heoarosapajyha.
3HauajaH yaeo y TOmIOTHUM rybuuymnma nmajy v dacaa-
HW OTBOPM - MPO30PCKe Tpake Ha CTaMbeHMM eTaxkama Y
[OTPajanoj CToNapuju, Kao 1 BEVKe CTakieHe NoBpLm-
He Ha 3ajefHWYKMM NpoCcTOpKjama y Npodunmnma of T3B.
"UpHe 6paBapuje”.

EHepreTcka caHauuja cTambeHuMx 3rpaga nomyT OBe,
He MOXe Ce Pa3MaTPaTK Kao MyKO TeXHWUYKO NTarbe; MO-
pajy ce carnefaT CBU enemMeHT apXUTEKTOHCKOT M3pa-
33, KOMMO3WLMOHa Nor1Ka BonyMeTpuje 1 dacaaHmx Ma-
Tepujana. HajedeKTHWja MHTEPBeHLMja - 3aMeHa dacanHe
cTonapwje - yjeHo je 1 HajjeaHOCTaBHMja 3a pennsaunjy,
Oynyhv la ce MOXe peanvsoBaTVi v UHAMBWAYANHO, NO
CTaMOEHNM jeArHULAMA, @ KyMyNaTUBHU ebeKTr Ha Hu-
BOY LiennHe Cy 3HauajHu 360r BeMKOr yaena TomoT-
HUX rybuTaka Ha dacaiHM OTBOPUMA Y YKYMHOM eHep-
retckom 6unaHcy 3rpage. C Apyre CTpaHe, nwTarbe
yHanpeherba NyHMx GacagHvx enemeHata npeacTasba
nocebaH 1133308, akO Ce 1Majy Y BUY FoKXOBa KOMMIEKC-
HOCT 1 PAa3HOBPCHOCT.

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.



E - nepwop 1971 - 1980. E - period 1971 - 1980
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CrambeHa 3rpaga Residential building in a row
y OKBUPY rpafckor 6noka
CnpatHocT Mo+Mp+4+lc Number of floors B+GF+4+L
Bpoj cTambeHnx jeanHnua 16 Number of apartments 16
NoBpLnHa TMNCKe eTaxke  bpyTo 207m? Floor area Gross 207m?
Heto 176m? Net 176m?
[oBpLVHe 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-vx rogvHa rpafma y TPaaULUMOHANHOM,
rycTo m3rpaheHom rpafckom TKMBY Guna je crnopagmy-
Ha, ann objeKTV NoMyT OBOr MOKa3yjy CBe OCHOBHE TW-
NOSOWKe KapaKTepUcT1Ke CBOT Neprioaa. PaBHomnpagaH
TpeTMaH CBUX eTaxka, BeNMKX GacaiHv OTBOPH, BEPTUKA-
ne ca nohama, orneka 1 HaTyp 6eToH Ha dacagHoOM MnaT-
HY YKa3yjy fia Ce v KOA T3B. "TpaAckmx niaombou” Tparano 3a
HELUTO CaBPEMHMj M apPXUTEKTOHCKOM 13Pa3oMm.

Y XOPW30HTaNHOM ¥ BEPTHKANHOM MiaHy objekat npa-
TV perynauujy rpagckor 6noka. Ca ynmyHe cTpaHe 3rpasa
“Ma npursembe, 4 cnpata 1 NoByueHy eTaxy ca KPOBHOM
TepacoMm Koja npaTu KOTy BEHLa CyceAHOT 0bjeKTa, IoK, Ca
[BOPVILLIHE CTpaHe, Nocnefrba eTaxa vma NyHy BUCKHY 1
rabapuT MAEHTMYAH CNPaTOBMMA UCTIOZ Hoe.

E - nepunoa 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 MOTNYHOCTM HamerbeH CTaHOBakbY,
anun cy, BPeMeHOM, CTaHOBM y NMpuU3emsby novenu aa ce
KOpMCTe Kao NOCNoBHW NpocTop. OCHOBa je KOMMaKTHa,
HEWTO Cy)KeHa Yy [ABopuwHoM feny, dopmmpajyhu
CBeTNapHuKe Kojuma je omoryheH npvpoaHM OCBET/baj
M MpOBETPaBatbe CBMX CTaMOEHMX MPOCTOpWja, Kao U
CTeNEeHNLWHOT NPOCTOpa.

Ha cBakoj eTaxut (0CMM NOBYYeHOT Cnpata) MMa no 3 CTa-
Ha pasnnunTe CTPYKTYPe, jJeAHOCTAaBHOT CKII0Ma, Ca MPOCTO-
pujama CKPOMHMX AuMeHsmja. [Nprisembe je MPOXoaHO 1
omoryhaBa AVPeKTHy Be3y Ca yHyTpalLHbMM ABOPULLTEM, Y
NOAPYMY Ce Hafase CKIOHWLUTE, 33jedHVYKe npocTopuje 1
CTaHapCKe OCTaBe, a Ae0 NOBYyYeHe eTaxe Ca KPOBHOM Tepa-
com 610 je NpefsrheH 3a NepUOHKILIE ¥ CYLIMOHWLIE.

E - nepunopa 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 ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

1,12 CNOJbAWMW 3O 1 (SZ1) EXTERNAL WALL (SZ1)
3K Off apMUpaHor 6eToHa 25cm 0bNoXKeH reinforced concrete wall 25cm, with 3cm woodce-
Ca YHyTpale CTpaHe TapoamnTom 3 ¢m u ment on the inside, plastered with
OManTepmCaH NPOAYXHUM ManTepom lime-cement plaster

1,75 CNOIBAWMA 31 2 (SZ2) EXTERNAL WALL (572)
314 Off MyHe oneke 25cm ManTepyrcaH ca full brick wall 25cm, plastered on the inside with
YHYTpalHe CTpaHe NPOAYKHUM ManTePOM lime-cement plaster

1,54 CMNOJbAWMW 3WA 3 (SZ73) EXTERNAL WALL (5Z3)
3K Off TUTEp oneke 25Ccm ManTepucaH ca brick wall 25cm, plastered on the inside with
YHYTpalWHEe CTpaHe NpoayKHUM ManTepoM lime-cement plaster

1,46 30 KA HETPEJAHOM MPOCTOPY 1 (ZN1) PARTITION WALL TO UNHEATED AREA (ZNT1)
31 of oneke 25cm 060CTPaHO ManTepucaH brick wall 25cm, plastered on both sides with
NPOAYKHUM ManTepom lime-cement plaster

2,33 310 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA (ZN2)
31A oA HabujeHor 6eToHa 20cm 0bocTpaHo rammed concrete wall 20cm, plastered both sides
ManTepucaH NPOAYKHUM MasTepOM with lime-cement plaster

1,09 3K0 KA CYCELDY / DUNATALMIA (DZ1) WALL TO NEIGHBOUR / DILATATION (DZ1)
31 oA HabujeHor 6eToHa 20cm 0bnoxeH rammed concrete wall 20cm, with 3cm woodce-
Ca YHyTpalHe CTpaHe TapoamnTom 3 cm ment on the inside, plastered with
OManTepmUcaH NPOAYXHUM ManTepom lime-cement plaster

0,53 MEBYCIPATHA TABAHMUA M3HAL HEFPEJAHOT  FLOOR CONSTRUCTION
MPOCTOPA 1 (MNT) ABOVE UNHEATED AREA (MN1)
napkeT 2cm, nofnora of 6nuHaWTa 3cm, nepnuTt parquet 2cm, woodcement screed 3cm, lightweight
6eToH 15 ¢cm, ab nnoya 20 cm perlite concrete 15cm, reinforced concrete slab 20cm

1,09 MEBYCIPATHA TABAHMUA M3HAL HEFPEJAHOT  FLOOR CONSTRUCTION
MPOCTOPA 2 (MN2) ABOVE UNHEATED AREA (MN1)
napkeT 2cm, nofnora of 6nnHamTa 3cm, ab nnoya  parquet 2cm, woodcement screed base 3cm, rein-
20 cm, netee 5/8 cm Ha 50 cm /Ba3ayx 5 cm, forced concrete slab 20cm, batten 5/8 at 50cm dis-
namnepuja 1 cm tance, air gap 5cm, wooden panneling 1cm

1,49 MEBYCIPATHA TABAHMLA NCNOA HETPEJAHOI  FLOOR CONSTRUCTION TO UNHEATED AREA (MT1)

MPOCTOPA 1 (MT1)
nepnuT mantep 5 cm, ab nnoda 20 cm

lightweight perlite concrete 5cm, reinforced
concrete slab 20cm




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

1,38 PABAH KPOB 1 (RK1) FLAT ROOF (RK1)
6eToHCKe nnove 4cm y Cojy necka 3cm, concrete tiles 4cm, laid in 3cm sand bedding, hy-
xuapousonauuja 1cm, nepant mantep 5 cm, ab droinsulating layer Tcm, lightweight perlite concrete
nnova 22cm 5cm, reinforced concrete slab 22cm

33 MPO30P WINDOW

[PBeHW, ABOCTPYKM Ca CMOjeHUM Kpuvma ca
[PBEHOM EC/IVIHrep POIETHOM

wooden, single frame, connected double sash with
single glazing, outer wooden roller blind

CUCTEM TPEJAHA
NATbUHCKO rpejatbe / TOMNOBOA

HEATING SYSTEM
district heating system — hot water

MPUMPEMA TOMNJIE BOAE
enekTpUYHM 6ojnep

HOT WATER SYSTEM
electric boiler
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KOHCTPYKTUBHM CUCTEM 3rpajie je KoMOMHaLMja Cke-
neTa 1 MyHUx Hocehwx 31MAoBa (CTEMEHWLIHM U KanKaH-
CKM 310BW), LUTO je Buno yoburuajeHo peluerbe KOf y3u-
JaHwx cTambeHnx objekaTa y oBoM nepuogy. beToHcke cy
v TaBaHMLe, CTeneHuwTe, NMATOBCKA OKHa 1 MOAPYMCKM
31AoBK. [apaneTHe xopu3oHTane cy of ¢yrosaHe rutep
oneke, 6e3 1Kakee JoAaTHE TePMUUKe 3allTWTe, AOK CY
n3mebhy OpBeHKX Mpo3opa 6eToHCKa mnaTHa ca MUHW-
MasIHOM TEPMOM30MaLMJOM Ca YHYTpallibe CTpaHe.

Koa objekata y cknony TpaauuMOHanHor rpaa-
cKor 6710Ka, NMocTaB/batbe JofaTHe Tepmou3sonauvje ca
Cnosbalkbe CTpaHe Hajuyewhe Huje MPUXBAT/BUBO, jep
6u ce TvmMe Hapylwuna perynauuja yanyHor GpoHTa. Ap-
XUTEKTOHCKM 13Pa3 KOjUM [OMUHMPajy Oneka u HaTyp
6eToH, Takohe je roToBO Hemoryhe cauysaTu ako bu ce
objekaT 0bNOXMO Ca Crnosballke cTpaHe. PenaTnBHO
mane avmeHsvje coba y ctaHoBKMa, Takohe He omoryha-
Bajy mocTaBsbarbe febrber coja Tepmonsonatmje Hu ca
YHYTPalltbe CTpaHe, Te Ce y OBakBMX oObjekaTta, yKonu-
KO Ce »enun Kopak farbe off 3aMeHe dacafjHe ctonapuje,
MoOpa pa3mMaTtpatv uMau TemerbHa npomeHa dacagHor
OMOTaya, Unu, Nak, NPUMeHa HanpegHWjUX matepujana n
TEXHOSOrWja, MOMYT BaKyMCKMX M30MaLMOHMX NaHena v
cn. OBakBe VHTepBeHUMje 3axTeBajy Beha ynararba 1 Mo-
rna v MMaTV eKOHOMCKO OnpaBAatbe jeANHO Ha TPHKMLL-
HO HajaTPakTUBHWjVM IOKaLWjama.

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.



E - nepwop 1971 - 1980. E - period 1971 - 1980

217



ATnac suwenopoanuHmx 3rpaga Cpbuje Atlas of Multifamily Housing in Serbia
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E7

CrambeHa 3rpaga
BEJIMKE CNPATHOCTU - CONUTEP

High-rise residential building

CnpatHocT Mp+14+T1c Number of floors GF+14+L
bpoj ctambeHunx jeanHnta 91 Number of apartments 91
MoBpLWMHa 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?
CnpaTtHa B1CKHa Heto (Ceetna) 254cm Floor height Net 254cm
BpyTo (CnpatHa) 280cm Gross 280cm




Hajsehv 6poj ctambeHwx Kyna narpaheH je ynpaso To-
KoM 1970-11X, MaxoMm Yy pasnnunTvim obnuuyiMa 6eToHCke
npedabpuikalyje. MNpurkasaHn objekaT NpeacTasba Hajjes-
HOCTaBHWjV OBNMK CTaMOeHOr conuTepa CBOr MeproAa
- jeIHOCTaBHa, KOMMakTHa dopma, AVPEKTaH je pe3ynTaTt
noTMyHe pauroHanmM3aumje npoueca CraHorpadrbe, jed-
HaKo Kao WTO je 1 6eToHCKa dacafa nocneamnUa Tpaxersa
HajeKOHOMMNYHWM]er peLlerba Y AaToj CUTyaumju.

Mpu3embe 1 14 cnpaTtoBa objekTa Cy Yy NOTNYHOCTH
HaMerbeHN CTaHOBakby, AOK Cy Ha MOBYYEHO] eTaxn
CMelUTeHa 2 Makba CTaHa 1 3ajeiH1YKe npocTopuje.

E - nepunopa 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, it is 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.
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[pecek
Section




OcHosa TVNCke eTaxe
Typical Floor Plan

HerpejaHo
unheated area

rpejaHo
heated area

TUNCKO pellierse eTaxkHOr CKIoMa ca 6 CTaHoBa, CTPYK-
Type of jeiHOCOBHOT 10 TPOCOBHOT, NOHaBba ce 6e3 Mo-
avidrKalmja Ha cBMx 14 CNpaToBa, 0K Ce NPU3emIbe 1 No-
ByUeHa eTaxa pasnvikyjy 300r HEOMXOAHMX 3ajeHNUKIMX
npocTopa (ynas, CywmoHuue 1 cn.). CraHoBu Cy rpynimca-
HI OKO CPeAMLUHbEr je3rpa y KOM Cy CMeLLTEHV NN(TOBM 1
cTeneHuiTe. Tako je LEHTPaNHO KOMYHMKALMJCKO je3rpo
6e3 AMPeKTHOr KOHTaKTa ca Gpacafiom, anu je CBUM CTaHO-
BMMa (OCVM 2 HajMakba) oMoryheHa ABOCTpaHa opujeHTa-
LMja, Mako ce paan O PenaTMBHO Manm CTaMOeHVM jefjn-
HMLIaMa CKPOMHYIX MPOCTOPHYIX KBannTeTa.

E - nepunoa 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 ENEMEHT TEPMUYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,81 CNOIBAWMA 3MA 1 (SZ1) EXTERNAL WALL (SZ1)
TPOC/OjHY NaHen: 6eToH 16cm, cTmponop 4 cm, triple-layered panel: concrete 16cm, Styrofoam 4cm,
6eToH 6 cm concrete 6cm

0,84 CNOMbAWMA 3L 2 (SZ2) EXTERNAL WALL (5Z2)
TPOCNOjHM NaHen: 6eToH 7,5cm, cTrponop 4 cm, triple-layered panel: concrete 7.5cm,
0eToH 3,5 cm Styrofoam 4cm, concrete 3.5cm

0,40 CNOMbAWMA 311 3 (SZ3) EXTERNAL WALL (573)
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
nnove 8mm fiber cement sheating 8mm

2,73 3 KA HETPEJAHOM MPOCTOPY (ZN1) WALL TO UNHETATED AREA (ZN1)
ab3mp 25 cm reinforced concrete wall 25cm

1,31 MERBYCMPATHA KOHCTPYKLWJA N3HAL FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MNT) ABOVE UNHEATED AREA (MN1)
napket 2,2 cm, nognora og nopbuta 3cm, parquet 2.2cm, woodcement base 3cm, prefabri-
MOHTa*kHa 6eToHCKa TaBaHuMLa 18 cm cated concrete slab 18cm

1,41 PABAH KPOB 1 (RK1) FLAT ROOF (RKT1)
WbyHaKk 4 cm, xnapowrsonaymja 1cm, LeMeHTHa gravel 4cm, hydroinsulating layer 1cm, cement
KOLWysbyLa 2¢m, Tep nanup, Tepmonsonauuja 5 screed 2cm min,, roofing paper, thermal insulation
cm, CN10j 3@ Najl MMH 5 CM, MOHTa)KHa beTOHCKa 5cm, concrete laid to fall min. 5cm, prefabricated
TaBaHuLa 18 cm concrete floor slab 18cm

1,41 PABAH KPOB 2 (RK2) FLAT ROOF (RK2)
6eToHCKe NnoYe 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 manup, , TepmMor3onauuja 5 cm, Cnoj 3a naa ing paper, thermal insulation 5cm, concrete laid to
MWUH 5 CM, MOHTaXHa 6eToHCKa TaBaHMLa 18 cm fall 5cm, prefabricated concrete floor slab 18cm

35 MPO30P WINDOW

AOPBEHN , ABOCTPYKN Ca Pa3MakHyTUM KpUMa,
YCKa KyTI/Ija M ni1aTHEHOM POJIETHOM

wooden, double frame, narrow box, double sash
with single glazing, internal textile roler blind

CACTEM TPEJAHBA
JaIbVHCKO rpejarbe / TonnoBof

HEATING SYSTEM
district heating system — hot water

MPUNPEMA TOMJIE BOAE
eNeKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler




KoHCTpyKUMja 0bjeKTa je apMnpaHOBETOHCKM CKeneT,
WTO je Hajuewnn cnydaj kof oBakBuMx objekaTa. Mehycn-
paTHe KOHCTPYKUMje, cTeneHuwTe, dacagHn naHenu u
napaneTHe 1cnyHe cy 6eToHCKK NpedabpukosaHn ene-
MEHTN PEenaTuBHO jeAHOCTaBHOr CKioma. Y ayxy pauw-
OHANUCTUYKOr MPUCTYNa, GeTOHCKa MAaTHa - CrosbHU
enemeHT GacafHWx NaHena cy yjeaHo 1 "nuue” 3rpage.
Y CBMM eNeMeHTVIMa TEPMUYKOT OMOTaua MoCToju TePMO-
130MaLMOHV CNOJ, ann Y Ae6/bUHI KOoja HUKAKO He 61 MOo-
rMa Aa 33[10BOSbI aKTyenHe Tepmmnyke nponnce. Maca-
Ha CToNapwja je ApBeHa, Ha HEKMM CTaHOBVIMA 3amMerbeHa
MBL, a jepaH neo noha je 3acTak/beH 1 NpunojeH ctamode-
HOM MPOCTOPY.

ObjeKTV MoMNyT OBOT 1CKa3yjy Nole TepMmnyke 0cobu-
He ¥ TO Yy BUMLIEe acnekaTa: NpofyBaBarbe Ha CrojHMLama
npedabprkoBaHKx GacafHNX enemeHaTta, cnabe Tepmmy-
Ke KapaKTepucCTuKe MPUMEHEHUX OETOHCKMX CeHABMY-
naHena (nperpesarbe y NeTHEM NePUOAY, BENVKM TOMOT-
HU rybuUmM 3umK, AOTPajana cTonapwja, NPoayBaBakse Nno
0bumy dacaaHmx oteopa. CaHMpake OBKX HeAoCTaTaKa
nencTaBba NocebaH TEXHUUKM 1 apXUTEKTOHCKM 1133308,
6ynyhu fa ce paav 0 BEAMKAM 3rpafama, ca 6pojHIM CTa-
HapviMa Koje, moper oCTanor, Huje mMoryhe ncenutu To-
KOM pafoBa Ha 0bjekTy. MapuwmjanHum nHTepBeHUmjama
moryhe je camo nonpasuTK CTakbe Y NojearHadYHUM CTam-
6eHVM jenHMLAMa, anu je, 3a afileKBaTHY apXUTEKTOHCKY
MHTEPBEHUM]Y, NOTPebHO CarnefaBaakbe CBAKOr ObjeKkTa
noHaocob. Vimajyhu y Bualy 1 HeaoCTaTke cammx CTambe-
HUX jednHUUa, Tpebano 6u pasmaTtpaty 1 MoryhHOCTM
yHanpehera NPOCTOPHOT CKIoMa, CTPYKTYPe 1 TepMnY-
KOT 30HWHra ctaHoBa noeeharbem rabaputa, yBoherbem
NaCUBHUX 1 aKTUBHWX CONAPHUX CUCTEMA W [IP.

