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AT+ [1] 2013 1[1] Pujeu ypepHuka

Boaehu ce oHom ApuctotenoBom: ,Yuere je NpUpoaHO 3a[0B0/bCTBO”, HacTaBHO-HayyHO
Bunjehe dakyTeTa goHujeno je 2013. roguHe OanyKy o NOKpeTaky Yaconumca AlT+. Uusb je 6mo
noactahum mnage /byae M UCKYCHe rpaanTe/be a CBOje TEOPETCKE M MPaKTUYHEe CnosHaje u3
obnactu rpaguTes/bCTBa TECTUPAjy Y Hay4yHO-CTPY4YHOj jaBHOCTW. Ha TepuTopuju Penybanke
Cpncke n BuX TpeHyTHO ce rpage KanuTasHa apXMTEKTOHCKA 34akba M MHPPACTPYKTypHe
rpahesuHe. LijeHnmo ga obnact rpaguTesbCTBa M CPOSHUX MoApyYja, KAao M Wupa jaBHOCT
HUWje LOBO/BHO O TOMe UHbOopMUCaHa.

Y yaconucy cy cee obnactn nyb6anKoBarba CBPCTAHE Y MET KaTeropwja:

[1] OpwuruHanaH HayuHu pag,

[2] Nperneanu pag,

[3] KpaTKo unm npeTxofHO caonwTere,

[4] Hay4yHa KpuTuKa,

[5] Crtpy4HuM pagosu, U MHPOPMATUBHU MPUAO3M U MPUKA3U KHUra, PadyyHapCKM Nporpamm,
cTyauje cnyyaja, Hay4yHu gorahaju u cn.

[ocTaB/beHn pag, He cmuje 6UTUM NpeTxoaHO 06jaB/beH HUTU Ce CMUje UCTOBPEMEHO
NoAHMWjeTH Apyrom Yaconucy 3a objaB/bMBatbe, LUTO rapaHTyje ayTop. 3a caaprKaj, noysgaHocT
nogaraka, HeKkpLiere npasa Apyrux, HeHasohere HE3aKOHCKMX 13jaBa 0AroBapaH je ayTop.

Pykonuc Tpeba 6MTM npunpemsbeH y CKaagy ca AaTUm YNyTCTBOM.

PafoBn KnacudpukoBaHM Kao HAy4yHU WAM CTPYYHU MOpPajy Mmatu bap ABuje No3UTUBHE
peugeHsuje.

CBaKu [0CTaB/bEHM Paj NoAsinjexke peueHsuju (HajMarbe 4Ba pPeLeH3eHTa Koju Ccy eKkcrnepTu
WKW 04/INYHM NMO3HaBaoum ob61acTu Kojoj nojeauHM pag npunaga, og Kojux je 6ap jegaH us
MHocTpaHcTBa). AlT+ obesbjehyje ABOCTpyKo civjenu npernen ¢ ob63vpom Ha aytope wm
peLieH3eHTe.

MNpouec on pocTaB/bakba A0 NMpUXBaTaka paja Moxe Tpajatv on net o 15 cegmuua, y
3aBMCHOCTM O cneundUYHOCTM AOCTaB/bEHOr pada u 061acTn Kojoj npunaaa.

Yaconuc AlT+ pasmaTpa v objas/byje pafoBe n3 cbeaehux obnactu:

e licTtopuja, Teopuja, €TUKA N eCTETUKA apXUTEKType

e (ObpasoBatbe rpaguTesba

o  ApXMTEKTOHCKE KOHCTpYKUMje, MWHCTanauuje, TexHosnorvja rpaherba, EKONOLWKK
MHXXEHEPUHT U MEHALIMEHT Y apXUTEKTYpU

e  ApXUTEKTOHCKO MpOjeKToBatbe

e ApXuTeKTypa yHyTpalurber npocTopa v An3ajH

e 3awTuTa Hac/beha, PU3MKa M maTepujanu y apxuTeKkTypu

e HaupTHa reomeTpuja, NepcneKkTMBa, N aPXUTEKTOHCKO LpTakbe M rpadmKa

e [lej3arKHa apxmUTeKTypa

e YpbaHW3am M NnaHMpare NPoCcTopa

e [eopeTcKa mjepera, METPOJIOrKja, Npemjep, padyH n3paBHatba, UHXKeHepCcKa reoaesunja
M ynpaB/batbe reoleTCKMM pasoBMma

e [eouHbopmaTUKa, GOTOrpamMeTpmja 1 Aa/bUHCKA UCTPAXKMBAHbA

e KapTorpaduja (maTemaTuuKa, onwTa, OUrUTaNHA, U3pada M YMHOXKaBakbe NAaHoBa U
Kaparta)

Al
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MaTtemaTnuka, GM3nYKa 1 caTeNnTCKa reofesuja, reofeTcka acCTPOHOMMja, reoguHaMMKa
W ycnocTaB/bakbe reofeTckux pepepeHTHUX cucTema, OKBUPA U MpeKa

YnpaB/batbe HEMOKPETHOCTMMA, KaTacTap, ypeherwe 3eM/bULLHE TEPUTOPUjEe N NPOCTOPHO
nnaaHupare

[eoTexHMKa

IpaheBUHCKe KOHCTpYKUMje

lpaheBUHCKK maTepujanu

MeHaLMeHT y rpaheBMHapCTBY

CaobpahajHuue

TexHUYKe mexaHuKe y rpaheBmMHapcTBy

XnppoTtexHuka

PauyHapcke Hayke

Octane cpoaHe obnactm

C nowmosarem
npog. ap Jbybuwa Npepagosuh
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ZNACA) RAZVIJENIH SPECIFICNIH SPOSOBNOSTI ZA POSTIGNUCA UCENIKA

APSTRAKT

U radu se fokusira znacdaj pripremne nastave za polaganje kvalifikacionog ispita iz predmeta Slobodno
crtanje. Posmatra se znacaj ovladavanja metodama grafickog rada i uticaj razvijenih specifi¢nih
sposobnosti na razli¢ita postignuc¢a kandidata tokom odvijanja pripremne nastave i na kraju samog
uspjeha na kvalifikacionom ispitu. Posebna paZnja se posveduje rezultatima pohadanja pripremne
nastave i uspjehu kandidata na kvalifikacionom ispitu. Analiziran je uticaj razvijenih specificnih
sposobnosti u okviru srednjoskolskog obrazovanja na uspjeh tokom pohadanja pripremne nastave i
uspjeh na kvalifikacionom ispitu iz predmeta Slobodno crtanje. Autori argumentuju dvije hipoteze. Prva
je da kandidati koji su pohadali pripremnu nastavu iz predmeta Slobodno crtanje ostvaruju bolje
rezultate, a druga, da kandidati koji su u okviru srednjoskolskog obrazovanja ovladali metodama
grafickog rada ostvaruju bolje rezultate. Osim navedenog, ovo istraZivanje otvara nekoliko novih tema.

Kljucne rijeci: pripremna nastava, informacione tehnologije, kvalifikacioni ispit, uspjeh, prakticna
nastava, arhitektura

A SIGNIFICANCE OF THE SPECIFIC DEVELOPED CAPABILITIES TO STUDENTS'
ACHIEVEMENTS

SUMMARY

This paper focuses on the importance of the preparatory course for taking up the qualifying examination
in free-hand drawing. It considers the significance of mastering graphic work methods and influence
specific developed capabilities on a variety of achievements of candidates during the preparatory course
and, in the end, the success of the qualification examination itself. A special attention is paid to the
results of the attendance at the preparatory classes and the success of candidates at the qualifying
examination. The influence of the developed specific capabilities within secondary education on the
success achieved during attendance at the preparatory classes and the success in the qualification
examination in free-hand drawing has been analyzed. The authors prove two hypotheses. The first one
is that the candidates who have attended preparatory classes in free-hand drawing achieve better
results, and the other one is that candidates, who mastered the methods of graphic work in the
secondary education, achieve better results. In addition to the above mentioned, this research opens up
several new research topics.

Keywords: preparatory cours, information technology, qualifying examination, success, practical classes,
architecture
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1. UvOD

Pripremna nastava iz predmeta Slobodno crtanje obuhvata 30 cCasova nastave, sa ciljem
razvoja vizuelne kulture koja cini fundus u obrazovanju buducih inZenjera arhitekture.
Program obuhvata prakticno ovladavanje crtackim tehnikama i odnosi se na rad po modelu
koji se sastoji od geometrijskih tijela. Kandidati u okviru predvidenog fonda sati, pored
ovladavanja crtackim tehnikama, treba da ovladaju komponovanjem crteza, proporcijom,
sposobnoséu uocavanja razlicitih oblika, izvorom osvjetljenja, promjenom linije uslovljenom
razlicitim osvjetljenjem i perspektivom.

Pored predmeta Slobodno crtanje, kandidati na kvalifikacionom ispitu za upis na Studijski
program Arhitektura, polazu ispit iz predmeta: Nacrtna geometrija i perspektiva i Matematika.

Veliki broj ucenika iz razli¢itih srednjih skola, koji su bili polaznici pripremne nastave, izjavio je
da im je to prvi susret sa metodom grafickog rada, te da je iz predmeta Likovna kultura u
njihovim srednjim Skolama pojacan rad na teorijskom planu iz oblasti istorije umjetnosti,
teorije umjetnosti i vizuelnih komunikacija. Ovo je evidentno iz pracenja razlika postignuca
kandidata u okviru odrZavanja pripremne nastave. S obzirom na razlike postignuéa kandidata
u okviru pripremne nastave, pretpostavka je da kandidati koji su u prethodnom sistemu
Skolovanja, u okviru predmeta Likovna kultura, prakticno ovladali crtackim tehnikama, i
posjeduju razvijenu specificnu sposobnost, brze napreduju. Pored pretpostavke znacaja
prakticnog rada iz predmeta Likovna kultura u prethodnom sistemu skolovanja, neophodno je
istaci talenat kao preduslov, odnosno razvijenu specificnu sposobnost koja omogucava lako
sticanje vjestina iz navedene oblasti.[1: 50-56]

Predmet istraZivanja se odnosi na utvrdivanje znacaja razvoja vizuelne kulture i savladavanja
metode grafickog rada u okviru pripremne nastave iz predmeta Slobodno crtanje za polaganje
kvalifikacinog ispita na Arhitektonsko-gradevinskom fakultetu, Univerziteta u Banjaluci,
uporedivanjem razlika uspjeha izmedu dvije generacije, Skolske 2012/13.2013/2014. godine.
[1: 50-56] [2: 106-120]

Postavljen je problem ovog istrazivanja: U kojoj mjeri uti¢e razvoj specificnih sposobnosti
metodama grafickog rada na polaganje kvalifikacionog ispita iz predmeta Slobodno crtanje?

Na osnovu postavljenog problema definisani su ciljevi:

(1) sagledati rezultate pohadanja pripremne nastave iz predmeta Slobodno crtanje i uticaje iz
prethodnog sistema Skolovanja, odnosno nivoa znanja ucenika razlicitih srednjih skola koje
sticu u okviru predmeta Likovna kultura;

(2) sagledati uticaj stecenog znanja na pohadanje pripremne nastave iz predmeta Slobodno
crtanje i uspjeh na kvalifikacionom ispitu iz navedenog predmeta.

Zadaci istrazivanja su:
(1) Utvrditi znacaj pohadanja pripremne nastave

(2) Utvrditi uticaj znanja koje kandidati sticu u okviru srednjoskolskog obrazovanja iz
predmeta Likovna kultura.

Hipoteze istrazivanja su:

(1) Kandidati koji su u okviru pripremne nastave iz predmeta Slobodno crtanje, uz
preduslov posjedovanja specifi¢nih sposobnosti, usvojili neophodna znanja i vjestine,
imaju vecu prolaznost prilikom polaganja kvalifikacionog ispita u odnosu na ostale
kandidate.
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(2) Kandidati koji su u okviru predmeta u srednjoj sSkoli koji pripadaju oblasti likovne
umjetnosti, savladali metode grafickog rada, pokazuju bolje rezultate.

Za testiranje razlika uspjeha izmedu dvije generacije [3: 431-466] [4: 191-204] [5: 131-142]
(Skolske 2012/13. i 2013/2014. godine) koristen je Mann-Whitney U test, a Kruskal-Wallisov
test pri poredenju osvojenih bodova iz Slobodnog crtanja kandidata koji su zavrsili gimnaziju,
gradevinsku ili neku drugu tehnicku ili ostalu Skolu. Povezanost pohadanja pripremne nastave
i polaganja dijela kvalifikacionog ispita dobijena je primjenom x’-testa. [4: 191-204] [5: 131—
142] [6: 91-98] Pored navedenog, sprovedena je anketa za kandidate koji su pohadali
pripremnu nastavu iz predmeta Slobodno crtanje.

2. ANALIZA POSTIGNUTIH REZULTATA KANDIDATA TOKOM
SREDNJOSKOLSKOG OBRAZOVANJA | KVALIFIKACIONOG ISPITA

Podaci su prikupljani tokom prijavljivanja kandidata za polaganje kvalifikacionog ispita,
pripremne nastave, te anketiranjem. Pri analizi podataka koriS¢ena je deskriptivna statistika,
te 2 test uz dodatnu ,korekciju neprekidnosti prema Jejtsu“ (Yates’ Correction for
Continuity) za tabele ucestalosti 2 x 2 i Mann-Whitney U Test.

2.1. POSTIGNUCA KANDIDATA U ODNOSU NA USPJEH 1Z SREDNJE SKOLE | POHADANJE
PRIPREMNE NASTAVE

Primjenom Mann-Whitney U testa dobijena je visoko statisticki znacajna razlika u uspjehu
kandidata tokom srednjoskolskog obrazovanja koji su konkurisali tokom juna mjeseca 2012.
god. (Md =40.19, n = 81) i juna mjeseca 2013. god. (Md = 32.50, n = 91), z = -5.363, p =0.000,
r = 0.409, a nije dobijena statisticki znacajna razlika u osvojenim bodovima iz Slobodnog
crtanja tokom kvalifikacionog ispita u junu mjesecu 2012. god. (Md = 5.50, n = 78) i 2013.
god. (Md =3.50, n =90), z=-1.045, p = 0.296, r = 0.080.

U Tabeli 2.1.1 predstavljen je uspjeh kandidata u srednjoj $koli i osvojeni bodovi iz slobodnog
crtanja u zavisnosti od pohadanja pripremne nastave.

Tabela 2.1.1. Uspjeh u srednjoj Skoli i osvojeni bodovi iz slobodnog crtanja u zavisnosti od pohadanja pripremne

nastave
Sk. god. Varijabla z vrijednost p vrijednost Koeficijent r
2012/13. Uspjeh u srednoj skoli -1.812 0.070 0.205
Osvojeni bodovi -5.583 0.000** 0.632
2013/14. Uspjeh u srednoj Skoli -1.275 0.202 0.134
Osvojeni bodovi -4.272 0.000** 0.450

Primjenom Mann-Whitney U testa dobijena je visoko statisticki znacajna razlika u osvojenim
bodovima iz Slobodnog crtanja i kod kandidata koji su konkurisali tokom juna mjeseca 2012.
god, a pohadali su pripremnu nastavu (Md = 7.00, n = 47), u odnosu na kandidate koji nisu
pohadali pripremnu nastavu (Md = 1.00, n = 31), z = -5.583, p = 0.000, r = 0.632, i tokom juna
mjeseca 2013. god. a pohadali su pripremnu nastavu (Md = 4.00, n = 68), u odnosu na
kandidate koji nisu pohadali pripremnu nastavu (Md = 1.00, n = 22), z =-4.272, p =0.000, r =
0.450.

U Tabeli 2.1.2 predstavljena je povezanost polaganja pripremne nastave iz Slobodnog crtanja i
polaganje dijela kvalifikacionog ispita iz Slobodnog crtanja, a na slici 1 — Osvojeni bodovi iz
slobodnog crtanja u zavisnosti od pohadanja pripremne nastave /prosjek/.



AGG+ [1] 2013 1[1] M. Dodig, Lj. Preradovi¢, D. Milanovi¢ Znacaj razvijenih specifiénih sposobnosti za... 002011 | 5
Tabela 2.1.2. Povezanost polaganja pripremne nastave i polaganja dijela kvalifikacionog ispita iz Slobodnog crtanja
Skolska godina Slobodno crtanje — poloZzeno
Slobodno crtanje — pripremna Ukupno Znacajnost (p)
nastava Da Ne
2012/13. Da 41 6 47
Ne 5 26 31 0.000**
Ukupno 46 32 78
2013/14. Da 51 17 68
Ne 6 16 22 0.000**
Ukupno 57 33 90
JUkupno Da 92 23 115
Ne 11 42 53 0.000**
Sveukupno 103 65 168
Posmatranjem znacaja pohadanja pripremne nastave, dobijena je primjenom )(2 testa (uz
korekciju prema Jejtsu) visoko statisticki znacajna veza u polaganju dijela kvalifikacionog ispita
iz Slobodnog crtanja i pripremne nastave iz Slobodnog crtanja kod kandidatata koji su polagali
kvalifikacioni ispit tokom juna mjeseca 2012. god. (x° = 36.151, SS = 1), p = 0.000; juna
mjeseca 2013. god. (x* = 14.314, SS = 1), p = 0.000, kao i posmatranjem oba kvalifikaciona
ispita zajedno (x” = 51.125, SS = 1), p = 0.000.
Osvojeni bodovi iz Slobodnog crtanja u zavisnosti
10.00 4m9¢pohadan}arpnpremr@nastave
&> 7.58 7.74

6.22

5.00

5.50

‘ 2012 ‘ 2013 ‘Ukupno‘ 2012 ‘ 2013 |Ukupno| 2012 | 2013 ‘Ukupno 2012 ‘ 2013 ‘Ukupno 2012
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0.00
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Ukupno

Slika 1. Osvojeni bodovi iz slobodnog crtanja u zavisnosti od pohadanja pripremne nastave /prosjek/

Primjenom Kruskal Wallisovog testa dobijena je visoko statisticki znacajna razlika u osvojenim
bodovima iz Slobodnog crtanja kandidata koji su zavrsili gimnaziju, gradevinsku ili neku drugu
tehnigku ili ostalu $kolu (x° = 17.817, SS = 3), p = 0.000.

Analiziranjem osvojenih bodova kandidata koji su polagali dio kvalifikacionog ispita iz
Slobodnog crtanja tokom juna 2012. koristenjem Mann-Whitney U testa dobijena je visoko
statisticki znacajna razlika u osvojenim bodovima kandidata koji su zavrsili gimnaziju (Md =
7.00, n = 26) i kandidata koji su zavrsili ostale tehnicke Skole (Md = 1.00,n =9),z=-2.599, p =
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0.009, r = 0. 439 i kandidata koji su zavrsili gimnaziju (Md = 7.00, n = 26) i kandidata koji su
zavrsili ostale Skole (Md =1.00, n =17),z=-2.725, p = 0.006, r = 0.416 — Tabela 2.1.3.

Tabela 2.1.3. Uspjeh na kvalifikacionom ispitu iz Slobodnog crtanja tokom juna 2012. god.

2012 Gimnazija Gradevinska skola Ostale tehnicke Skole Ostale gkole /0OS/

/Gim/ (26) /GrS/ (26) JOTS/ (9) (17)

Y4 | P | r z ] r Y4 P r z 9] r
Gim -1.555 | 0.12 | 0.216 | -2.599 | 0.009** | 0.439 | -2.725 | 0.006** | 0.416
Grs 1309 | 0191 | 0.221 | -1.457 | 0.145 0.222
0TS 0.000 | 1.000 0.000

Analiziranjem osvojenih bodova kandidata koji su polagali dio kvalifikacionog ispita iz
Slobodnog crtanja tokom juna 2013. koristenjem Mann-Whitney U testa, dobijena je
statisticki znacajna razlika u osvojenim bodovima kandidata koji su zavrsili gimnaziju (Md =
6.00, n = 29) i kandidata koji su zavrsili ostale tehnicke skole (Md = 2.00, n = 26), z =-2.239, p
=0.025, r =0.302 —Tabela 2.1.4

Tabela 2.1.4. Uspjeh na kvalifikacionom ispitu iz Slobodnog crtanja tokom juna 2013. god.

Gimnazija | Gradevinska Skola Ostale tehnicke Skole Ostale gkole /OS/
2013, /Gim/ /GrS/ (24) J/OTS/ (26) (11)

(29)

z | p | r|z P r z p r z p r
Gim -1.880 | 0.06 | 0.258 | -2.239 0.025*% | 0.302 | -1.844 0.065 0.292
Grs 0807 | 0419 | 0114 | -0.628 | 0.530 | 0.106
oT5 -0.017 | 0.987 | 0.003

Analiziranjem osvojenih bodova kandidata koji su polagali dio kvalifikacionog ispita iz
Slobodnog crtanja tokom juna 2012. i 2013. god. koristenjem Mann-Whitney U testa,
dobijena je visoko statisticki znacajna razlika u osvojenim bodovima kandidata koji su zavrsili
gimnaziju (Md = 6.00, n = 55) i kandidata koji su zavrsili ostale tehnicke Skole (Md = 2.00, n =
35), z=-3.465, p = 0.001, r = 0. 365 i kandidata koji su zavrsili gimnaziju (Md = 6.00, n = 55) i
kandidata koji su zavrsili ostale skole (Md = 2.00, n = 28), z = -3.290, p = 0.001, r = 0.361 i
statisti¢ki znacajna razlika u osvojenim bodovima kandidata koji su zavrsili gimnaziju (Md =
6.00, n = 55) i kandidata koji su zavrsili gradevinsku skolu (Md = 3.50, n = 50), z = -2.389, p =
0.017,r=0.233 —Tabela 2.1.5.

Tabela 2.1.5. Uspjeh na kvalifikacionom ispitu iz Slobodnog crtanja tokom dva kvalifikaciona ispita

2012. | Gimnazija Gradevinska $kola /GrS/ | Ostale tehnicke $kole . <

i /Gim/ (55) (50) JOTE/ (35) Ostale skole /OS/ (28)
2013. I, | p | r|z p r z p r z p r
Gim -2.389 0.017* 0.233 -3.465 0.001** 0.365 -3.290 0.001** 0.361
Gr§ -1.425 0.154 0.155 -1.661 0.097 0.188
0TS 0437 | 0.662 | 0.055
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3. ZNACAJ RAZVIJANJA SPECIFICNIH SPOSOBNOSTI

Za potrebe uporedivanja uspjeha kandidata na kvalifikacionom ispitu iz predmeta Slobodno
crtanje sprovedena je anketa sastavljena od pitanja koja se mogu svrstati u tri grupe: podaci
o ispitaniku (ime i prezime, srednja $kola, smjer, grad), ostvaren rezultat/uspjeh na
kvalifikacionom ispitu iz predmeta Slobodno crtanje i znacaj metode grafickog rada u
prethodnom sistemu Skolovanja (predmet Likovna kultura u srednjoj skoli). Anketa sadrzi
jednu stranicu teksta pisanu ¢irilicnim pismom na srpskom jeziku — Slika 2.

Anketirana su ukupno 62 kandidata (Skolska 2012/2013. i 2013/2014. godina) koji su pohadali
pripremnu nastavu iz predmeta Slobodno crtanje na Arhitektonsko-gradevinskom fakultetu
Univerziteta u Banjaluci.

Gore navedena podjela izvrSena je u cilju dobijanja rezultata uspjeha na kvalifikacionom ispitu

iz predmeta Slobodno crtanje u odnosu na uticaj ovladavanja metoda grafickog rada.

U Tabeli 3.1.1 prikazani su rezultati ankete — Kandidati koji su pohadali pripremnu nastavu iz
predmeta Slobodno crtanje 2012. godine, a u Tabeli 3.1.2 rezultati Ankete — Kandidati koji su
pohadali pripremnu nastavu iz predmeta Slobodno crtanje 2013. godine.

Tabela 3.1.1 Rezultati ankete — Kandidati koji su pohadali pripremnu nastavu iz predmeta Slobodno crtanje 2012.

godine
* * *
< N [(e)
Slez| 3 5 5
[} i) o o (9] Q ()
© ke > © c c c
~ c o @ © ®©
) © T x = = =
2 o 6 _z _8 “= a a o
8 g £ | oS
=z O n ] o da ne da ne da ne
Banjaluka opsti 14
10
7
6
6
prlrodno-w . 1 13
o matematicki
§ Tesli¢ opsti 1 14
£ Trebinje opsti 13
G] 2 5
jeziki 1 9
Valj S -
aljevo Firgftyeno 1 9
jezicki
Foca opsti 1 8
Mrkoniji¢ opsti ) 7
Grad 5
Banjaluka gradevinski 14
tehnicar 13
g 11
2 6
k<] 7
o
IG] 3
Prijedor gradevinski
Ly 1 9
tehnicar
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* Pitanje broj 4. glasi: Da li ste u okviru predmeta Likovna kultura u srednjoj skoli savladali metode grafickog rada?

* Pitanje broj 5. glasi: Ukoliko je vas odgovor na prethodno pitanje potvrdan, smatrate li da vam je razvijanje
specificne sposobnosti metodom grafickog rada olaksalo pohadanje pripremne nastave iz predmeta Slobodno
crtanje?

* Pitanje broj 6. glasi: Smatrate li da je u vasoj srednjoj skoli u okviru predmeta Likovna kultura neophodna
kombinovana nastava, sa pojacanim prakticnim radom u odnosu na teorijski plan iz oblasti istorije umjetnosti i
teorije umjetnosti?

Uzorak ankete €ini 21 kandidat, koji su rasporedeni prema srednjoj skoli koju su pohadali,
gradu i smjeru. Za svakog kandidata naveden je broj ostvarenih bodova na kvalifikacionom
ispitu iz predmeta Slobodno crtanje i odgovori na anketna pitanja. Prema navedenom, od
ukupno 21 anketiranog kandidata, 14 kandidata je izu¢avalo metode grafickog rada u srednjoj
Skoli u okviru predmeta Likovna kultura. Na osnovu dobijenih rezultata moze se zakljuciti da 5
kandidata od ukupno 14 koji su izuc€avali metode grafickog rada u srednjoj skoli, smatraju da
im je razvijanje specificne sposobnosti metodom grafickog rada olaksalo pohadanje
pripremne nastave iz predmeta Slobodno crtanje, dok 9 kandidata smatra da im razvijanje
specificne sposobnosti metodom grafickog rada nije olakSalo pohadanje pripremne nastave iz
predmeta Slobodno crtanje.

Od 21 kandidata, 18 kandidata smatra da je u njihovoj srednjoj skoli neophodna kombinovana
nastava u okviru predmeta Likovna kultura sa pojacanim prakticnim radom u odnosu na
teorijski plan iz oblasti istorije umjetnosti i teorije umjetnosti — Tabela 3.1.1.

Tabela 3.1.2 Rezultati Ankete 1 — Kandidati koji su pohadali pripremnu nastavu iz predmeta Slobodno crtanje 2013.

Godine
8 e s
3 © 35
g 2 2% N ph o
5 S | 8E| 3 2 2
P4 (U] 7] o o o
da | ne |da | ne | da | ne
Gimnazija Banjaluka opsti 6
3 6
5
drustveno- 10
jezicki 3 6
3
prlrodno-'v. 1 7
matematicki
Mrkonji¢ opsti 6
Grad 3 4
3
informaticki 1 4
Doboj opsti 1 10
Derventa opsti 1 9
Modrica opsti 1 9
Prijedor opsti 1 8
Gradiska opsti 1 8
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Bijeljina opsti 1 6
Drvar opsti 1 6
Kozarska opsti
Dubica ! 4
Bréko opsti 1 3
Samac opsti 1 3
Gradevinska Banjaluka gradevinski 11
tehnicar 9
9
7
7
10 6
5
4
4
3
Celinac gradevinski
T 1 9
tehnicar
Prijedor gradevinski 2 4
tehnicar 3
Srednja skola | Prnjavor gradevinski 1 7
tehnicar
Tehnicka Doboj gradevinski 1 7
tehnicar
Tehnoloska Banjaluka | Tehnicar 1 10
dizajna
enterijera i
ind. proizv.
Ekonomska Nevesinje | ekonomski 1 8
teh.
Ekonomska Trebinje ekonomski 1 3
tehnicar
Medicinska Doboj farmaceutski 1 3

Uzorak ankete cini 41 kandidat koji su rasporedeni prema srednjoj Skoli koju su pohadali,
gradu i smjeru. Za svakog kandidata naveden je broj ostvarenih bodova na kvalifikacionom
ispitu iz predmeta Slobodno crtanje i odgovori na anketna pitanja. Prema navedenom, od
ukupno 41 anketiranog kandidata, 23 kandidata su izuc¢avali metode grafickog rada u srednjoj
Skoli u okviru predmeta Likovna kultura. Na osnovu dobijenih rezultata moze se zakljuciti da
16 kandidata od ukupno 23 koji su izucavali metode grafickog rada u srednjoj $koli, smatraju
da im je razvijanje specificne sposobnosti metodom grafickog rada olaksalo pohadanje
pripremne nastave iz predmeta Slobodno crtanje, dok 7 kandidata smatra da im razvijanje
specificne sposobnosti metodom grafickog rada nije olakSalo pohadanje pripremne nastave iz
predmeta Slobodno crtanje. Od 41 kandidata, 36 kandidata smatra da je u njihovoj srednjoj
Skoli neophodna kombinovana nastava u okviru predmeta Likovna kultura sa pojacanim
prakticnim radom u odnosu na teorijski plan iz oblasti istorije umjetnosti i teorije umjetnosti,
dok 2 kandidata smatraju da nije neophodna kombinovana nastava, a 3 kandidata se nisu
izjasnila — Tabela 3.1.2.