E - nepunopa 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 BafjeceTor Beka NpeAcTasbajy
3aBPLIHM Nepuoa ycMepeHe MacoBHe CTaHorpadrbe Yy
3emsbh. HakoH KynmuHaLmje rpaheBUHCKMX akTUBHOCTM
3abenexeHnx y NPeTxofHVX AeceT roAmHa, y OBOM Me-
pvofy je m3rpaheHo 20.9% on ykynHor 6poja 3rpafa y
3em/bM, WTO HaroBelTaBa CTarHauujy, a moTomM 1 Haram
nan u3rpafHe ctTambeHvx 3rpafia Kpajem oBOT neprnopa.
Mopen BenvKor 6poja 3rpafja 13rpaheHrx Tokom nepu-
ofia, Tpeba HanoMeHyTV 1 Aa je 3HadajaH bpoj Hux pe-
anu30BaH Yy CKNOMy BENMKMUX Haceba BAOKOBCKOT Tuna.
FbrxoBa M3rpaarba, 3anoyeta y NPeTXoLHOM nepuogy,
yKasyje Ha pa3mepe MHBeCTVLMja 1 onpeferbersa y no-
ANTUUN Tadalrbe CTaHorpadme. Kao 1y npeTxoaHOM
nepwvoay, Hocnouwm cTambeHe n3rpafdre 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, 3HayajHW NpuBPeaHWU CybjekTn. Tak-
Ba Mpakca he oTBOPUTY BpaTa 3a yBoherbe KNacuuHux
TPKULWHMX MeXaHM3ama Yy CTaHOrpagrby MOYETKOM Crie-
neher nepwvoga. Visrpagka objekata TOKOM OBOT nepu-
Ofla Be3aHa je W fja/be 33 aKTWMBHOCTW BENMKKX rpahe-
BMHCKMX npedy3eha y 3emsbK Koja, Npema yCBOjeHVM
cucTemrma npedabprkaumje 1 TexHonornjama rpahetba,
peanu3yjy umtaBa Hacesba. HelTo cnabujum nHTeH3uTe-
TOM ¥ fafbe ce rpafe, BeNVKUM YpOaHUCTUUKMM noTe-
31Ma, HOBM BNOKOBM OTBOPEHe CTPYKType, Hajuelhe ¢
objeKTVIMa NaMenHor Tna v NPOCTOPHUM akLeHT1Ma Yy
BMAy cnobofHocTojehrix objekata nnn conutepa. 3rpage
ce peanwsyjy y cknagy ca OCHOBHUM MPUHLMMIMMA MacOB-
He CTaHorpafrbe ca VHAYCTPUjan30oBaHM, MOy napHO-
KoopanHMCaHUM npedabprKkoBaHUM enemMeHTIMa, anu
Cajla ca CBe jauviM IMYHVIM ayTOPCKMM M3Pa30oM, Kao No-
Kyllajem Haarpaghe OCHOBHMUX QYHKLMOHANNCTUYKIX
npemnca npedpabpukoBaHe rpafre. BapujaHTHa npoc-
TOPHO-GYHKUMOHANMHA pellierba OCHOBHOT YPOaHUCTNY-
KOT CKNoMa W apXWUTEKTOHCKe MaTpule, y3 cnoboaHy
nHTepnpeTauunjy obnvMKoBHe U NUKOBHe Teme, AOHOCe
CBEXMHY apXWUTEKTOHCKOM M3pa3y 1 HEMpecTaHo nome-
pajy rpaHuviLe fomahe rpaauTerbcke npakce.

Mopen WHAYCTPMjanM30BaHMX NpedabprKoBaHMX
3rpafia, Koje Cy CBakako obenexune He camo OBaj ne-
pvog, y Behem 6pojy ce MOHOBO jaBsbajy MojeanHauHm
00jeKTW BE3aHW 3a UeHTpe ypbaHux cpeanHa, rae ce, y
cknony noctojennx rpafckmx 6110KoBa, Ha NojeAnHaAYHVIM
nokauwjama, rpage cnobogHoctojehr objekTn 1 0bjeKTu
Y HM3Y. Fb1x0Ba M3rpajba ce y MOTNYHOCTM Pa3nnKoBana
0[] MAaCOBHE 13rpajtse HOBOT, OTBOPEHOT rPafcKor 61o-
Ka "MopepHe’, 6yayhu fa je, ycnen orpaHudeHor obrma
MHBECTUUM]a M CneumndUUYHOCTM NojeANHAYHKX oKaLwja,
y NOTNyHOCTW OWna WCKSbydeHa MOryhHOCT mpumeHe
npuHUMNa MHAOYyCTpWjann3oBaHe wuarpafre. OncycTBo
TEXHNYKO-TEXHOMOWKOM OKBMPa KnacuyHe npedabpu-
Kauuje, Kao 1 peanusaumja TPAAULUMOHANHIM TEXHMKA-
Ma "Ha 1Ly MecTa” MM KOMOMHOBAHKM CUCTEMOM, OMO-
ryhunn cy cnoboaHy apxXUTEKTOHCKY WHTepnpeTauujy
bopme 1 06NNKOBarbe KapaKTEPUCTUYHYX AeTamba. OBa-
KaB NPWUCTYN AOBEO je A0 MOTNYHO CreunduuHmux obnm-
KOBHWX 1 IMKOBHMX pelleHa OBOr TWMa 3rpaja.

® - nepuog 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 CTUNa, Koja Ce,
y HajBehoj Mepw, jaB/ba Kpajem Nepriofa. HakoH BuLle of
ABafleceT roavHa peanvsaumje objekata “npouniheHor
APXUTEKTOHCKOT M3pa3a” Ha ocHoBama MopepHe, Aonasn
[0 33a0KpeTa y CMIUCITY MCKOPaKa Ka NMOCTMOLAEPHMN3MY 1
pefedunHMCarby NojaBHor obnunka “TpagnumoHanHe kyhe'
Y KOMMO3MUMjI1 3rpaje NMOHOBO OXWMB/baBa TeMa O BepTU-
KaJHOj NModenv Ha LenvHe, Mpu Yemy npaBy peHecaHcy
AOXMB/baBajy faBHO 3a60paBbeHN KOCK KPOBOBY, UKja je
NOHOBHa NPUMEHa O3HauMIa He CaMo NPOMEHY MOjaBHOT
obnwKa 3rpaga, BeN 1 C1CTeMCKY MPOMEHY Y HauWHY KO-
puLiherba cTabmeHvx npocTopa. OBNNKOBHU 1 IMKOBHMN
V3pas 3rpaja je CnobOoAHMIM U Pa3HOBPCHM]U, Ca YeCTVIM
yBOherem CTPYKTYPHVX OpHameHaTa W enemeHaTa ca-
BPEMEHO VHTePNpeTUpaHe OpHameHTaHe nnactuke. Ha
objeKTMa ce NOHOBO MojaBbyje fieTarb, KOjW, y KOMOWHa-
UMK Ca M3paxajHnjM KONOPUTOM, HOCK MOTMYHO HOBM
apXUTEKTOHCKN 13pa3. OBaj TpeHA 3axBaTuo je CBe TW-
noBe 3rpaja, a HajuspaxkeHvje npomeHe ‘npetpnenn” cy
00jeKTN peann3oBaHy TPAAMUMOHANHMM WUAK KOMOUHO-
BaHWM TexHVKaMa rpaherba, rae je, y OfCyCTBY TEXHOMOLI-
KOr OKBYMpa NpedabdbpuikaLmje, 61no moryhe cnposoamnTm
HelwTo cnobofHuje KOMMOHOBaHE Maca, Kao 1 0BNMKO-
Batbe 1 MaTepurjanmsaumjy nojednHayHnx enemeHaTa.

Y TUNOAMOLLKO] CTPYKTYPU AOMUHMPAjy ObjeKTV Tvna
namena. 3ajenHo ca cnobogHocTojehrm objekTmMa OHM
ymHe Buwe of 80% of yKynHor 6poja objekata y OBOM
nepuomy, WTO yKasyje Ha W fasbe npeosnahyjyhin HaumH
rpahersa objekata y CKIony BennKMx GIOKOBCKMX Lienu-
Ha, Ca OTBOPEHVIM MPUCTYNOM OPraHu3aLmjv v BeINUYMHN
3rpaga. C Apyre CTpaHe, 06jeKTV rpafckor HM3a YnHe 15%
of yKynHor 6poja, WTo NpeAcTar/ba 3HadajaH nopacT y
O[HOCY Ha MPETXOAHV NEePUOA 1 YKa3yje Ha U3MeHe Y Ka-
PaKTepy VHBECTMLMja Y TeHAELW]y npenacka Ha 13rpagHby
0BOr TMMa objekata y HapeaHoM nepuvogy. Hajsehwu naa
y cMmnciy 6poja objekata 3abenexeH je y nrpagrs conu-
Tepa, Koju, ca csera 3% 3acTyn/beHOoCTH, CaMO MyCTpa-
TVMBHO MpWKa3yjy jeiHO of rnaBHKX obenexja T3B. “3naT-
Hor" noba ctaHorpaaree y 3emmbin. (Avjarpam 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 Tunosa mehy objekTma rpahe-
HUM Yy nepurogy 1981-1990.

3%

® - nepuog 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 npeTxofHoM nepuogy, rpaheBuHCKUM GoH-
[OM AOMUHMPaJy 06jeKTU HamerbeHN NPBEHCTBEHO CTa-
HoBakby. [poLieHTyanHo Hajseha 3acTyn/beHOCT MOCNOB-
HWX CaApiKaja, KapakTepuCTMYHa je 3a objeKkTa rpafckor
HM3a, O KOjUX YaK 79% objekaTa MMa pa3BujeHe aenat-
HOCTW 1 MOCIOBHE CafpXaje y NPpU3emsby, LITO Ce MOXe
NPUNMCaTU KapakTepUCTVKama ypbaHOT rpafckor KoHTe-
KCTa y kome ce rpage. C apyre cTpaHe, cnobogHocTojehu
00jeKTy, namene 1 ConnTepw, Koju Cy rpaheHn y ckno-
ny BeNnx GNOKOBCKMX LeNVHa, MHULWJANHO HICY UManu
y TOIMKO] Mepu pasBujeHe MOCIOBHE cafpxaje y npu-
3emsby, Te Ce BEeSIMKM NPOLeHaT AeNaTHOCTM Y OKBUPY
FBMX MOXE TYMAUMTL Kao NOjaBa YeCTVX HakHaLHVX aaan-
Taluja 1 npeTBaparba 3ajelHNYKMX NpoCcTopa 3rpagde vy
NOC/IOBHE MPOCTOPE HamerbeHe V3AaBatby.

[Aujarpam 2 — 3acTyn/beHOCT objekaTa ca fenaTHocTma mMehy
cTambeHnM 3rpafama rpaheHrM y nepurogy 1981-1990.
conutepm

high-rise

00jeKTH Yy HM3y
inarow

namene
lamela

cnobopgHocTtojehn objekTn
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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 YeTupK [0 Cefjam eTaxa, He padyHajyhu Buco-
Ke objeKTe-conuTepe ymja NPoCeyHa CnpaTHOCT U3HOCK
12.6 eTaxa. Y cnyyajy cnobogHocTojehmx objekata npu-
METHa je Pa3HOBPCHOCT Mo 6pojy CNpaToBa, Na Cy, roTo-
BO paBHOMpPaBHO (ca oKo 20-30%), 3aCTyrnbeHn 0bjeKTu
Mase 1 yMepeHe BUCKHe Yy pacnoHy Of 3-7 eTaxa. Haj3a-
CTYM/bEHNjU Cy 0BjeKTU CNpaTHOCTK YeTnpn (29%), oa-
HOCHO LIecT [0 ceflam eTaxa (24%). Kaga cy y nuTarby
namene 1 06jeKT 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, A0K je, Y rPafCKkoM HK13y, TO
cnydaj Kog Yak 40% objekata. Bucokm objekTu - connte-
pv , Hajuewhe cy cnpaTtHocTk Behe of 11 eTaxa, WTo je
Cnyyaj Yak ca 76% objekata. MpoceyHa cnpatHocT (6e3
conuTepa) 3a uUnTaB Nepuog nsHock 6.1 eTaxy, a kpehe
cey pacnoHy of 4.8 eTaxka 3a cnoboaHocTtojehe objexTe,
npeko 5.7 eTaxa 3a objekTe rpaficKor HK3a, 0 6.8 eTaxa
3a objekTe Tna namena.

Oujarpam 3 - CnpaTHOCT objekaTta no TMMOBMMa 3a nepuom
1981-1990. (6e3 conutepa)

45
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20
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Ha ocHoBy nopataka o 6pojy CTaHOBa Y 3rpajama,
npuKasaHum y HapefHoj Tabenn 1, moxe ce 3akbyyu-
TV fa Cy TOKOM OBOr nepwofa rpaheHn objekTn marbe
n cpenre BenuuunHe. Hajgehn 6poj objekata (74%) Mma
Marbe o 30 CcTaHOBa Mo ynasy, AOK je C Apyre cTpaHe,
6poj objekata Koju 1majy BuLe of 40 cTaHoBa Mcnog 15%.
OBakaB TpeHA KapakTepucTuuaH je 3a cse Tunose (ca
V3y3eTKOM CONMTEpPa) LTO, Y KOMOMHALMW Ca HWXOBOM

namerne
lamela

%  cnobogHOCT. 0bjeKTH
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
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. 6-7 eTaxa
6-7 Floors

8-10 eTaxa
8-10 Floors
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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 eTakM Ha HWMBOY UMTaBOr GOHAA KOjU M3HOCK 4
CTaHa Mo eTaxu. Y cknafy ca pehpepeHTHUM NPOCeYHMM
noBplWwK1Hama objekaTa y OCHOBW, MpwvKa3aHuM Ha [duja-
rpamy 4, MoXe Ce 3aK/byunTn Aa y HblMa NpeoBnaaasajy
CTambeHe jeauHMLe NOBpPLUMHe 55-65 m?. Y cnydajy co-
nuTepa, Bule o 50% objekata vma npeko 50 cTaHoBa
Mo ynasy, LWTo, y3 NpoceyaH 6poj eTaxka, 04HOCHO rOTOBO
yeTMpK-NeT CTaHoBa Mo eTaxu (4.45%), yKka3yje Ha Benu-
unHy objekarta.

Tabena 1 - bpoj cTaHoBa no Tvnosvma 3a nepvoa 1981-1990.

® - nepuog 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 craHoBa 22 38 15 16 -
3acTyrbeHocT [%] | 5-10 apartments
Number of 1120 craHosa | 24 20 23 4 -
apartments [%] 11-20 apartments
21-30 ctaHoBa 28 29 27 20 1
21-30 apartments
31-40 cTaHOBa 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
MpoceuaH 6poj eTaxka 6.1 438 6.8 5.7 12.6
Average no. of floors
lMpoceyaH 6poj CTaHOBa Ha eTaxm 4.0 3.85 4.05 3.90 4.45
Average no. of apartments per floor
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[Oujarpam 4 — MospwuHa 3rpage y ocHoBK (1 ynas) no TMnoBu-
Ma 3a nepuoa 1981-1990.
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Y CTPYKTYpW KPOBOBA NPEeOBaAaBajy Ko KPOBOBV;
OHWV Ce jaBrbajy Ha Npeko 85% cnobonHocTojehinx objexa-
Ta, Namena 1 objexata y rpafckom Hi3y. PaBHM KPOBOBK
jaBrbajy ce y HelWTo Behem NPOUEHTY jeAnHO Ko Conu-
Tepa (48%) 1 noacehajy Ha AOMUHAHTAH apPXUTEKTOHCKM
13pa3 MOLEPHE apXUTEKTYPE, KOjU Ce, HAKOH Ky/IMUHa-
umje y NpeTXoA4HOM Neprogy, NOCTENeHO HanyLwTa.

Bpoj objekaTa ca KOCKMM KPOBOM MOPACTao je y OfiHO-
Cy Ha npeTxofHu nepuopa (1971-1980) 3a uak 24 %, Tako
[la cafia n3Hocu 88%, WTO yKasyje Ha TeHAEHUM]y Npome-
He HauvHa Kopuwhera 3aBpLuHe KPoBHe eTaxe. (uja-
rpam 5.) Mopea TexHWYKOr NuTakba eduKacHe 3alwTuTe
3aBpLIHe KPOBHe eTaxe of aTMochepcKyx yTuLaja, Be-
Ny ynory y nosehaHom o6vmMy mprmeHe KOCUX KPOBO-
Ba MMasa je TeHAeHUMja aHraxoBarba JO4ATHUX MPOCTO-
pa yHyTap objekaTa 3a cTambeHe notpebe. Y Tom cmMuciy
nocebHO MecTo 1 ynory Aobunn Cy MaHCapaHK KPOBO-
B, KOjMa Cy BPJIO YeCTO, Y HEKMM CllydajeBrmMa Henpu-
MepeHO apXMTEKTOHCKOM K3pasy ocTanora aena objexTa,
peann3oBaHe 3aBplHe eTaxe. [loTmoMOrHyTM nnaH-
CKMM OKBMPOM, KOj1 je noyes of 80-ux roanHa Cee suLle

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/IMCAO M3rPafitby OBaKBKX 0bjeKaTa, KOCU KPOBOBM
MOCTajy cacTaBHW Ae0 CTambeHe apxuTeKkType. YKYNnHO
rnefaHo, kof rotoBo 80% objekaTta ce NOTKPOBHM MPOC-
TOP KOPWCTK 3a bopasak. OBaj NpoLeHarT je Hajsehu kof
cnoboaHocTojehrx 3rpafa (83%), HeWTo MarkK Koa na-
mena (78%) v 3rpaga y rpaackom Husy (80%), fok ce y
cnyuajy conutepa (45%) mMarba 3aCTyN/beHOCT CTaMOeHMX
NOTKPOBSba BE3yje MPBEHCTBEHO 3a TUM KPOBA, OAHOCHO
UMHbEHMLLY 1a Ce Ha FOTOBO NOMOBMHY YKYMHOT 6poja co-
JITepa jaBrbajy paBHM KPOBOBU.

[wnjarpam 5 — 3acTyn/beHoCT KOCKX 1 paBHMX KPOBOBA Ha 3rpa-
nama rpaheHum y neprogy 1981-1990.
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high-rise

00jeKTH Y HK3Yy
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® - nepuog 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
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[Lwjarpam 6 — Kopuiwhere NoTKpOBHOI NPOCTopa No TMNOBK-
Ma 3rpaja 3a nepmog 1981-1990.
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Chart 6 — The use of the loft by 1981-1990 house type
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lNopauy npvikasaHu Ha avjarpammma 7-10 ykasyjy Ha
ocTane apXuTEKTOHCKE KapaKTepUCTMKe 3rpafa Koje ae-
GUHMILY HBMXOB 0OMMK Yy OCHOBM (pasyheHoCT objekTa),
TMN dacagHnx oTBOpa M Npeosnahyjyhe dacagHe obnore.

YKYMHO TNefaHo Ha HWBOY Mnepwofa, NMpuMeTHa je
rOTOBO MofjefiHaka 3acTyrm/beHOCT KOMMAKTHUX U KOM-
nnekcHWx objekaTa, (47% KOMMaKTHKX npema 53% pas-
ybeHwx). lMocmatpajyhn aedunHmcaHe TUMOBe, HeLWTO
Beha aucnponopumja y NpUMeH KOMIAKTHMX, OAHOCHO
pasyheHrx dopmu, N3paxkeHa je KoA namena 1 conuntepa,
rAe ce 3HauajHo Behn 6poj 3rpada ca pasyhHeHom OCHO-
BOM MOXe KapaKTepmucaTu Kao pe3ynTaT apxMTEKTOHCKe
UHTepnpeTauunje Gopme u jeAMHCTBEHOT K13pasa ayTopa.

Oujarpam 7 — CreneH pasyheHocTn objekTa no TMnosrma
3a nepuog 1981-1990.
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Mpema Tvny dacagHMx OTBOPA, Ca 58% 3acTyrbe-
HOCTW Y rpaheBrHCcKoM GoHY NpeoBnafaBajy objekT ca
AocTa GacafHVx 0TBOPA, KOjW Cy Ha ObjeKTVMa Hajuewhe
opraHun3osaHy nojeAunHayHo. C apyre cTpaHe, HajMarbe
Cy 3aCTyn/beHn 00jeKTV KO KOjUX Cy NMpO30pu pellasa-
HV Y BUAY XOPV3OHTaHMX MPO30PCKMX TPaka (2%), WwTo je
6vna jefiHa oA CneureUUHOCTM APXMTEKTOHCKOT 13pasa y
npeTxofHom nepuoay MopaepHe. Kao v 1o Tafja, Hajeehu
6poj dacaaHnx oTBOPa Ha 3rpafiama (81%) peann3oBaH je
APBEHVM MPO30PCKNM OKBMpKMa. C pyre CTpaHe, Har-
MY NOPacT 6poja OTBOPA PeaNM30BaHMX Of anyMUHK]yMa
(6%), ongHocHo [MBLL-a (13%), ykasyje Ha 3a0KpeT Yy HaunHy
MaTepujani3salLinje OBOr apXMTEKTOHCKOT eneMeHTa, Koju
he cBOjy NOTBPAY AOOUTU Y HAPEAHOM 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 reomeTpKja NPO30PCKMX OTBOPA MO TUMO-
BMMa 3a nepvof 1981-1990.
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[njarpam 9 — MaTepujan NpoO30PCKMX OKBMPa MO TMMOBKMMA 3a
nepunog 1981-1990.
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Chart 8 - The number and geometry of window openings by
1981-1990 house type
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Chart 9 - Window materials by 1981-1990 house type
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[Nepvog 1981-1990. rogMHe NpeacTas/ba 3aBPLUHY
a3y MacoBHe n3rpagre MHAYCTPMjanmM3oBaHnx objeka-
Ta. Kao n y npetxoaHom nepuoay (1971-1980), rpage ce
NPBEHCTBEHO 0OjEKTN MPOjeKTOBaHM MO MPMHUMAMMA
MofynapHe KoopamnHauuje, ca npedabprkoBaHOM KOH-
CTPYKLMJOM 1 AENMMUYHO AKX NOTNYHO Npedabprikosa-
HUM enemMeHTMMa 1UcnyHe 1 GacaaHux obnora. Y cknagy
Ca CTeneHOM TexHWYKe onpembeHoCTU Boaehux rpahe-
BUHCKMX Npeay3eha, Kao 1 YCBOjeHVM CUCTEMMMA U Tex-
Honorvjama n3rpadre, 0bjekTn ce peannsyjy Ha OCHOBY
CTaHAAPAM30BaHMX, KaTaNOWKMX pellerba, Ca Npeno3Ha-
TbUBMM eNeMeHTUMa KOHCTPYKUMje ¥ mMaTepujanivsa-
Upje, Kako YHYTpaLLFbUX, TaKO M CRoSballkbkx eneMeHara.
KoHCTpYKUMja objekaTa je apMnpaHObeTOHCKa 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 rpefla, Kao W naHenHa - Ha 6asm
NYHVX apMUPAHOOETOHCKMX 31aoBa-NaHena. Xoprn3oH-
TasHe TaBaHW4He KOHCTPYKUMje ce peanwsyjy Kao npe-
babprikoBaHe apMMPaHOBETOHCKe MyHe WK OWyr/be-
He mo4e y CKMady Ca YCBOjeHWM CucTeMMMa rpahersa.
MacafHe nospluKHe Hajuyewhe cy npedabprikoBaHu be-
TOHCKM BULLECIOJHN “CeHABNY" NaHeNN ca MHTerprucaHim
eneMeHTVIMa TepMUYKe 3alTUTe 1 CNosballkbkM 3aLTUT-
HO-[EKOPATUBHUM CrlojeM off 6eTOHa, oneke WUnu Kepa-
muke. C pyre CTpaHe, OCMM NoTnyHe npedabpukauuje,
BPJIO YecTo ce npuberaBano 1 AeNMMUYHOj Npedabpu-
KalWju Camo KOHCTPYKTUBHOT fiena 0bjeKTa, oK Cy OCTa-
NV enemMeHTH 1CryHe 1 dacagHor oMoTava 13BohHeHM Ha
nViy MecTa unm obpaTHo. KoHauHo, 1M3rparba nojean-
HauHWX objekaTa Ha MakblM Maplienama, Kao v objekata
Y FPaACKOM HU3Y, KOl KOJUX je BUNO HepaLMOoHaNHO mnu
Hemoryhe eduKacHO MPUMEHWUTU MNOTEHUMjanHe CUC-
TeMe npedabpukaumje, onsujana ce TPAAULMOHANHIM
TexHVIKaMa rpaherba “Ha nruy mecTa’, y3 npumeHy 6eTo-
Ha, ONeKapCKUX enemveHata, ManTtepa, uta. OBM 06jeKTM
cy rpaheHu y CKeneTHOM, MaCMBHOM M KOMOMHOBAHOM
CUCTEMY, Ca MPUMAPHOM apMUPAHOOETOHCKOM MV 31aa-
HOM KOHCTPYKLWjOM M3BEeEHOM Ha ULl MecTa. YHyTpa-
lWrbe Nperpage Cy, roToBO Mo Mpasuily, 3uaaHe onekap-
CKWUM eNlemMeHT1Ma U runcaHnm 6110KoBimMa, a dacagHn
OMOTaY je peanvzoBaH TPaANLMOHANTHOM TEXHWKOM Marl-
Tepucarba (KNacuuyHO ManTepucare, BelTauky KameH,
UTA) WK obnaraH GacagHOM OMeKOM.

MpedabprkoBaHy HaumH rpahetba 61O je npucy-
TaH CBe [10 Npef Kpaj nepuofa, kafa rpaheBuHCKa vH-
AyCTpuja nonako nocyctaje, a 0bum VHBECTULMja Ce BU-
WecTpyko cmarbyje. Mpenasv ce Ha m3rpafrby Marbix
nojeAnHayHKx objekaTa, YecTo y cKnomy mnoctojehnx
6OKOBCKUX LiefIHA, Peanv3oBaHuX y TpaauLMOHaIHOM
cncTemy rpaherba Ha nokaumju. KoHCTpyKuMja objekTa
je npunaroheHa NPOCTOPHUM OrpaHMYerbMa NoKalvje
W V3BOAVW Ce Ha MWLy MecCTa Yy KOMBUHALUWjK KnacuyHor
CKeneTHOT MM MacMBHOT CUCTEMa Off apMupaHor 6eTo-
Ha 1 OMeKapCKKx enemeHaTa. VcnyHe, 3aBpluHe ob6no-
re, kao v dacafHV oMoTay ce Takohe peanusyjy Ha nuuy
MeCTa, MPBEHCTBEHO Y3 ynoTpeby TpaanLUMOHanHMX Ma-
Tepujana - oneke 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 fagade 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 NEPMOAA, Haj3acTyr/beHNjN MaTe-
pvjanu Ha GacagHOM omoTayy Cy ManTep 1 oneka; OHW
Ce KOpUCTe Ha BMLLIE of NMOMIOBUHE YKyNHOT 6poja 3rpa-
na. OBO ce MOXe npunucaT YurbeH UM a ce OBY Ma-
Tepujanu, OCUM y Clyyajy Kafa NpefcTas/bajy OCHOBHM
BMA MaTepujanusalvje dacage, BPNO YeCcTo KopucTe y
KOMOMHaUKju ca ApyriM maTepujanuma y Gopmm apxu-
TEKTOHCKMX AeTarba 1 IMKOBHMX akueHaTa. C apyre cTpa-
He, 3HaYajHo yuewhe 6eToHa Ha dacagHVM NOBPLWMHA-
Ma BE3aHO je MPBEHCTBEHO 3a BUCOKe 0bjeKTe-conutepe
(35%) 1 objekTe TNa namena (34%), Koju Cy, yjeaHo, Haj-
vewhe Onnm NpeameT NpedabprKoBaHe rpaarbe.
[Owjarpam 10 — GacagHa obnora — mMatepujanu no TMNoBMMa 3a

nepviog 1981-1990. (MpoueHTyanHa 3acTynsbeHocT Beha of 100%
NPeLACTaB/ba NPVIMEHY BULLE PasNNUMTVX MaTepHjana Ha dacaam)

® - 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 fagade material)
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TunuuHe Kyhe 1 BIXOBE KapaKTEPUCTIKE

MpvKyn/beHV nodaun Mokasyjy Aa ce y nepuoay
1981-1990. rpafie CBa YeTupu AeduHMCaHa TMNa CTam-
beHvx 3rpaga. [Ja/bom CTaTUCTMUYKOM aHanm3om ypba-
HUCTUYKO-aPXUTEKTOHCKMX — KapaKTepuCTMKa  Y30pKa,
MAEHTVOUKOBaHM Cy KapaKTepUCTUUYHN MNpefCcTaBHU-
UM TMNoBa objekaTa. YTBpheHo je Aa ce y OKBMPY CBa-
KOT Of FolX MOXe AedrHMCaTV MO jelaH KapakTepucTmY-
HW NpeAcTaBHMK (“TvnnuHa Kyha"), y3 6nare Bapujauuje
1 OfCTyMarba y Norefy PeneBaHTHUX apXUTEKTOHCKMX
napameTapa, Kao LWTO Cy CMPATHOCT, YKyMNaH 1 npoce-
yaH B6poj CTaHOBA, UM OOAMK OCHOBE, OAHOCHO eNemMeH-
TV MaTepujanusaunje dacagHUx NOBpLUMHA. Y Cknagy ca
TVM, ofipeheHn Cy OCHOBHM KapakTepUCTUUHN NpeAcTa-
BHMLM CBAKOT TUMa, anu 1 BapWjaHTHW NojaBHU OOANULIN.
[Npernen peneBaHTHUX KapakTepucTiKa 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 TUMMYHIX 3rpaja 3a

nepurog 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) nnm M+12 go N+13
Number of floors M4+4 (M+3+11K) M4+6(M+5+MK) M45 (M+4+MK) GF+12 to 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 npusemsba npeoenahyje npeosnahyje npeosnahyje nofgjefHako
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 (paBHOMNpPaBHO) complex
compact mainly complex compact

Window openings

nojefvHauHmX OTB.
single, high / low
window-to-wall rt.

oTBOPa
single, high
window-to-wall ratio

oTBOpa
single, high
window-to-wall ratio

BpcTa kposa KoC KoC KOC npeosnahyje pasaH
Roof type pitched pitched pitched mainly flat

HaunH kopuvwhera MNOTKPOBHON | KOPUCTK ce KOpuCTU ce KOpWCTU ce HEe KOpUCT ce
npocTopa 3a CTaHOBatbe 3a CTaHOBatbe 3a CTaHOBarbe unoccupied

Loft use occupied occupied occupied

Mpo3opcky oTBOPYH BYILLE / Marbe BUWE NOJeAMHAYHUX | BUWe MojeaMHauHnX | BUWE  MojefnHauHnX

oTBOPa
single, high
window-to-wall ratio

Matepwjanuzaupja npo3s. oksupa 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/0neKa
Facade rendering plaster/brick/conc. brick/plaster/conc. plaster/brick concrete/brick

13abpaHn nprmepw
Samples
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OcTanw KapakTepucT1diHm
nojasHu obnnum
Other characteristic examples

TnoBWMa objekarta rpaherunx y nepuoay 1981-1990. ro-
OnHe Aat je y Tabenn 2. Ha ocHoBy nopaTaka 13 Tabene
NAEHTUONKOBAHM Cy "MOAENCKI" 00jeKTI KOjI, MO CBOjUM
KapaKTepucTnkama, HajnpubnvkHuje penpesenTyjy ge-
dUHMCaHe TMnoBe.

YNopeaHOM aHanM3oM MPOCEYHUX BPEAHOCTM MO
PENEBAHTHUM KapaKTeEPUCTMKaMa W TUMUYHUX Bpem-
HOCTW NpwKasaHvx y Tabenn 2. ytepheHo je aa ce oHe
y Hajsehoj Mepw noayaapajy, Kaga cy y nuTakby OCHOB-
HE apXWTEKTOHCKE KapaKTepuCTMke objekaTa Kao WTO
cy: 6poj eTaxa, OOMMK OCHOBe, TWM KPOBa, HaUMH KO-
puwhera NOTKPOBHOM MPOCTOPa, KAao 1 MaTepwjanisa-
Umja dacagHor omoTava. bnaro ofcTyname of npocey-
HVX BPEAHOCTN eBUAEHTVMPAHO je Y CAyyajy TUIUYHUX
CNpaTHOCTU conuTepa, anw, byayhn fa ce paav o pasnu-
LM Of} Camo jefiHe eTaxe, OBO OACTYMatbe Ce MOXe CMa-
Tpatv 3aHemapsbusum. C apyre cTpade, "y cydajy” co-
nuTepa, TUNMYaH 6poj cTaHoBa je 3a oko 10% Behn of
NpoCeYHnX BPeAHOCTM 3a OBaj TMN objeKkaTta, WTO ce
MOKe TyMaumnTV Hajuelhom CTPYKTYPOM eTaxa, Ha Koju-
Ma NpeoB/afaBajy Marb CTaHOBW.

AHANN30M TUMUYHUX BPEAHOCTM MPUKA3aHMX y Ta-
6enu 2. ytBpheHo je aa y OKBMPY NOjeAMHaYHNX TMMNOBA
Hema 3HayajHVX OfCTyMnarba MO OCHOBHMM KapaKTepwmc-
TVIKaMa, LUTO MMAANLMPA MAEHTUOUKOBAHE CaMO jeiHOT
“Mopenckor” objekTa 3a CBaku AedvHUCaHM TN, Marba
OfCTyNarba MpUMeTHa Cy ‘Mo NMUTaky” 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 0fABMjajy Y pacnoHy off jefjHe eTaxe, LWTo ce,
Ca acMeKTa carnefaBarba YKYMHUX KapakTepucTuKa Mo-
AencKor objeKkTa, Moxe cMaTpaTh npenesaHTHUM. C Apy-
re cTpaHe, Hajaeha oAcTynarba OgHOCE Ce Ha 6poj CTam-
6eHux jeanHuLa no objexTy/eTaxu. C 0631Mpom Ha Mana
OACTynarba ‘Mo MMUTaksy” CNPATHOCTKM, OBa AWCMPONOP-
LMja je NPBEHCTBEHO BE3aHa 3a BENVUMHY ObjeKTa, anw 1
CTPYKTYPY ¥ BEANYMHY CTaMOEHNX jenHMLa Koje yTuuy
Ha KOHLeHTpauwjy yHyTap objekTa, LWTO Huje nNpecygHu
napameTap y carfnefjaBarby yKynHUX KapakTepucTiKa Mo-
Jenckor objekTa.

33 KapaKTepUCTUUHOr  npefcTaBHMKa — cnobof-
HocTojehux 3rpafia, M3abpaH je objekaT pasyheHe oCHO-
Be, ca 5 kopucHux etaxa ([Mp+3+1K) n Kocum KpoBOM
MaHCapAHOT T1Ma Koju Ce KOPUCTU 3a CTaHoBarbe. HelwTo
Behu rabaput objeKTa 1 BeWKM NPoLieHaT Makbix CTam-
6eHuX jeanHMLa, N Nopes NpoceyHe CNpPaTHOCTW, yCo-
BUM cy Behn yKkynaH 6poj CcTaHoBa Y 0b6jeKTy (yKynHO
30 ctambeHux jearHumLa, OAHOCHO 6 No eTaxkm). PacagHa
NOBPLIMHA 3rpajie je 13BefeHa Kao apMMpaHo HeTOHCKa
(NpedabprikoBaHy NaHenn), a Ha HOj Ce Hanase nojeaw-
HaYHM NPO30PCKM OTBOPK Ca APBEHUM PAMOBKMMA, KOjU
3ay31Majy 3HauajHy MOBPLWMHY Ha dacaam.

Kon objekata Tvina namena, nsabpaHu npeacTaBHUK
VIMa KOMMIIEKCHY OCHOBY U 7 KOPUCHWX eTaxa, Of KOjUX Cy
[Be peLleHe y NOTKPOBHOM NPOCTOPY MaHCapAHON KPOBa
(Mo+Mp+4+2M1K). Mpuzemsbe objekTa HamerbeHO je Mp-
BEHCTBEHO CTaHOBArbY, 0K je MatbW A€0 CTaB/beH Y GyHK-
UWjy KomepumjanHux aenatHocTn. Y mnabpaHom objeKkTy
CMeLUTeHO je YKynHO 19 cTambeHwx jeanHuLa, O4HOCHO
no 3 jeanHnue Ha eTaxun. GacagHa NOBPLIMHA 3rpaje jey
NOTNYHOCTM 06M10XeHa onekoM. [TPpo30PCKM OTBOPY pea-
NIM30BaHN Cy Kao APBEHK, OPraH30BaHM NojenHauHo 1
3ay3Mmajy 3HauajHy MOBPLNHY Ha dacaau.

MNpenctaBHVK 3rpafa rpabeHux Yy OKBWPY rpaj-
cKkor 6noka je pasyheHe OCHOBe, Ca 6 KOPUCHMX eTaxKa
(Cy+Mp+3+M1K) 1 KoA Hera cy Npr3embe 1 Ae0 CyTepeH-
CKOT ieNa HamerbeHw MoCI0Bakby, @ MOTKPOBHM MPOCTOP
Ce KOPWUCTW 33 CTaHOBake. Ha TMNCKOj eTaxm opraHun3o-
BaHe Cy 4 cTambeHe jeanHuLE, LUTO Y YKYNHOM 361pY Aaje
16 cTaHOBa y 06jeKTy. [NocebHy KapakTepuCTUKy 13abpa-
Hor objekTa YMHe NPOCTOPU HaMeHseHW MOCNOBakbY KOjU
Ce Ca Npu3emsba NPOTEXY M Ha CyTePEHCKY eTaxy, WTo

of the building; structure and size of the apartments are
alsorelevant 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 BeomMa YecT Cilyyaj MakcumanHor kopuwherba
NPOCTOPHVX KanaumnteTa nokauuje. GacagHa NoBpwrHa
3rpaje je peann3oBaHa KOMOVHaLMjOM 0bfIore Of oneke
1 TpaguumoHanHe ManTepucaHe dacane. lNojeanHauHo
OpraH130BaHV MPO30PCKK OTBOPW Cy Of [APBETa Y 3ay-
3VIMajy 3HauajHy NOBPLIMHY Ha dacaan.

ObjeKTn BMCOKe CNPaTHOCTX Cy NpeAcTaB/beHW CO-
nuTepomM pasyheHe ocHoBe, Ca 14 KOPUCHMX eTaxa
(Hnp+Mp+12+4T1c) 3aBplweHNX pPaBHWM KPOBOM. 3rpa-
[la VMa yKynHo 63 cTambeHe jefnHULE, OAHOCHO 5 jean-
HMLa Ha TUMCKOj eTaxn. Y npu3emsby Cy, OCMM CTaHOBa,
CMeLlTeHa [1Ba lokana HamereHa MOCIOBHMM 1 KOMep-
UWjanHm AenaTHOCTVMa. 3aBPLUHM CNpaT je peLleH Kao
[enVMUYHO MOBYYEH M Ha Hbemy Cy OpraHv3oBaHa camo
[Ba CTaHa, WTO, Y KOMOWMHaUMjK Ca NOBPLMHOM MNpu-
3eM/ba HaMeHEeHOM MOC/I0BakY, YTUYE Ha HELUTO Marbh
yKynaH 6poj CTaHOBa y OAHOCY Ha TUMMYHE BPeAHOC-
. DacafHe NOBpPLUMHE Cy peann3oBaHe Kao HETOHCKe
(ApMVPAHOBETOHCKM MOHTaXHW MaHenn), ca Marbum ae-
Ta/blMa obsiore off orneke y fAeny HWCKOT mpu3emsba.
lNojefHaYHO OpraHM30BaHN MPO30PCKM OTBOPU Cy Off
[pBeTa ¥ 3ay3MMajy NPOCeYHy NOBPLUMHY Ha dacaan.

® - nepuog 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
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>50%

Free-standing residential building

CnpatHocT Mo+Mp+3+Tk Number of floors B+GF+3+L

bpoj ctambeHux jeanHuiua 30 Number of apartments 30

NoBpLnHa TUNCKe eTaxe  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




CnoboaHocTojehn objekat cnoboaHe pasyhexe dop-
Me, cnpatHOCTH [Mo+Tp+3+1K. Y komnosmumjy ce Nctu-
uy A1Be Npeno3HaT/brBe LenHe - raBHu Kopryc objeKTa,
Kora umHe YeTrpy roToBO MAEHTUUHE eTaxe, Kao U JOMU-
HaHTHK YeTBOPOBOAHW "NaxHW" MaHCapAHN KPOB, Koju ce
KopwcTh 3a bopasak. MDacagHe paBHW MMajy NpaBunaH
pVTam OTBOPA M YjeAHauYeHy TOHCKY CKany, ca Harnate-
HUM feTarbiMa y 30Hama Hafmnpo30pHUKa 1 noha cTa-
HoBa. [MocebaH NMKOBHYM aKLEHaT MOCTUMHYT je TOHCKMM
HarnalwaBarem CnojHMua dacagHVx naHena 1 okBMpa
OKO npo3opa. CBeAeHa reomMeTpyjcKa Wema, MyaTUnav-
Kalyja TemMe 1 apXMTEKTOHCKOT [eTasba, Kao v npumMeHa
npedabpriKoBaHNX eflemeHaTa, yKasyjy Ha objekaT Koju
Ce UecTo rpaamro y MHOTMM MECTVIMA Y 3eMIbU.