Trinaest kandidata (Skolska 2012/2013. i 2013/2014. godina) koji su zavrsili Gimnaziju u
Banjaluci, na pitanje br. 4 su odgovorili dijametralno suprotno. Nakon procesa anketiranja,
koriStena je metoda intervjua, na osnovu koje se doslo do saznanja da suprotni rezultati
nemaju veze sa smjerom u navednoj Skoli [7], veé¢ sa razli¢itom primjenom nastavnog
programa od strane dva odgovorna nastavnika[8], koji izvode nastavu iz predmeta Likovna
kultura. Sesnaest kandidata (Skolska 2012/2013. i 2013/2014. godina) koji su zavrsili
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Gradevinsku Skolu u Banjaluci su, metodom intervjua nakon procesa anketiranja, izjavili da su
metode grafickog rada savladavali iz predmeta Istorija arhitekture, u toku jednog polugodista.

Tabela 3.1.3. Uporedivanje ukupnog uspjeha svih kandidata — prosjecna vrijednost osvojenih bodova na
kvalifikacionom ispitu u odnosu na izu¢avanje metode grafickog rada

Kandidati koji su pohadali pripremnu nastavu iz Kandidati koji su pohadali pripremnu nastavu iz

predmeta Slobodno crtanje 2012. Godine

predmeta Slobodno crtanje 2013. godine

Broj kandidata koji su
potvrdno odgovorili
na pitanje br. 4

Prosjec¢na vrijednost
osvojenih bodova na
kvalifikacionom ispitu

Broj kandidata koji su
potvrdno odgovorili
na pitanje br. 4

Prosjecna vrijednost
osvojenih bodova na
kvalifikacionom ispitu

14

9,64

23

6,43

Broj kandidata koji su
negativno odgovorili
na pitanje br. 4

Prosjecna vrijednost
osvojenih bodova na
kvalifikacionom ispitu

Broj kandidata koji su
negativno odgovorili
na pitanje br. 4

Prosjec¢na vrijednost
osvojenih bodova na
kvalifikacionom ispitu

7

8,00

18

5,55

Iz analize ukupnog uspjeha svih kandidata koji su pohadali pripremnu nastavu, na osnovu
podataka koji obuhvataju uspjeh na kvalifikacionom ispitu dvije generacije kandidata,
evidentno je da bolji rezultat postizu kandidati koji su pohadali pripremnu nastavu i odgovorili
da su imali u srednjoskolskom obrazovanju iz predmeta u okviru kojeg se izucava likovna
umjetnost, ovladavanje metodama grafickog rada, odnosno imaju visu prosje¢nu vrijednost
osvojenih bodova na kvalifikacionom ispitu iz predmeta Slobodno crtanje.

Od ukupno 62 anketirana kandidata (Skolska 2012/2013. i 2013/2014. godina) koji su pohadali
pripremnu nastavu iz predmeta Slobodno crtanje, 54 kandidata smatra da je u njihovoj
srednjoj Skoli neophodna kombinovana nastava u okviru predmeta Likovna kultura sa
pojacanim prakti¢nim radom u odnosu na teorijski plan iz oblasti istorije umjetnosti i teorije
umjetnosti, 5 kandidata smatra da nije neophodna kombinovana nastava, a 3 kandidata se
nisu izjasnila.

4. ZAKLJUCAK

Sprovedeno istrazivanje upucuje na vise zakljucaka, od kojih su neki direktni i proizilaze iz
dobijenih rezultata, a drugi impliciraju da je neophodno traZiti potvrdu u novim istrazivanjima.
Implicitni se odnose na konstataciju da se u pojedinim srednjim Skolama isti nastavni program
iz predmeta Likovna kultura ne primjenjuje jednako.

Direktni zakljucci, koji se odnose na provjeru /ili potvrdivanje/dvije hipoteze, govore o
sliedeé¢em:

(1) Dobijena je visoka staticki znacajna razlika u osvojenim bodovima kandidata koji su
pohadali pripremnu nastavu iz predmeta Slobodno crtanje i aplicirali na konkurs za
upis na Studijski program Arhitektura, tokom juna 2012. godine i juna 2013. godine,
u odnosu na kandidate koji nisu pohadali pripremnu nastavu iz navedenog predmeta.

(2) Kandidati koji su pohadali nastavu iz predmeta Slobodono crtanje, i koji su u okviru
srednjoskolskog obrazovanja ovladali metodama grafickog rada, pokazali su bolje
rezultate u odnosu na kandidate koji u okviru srednjoskolskog obrazovanja nisu imali
prakti¢nu nastavu iz oblasti likovne umjetnosti.

U skladu sa gore navedenim, obje hipoteze su dokazane.
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Malo manje od 90% ispitanih studenata je misljenja da je u okviru predmeta Likovna kultura u
srednjim Skolama neophodna kombinovana nastava, sa pojacanim prakticnim radom u
odnosu na teorijski plan iz oblasti istorije i teorije umjetnosti.

Vjerujemo da ¢e se implikacije ovog rada reflektovati u podsticanju nastavnika Likovne kulture
u srednjim Skolama da prepoznaju specificne sposobnosti ucenika i motiviSu njihov razvoj.
Znacaj kombinovane nastave je viSestruk u razvoju likovne djelatnosti i intelektualne zrelosti
adolescenata.

Krajnji rezultat moZe uvijek da bude u potencijalnom kreiranju nastavnog programa koji ¢e
povezivati teorijski plan sa prakticnim, zatim u kontinuiranom pracenju primjene i izvodenja
nastavnog programa, prepoznavanju i razvoju specificnih sposobnosti i pradenju postignuca
ucenika.
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MPAKTUYHA MYAOPOCT NJTAHUPAHA

ATICTPAKT

Pap, ce 6aBu UCNMTMBarbEM PA3ANYUTMX CMO3HAJHUX MOAeNa U MoAena AjenoBaka y ypbaHUCTUUKOM U
perMoHasHOM MAaHupaky, Y NAaHUpakby BEANKUX MHOPACTPYKTYPHUX NpojekaTa, aan U y Lwupem
KOHTEKCTY APYWTBEHWX HayKa M YNpaBHWUX AUCUMNAMHA. KOHKpPEeTHO ce WCnuTyjy oaHocu
NO3UTUBUCTUYKMX CMO3HAjHUX NPUCTYNA M NPUCTYNA KOjU ce 03HaYaBajy Kao hpoHemuyKu. Monaxerem
op, dpoHeTHuKe Teopuje beHta dnmnsbjepra (dopmanHo 3acHOBaHe Ha APWUCTOTEIOBOM PA3/IMKOBakby
nojMoBa erucmeme, mexHe W poHecuc), aHann3Mpa ce PenaTMBHM 3Hauyaj Koju y NaaHuparby Mmajy
KOHTEKCT, 3aMHTepecoBaHe CTpaHe, BPMjeAHOCTU U NPEeTXOAHMN CIMYHM cayYajeBn. Pag nocebHo ucnutyje
noTeHUMjanHy ynory ¢poHeTHYKor npuctyna y nosehaHoj TpPaHCMApeHTHOCTM oOpJyuMBarba U Yy
no60sblUIaHOj NPELM3HOCTM NPOjEeKTOBakA TPOLUKOBA Y BEIMKUM MHOPACTPYKTYPHUM NPOjekTUMA.

KroyyHe pujeyu: naaHuparbe, hpoHecuc, hpoHemu4Ko, 00y4usare, mpaHcnapeHmHocm.

THE PRACTICAL WISDOM OF PLANNING

ABSTRACT

The paper examines different heuristic an operational models in urban and regional planning, in
planning of complex infrastructral projects but also in broader context of social sciences and
administrative disciplines. Speciffically, it examines relations between positivist approach to heuristic,
and approaches which are generally reffered to as phronetic. With base in phronetic theory of Bent
Flyvbjerg (theory formally structured through Aristotles’ distinction between episteme, techne and
phronesis) relative significance of context, actors, values and previous similar cases is analysed. Paper
closely examines potential role of phronetic approach in increasing transparency of decission making
and in increasing precission in cost anticipation in complex infrastructural projects.

Key words: planning, phronesis, phronetic, decision making, transparency.
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1. YBOA

Beh ayxke og ABuje aeueHuje, y HayYHUM W aKaZeMCKMM KPYyroBMma 3amagHUX 3emasba, a
Hapounto CjeaurbeHux [prkaBa, moryhe je npatutn jeaHy nocebHy paebaty, LIMPOKUX
pa3mjepa M ca oWTPUM aprymeHTMma (Mehy Kojuma HUCY PUjeTKM OHU uMja ycmjepeHocCT
M3nasun U3 ad apeymeHmym okempa). OBu "paToBu HayKa' (Science Wars), Kako UX MHOru
ayTOPU U XPOHMYAPW Hay4yHMX AellaBarba Ha3uBajy [1], Boge ce yrnaBHOM oko notephuBarba
WAWN Hernpara casHajHux moryhHoCcTM M JoMeTa NojeaMHUX HayKka M rpyna HayKa. Pjewerba 3a
Crop y Kojem cy ApywTBeHe Hayke u gucumnavHe (a mehy muma nocebHo coumonorwuja,
NoIMTUYKE HayKe, ypHaHUCTUYKO M pPerMoHanHoO MaaHMpare) onTy»KeHe aa ce besycnjewHo
noBoZie 33 MeToAMMA NPUPOAHMX HayKa U Ja ce ca kbuMa Hagmehy (gonasehu Tako Ha TepeH
penatMBuMama W MOTNyHe ApywTBEHE HEKOPUCHOCTM), NpOHasnase ce YecTo, He y
pebopmucarby noctojehux MeToAoNorMja APYWTBEHWX HayKa, Hero y nocebHum HoBUM
NPUCTYNMMA Hay4YHOUCTPAXKMBAYKOM pPasy U NPUMjEHWN HAYYHOT 3HakbA.

Yp6aHUCTUYKO M pervoHanHo naaHuparbe (y HacTaBKy camo NJaHupake) npoctop je, y
OKBMPY OBOT WMper Cykoba Be3aHOr 3a 3Hakbe, TeOPUjy M MPaKCy, Koju je NocebHO CoXKeH jep
nocjeayje nogpydja 'reopuje’ n 'npakce' Koja cy HepujeTKo ABa MOTMNYHO OABOjeHa AOMEHa.
YuHK ce, 36or Tora, Aa ynpaBo y 06,1acTM niaHMparba MOCTOjU HY)KHOCT M3/1acKka M3 OBe
cnvjene yauue HayYyHOr UCTParKMBakba (HeroBe XeypucTuKe M HeroBe NpumjeHe y npakcu).
McTo Tako, HepjewaBakbe 0BOr npobnema yTuuano 6M He camMo Ha HaydHy 3ajegHuuy M
BpujegHocTM byayher HayyHOr MCTparkMBakba, HEro M Ha YKYMHO CTAHOBHWMLITBO rPajoBa M
pervja (Kkako he oBaj pas nokasaTt, HoBal, o4 nopesa Koje rpahaHu nnahajy jegaH je opg,
rNaBHWX y0ra y 0BOj pedopmu Hay4yHOT NpUCTyna).

Crora he oBaj paf NOKyWaTM [a YKaXKe Ha TO 4a je HayyHO WCTpaxkuBarbe y obnactu
nnaHuparba Buwe npunaroheHo o6jEKTY M KOHTEKCTY MUCTParkMBakba, Kao M 4a je Tume
eduKacHMje, oHAA Kada CBOjy METOAO/OrMjy 3aCHMBa BULWE Ha 'MPAKTUYHOj MyapocTu'
(¢ppoHecuc; odpdévnoll), a paneko Marbe Ha KAacMYHOM 'yMcTom 3Hawy' (enucmeme;

ETLOTAUN).

3a NoHOBHO yBOhere ApUCTOTENOBMX NOjMOBA erucmeme (YUCTO, YHUBEP3A/THO M ancTPaKTHO
3Harbe), mexHe (BjelTMHa OCTBapMBakba Heyara y npakcu) u gpopHecuc (NpakTUYHa MyZpocT,
CHanNax/bMBOCT, fjeNoBarbe Y CKNajy ca BpUjeAHOCTUMA M MCKYCTBOM) Y NUTarba NAaHMpakba
M ynpaB/batba 3acnyXkaH je, npuje ceera, beHT ®nmsbjepr (Bent Flyvbjerg), npodecop
nnaaHuMpaka Ha yHuBepsuteTuma y Anbopry (LaHcka) u Oendty (XonaHamja). Hberosa
'bpoHeTnyka Teopuja', umajyhu Kao OCHOBHY NpPeTnocTaBKy pasanumntocT objekaTta
MCTPaXMBarba KoA, MPUPOAHUX U APYLWITBEHUX HayKa M HeMoryhHOCT M HeCcBPCUCXOAHOCT
UuxoBor nopeherwa M HagmeTara, MOKyWaBa [Aa YKaxe Ha To Aa ''ca ¢hpoHecucom,
APYWTBEHe HayKe MOry MOCTaTW jake Tamo raje cy npupogHe cnabe: kog pednekcusHe
aHanuse, AUCKyCHje 0 BpUjeaHOCTMMa U 0 UHTepecuma' [2]. Yike, 0Baj NpUCTYN Y NAaHUpPakby
CTaB/ba aKLEHaT Ha CTyaujy cnydaja u objalwrberba Kpo3 Hapamue (Yymjecto Kpo3 ancTpakTHe
jeanHuue). dnusbjepr ynory ppoHecuca y nnaHMpakby CyMmmnpa 0BaKo:

®poHecuc je HajBaXKHMja jep je TO aKTUMBHOCT KoA Koje je
WHCTPYMEHTANHA  PALMOHAZIHOCT  YPaBHOTEXeHa  BpWjeaHOCHOM
paumoHanHowhy, 1 36or Tor 6anaHca oHa je, o ApuctoTeny, K/byyHa 3a
ctanHy cpehy rpahaHa y 6uno Kojem apywTsy. [3, npesoa: ayTop].
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byayhn pa je ®nusbjepros moaden jegaH of HajnotnyHuje AeduHUcaHUX mehy MHorum
NPUCTYNMMa Hay4YHOM WCTPa)KMBakby Yy MAaHMparby (a Koju npeTeHayjy Ha To ga byay
aNTEPHATMBHM KNACUYHOM MO3UTUBUCTUYKOM MPUCTYNY), U ¢ 063MPOM Ha TO Aa je 0Baj MoAen
MCMWTaH KPO3 MHOTre MpPojeKTe 04, CamMor HEeroBor ayTopa, Y 0BOM paay 'dpoHeTuYKn npuctyn'
nAaHuWpary (M APYWTBEHMM HayKama yonuwTe) cayxuhe Kao OCHOBHA ogpeAHuua 3a
nopehere C KAACMYHUM MOAEAMMA, @ UCTO TaKo, U MPUKasaHW npumjepu oaHocuhe ce Ha
0oBaj M oBakaB npuctyn. MNojam '¢poHeTnukor' 6uhe, ctora, obunato KopuwheH y HacTaBky
TEKCTa, Kao o4 peaHNLA HayYHUX NPAKCK OPUjeHTUCAHUX NPEMa BPUjeAHOCTMMA U KOHTEKCTY.

OBaj pag he npBo pasmoTpUTH ocrnopaBaktba GPOHETUYKOT MPUCTYNA NAaHUPakbY: NPBO NPEKO
nuTakba TPEHYTHOF 0O4HOCA TeOPUje U NpaKCe, CasHakba U Ajes10Bakba, Y OKBUPUMA NAaHMpakba
("'3ap nnaHuparse Beh HUje ppoHeTUUYKO?"), @ 3aTMM M NPEeKo NUTara 0AHOCa KBA/IMTAaTUBHOT
M KBAHTMTAaTMBHOI, Tj. MPEKO OHWX OCMopaBakba Koja Yy GPOHETUUKY Teopujy MNpOjeKTyjy
CyBMlIE MOjesHOCTaB/beHY, LPHO-bujeno, cTpykTypy (''TakaB npucTyn faje WCK/byuuBy
npeaHocT oapeheHmnm noctynuuma'').

3atum he oBaj nocebaH npuCTyn nnaHWparby OGUTU PasMOTPEH KPo3 OnwThje oaHoce
NPUPOAHMX M APYLWITBEHUX HAyKa M HUXOBUX METOAA M OBaj AMO pafa Ce YrnaBHOM Tude
KOHTEKCTa, cybjeKTa 1 ob6jeKTa UCTpaxkmBatba.

MoTtom he ce npehn Ha UCNUTMBAHE MPAKTUYHMX UMMAMKaALMjA (Kpo3 Npumjepe) dpoHeTUUKOr
NNaHePCKOr MOCTyMNKa C NoCebHUM aKUEHTOM Ha nosehaHy TpaHCNApeHTHOCT y OA4HOCY Ha
KNacMyHe HauuHe oany4dnsarba U puHaHCUparba npojekara.

M3a Tora cnvjeam 3apy6/bmBarbe y CTPYKTYPY GpOHETUYKe Teopumje, Tj. y GOKyC ce nocTaB/bajy
BpUjeAHOCHA NUTakba Ha KOjma ce ghpoHecuc 3acHMBa. Younhe ce eBeHTyanHe NpPeaHOCTU Koje
BPUjeAHOCHO OPWjEHTUCAHW NPUCTYN AOHOCK, @ AoAaTHO he 6UTKM pasmoTpeHe pasnauke (y3
MUCNUTUBAbE NPEAHOCTM WM MaHa) u3mehy KaacuyHux u  pedopmcKkux meTogosoruja
(3acHMBatbe Ha MeToay WM 3aCHUBaAtbe Ha Npobaemy). MPaKTUYHK Npumjep U3 GPOHETUYKOT
nnaHuparba he 6UTM NpUKasaH y Ty CBpPXY.

3ak/byyHa pasmaTtparba he ykasaTM Ha fgasbe MOryhHOCTM HayyHOr MCTpaXkuBarba OBOT
npobiema y nnaHupamy, a ucnutahe ce 1 WMpe MMNIMKaLMje, 3HaYaj OBUX KpeTakba (Kao u
rpyne n 06,1acTu Kojux ce Ta KpeTarba Tuuy).

2. OCNOPABAHA

2.1. NJAHUPAHE N ®POHETUYKO

AKo ce y3me y 0631p onwTa C/MKa NaaHnparba Kao AUCUMNIMHE U HayyHe 061acTu, MoXe ce
NOCTaBUTU NWUTakbe Aa /M OHO (NNaHWparbe), ca CBMM CBOjUM C/NOMKEHOCTMMA, YNAMBMMA
MOE0N0TNja N LMPOKOT CNEKTPa MHTepca (Kao M ca Benukum ydewhem y npakcu), seh uma
MHOra obusbexkja GPOHETUUKUX APYLWITBEHUX HAyKa, Te Aa /M je yonuwTe notpebHa MKakea
reHepasHa pedopma nNpucTyna Hay4yHOUCTPaXKMBAYKOM pagy Yy naaHupamy? Koa oBakse
npumjenbe pagm ce, 3anpaBo, O NOTPELIHOM UAEHTUDUKOBAKY jedHe MjelaBuHe (Kojy YnHe
enucmeme U mexHe) ¢ NojMom gpoHecuc. Hanme, ""HayyHa'' cTpaHa nnaHWpaka, ca CBOjUM
Kopnycom Teopuja U TUNOJOrMja (Koje, Ha HEeKM HauWuH, yKasyjy Ha Be3dy ca HUONOLKMM U
XEMWjCKUM KnacuduKauumjama), y KOMBMHauUmMjM ca ''TexHMyKom', OAHOCHO NPaKTUYHOM
NPUMjEHOM nNnaHuparba (U HeroBum banaHcuparbem usmehy mohu, oanyumsara U
bUHaHcKMpara), He Jaje HYXKHO pe3yaTaTe aHa/llorHe OHMMa KoZ ¢poHeTUYKor npuctyna. OBaj
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je 3acHoBaH, WHTErpanHO WM UCTOBPEMEHO, KPO3 CUHXPOHM OZHOC Teopuje WM MnpaKkce, Ha
nuTakbnma mohum un nutatbuma BpujegHocTn. Mpema Paunsbjepry, BpujeAHOCHaA NUTaka
dpoHeTnuke Teopmje jecy: "Kyaa ce kpehemo c oBom nocebHom npobnematnukom? Ko aobwja,
a Ko rybu u nytem Kojux mexaHuzama mohu? [a nu je TakaB passoj noxesbaH? LTa, ako
uwTa, Tpeba ga ce YMHKU y Be3un ca Tum?'"'[4:153-155, npesoa;: ayTop]

JacHo je pa oBakBa nuTakba He MOry Aa Ce npenosHajy y HaydyHom (onuMcHom W
KnacubuKaLmMjcKoM) Kpuay naaHWparba, HATU OHa (MAW HbUMA CAMYHA) MOCTOje Kao jacHe
METOA0/0LWKE CMjepHULLE Y NPAKTUYHO]j NPUMjEHUN NIAHEPCKUX 3Hakba.

2.2. KBAJIUTATMBHO N KBAHTUTATUBHO

MojeauHun aytopwu, nonyt [fejsuaa JlejtuHa (David Laitin) ca CreHdbops yHMBep3uTeTa,
6paHehn KnacuuyHy HayyHy enucTemMosiornjy, Hanase Aa MNPaKTUYHO-BPWUjeSHOCHW MPUCTYn
(dbpoHecuc) ycnocTaB/ba npeBenuKy Haamoh KBa/IMTAaTUBHUX WCTPAXKMBAYKMX anapara
(cTyamja cnyyaja v HapaTMB) HaZ OHMM KBAHTUTATUBHUM (CTAaTUCTUUKA aHaAM3a U GopmanHu
mopen) [5:163-184]. OBo JlejTMHOBO Mujellarbe cpeacTaBa (MobpojaHn HayYHOUCTPArKMBAUKK
anapatv) W onwTer ctaBa M cMmjepa jegHe HayyHe obnacTu (KAacMyHWM MO3UTUBM3aM WU
NPaKTUYHO-BPUjeLHOCHO YyCMjepatkbe) YyKasyje ynpaBo Ha npobnem  KAacMYHO U
NMO3UTUBUCTUYKM 3aCHOBAHMX HayKa M OUCLMNAMHA (NNaHMparba, Y KOHKPETHOM CAy4ajy).
NoeHTudUKoBarbe 0BaKo GOPMUPAHUX HAYYHUX AUCUMNAMHA C  HUXOBUM  MOTAYHO
Mjep/bMBUM  E€MMNUPUJCKMUM anapaTMMa (Kao LWTO je cTaTUCTMYKA aHanusa) 3amarbyje
UMbEeHUUY A anapaTy UCTpakmBakba Tpeba Aa cnyKe 3a yTBphMBarbe Hay4yHOr 3Haha, a He
na o0b6aunkKyjy (M uckpuebyjy) nepuenumnjy objekTa mucTpaxkmsama. Oamebjepr nokasyje aa
bpoHETUYKM npucmyn mMoxe U Tpeba f[a cagpXu W emnupujcke (KBaHTUTATUBHE) U
KBa/NUTaTUBHe anapame, Te Aa Huje y NuTakby Hagmoh Hero 6anaHc [2]. CAnyHOr MUWwsbera
cy n AnekcaHgep Llopy n EHapjy BeHeT, TeopeTuyapu ctyguje cayyaja [6], ¢ TUM WITO OHM
CBjecHO 0CTajy Ha no3uumnjama KymynaTusHOT, ''uncror' 3Hamba.

3. AOGUPMALWIA

3.1. AOPYLWTBEHE N NPUPOOHE HAYKE

OpywTBeHe HayKke (YK/bydyjyhu M HaydyHO MCTpakmBarbe Yy 061acCTM NAaHWparba) HUcy y
moryhHOCTM ga onoHallajy NpupoaHe HayKe 1 Aa ce ¢ kbima Takmude. OBakeu ''own ysopu'
APYWTBEHUX HayKa (M mehy tbMMa nnaHMparba) HUCY HEMoXKesbHWM camo 360r nowux (a u
CYMHUBUX) pe3ynTaTa 1 360r Henosjepera Koje APYLUTBEHE ANUCUMUMIMHE CTUYY Ha LUMPOKOM
noapydjy 'Hayke', Hero u 360r nponywTakba A06pKX (M WTO je jow 6UTHUje, peneBaHTHMX)
pesynTaTta, pesyntaTta 40 KOjUX ce A0/1a3u NPUMjeHOM OHe MeToAo/orvje Koja oarosapa
CybjeKkTy MCTpakuBama, HEroBom 06jeKTy (ApywTBy, rpagy, 061acTM nnaHuWpama) Kao U
mehyoaHocy cybjekta u objekTa.

MoryhHocT aa ce byae peneBaHTaH, BaKaH M onepaTuBaH (4a ce ucTpaxyje W gjenyje
bpoHeTUYKK), 3amujerbeHa je 3a CTepWAHY aKymMynaumjy OMWTUX, ancTPaKTHUX 3Hakba.
OcHOBHa nNpeTnocTaBKa NPUPOAHUX HayKa, Koje cy CBOjy jacHWjy dopmy gobujane yrnaBHOM
Tokom XVIII Bujeka, jecte "objeKTuBaH' MCTpaXkmBay, u3LBOjeH o4 0bjeKTa UCTparkuMBakba,
Koju nog, oapeheHum ycnosuma moxke aohu no oapeheHux pesyntaTa — TaKBUX [0 KOjUX
MOXe fa gohe Apyrn UCTParKMBay YKOJIMKO CBOje WCTPaXKmMBakbe MNPOBOAM NOA WUCTUM
ycnosuma. AucumnianHe npoyyaBarba APYLITBA (M HEroBMX CermeHaTta), Koje Cy ce YBpCTO
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dopmupane Tokom XIX BujeKka, HacTojasne cy Aa Aajy BPMjeAHOCT CBOjUM pe3yataTMma TaKo
LUTO Cy Ce noBoAu/e 3a MeTOA010rMjama NPUPOAHNX HayKa M Ha Taj HauMH cebun noctass/bane
opeon 'Hay4HocTH' (oHOo wTo ®amBbjepr HasmBa ''3aBUCT npema ¢usnum' (physics envy) [3]. Y
TOM Mpouecy npey3mMmarba MeToA0/10r1je, 3aHeMapeHa Cy BesiMKa OrpaHMyerba ancTpakTHoOr
M ,uMcTor” 3Harba Kaga ce pagu o obyxBaTarwy JApywTBeHUX ¢eHomeHa. JegHako,
3aHeMapeHa je U HemoryhHOCT NojeAuHaYHMX UCTPAXKMBaYa (M KOMMINETHUX SUCUMNAMHA) Aa
6yay ,,06jeKTMBHU" y 0A4HOCY Ha APYLITBO.

MuT pobujatba UCTUX pesynTata Nof UCTUM ycnoBuma (npeyseT u3 MPUPOLHUX HayKa, Y
OKBMPY KOjuX, Mopa ce pehu, U HUje HYKHO CaMO MUT) 3aMar/mo je BarKHOCT U moryhHocTu
KOHTEKCTa, Kao jefHOr 0f, OCHOBHMX TPaAMBHMX jeAVHMLA WUCTPaXKMBayKe maTtepuje y
APYWTBEHUM HayKama. KOHTEKCT, Kao nocebHa NPOCTOpHa, NOIUTUYKA U KYNTYpHA peasHocCT
CBAKOr HOBOF C/lyyaja y NaaHuparpy (6aw HapounTOo y NAaHUpakby), He MOXKe BUTU NOIUTOH Y
Koju he uncTa 3Hatba U3 BUCOKe enucTemosniowke coepe 6UTU cnywTaHa Aa 6u Ty, Ha jacaH
HauuH, 6una notepheHa uam onosBprHyTa. MocTynarbe ¢ HEKMM KOHTEKCTOM y4YM CE CaMo Kpo3
paHuja MocTynaka C PaHUjUM KOHTEKCTUMA (yBUjeK HenpeuusHo AePUHUCAHMM W jaKo
Wwupoknum). OBaKBa CyKuecuja HeusbjekHO 3axTujeBa MCKYCTBO M 'MPaKTUYHY mygpocT'
poHecuca.