® - nepuog 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 cKiony nprsemsba, TP TUMNCKE eTaxke 1 “Nax-
HOr" MOTKPOBS/ba (MPAKTUUYHO YETBPTE TUMCKE eTaxe),
OKO LEHTPaNIHOr CTeneHnWwTa OpraHn3osano je 30 cTa-
HOBa pasnunuuTe CTPYKTYpe M NoBpLWMHe (Of jeaHOCOob-
HOT JO ABOWMOCOOHON), MPOjEKTOBAHMX NMpema MUHUManN-
HUM CTaHAapAVIMA, Y CKnafy ca Tajalrbym TPeH4oBMMa.
KapaKTepUCTUUHMM 30HMPaHbem CTaHOBM CY NOAEbEHM
Ha AHEBHY ¥ HONHY 30HY KOje Cy NMoBe3aHe XOAHWKOM, Ca
LIEHTPAIHO NMOCTaB/bEHNM CaHUTaPHVIM Br1oKoMm. MNocebaH
KBanuTET CBYVIX CTaHOBa NPeACTaBsbajy NOMONHEe NpocTo-
puje-0CTaBe, Kao 1 lohe y 30H1 JHEBHMX bopaBaka. Y fe-
NIVIMUYHO YKONaHOM MOAPYMCKOM [iefly CMeLlTeHe Cy CTa-
HapCKe OCTaBe, TeXHUUKe Kao U1 3ajefiH1uKe 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 CNOJbAWMK 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 CMNOIbAWMBK 311 2 (SZ2)
6eToH 8cm, CTMpPONOp 8cm, peLleTKacTV Hocay of
yen. KyTujacTux npoduna 50/50/5 mm Ha 60 cm
/ Ba3fyLHW NpocTop ul 50cm, fpBeHe rpeautie
2.5cm, npodunucanm 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 CMNOJbALIMK 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 310 4 (SZ74)
31 Of oneke 6,5Cm, ManTepucaH ca yHyTpalre
CTPaHe Npoay*HVIM ManTepoMm, TepMomn3onaLmja
4cm, dpacaHa 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
Tcm, oneka 6,5cm, LeMeHTHW 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 (ZN1)
reinforced concrete wall 15 cm, insulating plaster
perlite 2 cm

0,39 3UAY TIY (ZT1)
ab 31a 15cm, cTrponop 5cm, x1apovronauuja
1cm, oneka 6,5cm

BASEMENT WALL (ZT1)
reinforced concrete wall 15 cm, styrofoam 5 cm,
hydroinsulation 1 cm, brick 6.5 cm

0,44 NO4 HATIY (PNT)
Kep. nioynue 1cm, uem. Mantep 4cm,
Tepmou3onaumja 4cm, ab nnoya 40cm,
Heapmm1paHKn 6eToH 6¢cm, xuapomnsonauumja 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)
namest napket 1cm, Lem. eCTpux 4cm,TBpAe roye
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 MERBYCIPATHA KOHCTPYKLIMIA MCMOA FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MTT) BELOW UNHEATED AREA (MTT)
Tepmou3onauuvja 6cm, ab nnovaldcm thermal insulation 6 cm, reinforced

concrete slab 14 cm

33 MPO30P WINDOW

AOPBEHW - KPWJ10 Ha KpWJ1o Ca OOUYHVIM 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 1Ll
MecTa U npehabprkoBaHUM OGETOHCKMM dacaHVM Ma-
Henvma. OCHOBHY — KOHCTPYKUMjY UMHEe MomnpeyHn Oe-
TOHCKM 31A0BK (15 cm) 1 NyHe 6eToHcke nnodve (14 cm).
MacagHa noBplnHa je pelieHa NpedabprkoBaHUM BU-
WeCNOjHUM NaHeNMa, ca CrosballkbiM U YHYTPaLlHM
6eToHCKMM cnojem (6 1 8 ¢cm), CpeaullMM TePMOK30-
NaUMOHMM CriojemM (CTMPOMopP 8 CM) 1 CNOSballkbOM 00-
pagom y Kynujey. CaHvTapHe npoctopuje cy npedadbpu-
KOBaHe ¥ pelleHe ¢y Yy GOpMM MOHTKHNX OETOHCKMX
KabvHa, MpeTxodHO MoTNyHo obpaheHrx 1 onpemsbe-
HWX, Ca MPUNPEMbEHVM MPUKIbYYLIMMA 33 MHCTanauuje.
MperpagHn 3MA0BKN YHyTap objeKTa Cy KNacuyHO 3uaaHu.
Y CKnady ca TpeHAOBKMa MAacOBHE CTaHOrPaAHe, CUCTEM
YHYTpalWH1x obsnora je cnabujer keanuteTa. MogHe obno-
re y cobama Cy off XpacTOBOr Slamen NapKeTa, Y KyxuHba-
Ma Cy mnacTmyHe "BUHGNEKC” Tpake, AOK Cy CaHUTapHe
npoctopuje obnoxeHe kepamvkom. PacaHa cTonapwja
je IpBeHa—-ABOCTPYKa, Ca CNOjEHUM KPUIMMa, 3acTakrbe-
Ha jeAHOCTPYKMM CTakMMa M onpemsbeHa MnacTUyHMM
ecnuHrep ponetHama. Ca CTaHOBMLLITA TEPMMUKE 3aLLTU-
Te, CTPYKTYpa OMOTaua v npumerbeHe febrbrHe 13ona-
Unje He 33A0BOSbABAjy CaBPeMeHe MPOoruce, Te yKasyjy
Ha noTpeby eHepreTckor yHanpeherba. OBO ce npBeH-
CTBEHO ofHOCK Ha Moryhe nosehare febrbrHa Tepmo-
VM30nauuje y XOPU3OHTaNHMM KOHCTPYKLMjama KpoBa U
npu3emsba, anu 1 3ameHy dacagHe ctonapuje. Ca apyre
CTpaHe, y norney eHepreTckor yHanpehera dacagHmix
naHena, OAHOCHO MOTEHUWjaHOT AMPEKTHOr [JOAaBakba
Tepmou3onaumje ca Cnosballbe CTpaHe naHena, nocToje
V3BeCHa orpaHuuerba. OBaKBa MHTEPBEHLMjA HECYMHbU-
BO OV [loHENa OYeKMBaHe pesynTate y nornefy nobosb-
Wakba YKYMHUX TEPMUYKIMX KapaKTepPUCTVKa, AOK 61 nc-
TOBPEMEHO Yy MOTAYHOCTM M3MEHWNa MPero3HaT/biB
APXUTEKTOHCKM 13pa3 OBaKBOr TWMa ObjekaTa, WTo Ce ca
acrekTa CTpyke He cMaTpa OrnpaBAaHOM MHTEPBEHLMIOM.
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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, vinyl 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 lamena
CnpatHocT Mo+Mp+4+20k Number of floors B+GF+4+2L
bpoj ctambeHux jeanHiua 19 Number of apartments 19
NoBpLwnHa 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 C14=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




Jlamena npeacTaB/ba HajydecTanujy Tvn objekaTa
rpaheH Tokom nepriofa. MocTaemeHa je y cknony Lenw-
He CNMYHKX namena (ynasa) Koje dopmyvipajy nonysaTso-
PeHK NPOCTOpP, MHTePNpeTUpajyhn KnacnyHe BpeaHoOCTH
rpafckor 6noka. lHammnka Kommnosuuuje nocTurHyTa je
HaM3MEHWYHIM NOBRauerbem flaMena of OCOBUHeE rpymna-
uuvje. MpaBunHe je reomeTpuje, bnaro pasyhexe dopme,
HeYTPaNHO aPXMTEKTOHCKOT 1 IMKOBHOT 13pa3a. Pacaf-
He paBHM 0BNoXeHe oNeKoM OfNMKYje NpaBUIHa PUTMI-
Ka OTBOPa ¥ XOPW3OHTaHKX CEPKaxa, ca ANCKPETHVIM
JeTarbVMa y Haanpo3opHMM AenosrMa. Ocnm epkepa 1
Tepaca, Kojv NpefcTaB/bajy jeanHy “nnactuky”y cmmpe-
HOM ¥13pa3y TUMCKIX eTaxa, Kopnycom objeKTa JOMVHMPa
MaHCapHM KPOB Ca [1Ba HMBOA MOTKPOBSba 3a HopaBak.

® - nepuog 1981 - 1990. F - period 1981 — 1990

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.
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Cutyauvja
Situation Plan

OcHoBa npunzemsba
Groundfloor Plan

OcHoBa TUMCKe eTaxe
Typical Floor Plan
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Section

HerpejaHo
unheated area

rpejaHo
heated area

Jlamena je npeTexeHo cTambeHor kapakTepa, ca 19
CTaHOBa (MO TP Ha TUMCKOM CNpaTy) U jefHVIM NOKanom
y npvisemsiby. Kpo3 npursemsbe je NMocTaB/beH nellaykn
Macax Ka yHyTpallrbeM ABOPULLTY, M3 KOra ce NpucTyna
ynasy objekTa 1 nokany. CTaHOBM Cy OPraHm130BaHu OKO
LeHTpanHo nocTassbeHor nMdTa U NPUPOAHO OCBETIbE-
Hor cTeneHuwTa. [18a Hajseha cTaHa (4BOCOGHM 1 Tpo-
COOHW) opujeHTMCaHa Cy ABOCTPaHO, MMajy NOMONHe
npoctopuje 1 n3agojeHe HohHe 30He. MaHcapaHo noT-
KPOBJBE je peleHo y [1Ba He3aBMCHA HMBOA, (HeCT CITyYaj
3a OBaKaB TWM KPOBA), PV Yemy je NpBU MAEHTUYAH TWM-
CKMM eTaxamMa (CakpvBeH MaHCapLHOM KOHCTPYKLMOM),
[OK [pYyrn HMBO NPeLCTaB/ba KNAaCMYHO MOTKPOBIbE Ca
[1Ba Marba CTaHa OPraHy130oBaHa 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 ENEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
KOHCTpyKLMje W/m?K

0,60 CNOSbALWW 3V 1 (SZ1) EXTERNAL WALL 1 (SZ1)
ab 3u1a 15cm, TepMomsonaumja 5cm, cunmkaTHa reinforced concrete wall 15 cm, thermal insulation
oneka 12 cm 5cm, silicate brick 12 cm

0,57 CNOSbALMW 3W 2 (S72) EXTERNAL WALL 2 (S72)
runcaHe nnoye 7cm, Tep nanup, TepMoursonaunja — 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 nnaoye 7cm, Tep Nanup, MMHepPanHa 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, nonpeyxe 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, Tepmomzonaumja 5¢cm, reinforced concrete wall 15 cm, thermal insulation
MNOTKOHCTPYKLUMja Ol ApBETa Ha 60Cm / Basayx 5 mc, timber batten (at 60 cm dist.)/ air gap 40 cm,
40cm, nonpeute netse 5/3cm, timber batten 5/3 cm, fibre-cement board (eternit)
obnora oa emepHuUMa

0,88 310 KA HETPEJAHOM MPOCTOPY 1 (ZNT) PARTITION WALL TO UNHEATED AREA 1 (ZN1)
31 Of oneke 6,5 cm, ManTepucaH ca yHytpawmwe  cement-lime plaster, brick wall 6.5 cm, thermal insu-
CTPaHe NpoayxHUM ManTepom, Tepmonsonatmja 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 31 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 NPoLyKHMM ManTepOM tered both side with cement-lime plaster

0,46 3W 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 31 KA HETPEJAHOM MPOCTOPY 5 (ZN 5) PARTITION WALL TO UNHEATED AREA 5 (ZN5)
ab 3ma 15cm, Tepmomzonaumja 5cm, cUnmKaTHa reinforced concrete wall 15 cm, thermal
oneka 12 cm insulation 5 cm, silicate brick 12 cm

1,05 3K KA CYCEQY/ONNATAUMIA 1 (ZD1) EXTERNAL WALL TO ADJACENT BUILDING /

31 Of cunopekc 6noka 25 cm, ManTepurcaH ca
YHYTPaLLFE CTPAHE NPOAYKHIM 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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3,65 310 KA CYCEQY/ONNATALNMIA 2 (ZD2) EXTERNAL WALL TO ADJACENT BUILDING / DILATA-

ab3ng 15cm TIONWALL 2 (ZD2)
reinforced concrete wall 15 cm

0,53 MEBYCMPATHA KOHCTPYKLMJA N3HAL FLOOR CONSTRUCTION
HETPEJAHOT TMPOCTOPA 1 (MN1) ABOVE UNHEATED AREA 1 (MNT1)
namen napkeT 1 cm, Lem. KowysbMua 4 cm, parquet Tcm, cem. screed 4cm, cork sound insul.
nnytadoH 1 cm, OMHWA TaBaHuua 19 cm, 1cm, OMNIA semi-fabricated reinforced concrete slab
Tepmou3onauuja 4 cm, pabu 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 taaHnua 19 cm, Tepmorizonalinja 1cm, OMNIA semi-fabricated reinforced concrete
5cm+ BasayWwHKM 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 MPOJTA3A (MP1) FLOOR CONST. ABOVE OPEN CORRIDOR (MP1)
namen napkeT 1 c¢m, uem. kow. 4 cm, NayTadoH 1 parquet T cm, cem. screed 4 cm, cork sound insul. 1
cm, OMHWA TaBaHuua 19 cm, Tepmouzonaumja cm, OMNIA semi-fabricated reinforced concrete slab
5cm+ BazayWHKM 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
HETPEJAHOT 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 MCMOA FLOOR CONSTRUCTION
HETPEJAHOT MPOCTOPA 2 (MT2) BELOW UNHEATED AREA 2 (MT2)
Tep nanvp, Tepmomsonaumja 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
rnc nnove 1.cm batten 5/3 (at 60 cm dist), gypsum board 1 cm

038 KOC KPOB (KKT) PITCHED ROOF (KKT)
eTepHUT noye, neteumue 5/3 Ha 15 cm, rpanéwr, eternit fibre-cem. board, timber batten 5/3 (at 15cm dist.),
[allyaHa nogsora 2,5 cm, por 10/14 cm Ha 100 cm gralbit bitumenous sheet, wood plank 2.5 cm, timber raf-
/ Basmyx 4 cm+ TepMozonaumja 10 cm, neTse 5/3 ter 1Q/14 (at 100 cm dist) /airl gap 4 cm, thermal insul. 10
¢, MBL bonuja, rnc naove 1 cm cm, timber batten 5/3, PVC foil, gypsum board 1 cm

33 MPO30P WINDOW

APBEHW, ABOCTPYKM Ca CNOjeHUM KpUanMMa ca
MNacTVYHOM eCIMHIEP PONETHOM

wooden, single frame, connected double sash with
single glazing, plastic roller blinds

CUCTEM TPEJAFA
[AbUHCKO rpejakbe / TOMI0BOA

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 BehuHe objeka-
Ta NamesHor T1na, NpUMapHa KOHCTPYKUMja je pelle-
Ha CUCTEMOM MOMPEYHVX aPMMPAHO - OETOHCKMUX 3M-
foBa febbiHe 15 cm, NOCTaBbEeHVX Y Manom pacTepy
(4.20m). Mako nprnagHvK neprofa TOKOM Kora je yno-
Tpeba npedabprkoBaHNX enemeHaTta Omnna Ha BPXYHLLY,
objekarT je, roToBo Yy MOTAYHOCTW, peanv3oBaH TPaanuLn-
OHasHo. JeaMHa Be3a ca WMHAOYCTPUjaNM30BaHUM MPUH-
uMnMma rpaherba ocTBapeHa je ynotpebom nosy-npe-
babprkoBaHe “oMHMa" TaBaHuLe. OCHOBHM dacaaHu 3ug
je TPOCNOjHa KOHCTPYKLMja, Ca YHYTPaLLHbMM Cojem Of
rMncaHmx 6nokoBsa (7 cm), cpeanHbM TepMOoM30aLmn-
OHVIM CJlojeM (MVHepanHa ByHa 5 cm) 1 ClOosbHOM 06510-
rom ofi cvnnkaTHe oneke. PacaiHa cTonapuja je aApsexa,
KPWANO Ha KpwWno, 3acTak/beHa jeAHOCTPYKMM CTaKIvMMa.
KpoBHa NoBpLUVHa je NoKpuBeHa ETepHWT nnovama. Kao
v kop BehuHe objekaTa rpaheHnx TOKoM neproaa, Cnc-
TEM YHyTpalkbMx 0briora je HelwTo cnabujer KBanuTeTa,
WTO je pe3ynTaT OCHOBHVIX OMpPeae/beHba MacoBHE CTa-
Horpagrbe. YNPKOC [OCNEeAHO] TEPMUUKO] 3alITUTN CBUX
eflemMeHaTa OmMoTaua, eHepreTcke nepdopmaHce obje-
KTa Cy Aaneko WCMof CaBpemeHyiX Nponuca 1 3axTesajy
eHepreTcky obHoBy. OCVMM pPenaTvBHO MPUXBAT/BUBMX
VHTepBeHUMja Ha noseharby AebrbrHa TEPMUUKOr Ma-
Tepujana y XOPU3OHTANHMM KOHCTPYKUMjaMa KpoBa 1
npr3emba, Kao 1 3ameHe dacafHe ctonapuje, Hajgehu
npobnemy Be3aHu Cy 3a yHanpeherse dacagHux 3vaoBa.
MocTtojehur TN dacagHe obnore 3axTeBa 0OMMHE pafoBe
Ha PEKOHCTPYKUMjM CnojeBa (CKuaakbe noctojehnx 1 no-
CTaB/barbe HOBUX), UMM MOTMYHY M3MEHY apXUTEKTOHCKOT
M3pa3za objekTa y C/ydajy OAMPEKTHOr [oAaBarba C/oja
Tepmomsonauuje. C apyre CTpaHe, HELITO jeHOCTaBHMja
Y WUCnnaTvBMja BapujaHTa noapasymeBana 0w PeKOH-
CTPYKUMjy bacafHor 31aa ca yHyTpallkbe CTpaHe, ann ce
VI OBa MHTEPBEHLIM]a Y KOHTEKCTY MPABHO-TEXHUYKMNX Of1-
HOCa MOpa Y3€TV 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 facade 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-NoCNoBHa 3rpaaa
y OKBUMPY rpafckor 6okKa

[

gooo
0000 §s50%
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Mixed use building in a row

CnpatHocT Cy+lMp+3+M Number of floors B+GF+3+M

bpoj ctambeHunx jeanHnta 16 Number of apartments 16

NoBpLwnHa TMNCKe eTaxe  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 AyOuHe Ka yHyTpallHem 8O-
pULLTY 1 Ca BOYHUM CTpaHama “HacnoreHVM" Ha cycefe,
objekar je KnacuyaH NPeACTaBHUK 3rpafa Yy rpaackom
610Ky. Ha WwecT KoprCHNX eTaxa OpraHm13oBaHu Cy CTam-
6eHO-MOCNOBHY CafpKajy, Kao ¥ NOMONHE 1 TeXHUUKe
npoctopuje 3rpage. MacagHe NOBPLINHE Cy HeyTpan-
HOr KONopKTa, Ca HelwTo BeAnM CTeNeHOM AeTarbHOCTY
y 30Hama noha v oko NPo30opa. Y3aHVM YauuHUM GPOH-
TOM, MOCTaB/beHUM Ha peryfnaumnjy ynuue, AOMUHMPA
NOAUIOHANHK epKep, Kao 1 3aBPLUHN AeKOPaTUBHM MO-
TVB MOCTaBIbeH MCNpes MaHcapaHor Kposa. Objekat je
NpefcTaBHMK Tanaca Koju Kpajem nepviofa Texu nocT-
MOZEPHOM M3pasy 1y CaBPEMEHOM rPafjCKOM 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 YCIOBYMO je CNOXKEHY Op-
raHW3aLMOoHy LWemMy, MPBEHCTBEHO CYTePEHCKOr W Npw-
3eMHOT fiena, rae Cy AyXK LeHTpanHor newsaykor nacaxa,
NIVMHEeapHO MOCTaB/bEHN KOMEPUMjaNHM 1 TEXHUUKM Ca-
[PKaju, Kao 1 ynas y cTambeHn feo objekTa. Ha Tpu tvnc-
Ke eTake 1 MaHCapaM (YeTBpTa TUMCKa eTaxa “cakpreHa”
KOHCTPYKUMjOM MaHCapAHOr KpoBa) opraHn3oBaHo je 16
CTambeHnx jegnHuLa (4 no etaxu). CraHoBM Cy paznuyumTe
CTPYKTYpe (0f jeAHOCOBHOT A0 ABOCOBHON) 1 HELUTO Makbe
NOBPLUMHE, y CBEMY NMpema CTaHAapAVIMa Koju Cy ycmepa-
Banu ApyLITBEHY CTambeHy v3rpagtsy. Hanvk sehnHu y3u-
JaHvx objekaTta, Npobnem NPUPOAHOT OCBET/bEHA Cpe-
AVLFbYIX MPOCTOPHMja Ha eTaxkama peLleH je dopmMyparbem
CBETNAPHMKA Ha KOje Cy OKPeHyTe Kyxutbe 1 KynaTuna.

® - nepuog 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 ENNEMEHT TEPMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE
W/m?K
0,61 CMOJbALWLMW 3O 1 (SZ1) EXTERNAL WALL 1 (SZ1)
NpOAYXHW ManTep 2cm, 31A Of NyHe oneke 25cm,  cement-lime plaster 2 cm, solid brick wall 25 cm,
Tepmou3onauumja 3¢m, CMarKaTHa oneka 12 cm thermal insulation 3 cm, silicate brick 12 cm
0,54 CMOJbALLMM 310 2 (SZ2) EXTERNAL WALL 2 (SZ2)
NPOAYXHW ManTep 2cm, 31A 04 NyHe oneke 25cm,  cement-lime plaster 2 cm, solid brick wall 25 cm,
Tepmom3onauuja 3¢m, Wwynsba oneka 12 cm, thermal insulation 3 cm, hollow brick 12 cm, ce-
LEeMEHTHM ManTep 2 cm ment-lime plaster 2 cm
047 CMNOJbALLRW 311 3 (SZ3) EXTERNAL WALL 3 (573)
NPOAYXHM ManTep 2cm, Wynsba oneka 25cm, cement-lime plaster 2 cm, hollow brick 25 cm, glass
HOBOMEPM 3Cm, WyM/ba oneka 12 cm, LeMeHTHN wool novoterm 3 cm, hollow brick 12 cm, cement
ManTep 2 cm plaster 2 cm
1,68 CMOJbALLRW 30 4 (SZ4) EXTERNAL WALL 4 (574)
31 Of NyHe oneke 25cm obocTpaHo MantepucaH  solid brick wall 25 cm, plastered both side with ce-
NPOAYKHUM ManNTepoM ment-lime plaster 2 cm
1,46 3N KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
314 Of MyHe oneke 25cm obocTpaHo MantepucaH  solid brick wall 25 cm, plastered both side with ce-
NPOAYKHUM ManTepoM ment-lime plaster 2 cm
0,30 3O Y TIY 1 (ZT1) BASEMENT WALL (ZT1)
ab 3ua 25 cm, TepMowvizonauuja 5 cm, mantep 2,5 reinforced concrete wall 25 cm, thermall insulation 5
cm, xvapownsonaumja 1 cm, oneka 12 cm cm, plaster 2.5 cm, hydroinsulation 1 cm, brick 12 cm
2,30 MEBYCTPATHA KOHCTPYKUMIA U3HAL FLOOR CONSTRUCTION
HETPEJAHOT MPOCTOPA 1 (MNT) ABOVE UNHEATED AREA 1 (MNT)
Kepamuuke nnoyuue 1cm, uemeHTHa Kowysbra 4 ceramic tiles 1 cm, cement screed 4 cm, reinforced
cm, ab nnoYa 14 cm, NpoayXHW ManTep 2 cm concrete slab 14 cm, cement-lime plaster 2 cm
0,35 MEBYCIPATHA KOHCTPYKUWMIA U3HAL BUILDING OVERHANG FLOOR
MPOJTA3A/EPKEPA 1 (MET) CONSTRUCTION 1 (MET)
napkeT 1 cm, UeMeHTHa KoLysbuua 3 ¢cm, parquet 1 cm, cement screed 3 cm, cork sound in-
nnyTadoH 1 cm, TM3 TaBaHumua 20 cm, sulation, TM3 slab with hollow clay block 20 cm,
Tepmouzonauuja 10 cm, NPoay»KHW ManTep 2 cm thermal insulation 10 cm, cement-lime plaster 2 cm
0,53 MEBYCMPATHA KOHCTPYKLIMIA MCNOL FLOOR CONSTRUCTION

HEIPEJAHOT MPOCTOPA 1 (MTT)
nakoapmupaHa kouwysbuua 3 cm, ME donvja,
Tepmomsonauumja 5 cm, TM3 TaBaHnua 20 cm,
NPOAYKHM ManTep 2 cm

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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032 KOC KPOB 1 (KK1) PITCHED ROOF 1 (KKT)
6akapH¥ 1M 0,7mm, Tep XapTuWja, fallyaHa onnata  copper roofing sheet 0.7 mm, roofing paper, timber
2,4 cm, por 10/12 cm Ha 80 cm / M1HepanHa plank 2.4 cm, timber rafter 10/12 (at 80 cm dist.), min-
ByHa 12 cm, apBeHu powTtusb 3/5 cm, ME donwja, eral wool 12 cm, timber batten/timber counter bat-
Komyen nnove 1.cm ten 3/5 cm, PE foil, komcel fibre - cement board 1 cm
1,03 PABAH KPOB / TEPACA (RK1) FLAT ROOF / TERRACE (RK1)
NMBEHN TepaLlo 3 cm, xmapomrsonauumja 1 cm, TM3  terrazzo flooring 3 cm, hydroinsulation 1T 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 OO HATIY (PNTT) GROUND FLOOR (PNTT1)
LUEeMEHTHU eCcTpux 5 cm, HabujeHn 6etoH 10 cm, cement screed 5 cm, rammed concrete 10 cm,
HabujeHn necak 40 cm, ab nnova 40 cm, HabujeHn  rammed sand 40 cm, concrete slab on grade foun-
6eToH 5 cm, xuapowvzonauuja 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 MNPO30P WINDOW

APBEeHU jeﬂHOCprKVI Ca TepMomn30iallMoOHM
CTaK/IOM, Ca 1aCTM4YHOM eCnivHrep poseTHOM

wooden, single frame with insulating glazing, plas-
tic roller blind

CUCTEM TPEJAHA
[arbUHCKO rpejatbe / TONMoBoA

HEATING SYSTEM
district heating system - hotwater

MNMPUMPEMA TOMJE BOJE
enexkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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TexHonoruja rpaherba, KOHCTPYKLUMja U MaTepujani-
3alnja objekTa Cy KapakTepuCTUYHK 3a "y3uaaHe” objek-
Te y CKNomy rpaackor 6oka. Matrsy 0b1m nHBecTMumje 1
NPOCTOPHa OrpaHnyerba NoKaumje Ha Kojoj je urpaheH,
YyCNoBUAM  Cy MNPVMEHY TPaAWLMOHANMHMX  TeXHMKa
rpaherba. MNprMapHa KOHCTPYKLUMja peanv3osaHa je Ha
NMLY MeCTa, Kao CKefleTHa apMmpaHobeToHCKa 1 31aa-
Ha MacMBHa KOHCTPYKUWja of nyHe oneke (25 cm). Xo-
PV30HTaHe KOHCTPYKUMje Cy NMyHe apM1paHObeToHCKe
nno4ye v NONYMOHTaxHe TaBaHuue Tmna TM3 (20 cm).
(MacagHe NoBpLUMHE Cy pelleHe Kao KNacWUyHM CeHABMY
310BW, Ca CJ10jeM TepMIMYKe 13onauumje 3 cm (Mr1Hepain-
Ha ByHa) 1 cnorballtbym cojem of GacagHe oneke y Asa
TOHa. YNMYHW epKep je MOKPUBEH 3aBPLIHMM Cojem da-
capHor manTepa. lperpagHu 31goBK yHyTap objekTa cy
KnacnuHo 3ugaHy (12 n 25 cm). Kao v Ha BehnHu cTtam-
6eHnx objekaTa rpaheHnx TOKOM Mepwofa, KBanuteT
YHYTpalkMx 00651012 je HelTo NOWWjK, WTO Ce A0BOAN Y
Be3y Ca TPeHAOBMMa Y MACOBHOj CTaHorpaaK. GacagHa
CTonapvja je ApBeHa, 3acTak/beHa TePMOM30MaLMOHNUM
CTaK/IOM 1 OMNpem/beHa MAACTUYHKUM eCcliHrep poneT-
Hama. Haj 3aBpLIHOM MNOTKPOBHOM eTaxKom dpopmmpaHa
je KnacmyHa ApBeHa KOHCTPYKLMja KOCOT MOAMIOHANHor
KpOBa, NOKpvBeHa ETepHWT nnoyama. VI3yseTHO Mane
nebrbnHe Tepmuydke M3onaumje y dacagHVm 31aoBMMa
Ce, Ca acrneKTa CaBpPemMeHUX TEPMUUKMX CTaHAapaa, He
MOry CMaTpaTV 330BOSbaBajyNM 1 yKasyjy Ha notpe-
6y eHepreTcke obHoBe. OCMM fOAaBaHba TEPMUUKE W3-
ofaumje y XOPW3OHTAMHWMM KOHCTPYKUMjama OMOTaua,
WTO MpeAcCTaB/ba PeNaTMBHO MPUXBAT/bUBY UHTEPBEH-
umjy, noTeHuMjanHo yHanpeherse GpacagHor omoTtaya 3a-
XTeBa OOMMHE PafloBe Ha PEKOHCTPYKLMjM ClojeBa (CKu-
Jarbe nocTojehrx 1 NocTaBrbarbe HOBUX), MNW MOTMYHY
NPOMeEHY aPXUTEKTOHCKOT 13pa3a 0bjeKTa (AMPeKTHO 0-
[laBakbe CNoja TepMon3onaLmje), LTO Ce KOHAYHO Y KOH-
TEKCTY OMNPaBAaHOCTV KOMMIETHE VMHTEPBEHUM]E MOXe
CMaTpaTV orpaHmnyaBajynnum GakTopom.
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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 CMPATHOCTN — CONUTEP
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Mixed use high-rise building
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CnpatHocT Hnp+Mp+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=70 m?% 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




BuwenopoamnyHm ctambeHo-NocnoBHY objekat ca 14
KOPWCHYIX eTaXka, Peanv3oBaH je Kao 13ABOjeHn conutep
y OKBUPY rpynauuje 3rpaga namenHor tmna. Objekar je
cnobopHe-pasyheHe dopme 1 yjeaHaUeHOT apXUTEKTOH-
CKOr  1M3pasa Mo BepTVKaIW, LWTO NPeACTaB/ba jefHy Of
OCHOBHWX KapakTepUCT1Ka OBOT TWMa 3rpaja y OBOM re-
pvioay. Mopen 12 TUNCKMX eTaxa, y CTPYKTypw 0bjeKTa ce
130Bajajy HUCKO Mpur3emsbe, y Kome Cy CMelTeHe rapa-
xe 'y GopMU aHeKca, TeXHMUKe NpocTopuje 1 CTaHapCKe
OCTaBe, NPM3eM/be HaMEHEHO CTaHOBatbY 1 MOC/IOBArbY,
Kao ¥ 3aBpLLUHa NOByUYeHa eTaxa ca CTaMOeHUM U1 3ajef-
HWUYKM Cafipajima. Koncku mprncTyn rapaxama u objek-
Ty OCTBapyje Ce y HV1BOY HUCKOT MPU3eMIba, IOK je Ha BU-
COKOM Mpwizemby GOpPMMPaH rMasHKW NeLlavukm ynas.

® - nepuog 1981 - 1990. F - period 1981 — 1990

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  OpraHM30BaHW Cy
OKO UEHTPaNHO MOCTaB/bEHE BepPTUKaNHE KOMYHMKa-
umje, y Kojoj cy cTeneHuwTe v 6atepuja nudTtosa. Y npu-
3emsby 00jeKTa Cy, nope[ ABa ABOCOOHa CTaHa, CMELITEHa
1 ABa fIOKana, KojuMa ce NpKCTyna ca Criosballkbe CTpa-
He objeKTa. Ha TUNCKOj eTaxkn OpraHn30BaHo je 5 CTaHo-
Ba pasnunuuTe CTPYKType 1 NoBpLivHe (of jeaHoCcobHor
[10 ABOVIMOCOBHOT), MPOjEKTOBAHMX NMPema MUHUMANHUM
CTaHAapaMma, LTO je 610 OCHOBHO OMNpejesber-e Macos-
He CTaHorpaare. Y CTPYKTYpU CTaHOBa Mpeno3HaT/b1aea
je TnuuHa andepeHuUMjaunja IHeBHe 1 HONHe 30He, Koje
Cy NOBe3aHe XOAHWKOM Ca LEHTPANHO NMOCTaB/bEHNM Ca-
HUTapHKUM 610KoM. CBU CTAHOBW OCUM jeAHOMMOCOBHOT
“Majy nohe AVpPeKTHO Be3aHe Ha AHEBHE 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 TEPMYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,58 CMNOJbAWMK 3101 (SZ1) EXTERNAL WALL 1 (SZ21)
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 CNOJbALWIMK 310 2 (SZ2) EXTERNAL WALL 2 (572)
TPOC/OjHY 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) EXTERNALWALL 3 (SZ3)
ab 31a 16 cm, cTrponop 4cm, dacagHa oneka reinforced concrete wall 16 cm, styrofoam 4 cm, fac-
12cm ing brick 12 cm

1,76 CMNOJbALWMK 310 4 (SZ4) EXTERNAL WALL 4 (5Z74)
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 HEFPEJAHOM 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

045 MERYCIMPATHA KOHCTPYKUWIA M3HAZ FLOOR CONSTRUCTION
HETPEJAHOI MPOCTOPA (MNT) ABOVE UNHEATED AREA (MNT)
XPacToB napkeT Tcm, 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-
NPOAYKHM ManTep 2cm lime plaster 2 cm

0,48 PABAH KPOB 1 (RK1) FLAT ROOF 1 (RK1)
6eToHCKe nnove 4cm 'y Cfojy necka 3cm, concrete tiles 4 cm in 3 cm sand bedding, bitume-
OUTYMEHCKa X1apour3sonaumja 1cm, Tepmmyka nous hydroinsulation 1cm, thermal insulation 6 cm,
n3onauwmja 6¢m, NapHa 6paHa, CNoj 3a Nag MuH. vapour control layer, concrete laid to fall (min. 3 cm),
3cm, ab nnoya MuH. 16,5 reinforced concrete slab 16.5 cm

0,49 PABAH KPOB 2 (RK2) FLAT ROOF 2 (RK2)

rpaHynMpaHn WibyHak 5cm, BUTymMeHcCKa
xuapovsonauumja 1cm, TepMmnyKa 13onaumja 6cm,
napHa 6paHa, Cf1oj 3a Naf MyH. 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 KPpWNOo Ca NAacTnyHOM
eCIMHrep PoNIeTHOM

WINDOW
wooden, single frame, connected double sash with
single glazing, plastic roller blind

CUCTEM TPEJAHA
JlarbUHCKO rpejatbe / TOMMoBOA

HEATING SYSTEM
district heating system - hotwater

MPUMPEMA TOMJIE BOAE
eNeKTpUYUHY bojnep

HOT WATER SYSTEM
electric boiler
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ObjekaT je peanu3oBaH Yy WHAYCTPWjanM30BaHOM
KpynHonaHenHom cuctemy PA[lI-baneHcu (RAD-Balency),
canpedabprikoBaHUM GETOHCKIM enemeHTVMa. [prmap-
HY KOHCTPYKUMjy UMHe BEPTVKaNHM NaHenu aebmuHe 16,
19 1 22 cm, MOHONUTU30BAHM CEPKIaXMMa MPUINKOM
MOHTaxe. MehycnpaTHa KOHCTpyKUWja je NyHa 6eToHCKa
nnova AebsburHe 16.5 cm. MacagHn NaHenu cy TPOCNoj-
HW, Ca CNOJbalLHOM ¥ YHYTPALIFOM CTPAHOM Y apMmpa-
HOM GeTOHy, 6e3 HarnaleHe NnacTuKe ¥ 3aBPLWHO 6oje-
HW GacagHMM Mpemasom. Y CKnomny naHena NocTas/beH
je TepMou30MaLMOHK Coj CTponopa 6um. MocebHy of-
NVIKY MaTepujanvsaumnje npeactasmba npedabprkoBaHa
6eToHCKa KabrHa caHWTapHOT YBOpa Ca NPUMPEMIbEHVIM
NPUK/bYYLVIMA 3a MHCTanauwje Kynatmna n kyxure. [pe-
rpage yHyTap CTaHOBa Cy JIakin MOHTaXHW 31A0BM Ca M-
ncaHom obnorom. lofgHe obnore cTaHoBa of namenHor
napkeTa, BMHMI-a36eCTHYX MA0Ya, Kao U KepammyKmx
nnounua Manor Gopmarta, yKasyjy Ha HelWTO HUXM KBa-
NNTET 3aBPLHMX 06/10ra KapaKTepUCTUYaH 3@ MACOBHY
CTaHorpaarsy. [1ofoBM y 3ajeAHVYKMM NpOCTOpHjama,
XOAHNLUMMA 1 Ha CTENEHULWTY Cy 0BN0XKeHN BETOHCKMUM
Kynnje nnoyama unv rymeHom obnorom. MacafHa cTo-
napuja je apBeHa — ABOCTPYKa, Ca CMOjeHnM KpUnmnma,
3aCTak/beHa jeAHOCTPYKMM CTakaMma 1 ca yrpaheHum
MNaTHEHVM WY MNAacTUYHUM ecnnHrep 3actopuma. Ca
CTAHOBWLUTa CaBPEMEHIX eHepreTCKMX NPOMnmca, CTPYK-
Typa TepMUYKOT OMOTaua je He3afoBosbasajyha 1 3axTe-
Ba eHepreTcko yHanpeherbe. Y KOHTEKCTY YKyrmHe no-
BPLUMHE 1 reoMeTpuje oMoTaua, OCUM 3ameHe dacadHe
cTonapuvje, Hajgehe ywrege je Moryhe ocTBaputu nHTep-
BEHUMjOM Ha BepTUKaNHUM dacafHVm naHenvma. Mnak,
OMPEKTHO [joAaBatbe C/10ja TepmMomn3onaumje ca Cnosba-
WHbe CTpaHe naHena, AOHeNno v oueknBaHe pesynTaTe
Ca acrneKTa TepMUYKe 3aWTnTe, anu 61 ce NCTOBPEMEHO Y
MOTNYHOCTN MPOMEHNO KapaKTePUCTUYHM apXMTEKTOH-
CKM M3pa3 objeKTa, WTO Ce Ca acrneKTa CTpyKe He MOoXe
CcMaTpaTy oaroeapajyhvm npucTynom.
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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.
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1945.

1919.

[ - nepuog 1991 - 2012.

Hajsehn geo nepuofa obenexwune cy yecte npome-
He v NpeBuparba y APYLUITBEHO-NMOMUTUYKIAM 1 EKOHOM-
CKMM OAHOCMMA Y PEervoHy, WTO je JOBeNO A0 3acToja
KOMMNeTHe NpvBpese, a CaMim TUM 1 CBOherba aKTWB-
HOCTW rpaheBMHCKOr CeKTOpa Ha MUHMUMYM. Y NPBOj MO-
nosuHN neproda (1991-2000) agonasn [o 3HavajHe cTar-
Halwje y CTaHOrpadhW, kada je uarpaheHo ceera 5% of
yKynHor 6poja 3rpafia y 3emsbM. Vlako ykynaH 6poj 3rpa-
[a m3rpaheHrx TokoM YmTaBor nepunofa (23% of ykyn-
Hor 6poja y Cpbuji) He yKasyje Ha Tako HeWTo, MOXe ce
pehu fa ce pagn, npe cBera, 0 pe3yntaTy rpaheBUHCKIX
aKTMBHOCTW Yy Lpyroj nonosumHu nepuoga 2002-2009.
Tapa ponasu, Havme, O CMUPVIBarba APYLWTBEHO MOMN-
TUUKIWX TEH3Mja, @ ¥ 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.



TPXULITY HEKPETHUHA U MHTEH3MBMPAarba rPaNeBMHCKMX
aKTMBHOCTW. Tpajfe ce nojeanHauHu objeKkTV Ha 3aceb-
HMM rpafcKvMm napuenama, anv v sehe, 6NIO0KOBCKM Op-
raHM30BaHe rpynauvje 3rpafa. Minak v oeaj no3wTneaH
TpeHa je KpaTkor aaxa, 6yayhu aa y nocnefrmnx HeKo-
JIMKO FrOfiMHA, YCNe CBETCKE eKOHOMCKe KpK3e, MOHOBO
11033 10 CTarHauuje TOXKMLIWTA HEKPETHMHA ¥ 3HaYajHOT
CMarberba M3rpafHe cTambeHux 3rpasa.

VI3MerbeHN TPXMWHM 1 [PYLITBEHO-EKOHOMCKI Of-
HOCW Y nepunody TpaH3vUwje, [OBENM CY A0 MPOMeHa U
y TEXHONOTWjW 1 OpraHm3auujv rpahera, OfHOCHO - 10
HanylwTaka [0 Tada Npeosnahyjyher TMna mMacoBHe nH-
nycTpujann3oBaHe rpaarbe npedabprkosaHnx objekarta.
[Mpenasu ce Ha n3rpaamy NojeAmnHauHNX CTaMbeHwx 3rpa-
13, KOje Ce, Y YCNIOBMMA PasIvumnTOr KOHTEKCTa NoKauuje,
ypOaHMCTUYKMX ycroBa rpahera 1 obnvka duHaHCK-
pakba, peanuayjy y TpagmuroHanHoM cuctemy rpahersa
"Ha n1Uy MecTa’, y3 Np1MeHy CaBpemMeHx enemeHara Ma-
Tepujanusauuje 1 3aBpliHe obpaae. JenHo of obenexja
n3rpagH-e y 0BOM Neprogy, Koje je CBakako onpeaenmno
HauWH 1 NpUHUMNe rpaherba, jecTe NpoMeHa y HauuHy
drHaHCKparba. HakoH AelieHnja KanuTanHnX ApXaBHUX
MHBECTULMja Y V3TrPaAHbY BENUKMX CTaMOEeHWX Hacerba,
y OBOM Mepuoay ce npenasn Ha NpvBaTHU OOANK WH-
BeCTMparba, a Koju Ce, MPBEHCTBEHO, OAIMKOBAO Orpa-
HUYEHVM OOUMOM MHBECTULMjA, OAHOCHO - M3rPaaHOM
nojeavHauYHnx objekaTa Ha 3acebHUM napuenama. Y no-
pehetby ca NPeTXOAHUM MePUOAMMA, Kafla Ce TPaAMIo
Ha BeNVKMM OTBOPEHMUM Napuenama 6/10KOBCKOr Kapak-
Tepa, y OBOM Nepuroay ce 13rpafrba NPBEHCTBEHO Besyje
3a Makbe, NojeiMHauHe napuerne, Koje ce Hajuyewhe Hana-
3e y cknony noctojehunx 61oKoBa.

[peBacxofHO TPXMWLIHA OpwWjeHTaunja y CTaHo-
rpadkW y Nocnearbux AeceTak roavHa, ytvuana je Ha
Pa3HOBPCHOCT CTPYKType M3rpahernx objekata. page
ce 00jeKTn CNoBOAHOr apXUTEKTOHCKOT 13pasa, Ca vec-
VM, 4O HENpPeno3HaT/bMBOCTU M3MELLAHNM CTUACKAM
KapaKkTepucTMKama, Kao 1 6pojHUM Bapwjalmjama y ob-
JIMKOBHUM pellerbiMa 1 NMKOBHOj UHTepnpeTaumju. Y
TUMOMOWKO] CTPYKTYPU AOMMHMPAjy cnoboaHocTojehe
3rpage (44%), kao v 3rpafe rpaheHe y rpafckoM HU3y
(34%)1, oHe 3ajefiHO, UnHe BuLle of aBe TpehuHe obje-
KaTa m3rpaheHnx y oBom nepuoay. 3rpage rpabeHe 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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bopmm Bennknx namena obyxsaTajy csera 22% of yKymn-
Hor 6poja objekaTa. To ce Moxe 00jacHUTU M3MeHama Y
HaumHy dMHaHcUparba, anv U MarbViM OOMMOM VHBEC-
TVUWja, KaO 1 NPOCTOPHUM OrpaHMyerbrma NIoKaLmja Ha
Kojuma ce rpaau. lNocebHa KapaKkTepmUCT1Ka OBOr Mepu-
Ofia je MOTNYHO OACYCTBO BMCOKMX 3rpafia — convtepa
(0bjekTn o 10 1 BULWE eTaxa), a KOju CY, Y BENVKOj MepH,
obenexunnu npetxonHe nepwofe. (Anjarpam 1.) Osa npo-
MeHa je yCoB/beHa M3MeHOM onpeferbetba Aarber yp-
6aHMCTVUKOr pa3Boja rPajoBa M OrpaHMYaBarba yKynHe
BMCVHe HOBWX 0bjekTa. Hanme, Beh noyeTkom nepuroaa,
33aKOHCKOM PerynaTvBOM 3HauajHo je orpaHnyeHa BUCH-
Ha HOBMX ObjeKaTa, a Kao MaKkcvmanHa B1cmnHa oapeheHa
je cnpatHocT M+6 eTaxka. OBakaB TPeH[ OApPXao Ce CBe
[0 Npef cam Kpaj neproaa, Kaaa, nof NpUTUCKOM YCNo-
Ba CaBpEeMeHOr TPXMLLTA, oMa3n A0 "Npobujarsa” oBor
napameTpa 1 MOHOBHOI OTBaparba MOryRHOCTW MAaHW-
patba 1 rpahera BUCOKMX objekaTa.