3.2. ®POHECUC U TPAHCMAPEHTHOCT

®PpoHETUYKKM NPUCTYN Y NAAHMPakby AOHOCK ca cobom nosehaHy TpaHCNAPEHTHOCT, KaKo KOoA,
Tekyher ynpas/batba 3aje4HULOM (NPAKTUUYHM AMO), TAaKO U KoL UCTpaxKmnBarba MoryhHoCcTU u
npojektoBarba 6yayhux TpOLWKOBA NAaHOBA WM MpojeKkaTa (MCTParKMBAYKO-TEOPUJCKU U
NPakTMYHKU auno). PopmasHO rnesaHo, U KAACUYHU U pedOPMCKM MPUCTYNU MNIaHUPakbY,
YKOJ/IMKO He CKpuMBajy UHPOpMaLMje, MMajy UCTe NpeaycnoBe 3a TPAHCMAPEHTHOCT, aiM camo
aKo ce 3aHemapu CTPy4YHOCT (ogHOCHO MoryhHOCT obpage MHPOpmMaumja) OHWMX Koju
MHbopmaumje nposjepaBajy. Y nogpydjy BeAMKUX MHOPACTPYKTYPHUX MpojekaTa Ha HUBOY
rpagoBa MAM Ha HWBOY perunja (TPAHCMOPTHU CUCTEMM, METPOU, BEJIMKM MOCTOBM, 0B6MNA3HU
caobpahajHM NpcTeHOBW, racoBoAM W CA.), NUTarbe TPAHCMNAPEHTHOCTU Yy OANYy4YMBakby W
duHaHCMpaky roguMHama je npenos3HaBaHO Kao nocebHo npobnemaTtuyHo. ®aumsbjepr yak
HaBOAM WU MpuUMjep jeAHOT NOMy/aapHOT M LWMPOKO PacnpoCTParbeHOr U3pasa Koju ucaycrpyje
TO CMOPHO NUTame:

CKaHgMHaBLM, KOjU Cy, Ka0 M APYrM HapoaMm LIMPOM CBMjeTa, CBjefoumnn
rpagreu jeAHOr MeranpojeKkTa 3a Apyrmm, TOKOM NpoTeKe AeLleHnje, CKoBaau cy
nojam Koju onucyje HegocTaTak yobuuyajeHe TPAHCNAPEHTHOCTU U YK/byYeHOCTH
UMBWIHOT APYWTBA Kaga je y NuTakby AOHOLWEHE O4NyKa O Meranpojektuma:
Ha3Banu cy 1o "aeduumnt gemokpatumje". [7:6, npesog;: aytop]

MocebHO wWAycTpaTMBHO (3a OBY pPas3/IMKy Yy TpaHCNapeHTHOCTU u3mehy KnacuyHor
pedopmucaHor npuctyna) moxke 6utn nopeherbe ABa Mogena payyHarba TPOLIKOBA KOZA
BE/IMKNX MHOPACTPYKTYPHUX nNpojekaTta. KnacuyHM npuctyn onepuwle, emMnUpUjCKU U
Mjep/bMBO, KONIMYMHAMA MaTepujana, NoTpebHUM pagom 3a yrpafky maTepujana, LujeHama
06Mjy TUX CTaBKK, Kao M NPETNOCTaB/bEHUM 404ATHUM TPOLLKOBMMA. HYaK 1 Kaja ce 3aHemapu
YnktbeHMUa Aa Cy, OBMM METOAOM, Y MPOLWJIOCTU NOCTM3aHa WM BULWECTPYKa NpeKkopayvera
(npema dnusbjepry y nutakby je Yak 9 og 10 npojekata [7:8]), nuTarbe TpaHCNapPEHTHOCTM
[O0AaTHO OcCTaje 3amar/beHo. be3 063upa wTo cy uHPopmaumje pocTynHe rpahaHuma m
rpynama rpahaHa, npema ®nusbjepry, oHe ocTajy HeynoTpebsbmBe jep cy 3a HuxoBy obpagy
noTpebHM nocebHO 3HakE U BP0 CKYNWU U HEAOCTYNMHU PavyHAaPCKX Mporpamu.
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C apyre ctpaHe, GPOHETMUYKM MPUCTYM, Y CAy4Yajy BEAMKUX WHOPACTPYKTYPHUX MpojekaTa
npeanaxe 'MCKycTBEHO' payyHarbe, Tj. nopehere paHWjuUX CAMYHMX NpPojeKaTa Yy CAUYHUM
ycnosuma (Tj., Aa ynoTtpebumo u3BOpHY ¢dopmynauumjy, ctBaparbe ''pedepeHTHe Knace
cnyyajesa' [7:20]). Ha Taj HaumH (Koju ce cacToju u3 cnojesa MHbopmaumja, raje je cBaku cnoj
pedepeHTaH 3a ogpeheHy rpyny M3 CTpyke M oanyumBarba) rpahaHu aobujajy npeumnsHujy
CvKy cBpxe moryher objekTa M HeroBor KowTaka, a Aa Ayb/bu, onepaTMBHM, CNOjEBU
aHaNu3e HMCY 3aMoCTaB/beHUN UK NOjeAHOCTAB/bEHMN.

OBaj npucTyn jegHako MoOXKe ga npeaynpujeayM v npomallaje Kog npeasuhara 6yayhe
ynotpebe HoBuMx objekaTta. Ty Ham beHT ®nmBbjepr oneT yKasyje Ha YMHEHULY Aa NpocjeyaH
HOBM caobpahajHu cucTem NPeBO3M yNona Marbe NyTHUKa Hero WwTo cy npeasuhane nporHose
npuje nsrpaarse [7:23].

YnpaBe Hekux rpagosa (mehy npeum EgmHbypra y LLIKoTcKoj) Beh cy KopucTune oBaj metos
obpayyHaBatba TPOLLIKOBA Kog, HOBUX caobpahajHux npojeKkaTa, M TO ca BE/IMKOM KOHa4yHOM
npeumsHowhy [8].

MoTpebHO je M A0AATHO HAMOMEHYTM Aa MNPo6/iem TPaHCMAPEHTHOCTU KO4 KAacUYHMX
NPUCTYNa HUje TEK CUCTEMCKM HeaoCTaTak Koju cam o, cebe npoussoam npomallaje u "jege
byyete'. Buwe ogf Tora, pagu ce O HeAOCTaTKy Koju omoryhaBa CBjeCHO MaHWMyaucake
cpeacTBMMa M IMHMjamMa oanyumBarba [8], a Kako HaBoan ®amebjepr: "CBuhano Ham ce To
WU He, Pa3Boj MHPPACTPYKTYPHUX NpOojeKaTa TPEHYTHO je No/be Ha KojemM Ce Masiio Kome U
Masio YemMy MOXKe BjepoBaTM; 4YakK HM — Hekn he pehu norotoBo He — 6pojeBMMa Koje
npoussoae aHanutuyapu'' [7:15, npesoa: aytop].

3.3. MPOBJEMMU, BPUIEOAHOCTU U METOAU

®PpoHeTUYKO NaHUparbe (Kao M OMWTM TaKasB MPUCTYN Y APYLITBEHMM HayKama), npema
dnunebjepry, Boan ce npobremmma M BpujeaHoctMma (oHo je 'problem driven' u 'value
driven'), 3a pa3nunKy oA Knacu4yHor NO3MTUBUCTMYKOT, Bof)eHor meTogosormjom (‘methodology
driven') [3]. OBaj OTK/AOH yMHOrome OTe)KaBa OJprKaBarbe oApeheHUx HeaoaAnpP/bLUBUX
npegpacyga n MMTOBa KOjU Ce KpMjy YHYTap came MeTohosormje. JacHo je, HapaBHO, Aa u
MeToao/10rnja GPOHETUYKOT NIaHUPatba MOMKeE A3 CagpKu CBOje MUTOBE (MM YaK Aa 3a4pKKU
OHe ucTe cTape), mehyTum, GoKyc Ha peanHom, Ha Npobaemy U BpUjeAHOCTUMA (ONWTUM U
nocebHUM), ycnocTas/ba pedepeHTHY TauKy KOHTPOJIe NpoLeca v pesyaTaTta. Yak v oHAa Kaga
NO3UTUBUCTUYKO NJIaHUpatbe NpeucnuTyje cBoje pesynTate npema noctojehem npobnemy,
OHO Y TOM LOMEHY HYXXHO OcCTaje MHPEepUOpHO y oaHOCY Ha GPOHETUYKO Koje, Mo roToBO
anxemujckom obpacuy, HenpecTaHo Nonasu u3 npobnema u y wera ce spaha.

JopaTtHo, KOHUeNT BpujeaHOCTM Koju, namehy octanor, nokpehe ppoHeTUUKN NpUCTyn Huje
OHaj Koju cnekynuwe o moryhum BpujegHOCTMMA NojeguHux rpyna, aa 6u ce oHga Tum,
yHanpuvjen pedbuHUCAHUM, OKaMerseHUM ''BpujegHOCTMMA'" CayXMO Kao Bapwujabnama
bUKCHOr M cyKeHor cnekTpa. To 61 ounrnegHo 6MO 3aAaTaK KAACMYHOT MNO3UTUBUCTUYKOT
nnaHupara. Kao WTo je HaBegeHo y ApPYrom Mornas/by, BpUjeAHOCHA NUTarba GPOHETUYKe
Teopuje, npema Paunsbjepry jecy: "Kyaa ce Kpehemo c oBom nocebHom npobaematmkom? Ko
£obunja, a Ko rybm n nytem Kojux mexaHmsama mohu? [la nu je Takas pasBoj noxkesbaH? LUTa,
aKo MwTa, Tpeba Aa ce YMHM y Be3n ¢ Tum?'" [4], n oHa HUcy Ty Aa npubaBe HeKoj GUKCHO] U
ancTPaKTHO] MeTomoNOorMnjM  MaTepujan 3a obpaagy. MMuTarba BpujegHocT nokpehy u
ycMjepaBajy YMTaBy MeToA0/I0MNjy; anapaTMma UCTPaXKuBarba Ce He A03BOJ/baBa Aa MOCTaHy
MWTa BULWE og Tora wro jecy. MNpu Tome, mopa BUTK jacHO Aa ce GPOHETUUKO NAaHUparbe
MOKe 0B6MNaTO CAYKUTU UCTPAXKMBAYKMM MOCTYNLMMA MO3UTUBUCTUYKOTN MAAHMPAHba, LITO
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HMje M He MOXe OWTU HMKaKBa HEeAOC/beAHOCT MAWM napagokc. 'TpaktuyHa mygpocT'
¢dpoHecyca ynpaBo To v 3axTujesa.

[a HY MUTOBM NNaHMpParba, Kao HWU PaHWje NOMEHYTU HeaoCTaTaK TPAHCMApPEeHTHOCTU, HUCY
TEK CAMjenn CUCTEMCKM HeJocTaTaK, Hero fa ce M HbMMa MOXE CBjeCHO MaHMNyaucaTy,
nokasyje npumjep MpOjeKTa peryaucarba Mjewwayvykor, GUUMKANCTUYKOT, ayTOMOBWUACKOT U
Apyrux obamka caobpahaja, npojeKkTta Koju je beHT daunsbjepr nposeo y Anbopry ([aHcka) u
33 Koju je on EBponcke yHuje pobuo Harpagy 3a ''AemoKpaTcky ypbaHy NOAUTUKY W
nnaHuparee' [1]. Haume, mut "ayTomobun je Kpasb'', Koju je oncrtajao y Anbopry TeK Kao
OCTaTaK pPaHMjUX nNapagurmMmm naaHuparba, 310ynoTpebsbaBaH je o4 CTpaHe anbopluke
TPrOBMHCKE KOMOPEe Y C/IOKEHOj Wrpu uHTepeca. [poBoherem WCTparkMBarba nyTem
dpoHEeTUYKOr Hapamuea v AjenoBakeM Npema BpujeaHOCHMM ogpegHuuama, damebjepr je
CBOjUM MPOJEKTOM YCMMO He TO/IMKO Aa NPOM3BO/bHO OrpaHMYM jake a OcHaxku cnabe rpyne,
KONMKO je nocturao ga ose yBede y Aujanor 6e3 '"nogpasymujeBajyhux' nnaHepckux

npegpacyaa [3].

4. 3ABPLUHA PASMATPAHA 1 3AK/bYYHAK

LLito jacHuje oapehmBarbe maTepuje Koja je peneBaHTHa 3a NAaHMpake U Y NaaHUpakby, Kao 1
3aCHMBatbe rpyne nocTynaka (paauje Hero jegHor cneunduYHOr) 3a pasymujeBatbe W
obnuKoBarbe Te maTepuje, OCHOBHA je Hamjepa M CBpXa BPWMjeHOCHO OpUjeHTUCAHOr U
NPaKTUYHO U MCKYCTBEHO MOKPETAHOr M/aHepcKor npuctyna (Kpo3 gpoHecuc). MpeunsHuje,
CTa/HO pedepeHTHO NocTaB/batbe Y 04HOCY Ha nocebHu npobaem u, y3 To, pasymunjesarbe Tor
npobnema Kpo3 HeroB KOHMEKCM, jecy rnaBHe NPeTNnoCTaBKe 33 KpeTarbe UCTPaxuBatba U
AjenoBakba Nno IMHMjama spujedHocmu.

Kako je oBaj pag, nokasao, ppoHETUUKO NaaHUpatrbe, youaBajyhu HenpemocTMBe HeaoCTaTKe
"npumjeHe Teopuje y npakcu', npenosHajyhu agekeaTaH ogHoc u3mehy anapaTta
UCTPaXkKMBakba M NPUCTYNa MWCTpa)kMBakby, ann u ogbujajyhm pga mmutMpa nocTynke
NPMPOAHMX HayKa, BOAM Ka Behoj TpaHCNApeHTHOCTM Y 04/1yunBakby M GUHAHCKMpPatbY, @ UCTO
TaKo BOAM M Ka ogrosapajyhem ogHOCY MeTOAO0MOLWWKOrN, C jegHe CcTpaHe, U npobiemcKor u
BPUjeaHOCHOT UCTPAXKMBakba U AjeNIoBakba, ca apyre.

®poHeTMYKO NaHUparbe, ca CBOjUM MocebHMM opujeHTauMjamMa Ha BpMjeaHOCTWU, HapaTue
(npouec) 1 KoHTeKCT, oTBapa cebn moryhHOCTU 3a fasba Hay4yHa UCTPaXKMBakba, Npuje cBeray
OHUM MOApPYYjMMa Koja Cy Of, KNAaCUYHOT NO3UTUBUCTUYKOT MPUCTYNA CMATPaHa 3aK/by4YeHUM,
3a0KPYXXEHMM UAM Ha Jobpom Tpary Aa To nocTaHy. Mpuje cBera, Ty ce MUCAM HA oHe dopme
AEMOKPaTCKOr 0A4/ly4YMBatba y 3ajeaHMLaMa (Y 3eM/baMa pasBUjeHUX AEeMOKpPaTHja) 3a Koje ce
cMaTpa Aa jow jeAnHO MOry MOCTeNneHo Aa ce passujajy, Tj. 43 je uxosa popma reHepanHo
3a0KpyKeHa 1 ycknaheHa ca noctynuuma ynpas/bakba. Mopehera ¢ moryhum pedopmckum
nNpUCTYyNMMa UNaK M3HOCE Ha BUAjENO CTPYKTYpHE HeAocCTaTKe M oTBOpeHe moryhHoctu 3a
MaHunyancarbe TMM HeZoCTaTUMMa. HEKM NOKANHU U APXKaBHWM OpraHu ynpase npenosHanu
Cy OMacHOCTM MO [AEeMOKpATCKe Mnpouece W pacnonarakbe cpeactsMma y rpasoBMMa,
OMacHoOCTU Koje ca cobom JOHOCKM HeycKnaheHOCT AMHMja oa/lyuMBakba W /WHM]a
Hay4YHOTEXHWYKOT AjenoBarba. TaKO Cy HeKe JIOKasHe ynpase y Benukoj bputaHuju u
XonaHguju Beh yBene enemeHTe GPOHETUYKOT NJaHMpPakba y CBOje NAaHOBe U npojekTe [8].

MoKasyje ce, KOHAYHO, Aa Ce WKNpPe UMMNIMKaLMje GPOHETUYKUX NPUCTYNA NAaHMpPakby HajyxKe
TUYY YNpaBo TPaHCNAapPeHTHOCTM M AEeMOKPATCKMX npoleca og/yymBarba. Kao wro, ¢ jeaHe
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cTpaHe, dpoHecHUC MOosKe 4a yHanpujeam Te npouece, Tako je penaTMBHO BUCOK HUBO HMXOBOT
pa3Boja HeKka BpCTa Mpeaycnosa Aa ce GpPOHECUC KOPUCTU MCMPABHO — jeaHako (M CKopo
Hepas3aBojMBO) y NnaHupary M nposoherby NaaHMpaHor. BUCOKa TPaHCMAPEHTHOCT je Tako
notpebHa Aa ce, Ha Npumjep, crnpujeun mssohay pagoBa Ha HEKOM MHOPACTPYKTYPHOM
NPOjeKTy Aa NO CBAKy LujeHy AOCTUIHE TPOLLIKOBE HEKOT C/IMYHOT NPOjeKTa U3 NPOLLIOCTH.

MoryhHocT wupe ynoTtpebe BpujeaHocHO-Npobiemckor (GpoHEeTUYKOr) NiaHupakba TUYe ce
LUMPOKOT CNEKTPa APYLITBEHUX rpyna: o4 Hay4He 3ajefHuLe M opraHa ynpase Ao (bopmanHumx
unn HebopmanHux) rpyna rpahaHa. CBaka og, kbUX MOXKe fa NpenosHa oHaj Ano GppoHeTHuYKe
Teopuje nnaHupara y Kojem ''obutasa'l cneumduyHM MHTEpeC rpyne, aauM M Aa NpenosHa
HauMHe 3a ynoTpeby oBe C/IOXKeHe U cnojeBuTe (aNn He U KOMMJIMKOBaHe) rpyne npucTyna,
nocTynaka u anarta.
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Tujana Byjuunh

ApxumeKkmoHcKo-2pahesuHcKu ¢hakyamem YHusepumema y baranyyu, Bojeode Cmene CmenaHosuha
77/3, barbanyka

MPOMULWJ/BAHE O BAPUJIABUNTHOCTW NMEPUENUWIE KPO3 NMPOLEC
MOZAENOBAHA HACIMPAM MEPLEMNUWMIE MOAEJA PER SE

APSTRAKT

Pag, uctpaxkyje npouec moaenoBakba, CBOJCTBEH apXUTEKTOHCKOM cTBapanawTsy, ¢okycupajyhu ce Ha
nepuenuujy mogena of CTpaHe Kpeatopa C jeaHe cTpaHe v nepuenuujy nocmaTpaya (KOpUCHMKA) C
apyre ctpaHe. McTparkmBatbe ce 0b6aB/ba Ha ABA HWMBOA: NPAKTUYHOM WM TeOPUjCcKOM. MPaKTUYHK pas
noapasymujeBa MofenoBare Kpo3 3asate Teme, raje ce — kpehyhu oa nutepapHe KOHCTpyKuuje
HacnoBa, Mpeko u3page mogena, Ao ¢dotorpaduje Koja ra npencrtassba, UCTpaxkyje n obpasnaxke
cTBapanaykm npouec. C apyre CTpaHe, Ha TEOPMjCKOM HUBOY Ce NMPOMULL/bA GEHOMEH Nepuenunje Kpos
neduHUcare pasivKa y nepunnupatby MoZena og cTpaHe KpeaTopa, 04HOCHO NocmaTpaya.

KrbyuyHe pujeydu: cmeapanayku npoyec, nepyenyuja, mooenosarbe, Mooes, pomozpaguja

REFLECTIONS ABOUT VARIABILITY OF PERCEPTION THROUGH THE PROCESS
OF MODELING VERSUS PERCEPTION OF MODEL PER SE

ABSTRACT

This paper examines the process of modeling, peculiar for architectural creativity, focusing on the
perception of models by creator on the one hand, and the perception of the observer (user) on the
other. The research is conducted on two levels: theoretical and practical. Practical work includes
modeling according to given topics that implies process of transformation of idea starting from literary
constructions of titles, through the development of models, to the photographs that represent it. The
aim of research is to explore and explain the creative process. On the other hand, the theoretical
research includes consideration of phenomenon of perception, through the definition of the differences
in the perception of the model by the creator and the viewer.

Keywords: creative process, perception, modeling, model, photography
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1. YBOA

MpocTop apXMTEKTOHCKOr AjenioBakba je CBWUjeT KOju HAc OKpyrKyje. MNpupogHa cpegmHa ca
jenHe cTpaHe, Te 4oBjeK (KOPWCHWK) ca Apyre, OCHOBHA Cy MPETNOCTaBKa M YyC/I0B 3a
APXMTEKTOHCKO cTBaparbe. [paheHa cpeanHa, Kao MO30PHULA JbYACKUX aKTMBHOCTH, Y TOM
CMUCNYy nNpeacTaB/ba  HaArpafrby NPUPOAHOr  CUCTEMa W HeroBo npwuaarohasarbe
nNpomjeH/bMBUM noTpebama KOPWUCHMKA, a Yyaora apxuTekTe y TOM Mpouecy je ynora
megujatopa nsmehy jeaHux n apyrmux. Konmko je ycnjewHa meaujaumnja Kojy oH YUMHU CBOjUM
cTBapanaliTBom, 3aBucuhe o0f, paBHOTEXE KOjy [Ajeno ycrnocTas/ba ca MNPUPOSHUM
OKpYXXeHeMm, ann U of pasymujeBarba jearka apxXuMTeKType o, CTpaHe KOpPWUCHUKa. Cuctem
BPMjeAHOCTU KOPWUCHUKA HEpPUjeTKO je omnpeyaH WM HeJOBO/bHO KOHIPyeHTaH cuctemy
BpujeaHOCTM ayTopa. Ha nosy high-style an3ajHa 4ecto UMamo Npumjep TakBMX Hecnararba.
Hacnpam BeHaKynapHor, high-style an3ajH HepujeTKo ocTaje HecxBaheH of wupe nybauke, a
TUME M UCK/bYYEH U3 Nepuunuparba. Ha oBy Temy, TeopeTtnyap bpyHo 3eBu je pekao:

M3a30B CTOjM npes NpoAyueHTMMa M NOTpoLllayMma apxuTekType. AKo Tpebamo pasymjetu
jenHW apyre, mopamo ynoTpeb/baBaT UCTE TEPMUHE U CNOMKUTU CE OKO HMXOBOT 3HAYEHA.
Haw je uwwb HamjepHO NPOBOKATMBAH: YCMNOCTAaBUTU CEPUjy KOHCTAHTU Yy MOAEPHOM
APXUTEKTOHCKOM je3MKy 6asnpaHOM Ha Haj3HayajHWjUM M Haju3a30BHUjUM 3rpasama. Kog je
HeonxogaH y BepbasHOj KOMYHUKALMjX jep MHaYe MOCTOjU OMacHOCT Of, HEKOMYHULUMpPatkba.
[1:4]

2. MEPLLEMLMIA

Onyc apXWTEKTOHCKOr CTBapanalTBa, 3ajefHO ca MNPUPOAHMM AaTOCTMMa NpeacTaB/ba
nepLenTUBHM NOJIMIOH NOCMaTpaya (KopucHUKa). Mepuenuuja KOPUCHMKA MoXKe BUTK cacBUM
Apyraunja on nepuenuuje apxutekte. KOPUCHUK MpoOCTOp mepuunupa MAM He, Herosa je
nepuenuuja obojeHa ekcTpemusamom. [Mepuunupajyhu npocTop je npocTop M3paxKeHux
KapaKTEPUCTMKa, Koju noKkpehe uyyna u ocjete, Te omoryhasa ¢opmupatrbe jacHuje cauke,
CTaBa, yTMCKa O ogpeheHom npocTopy. Mjecta Koja reHepuwy cneunduyHy atmocdepy,
MjecTa CUHOHMMM ,yroge“, anu u ,Heyroge” [2] jecy ynpaBo NpoOCTOpU KOju CTBapajy jacHe
nepuenumjcke canke.

[jenoBarbe apxuTeKTe YCMjepeHO je Ha CTBaparbe, a HepujeTKo U TpaHchopmaumjy
HenepuMnMpaHnx NpocTopa y npoctope 6oratmx nepuenTMBHUX KBaauTeTa. [pomjeHe cBujeTa
KOPWUCHWK jacHMje nepumnupa of HENPOMjeH/bUBUX KOHCTAHTU. OHe KOpUCHUKY omoryhasajy
dbopmMupatbe jacHUX C/IMKa Koje y tbemy byae NMo3uMTUBHE MAM HeraTMBHe eMoTUBHe Haboje.
KakBy canky he KopucHuK ga dopmupa, 3asucuhe of HEroBux AuMYHMX npedepeHumja,
KYNTypHe U ocobeHe BapnjabuaHocTu, Te npegoLbe o NPOCTOPHMM KBanuteTuma. [3]

[BsocmjepHu npouec n3mehy YoBjeKa M Herose OKOIMHE yTUYe Ha popMUparbe CANKE O HOj,
a pasnuKa y NPUCTYNy KOPUCHUKA M apxuTeKTe Hajbosbe ce ouutyje y Muaxketosom (Jean
Piaget) cTajanvwTty Koje onucyje Taj nNpouec Kao KOMbBMHaumjy ,acumunauumje” wn
,akoMmogaumje”, npu uyemy ce ,acMmunaumja“ ogHocu Ha npwunarohaearbe 4YoBjeka
(KOopMCHUMKA) Ha OKOMHE CTBapW, AOK Ce ,akomoZaunja“ ogHOCKU HA CYNpPOTHO CTakbe y Kome
nojeguHal, (Hajuewhe apxuTekTa) oabuja MacMBHO MNOKOpPaBakbe OKOMIMHU U MUjeHa je,
Hamehyhu joj M3BjecHy CTPyKTypy no cBom Haxohewy. [4:7] Mo Wynuy (Christian Norberg
Schulz), ,pe3ynTat TUX y3ajamHuX AejcTaBa YoBjeKa Ha OKOJIMHY M OKOJIMHE Ha YOBjeKa He aaje
HMKaga 3aBpLUEHY, NOTMYHY C/MKY; Y HEMY CE HOPMAJIHO jaB/bajy NpOTUBpPjeYHOCTU.” [5:68]
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Nnnu (Kevin Linch) cmaTtpa ga ce oBaj ABOCMjepHM MpOLEC Ha penauuju nocmatpada u
nocmaTpaHor ouutyje uanm y cumbosmykom npeobpaharby nocmatpaya MAM MaK Yy
npeypehery Hale oKonuHe. [6]

3. MOJENOBAHE

MogenoBarbe npepcras/ba MO CTBapanaykor npoueca, aiM U ayTOHOMAH CTBapaaayvku
npouec. 3aBMUCHO 0, Un/ba, MOPYKe Kojy CTBapasiay, Kpo3 MOZEN }Keau Aa U3pasu, yCcnoctas/ba
ce M nNpucTyn moaenosawy. Mopgenosare Kao AMO CTBapasadvykor npoueca Ha Mosby
APXMTEKTOHCKOT U ypbaHUCTUYKOr AjenioBatba NpeacTaB/ba BaxKHY Tauky y npouecy. Mogen
Kao yNpoCTOpeHa CTBapasiavyka BU3Mja U KOHLUENUMja npesoam uaejy nus nosba MMarMHapHor y
no/be peasiHOr, OMWMJ/bMBON, LUTO je3UMK apXUTEKType YMHM PasyM/bUBUM U YUT/BUBUM.
KomyHuumpare ugeje namehy ctBapaoua M nocmatpaya (KOPWUCHWKA) BEIMKM je Kopak y
npouecy NpojeKkToBaka, a Yy TOM CMMUCAY, OOMNPUHOC KOjU MoAeNoBakbe OCTBapyje je
HenpoLjerunB.

Tematusaumja mMoaenoBarba ycmjepaBa HEroB MPWUCTYN Ka CTBApafalwTey Koje je Buwe y
chepu ymjeTHUUKOT Hero M UHKerepckor. Teme, Kao wro cy: U jegHo n gpyro” (Cnuka 1),
,YpobHoct” (Cnmka 2), ,Kpeset” (Cnuka 3), ,BankoH” (Cnuka 4), ,Kyhuu npar” (Camka 5),
»Mjecto Hecynjenor cycpeta” (Cauka 6), ,,4obpo mjecto” (Cauka 7), ,Kakas nornea” (Cnuka
8), ,Mpegpyyak” (Cnuka 9) Beh gajy HarosjewTaj ga je NpUCTyn MOAE/N0OBakby MOETCKMU,
MeTadpopryaH, CeH3MbWNaH, BULLIE EMOLMOHANHON, a Makbe MpaKTU4YHor pega. Beh u vy
npUMapHUM acouujaunjama, 060jeHUM NMYHUM O0XKUB/bajem Teme, moryhe je aedpuHucatn
C/MKY O UCTOj. MaKo ce YMHM Aa ycnocTaB/ba HaMBHM AOAMP Ca TEMOM, YeCTO TaKBa CAMKA
6yne Ha Tpary npaBux pjewersa. MehyTum, Huje OOBO/BHO 334pXKaTW Ce Ha cafprKajy u
dbopmu Kojy Hyau npsa acouwujaumja. CTBapanal, ce 3aTO YeCcTO, HM cam He cxBaTajyhw,
MoB/fauM npes OBOM MPUMAPHOM CAMKOM W MOYUHbE MUCAUMU Temy. MHTpOCneKTMBHa
pacnpaBsa y Kojy ynasu, omoryhasa my Aa, Ha UHTYUTUBHO-MPALMOHAIHOM HUBOY, NPOMYLUTA
TEeMy Kpo3 HM3 nepcrnekTvBa (NepcoHanHM CUCTEM BPUjeAHOCTH, CTEYEHO 3Hate U UCKYCTBO,
KY/NITYpONoLWKKM obpacum) aa 6u joj Ha KoHLy Aao ogrosapajyhu dunosodeku npuctyn.

Cnuka 1. U jedHo u dpyao
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OBaj MOYeTHM KOpaK npoueca MOAEeNOBatba YMHOTOME Ce MOXe AOAMjenuTU nosby
deHomeHonornje nepuenuuje Kojy ¢unosod MoHtn (Maurice Merleau-Ponty) aedpuHuwwe Ha
cbegehu HaumH:

deHomeHo0OIMja Nepuenumje je jegHa TpaHcUueHAeHTanHa punosoduja Koja obycTaB/ba, Kako
61 cxBaTW/a, TBpAHE NPUPOAHOr CTaBa, a/in TO je UcTo Tako ¢wunosoduja 3a Kojy je cBujet
yBujek “Beh Ty” npuje pednekcuje, Kao HeoTyhBa NPUCYTHOCT, a CaB HE3MH HaMNop CacToju ce
y TOMe [a ce NoHOBO gohe A0 OHOr HaMBHOI AoAMpa ca CBMjETOM, Aa 61 My HanoOKOH Aana
jenaH punosodckum crtatyc. [7:5]

Cauka 2. u 3. YoobHocm u Kpesem

MoHTn y deHomeHosOTUjU nNepLenuuje yBoau npobaemaTuKy peaykumje, obycTaB/batba
oflHOCa ca cBMWjeTOM, oabujarba Aa Yy Hemy cydjenyjemo, Kako bucmo ra 34paBopasyMCKu
pasgpmanu u npobyaunu, aajyhn MCToBpemMeHO NojMy CBMjeTa NMOTMYHO HOBY AUMEH3MUJY.
BarKHOCT pefyKuumje y cTBapanaykom npoLecy, na U MOAe/IoBakby je BEe/INKA, jep npuje Hero
M naejy NnpocTopHo yobanunmo, notpebHo je obycTaBuTM ogHoOC ca uaejom, nosyhu ce npeg,
oM. Taj TpeHyTaK ,Apamcke nayse”, pactepehemwa, ocnobohemwa, npeacras/ba NPENOMHU
MOMEHaT y NpoLecy HaKoH Kora 0bMYHO [0/1a3M MHCMMpALMja, KOja MaKo BPEMEHCKM jaKo
KpaTKa

Cnuka 4. u 5. bankoH u KyhHu nape

dasa, gedpuHULWE enemeHTe CNOXKEHE CTPYKTYpe MoAena, anu He geduHuue jacHe
cnvke. CTpyKTypuparbe elemeHaTa Mo4eNa, yCnocTaB/bakbe AMCNO3MLMOHNX 04HOCa
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mehy HMMa, HeroBa KOHTEKCTyanusaumja, Te ycrnocTaB/bakbe aTMocdepe mjecTa,
¢duHanHa cy ¢asa uspase moLena, HakoH Koje oH 6MBa Npe3eHTOBAH Ha HayMH 4a ce
Ha HbEeMY 4YuTa ApamaTypruja Busmje — NOETUYHOCT naeje. YMmjewHoCT ayTopa y
MocTaBLM MO3a4MHCKMX eNeMeHaTa, MUrpuM cejetna W cjeHe, oppeherwy yrna
CBJET/IOCHMX 3paka W MWHTEH3UTETYy CBjeT/Na Ba)KHM cy GaKTopu yCnjewHoCcTH
npeseHTaumje y oBoj pasu.

Cnuka 6. Mjecmo Heycnjenoe cycpema

MpeseHTaumMja moaena Kpajhba je TayKa npoueca y KoOMe ce MOAeN U3NarKe nocmatpadvy Ha
ecteTcku cya. CarnepaBarbe mogena in situ Hajbos/bu je HauMH npeseHTauuje. lMpouec
CTBaparba Mojena oBMM 61Ba 3aBPLUEH, @ MOAEN OCTaje eKCNOHMPaH 3a Aasbe carnefaBarbe U
dbopmupatrbe BapnjabuaHmx nepuenumjcknx ciMka nocmaTtpaya.

Cnuka 7. [Jobpo mjecmo
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CnuKa 8. Kakas nozned

JepaH oA HauvHa npeseHTauuvje mogena je Kpo3 meamj dotorpaduje, Koju cBaKaKo Mpya
OPYTM KBanuTeT HEeroBOr carnefaBarba, a/iv U CTaB/ba AOAATHM 3afaTak npej cTBapaoua.
doTorpaducarbe 3axTjeBa ceH3n-6unuTeT U ymjewHoct dotorpada y ,xBaTary npasor
Kagpa“. MpeacTaBUTU He 3HAYM HYXKHO U AMYUTU. U3y3umarbe uam yeohere enemeHata
moZena, nomjeparbe Kagpa y /imjeBo uan aecHo, dokycuparbe Uamn yaasbasarbe npousselhe
NonyHo pasnymTe A0XKMB/baje uctor. bpojHocT poTorpaduja He 3HaAUM U J06PY Npe3eHTaunjy
— Ce/NIeKTUBHOCT je HemuHoBHa. CeneKkuuja dotorpaduja yecto ce oaBMja Ha UHTYUTUBHOM
HuMBOY, raje ocjehajHOCT M ecTeTCKa NPOPUAMCAHOCT MNOCMaTpaya Wrpa BaXKHY YAory.
MehyTuMm, OHa MNaK 3Ha4M yCrnocTaB/bakbe CeTa KpuUTepujyma nytem Kojux ce Bplum usbop
penpeseHTaTMBHOr y30pKa. CarnegaBarbe KOHLENTA, UMT/bMBOCT MOPYKE, jacHa CAMKa,
BMLLE3HAYHOCT, CBEAEHOCT, U3OLUTPEHOCT CaMO CYy HEKW O, HoUX.

MocmaTpaHo ca acnkeTa cTBapasaykor npoueca, noctynak ¢otorpaducartba npeacras/ba
HEroB NPOoAY*KeTaK, OAHOCHO OH OBJje A0XKWB/baBa CBOj ApYrK noyveTak. PoTorpad PpaHcoa
Cynax (Francois Soulages) dotorpadujy ckynntype (mogena) HasmBa ymjeTHowhy Ha apyru
CTeneH — yMjeTHoCT 0 ymjeTHocTu: ,,04 doTorpaduja ymjeTHUYKUX Ajena, noctase CMO U came
yMjeTHMYKa gjena”. [8:301] U 3awucta, npesectn ¢oTtorpadujy M3 HEYMjeTHUUKOr y MoJbe
YMjeTHWYKOr, BEeNMKWU je 3apaTtak 3a doTtorpada. Y Tom CMUCAY LjenokynaH cTBapanayku
npouec (Mogenosare, doTorpaducarse, nepuenyuja) yToamKko je BUWE3HaYaHUjM, TUME LWTO
ce y temy objeanryjy M TBOpau, M ajeno, u npumanay,. [8:237] OBakaB WMHTEPaAKTUBaH
NPUCTYN CTBapakby, MaKO Ce YNHU CNOXKEH U KOHOY3aH, Y CYWITUHM je daymaaH, a nyT Kojum he
cTBapanal, KpeHyTu 3asucuhe of HEroBOr CeH3MbUAUTeTa, ecTeTcke MNpPodUANCAHOCTU U
ymjewHoctn. He Tpebamo 3abopasutu ga creapanal, CBOjUM pafiom Ha Ajeny ycrnocTas/ba
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ogpeheH ogHOC ca MM, ann M Aa ra cTBapa 3a Apyre Koju UCTO TOo Ajeno Tpebajy npummnTy:
,CBaKo YMjETHUYKO Ajeno, NPpUANKOM CBaKe peuenuuje npumM/beHo je Ha nocebaH HayuH:
CBaKa peuenyuja ysBujek je Tymayere U yBUjeK MpeacTaB/ba HOB WM 3ajeAHUYKM 06AMK
cTBapanawTea.” [8:126] doTtorpaduja — penpeseHT moaena, y TOM CMUY, jecTe CAUKa Koja
noBucyje NoTeHumjanHy AybuHY U MHTEH3UTET A0XKMB/bAja: ,U310XKeHa Nnepuenuunjy Tpeba aa
npy’ka BMCOKY BjepoBaTHohy Aa he Ha 6WNO Kor nocmaTpaya OCTaBMTM jaK yTUCaK Koju aaje
jacHy camky”. [9:14]

Cnuka 9. [lpedpy4ak

4. 3AK/bYYHAK

Mopen Kao mMeanj u3paxkaBarba APXMTEKTYPE MWrpa BaXHYy Y/AOrY Yy KOMYHWUMpPaky W
pasymujeBarby je3nKa apXWUTeKType of, CTpaHe nocmaTtpaya (KopucHuka). Mopenosare
omoryhaBa naKwy YWT/bMBOCT CTBapasavyke uaeje W BU3Mje, aan WU  KOHIpyeHuujy
AN3ajHEPCKUX BPUjeAHOCHUX CYA0Ba M OHUX KOPUCHUYKMX. MehyTum, pasavke y npuctyny,
nepuenumju apxmTekTe U KOPUCHUKA yBujeK he noctojatu. MpepoapeheHoCT apxuTeKkTe Aa
CTBapa NpocTope nepLenumje, Koje n cam nepumunupa, aaje My nocebHy, UsmujereHy ynory y
nepuunupary. lberoBo casHare 60raTm, a eCTeTCKM cyZ 0 NepumnmMpaHom ce npoduauile.
Mpema ectetnuapy beHepety Kpouyey (Benedetto Kroce), oBa casHarba MMmajy ABa nojaBHa
obnuka:

JefiHa cy MHTYWTMBHaA, Apyra Jlornyka. [lo casHaka ce f0Nasu Haume WA nytem daHTasuje
WM NyTEM UHTENeKTa. [JOK je MHTYMTUBHO Ca3Hakbe — ,Ca3Hatbe MHAMBUAYANHOr", foTne je
UW/b IOTUYKOT — ,,Ca3Hatbe YHMBep3anHora“. Mocroje Tako asuje MoryhHOCTU: MK ce f0/1a3u
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Hatba MOjeAMHUX YNHEHMLA MAKM NaK HBUXOBUX OA4HOCA. [pyrum pujednmma, casHarbem

ce y Hama CTBapajy Unm cavke unm nojmosu. [10]

MepcnekTnBa M3 Koje NPOCTOp NepuuMnMpa apxuTekTa, Hacnpam KOPWUCHWKa, nocjeayje
KOTHWUTWMBHE BPWjeLHOCTU BULIEr pesa, jep nponasehu Kpo3 CTBapanayku Npouec apxuTeKTa
6uBa npuHyheH mujeraTv cBUjeT 3a cBoje noTpebe n notpebe apyrux, yume oH oborahyje
CBOj€e MCKYCTBO, a eroB NepLenuujckiM NpucTyn esanympa.
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MPOMULLJ/BAHE MPUCTYNA PETEHEPALMIN YPEAHOT MEJ3AXKA:
BROWNFIELD NMPOCTOPWU KAO CTPATELLKW PECYPC

ATlICTPAKT

0BO uUcTpamuBarbe ce 6aBu npobaemom TpaHcdhopmaumje ypbaHor nejsaxa, nocebHO Herose 3eseHe CTPYKType, y
KOHTeKcTy ypb6aHusauuje cxsaheHe Kao CHOMKeHOr ApPYLITBEHO-MPOCTOPHOr npoueca rAo6anHUX W NOKaNHUX
KapakTepucTnka. HoBu ypbaHM nejsaxk npesasuiasy KaTeropuje rpafckor LeHTpa U nepudepuje y HUXOBOM
TPaAMLMOHAZIHOM OZHOCY, Te CYy Y UCTPaKUBatby pa3maTpaHe TpaHchopmauuje pypanHux npearpaha u uctopumjckor
rpagckor jesrpa rpaga barbanyke. MaeHTudUKOBaHM cy npobaemn KBAaHTUTATUBHOT CMatkbetrba 3e/ieHe CTPYKType Koja
ce npeBoaM y rpal)eBUHCKO 3em/buULLTE, CMatbere PasHOBPCHOCTU HEHWUX NPOCTOPHKUX 06pasaua M cTBaparbe HoBe
cAvKke ypbaHor nej3axa 6e3 ynopuwTa y ypbaHom uaeHTUTETY U Tpaauumju. Kao moryhu npuctyn npobnemy
npeanaxe ce KOHUMNMparbe MHTEPAUCLUMUNANHAPHE CTpaTervje pereHepauuje ypbaHor nejsaxa, y Kojoj je Harnacak
Ha WHTErpaiHoOM MpWCTYNy 3alTUTK, MAAHWPaky W NpojeKkToBaky ypbaHe cTpykType. Kao nocebHa KaTeropwja
yp6aHor npocTopa Npeno3HaTh cy 3anyWTeHM U HeuckopuwheHn NpocTopK, y CTPYYHOM AOMEHY Ha3BaHu brownfield
NPOCTOPU, KA0 MHCTPYMEHT 3a 3alITUTY U yHanpehere ypbaHor nejsaxa.

Kroyune pujevu: ypbaHu nejsaxc, ypbaHu3layuja, 3eneHa cmpykmypa, brownfield, ypbaHa pezeHepayuja.

TOWARDS A STRATEGY OF REGENERATION OF URBAN LANDSCAPE:
BROWNFIELDS AS A STRATEGIC RESOURCE"

APSTRACT

This research addresses the issue of transformation of urban landscape, especially its green structure, in the
context of urbanisation understood as a complex socio-spatial process possessing both global and local
characteristics. This new urban landscape extends beyond the traditional relations between the city center
and periphery as two distinct categories; hence the research explores the transformation of Banja Luka’s
rural suburbia and historic city center. The problems identified concern a quantitative reduction in the
green structure being transformed into construction land, a reduction in the diversity of its spatial patterns and the
creation of new imagesof urban landscape not originating in the urban identity and tradition.As a
possible approach to this issue it is proposed to devise an interdisciplinary urban landscape regeneration
strategy, which would feature an integrated approach to green structure preservation, planning and design. The
research has identified neglected areas, called brownfields in the city planning jargon, as a special category of
urban space to be used as an instrument for the preservation and improvement of urban landscape.

Key words: urban landscape, urbanisation, green structure, brownfield, urban regeneration.

TeKcT OBOT paja je NPeTXoAHO 06jaB/beH Ha eHIIECKOM je3UKy U Y U3MUjerbeHOj BapmjaHTu nog Hacnosom “Towards a strategy of
regeneration of urban landscape: brownfields as strategic resource” y Proceedings of | International Conference ECOLOGY OF URBAN
AREAS, (Zrenjanin: Faculty of technical sciences ,Mihajlo Pupin“, 2011), 439-449.
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1. YBOA

lpas Barbanyka ce Beoma 4ecTo onucyje Kao 3eseHu epad. OBaj enuTeT HaNasnMmo y MHOTUM
nyTonMcMma ca Kpaja 19. sujeka 1 moHorpadujama o baranyum us 20. Bujeka [1]. O 3eneHom
rpagy barbanyum jow yBMjeK MOMKEMO MPOoYMUTaTM Yy AHEBHOj LWITAMMM U YYTU Of, HEroBuX
rpahaHa. 3eneHn ypbaHu NpocTopu OCTBapyjy AOMWMHAHTaH BM3yesHU edeKaT y oAHOCY Ha
rpaheHy CTPYKTYpy, YaK M y rpafiCKOM je3rpy, WTO HaBoAM Ha Te3y Aa Ce OBM MPOCTOpM
OOXMB/bABajy Y KOHTUHYUTETY, Kao 'seneHun rpag’. CeakogHeBHa ynoTtpeba oBMX npoctopa
Kao MjecTa 3a cacTaHKe M ApYyWTBEHY KOMYHUKaUMjy, eayKaTueHa yaora y nornegy daope u
dayHe, BU3yenHe NOKanHe OAAMKe, Aajy 3eNeHMM MNPOCTOPMMA KapaKTep KyATypHoOr u
ApylwTBeHor peHomeHa. OBa mjecTa MMajy CONCTBEHY UCTOPUjY YHYTap UCTopUje rpasa.

MehyTum, npouec ypbaHun3aumje y noc/bear0j AeLeHMU, Kada je y NuTamy rpag barbanyka,
AVPEKTHO YrporKaBa HEroBy 3eseHy cmpykmypy, cxsaheHy Kao CMHTE3HO MocMaTpakbe CBUX
3e/IeHNX NpocTopa Kao ypbaHe CTPyKType uau ujenvHe [2]. 3eneHn npoctopu cy nocTtanu
noTeHUMjaHA MjecTa 3a M3rpagy: YHyTap rpagckor jesrpa Kao noc/beguua 3rylkbasBakba
rpaheHe CTPYKType, U U3BaH rPaACKor jesrpa Kao noc/beamua Wuperba HoBor ypbaHor TKMBa.
OBM MpouecH, Koju cy BUA/BUBU U U3 MEpCrieKTUBE CBaKOAHEBHOr KMBOTA, MOry ce
NMoCMaTpaT Kao amo rnobanHor npobiema yrpoXKEHOCTU KUBOTHE CpeluHe ycpes NpuUTUCKa
E€KOHOMCKOI pacTa M TEXHO/IOWKOr pa3Boja, a1 UCTOBPEMEHO MMajy U CBOje NOKanHe
KapaKTepucTMke. Kpo3 0BO MCTparKMBake Cy MAEHTUOUKOBAHWM NpobaeMu KBaHTUTAaTUBHOT
CMatberba 3e/leHe CTPYKTYpe Koja ce npeBoAuM Yy TrpaheBUMHCKO 3em/bullTe, HeHe
¢dparmeHTaumje, cmarberba Pa3HOBPCHOCTU HEHUX MPOCTOPHUX 0bpasalua M CTBapara HoBe
cnnKe ypbaHor nejsaxka, 6e3 ynopuwTta y /IOKaJHOM WAEHTUTETY WU ypbaHo] Tpaguumju
barbanyke [1][2].

OBaj pag nonasu of Tese 0 3e/1eHOj CTPYKTYPU Kao MHTErpasiHOM Aujeny rpafickor npoctopa,
KOja ce Kao TakBa MoOpa MocmaTpaTtW, NaaHupaTM M MPOjeKTOBaTU Y MCTOM HMUBOY Ca CBUM
OCTa/IMM TPaACKMM cTpyKTypama [3]. MaKko ce oBa nosiasHa Te3a Hamehe Kao ouurnegHa u
nogpasymujesajyha, ypbaHMCTMUYKA npakca je Beoma 4ecto M3rybu w3 BWAHOr NoJba, Yy
KOHTEKCTY C/IOXEHMX OAHOCA U MHOFOBpPOjHMX MHTEepeca Y NpoLuecy Npou3BoHe NpocTopa.
YpbaHa 3eneHa CTPyKTypa MCTOBPEMEHO MoBe3yje M pa3gBaja usrpaheHn u OTBOPEHMU
npocTop, Aujenose ypbaHor TKMBa MehycobHO, MPMBATHM W jaBHM MPOCTOP M pasanyuTe
ypbaHe dyHKuUMje. 3eneHa CTPyKTypa je UCTOBpemMeHo Mo 'mpupose’ u ano ypbaHe KynType,
TauyHuje ano ypbaHoe nejzaxca (urban landscape). YpbaHu nej3ax je y oBom paay cxsaheH Kao
YOBjEKOBA KMBOTHaA cpeaMHa, Kao ypbaHa d¢opma npoxeTa u obyxsaheHa 3eneHom
CTPYKTYPOM, UCMyHEeHa AMHaMUYHOWRY /byACKMX aKTUBHOCTM M oboraheHa cMmboanyYKUM
BPWjeaHOCTUMA WM 3HAYerUMa. Pujed je 0 TEOPUjCKOM KOHLENTYy Y AOMEHY HayKa Koje ce
npumapHo 6ase ypbaHMM NpocTopom, a Koju omoryhaBa CUHTE3HO carnefaBarbe ypbaHux

CTPYKTYypa.

KBanutaTMBHe M KBaHTUTATMBHE MPOMjEeHE 3eseHe CTPYKTYpe, Kao MWHTerpasHor auwjena
ypbaHor nejsaxka, y 0BOM pagy Ce MOCMaTpajy y OAHOCY Ha 3anywTeHe WU HeAOBOJbHO
UcKopuwTeHe rpaacke npoctope (brownfield), y KoHTeKcTy npoueca ypb6aHusaumje. Y
CTPYYHOM AOMEHY OHM Ce MPeno3Hajy Kao NPeTXoA4HO pasBujeHn 1 nsrpaheHn NnpocTopu, Koz,
KOjUX je eBWOEHTHO cTarbe HeedMKacHor uckopuwhera M Koju nocjeayjy noteHuujan 3a
yHanpehetrbe 1 pa3soj [4]. Y oBom paay cy 0BM NpOCTOpU MAEHTUPUKOBAHM KAo NPOCTOpHE
pesepBe Koje Mory Aa AjeIMMUYHO NpuxBaTe GyHKUMje U cagpikaje HaMUjeHEHE YIPOXKEHO]
3e/1eHOj CTPYKTypu. Y TOM CMMUCAY, 3anylWTEHUW U HePyHKLUMOHANHW TPaACKM MNpoCTopU
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nocTaB/bajy Ce Kao WMHCTPYMEHT 3a 3awTuTy M yHanpehere ypbaHor nejsaxa, 04HOCHO
Herose 3esieHe CTPyKType. McToBpemeHo, 0BM NMPOCTOPY NOCMATPAHM CY M Kao HEeM30CTaBaH
avo ypbaHe ucTopuje MU Memopuje U Yy TOM KOHTEKCTY MAEHTUGUMKOBAHWM CYy HE Camo Kao
HEMCKOPULITEHU NMPOCTOPHU M €KOJIOWKKU pecypc, Beh Kao APYLUTBEHO U KYATYPHO CNOjeBUT
npocTop rpaga.

2. MOP®OJIOTNJA YPBAHOT MEJ3AXKA

KoHuenT nejzax n3mumye jegHo3HayHo] AedUHULNU Y AOMEHY TEOPUjCKUX UCTParKMBaka o
npoctopy. Y nocbearbum geueHujama 20. BWjeKa CcTyanje nej3axka MNoOKasyjy pasninumte
cnojese Teopuja O TOME LWTa je 3anpaBo Mej3aX M MNPUCTYNa HErosoj CMO3Haju MU
nctpaxkmsarby. CNoXKeHu caprkaj OBOr KOHLUENTa Npesiasu U3 JoMeHa y JOMEH CBAaKOAHEBHOT
YKMBOTA M HayKe — NPOCTOPHU, KYATYPHU, APYLITBEHU, NOIUTUYKM, EKOHOMCKU, YMjETHUYKM,
€CTeTCKM M eKonowku. OCHOBHa MNpeTrnocTaBka CaBpPEMEHWX WMCTparkMBatba Nej3arka jecrte
NHTEPAUCUMNANHAPHOCT. Y OBOM pagy Ce KOHLENTY rej3ax¢ npuaasu ca acnekta ypbaHe
mopdonoruje. LLTta To 3HaUn?

OpHoC npupoae M KynType TpaguLUMOHANIHO Ce CMaTpa OAHOCOM Koju aeduHUWE nejsax.
Mpupoaa je AMO MOMeEHyYTOr Napa Koja NOCTOjM Kao Nogaora UAM HeTakHyTa Npupoaa Ha Kojoj
3aTMM gjenyje KynTypa, Mujerba je M 6MBa MujerbaHa Yy Camoj MHTepaKuuju. Y HayyHOM
KOHTEKCTY je AMXoTomMuja Npupoaa/KynTypa HasBaHa KysamypHU Mej3ax U TEPMUH je NpBu
ynoTtpujebuo reorpad Kapn Cayep (Carl Ortwin Sauer) 1925. roauHe [5]. Cayep je nejsax
neduHMcao Kao o0b6jeKkTMBaH, ONUM/BUB U Mjep/bUB. Pujey je o PpuM3MUKOj maTepujanHoj
peanHoCTM, CacTaB/beHOj O YMbeHWMua, 36or yera Cayep TEepeHCKM pag MocCTaB/ba Kao
OCHOBHMW, OAHOCHO jeIHN UCMPAaBHU METOZA A0XWB/baBakba M Npoy4vaBatba Nejsaxka. Npema
Cayepy, nej3axk je U3BaH rpaga, anm Kao moguduKaumja NPpMpPOLE CacTaB/beH je HE CamMO 04,
ogpeheHnx o¢usnuknx, Beh U KynTypHux ob6aumka. Camjegnm fAa MOXKEMO Npeno3HaTu
cneumduyHe nej3axe 3aBUCHO 04 Hauuje, pervje, A0 JIOKAJHUX 3ajegHuUa, Koju cy
nocsbeguLa AyroroguLLkL€er AjenoBamba /byan Ha oapeheHo oKpyKere.

MNop TepmuHom Kynmypa Cayep je nogpasymnjeBao CBAKO J/byACKO AjenoBatbe Ha Npupoay.
KynTypy je nocmaTpao Kao akTMBHY Yy O4HOCY MPUPOAA/KYNTYpa U Y TOM KOHTEKCTY KYATYPHM
nej3aXk je NpeacTaB/ba0 MPEOKPeT y reorpaduju Tor BpemMeHa WM peaKkumjy Ha LKone
npupogHor aetepmuvHusama. “...[Plvjed nejsax Tpeba Oa O3HaAUM eNEeMEHTapHW KOHUENT
reorpaduje, aa onuwe oapeheHy reorpadcky CKYyMuHYy YnkbeHMUA... Mej3axk je eHrnecku
EeKBMBANEHT 3a pujed Kojy yBesnnKo ynoTpebsbasajy Hhemauku reorpadu, M Koja yBujek uma
MCTO 3Hayewe: 06/MK TepeHa, Mpu Yemy npouec 0b6AMKOBakba HUKAKO HUjEe WCK/bYYMBO
dU3MYKOr KapaKTepa. Tako nej3ax moxke 6uTM gedrHUCaH Kao nogpydje CacTaB/beHO Of
ogpeheHe rpyne ob6amMKa, U OUIMYKMX U KyaTypHux [5:21].” AHanusa nej3a)ka BogM Ka
pasymujeBakby KyaType, TaKo Aa je 3ajaTak reorpaduje, o4HOCHO mopdonoruje, a onuwe
bopmy 1 CTPYKTYpy oapeheHor nejsaska U Ha Taj HauMH OTKpMje 1 0BjacHU KapaKTepucTuKe,
Tparose, gUCTpMBYUMjy 1 AjenoBakbe KyATypa Koje cy ra Hacesbasane v obankosane. Y oBom
Hay4HOM KOHTEKCTY BaxkHe cy aeduHMuMje NojMoBa Ky/amypa n Npupodd OKO KOojux ce rpagu
KpuTrKa CayepoBor nejsaka y gasbem Toky 20. BujeKa.

Y ob6nact apxuTekType 1 ypbaHM3Ma KOHUENT nejsax yBeaeH je 3axBasbyjyhu apyroj AMHuju
pasBoja NpoyyasBakba NPOCTOPHUX 06aMKa — cTyanjama ypbaHe mopdonoruje — Koje ce base
ncTpaxnsarwem QGopme W CTPYKType JbYACKUX Hacesba, Y NPOLLECY HWXOBOT HAcTaHKa M
TpaHchopmaumje. KapakTepucTMKy opraHMsoBaHe gucumnavHe ypbaHa mopdonoruja aobuna
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je Kpajem 19. Bujeka, 3axBasbyjyhu reorpadmma 13 vemaukor roBopHor noapydja [6]. Feorpad
Orto Wnutep (Otto Schlliter) nocmatpao je rpag, Kao UHTErpasHM ANO Nej3ayka, KOHLENT Koju
je npuje Tora 6Mo pesepBuUCaH 3a NPUPOLHO U PypPaNHO OKpyKeme. Mo yTuuajem paga osor
reorpada HacTao je nojam Stadtlandschaft, ogHOCHO rpaacKku nejsax, Koju he 6UTK jeaaH o
LEHTPa/IHUX NpeaMeTa UCTParKMBakba KYNTypHe M XymaHe reorpaduje y npsoj nonosuHu 20.
BujeKa. MNej3ax je u gasbe 6Mo fAedUHUCAH KPO3 OAHOC NPUPOLE U KYATYPE, CAMO LITO Y OKBUP
oBe AeduHMUMje caga ynasu U rpag, Mjecto raje je /byAcCKo AjenoBarbe NPOMUjeHMNOo
npupoay y Hajsehoj mjepu. Cayeposa mopdonoruja, ogHocHo reorpadcka aHanusa dopme um
CTPYKTYpe ogpeheHor nejsaka, npumjersyje ce cafia Ha ypbaHu nej3ax.

MehyTuM, K/by4YHU TEOPUjCKM PafoBM apXUTEKType M ypbaHM3Ma, Yy KOjUma je TrpajcKu
npoctop cxBaheH Kao nej3ax, HacTajy y gpyroj nonosuHu 20. BMjeKa. KoHuenT nejsaxk
npumjerbyje ce ABOjaKO, Kao MeTof aHanmse noctojehnx rpaackmx CTpyKTypa — yHyTap
ypbaHe mopdonoruje, n Kao meTom, NPojekToBarba HOBUX. Y 0b6a ciyyaja rpag ce nocmaTpa y
CBOjOj NPOCTOPHO] LjeNoBUTOCTU M Kpo3 mehyoaHoc dopme aujenosa u ujenvHe. Hukona
[Jobposuh 0 rpagcKkom nej3axky nuile Kao 0 MeToAy NpOojeKToBaka rpaga Kojum ce NnocTuxe
,Hajsehun cTeneH NPoCcTOpHOCTM®, OAHOCHO pujey je 0 ,CKnanary rpaheBHUX Tena, wuxose
NAacTUKe, WYN/be NNacTuKe U3Mehy Hux, apxXUTEKType TepeHa, 3e/1eHnNa U BUOUKA Y jeaHy
OPraHCKy CMULL/bEHY KOMMNO3UUMOHY LenunHy [7:2].“ OBaj je3arpoBMT1 ONUC rpaacKor nej3aa
ynyhyje Ha cmpykmypanHy u eusyenHy c8eobyxeamHOCM Kao K/by4Hy OCOBWHY oBOr
KOHuenTa. TayHuje, CUMYATaHU [OOXWMB/bAj PA3INYMTUX pa3mjepa NPOCTopa U HErosor
caaprkaja.

OBako cxBaheH ypbaHW nej3ax nocTaje Meaujym 33 WUCTPaXkKuBakbe, MNJaHUMpPakbe,
NPOjeKTOBakbE U 3aLIMTUTY OKPYKera. Y 0BOM pasy je cxBaheH Kao MHCTPYMEHT CYLUTUHCKE U
MHTerpanHe KoHuenTyanusauumje rpaga. KoHUENT Koju yK/bydyje CUMHTE3HO carfiefaBatbe
NPOCTOPHO-MOPONOLIKMX CTPYKTYPA U HoMxoBe ynoTpebe, cybjeKTUBHU 40XKMUB/bA] *KUBOTHOT
npocTopa, Npu Yemy 3e/ieHa CTPYKTYpa Yy HEroBoM CaZpiKajy 3ay3Mma MCTaKHYTy Mo3uumjy.
Taj nejsax ce ,...[rlpagn oa ogHoca mehy 0b6jeKTMMa camum, Kao U of ogHoca uamehy
objekata n Tha, 3atum ¢nope n dayHe, baKType U CTPYKType maTepujana; Ha Temesby
rpaguTe/bCKUX MAeja U Tpaauumje, cTapor u HoBor. Jbyau U HUXOBE aKTUBHOCTM ypbaHu
nejsak OCMULL/bABAjy U Aajy My KapaKTep, a hWUXOBO KpeTakbe, Kao HW3 MoBe3aHUX C/IMKA O
npocTopy, AOK Ce MWHTerpuwy y cBectu, paha OHy KOXE3MOHy Cuay Koja npunagake
oApeheHoM rpagy YMHU BUTHOM NPETNOCTAaBKOM MOCTOjakba CBAKOr JbyACKOr npocTtopa [8].”
Pagn 6osber pasymujeBarba npobrema v edekata TpaHchopmauuje ypbaHor nejsarka
BatbasyKke, LM/bAHO CYy M3A4BOjeHe HeKe Of HajBaXKHWjUX 0CobWHa ypbaHOr MAeHTUTETa, C
oC/natbatbeMm Npu TOMe Ha HoBWja ypbaHo-mopdonoLLKa UcTpaxkuearea osor rpaga [1].