Oujarpam 1 - 3acTyn/beHocT TMnoea Mehy objekTuma rpahe-
HUMm y nepuogy 1991-2012.
34%
Y Huzy
Inarow

22%
Jlamena
Lamela

OcvM V3MeHa Ha TEeXHWYKO-TEXHOMOLIKOM MiaHy
rpaherba, APYWTBEHO-EKOHOMCKE NPUKKe foBene Cy U1
[0 M3MeHa y CTPYKTYypW caprkaja objekata. Ycneq yop-
3aHOr pasBOja W AeleHTpanuM3auvje nNpvspeae, YCayx-
HO-TProBMHCKe 1 MOCIOBHE AeNAaTHOCTV MOHOBO NOCTajy
CacTaBHU cagpkaju HoBMX ObjekaTa. lpade ce objeKkTn
Ymju Cy NPY3EMHN 1 CYTEPEeHCKM AeNOBY, a BP0 YecTo
M NpBe eTaxke, AeNVIMUYHO WK Yy NOTAYHOCTU pe3epBi-
CaHW 3a Pa3BOj MOMeHYTUX fjenaTHoCT. Buwe o nono-
BMHe objekaTa M3 oBOr nepuoda (60%) Mma Aenvmny-
HO aKTVBMpaHe Mpu3emHe napTuje, y BUOY MNOCIOBHMX
NpOCTOpa HamerbeHVX AenatHocTimMa. [1poueHTyanHo
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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%
CnobopaHocTtojehn
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 kapakTepuCcTVYHa je 3a objeKTa rpafckor HI13a,
0f1 Kojux 76% objekaTa MMa NOCNIOBHe Cafpaje y npw-
3eMsby, WTO Ce MOoxe Mpunmucatyt ypbaHoMm rpaackom
KOHTEKCTY y kome ce rpage. Ca apyre cTpaHe, 0Baj Npo-
LieHaT je, Kof 3rpada Tvna flamena, HeLWTO Marbu 1 N3HO-
1 58%, [OK Hajmarby 3aCTyr/beHOCT MOCIOBHWX Cafp-
*aja (48%) nmajy cnoboaHocTojehr objekTu.

[Lwnjarpam 2 — 3acTyr/beHoCT objekaTa ca AenatHocTMa mehy
cTambeHnM 3rpafama rpaheHrM y nepuogy 1991-2012.

06jeKTI Y HU3Y
in arow

namene
lamela

cnobopHocTojehn objekTn
free-standing

0% 20% 40%

3a CBe TUMNOBE KapaKTepUCTUYHa je yMepeHa cnpat-
HOCT - YeTupK Ao AeceT eTaxa. CnoboaHocTojehn 0bjeKTy
Hajuewhe cy cnpaTtHoCTM ueTnpu (33%), O4HOCHO neT
eTaxka (30%), aok je npeornahyjyha cnpatHocT objeka-
Ta Tvna namena 1 objekTa y rpafjckomM Hi3y HelwTo Beha
1 V3HOCK MeT Jo ceflam eTaxa Ha Buwe of 60% 3rpapa y
OKBMPY TvNa. [lpoceyHa CNpaTHOCT 3a YnTaB NepUof 13-
Hocw 5.1 eTaxe, a Kpehe ce y pacnoHy o 4.8 eTaxa (cno-
6onHocTojehn objekTn) Ao 5.3 eTaxe (06jeKTW TMNa na-
Mena, OIHOCHO OBJeKTU Y rPaiICKOM HU3Y).
[Lwjarpam 3 - CnpaTtHocT objekaTta no TMNOBMMA 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

. CrambeHw objekat
Residential

. CrambeHo-NoCNoBHM 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
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Mopaum o 6pojy CTaHOBa Yy 3rpajama, MpuKasaHu
y HapeaHoj Tabenn 1, yKasyjy Ha unrbeHuly Aa 'y GoH-
Jy MpeoBnafasajy Marbk 0bjekTn, na Tako ceera 13%
o[ yKynHor 6poja objekata nma Buiwe of 30 cTaHoBa Mo
yna3sy. OBakas TpeH[ KapaKTePUCTMYaH je 3a CBe TUMOBE,
LTO, y KOMBMHaLWMjU Ca NpoceyYHOM CcnpaTHOLWRY, yKasyje
Ha Manu NpoceyaH 6poj CTaHOBa Ha HMBOY UWTaBOT GOH-
[ ca cBera 3.8 cTaHOBa Mo eTaxu. KoHauHo, y3umajyhu y
0031p pedepeHTHe NpoceyHe NoBpLHe objekaTa y oc-
HOBW, NPWKa3aHe Ha [ujarpamy 4, MOXe Ce 3aKbyunTu
Jay rbMMa npeosnajaBajy ctambeHe jeAnHu1LEe NOBPLWN-
He 50-60 m?, OHOCHO Aia MOBPLWWHA NPOCEYHOr CTaHa Y
OBOM Meprofy U3HOCK OKO 55 M7,

Tabena 1 - bpoj cTaHoBa no TMnoBuma 3a nepvod 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 -
3acTynbeHocT [%] | 5-10 apartments
Number of 1120 cranosa | 40 41 37 42 -
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
lMpoceyaH 6poj eTaxka 5.1 4.8 53 53 -
Average no. of floors
lMpoceyaH 6poj CTaHOBa Ha eTaxn 3.8 38 4.1 3.6 -
Average no. of apartments per floor




Tpeba nomeHy T fia Cy ¥ 6pOj CTaHOBA MO ETaxW, Kao
M HUXOBa PenaTuMBHO Mana NpoceyHa MosplivHa, no-
creavua cneurduyHe eKOHOMCKe CUTyalwje y 3emrbi,
a Koja je AWKTMpana noTpakkby npe ceBera Manux CTa-
HOBa. Hanuk HOpMMpaHOM CUCTEMy YCMepeHe CTaHo-
rpagre y NpeTxofHUM NepuoarMa, CTaHOBM Ce NOHOBO
NpojeKTyjy NpeMa MUHUMaNH1UM Mepama, OBora nyTa 13
unMCTO TPXKULWHKX ycnosa. OBO Ce NPBEHCTBEHO Besyje
3a nocnenrby 1eo neproaa, Kaaa, ycnen ToRUIWHOr on-
peferbera MHBECTUTOPA, HacTajy 0bjekTn HeycknaheHe
CTPYKType CTaHOBa Npema rbMXOBOj NOBPLUMHW. Bennkin
6poj CTaHOBa MPOjEKTOBAH je ca CTPYKTYPOM BeVKOr
CTaHa CMeLUTeHOM Y 3HauajHO Marby KBazapaTypy, WTo je,
KOHayHoO, JOBENO [0 OMWTer naja KeanuTeTa npocTop-
HOI KOMOpa YHyTap CTaMOeHVX jeanHuLa.

[wnjarpam 4 — MospLwuHa 3rpage y ocHosK (1 ynas) no TMnosu-
Ma 3a nepunog 1991-2012.
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MocmaTpajyhu CTpyKTypy KpoBoBa Ha objekTnma
rpaheHM y OBOM NepUoay, MOXKE Ce NMPUMETUTI anconyT-
Ha OMMHALMja KOCUX KPOBOBA Ha CBMM TMNOBKMA 0bje-
KaTa.Y ofjHOCY Ha yKynaH 6poj objekata, cBera 5% Hoiix je
M3rpaheHo ca paBHUM KPOBOM. 3a Pa3nvKy Of NPeTXof-
HVX Neproaa (1971-1990), kafla NojaBa KOCKUX KPOBOBA Y
BennkoM Opojy cnydajeBa ykasyje Ha 6pojHe HakHagHe
MHTepBEHUMje Ha nocTojehnm objekTMa, peanvsauuja
KOCKX KPOBOBA Yy NoCiefjrbem Nepuody npeactasba no-
cebHy KapaKTepnCTUKy 1 moxe ce pehu jeaHo of rna.-
HUx obenexja. OBakaB TPeHA Be3aH je MPBEHCTBEHO 3a
notpebe aHraxoBakba [OAATHMX CTaMOeHVX MpocTopa
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 KpenparbeM »KerbeHOr apXUTEKTOHCKON
n3pasa aytopa. Kao pe3yntat Tora, rotoBo 80% objekaTta
Ca KOCVIM KPOBOBMMa, M3rpaheHnx y 0BOM nepunomy, Ma
NOTKPOBHE MNPOCTOPE KOj1 Ce KopucTe 3a bopasak, b1no
y Gopmmn eKkcTeH3Mja AorbKx eTaxa (popmmparbe gynne-
Kca), 6uno y Gopmmn He3aBUCHUX CTaMOeHVX jeAnHMUa,
YECTO OPraHM30BaHNX KPO3 BULLE HMBOA.

Oujarpam 5 — 3acTyrn/beHOCT KOCMX M PaBHMX KPOBOBA Ha
objekTMa rpaheHnM y nepriogy 1991-2012.

00jeKTH Y HK3y
in arow

namene
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cnobogHocTojehn objekTn
free-standing

88% 90% 92% 94%

[Oujarpam 6 — Kopuwhere NOTKPOBHOI MPOCTOPa Mo TUMOBK-
Ma 3rpaja 3a nepmog 1991-2012.
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Mopaun npurKasaHv Ha aujarpammnma 7-10 yKasyjy Ha
OCTane apXWTEKTOHCKE KapaKTepucTunke objekaTa Koje
AedUHUWY HUXOB 06AMK Y OCHOBM (pa3dyheHocT obje-
KTa), TMn dacagHux otBopa 1 npeosnahyjyhe dacagHe
obnore. Ha HMBOY UWTaBOr Neproaa, roTOBO MoAjesHa-
KO ce MojaBbyjy 00jeKT KOMMaKTHe, OAHOCHO pasyhe-
He ocHoBe (54% KOMMaKTHUX npema 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
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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 pedviHucaHe TunoBe objekata, Moxe
ce younTn fa cy cnobofaHocTojehn, ogHOCHO 0bjeKkTH y
rpafackom Hu3y, Hajuewhe rpaheHn ca KOMNAKTHOM OC-
HOBOM, 10K Cy, Ca Apyre cTpaHe, Behun objeKkTv Tvna na-
Mena pellaBaHun Bapujaumnjom obnvKa y OCHOBM.

[wjarpam 7 — CreneH pasyheHocTn objekTa no TMNoBYMa 3a ne-
prog 1991-2012.
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C ppyre CTpaHe, kafja Cy y N1Tarby NPO30PCKN OTBOPH,
npvimeTHa je bnara npeBara objekaTa ca 4oCTa dacafHWX OT-
BOPa OPraHr30BaHVIX MOjeANHAYHO, LUTO je Cnyyaj Kog 54%
objekata. Ca cgera 1%, HajMarbe Cy 3aCTyrybeHu ObjeKTH
KO[, KOjUX Cy NPO30pK peLlaBaH Y BULY XOPU3OHTANIHNX
MPO30PCKMX TPaKa, WTo je buna jefHa of cneumduyHoC-
TV aPXWTEKTOHCKON 13Pa3a y NPEeTXOAHNM NepUoammMa. An-
CONYTHO AOMMHMPajy 06jekTV ca dacapHVM OTBOPUMA OA
[MBLI-a (75%), Aok Cy Aaneko 13a 0bjeKkT Ca NpPo3opu1Ma of
apseTta (14%), ogHocHo anymmnHmjyma (119%).

[Injarpam 8 — bpoj 1 reomeTpuja NPO30PCKIMX OTBOPA MO TUMO-
BMMa 3a nepvog 1991-2012.

00jeKTH Yy H13y
inarow

namene
lamela

free-standing

0% 20% 40% 60%

- 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
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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
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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 oAswja
ce no TpaaMUMOHanHOM NpUHLKMMY rpahekba, y3 nprme-
Hy CaBPeMEHMX HauMHa MaTepujanusaumje. HakoH “3nat-
Hor” foba MHAOYCTPpWjan13oBaHe rpafrbe YMTasmx notesa
npedabpurkoBaHmx objekaTa, Npenasn ce Ha rpaary Haj-
velwhe nojearHauHKX objekaTa peanv3oBaHVX Ha Ly
mecTa. KoHCTpyKUmja objekaTa ce peanusyje y KomovHa-
LMjW CKeNEeTHOT apMMPaHOBETOHCKOT CrcTeMa 1 HoceRMX
MaCMBHIX 31A0Ba Of ONeKapCKMx eneMeHata Uim apmm-
paHor 6eToHa. TaBaHWUHE KOHCTPYKUMje Cy Hajuelhe
nonynpedabpurkosaHe, cuctema TM nnm JIMT, maga ce,
y nocnefrbem fieny neprofa, cee yelhe nojassoyjy Ma-
CUBHE KOHCTPYKLMje Y BUAY MYyHNX apMMPAHOOETOHCKIX
nnoua. CTpykTypa dacagHux obnora 'y oBOM nepuofy no-
Ka3yje pPa3HOBPCHOCT KakBa HUWje paHuje buna npucyTHa
y Y3rpafirbu ctambeHrx objekata. Nopea KnacuuHMX Ma-
Tepwnjana, Mantepa u orneke, Koju ce jaBsbajy y CBUM Me-
proaMmMa rpahersa, pPasHOBPCHOCT MOHyde TPXMLWTA
caBpemeHVx rpaheBmnHCKMX MaTepujana omoryhuna je
ynotpeby M MNOTNYHO HOBWMX MaTepwjana, Kao WTO Cy:
obnore Ha 6a3n MeTana, Nnactuke, ApeeTta, ¢Gubep-Le-
MEeHTa, Kao U Kepammnke, YeCTo peanr3oBaHNX y cuctemy
BeHTUAMCaHKX dacafa. C apyre CTpaHe, 13y3eTHO Mana
npumMeHa 6eToHa Kao MaTepujana 3a pacagHo obnararbe
y OBOM nepuoay (3aCTyn/beHoCT cera 3% Ha 0bjekTMa
TVNa Namena), 03Haumna je 3aBpLueTak “3natHor” 4oba nH-
AyCTPMjanmn3oBaHe NpoveoaHe npedabprkoBaHNx ap-
MMPaHOBETOHCKMX enemMeHaTa.

Mako cy HOBWM MaTepwujann [OHeNM npaBoO OCBe-
Kerbe Y apXUTEKTOHCKOM 13pa3y CTambeHunx objekata u

. 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, HbXOBa NPOLEHTYasHa 3aCTy/beHOCT je Hecpas-
MEpHO Mana y nopehery ca TpaguuWOHanHUM mate-
pWjanrma, Kao LUTO Cy ManTep v oneka. HajzactynmweHujm
maTepwujan je 1 farbe ManTep, Koju ce jaBrba Ha GpacagHVm
noBpLKMHaMa Kof Yak 90% objekata. Tpeba Harnacutm aa
je y 0BOM nepurofy [OWSO A0 NPaBe eKCrnaH3mnje TepmMo-
M30M10BaHMX (KOHTaKTHMX) dacafja ManTepucaHux TaH-
KOC/IOJHMM ManTepuma, Te Aa je BeNMKa 3acTyrbeHoCT
Mantepa Ha pacagHum NoBpLMHaMa Be3aHa, y Hajeehoj
Mepwu, 3a OBaj TMN obnore. Moxe ce pehun fa mantep
npeAcTaB/ba OCHOBHM GacafiHv maTepujan Koju ce Ko-
PWCTI Ha CBMM 0OjeKTIMA, A0K CY Y IPYroM NaHy ocTanm
rpaheBUHCKM MaTepurjani Koju ce Npumersyjy Yy cknagy
Ca »KerbeHNM aPXUTEKTOHCKMM 13pa3om objekTa. C apyre
CTpaHe, 3Ha4ajHo ydelwhe onekapckux eneMeHarta Ha da-
CafiHVM MOBPLWMHAMa Be3aHO je jenHo 3a objekTe TvMa
namena, rae ce oreka nojasbyje Ha 24% objekata, WTO
ce MOXe MPUAMCaTV KapakTepy MHBeCTMUMje - Y CMUCTTY
0b1Ma 1 HauMHa GrHaHCKparba. NpoueHTyanHo yuelwhe
6eToHa kao maTepujana 3a GpacagHo obnararbe je Hecpas-
MepHO Mano 1 M3HocK ceera 1% 3a cBe TMNoBe 3rpafa Ha
HVBOY YMTaBOr Nepuoaa.

Aujarpam 10 — ®acagHa obnora — mMatepujani No TMNoBMMA 3a
nepviog 1991-2012. (MpoueHTyanHa 3acTynsbeHocT Beha o 100%
NpenCTaB/ba NPVIMEHY BULLE Pa3NNUMTVX MaTepjana 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)
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Tunnyxe Kyhe N HbXOBE KapaKTepucTmnke

[MPUKYN/beH Nodauy yKasyjy fa Cy y NPeTXOAHMX
ABafeceT roguHa rpaheHu cnobogHocTojehn objekTy,
namerne, Kao 1 0bjekTn y cknony rpagckor Husa. C apy-
re cTpaHe, 3abenexeHo je MOTMyHO OACYCTBO objekaTa
BMCOKE CNPATHOCTM - CONUTEPa, Yuja je rpafba 3aMpna
Kpajem ocampeceTvx rogrHa. larbom CTaTUCTUYKOM aHa-
NM30M YPOAHNCTUUKO-apXMUTEKTOHCKIMX KapaKTepucThka
Y30PKa, UOEHTUDMKOBAHW Cy KapaKTePUCTUYHM Npeac-
TaBHWLM CBaKor Tvna objekata. YTBpPhHeHO je Aa ce, y Ok-
BMPY CBAKOr Off HbX, MOXe AedUHMCATV MO jefaH Ka-
paKTePUCTMYAH NpeAcTaBHMK (“TunnyHa kyha"), y3 nare
Bapujaupje v OACTYNarba No NUTakby PeNEBAHTHMX apXM-
TEKTOHCKMX MapameTapa, Kao LUTO Cy: CNPaTHOCT, yKynaH
v MpoceyaH 6poj CTaHoBa, Kao 1 0BVK OCHOBE, OAHOCHO
enemMeHTV matepuwjanusaumje dacagHvx nospwmHa. Y
CKNafy ca TvM, ofpeheHr Cy OCHOBHM KapaKTepUCTUYHN
NpeACTaBHMLM CBAKOT TWMA, ank 1 BapUjaHTHX MOjaBHM
obnuuw. Mpernea peneBaHTHUX KapakTepuCcTKa no oc-
HOBHMM TMNOBKMa 0bjeKkaTa rpaheHunx y nepuoay 1991-
2012. rognHe aat je y Tabenn 2. Ha ocHoBY nofataka u3
Tabene MAeHTUGUKOBaAHM Cy “"Moaenckin” objekTn Koju,
NO CBOJVIM KapaKTepUCTVKaMa, HajnpubnvxHuje penpe-
3eHTYjy AeduHMCaHe T1noBge.

YNopeaHOM aHanM3oM MpPOCeYHUX BPEeAHOCTU Mo
PeneBaHTHUM KapaKTepucTKama W TUMWYHUX Bpef-
HOCTW NpWKa3zaHux y Tabenu 2. yTBphHeHo je aa ce oHe, y
Hajsehoj Mepw, nodyaapajy Kaga cy y nutary 6poj eTa-
a, TMMN KPOBA, HauMH Kopuwherba NOTKPOBHOM MPOC-
Topa, TMN dacagHWx OTBOPA, Kao W MaTepujanm3aumja
dacagHor omotaya. OACTynake Off NPOCEYHUX Bped-
HOCTW YTBPNHEHO je y yKynHOMm 6pojy CTaHOBa 1 0bnvKa
OCHOBe 3rpaje, WTO yKasyje Ha Pa3HOBPCHOCT Y30pKa 1
NOCTOjake KapaKTePUCTUYHMX rpynaumja 3rpafa yHyTap
Fbera, ann 1 NpeacTaB/ba Pes3ynTaT Pas3NUUUTOr KOHTe-
KCTa nloKaumje, OAIHOCHO MPOCTOPHMX KapaKTePUCTUKA U
KanauuTteTa napLena Ha Kojuma ce rpau.

AHAM30M TUMUYHNX BPEAHOCTY MPUKasaHux y Ta-
6enu 2. yTBPHEHO je Aa, Y OKBMPY MOjeAnHaYHIX TUMO-
Ba, HEMA 3HauajHMX OACTYMarba MO OCHOBHVM KapakTe-
PUCTMKaMa, WTO BOAM M36OPY CaMo jeaHOr "Moaenckor”
objekTa 3a CBakM AeduHMCaHW TvN. 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



Tabena 2 — OCHOBHE KapaKTepuCTMKe TUMMYHYIX 3rpaja 3a ne-

prog 1991-2012.

Table 2 - Basic

- nepnop 1991 —2012. G - period 1991 - 2012

characteristics of 1991-2012 house types

Tun 3rpage House type

CnpatHocT

M1+3 (M+2+1K) nnu
)

M+4 (M4+3+M1K) nnu

M+4 (M+341K) nnm

resid. and commercial
(equal)

resid. and commercial
(equal)

mainly residential

Number of floors M+4 (M+3+1K 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 NOCNoBakbe CTaH. 1 NOCNoBakbe CTaHOBatbe

Window openings

nojefVHaYHMX OTB.

nojeAvHayHvX 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
Pa3syheHocT ocHoBe KOMM. unv pasyheHa | KommnnekcHa Komn. man pasyheHa | -
Complexity of floor plan (paBHOMpPaBHO) complex (paBHOMpPaBHO)

compact compact

or complex (equal) or complex (equal)
BpcTa kpoBsa KOC KOC Koc -
Roof type pitched pitched pitched
HauvH kopulwhersa MOTKPOBHOT | KOPUCTY Ce KOpUCTY Cce KopucTu ce -
npocTtopa 3a CTaHOBarbe 3a CTaHOBabe 3a CTaHOBabe
Loft use occupied occupied occupied
[Mpo3opckn oTBOPY BuLE / Marbe BULE / Matbe BUWE  MOjeanHauHMX | -

single, high / low single, high / low single, high
window-to-wall rt. window-to-wall rt. window-to-wall ratio
MaTtepwjanrsaupja Npo3. oksMpa MBL, MBL/apBo MBLY -
Window materials PVC PVC/wood pvC
3aBpluHa obpaaa dacage Mantep ManTep/oneka ManTep/npyro -
Facade rendering plaster plaster/brick plaster/other

13abpanu nprvepn
Samples

OcTanu KapakTepucTuyHn
nojasHK o0banLM
Other characteristic examples
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NPUMETHa Cy MO NWTaky CNPATHOCTU, ank ce konebara
OfiBMjajy y PacmoHy Of jefiHe eTaxe, WTO Ce, Ca acnekTa
carnefaBatba YKynH1X KapakTepucTiKa mogenckor obje-
KTa, MOXe cmaTpaTi upenesaHTHUM. C fgpyre cTpaHe,
Hajseha ofCTynarba Be3aHa Cy 3a 6poj cTambeHux jeau-
H1ua no objekTy/eTaxu. C 0631pPOM Ha Mana ofCTynaka
y nornegy CnpaTHOCTW, OBa AMCMpOnopuyja je nNpBeH-
CTBEeHO Be3aHa 3a BennumHy objekTa (kao pesynTaT pas-
NIMUUTUX MPOCTOPHMUX KanauuTeTa flokauuje), Kao 1 3a
CTPYKTYPY ¥ BEANYMHY CTaMOEHVX jenHMLa Koje yTuuy
Ha KOHLeHTpauwjy yHyTap objekTa, anu To He npeacTa-
B/ba NpecyfaH napameTap y carnefaBarby YKYMHUX Ka-
pakTepUCTMKa MOAENCKOT 0bjeKTa.

Y cnyvajy cnobopHocTojehnx objekata, Kao Tvnu-
YaH NpeAcTaBHYK 1M3abpaH je objekaT pa3yheHe dpopme
ca 5 kopucHux etaxka(lo+p+3+1k), npuzemmem 1 Ko-
CUM KPOBOM KOj1 Ce KOpWCTe 3a CTaHoBarbe. YKynaH 6poj
CTaMbeHNX jeanHMLa je HelwTo Behn of CTaTUCTUYKOT 1
M3HOCK 23, OAHOCHO MO 5 jeAuHMLa Yy MpuU3emby 1 Ha
TUMNCKNM eTaxkama, a TpU Yy MOTKPOBHOM npoctopy. Pa-
CafiHa NOBPLUMHA 3rpajie je ManTepurcaHa, a Ha koj ce Ha-
nase nojeanHayuHn oteopu o MNBL-a, Koju 3ay3vmajy pe-
NaTVBHO Masy NOBPLUMHY Ha Gacaan.

Kop objekata Tvna namena nsabpani npeacTaBHYIK Mma
KOMMIEKCHY OCHOBY 1 5 KOpUCHUX eTaxka (Mo+Tp+3+1K),
Npu YeMy Ce MOTKPOBHA eTaxka NOJA KOCKM KPOBOM V1 MpU-
3eMsbe 0bjeKTa KopucTe 3a bopaBak. /lamena je aeo sehe
LeNnHe Y KOjoj CY, Y 3aBMCHOCTM Of Mo3uLmje nojeanHay-
HWX Namena, Npri3emMHe NapTuje peanr3oBaHe ca NOCI0B-
HUM MpocToprMa. Y 13abpaHoM OOjeKTy CMeLTEHO je
YKYNHO 20 CTambeHNX jeanHmLa, OAHOCHO 4 jeAnHIMLE MO
eTaxkn. OACTynarba, Y OKBUPY KapaKTepUCTMKa NpuKasa-
HWX y Tabenw, Cy Be3aHa 3a yKynaH 6poj CTaHoBa y 00jeKTy,
O[JHOCHO 3a NpoceYaH 6pOoj CTaHOBA MO eTaxM 1 yKa3yjy Ha
[Be rpyne 3rpafa - Koje 1Majy Makbi, oaHOCHO Behi 6poj
cTaHoBa. OC1M Ca yKynHOM NOBPLUIMHOM 3rpajle, OBaj Mno-
[aTaK ce MOXe TyMaumMTL YeCTm Cilydajem rpaherba 3rpa-
[a Ca MarblM CTaHOBMMA 3a TRXKMLLUTE, WTO je Yy nocnefrbe
BpeMe nocTana rotoBo yobuuajeHa npakca. GacagHa no-
BPLUMHA 3rpajie je ManTeprcaHa, a Ha HOj ce Hanase noje-
AVIHaUHV IpBEHI OTBOPM, KOjM 3ay3MMajy PeNaTMBHO Masy
NOBPLUMHY Ha dacaaw.
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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.



MpefcTaBHUK 3rpafa rpabeHux Yy OKBWPY rpaj-
ckor 610K, pasyheHe je oCHOBE, Ca 6 KOPUCHMX eTa-
*a (Mp+4+T1K), kof Kora Cy, NPU3eMHK Leo 1 NPBU CM-
paT HamerbeH AeNaTHOCTMA, a MOTKPOBHM MPOCTOP Ce
KOpWCTY 3a CTaHoBarbe. ObjekaT vma yraoHy nosuuujy y
OKBMpPY BoKa 1 ca obe CTpaHe ce Hacnaka Ha cycef-
He objekTe. Ha TMNCKOj eTaku OpraHn3oBaHe Cy YeTu-
pv cTambeHe jeanHuLe, LWTO YKYNHO faje 13 cTaHoBa Y
00jeKTy. lMocebHy KapakTepuUcTuKy K3abpaHor objekTta
YMHE NPOCTOPW HaMerbeHW PasBujarby MOCIOBHUX fe-
NaTHOCTW Koju OByxBaTajy ABe eTaxke (Mpr3emrbe 1 NpBK
cnpart), WTo je yecTa nojaea y oBom nepuogy. PacagHa
NOBpWMHa je peann3oBaHa KOMOWMHaLMjoOM Tpaauuymo-
HanHe MantepucaHe dacage (BelUTauykun KameH) 1 caBpe-
MeHe TepMOM30/10BaHe (KOHTaKTHe) Gacaje mantepuca-
He TaHKOC/IOJHUM ManTepoM. [1pO30PCKM OTBOPU Cy Of
[BLI-a 1 3ay3vmajy BenvKy NoBPLIMHY Ha dacagama, Kako
y dopmu Behunx rpynaumja nojeArHauYHMX 0OBOPa, Tako 1
y BU[Y XOPM3OHTaHWX NPO30PCKMX 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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CrambeHa cnobogHoctojeha 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
NoBpLwnHa TMNCKe eTaxe  bpyTo 340 m? Floor area Gross 340 m?
Heto 295m? Net 295 m?
[oBpLVHe 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




BuwenopoanyHa, cnobogHocTojeha 3rpafa msrpahe-
Ha npepn cam Kpaj nepuoaa. Mo cBojoj popmu, opraHmza-
LWj11 OCHOBE, Kao ¥ HauMHy rpahetsa, NpeacTasba TUN-
YaH NPUMEP 3a BPEMEHCKM NEPUOA Y KOjeM je HacTana u
npeno3HaT/byBa je y CBUM pervoHrma Cpouje. Komnakt-
Ha OCHOBA HE3HATHO OACTYNa Of NPAaBWIHOI NPaBOYyrao-
HVKa ¥ LUMPOM CTPaHOM je MOCTaB/beHa Ka YIMYHOj pe-
rynaumju. Npusemsse je nogurHyTo 120 cm y 0aHOCY Ha
KOTY TepeHa. Y NogpyMy je CMellTeHa rapaxa 3a napku-
pare 10 BO3WNa, NOACTAHMLA rpejarba 1 ABOHAMEHCKO
CKNoHULWTe (CNy»KM kao ocTaga). ObjekaT nma 23 cTaHa:
no 5 CTaHOBa y NPU3EMSbY 1 Ha TUNCKUM eTaxkama, Kao U
3 CTaHa y NoTKPOBIbY. KpoB je KOC, Ca MOTKPOBHMM NPOC-
TOPOM KOjV je y MOTNYHOCTN HaMerbeH CTaHOBarby.

- nepnop 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
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- 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 nosplumHoMm. CBe NpocTopuje CTaHOBa Cy NPOjek-
TOBaHe MO MWHUMANHWUM CTaHOApPAMMA, WTO NpencTta-
B/ba TPEHA Y KOMe Matbl CTaHOBW MMajy BNy NoTpaxtby
1 TPXKWLHY BPeAHOCT. TakaB mofen je y Hajgehem 6pojy
CfyyajeBa NPeno3HaT 1 YCBOjeH Of CTpaHe MHBECTUTO-
pa. CneundruHOCT NPOCTOPHE OpraHr3aLmje CTaHOBa je
O[fCYCTBO Tpne3apwje Kao HezasucHe npoctopuje. OHa
noCTaje NyKCy3, a MPOCTOP 3a py4aBarbe ce MHTerpuie
y 30HYy AHeBHor 6opaska. CTaHOBY CY jeHOCTPaHO Wnu
[BOCTPaHO opujeHTMCaHW. JIMGTOBCKM NPOCTOP U PEKTU-
GUKOBaHO CTemeHwLWTe CMeWTeHW Cy Y cpeaunTe obje-
KTa, HVCY NPVPOAHO OCBET/bEHM W MOBPLUMHCKHM Cy CBe-
LEHV 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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U ENIEMEHT TEPMMWYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

0,53 CMNOIbAWMK 31 (SZ1) EXTERNAL WALL (SZ1)
NpOAYXHW ManTep 2cm, 3ug o rutep 6noka 25cm,  cement - lime plaster 2cm, clay block wall 25 cm,
CTUPOMNOP 5CM, LeMEHTHM ManTep 1. cm styrofoam 5 cm, cement plaster T cm

1,51 3K KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
3ua oA ruTep 6noka 19cm, obocTpaHo mantepucaH — clay block wall 19 cm, plastered both sides with ce-
NPOAYXHUM ManTepoM ment-lime plaster

2,55 31 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 (MNT1) ABOVE UNHEATED AREA 1 (MNT1)
Kepamnyke nnoyuie 1cm, LeMeHTHa KoLysbuLia ceramic tiles 1cm, cement screed 3cm, styrodur 2
3 cm, ctupogayp 2 cm, JIMT TaBaHumua 20cm, cm, LMT slab with hollow clay block 20 cm, cement-
NPOAYXHM Mantep 2 cm lime plaster 2 cm

0,84 MEBYCIPATHA KOHCTPYKUWMIA 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
HEMPEJAHOT MPOCTOPA (MTT1) BELOW UNHEATED AREA (MTT1)
MBL donwja, MvHepanHa ByHa 10 cm, JIMT PVC foil, mineral wool 10 cm, LMT slab with hollow
TaBaHuUa 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, LleMeHTHa KoLysbKua 3 cm, parquet 2.2 cm, cement screed 3cm, styrodur 2 cm,
cTmpoayp 2 cm, JIMT taBaHumua 20cm, ctuponop 5 LMT slab with hollow clay block 20 cm, styrofoam
cm, UeMeHTHU ManTep 1cm 5cm, cement plaster Tcm

042 KOC KPOB 1 (KKT) PITCHED ROOF 1 (KKT)

TpanesacTtv num, netee 4/5cm Ha 50cm, MNBL
donuja, por 10/14 cm Ha 70 cm / M1MHepanHa
ByHa 10 cm + Ba3ayx 4 cm, JIMT TaBaHumua 20cm,
NpPOAYXHM Mantep 2 cm

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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045 KOC KPOB 2 (KK2) PITCHED ROOF 2 (KK2)
Tpanesactu num, netee 4/5cm Ha 50cm, MNMBL corrugated metal roofing sheet, battens 4/5 cm ( at
donuja, por 10/14 cm Ha 70 cm / MuHepanHa ByHa 50 cm dist.), PVC foil, wood rafter 10/14 (on 70 cm
10 cm + Bazayx 4 cm, MBLU donvja, rmnckaptorcke  dist.), mineral wool 10 cm, air gap 4 cm, PVC foll,
nnoyve 1,25 cm gypsum board 1.25

0,52 PABAH KPOB (RKT1) FLAT ROOF (RKT)

Kepamuuke naoyuue 1 cm, apM1panHu ecTpux
3cm, xvapowsonauuja 1 cm, apM1paHu LeMeHTHU
ectpux 2 cm, MBL dponuja, enactnduumpanm
ctuponop 6 cm, MNE donwja, IMT taaHmnua 20cm,
NPOAYXHM Mantep 2 cm

ceramic tiles 1cm, reinforced cement screed 3 cm,
hydroinsulation Tcm, reinforced cement screed
2cm, PVCfoll, elastic styrofoam 6cm, PE foil, LMT
slab with hollow clay block 20 cm, cement-lime
plaster 2cm

MPO30OP
[BL| ca TepMon30AaLIMOHUM CTaK/IOM

WINDOW
PVC, single frame, with insulating glazing

CUCTEM TPEJAFDA
JaIbVHCKO rpejarbe / TonnoBof

HEATING SYSTEM
district heating system-hotwater

MPUNPEMA TONNE BOAE
eNeKTpUYUHY bojnep

HOT WATER SYSTEM
electric boiler
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Objekar je rpaheH y CKeneTHOM CUCTeMY, Ca apMu-
PaHO-OETOHCKIMM CTYOOBMMA, rpeflaMa 1 apMUPaHUM ce-
M3MUYKM NnaTHVUMA. DacaaHn 3UA0BM Cy 3uAaHu rutep
6nokoBVMa (25 cm), yHyTpaLkbK NperpagHn 3Ma0BK Cy
on vcTor matepujana (20 1 10 cm), UAK 31MgaHn onekom
(12 cm). MehycnpaTHa KOHCTPYKUMja je pelieHa y KOM-
OGVHaunju cMTHopebpacTe, MonymoHTaxkHe Qepm TaBsa-
HULE 1 apMMPaHO-OeTOHCKe NyHe nnove. KpoBHa KOH-
CTPYKUMja je CnoxeHa, BUWEBOAHA, M3paheHa o ipBeHe
rpahe, ocnoreHa Ha ApBeHe CTyrnue Unu AVPEKTHO Ha
KOHCTPYKTVBHe 31aoBe 1 cTybose. Ha nojeAnHMM MecTu-
Ma, KOCe KpOBHE paBHW Cy pelleHe npumeHom QepT Ta-
BaHMLe. KpoBHM NOKPKBAY je off 60jeHOr niv NOUMHKO-
BaHoOr numa. bpasapuja je ypaheHa of anyMuUHUyMCKMX
nnacTnouLUmMpanmx npoduna ca TePMOo-NPeKUIoM ¥ of
MBL npoduna. ObjekaT je TePMUUKM 1 XMAPO M30N0BaH.
Ha dacagHe 31goBe nNocTas/beH je CTMponop AebsbrHe
5cm, a Ha MehyCnpaTHOj KOHCTPYKLMjM Ka TaBaHy je Mu-
HepanHa ByHa AebsbrHe 10 cm. MofoBM Y CTaHOBMMA CY,
Y 3aBMCHOCTM Off HAaMeHe NPOCTOPWja, OONOKEHN MapKe-
TOM VAN KEPaMMUYKMM NAOUYMLAMA 1 MAjy peLleHy 3BYY-
Hy m3onauujy (Ctmpogyp 2 cm). 3rpaga je MUHUMaNHO
TEPMNYKM 130M10BaHa, LWTO He 330BO/baBa HOBE, MOO-
WITpeHe, eHepreTcke nponuce. EHepreTcka caHaumja 6u
obyxBaTana Mobosbllake TEPMUYKMX KapaKTepucTuKa
dacagHor omoTaua, AVPEKTHVM [OfaBakbeM TEPMOM30-
NauMoHOr MaTepujana ca cnosballhbe cTpaHe. [NpeaHocT
OBaKBMX ObjeKaTa je jeiHOCTaBHa, KOMMNaKTHa dopma, be3
bacafHe nnacTrke, Koja Ce MOXKE Nako eHepreTcKku ca-
HUPaTKY, 6e3 yT1Uaja Ha M3BOPHM apPXUTEKTOHCKM M3[Pa3.
YHyTap objeKTa HUCY pelweHn TEPMUYKM MOCTOBM M13-
Mehy rpejaHrx NpoCcTopa CTaHOBA U 3ajeAHUUYKNX KOMY-
HVKauwWja. 3VA0BKM Ka CTEMEHULLUTY Cy HEW30I0BaHN, Kao
M TaBaHWLa W3Ha[ yNa3HOr XOf4HMKa, a AOAATHO K300~
Bakbe TUX MO3MUMjA NpeACTaB/bano 61 3HavajaH Kopak y
NOCTM3akby YKYMHMX EHEPreTCKMX yluteaa.

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 has a 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 TvMna namena

[

ooo
ooo

<50%

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 eTaxe  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 cnpatHoct [Mo+p+3+[1k je geo rpyna-
unje roToBO MAEHTMYHMX Namena (ynasa), koje ypba-
HUCTWUUYKOM KoMMo3unumjom dopmmpajy nosy3aTBopeHu
NpocTop ON0Ka, Ca 3ajefHWYKVM ABOPULITEM U Mellay-
KO-KONCKMM KOMyHMKaLjama. PenateHo je npaswiHe
reomeTpuje, pasyheHe dopme, HarnaweHor apXUTEKTOH-
CKOT ¥ IMKOBHOT m3pa3a. PacafHe paBHW, KOjUMa JOMM-
HUpajy Ny4yHO ObNMKOBaHE Tepace v AeKOopaTMBHE aTu-
Ke Yy CKIOMy MaHCapAHOr KPOBa, A0AATHO Cy HarnaweHe
NpUMEHOM pasnuuutor konoputa. Opnvkyje ux npa-
BWNaH pWTaM MOjeAMHaUYHMX OTBOPA, Kao M HarnaleHa
nnacTvika y 30H1 KpoBHOr BeHua. Kao 1 Ha BehnHu obje-
KaTa OBOr TWNa rpaheHnx TOKOM Neproaa, objekart je 3a-
BPWEH [AOMMHAHTMM MaHCapAHMM KPOBOM KOjU Ce KO-
pvCTY 3a bopaBak.

- nepnop 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

OcHosa THMCke eTaxe
Typical Floor Plan

300



|

- nepnop 1991 —2012. G - period 1991 - 2012

B8
N
L

/

/

/

/

/

/

/

/

il

AN

HerpejaHo
unheated area

rpejaHo
heated area

Jlamena je y NoTNyHOCTV HamerbeHa CTaHOBakyy, Ca
20 cTaHOBa, paBHOMEPHO pacnopeneHrx y Npusemsby,
Ha TUNCKMM CNpaToBMMA ¥ MOTKPOBHO] eTaxku. ObjekTy
ce npucTyna ca obe CTpaHe, Npeko 3aTBOPEHOT Macaxa-
BeTpobpaHa. [prncTyn CTaHOBMMa Ce OCTBapYje LeHTpan-
HO MOCTaB/bEHVM, 3€HUTANIHO OCBET/bEHUM CTEMEHMLL-
Tem. Ha TMNCKMM eTaxkama OpraHm13oBaHa Cy no YeTnpu
CTaHa pasnuuuTe CTPYKType (Of jenHOoMnocobHor fo
TPOWMOCOBHOT), KOj1 Cy MPOjeKTOBaHM Npema HopmMaTu-
BMMa 3a OBY BPCTY objekaTta. Hajgehn cTaHoBM 1Majy 13-
[1BOjeHy HONHY 30HY 1 ABOCTPaHO Cy opujeHT1caHu. Mo-
cebaH KBanuTeT CBMX CTaHOBa, 6e3 0031pa Ha CTPYKTYpy
1 NOBPLUMHY, NPeACTaBsbajy NomMohHe NpocTopuje-ocTa-
Be, Kao 1 NpocTpaHe flohe ncnpes AHeBHMX bopasaka.