Cnauka 1. YpbaHu nejzax baranyke, nozned us Hacesva lManpukosay. Aymop MopaH Kykasuuya

3. KOHUENTYANN3ALUMIA HOBOTI YPBAHOI TKUBA

Kpuctujan Hopb6epr-Lyny (Christian Norberg-Schulz) je o npouecuma wmsrpagre rpagosa
nM1cao Kao o0 ,yrpokaBakby KOHTUHYMTETa Mnej3arka“, mucaehn Ha KOHCTaHTHY NOABPrHYTOCT
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npupoaHor nejsaxka npesohewy y apyradnje dopme — ¢opme ypbaHor [9:114]. YpbaHu
nej3a)k ce CTaHMM Mpoauparem M3rpaheHoCTM y NMPUPOAHU Mej3ak, Koje 4ecTo npatu
TEpUTOPUWjaIHO NOBE3MBakbE IPaZia ca CycjefHUM Hace/buma UAKN cennma, TpaHchopmmucao y
HoBe npoctopHe ¢dopme. Y ysoay y The Urban Revolution 1970. AHpwu Jledesp (Henry
Lefebvre) nuwe: “Moyeo 6ux c/begehom xmnoTesom: ApyLITBO je NOTNyHO ypbaHuM3oBaHo. OBa
XmMnotesa nosnaun aeduHuumMjy: ypbaHo ApyLWTBO je APYLITBO HACTANO0 KAao pesyaTaT npoueca
notnyHe ypbaHusauuje. Oa ypbaHusaumja je AaHac jow yBujek BUpTyenHa, ann he nocratu
ctBapHa y byayhHoctn” [10:1]. Op 1970. po paHac JlepespoBa xunoTesa ce ybps3aHo
camogoKasyje.

JNledeBp ypbaHM3aumjy KOHUENTyanusyje Kao ypbaHo mxueo (tissu urbain), TKMBO-peHOMeEH
Koje ce Wupu 1 npeobaunkyje pypanHe NpoCcTope M UCTOBPEMEHO TpaHCHOopMULLE UCTOPUjCKa
jesrpa rpagosa. OBaj HOBM ypbaHM nej3axk HacTaje penaTMBM3aumjom rpaHuua usmehy rpaga
N HEroBOr OKPY)Kekba, MPU Yemy rpag, AOMUHMPA Hag pypasHUM M NPUPOAHMM. Y OBOM
o4HOCY rpag, Ce TelWKO MOMKe CMO3HaTU Kao MPOCTOPHO-OYHKUMOHANAHA UjefnHa, AO0K
uctospemeHo pybHe 30He rpagoBa MpeAcTaB/bajy MPOCTOPE BPAO AUHAMUYHUX dopmM,
BE/IMYMHA M KapaKTepucTuKa. OBy uctospemeHy ,implosion-explosion“ Nedesp onucyje Kao
,3anamyjyhy  KoHUeHTpauujy (/byan, akTuBHocTW, 6GoratcTBa, [Aobapa, objekata,
WMHCTPYMeHaTa, cpeacTaBa M uaeja) ypbaHe peasHOCTM U BEMKY €KCMA03Mjy, Mpojekumjy
MHOrobpojHuX, pasgsojeHnx o¢parmeHaTa (nepudepuja, npearpaha, oamopuwTa,
caTenuTCcKux rpagosa)” [10:14].

Y HayyHOj W CTPYYHO] TEPMWMHONOIMjM MPUCYTHO je BULIE MOjMOBA KOjU Ce KopucTe 3a
O3HauyaBatbe OBOr HoBor ypbaHor npocTopa: KoHypbauuja, ypbaHu3oBaHa pypanHa
TepuTtopuja, nceynoypbaHu npoctop, ypbaHo-pypanHu KoHTUHyym [11]. Kapaktepwuwy ra
OMHAMMYHOCT M CMOHTAHOCT Mpoueca HacTaHKa U Wupera, 0ACYCTBO MAAHCKE KOHTpo/se u
naaHepckux akuunja. Popmupa ce npeknanakem ABajy TPAAULMOHANHO Pa3INYUTUX TUNOBA
n3rpaheHoCTn, Koje KapaKTepuwy pasnnymte FyCTUHE, HauMHWM Kopuwhera 3em/bULlTa,
HamjeHe NpPoOCTOpa, HUBOM KOMYHA/IHE OMPEM/BEHOCTM, KAO WM HayMHW KuBOTA. Pesyntat
npoueca jecte cneundpuyHa ypbaHa ¢dopma — ,HM ceno HU rpas”, Koja y pomahoj
ypb6aHUCTUYKO] Teopuju HUje AO0BO/bHO WcTpaxkeHa [11:65]. OuurnegaH je HepocTaTaK
TEOPUJCKOT W aHa/ZIMTUYKOr amnapaTa 3a UCTpakmBatbe TpaHchopmauumje ypbaHor nejsaxka,
OAHOCHO 33 UCTparkMBarkbe HoBOr ypbaHor TKMBA M npoueca ypbaHu3auuje Yy KOHTEKCTY
CaBPEMEHOT KMBOTA.

KaKBe cy KapaKkTepucTuke Hosor ypbaHor Tknea baranyke? LLTa HoBo ypbaHO TKMBO AOHOCK
ypbaHom nejsaxy barbanyke, cxBaheHOM Kao MWHTerpauumja MNPOCTOPHUX M NPUPOAHMUX
CTPYKTYpa M HbUXOBE CNO3Haje U nepuenuuje. YnopegHom aHanan3om Ypb6aHUCTUYKOr naaHa
Barbanyke u3 1975, HaupTa ypbaHuctuykor nnaHa us 1993. n Haupta nnanHa u3 2009. roauHe,
MOKe ce KoHcTaToBaTu noseharbe ypbaHor nogpydja. Haume, nospLinHa ypbaHor noapyuyja y
nnaHy m3 1975. roanHe mnsHocu 12 392 ha [12:106], gok y HaupTty ypbaHUCTUYKOr nnaHa w3
2009. roguHe m3Hocu 18 347 ha [13:18], wTo npectas/ba nosehare nosplwmHe og 48% y
nepuogy oa 35 roguHa. TeputopujanHo nosehake ypbaHor nogpyyja nosesaHo je ca
nopactom 6poja cTaHOBHMKA, noBehaHMMm noTpebama 3a cTambeHMM MPOCTOPOM U PASHUM
Mjectuma. MapanenHo ca pactom ypbaHor noapydja, nosehasana ce v rycTuHa Hace/beHOCTU
ca 21 craHa/ha, Konuko je nsHocuna y 1975. roamHu [12:51], Ha 34 craHa/ha y 2009 [13:32].
Takohe, nNpomjeHa EKOHOMCKOr CUCTEMA W HauuMHa npuspehuMBarba MNPOU3BOAM HOBY
NPOCTOPHY AUCTPMOYUMjy NOCNOBHO-NPOU3BOAHUX AjENAaTHOCTU KOja 3HAYajHO MMUjerba
ypbaHu nejsax u yrpoxasa 3eneHy CTPYKTYpY.
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HoBu nponopuujcku ogHOCK 3eneHe M rpaheHe CTPYKType YKasyjy Ha Cmakbere 3e/seHe
CTPYyKType y KopucT rpaheHe. Mpema Haupty ypbaHucTnukor nnaHa n3 2009. roanHe cteneH
33,0B0/bEHOCTU 33 3e/1IeHy CTPYKTYPY — OA4HOC MOBPLUMHE NOZA jaBHUM 3e/1eHMM NPOCTOPUMA
yxer ypbaHor nogpydja u 6poja ctaHoBHMKa — M3HocK 10 m?/CTaHOBHMKY, LWTO je HUXe oA
€BPONCKNX HOpMaTMBa Koju npenopydyjy 12—15 m?/ctaHoBHuKy [13:172]. Y KOHTeKCTy
NPOCTOPHOT WWpera ypbaHe 30He M pacTta 6poja CTAaHOBHWMKA, KBAaHTUTAaTMBHO noseharbe
jaBHUWX 3eN1eHMX NPOCTOpPa Yy NAAHCKOM nepuogy og 1975. o 2009. rogmHe, HUje ce aecuno.
M3 Tora pasnora barbanyka Hema [OBO/BHO jaBHWUX 3e/1E€HMX MNPOCTOpa, M LWTO BuULe
3abpurbaBa, NOCTOjM HeAOCTaTaK NPOCTOPaA 3a HUXOBO popmuparse. NapKOBCKM NPOCTOPU Cy
CYyOYeHW Ca HeJOBO/bHUM Mjepama OApXKaBaka W TEHAEHUMjOM HMUXOBOr npeBohera y
rpaheBUHCKO 3eM/bULLITE, Ha LWTA YKa3yjy Npumjepun nsrpasre Ha npoctopuma ,,MNMosboKaHoBor
napka“, ,Kynycuwra®“, napka nopeg, Ynuvue Mpsor KpajuwKor kopnyca v Apyrux.

Mpeobpakaj KBanUTETa M KBAHTUTETA 3e/leHe CTPYKType npearpaha barbanyke u heHor
pypanHOr OKpyXera 0ABMja ce Kpo3 TpeHa GyHKLMOoHaNHOr 'npesoherba’ nosbonpuBpesHor
3eM/bULLITA M LWYMCKMX KOMMAEKCa Y rpaheBMHCKO 3emM/bulTE, U W3rpasie CTaMbeHux,
YCAYKHUX, CKAAAMWHUX U NPOU3BOAHWUX ObjekaTa. OBO je nocebHO M3pa’keHOo Ha noTesy
MaructpanHor nyta of barbanyke npema Mpaguwium, anm v Ay NOKaSHUX KOMYHUKALMja Ka
NPUrpaacKkMm HacesbMma u cennma. NMocteneHo ce dopmmpana Hoea KoHypbaumjcka popma,
KOHTMHYA/IHO MOBE3aHA Ca YKUM rPafCKUM je3rpom y Koje ce MHTerpuLle, WTOo je M3MUjeHuno
dopmy M CTpyKTYpy ypbaHor nejsaxka. Mopen NpocTopHO-MopdoNoWKMX TpaHchopmaumja,
Aecune cy ce n cneunduyHe COLMOKYNTYPHE U OpraHn3aunoHo-pyHKLUMOHANHE NpomjeHe, ca
pPasnnYUTUM epeKTMMA Ha KapaKTePUCTUKE NIoKanHor ypbaHor ngeHtuteta [1].

UcToBpemeHo, Tepumjanusaumnja pyHKkUmMje nocnoBarba BOAM Ka MPOCTOPHOj KOHUEHTpaUmjm
YCAYKHUX AjeNaTHOCTM Yy LEeHTPANHOj MPajCcKoj 30HM, WTO 3a noc/beauuy uma nosehatrbe
cTeneHa m3rpaheHoCcTU y3 napanenHo M3pakeHy peaykuuvjy 3eneHe cTpyktype. MNoactuuaj
pa3Bojy Masior U cpearber npeayseTHUWTBA MPOjeKTyje ce y NPOCTOPHOj dparmeHTaumju
NPOW3BOAHUX AjeNAaTHOCTU, KOje Ce yC/bes CMaktbeHMUX NPOCTOPHUX 3axTjeBa 0naKo yrpahyjy y
Hac/beheHo ypbaHo TkMBO. To 33 MocC/beauuy MMa HUXOBY MPOCTOPHY AUChep3ujy yHyTap
ypbaHor noapydja, Kao M KOHypbaUMjCKO WUpere Ay BaxHWX caobpahajHMx TOKoBa.
MnycTpaTMBaH nNpumjep npakce npeTBaparba 3eNeHUX NPocTopa y rpaheBUHCKO 3emsbullTe
jecte TpaHcdopmaumja Hekazawre BoOjHe KacapHe “Manu norop“ y HOBO MOCAOBHO M
AAMUHUCTPATUBHO cpeauwiTe rpaga. YnopeaHOM aHaAM3O0M MNAAHCKe AOKymeHaTauuje 3a
noApyyje KacapHe, Koja ce Hanasuna y yxem rpagckom jesrpy barbanyke, 3ak/byyeHo je aa je
KoedpumumjeHT nsrpaheHoctn npuje TpaHchopmaumje nsHocmo 0,08, goK gaHac msHocu 1,54
[14] [15]. NocmaTpaHo ca acnekTa 3e/eHe CTPYKType, NMPOCTOp KacapHe npeacTaB/bao je
NpocTop M3pasnTUX AEHAPONOWKMX M EeKONOWKUX BpujeaHocTU. [aHac je OoH u3rpaheH
06jeKTMa BMCOKE CNPATHOCTU U Y MOTAYHOCTU NONJI0YaH.

MpocTopn MHAYCTPUJCKMX 30HA, KOjU Cy paHuje MNAaHMPaHW 33 OBE aAKTUBHOCTM, HUCY
npeno3HaTh Kao mjecTa NOroZHa 3a Noc/ioBake U MHBECTUpPakbe. Ha oBe TpeHa0Be yKasyje U
HaupTt ypbaHuctnykor nnaHa barwanyke us 2009, npema Kome ce npubAMMNKHO NONOBMHA
npuBpeaHUX aKTUBHOCTM 06aB/ba M3BaH MAAHWPAHWUX MHAYCTPUjCKUX 30Ha. Mpema HaupTy
NnAaHa, yKyrnHa noBplwKHa ypbaHor noApydja Koja ce aKTMBHO KOpUCTM 3a obaBsbatbe
npuBpeaHnNxX ajenatHocTn nsHocu 541,71 ha, og Tora 55% noBpLIMHE Ce Hanasu y OKBUPY
WMHAYCTPUjCKMX 30Ha, AOK je npeoctanux 45% nosplwuHa aucnep3Ho pacrnopeheHo yHyTap
yer ypbaHor nogpyuyja [13:132-134]. C gpyre cTpaHe, aHaAM30M HaupTa naaHa 3aKk/byyeHo je
Aa ce camo 21% nosplmHe (297 ha) npeTxogHO NAAHUPAHUX UHAYCTPUJCKMX 30HA aKTUBHO
Kopuctn. OBaKBM TPEHAO0BU NPOCTOPHE anoKaLnje NPUBPEeAHNX aKTUBHOCTU 3HAYajHO yTUdy
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Ha TpaHchopmaumjy ypbaHor nejsaxka. [lok ca jeaHe cTpaHe pgonasv A0 3anocjedarba
'cnoboaHux' 3eneHnxX NOBPLUMHA, NpeTBaparba No/bONPUBPEAHOr Yy rpaheBMHCKO 3eM/bULLTE,
noseharba cTeneHa m3rpaheHoCTn LEeHTPasHOT FPAACKOr je3rpa, ca Apyre cTpaHe noctojehu
NPOCTOPHU Pecypcn UHAYCTPUJCKMX 30HA HEaAEeKBATHO WM Yy MOTMYHOCTU Ce He KOopucTe U
61Bajy NpenywTeHn nponasarby.

4. KOHUENT 3ENEHE CTPYKTYPE Y NMAAHUPAHY BAHANTYKE

MnaHepcka ypbaHUCTMYKA MpaKkca y rpagy barbanyum TewKo npatu npouec ypbaHusauuje,
WTO Ce AMPEeKTHO oApaxkaBa Ha CTAaTyC 3e/leHe CTPYKType Yy MJIAHCKO] AOKYMEHTAUMUju wm
npouecy nnaaHuMpaka. Ha ocHoBy pe3yntata aHkeTe cnpoBegeHe 2006. roguHe Kojy cy
NOMNYHUAWN CTPYYHALM U3 061acTh ypBaHUCTUYKOT NAaHMpPakba U NPOjeKToBakba Koju Ajenyjy y
rpagy barbanyum, moxe ce 3ak/byumMTH O3 je MaprHanaH CTaTyC 3e/1eHe CTPYKType Y CTPYUHO]
npakKkcu je 3ancta nspakeH. NaaHepw TBpAE Aa Ce KOHLENT 3e/1eHe CTPYKTYpe Kao MHTerpasHo
carnefaBarbe 3e/leHUX MpocTopa Moxe npoHahu y BesMKom 6pojy NAAHCKMX LOKymeHaTa
ropaga barbanyke. AHanusa YpbaHuctmuykor nnaHa u3 1975. roamHe 3aucta nokasyje
NPUCYCTBO OBOI KOHUENTA. 3eneHa CTpyKTypa AeduHucaHa je n y Mpujeanory reHepanHor
ypbaHUCTUYKOr NnaHa rpaga baranyke us 1952. roguHe Koju je U3pagmo apxutekta AHaTon
Kupjakos [16]. MehyTnm, ako ce KOHLENT 3e/eHe CTPYKType NocTaB/ba Kao jedaH op,
OCHOBHUX UM/beBa YPOAHUCTUUKOT LOKYMEHTA, OH Ce CUTYPHO AEe3MHTErpuLle U Nonako ryou y
AOKYMEHTMMa U MNaHOBMMA HUWKer peaa. Kaa um/beBn ypbaHUCTUUKOT NaaHa UMW NpojeKTa
Aohy [0 HMBOA oOMepaTMBHWje MOCTaBKE MM Kag Cce Mpenasu ca ONWTUjUX LPYLUTBEHMX
BpMje4HOCTU Ha NojeauHaYvYHe, A0/1a3U A0 Nperpynucasakba NpUopuTeTa AOKYMEHTa. 3eneHun
rpafiCkM NPoCTOpU Kao ApyLUTBEHA BPMjeQHOCT Ce KOPUCTe YHYTap MpojekaTa M naaHoBa 3a
NPOMOBMCakbe YKYNHOT pe3yntata, mehyTum, Beoma YecTo Ce HaKOH YCBajakba AOKYMEHTa Y
NOTNYHOCTW 3aHemape.

JepaH of HajBakHWjUX pasnora rybsberba 3e/leHe CTPYKTYpe KAao onepaTMBHOr Um/ba Yy
npouecy naaHuMpawa M MpPOjeKTOBarba, KOjM HaBOAE aHKETUMPAHW CTpydkalM, jecTte
CYNPOTCTaB/bEHOCT MNoOjeauHaYHMX U APYLITBEHUX MHTepeca. Takohe, Kao npobaem y npouecy
naaHuparba ypbaHor nejsarka UCTakHYT je u GopManHM NpUcTyn YypOaHMUCTUYKOM NaaHMpary
HacamjeheH M3 NpeTXoAHOr APYLITBEHOr, MOAUTUYKOF M EKOHOMCKOF KOHTekcTa. lMpuctyn
3aCHOBaH Ha XxWjepaxuju, 'od Bpxa Hagosbe', Tj. ApPXKaBHO MHUUMpaH W 6asumpaH Ha
eKCnepTu3u, NpuMjersyje ce W AaHac y MnJaHepCKom AMCKypcy rpaga bawanyke, maga cy
APYWTBEHO-NONUTUYKM YCIOBU NOTNYHO Apyravvjn. YpObaHUCTU HEMAjy MexaHM3am Koju bu
omoryhro naklue cariefaBarbe C/NOXKEHUX OAHOCA M MHOrOBPOjHUX MHTEpeca PasAUYUTUX
akTepa. Mpobnem TUX CNOKEHNX OAHOCA U BeanKor 6poja nHTepeca y IOKaIHOM 1 rnobanHom
KOHTEKCTY OCTaje CaMoO AjeIMMUYHO M MOBPLUHO carnefaH, AoK 3aje4HO Koersmctupajy 4ecrto
KOHTPAAMKTOPHU M Pa3NYMUTU CUCTEMWN AOHOLWIEHA MJIAHCKUX OAYKA. 3eneHa CTPYKTypa Kao
BpPWjeaHOCT, y CBOM MaTepujaHOM U HemaTepujasiHOM 06/IMKY, OCTaje AjeNMMUYHO carnenaHa
M nomano u3rybsbeHa y 3ampLUEHOM OAHOCY APYLITBA, APMKABE U TPKMULITA.

MoTpebaH je Apyraumju NpUCTyn MaaHUparby, Mo KoMe ce uarpadra u ypehere rpagosa
oA4BUjajy Npema onwTMM NPaBUIMMA, a y CKaay ca NaaHoBuma. MocTtojehe cTakbe je TakBo Aa
NNaHOBM YCMjepaBajy M3rpafhy rpafioBa, 3aKOHCKM aKTUM HUCY onepaTuBHW, Beh peryauiuy
M3paZy M NpUMjeHy NAaHOBa, AOK MpPaBMAHMKA O YCNOBMMA M3rpadke Hema. Ysoheme
KaTeropuje npasuiHMKAa M ypBaHUCTUYKUX HOPMAaTMBA, KOjU npeacTas/bajy objegurbeHe
pesynTtate Hay4yHUX WCTpaXkMBarba W AYroroAuWHEr WMCKYcTBa y pagy Ha wv3pagu U
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cnpoBohery niaHcKe AOKYMeHTaumje, MMano 6y BaxKHy nocpedHWuky u 6anaHcupajyhy
ynory. MpaBuaHuumM 6K onakwanu naaHuparbe npoctopa, ocurypanu oapeheHu creneH
KBa/sMTeTa NpocTopa, nocebHO Kaga je y NuTakby 3e/eHa CTPYKTypa U NOCTaBM/IM OKBUPE 3a
3axTjeBe M OCTBapvBatkbe nNpaBa o4 CTpaHe npeay3eTHUKa. MWM3y3eTHO je BakHa
npuAaro4/bUBOCT Npasuaa cneundunyHMm notpebama n moryhHoCTMMa NoKasHe 3ajeAHuLE U
KanauuTeTMma HUXOBOT NPOCTopa.

5. BROWNFIELD N3A30B

Mpema wuctpaxkmeaukoj mpexxkn CABERNET, brownfield npoctopu npepctassbajy npoctope
n3MujerbeHe NPeTXogHUM Kopulherwem noKalmje U OKOSIHOT 3eM/bULLTA; KOjU CYy HanyLWwTeHu
unu cnabo KopuwheHW; Koju MOry Aa MMajy peanaH WAM MNPeTnocTaB/beHU npobrem
3araheHocTH; Koju ce Hasnase yriaBHOM y PasBMjeHUM ypbaHMM MOAPYYjuMa; U Kojuma je
notpebHa obHoBa Aa 6M ce mornu NOHOBO KOpWUCTUTW. MpeTxoaHa AeduHuuUMja y Haveny
oppehyje 3anywTeHe u HenckopuwheHe npoctope, MehyTum, HyKHO je uctahu aa je HUXOBO
AedunHncarbe ogpehHeHo CNOMKEHUM JIOKANIHUM KapaKTepucTMkama npobnema. Paktopu
HacTaHKa, nojaBHu obaMUM, MOAEeNn U AMHAMWMKa TpaHchopmaumje 3anywTeHUX npocTopa
YCNOB/bEHN CY JIOKAJIHUM  APYLITBEHUM, EKOHOMCKUM, MOAUTUYKUM, KYATYPHUM W
MUCTOPUjCKUM KOHTEKCTOM. Y npodecujama Koje ce 6aBe rpafcKMm NPOCTOPOM OHU ce
AedrHMILY Kao NPeTXOAHO pa3BujeHn U n3rpaheHn NPoCcTopu, Kog, KOjuX je eBUAEHTHO CTakbe
HeedumKacHor nckopuwhera NpocTopa, a Koju nocjeayjy norteHuujan 3a obHoBy U pa3Boj.
deHoMeH 3anyLwTeHUx npoctopa y Penybanuy Cpnckoj H1je f0BO/BHO UCTPAXKEH U HE NOCTOjU
3BaHMYHa AeduHUUMja HA HUBOY ypehera M nnaHuparba ypbaHor npoctopa. MNpobnem wu
noTeHUMjannM 3anywTeHnX MpocTopa HUCY MPeno3HaTM W He MNOCTOju BM3Mja HUXOBe
pereHepaumje Ha HaLMOHAaHOM U NTOKAa/THOM HUBOY.

3anywTeHn NpPoCcTopu Cy NPeno3HaTM Kao nocebHa Kateropuja rpagckor nNpoctopa yHyTap
ypbaHor nej3axka barbanyke. OHM NpeacTaB/bajy 3HaYajHe pesepBe rPaAcKkor NPocTopa M Kao
TaKBM NpeaCTaB/bajy Ba)KaH WHCTPYMEHT 3a ycMjepaBakbe ypbaHOr pas3Boja M 3aWwTUTy U
yHanpehere ypbaHor nejsaxa. 3anywteHn npoctopu barbanyke HUCY JOBO/BHO UCTPANKEHM,
a npeTtnoctas/ba ce Aa Cy WMHAYCTPUjCKE M BOjHE 30He, Koje npema pesyntatuma OBor
UCTpaskmMBarba 3aysumajy 12,55% ypbaHor nogpydja, Haj3HauyajHMjU NpPeAcTaBHUUM OBe
KaTteropuje npoctopa. Kao TakBe, 3ajefHO ca OCTa/MM  3anywWTeHMM MNPOCTOpPUMA
(KOMYHaNHUX, CTaMBEHMX, YCAYKHUX, 3A4PABCTBEHUX U APYTMX KOMIIEKCA), OHe NpeacTaB/bajy
NPOCTOPHU pecypc rpaja Koju jow yBMjeK HMje Npeno3HaT, 3HayajHy CTpaTellKy pe3epsy 3a
OjeNMMUYHO nMpuxBaTakbe OHMX GYHKUMja M cagprKaja Koju 3anocjedajy WAM yrporkasajy
3e/1eHy CTPYKTYypy rpaZCKor nejsaka.

Y KOHTEKCTY npeaMeTHOr WCTPa)kuMBakba HYXHO je uctahu pa 3anywteHuM npocTopu
MHAYCTPUjCKMX 30HA NpeAcTaB/bajy He camo 3HauvajHe pesepse rpaheHux cTpyKTypa (cynpa u
WMHPpPaCTPYKTYype) 1 rpaheBUHCKOr 3eM/buLLTa NOTOAHE 33 NpPUxBaTakbe oapeheHnx cagp:xaja,
Hero u 3HayajHe pesepse 3eneHux npoctopa. Mpema YpbaHuctmukom nnaHy barbanyke u3
1975. roanHe, nnaHMpaHa NOBPLUMHA 3aWTUTHOT 3€/1€HOTr Nojaca U 30He peKpeaunje y camo
ABUWje MHAYCTpUjcKke 30He n3Hock 712 ha, wro je 54% yKynHe NoBpLINMHE UHAYCTPUjCKUX 30Ha.
Ako ce y 063up yame aa 248 ha noBpluMHe HamujerbeHe rpahekby Y OKBUPY MHAYCTPUjCKUX
30Ha HWM JaHac HUje UcKopuwTeHo (18% yKynHe noBpLIMHE UHAYCTPUjCKMX 30HA), 3aK/byyyje
ce Aa cy oBe nospumHe u sehe.

McTtoBpemeHo, 3anywTeHW MpoCcTopyM nNpeacTaB/bajy Auo ypbaHe memopuje, Ba*KHO
MaTepujasHO CBje40YAHCTBO Halle MPOLWIOCTM, YMjMM YHULUTAaBaHkeM JIOKasHA 3ajegHuua

028-039 | 35



028-039 | 36

H.Hosakosuh, . CumoHosuh, T. Byjuunh Mpomuwsbare npuctyna pereHepaumju.... [1] 2013 1[1] AlT+

ryéu pguo wctopuje u rpaga. Y TOM CMUCAY peBuTanM3aumja 3anywTeHUMx npocropa
NpeAcTaB/ba Hy)KaH KOpaK y CcrpeyaBakby HUXOBE Aasbe AeBacTauuvje U nponajarba, a HeH
CYLUTMHCKM CMMCA0 U CBPXA je O4yBake MHTErpuTeTa OBMX MaTepUjaiHUX CBjeJOKa ernoxe Koja
HecTaje. Y OBMM OKBMPUMA PEBUTANM3AUMjY MOXKEMO O6jacHUTU Kao PasHOBPCHOCT
moryhHoOCTM M onuuja Koje omoryhaBajy Aa 'cTapu' NpocTop CAYKM HOBUM, CaBPEMEHUM
HamjeHama, nctoppemeHo Wwtutehu npownocty 6yayhHoctu [4].

Y KOHTEKCTY HaBefeHOr 3ak/byyyje ce Aa ,3anylTeHM NpoCcTopu NpeacTaB/bajy eBUAEHTaH
npobaem, ann u nponywTeHy waHcy” [17:60]. EBUAEHTHO je HenpenosHaBake Npobnema m
NnoTeHUMjafa 3anylwTeHUX MPOCTOPa, Kao M HEemnocTojarbe jacHe BU3Mje M CTpaTernje Ha
pPasAnYUTUM agMWMHUCTPATUBHUM HUBOWMMA, OF, HAUMOHANHOI A0 JOKanHor. [BOCTpyKu
edekat oBor npobnema ornega ce y napuMjaiHOM W HENPOMULL/BEHOM aKTUBUpPAkbY
3anywWTeHMX NPOCTOpa, KOoje 3a Moc/beamuy UMMa YrpoXKaBakbe U YHULITaBake KyATYpHOr,
NPUPOLHOr W rpafauTes/bCKor Hac/beha, AOK ca Agpyre cTpaHe, WMHEPTHOCT Yy pjeluaBakby
npobnema mnu ognararbe bas/berba NPobaemMom, NPOY3POKyje WTeTy U rybuTak Ha CBUM
NPOCTOPHMUM HMBOMMA M Yy CBUM chepama APYLUTEBHOT XKMBOTA — EKOHOMCKO]j, KYNTYPHO] U
€KO/OLLKO].

[pyWwTBEHWN, KYNTYPHU U EKOHOMCKM MOTEHUMjaNN Koje 3anyLuTeHW NpocTopy NPUPOLHO U
WHTErpasHO CaZpiKe, YKasyjy Ha HMWXOB BULWECTPYKM 3HAYaj, KA0 U HA HY)KHOCT HMXOBE
pereHepaumje. MHMLMjaNHM KOPaK 3a NOCTU3akbe 0BOra LUps/ba NpeacTas/ba U3paga crtparermje
pereHepaumje 3anywTeHUX MNPOCTOPa, WMHTErpucaHe y MpexKy napumjaiHuX MNPOCTOPHMX
CTpaTervja pereHepaumje yropoxeHor rpafackor nejsaxka barbanyke. Kao antepHaTtvsa 3a
APYLITBO KOje HEMpPecTaHO pPacTe U Koje HEKOHTPOJIMCAaHO UCKOpULITaBa NPUPOLHe pecypce,
peBUTaNM3aLMja 3anyWwTEHUX NPOCTOPa NPeACTaB/ba jeAHO 04, EKOHOMUYHUIUX pjeLlerba Koje
omoryhaBa MOHOBHY aKTuBauujy u o¢untpauymjy seh noctojehux wmsrpaheHux cTpykTypa.
PeBuTanusaumja 3anyLlwTeHNX NPOCTOPA NOACTMYE O4PKMBU TEPUTOPUjANHU PA3BO] yTEME/bEH
Ha eduKacHujem Kopuwwherwy rpaackMx NPOCTOPHMUX pecypca, C Hamjepom a Ce CMakbu
HEKOHTPO/IMCAHO WMpeHe HOBOT MPafCcKor TKMBa Ha He3ay3eTe NpocTope.

6. 3AK/bYYHA PASMATPAHA

Y 0BOM pajy cy NnocTaB/beHa MHOra NUTakba U AePUHUCAHU cy MHOTU nNpobnemun. CBaku og,
0BMX Npobsema 3acnyxkyje nocebHy naxry M nocebHa HayyHa U CTPy4YHa MCTpakKuBarba. Y
mehyspemeHy, osgje he 6uTn dopmynucaHe NPETNOCTABKE KOje MOry MOCAYKUTU 3a
yCMmjepaBarbe HOBUX UCTPaXKMBakba M aKkuMja Koje he aetasbHUje ob6jacHUTM penaunjy nsmehy
ypbaHor nejsaxa, brownfield npoctopa v 3eneHe CTpyKType.

- KoHuenT nej3axk npenosHaT je Kao MeTOAO0NOLWKN anat Koju UHTErpuile HEKOAMKO
Ba)XKHWMX acneKkata UCTParKMBarba M Kpeupaka ypbaHor npocropa. WMHCTpymeHT je
WMHTErpasiHe M CylWTUHCKEe KOHLUEeNTyanm3aumje rpaga y Kojoj AOMUHUPAjy CUMYATAHO
carnefaBsarbe  MPOCTOPHO-MOPGONOWKMX  CTPYKTypa, HuMxoBe ynoTpebe 1
cybjeKT1BHOr JOXKMB/bAja XKMBOTHOT NPOCTOPa. 3e1IeHa CTPYKTYPa je HheroB cacTaBHU
avo. YpbaHu nej3axk npeactaB/ba MeaMjyM 33 UCTParkuBatkbe, MaHUpatbe,
NPOjeKTOBarbE M 3aLUNTUTY OKPYKEHbA.

- HoBo ypbaHO TKMBO rpaga ce pas3Buja Ha HAuMH 4a YrpoXaBa 3eNeHy CTPYKTypy v
pasrpahyje TpaguvumoHanHy d¢opmy ypbaHor nejsaxka baranyke. Hepoctajy
TEOPUJCKM W aHaNUTUYKM anmapaTh 33 WCTpaxkmMBakbe TpaHchopmaumja ypbaHor
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nejsa)ka M pasymmjeBarbe HOBOI OAHOCA HEroBMX r106a/HO MPEno3HAT/bUBUX U
NIOKaNHO M3parkajHUX KapaKTepUcTMKa. Hosum ypbaHu nejsaxk 3axTvjesa HOBM NPUCTYN
nnaHuparby, 06/IMKOBatby U HOBE METOAE aHanu3e.

Brownfield npoctopu npeno3HaTt cy Kao nocebaH NPOCTOPHU Pecypc U UHCTPYMEHT
32 3aWTUTY M YyHanpehewe 3eneHe CTPYKType YHyTap ypbaHor nej3aka.
MpeycmjepaBartbem npakce Heoarosapajyher kopuwhewa greenfield npoctopa wu
APYrUX 3e1leHNX NPOCTOPA 33 CMjeLlTarbe PagHUX, MOCNOBHUX U YCAYKHUX GYHKUM]a,
Ha peaKkTUBMparbe U peBUTaAn3auMjy 3anywTeHUX WHAYCTPUJCKUX U BOjHMUX
KOMM/IEKCa, 3e/ieHa CTPYKTypa ypbaHor nejasaxka 6w gocturna HoBWM CTaTyc M
aKTMBMpPatrbe HOBOT ypbaHUCTUYKOT TpeTMaHa. JobuTt oa oBe 3amjeHe je BULIECTPYKa:
oyyBatbe ypbaHOr nejsa)ka; peBUTaNM3aLMja EKOHOMCKM W COUMjasHO
nacuBM3NPaHUX FPASCKUX 30HA; MPOMULL/BEHO YCMjepaBake pasBoja y3 yBohere
KOHTpoO/se ynoTpebe 3em/bMWTa WM npasBuaa rpahera; W CyWTUMHCKM, OBHOBA
HajBa)KHMX KOMMOHEHTU ypbaHor uaeHtTuUTeTa bakbanyke Kao nej3amcHoz epadd,
UHOycmpujckoe 2pada...

Y rope HaBegeHom ofHocy brownfield npoctopa 1 ypbaHor nejsaxka nocebHoO mjecto
3ay3MMajy 3aHemMapeHWu, OBMM pagom 'oTKpuBeHU' MOPQONOLWKM TUNOBU 3eseHe
CTPYKTYPE Y OKBUPY 3anyLTeHNX U HepyHKUMOHANHUX NpoCcTopa. BpujeaHocTn oBux
3abopaB/beHMX NPOCTOPHMX 0bpa3aLa 3es1eHe CTPYKTYpe CYy NPBEHCTBEHO EKO/IOLWKe
npupoae, annm OHW MNocjeayjy W CBOJCTBEHY APYLWTBEHY, KYATYPHY W UCTOPUjCKY
BPUjeaHOCT.

AKTYENHU npucTyn ypBaHWCTUYKOM NAaHupakwy Huje npunaroheH caBpemeHuMm
TPaH3UUMjcKMM npobnemuma rpaga. Jow ysujek je To ypbaHM3am Koju naaHoBUMA
ycmjepaBa ypehewe UM uM3rpagky rpagoBa, a HeAoCTajy MPaBUAHULM O
ypbaHuUCTUYKO] perynaunju u rpahemwy ca GAEeKCMBUAHMM HOpmaTMBMMa —
OpUWjeHTaUMOHMM NPaBUIMMA KOja CE MOTY MUjeraTW y CKNady ca NpoMUjereHUM
notpebama u moryhHocTMma. Kpeupartbem npasBuHMKA O OMNWTUM MNPaBUIMMA
perynauuje ypbaHor nejsaxa rpafoBa M Hacesba omoryhuno 6u ce ycknahusarbe
NAaHOBA U CTA/IHO NPOMjEH/bUBUX KOHTEKCTYaIHUX YCNOBA, NoTpeba u nHTepeca.

OcHOBHa NpenopyKa 0BOr paja je NpuMjeHa MHTEPAUCLMUNANHAPHOT U UHTErPAAHOT NPUCTYNa
y CTyamparby KomneKkcHor ¢eHomeHa ypbaHusaumje u nnaHuparba M 0b6mMKoBarba HOBOT
ypbaHor nejsaxa. MHTerpanHu npuctyn pereHepaumju ypbaHor nejsaxka nopgpasymujesa
MeTOAO/IOWKM U nNpobiemMcKM BULIEACNEeKTHO carnefaBatbe W - AjesioBakbe Yy  LU/bY
aKTMBMpParba NPeno3HaTMX NOTeHUMjana NpocTopa. HeKn o4 cyITUHCKUX KOpaKa cy c/beaehu:

BulweacneKTHO MHBEHTapucakbe pecypca M noTeHuMjana WKMper rpaackor noapydja
Ca TEeKMULUTEM Ha 3e/1eHOj CTPYKTYPU LieHTPaNHe rpaacKe 30He U pybHUX 30Ha rpasa,
ca nocebHUM ocBpTOoM Ha brownfield v greenfield npoctope 1 obane pujeka.

Kpenpate Wnpoke NoHyae MOAENCKUX ONLUMja UHTErpanHe 3alTute, yHanpehera m
pereHepaumnje noctojehe 3eseHe CTPYKTYpe, KAO M MAaHMpakba, NpojeKToBaka U
MHTeprnonauuje HoBe. ocebHy naxry Tpeba NOCBETUTM HUXOBOM CUCTEMCKOM
nosesunBatby.

dopmuparbe UHTErpasHe Mpexke napumjanHux NPOCTOPHUX CTpaTernja u nporpama
pereHepaumje NPOCTOPHUX LjenrMHa yHyTap ypbaHor nejsaxa. HeonxoaHo je aa ce
napuujanHe crpatervje UHTEPAUCUMMIMHAPHO KOHUMMWpajy W nosesyjy Yy
jeAnHCTBEHE MpeXKe Ha rPaaCcKoM HUBOY.

028-039 | 37



028-039 | 38

H.Hosakosuh, . CumoHosuh, T. Byjuunh Mpomuwsbare npuctyna pereHepaumju.... [1] 2013 1[1] AlT+

Pa3Bujarbe N0KaNHO OCjeT/bUBe cTpaTervje pesutanmsauuje brownfield npoctopa Kao
CaCTaBHOr Aujena cTpaTervje pereHepaumje LjenoBuTor ypbaHor nejsaa.

360r cneunduryHOr Kapaktepa rpaga barbanyke Kao uHdycmpujckoe epada v 8ojHoz 2pada
KOju NMPOMn3MNasu U3 ApyLTBEHO-UCTOPUJCKOT KOHTEKCTa Apyre NoJI0BUHE NPOTEKI0r BUjeKa, 1
KOHayHO, 360r TpajHe KapaKTEPUCTUKE HEroBOr WAEHTUTETa Kao MNej3aKHOr, BPTHOT WUAK
3eNeHOr rpafa, NpeasoXeHa cTpaTerMja MHTerpasHe pereHepauuje ypbaHor nejsaxka uma
CHa)KHO YMOpMLUTE Yy NOKAJIHOM WAEHTUTETY M ypbaHoj Tpaauumju. OHa MCTOBPEMEHO MMa
YHUBEpP3a/IHE M ayTEHTUYHE OAJIMKe, CMMBONIMYKA U CBPCUCXOAHA 3Hauyerba, U omoryhasa
CTpaTeLlKOo AjenoBarbe NyTem KOHKPETHUX akuuja.
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BpaHkuua Munojesuh

ApxumeKkmoHcKo-2pahesuHcKu ¢hakyamem YHusepumema y baranyyu, Bojeode Cmene CmenaHosuha
77/3, barbanyka

YTULAJ YPEAHUCTUYKOT MIAHUPAHSA HA YPEAHM PA3BOJ TPAZIOBA Y
BOCHW 1 XEPLIEFTOBWHM OZ, 1945. 10 AAHAC (CTYMIA CYHAIA
BAHBA/TYKE)

ATICTPAKT

Yp6aHUCTMUKO NaHMpake Ha npocTtopy BocHe M XepuerosuHe ocTBapyje 3HayajaH yTuuaj Ha ypbaHu
pas3Boj rpafoBa oA 3aBplieTka [lpyror CBjeTCKOr paTa, Ma CBe A0 AaHawker BpemeHa. Y nepuoay
coumjanmsma naaHuparse rpagosa je buno mexaHM3am 3a NPOCTOPHO Kpeuparbe ApKaBHUX Nporpama
pa3Boja, YMja peanmsaumja je 3aBUCKMNA UCK/bYUMBO O MOAUTUYKE U EKOHOMCKE MOhK ApyKaBe U HeHUX
eKkcrnoHeHaTa. MosuLEH cTeneH peanu3auuvje NAaHOBA YTULAO je Aa OAHOC NAaHWparba U KapaKkTepa
ypbaHe popme byae cBe ounrnegHuju. EKCnepTcKM OpjeHTUCAHO, NPOCTOPHO-GUINYKN AETEPMUHUCAHO,
y nepuogy ocampecetTux rogmHa XX BujeKa nnaHUparbe je CHaXHO geTepMuHucano ypbaHy
NAaHUMETPUjy, CTBAPaNo NPOCTOPHE YC/I0Be 33 HOBE rpaacke ¢yHKUMje U jacHo aeduHUcano NnpocTopHe
penauuje, ypbaHe penepe M Kapaktep ¢u3MuUKe CTPyKType. Y nepuopsy TpaH3uuuje ypbaHUCTUUKO
NAaHWparbe ce Ooc/arba Ha TPXKULWHE KpuTepuje Koju Texe Ka nosehary edukacHocTM Kopuwhera
rpagckor rpaheBMHCKOr 3eM/bMWITA, Kao jeAHOM Of, OCHOBHMX npuctyna ypbaHoj o6HoBwW.
JNinbepanusaymnja gpywTBEHNX OAHOCA, MAapTUUMNALMja, AeHAUMOHAAM3aumMja rpaackor rpaheBuHCKor
3eM/bUILTA, NPMBaTM3aLMja APMKABHOI KanuTana u rnobannsaumja HeKU cy o MHOrobpojHMx npoueca
KOjM YTMUYYy Ha HOBWM NPUCTYN YPOAHUCTUYKOM MAaHUparby Koje, Ha Apyraynjn, Marbe AMPEKTaH HAuuH,
jow yBujek npeacTas/ba 6UTaH yTnLajHKM dakTop Ha ypbaHy TpaHchopmaLmjy.

KroyuHe pujequ: ypbaHu pazeoj, ymuyaj, ypbaHUCMu4Ko naaHuparbe

INFLUENCE OF URBAN PLANNING ON THE URBAN DEVELOPMENT OF CITIES IN
BOSNIA AND HERZEGOVINA SINCE 1945 UP TO PRESENT (CASE STUDY OF
BANJALUKA)

ABSTRACT

Urban planning has created significant influence on urban development of cities since the end of the
World War Il up to present. During the period of socialism, the urban planning was the mechanism for
spatial arrangement of state's development programs, whose realization depended only on political and
economic power of the state and its representatives. The degree of implementation of plans was in
direct relation to the impact of planning on urban form. Expert-oriented, spatially determined, urban
planning had a great influence on the urban planimetry, created the conditions for the new urban
functions and clearly defined spatial relations and the form of the physical structure in the period of the
80s of the 20th century. During the period of transition, the urban planning was based on the market
criteria whose aim was to increase the efficiency of the land use as the main approach to urban renewal
today. The liberalization of social relations, participation, denationalization of the city land, privatization
of the state capital and globalization are just some of the many processes affecting the new approach to
urban planning, which is still a significant influential factor of the urban transformation but its influence
is changed and less direct.

Key words: urban development, influence, urban planning
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1. YBOA

Yp6aHUCTUYKO NAaHMpake NOcTano je peneBaHTaH dakTop geduHucarba ypbaHor passoja
rpagoBsa y bocHM n XepuerosMHu HaKOH 3aBplueTka [pyror csjeTckor pata. Noa nputuckom
MHAYCTPUjanmsaumje jayao je npouec ypbaHu3aumje y3poKOBaH A0/1aCKOM BenuKor 6poja
CTaHOBHWMKA W3 pypanHUX pernja y rpagose. M3rpagwa MHAYCTPUJCKMX KOMMIEKca Yy
rpagoBMma WAM Ha rpagckum nepudepujama 6una je OCHOBHWM NOKpeTay 33 W3rpafrby
npatehnx pagHWYKMX Hacesba, Kao M OCTaNux rpagckux yHKUMja M cagpikaja. Y nepuogy
couMmjanMsama OCTBapeH je HajUHTEeH3UBHUWjM pa3Boj PyHKUMja WM cagpikaja og onwTer
OPYWTBEHOr MHTEpeca y LjeNOKYNnHOM WMCTOPUjCKOM TOKY pa3Boja rpaZoBa Ha TepuTopujm
bocHe u Xele,eI'OBMHell], yume je nopactao HMBO ypbaHuTeTa y BehuHM rpagosBa Ha OBOM
noapyyjy. YpbaHUCTMUYKO NaaHupare je 6uno mexaHu3am 3a MPOCTOPHO TPAHCMOHOBaHe
Op’KaBHUX Mporpama pasBoja YMja peannsauumja je 3aBUCUIA UCK/bYYMBO OF, MOSIUTUYKE U
eKOHOMCKe MohM pgp)KaBe U HEHWUX eKCnoHeHaTa. MPOCTOPHO-OUINYKM [EeTePMUHUCAHO,
naaHuparwe ce 6aBuNO cBeobyxBaTHUM AedUHUCarbeM ypbaHUx cuctema Koju, y BehuHu
cny4ajesa, 40 Taga HUCY BUAK LjeNOBUTO U CUCTEMCKM YPOAHUCTUYKM dopmmpaHm. CHaXKaH
YyTULaAj Ha NAaHEPCKM NPUCTYR, KOju je BUO eKCnepTCKU yTeMesbeH, OCTBAapPUAM CY NPUHLMUMNK
nnaHuparba M3 ATMHCKe nosesbe (1933), HapounTo 30HCKa AMCTPUBYLMja ypbaHux dyHKUMja.
M3 nepuopa wespecetux U cefamaeceTnx roamHa XX sujeka gatvpajy npeu ypOaHUCTUYKM
AOKYMEHTU MNAHCKOr pa3Boja 3a MHOre rpagose Ha Hawem npocTopy. Mocweara (apyra)
reHepaumja ypbaHUCTUUYKMX NNaHOBA MaxoMm je ypaheHa ocampaeceTux rogmHa XX Bujeka u ¢
HOM Cy rpaZoBN AOYEKaNM HOBY enoxy pa3Boja Koja je oTnoyena TPaH3MLUMjOM ApYLUTBEHOT
cucTema y HeonmbepanHu Mogen, Koju je joll yBUjeK, Mo MHOTUM acleKkTUMa, y TOKY.

MnaHuparbe y NpBOM Nepuoay ApyLUTBEHe TpaH3uumje (Kpaj aAeBeseceTux roguHa XX Bujeka)
0oCTBapWo je camo GOpMasHU KOHTUHYMTET, HAa OCHOBY 3aKOHCKOI Baeka NPEeTXOAHO
YCBOjEHUX MPOCTOPHO-NNAHCKUX AOKYMeHaTa. Y CyWwTUHW, Nepuos TpaH3uumje y Kojem cy
BaXXW/IM NNAHOBM U3 Nepuoa CoLmMjann3ma, NpeacTaB/bao je NAaHepCcKn ANCKOHTUHYUTET, jep
BehMHa NaaHOBa, Ca CTaHOBULUTA ONWTUX APYLUITBEHUX MPOMjEHa U HbUMXx0Be pedaekcunje Ha
ypbaHn npocTtop, Huje Huna npumjeH/buBa. FOTOBO ABajeceT roAMHA HAKOH MoYeTKa
CUCTEMCKUX APYLUTBEHUX NPOMjeHa, BeNMKM 6poj rpagoBa y bocHM 1 XepLuerosmHm jow ysujek
Cce He pasBMja nNpema HOBUM YPOAHUCTUYKMM MNAAHOBMMA, LITO YKasyje Ha HeAoCTaTak
CTpaTeLWKor NAaHnpara ypbaHor pa3soja, 3aCHOBAHOI HA aKLLENTUpPakby akTyesHUxX notpeba y
opraHusaumju ypbaHor npoctopa M CaBpPeMeHUM npuUcTynMma ypbaHOM naaHuparby.
PerynaunmoHo nnaHuparbe ce ogsuja ¢parmMeHTapHO, MO METOAO0/IOrMjU Koja je y NpBOM
nepvoay TpaHsuumje 6una BUweE OCNOHEHA HA MO3UTUBHA WMCKYCTBA M3 NpaKce, Hero Ha
3aKOHCKY pery/aaTuBy Koja Huje Ha Bpujeme npenosHana cneumdruyHOCTM HOBOT BpeMeHa. [2]

Y nepvogy TpaH3Wumje NaaHUpare Ce 3aCHUBA Ha TPXULLIHMM KpUTEpUjUMa KOjU TexKe Ka
nosehary edpuKacHocTM Kopuwherba rpagcKor 3em/bulTa, Kao jeAHOM Ofi OCHOBHMX
npuHuMna ypbaHe obHoBe. [eHauMoHanM3auMja rpaackor 3emM/bUWTa, MapTUUMNaumja y
niaaHuMpary U OA/NyuYMBatkby, NpuWBaTM3auMja ApP)KaBHOr KanuTana y coepu npuspese,
TEXHONOLIKE MHOBaLMje, pa3Boj MHPOPMATUYKOT APYLITBA M OCTanu npouecu rnobanusauuje,
HEKM Ccy o4, MHOrO6pPOjHMX ApyLWTBEHUX GaKTOpa KOoju AONpPUHOCE AMHAMUYHUM NPOMjeHama
M yTM4y Ha ¢dopmy caBpemeHux rpagosa. MnaHuparbe gaHac nonasu of carnefasatba U
pa3ymujeBarba cnoxeHor ¢peHOMeHa rpaja Koju ce HenpecTaHO Mujera. CTora cy HOBMU
NPUCTYNU NAaHUMpakby HEOMXOAHW, HEe Camo Yy rpagosuMma TpaHauumnje, seh un y cBjeTckum
OKBMpUMA ypbaHuM3aumje. Mlako NocToje MHOre HeZOyMULE O Y/103M U 3HaYajy NaaHMparba 3a
ypbaHu pa3Boj rpagoBa AaHalwuMue (LWTO ce No HEeKMMA HasuBa ,KPU3OM NaHWpama“), y
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NUTaky je, 3anpaBo, KpM3a MULL/bEHA O TOME LITA je M KakBo Tpeba Aa byae nnaHupare
rpagosa Ha noyeTky XXI Bujeka.

Tparatbe 3a ONTUMANHMM ypbaHMM MOLENOM NPUMjEPEHUM KapakTepy M noTpebama
CaBpemMeHOor ApyLITBa jol YBUjeK je HedoBpLUEH 3a4aTak CTPYYHMX M Hay4yHUX KPyrosa Linpe
3ajegHuuUe 3emasba Y TPaH3MUMjU. Pas3nosum nexe y CNOXKEHOCTM M HemoryhHocT ada ce
OVPEKTHO npey3umajy roToBUM MOAENN KanUTaNUCTUYKKM ypeheHux cuctema U KopucTte
FbMXOBA WMCKYCTBA, LWTO je 6MN0 NOKyWaHO Yy NpeTXxoAHMM nepuoguma. MctospemeHo,
NAAaHOBW HAcTajy W Tpacupajy pa3Boj rpaoBa Ha BULLE UAM Makbe YCMjellaH HauuH U HUXOB
YyTULAj HA KapaKTep ypbaHor pasBsoja je eBUAEHTAH.

Y oBOM pagy npeacTaB/beHa je yaora ypbaHUcTUYKor naaHuparea barwanyke og 1945. roanHe
[0 faHac y ypbaHom pasBojy rpaja, OC/AMKaBakbem chneumduyHoCTU, annm U reHepasHux
33aKOHUTOCTU KOje ce MOry npeno3HaTu Kog BehuHe rpagosa y buX, Kaga je oBaj acnekT y
nuTamy.

2. YPBAHUCTUYKO NIAHUPAHGE BAFANYKE OZL IPYTOT CBJETCKOT PATA
J10 IAHAC

2.1. YPBAHUCTUYKO NNTAHUPAHE BAHATYKE O/1 1945. 40 1992. TOAUHE

YpbaHuUCTUUYKO nnaHupake bakbanyKke je, nopen NAaHCKUMX enemeHaTa perynauuje Koju cy
3ano4yeTy y nepuoay aycTpoyrapcke BNagaBuHe U HacTaB/beHU y Bpujeme Bpbacke 6aHoBMHe,
noctano pedepeHTaH dakTop ypbaHor pas3soja Tek of wesaecetnx roanHa XX sujeka. OHo je
o4, 1945. roguHe no aesefeceTnx rogMHa 6Ua0 o4pas CoOLUMjaIMCTUYKOr APYLUTBEHON CUCTEMA
Yy OKBMpPY Kojer ce rpaj passujao ca CBOjUM MjecTOM WM YAOrOM KOjy je MMao Ha wupem
OPYLUTBEHO-NONUTUYKOM NaHy yHyTap COPJ. Ha KapakTep M WMHTEH3UTET pa3Boja AoJaTaH
YyTULAj OCTBApMO je Pa3sopHU 3eM/bOTPEC KOoju je rpag noroamo y oktobpy 1969. roauHe,
HAKOH Kojer je, 3axBasbyjyhu nomohu 13 3em/be U MHOCTPAHCTBA, 3ano4yesia CHa*KHa obHoBa M
ypbaHn npeobpaxkaj. M3rpagrom objekaTa ApywTBEHOr CTaHAapAa yBedeHe Cy HoBe MU
yHanpujeheHe Beh noctojehe rpaacke ¢yHKUMje ¢ Kojuma je bBarbanyka noctana
WHAYCTPWU]CKU, 34paBCTBEHU, 0BPA30BHU, KYATYPHWU, CMOPTCKU U afMUHUCTPATUBHU LeHTap
lWIMper perMoHa. Ynararwe y UHAYCTPUjy U CTAHOrpagtby NOYETKOM cefamieceTux roauHa,
Y3pOKOBaJIO je gocesbaBarbe Beher 6poja HOBUX CTAaHOBHMKA. M3 Tor nepuoaa AaTupajy HoBa
ctambeHa Hacesba: ,bopuk”, ,Crapyesnua”, ,Hosa Bapow”, ,Cumo MaTaBys“ n ,Xucerta”,
Koja cy, aHraxkyjyhu HoBe TepuTopuje ypbaHor nogpyyja y KBaAUTeTaH aMbujeHT CTaHOBaMa,
y3 nocrtojehe 3eneHWNO rPajCcKMX yauua M napkosa, Te npupogHy obany Bpbaca, mana
gonpuHoc ypbaHom uaeHTUTeTy rpaga. W nopeg wusrpagwe Beher 6poja objekaTa
OPpYLWITBEHOr CTaHA4APAa, LEHTpasHO noAapyyje rpaja Huje AOXKMBjeno TpaHchopmaumjy Koja
61 gonpuHMjena nosesmBarby GUINUYKUX CTPYKTYPA Y KOMNAKTHU]Y YpbaHy LjennHy.

MHTeH3MBHEe aKTMBHOCTU Ha 0OHOBM rpaga AoNpUHKMjene cy pa3Bojy NaaHupaka Koje je buno
APYLWTBEHO OpUjeHTUCaHO. BbpojHe cTygunje rpaackux ¢yHKUMja (CTaHOBaHe, LWKO/CTBO,
34paBcTBO, caobpahaj, KomyHanHa MHGPACTPYKTYPa, CNOPT, pekpealmja), Kao u ,Hosenmpaxu
ypb6aHUCTUUYKKM nporpam” us 1967. roanHe npeTxoannn cy mspagu ,YpbaHUCTUYKOr nnaHa
barbanyke 1975-1995“ (cnmka 1 nunjeso u y cpeanHn). C 063MpoOM Ha UMHbEHULY Aa Ce rpaj
Bbarbanyka 1961. roa. pacnpocTupao Ha TepuTopuju of cca 2720 ha, eBUAEHTHO je aa je
ypbaHo nogpyyje OBMM AOKYMEHTMMa 3HauyajHo npowupeHo (y ,,YpbaHWUCTUYKOM naaHy
1975-1995“ je usHocmno 12. 392 xa). OBaj AOKYMEHT joll yBMWjeK NpencTaB/ba 3BaHUYHM
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njaaHepcKn OCHOB MO Kojem ce BaranyKa passuja ceBe go gaHac. tbume cy pedumHUCaHU CBU
CTpaTeLKN enemeHTn pa3Boja rpafcke Teputopuje (HamjeHa nospluMHa, ypbaHe dyHKuMje,
pas3Boj CTpaTelKuUx enemeHata WMHPPACTPYKType, 3aWTMTa NPUPOAHOr W rpaauTes/bCKOr
Hac/beha. OfpKMBOCT OBOr MJlaHa CBe A0 JaHallerber BpeMeHa or/lefa ce, He camo Yy
KBa/MTETHUM YpOaHUCTUUYKMM pjelueruma Beh 1 y KanauMTupaHocTu npocTopa Ha 220 000
CTaHOBHMWKA, Koje barbanyKa cBe A0 gaHac Huje npesasuwna. (MnaH je, mehyTum, y HeKMm
OPYrMM acnekTuma, Koju cy, YrlaBHOM, Y METOAO0/OLWKOj chepu, NOYETKOM [AeBeAeCeTUX
roguHa mnocTao KpyT WM orpaHuyaBajyhun 3a KapakTep M AMHAMUKY APYLUTBEHMX NPOMjeHa).
YpbaHUCTMUKO NnaHupare rpafja je cegampaeceTMx M ocampeceTux rogmHa XX Bujeka y
OCHOBM, BMNO eKCNepTCKO U MHOTa pjellerba Cy ce AOHOCUAA Ha NoJby CTPyKe. To je HapounTo
6Un0 M3paXKeHO MOYETKOM cefamAaeceTvx roAuHa Kafa je y barbanyum Ha npunpemu
ypbaHuUcTMYKOr nnaHa, 3ajegHo ca gomahum ypbaHUCTMMA, AjenoBana M KOHCYATaHTCKa
dupma ,Swecco” m3 LUTOKxoNMa, y OKBMPY nNporpama goHaumje YjeaurbeHUX Hauwmja.
EkcnepTckn npuctyn 6Mo je omoryheH jep cy ApxaBa v onwTuHa baranyka 6uam
AOMMUHAHTHM HOCMOUM (MHBECTUTOPM) NNAHCKOT pa3Boja y Kojem je buno suwe moryhHOCTHM 3a
adupmaumjy CTpy4yHUX pjellerba y NpoLecy NAaHMpaka, 3a PasnKy o4 cajallrber BpemeHa.
[aHac, y ycnoBMma npeHarnaweHe naptuuunaumje u esanyaumje njaHepcke ynore of
eKcnepTCcKe A0 nocpeaHUYKe, NAaHOBKU YecTo BUBaAjy AULLEHU peanHO MOryhnx KBaIUTETHUX,
CTPYYHUX U OPYLUTBEHOKOPMCHUX pjellerba. MNporpamu paseoja 6uau cy y HagnexHoctn CU3-
0Ba M MAPTULMNUPANAU CY Y U3pagM MPOCTOPHO-MNNAHCKE AOKYMeHTauuje, npu Yyemy je 6uo
06e36ujeheH KOHTMHYMTET NAaHUpPakba U KOHTPO/A APYLITBEHOT Pa3Boja O BULIET 40 HUKUX
HMBOA BNACTU.