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 ENEMEHT TEPMNYKOI OMOTAYA ELEMENTS OF THE THERMAL ENVELOPE

W/m?K

042 CNOJbAWMK 3WA 1 (SZ1) EXTERNALWALL 1 (521)
NPOAYKHW ManTep 2cm, 31a of rmtep 6noka cement - lime plaster 2cm, clay block wall 19 cm,
19cm, Tepmonsonaumja 6¢m, Wwynsba oneka 12 cm,  thermal insulation 6cm, hollow brick, cement-lime
NPOAYKHM Mantep 1 cm plaster 1 cm

047 CNOJbAWMW 3WA 2 (SZ2) EXTERNALWALL 2 (5Z2)
NpOAYXHW ManTep 2cm, 3ug o rutep 6noka 19cm, cement - lime plaster 2cm, clay block wall 19 cm,
Tepmou3onaumja 6cm/ApBeHa NOTKOHCTPyKUKWja Ha  thermal insulation 6¢m, timber batten (at 60 cm
60 cm, MBL| donuja, BasgywHwm cnoj 45cm, netee dist), PVC foil, air gap 45cm, timber batten 3/5, clay
3/5 cm, upen roof tile

0,89 314 HA ONNATAUVIV NAMESTE (DZ1) DILATATION WALL (DZ1)
NPOAYKHW ManTep 2cm, 31a of r1Ttep 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
NPOAYKHM ManTep 2cm plaster 2cm

0,57 310 KA HETPEJAHOM MPOCTOPY (ZN1) PARTITION WALL TO UNHEATED AREA (ZN1)
NpPOAYXHWU 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 MEBYCIPATHA KOHCTPYKUWMIA M3HAL FLOOR CONSTRUCTION
HEIPEJAHOT MPOCTOPA 1 (MN1) ABOVE UNHEATED AREA 1 (MNT1)
napKeT 2cm, apMypanu 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, npogyxHn — block 20 cm, thermal insulation 5 cm, cement-lime
Mantep 2 cm plaster 2cm

03 MERYCIMPATHA KOHCTPYKLIVIJA NCMOL FLOOR CONSTRUCTION
HEMPEJAHOT MPOCTOPA (MT1) BELOW UNHEATED AREA (MTT1)
LeMeHTHM ecTpumx 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-
NpPOAYXHM Mantep 2 cm lime plaster 2cm

0,52 TEPACA N3HAL TPEJAHOT MPOCTOPA (RK1) FLAT ROOF-TERRACE ABOVE HEATED AREA (RKT)

Kepammuke naounde 1.cm,

apMUPaHN UeMEHTHK eCTpuX 2,5 cm, apmupaHin
ecTpux 3 cm, xugpovsonauuja 1 cm, apMmpanu
LemeHTHM ecTpux 2 cm, MBL donwja,
enactudnumpann ctponop 6 cm, ME donwja, 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 (KK1)

Upen, netse 3/5 cm, Basayx, epanbum, netse 5/3
cm, facke 2,4 cm, Basfyx, M1HepasnHa syHa 10
cm, ME donwja, TM3 TaBaHuLa 20cm, NPoayKHM
mMantep 2 cm

PITCHED ROOF (KK1)

clay roof tile, timber batten 3/5, air gap, gralbit bitu-
menous sheet, timber batten 3/5, timber plank 2.4
cm, air gap, mineral wool 10 cm, PE foil, TM3 slab with
hollow clay block 20 cm, cement-lime plaster 2 cm

30

[PO30P
[PBEHW Ca TePMOKM30aLMOHNM CTaK/IOM Ca
YHYTpaLWHbUM 8eHeyujaHepuma

WINDOW
wooden, single frame with insulating glazing and
internal venetian blind

CACTEM TPEJAHBA
JarbMHCKO rpejarbe / Tonnosos

HEATING SYSTEM
district heating system- hotwater

MPUNPEMA TOMJIE BOAE
eNeKTpUYHY bojnep

HOT WATER SYSTEM
electric boiler
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3rpaja je peannsoBaHa TPAANLMOHANHUM CUCTEMOM
rpaherba “Ha NnLly MecTa’, y3 MpUMEHY CaBpemMEeHMX Ha-
YyrHa matepujanuzauuje. [prmMapHa KOHKCTpyKUMja je
MacyBHa, Ca 31JoBMMa Of onekapckmx 6nokosa febrou-
He 20 ¢m, ojaYaHKX apMMPAHOOETOHCKMM CePKNAXKMMA.
MehycnpaTHa TaBaHuua je nonynpedabpukosaHa “TM3"
KOHCTpYKUMja ¥ AebsbrHn 20 cm. OCHOBHM dacaaHn 31
je BMWeCojHa “ceHaBnY” KOHCTPYKLWja, Ca YHYTPalW MM
cnojem ofj rutep 6NOKOBA ManTepPUCaHUX MPOAYKHVM
ManTepoM, CPEAMLLFbMM TEPMOMU30NALMOHMM CNOJEM M-
HepanHe ByHe y feb/bUHM 6 UM 1 3aBPLIHOM CMOSbHOM
obnorom of Mantepwcaqe oneke. MacagHa cTonapuja je
LPBEeHa, jelHOCTPYKa, Ca TepMOM30MaLMOHNM CTAKIOM
441244 mm. KoHCTpyKLUMja MaHCapAHOr KPOBa MOKpW-
BEHOT LPEMnoMm, peLlieHa je Kao KMacu4Ha APBEHa KOH-
CTPyKLMja OCNOHeHa Ha BeTOHCKY TaBaHuLy AoHbe eTa-
xe. lnTarbe 3ByyYHe 1 TepMUYKe 3aliTuUTe yHyTpaLltber
NpOCTOPa je CUCTEMCKM CNPOBEAEHO Y CBUM KOHCTPYK-
UmMjama. YNpKoC YnkbeHWUM Aa je 3rpaaa HoBMjer aaTyma,
npumMerbeHe AebfbrHe TepMOM30MaLUMOHOr MaTepuja-
Na He 330BOJSbABAjy CaBpemMeHe Mponuce 1 ykasyjy Ha
noTpeby eHepreTcKor yHanpehera (NprmerbeHe aebbu-
He Cy roTOBO [1Ba NyTa Makbe off NOTPebHMX). Vimajyhn y
BUAY aPXUTEKTOHCKE KapaKTepncTuke dacagHe noBpLwm-
He, Kao ¥ CTPYKTYpY TePMUYKOr OMOTaua, Moxe ce pehu
[ je 3rpafia y BEVKO] MEPU MOrofHa 3a eHepreTcKy 00-
HoBy. OBO Ce MPBEHCTBEHO OAHOCK Ha PEKOHCTPYKUM]Y
CN10jeBa XOPU3OHTANHMX U KOCKX KOHCTPYKLMja OMOTava
(KpOBHE paBHM 1 KOHCTPYKUMja Mpema Noapymy), Kao v
[ena BEPTUKANMHNX KOHCTPYKUMja (YHYTPaLHbW 31MA0BK
npema HerpejaHum npoctopuma). C apyre ctpaHe, Tep-
MWYKO YHanpeherbe GacagHoOr oMoTaua MOXKe ce CMa-
TpaTh ONpaBAaHWM jenHO Y CyYajy AMPEKTHOr Aofa-
Batba Tepmowu3onauuje npeko noctojehux cojera ca
cnosbalkbe cTpaHe, byayhu aa 6u pekoHCTPYKUMja BU-
WwecnojHor GacagHor 3naa (CKuaakbe 1 3ameHa Cr1ojeBa)
nofpasymenana obvMHe 1 KOMMIEKCHE PafoBe.
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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 facade 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 fagade walls (removing and replacing layers) would
involve comprehensive and complex interventions.



- nepunog 1991 - 2012. G - period 1991 - 2012
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G6

CrambeHOo-NoCNoBHa 3rpaaa
y OKBUMPY rpafckor 6okKa

)
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Mixed use building in a row

CnpatHocT Mp+4+TTk Number of floors GF+4+L

bpoj ctambeHunx jeanHiua 13 Number of apartments 13

NoBpLMHa TMNCKe eTaxke  bpyTo 325 m? Floor area Gross 325 m?
Heto 284 m? Net 284 m?

[oBpLVHe CTaHOBA

C1=77m?% C2=57 m?%

Apartment floor areas

C1=77 m? C2=57 m?;

C3=40 m?; C4=88 m’

C3=40 m?; C4=88 m*

[oBpluMHe NoKana

N1=30 m% J12=49 m2

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 BMCK1Ha

HeTo (CBeTna) 288 cm

Floor height

Net 288 cm

BpyTo (CnpatHa) 262cm

Gross 262cm




ObjekaT CaBpPeMEHOr apXUTEKTOHCKOT U1 JIMKOBHOT
13pa3a, Ca 6 KOPUCHUX ETaxa, 3ay31ma yraoHy no3uumjy
y OKBMPY rpafckor 6noka. Kopnyc Haa pa3yheHom ocHo-
BOM MOJE€/bEH je Ha TPW NPeno3HaT/byBe LeNnHe, y Koji-
Ma Ce 13[Bajajy npv3eMHa napTuja NMoCIOBHON Kapak-
Tepa (Npu3emsbe ¥ NpBU CMpaT), [iBe BONYMETPUCKA 1
JIMKOBHO aKLEHTOBaHe CTambeHe eTaxe, Kao W 3aBpll-
HW [1e0 KOra umHe YeTBPTW CpaT U CTaMbeHo MOTKPO-
B/be GOPMMPAHO Mo MANTKUM KOCKM Kposom. Ceefle-
HW BOMyMeH ObjeKTa aKLEHTOBaH je YraoHUM MOTVBOM
HaZBUWLIEHNM Yy OfHOCY Ha OCTaTak objekTa. QacagHe
NOBPLIMHE OfSINKYje NPaBUIHA PUTMMYHA reOMETPH]CKa
lema oTBOpPa Yy KOMOMHAaLWjX NojeArHauHo NocTassbe-
HIX OTBOPA W BENMKMX 3aCTaK/beHUX NOBPLIMHA Y BUIY
TpakacT1x 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
ina 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 / S —
Groundfloor Plan ~ T frr— ]

OcHosa Il cnpaTta
Second Floor Plan
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rpejaHo HerpejaHo
heated area unheated area
KomepuujanHo — MOCNOBHW cafpaju  obyxsa-

Tajy npBe [Be eTaxe (npu3emsbe v NpPBU CNpat), LWTO
NpeAcTaB/ba YeCT Cyyvaj MAKCMMANHOM aHraoBakba
NpM3eMHUX NapTvja 3a noTpebe [enaTtHOCTU, NocebHO
y 30Hama ypbaHuix LeHTapa. [prsemrbe je NoByYeHo of
perynaumje dopmmpajynn HaTKprBEHM NeLlayKkn nponas
[y nokana. Ha octanvm eTaxama opraHmn3osaHo je 13
CTambeHux jearHuLa (3-4 jemMHULE Ha eTaxn), Of KOjUX
Cy TpW CMelTeHe y MOTKPOBHOM MpOCTopy. lpuctyn
CTaHOBMMa je o0be3beheH UEHTPanHUM jeHOKPaKMM
cteneHvwTem. CTaHOBM Cy u3rpaheHn y CTPyKTypwu
[IBOCOOHVIX V1 TPOCOBHYIX CTaHOBa Pa3finumTe NoBPLINHE,
Ca W3paxeHOM MOAENOM Ha [HEBHe 1 HOMHe 30He.
Hajsehur 6poj cTaHOBa MMa ABOCTPaHy OpujeHTaumjy U
nohe Ka yHyTpaLLHbem ABOPHULLTY.

- 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 3WI 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
Tepmomzonauumja 10 cm, 3ua og oneke 12 cm, insulation 10, brick wall 12 cm, marble aggregate
BELUTaYKM KaMmeH 5 cm plaster 5.cm
049 CNOSbALMW 3W 2 (SZ72) EXTERNAL WALL 2 (572)
NpoayXHWU ManTep 2cm, ab 31a 16 cm, cement-lime plaster 2 cm, reinforced concrete wall
Tepmousonaumja 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
037 CNOJbAWMK 3WA 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 CNOIbAWMW 3V 4 (SZ4) EXTERNAL WALL 4 (SZ4)
npoayXH1 ManTep 2 cm, ab 3ua 16 cm, cement-lime plaster 2 cm, reinforced concrete wall
MuHepanHa ByHa 10 cm, 3ua 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,
CTMPOMOP 8 cM, LileMeHTHW manTep 1 cm styrofoam 8 cm, cement plaster 1 cm
0,52 3W 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, pabuLmMpanHu LeEMEHTHM ManTep 2 cm mineral wool 5cm, reinforced cement plaster 2cm
1,34 31 KA HETPEJAHOM MPOCTOPY 2 (ZN2) PARTITION WALL TO UNHEATED AREA 2 (ZN2)
3un on rutep 6noka 19cm obocTpaHo mantepucaH — clay block wall 19 cm, plastered both side with ce-
NPOAYKHUM ManTepom ment-lime plaster
0,52 3K KA CYCEQY/ONNATALUWMIA 1 (ZD1) EXTERNAL WALL TO ADJACENT BUILDING /
NpoayKH1 ManTep 2 cm, ab 3va 19 cm, DILATATION WALL 1 (ZD1)
Tepmom3onauuja 5 cm cement-lime plaster 2 cm, reinforced concrete wall
19 cm, thermal insulation 5 cm
034 3K KA CYCEQY/ONNATAUWIA 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 MERBYCMPATHA TABAHMLIA M3HAZ EPKEPA 1 (MET)  BUILDING OVERHANG FLOOR CONSTRUCTION 1 (MET)

napkeT 2,2cm, LemeHTHa Kolwyrbua 4cm, ME donuja,
TBpAE Nnove M1H. ByHe 2cm, ab niova 18cm,
TepMowzonaumja 10 cm, ManTtep 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




- nepnop 1991 —2012. G - period 1991 - 2012

040 MERBYCMPATHA TABAHMUA M3HAL EPKEPA 2 (ME2)  BUILDING OVERHANG FLOOR
napkeT 2,2 cm, LeMeHTHa Kolwyrburua 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, Tepmovizonaumja 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 onnaTta 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 nnoyve 1,25 cm gypsum board 1.25 cm

0,67 NOA HATIY (PNTT) GROUND FLOOR (PNTT)
rPaHUTHa Kepammka 1 cm, LLeMeHTHIN eCTpnX ceramic granite tiles 1 cm, cement screed 4 cm,
4 cm, NBL donuja, MMHepanHa ByHa 4 cm, PVC foil, mineral wool 4 cm, reinforced concrete
NakoapMupaHa nnova 12 cm, Mplasu 6eToH slab 12 cm, leveling concrete 10 cm, gravel 80 cm,
10 cm, WwibyHak 80 cm, TemesbHa nnova 40 cm, concrete slab on grade foundation 40 cm, cement
LeMeHTHa Kowyrbuua 5 cm, xuapomsonauumja 1 cm,  screed 5 cm, hydroinsulation T cm, reinforced con-
nakoapmuvpaHa nnoda 10 cm, wibyHak 25 cm crete slab 10 cm, gravel 25 cm

1,7 MPO30P WINDOW
[BL| ca TepmMOM301aLMOHMM HUCKOEMNCUOHNM PVC, single frame, with insulating low-emissivity
CTaKJ/IOM, CMOSbHE anyMUHNYMCKe Xany3vHe glazing, external aluminium blind

31 N3nor DISPLAY WINDOW

ANYMUHWJYMCKM NPOGUIV Ca TEPMO NPEKMAOM,
TEPMOV30MALMOHO CTaK/IO0

aluminium frame with thermal brake,
insulating glazing

CACTEM TPEJAHBA
JarbVHCKO rpejarbe / TonnoBos

HEATING SYSTEM
district heating system - hotwater

MNMPUMPEMA TOMJIE BOJE
enexkTpuyHu bojnep

HOT WATER SYSTEM
electric boiler
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ObjekaT je peann3oBaH TpagnLMOHANHIM CUCTEMOM
rpaherba “Ha NnLly MecTa’, y3 MpUMEHY CaBpemMEeHMX Ha-
UMHa MaTepujanusaupje. KoMOMHOBarbEM CKENeTHOr W
MaCVBHOT apM1PaHOOBETOHCKOT CKOMa, MpUMapHa KOoH-
CTPYKLUMja peLleHa je NonpeyHo NocTaB/beHVM 3140BK-
Ma (16 cm) 1 CTy60oBMMa Ha Manvm PacnoHKMa, Koju Cy
npemolhery NyHM apM1PaHOOETOHCKMM TaBaHVLama
nebrbrHe 18 cm.

Kocn KpoB Manor Harnba peanrsoBaH je KNacuyHom
APBEHOM KOHCTPYKLMJOM, KOja y MOTRyHOCTV ocnabaha
LleHTpanHW NpocTop MOTKPOB/ba 3a Hopasak. DacagHu
OoMOTay je y KoMOMHauMjK TPaaMLUMOHANHOT BULLEC/O)-
HOr “ceHABMY” 3143, Ca yHyTpalWmbWM Crojem of one-
Ke (12 cm), cpeauWwHKM TEPMOW30NALMOHUM Cojem
MUHepanHe ByHe (10 ¢cm) v 3aBPLWHOM CMO/BLHOM 06-
JIOTOM Off BELTAUKOr KaMeHa, Kao ¥ CaBpemMeHOr TMna
KOHTaKTHe TepmMou3onoBaHe dGacaje ca 130nalnjom of
cTmponopa. MperpaaHn 3MAoBK yHyTap objekTa cy 3u-
aann (7, 12 1 19cm). AnymuHnjymckin v MBL dacagHm
OTBOPW, 3aCTaK/bEHN TEPMOU30MALIOHUM CTAKIOM, 3ay-
3VMajy 3HauajaH npoueHaT dacagHe nospluMHe. Pelle-
HU cy ¥ dopmmM rpynaumja nojeanHauHmx oTBopa Benu-
Ke NOBPLUMHE, KAaO U BEIMKMX 3aCTak/beHVX NoBpLIMHA
(TpakacT npo3opw). Ca cnosballke CTpaHe onpemsbe-
HU CY anyMUHWUJYMCKUM Xany3nHama. TepmmuKa 3aLitiTa
je cnposefieHa y CBMM Mo3nuUmjama omoTaya, anu, Npu-
MerbeHe aebrbiHe He OfroBapajy TPeHYTHVM Mponwu-
CYMa U CTaHfapamMma y obnactn Tepmmnyke 3awtute. Of
CBMX NO3MLMja TEPMMYKOT OMOTaua, jeinHo  BULIECO)-
HW dacafHv 3uA 3310BO/baBa 3a4aTe KpUTepujyme, AOK
je Hajgehn 6poj nosmumja 6113y NPONUCaHNX BpeaHOC-
TW. Y3umajyhn y 0631p CTPYKTypy No3uumja TepMUYKOr
omoTaua, Moxe ce pehu aa je objekat y Hajsehem peny
nosunumja norofiaH 3a yHanpeherse. OBO ce ogHOCK Mp-
BEHCTBEHO Ha PEKOHCTPYKUM]Y XOPW3OHTANHUX M KO-
CUX KOHCTPYKUWja, rae Nako Moxe fohv 40 U3MeHa WUn
Aofasarba HoBWX cnojeBa. OrpaHnyaBajyhn daktop y
eHepreTckom yHanpeherby 3rpage NpeacTaB/mba BENVIKK
NPOLEHAT CTakNEHUX MOBPLINMHA, WTO, Y KOHTEKCTY Ae-
bVHMCarba YKYMHUX eHepreTckmx nepdopmaHcy 3rpaje,
MOe MMaTV HeraTvBaH edekar.

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 fagcade 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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AHanuvza rpahesuHcKor ¢oHaa HWje MPoCTa CTaTUCTHKA, OHa NoApasymesa Gopmuparse ogroeapajyhe
TMNONOrKje 3rpaja, HhUXoBy KNacuPuKaLmjy ca AeTa/bHO aHaNM3MPaHUM KapakTepucTMKama 1
nepdopmaHcama. Dopmmnparbe HalMoHanHe TMNonoruje ctambeHux 3rpaga je HeonxoaHo da bu ce
bopmMynucano BaskaHo NonasuiTe 3a geduHucarbe ogroeapajyhe crpatervje ynpaematba
rpaheBMHCKMM GOHAOM Y CBVIM CBOjUM acmeKTMMa - MOYEBLUM Of TEXHUUKO-TEXHOMOLWKMX peLlerba
caHauuje, MPeKo Pa3Boja afeKBaTHUX MoAena GMHaHCcKparba, A0 NPOLEHE NOTEeHLM|ana TRKMILLTA 1
COLMONOLLKMX MMMNAMKaLK]a Ha CTaHAapA ApYLWTBa, NpUMeHa AobWjeHKX pe3ynTaTa je roToBo
HeorpaHmnueHa. Osa MoHorpaduja — Amaac sulienopoduyHux 32pada Cpbuje, Kao HacTaBak NMPeTXoaHe
MoHorpaduje: Amaac nopodusHux kyfia Cpbuje, ynpaeo je nocseheHa bopmuparby Takse TUNonoruje.

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.

M3pnaBay: ApxutekToHCKM dakynTeT YHneepsuTeTa y beorpagy
beorpapg, 2013.

Publisher: Faculty of Architecture University of Belgrade
Belgrade, 2013.
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