Ocampgecetnx roamHa XX BujeKa y bawbanyum je, 3axBasbyjyhu pajenoBamy rpagckor
YpbaHuCcTUYKOr 3aBoAa YpaheHo BULLe peryaaLMoHUX NaaHOBA 3a rPajcKy TepUtopujy, npema
Mozeny CTPUKTHE Mapuenauunje n aetasbHor AeduHUCarba XOPU3OHTANHUX U BEPTUKANHUX
rabapuTta, Te ypehera jaBHMX NoBplMHaA. MHore peanusaumje y NpocTtopy HacTajne cy Kao
OMpPEKTaH oapas ypbaHWUCTUYKUX BM3Mja ypbaHe TpaHchopmaumje. Kpajem ocampeceTux,
€KOHOMCKA Kpu3a je foBena A0 CMakbeHOr APXKaBHOI MHBECTMPAHA, @ CAMUM TUM U U3pae U
peanusauuje nnaHosa. Hekn og wux Beh Taga HUCY BUAK peanHU U OLPKMBU, jep HUX0Ba
pjewerba HUCY 3af0BO/baBafa KpUTepUjym edbuKACHOCTM y HauuMHy Kopuwhera rpasackor
rpaheBuHcKor 3emsbUuwwTa. To je 6Mo cayyaj ca MaejHum pjewersem ,,Mane vapuwwnje” ,
npocTopom OKo Lamuje Pepxaguje, raje je nsrpagrba manux objekata HUCKe CNPaATHOCTM Y
LeHTpY rpasa buna HemHTepecaHTHa 33 peanunsauujy.
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Cnuka 1. /lujeso: HosenupaHu ypbaHucmuyku npoepam baranyke 1967; y cpeduHu: YpbaHucmuyku naaH barbanyke
1975-1995; decHo: Haupm ypbaHucmuy4koe rnaaHa barbanyke 1990-2005

2.2.  YPBAHUCTUYKO MNJTAHUPAHE BABATYKE O/l 1992. TOOMHE A0 AAHAC

M3paay HoBor ypbaHUCTMYKOr nnaHa rpaga 1990-2005 (cnuKka 1, aecHo) 3aTeknia cy paTHa
[ellaBaba M MHOre NpomjeHe ApPYLITBEHO-NOAUTUYKOT U €KOHOMCKOT ycTpojcTBa bocHe u
XepuerosuHe y nepmoay 1992-1995. OHe cy yumMHWAe 4@ HALUPT OBOF [OKYMeHTa byze jeanHa
¢$asa nnaHa KOju HUKaZA HWje 3aBpLUEH, jep je, NpaKkTUYHO, 6Mo npesasuheH y camom TOKY
tberose m3page. OBO roBopu y MpPUAOr Te3n Aa cy, yc/bed TypPOYNeHTHUX U AMHAMUYHUX
nepuvoa passoja ApPYLITBEHMX MpoLeca Ha Teputopuju bocHe n XepuerosuHe, npomjeHe y
ypbaHom npoctopy 6une 4Yecto Hp)Ke o4 NAAHCKUX pjeluetba. [3], Moc/beamua oBakBuMX
OKOJIHOCTU je nojaBa HeferasHe rpagHe Koja Ce YBUjeK BeXe 3a Mepmoae CHaXKHUX
OPYLITBEHO-EKOHOMCKMX M AeMorpadCcKMxX NpomjeHa, a MoHeKaz je y3poKoBaHa U NPUPOAHUM
KaTacTpodama, Kao WTo je To 6mo cnyyaj ¢ barwanykom 1969. roauHe. Haupt YpbaHuctuukor
nnaHa 1990-2005, Takohe je, Kao M MPETXOAHW NaaH MMao TeHAEHUMjy wupera ypbaHe
Teputopuje (obyxsaTt je msHocmo cca 15 000 ha) wTo je NpuMmjep eKCTeH3MBHOr mMogaena
pasBoja rpajcKke TepuTopuje Koju HMje 6MO paumoHanaH M 3acHOBAH Ha yHanpehery
NPUPOLHUX N CTBOPEHUX BPUjeAHOCTM ypHaHOTr NPOCTOPa U HeroBe OKOJIMHE.

Mpouec TpaH3uumMje ApyWTBA M3 COLMjAIUCTUYKOT Y TPXULIHO OPUjEHTUCAHO, Y OCHOBMU je
baBopm30Bao peanaH U OApPXKMB pa3Boj Ha 6asm BAacTUTMX pecypca, Ha OCHOBY 3aKOHOM
yTemesbeHUX pjellerba y cBUM 061acTMma, Koja ce, cBe A0 AaHac, AOHOCE Y KOHTUHYUTETY, C
HacTojatbeM [fa Ce LjenokymnaH cucTtemM HemnpekMaHo nobosbllaBa M XapMOHU3yje [0
npuxBaT/bMBoOr mogena. M3paga HoBor ypbaHUCTUYKOT NaaHa, npunaroheHor nsmujerbeHnm
OPYWTBEHMM YCI0OBMMA, NOHOBO je aKTyenmnsosaHa 2004. rognHe. HakoH HEKOAMKO roanHa
npunpema u uspage nparehux cryamja (,,Cryamja caobpahaja“, YpbaHuctmukm 3asog PC, a.a.
barbanyka, 2008. u ,CtpaTervja pa3Boja barwanyke go 2015.“, EKOHOMCKM WHCTUTYT
Batbanyka, 2008.), npujeanor nnaHa je yrepheH 2009. roanHe (cavKka 2). Yoben npomjeHa y
BNIACHMYKOM CTaTyCy HOCMOL,A U3paZe AOKYMEHTA, HU OBaj MNaH Huje AOBeAEH A0 YCBajakba.
KapakTepucTnke oBOr nsaHa Cy aKuenTupakbe HacTaZnx NpPoOMjeHa y NpocTopy M HUXO0BA
npeunMsHa nNpocTopHa wuaeHTMOMKauMja ycbes MpUMjeHe CaBpemMeHUX WHOOPMaATUYKKX
TexHonoruja (TMUC), wTto o Taja Huje 6uo cnyyaj. Mpouec npusaTU3aumje, BAACHUYKA U
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dYHKUMOHANHA peopraHM3aumja WHAYCTPUJCKUX W BOJHUX KOMMIEKCA Yy NpoCTopy cy
eBMAEeHTUpPaHe ca npujegnosnma byayhux TpaHchpopmauymja. Ocum CTPUKTHOT AeduHUCarba
jaBHMX npocTopa W cagp:Kaja, CMjepHuUe 3a npoBohere nnaHa ca ¢aekcMbuaHmnjum
oapeAHUUamMa M OMWTa npaBuna rpahera npeacTaB/basn Cy HarosjewTaj HOBOF,
bnekcMbunHujer npucTyna naaHuparby U ynpasibakby ypbaHMm pecypcuma.

NcTtoBpemeHOo ca M3pafom ypbaHUCTUMUKOr NiaHa M NpoBeadeHuX NAAaHCKUX AOKYMeHaTa, y
NpOCTOpy Cy Ce NepMaHeHTHO OABWjafe aKTMBHOCTM Ha M3rpajtu HOBMX objekaTa Koje cy
6une pesynTaT aKTye/NHUX JAPYWTBEHWX noTpeba, NPBEHCTBEHO Yy cdepu npuBaTHOr
npeay3eTHUWTBA. To roBOpWU Yy NpUAOr Te3u Aa Cy rpagoBu TpaH3uuMje AMHAMUYHK, NOA,
CHaXXHUM yTULAjeM APYLWITBEHMX MpoLeca Koju ux moauduKyjy M ga nnaHuparbe mopa
aKLenTMpatTM Hactane npomjeHe M HoBe noTtpebe ycmjepasajyhu HuUxoBe NPOCTOPHE
pednekcvje Ha onTUManaH HauuH. MpuBaTHE WHBECTUUMje MOCTase CYy OCHOBHM MOKpeTay
ypbaHux TpaHchopmaumja y BMAY M3rpaarbe MOCNAOBHWUX objeKata Maaux W cpenrbux
npeayseha NpousBogHOr, CEPBUCHON, CKAAAMLIHOT M TproBaykor tTmMna. OBM cagprKaju ce
rpage Hajuyewhe y3 nocrtojehe caobpahajHuue ycmjepeHe npema cjesepy ypbaHor nogpyuja,
OWCNEeP3HO M MYHKTOHA/IHO Y OAHOCY Ha rpaacku ueHTap. Mojasmyjy ce, Takohe, BenvKku
LWOMWUHT LLeHTPU U CTaHAAPAM30BaHM 06jeKTM CBjeTCKMX BpeHaoBa Yy pasHUM AjenaTHoCTUMA
(ayTo-rkyhe, 6eH3MHCKe CTaHWLE, pecTopaHu...), Kao 06AnUM robann3aLmnjcKMX yTuLaja.

MNojeanHe MHBECTULM]jE Ce OAHOCE Ha M3rpagby NOCIOBHUX M cTaMbBeHO-NOCNOBHMX 0bjeKaTa
Y YXKeM NpocTopy rpaga, Yume ce popmmnpa KoOmnakTHMUja ypbaHa CTPYKTypa rpaacKor LeHTpa.
3HayajHUju 0bum usrpagre, Kojum 6u ce dopmupane 6NOKOBCKE LjeIMHE WUAN OCTBapuO
KOHTUHYMTET FPajCcKor je3rpa OCTBapyjy ce MjeCTUMMYHO, Te je ypbaHa CTpyKTypa rpaga y
YKEM W LWIMPEM LEHTPYy jow YyBWjeK Y AUCKOHTUHyMTeTy. TpaHcbopmaumja rpaga y
noc/bearem nepuoay rerosor ypbaHor passoja ogsuja ce No Moaeny MHTEH3UBHOT pa3Boja
y Anjeny rpaficKor LEeHTPa y Kojem ce, MHTepnoaaLmjama 1 nonyrasarbem ypbaHe CTPYKTYpe,
nojayaBa epukacHocT Kopuwherba rpasckor rpaheBuHcKor 3emsbuwwiTa. OBaj TpeHS, je, Unak,
NPUINYHO CMOP W OApaKaBa €KOHOMCKe MOryhHOCTM, ann U NOAUTUYKM aMBUjeHT y Kojem
XMBUMO.

Cnuka 2. /lujeso: lNpujednoe ypbaHucmuykoe naaHa baranyke 2007-2015; decHo: kKapma ypbaHoz nodpyyja
baranyke ca npuKka3om MoKpuseHoCmu mepumopuje pe2yaayuoHum naaHosuma 2009. 200. (YpbaHucmuyKu 30800
PC, a.0. barbanyka, 2009.)
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YpbaHa 0bHOBa MPUCYTHA je M Ha NPUMjepy PEKOHCTPYKLMje U Hadorpafre AoTpajaanx
cTambeHunx objekata HacTanux 50-Tux 1 60-TUX roAMHA NPOLWIOT BMjeKa. Y TOKY je aKTMBHOCT
Ha OOHOBWM M peamsajHy Hacesba «byuak», y Kojem cy ucuprnsbeHe ¢usnyke moryhHoctu
noctojehnx MoHTaxHUX cTambeHux objekaTa, WTO 6M rPaACKOM TKMBY Aa/si0 HOBM KBA/IUTET.
MpeHamjeHa NpPOCTOpa BOjHMX KacapHW oTBopuaa je moryhHocT MHTerpucarba MnpocTopa
cneuumjanHe HamjeHe, Koju cy npeacTaB/banun 3acebHe eHKnase y ypbaHoOM noapydjy,
YyrNaBHOM HeAoBO/bHO WM3rpaheHe, y aKkTUMBHY rpaacky ypbaHy CTpyKTypy. JegaH og
NIoOKanuTeTa afanTMpaH je UM PeKOHCTpyMcaH 3a notpebe yHWBEP3UTETCKOr Kammnyca.
TpaHcdopmaumja MHAYCTPUJCKMX KOMMEKCA Ca 3acTapje/loM TEXHOJIOrMjoM, 3anoyeTa
npouecom npusaTM3aumje Ap)KasHOr Kanutana 1995. roguHe, jow yBujeK Huje pana
oyeKkMBaHe edeKTe. Y 0OBOM CermeHTy, M30CTaja je Wupa aKTUBHOCT ApylwTBa Aa Cce,
afleKBaTHUM aKTMBMpPAbEM OBMX MNPOCTOPA, MCKOPWUCTE 3HAYajHU KanauuteTu u ypbaHu
noteHumjanu 6payHdunga.

Y nepuoay TpaH3uumje, barbanyKa je, y3 cBe LeHTpanHe PyHKLMje U3 NPeTXO4HOr nepuoaa,
nocTana noANTUYKU U aAMUHUCTPATUBHM LieHTap Penybanke Cpncke, YuMe CHaXKHO NpUBAaYM
HOBO CTAHOBHMULWTBO. Y HemMoryhHOCTM Aa KpPO3 WMHCTUTYLMOHANHO APYLITBEHO-€KOHOMCKO
Ajenosatbe ancopbyje Hapacne notpebe, rpaf ce CyouMo ca HenerajiHoOM rpagHOM.
Mpoujersyje ce aa y ypbaHom noapydjy erauctupa mamehy 15.000 u 20.000 6ecnpaBHO
HOBOM3rpaheHUx WAM PEKOHCTpyucaHux nocTtojehux objekaTa, WTO NpeacTaB/ba 3HayajaH
$aKTop Koju HeraTUBHUM edeKkTMMa yTUYe Ha ypbaHy caunky baranyke.

Y oBOM nepuoay YOu/bMBaA je U3MMjELAHOCT KOMMATUOUAHMX YHKUMjA, HapOouUTO
WHTepnonaumja MOCNOBHUX [AjenaTHOCTM Yy cTambeHe CTpykType. Tume ce cMamyjy
TPaHCMOPTHM TpoLwKoBM, noBehaBa edpuKacHOCT Kopuwhera rpPaacKkor NPoCcTopa, UHTErpuLly
aKTMBHOCTM, OCTBapyjy HemocpegHuje penauumje CTAaHOBHMLUTBA, LWITO je nogpxaHo Hosom
ATHCKOM noBsesbom (1998). AKTyenusoBaHa je uaeja o 3aWITUTU U yHanpeherwy KUBOTHE
cpeavHe Kpo3 ycknahmBakbe 3aKOHa C eBPONCKUM CTaHAapAUMA.

Yp6aHUCTUYKO NaHMpatbe je y 0BOM nepuoay pa3Boja barbanyke u Aasbe 3HaAYajHO yTMLANO
Ha ypbaHy ¢opmy rpaga. Mako HoBM ypOAHUCTMUKM NNaH jow Huje ycsojeH, Aobpo
AedvHMCAHM WM NNaHCKM (HaZ)KanauMTUpPaHW CcTpaTelku enemeHTU ypbaHor passoja Yy
npetxogHom nnaHy (1975-1995) jow yBuWjek npeactaB/bajy MNAaHEPCKM OKBUP KOjU HUje
3aycTtaBuo ypbaHu passoj rpaga. PerynaumMoHo nnaHupakse je og 1995. go aaHac 6uno
onepaTMBHM HMBO Ha KOjem Cy Ce pjellaBanu 3axTjeBn M noTpebe HoBOr ApyLITBEHOr
KOHTeKcTa. 3HayajaH Ano noBplunHe ypbaHe Teputopuje 6O je MOKPUBEH HOBMM MIAHCKUM
pjewersuma Beh 2009. rogmHe. UHdopmaumja o BakehMm naaHOBMMA je AMHAMM4YHA M
NpomjeH/bMBa, € 063MPOM Ha CTaNHW Npouec M3pafe HOBUX WAM U3MjeHE U peBusuje
noctojehnx nnaHoBa W NpeacTaB/ba OCHOBHO CPEACTBO 3a YrNpas/bake ypbaHUM NpoCcTopom y
opraHMma rpagcke ynpase (CnuKa 2, gecHo). Yecta u3mjeHa perynaumoHUX NaaHoBa je Ao
2010. roamHe 6una y3poKOBaHa METOLONOIMjOM PEerynaLMoHor naaHupamwa (npema
NpaBUIHUKY O caap»Kajy nnaHosa u3 2002. roa.) HenpunaroheHom AMHAMUYHUM NPOMjeHama
y cbepun MHBECTUPAHA. [3] Opa 2010. roguHe, y 3aKOHCKY perynatusy ce yBOAWM 30HWUHI Kao
dnekcmbunaH TMN nposeabeHOr MNAAHCKOr AOKYMEHTa, afn Cy CMakbeHe MHBECTUTUUMje
y3poKOBasie CMarbeH 0bMM nnaHupara U oHemoryhuae nNpakTUYHY NPUMjeHY W PasBoj oBor
Mmozena y npakcu cee Ao gaHac (camka 3). [4]
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Cnuka 3. /lujego: pezynayuoHu naaH dujena ueHmpasnHoe nodpy4ja barbanyke (Cn. In. 6/15/07); decHo: demars u3
Munom npojekma 30HUHea 2007. 200. (YpbaHucmuyku 3a800 PC a.0. baranyka u Odjesbere 3a npocmopHo ypehere
pada barsanyke)

Tako ce perynauMoHO MnaHupake Hanasu y npoujeny muamehy HedbnekcubunHor mogena
perynauuoHor naaHa, jow yBujek Hajuyewhe 3acTyn/beHOr y Npakcu, M 30HMHra Koju Huje Oo
Kpaja MeToZOoNOWKN pedUHUCAH U NPUMUjErbeH Y NAHUPakLY. [5] TeHOeHUMja Ka
bnekcMbunHocT yKasyje Aa yTuuaj nNaaHupara Ha ypbaHy dopmy rpasfoBa y TpaH3uuuju
reHepanHo cnabu, gajyhu npumat apxMTEKTOHCKOM 0bauKoBakby. Mako ce apxutekTama
0CTaB/ba BULUIE NPOCTOPA 33 KPEaTUBHOCT, peasniM3aumje y NpocTopy, HaxanocTt, Ha TOM MoJby
je He4o0BO/bHO KBA/IMTETHUX OCTBapera. Ha cimum 4. je npukasaH jeaaH o pujeTkux objekaTa
unje apXUTEKTOHCKE BpWjeHOCTU cy yHanpujeaune ypbaHu ambujeHt. ObjeKat je usrpaheH
Kpajem pesepeceTux roguHa XX BWjeKa, Ha MjecTy HeKagawwe LInHuha nanaTe Koja je
CpylleHa yc/beg, olTellera y 3eMboTpecy 1969. roguHe. Jlokaunja HoBomsrpaheHor objekTa
Yy APYroj 30HM 3aluTWUTe, Ca AUPEKTHUM KOHTAKTOM Ha Bakydcky manaty MCTo4HUM 3abaTom,
npeAcTaB/bana je BeNIMKU YypOaHUCTUUKM U apXUTEKTOHCKM M3a30B. 3axBasbyjyhu nposoherby
mehyHapoAHOr KOHKypca, M jacHO AedUHUCAHUM YypOAHUCTUUYKMM YCIOBMMA WM Mmjepama
3aWTUTE, peann3oBaHmM objeKaT je BaIOPU30BaH Kao YCNjeLHO apXMTEKTOHCKO OCTBapetse.

Cnuka 4. ®omoepadgpuje nocsosHe 32pade ,,Ekgamop“-a, uzepaheHe y ueHmpy barbasnyke noyemrkom desedecemux
200UHa XX sujeka-npumjep ycnjewHo2 apxumeKkmoHCKo2 ocmeapetba. Y 0ecHUM yesnosuma gpomoepadguja
pUKA3aHa je uHmepnonaayuja Ha objekam Bakygcke naname.

MpumjeHa caBpeMeHUX MHOOPMATUUKMX TEXHONOTUja Y MOC/beAHeM Mepuoay je 3HavajHo
yHanpujeanna metoaonornjy n npolec naaHmpama. Passoj u npumjeHa NMC-a y nnaHmpamy 1
ynpas/bakby NPOCTOPHUM NOAALMMA Yy CTPYYHUM MHCTUTYLMjaMa WM TPaACKoj ynpaBu HaKoOH
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2007. roanHe omoryhunm cy dopmmparbe nNpocTopHOr MHGOopMauMoHor cuctema barbanyke
npwvje Hero WTOo cy cTaHAapAM AedUHUCAHU U YCNOCTaB/bEHN Ha EHTUTETCKOM HUBOY.

2.2.1. PerynauuoHoO nnaHupame

PerynauMoHun niaHoOBM LEHTPasHUX TPafCcKMX 30Ha 6aBuau cy ce (v jow ysujek ce base),
NPBEHCTBEHO, NpobiemaTUKOM ypbaHe PeKOHCTPYKUMje U MHTepnonauuje (camka 5), y uumwy
noctusarba Behe edunkacHocTM y Kopuwherby rpaackor rpaheBnHCKOr 3emsbuiuTa. OBM HUBOMU
WHTepBeHUMje cy Y OYHKUMjU ypbaHe ob6HOBe, jep je rpaAckuM LeHTap, HacanjeheH w3
npoTeknor BpemeHa, 6MO, ocum AoTpajanocTv rpahesuHckor ¢oOHAQ, HEA0BO/LHO
nckopuwheH n ypeheH, a HEroBM KanaumuteTu y AOMEHYy noam3arba HMBoa ypbaHuTeTa
HenckopuwheHn. KBaanTeT HOBMX NNAHCKUX pjellerba 3aBUCMO je YMHOTOME 0, aKTUBHOCTU
rpaficke ynpasBe Ha TMpeno3HaBakby W 3aWTUTM jaBHOr MHTepeca, Kao M npoueca
napTuuMnaumje rpahaHcTBa M MOTeHUMjaNHWUX MHBECTUTOpa. Y npBoj ¢asu TpaHsuuuje (4o
2005. roanHe), cHaxKHO ocsioboheHa Bo/ba NPUBATHON CEKTOPA Y NJaHUpaky U 04NYyYMBakbY,
6una je, yrnaBHoOMm, ycMjepeHa Ha Mpeno3HaBake W 3alWTUTYy NPMBATHOr MHTEpeca Kao
Hajseher HocvMoua MHBECTMpArba Ha MoApyYjy rpaga. Y oacycTBy AOKYMeHAaTa CTpaTelukor
nAaHWparba, 0Baj GAKTOP je CHAXKHO NapTMLMNMpPao U Nnpoduancao Kapaktep ypbaHusauuje y
TUM rognHama.

Cnuka 5. /lujego: PezynayuoHu naax ,,LieHmap—ucmok” (Ca. an. bn. 27/05)  ; decHo: PeaynayuoHu naaH ,Jye 4“ (Cn.
2n. ba. 10/01) — npumjepu ypbaHe pekoHcmpykyuje (YpbaHucmuyku 3a600 PC a.d. barbanyka).

061K Napuena je AMPEKTHO yTULA0 Ha ypbaHy dopMmy, jep cy ce 3axTjeBM HUXOBUX BNACHUKA
W  WHBeCTMTOpa, 360r purMgHuMx nponuca y 06NACTM MMOBMHCKMX O[HOCA, YBWjEK
orpaHuyaBanu Ha npunagajyhe semsbuiute. OBe OKOMHOCTM CYy AOAATHO OTEXaBajie U cam
npouec nnaHupama, pedpnektyjyhu ce Ha moryhHocT peanusaumje U KBaUTET MNAHCKUX
pjewerba. TpaHcoopmaumja 30HA WMHAMBUAYANHOI CTaHOBAkba Yy FPAACKOM UEHTPY Y
cTambeHo-nocnoBHe 3oHe Behux KeoduumjeHaTa usrpaheHocTH, 6una je aeTepmuHUCaAHa
BNACHWMYKMM CTaTycOM napuena M ycknahumeartbem MHTepeca W AWHAMUKE MHBECTMpPahba
nojeAMHaYyHMX WHBECTUTOpPa (ciMKa 6). YecTo je peanusaumja Tekna CYKLECUBHO,
pe3yntupajyhn Bpno HeycknaheHom ¢U3MYKOM CTPYKTYPOM, Kako Yy Moraedy BOAyMeHa Yy
NPOCTOPY, TAaKO M Yy NoOrneAy KOHAYHOr apXUTEKTOHCKOr ob/iMKoBakba M maTepujannsaumje
(cnuka 7). OBaj acnekt ypbaHe TpaHcdopmaumje NPBEHCTBEHO je Yy AOMEHY WMHrepeHuuja
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rpaAckux cnyxbu Koje ce 6aBe ynpas/batbeM MPOCTOPHUM ypeherem Ha rpasacKoj
TepuUTOpUjK, YRIbYUYjyhn 1 uHcnekumnjcke cnyxbe.

YBoherem NOKaLMjCKUX YCIOBA YMJECTO YPOaHUCTUUYKE CarNacHOCTU Y 3aKOHCKY perynaTmey
(op 2010. rogvHe) AOHEKNe ce penakcupajy 3axTjeBu Npema WHBECTUTOPMMA Yy nornepy
pjelwaBatba MMOBUHCKMX OAHOCA Hag, 3eM/bULLTEM, a/ilM OHWU U Aa/be OCTajy HEONXOAaH YyC/10B
3a M3gaBame 0406per-a 3a rpaherse.

PerynauyoHo nnaHvparbe ce, U Nopes YntbeHuue aa aedpuHucarbe rpaheBUHCKUX napuena
npeacTas/ba HajAENMKATHU]M U YECTO HajTexe OCTBAapMB yc/aoB ypbaHe perynauuje, u gasbe
HUWje jacHO ogpeaunno y norneay HauMHa HUXOBOT NPeAcTaB/barba Y NpoBeAbeHOj NAAHCKO]
OOKYMEHTaUMju, WTO NpeacTas/ba PeumanB NPeTXo4HOr mozena MiaHupara. [5] Tako wu
noc/beatbn 3akoH u3 2013. roa. M HEroBU NOA3AKOHCKM aKTUM Ha [0CTa KOHQY3aH HayuH
npeacTaB/bajy HauuH geduHUcarba Mapuenaumje Ha MNpumjepy 30HWHIa WM perynauuoHor
nnaHa. Y CywTWHKM, 30HMHT 6u Tpebano pa aeduHue npasBuaa NO KOjUma ce Mmory
dbopmumpatn napuene, of Hajmare A0 MaKcMMmanHe y ofapeheHoj 30HM, Yy 3aBUCHOCTM Of
KOHKPETHUX WHBECTULMja N HUXOBMX MAEjHUX pjewersa. PerynaumMoHu nnaH je nnaad
AeTasbHuje perynaumje Koju Tpeba Aa cagpu KapTy NnaHa napuenaumje 3a cee objekte, anm
61 y cmjepHMUama 3a Heroso nposoherse Tpebano octaBuTn moryhHocTn 3a dnekcubunHocTt
y ogpeheHum cnyyajeBuma.

Cnuka 6. /lujeso: N3800 u3 PecynayuoHoe naaHa ,Jye 4“; decHo: 3800 u3 PeaynayuoHoe naaHa ,Hosa sapow”. Oba
nAaHa nNpuKkasyjy ypbaHy mpaHcgopmayujy jedHonopoduyHoz2 cmaHo8ar-a y suwecrnpamHe cmambeHo-nocsnoeHe
3epade (YpbaHucmuuku 3a800 PC a.0. barsanyka 2008. u 2009. 200.).

Cnuka 7. /lujeso: 3800 u3 PezynayuoHoe rnaaHa ,Jy2 7“ ¢ nosuyujom objekma Koju je npukasaH Ha gpomoepaduju
decHo. To je jeduHu objekam y NAaHUPAHOM HU3Y Yuja U32padHa je 3amoYesd, aau U 3aycmassbeHa suwe 00 0suje
200UuHe.
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3. XAPMOHW3ALWIA JABHOT N MPUBATHOI MHTEPECA

Ynora rpaacke ynpase y XapMOHM3auMjM NPUMBATHOr WM jaBHOI MHTEpeca je jow yBWjek
HeJ0BO/bHO MPOAKTMBHA. TO Ce HAapO4YMTO yo4vaBa y AOMEHY OMpemarba jaBHOT rpafcKor
3eM/bULWTa MHOPACTPYKTYPOM, M3rpafe jaBHUX NapKUHI-rapa)ka u objekata ogn onwTer
WHTepeca, ypehery jaBHUX 3eN1eHNX NOBPLUNHA U CA., WITO je Tpebano Aa NpeTxoaun am npatu
NAAHCKY uM3rpaary objekaTa. Y npsBoj ¢asu TpaH3uumje, yc/besn HeCnpeMHOCTM rpaja Aa
y/laXke a4eKBATHO W Npema NPUOPUTETUMA Y jaBHY MHPPACTPYKTYPY M KOMYHANHO onpematse,
Jowno je po 6/0KMpartba MHBECTUUMjCKE M3rpadrbe. HaKOH HEKOJIMKO rogvHa nosuTMKa
rpagcke ynpase ce NPOMMjeHWNA, aiv Ha HauWMH Jda ce m3gajy opobpera 3a rpahere Ha
Heonpem/beHOM TpPafcKom rpaheBUMHCKOM 3em/buWTy, y3 ob6aBe3y WuHBecTUTOpa pAa
duHaHCupajy (1 v3Boae) AmjenoBe jaBHe MHOpacCTpyKType. Pjewera cy 6una Hajuewhe
napumjanHa, a Hajsehe noc/beamue yoyaBajy Ce y M30CTaHKy peanunsaumje OJ10KOBCKMX
MapKUHI-rapa)ka, 4YnMme ce napkuparbe YpOAHUCTUYKM pjelwaBaso Ha nojeauMHaYHUm
napuenama, y3 gocrta rybutaka y jaBHMM Mjelwlaykum u cnobogHUM 3eleHUM NOBPLUMHAMA.
Tako je y 6noky usmehy ynvua Bace MNenarvha, Bynesapa usojuHa Muwwuha n Hukone
Mawwnha oHemoryheHa peanusaumja cBUX namena 360r HeusrpaheHe napKUHr-rapaxke y
yHyTpawHem aujeny 6/10Ka, Kojy je Tpebano ga peanusyje rpagcka ynpasa (civka 8).

Cnuka 8. /lujeso: cnuka nokayuje Google Earth 2011; decHo: nokayuja npedcmassbeHa y PeaynayuoHom naaHy
,LeHmap—cmok”. MaaHupaHa nod3emHa 2apaxa u Ha03emMHuU NapkuHe y yHympawrem oujeny 6710Ka Huje
peanu3osaHa, Wmo je oHemoayhuso 3aspuiemak uszpadrbe 6710Ka.

Hacesme nsamehy bynesapa Bojsoge Ctene CrenaHosuha, MicTouyHor TpaH3uTa M yanue Majke
Jyrosuha HacTajano je Ha npeTeXHO HensrpaheHom 3eM/bUWTY, Npema PerynaumMoHom naaHy
,Jyr 3“ n3 2005. roanHe. O6jeKkTu (rpaheHn Ha NPUBATHOM 3eM/bULLTY) CYy HULAAW NpUje Hero
LITO je M3BeAEeHa OCHOBHA caobpahajHa n MHOPaACTPYKTYpHA mpea (cnmKka 9). U gaHac, HakoH
WTO je npeko 50% nnaHMpaHux objekaTa peasin3oBaHo, joll YBUjeK HUCY omoryheHn OCHOBHM
caobpahajHu TOKOBM Kpo3 Hacesbe (cnunKka 10).
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Cnuka 9. CHUMAK npocmopa y yeHmpy 2padad u npuKkas wezaoee ypbaHe mpaHcghopmayuje (cnujesa HadecHo: Google
Earth 2002, 2006. u 2011). 32padrby HOB02 HACE/LA HUjE MPAMUsIO ONPEMAatbe ja8HO2 3eMsbUWMmMa.

Cnuka 10. /lujeso: PeaynayuoHu naax ,Jye 3“ (Ca. en. bn. 9/05) ;Y cpeduHu: nozned Hu3 enasHy caobpahajHuuy
Koja je npekuHyma jep je y3 iy naaHupaH djequju epmuh (2padcka uHeecmuyuja) Koju Huje uzepaheH; [ecHo: noaned
Ha HedospweHy caobpahajHuyy u HeudzpaheHy noKayujy 00 onuwmea uHmepeca.

4. 3AK/bYYHAK

MnaHupare je og wesgeceTux roguMHa XX BujeKa 3HauyajHO yTuUano Ha ypbaHu pasBoj
rpagoBa y bocHM M XepueroBuHW. Ynora ypbaHWUCTMYKOr nNAaHupartba y ypbaHum
TpaHchopmauunjama oaysujek je 6una cpasmjepHa 3acTyN/beHOCTU YPOBAHUCTUYKUX U
peryiaunoHux NaaHoBa U cTeneHy MXoBe peannsaumje. barbanyKa je npumjep rpaga Koju ce
pasBujao NOL CHaXXHWUM yTuuajem ypbaHWCTUYKOr naaHupara of 1975. roanHe Ao paHac,
npema YpbaHuctuykom nnany 1975-1995. n Benmkom 6pojy peryiaumoHMxX naaHoBa Koju cy
13 Hbera Npom3aLlin, HapoumMTo y Nepmoay HaKoH 3aBplueTKa paTta 1995. roguHe. MnaHupare
y nepuoay CoumjanncTUUKOr pasBoja, EKCNEPTCKM OPUjeHTUCAHO, reHepasiHo je Bplwmno sehu
yTUUaAj Ha ypbaHe nNpomjeHe og, NnaHMpara y nepuoay TpaHsuumje. Ypb6aHUCTUYKM NAAHOBK
cy ujenosuto peduHucanm ypbaHe cucteme BehuHe rpagoBa Ha npoctopy bocHe u
XepuerosuHe. Lin/beBu nnaHnpara 6unu cy y LOMeHyY ApKaBHUX UHFepeHLUMja, Te je og mohu
AprkaBe 3aBucMo obum MHBecTpupakba M CTeneH peanusauunje nnaHosa. Perynaumonm
NAaHOBW Cy Ha BP/IO AeTa/baH HauuMH aeduHUcann ypbaHUCTUUKyY perynauunjy caobpahajHux
NnoBpLUNHA, MHOPACTPYKTYPE, NPOCTOPHOr pasmjellTaja objekaTta, hUXOBUX XOPU3OHTANHUX U
BEPTUKANHMX rabaputa u ypehera cnobopHux nosplimHa. KopuwTeHu cy caBpemeHu
YPOAHUCTUYKM M apXUTEKTOHCKM CTaHZapau. Y nepuoay couujannsama buna cy 3anaxeHa
apPXUTEKTOHCKA OCTBapera objeKaTa ApyWTBEHOr CTaHA4apAa (Ky/ATYpHO-CMOPTCKU LEHTPM,
pobHe Kyhe, KAMHWUYKM LEeHTPU...) KOju cy CBOjoM rpaHamosHowhy, penpeseHTaTuBHowhy K
caBpemMeHowhy y MHOTMM rpagoBMMma NoCTanu HoBM ypbaHu penepu.

KapaKktep v npucTynu nnaHvpary y BpeMeHy TPaH3uumje NocTanun cy U3MujerbeHn y oaHOCY
Ha npeTxoAHu nepuop,. MNnaHcKa pjelwera HUCY BULLIE UCK/bYYMBO Y AOMEHY CTPyKe, Beh Ha
FbUX YTUYY MOAUTUKA JIOKaNHe ynpase (BMWenapTWjcKa), BAACHUYKA CTPYKTypa Hapg,
rpaheBUHCKMM 3eM/bULLTEM, WHBECTULM|CKM 3aXTjeBW, TPXKULWITE, KOMYHa/HE W jaBHe
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WMHCTUTYLMje, rpahaHcTBO... Y YCI0BUMA MHOTOBPOjHUX aKTepa M 3aMHTEPECOBAHWUX CTPaHa,
YP6aHUCTUYKO NnaHWpakbe je NMocTano AjenaTHOCT Koja ce 3acHMBA He CamMO Ha CTPY4YHOCTH,
Beh M Ha cnocobHoCcTM nocpeaoBarba M M3HaNaXKera ONTUMANHUX (WTO He 3HauYu U
Hajbo/bux) pjewera, y3 epMKacHOCT Koja je, YecTo, yc/bes CNOXEHOCTM npoueaypa buna
[0AaTHO oTerKaHa. [eHepasHO NocMaTpaHo, NAaHMpPake Y YCA0BMMA TPaH3MLMjE, Koje TeXM
Ka Behoj GAEKCMBUAHOCTM W NPUNAroA/bMBOCTU  PA3ANUUTMM  MNoTpebama TPMKULWHOT
KanuTana, MMma TeHAEHLUM]jy CMatberba yTuLaja Ha ypbaHy dopmy og nnaHMparba y nepuoay
coumjanmcTnykor passoja. HepgososbaH cTeneH ypbaHor passoja rpafgosa y buX ykasyje Ha
HeonxoAHoCT yTBphKuBarba HOBOT MoAeNa NNaHUpakba Koju he, y3 HeonxoaHy daekcmbuaHocT
y NpeacTaB/bakby NAaHCKMX MOryhHOCTH, jacHO aeduHUCcaTV cBe BUTHE esleMeHTe NPOCTOpHe
perynaumje y CermeHTy cafp:Kaja o4, 3ajeiHMYKOr MHTepeca 33 CTAHOBHULWITBO, WTO U Aasbe
OCTaje 3HayajaH acneKkT ypbaHWUCTUYKOr pa3Boja M NnaHMparba. XapMoOHU3aumja NpMBaTHON U
jaBHOTr MHTepeca NpeacTaB/ba OCHOBY CKAagHOr ypbaHor passoja cBaKor rpaja v Hanasu ce y
[OMEHY MPBEHCTBEHO NOAWUTUKE Yy 06/1acTU ynpas/barba ypbaHUM pasBojemM, MAKO ce YecTo
360r Heycnjexa y NpocTopy OKpMBIbyje ypbaHUCTUYKA CTPYKA.

McToBpemeHo ca CMakberbeM yTuLaja YpbaHUCTUYKOr NaaHMpara Ha ypbaHy dopmy, jaua
YTUL@j apXMTEKTOHCKOr obnnKoBakba Kojem ce ocTaB/ba Bulle cnoboge y ypbaHMCTUYKO]
perynaumju 3a KpeaTMBHOCT y cermeHTy 061nKoBara, QYHKLUMOHANHOCTU, MaTepujanusaLmje
M JonpuHoca ambujeHTanHUM BpujegHOCTUMA. HaxKanocT, y NpoTEKIOM nepuoay TpaH3uumje
Huje gowno no seher obuma peanusaumje 3anarkeHUX APXUTEKTOHCKUX Ajena. MNpusaTHU
WMHBECTUTOPM CYy M Yy 0BOj chepu OCTBApPWUAM CHaXKaH yTWULAj Ha CTPYKy, npunarohasajyhu je
cBojuM notpebama (NpoduTy), Hajuewhe Ha payyH ecTeTCKUX U GYHKLUOHANHUX BPUjegHOCTH
nsrpaheHunx objekaTta. Tome cy JONPUHUjENN N HeJOCTaTaK CTaHAAPAA U KOHTPOAE MaaHCKe
[AOKYMeHTaLMje of, CTpPaHe CTPYYHUX CAYKOM Y jeanHMLAMa NOKaHe ynpase, a HepUjeTKo u
npodecnoHanHn KoOAEKC CTpyKe Koja Huje AjenoBana MHCTUTYLMOHAHO.

barbanyka je rpag Koju je y nepuofy TpaH3uuuje, 3axBasbyjyhu 3Hauvajy Koju je gobuo Kao
NONIMTUYKM, aflMUHUCTPATUBHW, KYATYPHU, NPUBPEAHU U YHUBEP3UTETCKM LieHTap Penybavke
CprcKke, UMana gMHAMWYaH Pa3Boj, KOjU ce AMPEKTHO 04pa3no Ha teHy ypbaHy dopmy. OHa
je AaHac npeameT MHOrobpoOjHUX KOMEHTapa, 04 CTPYYHUX A0 Nauuvkux. Peanunsaumje Koje cy
OCTBapeHe Yy NPOCTOpY, PE3YNTaT Cy yTULLaja MHOrobpojHMX daKTopa M akTepa Koju yKasyjy Ha
ycnoBe W OC/NMKaBajy ApywTBeHe obpacue cneunduyHor BpemeHa Kpo3 Koje je rpag
nponasvo (M nposasu) Ha NyTy CBOT MUCTOPUCKOr Tpajatba. YpPHaHUCTMUYKO NnaHupare je
JaHac, BULLIE Hero ukag paHuje, Gaktop Koju 0bjeammbyje, KOOPANHMUPA, CTPYUYHO NpoduamLie
n ycmjepasa 6yayhu ypbaHu pas3Boj, WTO My Jaje BpAO 3HayajHy U npodecuoHanHo
M3a30BHU]Y U CNOXKEHW]Y YNOTY HETO LUTO je TO HeKaga buso.

5. BUBJ/IMOTPA®UIA

[1] 6. Munojesuh. “YtuuajHn daktopyn Ha ypbaHy TpaHchopmauumjy rpagosa y BuX vy
HoBMjoj ucTopuju  (1945-2005)“. [OKTOpcKa pguceptaumja, ApPXUTEKTOHCKO-
rpaheBuHCKU pakynTeT YHuBep3uTteTa y barbanyum, bara Jlyka, 2010.

[2] B. Milojevié¢, “Influnetial Factors on the Urban Transformation of Cities in Bosnia and
Herzegovina in the Period of Transition,” presented at the 48 Congress of ISOCARP,
Perm, Russia, 2012.

[3] B. Munojesuh, “YpbaHUCTUYKO nnaHuparse Yy BocHWM 1 XepuerosmMHU y CBjeT/ly HOBUX
3aKOHa o ypehewy npocTopa“, y 360pHUK padosa MehyHapoOHo2 HAayYHOCMpPY4YHO2



AlT+ [1] 2013 1[1] B. Munojesuh YTnuaj ypbaHUCTMUKOF NNaHMpakba Ha ypbaHu pa3soj rpaaosa v... 040-053 | 53

cKkyna — Jlemmwe wkone ypbaHusma y Knadosy Ha memy [lpouyecu nezanusayuje u
yceajarba u peanusayuja ypbaHucmu4Kux u npocmopHux naaHosa, 2011, ctp. 83-93

[4] B. Milojevi¢, “GAP’s Initiatives to Improve Management of the Urban development of
Cities in B&H”, in New Urbanity Cities VS. Global Challenges, 2012, pp. 97-105

[5] B. Munojesuh, “YHanpehere meToaonorvje nnaHnpama y Penybnmum Cpnckoj y unmwy
edburKacHujer U edeKkTUBHUjer naaHupawa,” y 360pHuKk padosa Jlemme wWKone
ypbaHu3ma Ha Tapu, 2010, cTp. 121-129.



054-069 | 54

MpernepgHu Hay4Hu pag,
Review paper

Paa npumsbeH | Paper accepted
08/12/2013

UDK | UDC

711.4.025.3

DOI
10.7251/AGGPLUS1301054S

A. Cumonoswuh, . Unuh 1333081 ocnopeHnx BpujeaHOCTY 1 3Hauaja HanywTenux ... [1] 2013 1[1] AlT+

AunjaHa CumoHosuh

ApxumeKkmoHcKo-2pahesuHcKu ¢hakyamem YHusepumema y baranyyu, Bojeode Cmene CmenaHosuha
77/3, barbanyka

Danun6op Unuh

ApxumeKmoHcKo-2pahesuHCKU ¢pakyamem YHusepsumema y barwanyyu, Bojeode Cmene CmenaHosuha
77/3, barbanyka

M3A30BWN OCMNOPEHUX BPUIEAHOCTN N 3HAYAJA PETEHEPALWIE
HANYWTEHNX N HEQOBOJ/bHO NCKOPULLREHUX NMPOCTOPA'Y PENYBAULN
CPMCKOJ

ATICTPAKT

Y pagy ce nokpehy nutarba M npencnuTyjy y3poum u edpektTn 3aHemapuBarba BPMje4HOCTM M 3Hauaja
HanywTeHUX M HeaoBO/bHO uckopuwheHux npoctopa y Penybanum Cpnckoj (brownfield spaces,
greenfield spaces) v Harnawaea HYXHOCT HUXOBe pereHepauuje. YpbaHa pereHepauuja je cxBaheHa
MCTOBPEMEHO Kao MpoLLec, cTpaTernja U Kao cBeobyxBaTHa meToga ypbaHe o6HOBe — BP/IO CYNTUAHA Y
ogHocy npema nocTojehoj CTPYKTYpM M aKTUBHOCTMMA, 3acHOBaHa Ha MPUHLMNMMA MOLWTOBaka
KapaKkTepa mnpocTopa, peadupmaumje u yHanpehera JIOKanHOr M pervoHasHoOr WuAaeHTUTeTa, Y3
yBa)KaBatbe WCTOPMWJCKOT M CaBPEMEHOr KOHTeKcTa. [pobsemu M MOTEHLMjanu OBUX CTpaTeLKMX
NPOCTOPHMX pecypca pasMaTpaHu Cy U BPeAHOBAHM Ca eKOJIOLWKON, EKOHOMCKOT W COLMjaNHOT acneKTa,
Ha OCHOBY Yera ce npenopy4vyje NpumjeHa UHTErpasHoOr NPUCTyNa pereHepaLujyu y OKBUPY CTpaTELLKOT
nnaHupama.

KroyuHe pujequ: HanywmeHu u Hedo80sbHO uckopuwheHu npocmopu, ypbaHa 06Hosa, uHMe2panHu
nmpucmyn, cmpamezuja pezeHepayuje.

THE CHALLENGE OF THE DISPUTED VALUES AND RELEVANCE OF THE
REGENERATION OF ABANDONED AND UNDERUSED SPACES IN THE REPUBLIC
OF SRPSKA

ABSTRACT

This paper raises the issue and examines the causes and effects of the neglect of abandoned and
underused spaces in the Republic of Srpska (brownfield spaces, greenfield spaces), emphasising the
necessity for their regeneration. Urban regeneration is manifoldly understood as a process, strategy and
comprehensive method of urban renewal - very subtle in its relation to the existing structure and
activities, and based on the principles of respect for the character of space, re-affirmation and
advancement of the local and regional identities, and consideration for the historical and contemporary
contexts. The problems and potentials of these strategic spatial resources are explored and valued from
the environmental, economic and social perspectives, and the use of an integrated approach to
regeneration, as part of strategic planning, accordingly proposed.

Key words: abandoned and underused spaces, urban renewal, integrated approach, regeneration
strategy
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1. YBOA Y MPEOMETHY NMPOBJIEMATURY

MN3a30BK Koje peHOMEHUN HanNyLWTEHUX U HEeAOBO/bHO UcKopuwheHMx npoctopa y Penybanum
Cpnckoj cTaB/bajy npepn Hac, pa3sHONNKKX cy GopMK, cagprKaja U 3Haderba. [ocToju y3pouHo-
noc/befmMyHa Besa uamehy ycnosa HacTaHKa, Gopmu, moaena M HauumHa TpaHchopmaumje
3anylWwTeHnx M HeuckopuwheHMx npocTopa M JIOKANHOr  APYLITBEHOr, EKOHOMCKOT,
NOJINTUYKOT, KYyNTYPHOT M UCTOPUjCKOT KOHTEKCTa. Kako cy npomjeHe HaBeAeHMX KOHTEKCTa Ha
0BMM NPOCTOpUMa Busie YecTe U Harne, a CMjeHe APYLITBEHO-EKOHOMCKUX cucTemMa Hajuewhe
ce ofBWjane HacuAHO, nNpumujeTUan 6uMCcMO [a pasBoj 3ajedgHULE  KapaKkTepuule
ANCKOHTUHYUTET (nopefn onwTer KOHTUHyWUTETa Yy Hace/baBaky TepuTopuje). Mocwepumue
NOMEHYTOI AWCKOHTUHYUTETA Yy MPOCTOPHOM pPas3Bojy, KOju je AUKTUPaAH NpomjeHama
COUMONONUTUYKUX YCN0BA, BUAJ/BUBE CY HA HEKOJIMKO NPOBAEMCKUX U NPOCTOPHUX HUBOA, AOK
HaM aNTepPHATUMBHO YMTare 'TEKCTa', KOoju je OTUCHYT CMjerbMBatbeM Heycnjenux u
He3aBpLUEHMX peanunsauuja HEKOIMKO cTpaTernja NPocTopHor u ypbaHor pas3soja, yKasyje Ha
noc/beIM4HO OCMNOpaBakbe, HEMPUXBATabe N HEMPAKTUKOBAKE jefMHCTBEHE, KOHTUHYMPAHE,
AYyropoYHe 1 MHTEerpasiHe cTpaTernje passoja.

[yroTpajHa cynpoTCTaB/beHOCT NOMEHYTOj BPCTU KOHTUHYMUTETA Y YyNpaB/bakby COMCTBEHUM
NPOCTOPHMM Pa3Bojem, AOBENA je 40 YCTa/bMBakba CBOjEBPCHUX 'HENerasHMx mexaHusama c
nerutmmnteToM', nomohy Kojux je peanusaumja CBake HOBe cTpaTermje 3anodunmbana
npekMaarbeM Bese ca MPEeTXOAHUM 3aKOHOLABHO-PerynaTopHMM obanumma ycmjepasakba
NPOCTOPHOr Pa3Boja W ycrnocTaB/batbeM HOBWUX. EPeKTU Koje 0BM MexaHW3mu nNpoussBose y
dM3MYKOM MPOCTOPY, MOTYy Ce CBECTM Ha Ae3uHTerpaumnjy u dparmeHTaumjy npocTopHUX
dopmu 1 'MMnnosunjy-ekcnnosnjy' ypbaHor TKMBa, AOK CYy NOC/beANLE KOje OHU OCTaB/bajy Y
OPYLUTBEHOM MPOCTOPY, YECTO NMPUKPUBEHE U MHOTO C/IOXEHM]E — Kao LITO je 3aHeMapuBatbe,
3abopaB/batbe, OCNOPaBakbe M OAPULLAHE CTBOPEHUX U CTEYEHUX KONIEKTUBHUX BPUjeAHOCTM
n nobapa, Koje cy cTBapaHe U NpoBjepaBaHe Kpo3 Lje/sioKynaH AyroTpajaH pa3Boj 3ajegHuLe.
Y TOM KOHTEKCTy, oBAje ce nokpehy nutara U Npencnutyjy y3poum n ebeKktTm saHemapmBarba
BPUjeAHOCTM M 3HAYaja HaMnywTeHUX U HeA0BO/bHO McKopuwheHWx npoctopa y Penybavum
Cpnckoj (brownfield spaces, greenfield spaces) n Harnalwasa HY*KHOCT bUXOBE pereHepauuje.

C o063npom Ha To ga cy y Penyb6anum Cpnckoj oBM MPOCTOPHU PEHOMEHW HeLOBOJbHO
UCTPaXKeHW, MNpobaemn U NOTEHUMjaAM OBMX MPOCTOPA HUCY jacHO Npeno3HaTW, Hucy
dbopmynucaHe 3BaHW4YHe AedUHULMjE, HUTU M3BPLUEHA KaTeropmsauuja — HeEmMa HU jacHe
BM3Mje HUXOBE pereHepauuje Ha HaLMOHaNHOM, PErMOHANHOM, HUTU HA JIOKA/IHOM HUBOY.
3aTo 6BUCMO Yy TEKCTY KOju CAvjedu HacToja/iv 4@ UCTaKHEMO HajBarkHMje noTeHuujane Koje
3anyLITEHN NPOCTOPU UHTErPanHO cagpiKe (ApYyWTBEHE, KYATYPHE, eKO/OLWKE U EKOHOMCKE),
yKasyjyhu Tume Ha HUXOB 3Hayaj 3a /I0KaNHy 3ajeaHuuy. Takohe, Hamjepa Ham je Aa,
pacBjeT/baBatbeM CKPUBEHUX C/l0jeBa 3HA4YeHba, Koje OBM MPOCTOPU MMajy Y UCTOPUN U
MEeMOpUjM 3ajedHMLLEe, CBOjOj COMNCTBEHO] UCTOPUM U NMYHUM YCMOMEHAMa CTAHOBHMKA,
yKaxemo Ha noTpeby npeucnutuBarba Heogrosapajyher ctatyca v TpeTmMaHa Koju TPeHYTHO
MMajy - Yy NpUIOr Apyraynjem TpeTMaHy y Uu/by OBHOBE K/bYYHWX, MHXEPEHTHMX OAAMKA
NPOCTOPHOT NAEHTUTETA.

KoHayHOo, yKasann 6UCMO Ha NOTEHLMja/IHO OTBOPEHO HOBO MoJbe Yy Kome 6u ce morna
npoHahu pjewera npobiema HanylwTeHWX M HEOOBO/BHO WcKopuwheHMx npocTopa y
Peny6anum Cpnckoj, NpenosHaTUX y 0BOM pady — Ha HedopmanHM 06AMK NaaHUparba Koju ce
npuMmjerbyje y CBMjeTY Kao JIOKaNHO CTpaTewko naaHuparbe. CTpaTewKo naaHupake
omoryhuno 6y onwTMHaMa OOroBapakbe 3aMHTEPECOBAHMX CTPaHa OKO BaXKHMX MNWTakba
noBesaHux ca Npobaemrma OBMX MPOCTOPA M ycaraaleHo AjeNoBatbe y NpasLy OCTBapMBakba
un/beBa, NpoujeHy 1 npunarohaearbe NpasLa Aje/I0oBakba NPEMa 3axTjeBMMa NPOMjEH/bUBUX
OKOJIHOCTU M Yy oAaHocy Ha 6yayhHocT. Mopea Tora, UCTakKAM BUCMO 3Hauyaj MHTerpucarba
HedopmManHMX MeTo4a NNaHuparba — CTPATEWKOr NaaHupaka M ypbaHor gusajHa (Koju Hucy
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AMO  3aKOHOZABHO-PErynaToOpHOr OKBMPA), ..NocebHO Yy KOHTEKCTy 3anoyetor TpeHaa
AjenvumnuHor ysohera HedopmanHor npoueca nNAaHUparba y akTyenHy npakcy JAOKaNHUX
ynpaBa npu ycmjepaBatby pas3soja 3ajegHuua (nporpamm mehyHapogHuX opraHusaumja:
USAID, UNDP, GTZ u ap.).

1.1. AEPUHUCAHE HANYWTEHUX N HEOOBOJ/bHO MCKOPULLREHUX MPOCTOPA

HanywTeHn 1 HefOBO/bHO MCKOPUWNHEHM MPOCTOPU NpeacTas/bajy cneunduyHy Kateropujy
npoctopa. YrnaBHOM ce jaB/bajy y ypbaHMmM nogpy4yjuma, anm Mx MpPenosHajemo M BaH
ypbaHux cpeamnHa. OBM NPOCTOPU Ce MOTy reHepasHO NOAMJENUTU Ha [ABMje KaTeropuje, Koje
MMajy CYLITUHCKY Pas/iMKy: NPeTxogHo u3rpaheHe npocTope M MNpeTxogHo HeusrpaheHe
npoctope. O6je KaTeropuje npocTopa HanasnMmo y ypbaHum 1 y BaHypbaHum nogpydjuma [1].

Y cBujeTy ce OBM NPOCTOpPU AedUHMILY PasAUUYUTUM TEPMUHUMA: NPETXOAHO M3rpaheHu
npoctopu - brownfield spaces v npetxogHo HeusrpaheHn npocTopu - greenfield spaces.
MehyTim, nako cy ce y BehuHu 3emasba M3 oapeheHux pasnora ogomahmam eHrnecku
TEPMMHU 33 OBE NPOCTOPE, TyMaderbe U gedUHUCabEe OBUX TEPMUHA Y PA3IMYUTUM 3eM/baMa
je cAanyHo, anu He cacBuMm UcTo. MHOre 3eM/be MMajy YCBOjeHe pasnunuute gedrHUUMje 3a oBe
TEPMMHE Ha HaUMOHANHOM HMBOY. MNaK, nocTeneHo 4ona3un Ao cybanmaumje 3Hadera 0BUX
nojmoBa, Hapouuto Kop, greenfield-a, 36or npupoge npobsema Koju ce Bexy 3a 0Baj TUN
npoctopa. Brownfield-v cy pedmHucaHn oa cTpaHe AMepuyKe areHumje 3a 3allTUTY KUBOTHE
cpeauHe (US Environmental Protection Agency) Kao: ‘‘abandoned, idled, or under-used
industrial and commercial facilities where expansion or redevelopment is complicated by real
or perceived environmental contamination’”, 0AHOCHO Kao HanywTeHW, NOTNYHO
HeuckopuwheHn naM HeaoBO/bHO MCKOPUIWHEHN MHAOYCTPUJCKM M KOMepuwujaaHu ob6jeKTu,
yuje nNpolMperbe MAM MNOHOBHO aKTUBMPaHbe KOMMMKYje WAM YrpoXKaBa eKoJoLLKe
CTaHAapae XMBOTHe cpeauHe. [2]

MpeTtxoaHo usrpaheHe npoctope - brownfield spaces, passujeHe cBjeTCKe 3emsbe NPENo3Hajy
Kao [eBacTMpaHO 3em/bUWwTe U AedUMHMILY WX Kao MoTeHuujanHa MjecTa 3a HoBa
MHBECTUParba. To cy noBpwMHE U OBjeKTW, YrNaBHOM HanylTeHW, KOju Cy u3rybuam cBoj
NPBOBUTHWN HauMH Kopuwhera MK ce KopucTe y BeoMa Maaom obumy. Yecto oBe foKaumje
nocjegyjy ontepeherba HacTana paHujum HaumHom Kopuwhera - Hajyewhe ce pagu o
OMBLUMM  MHAYCTPUJCKMM UM BOJHUM KOMMIEKCMMA, HaMyWTeHUM WAW  3anylTeHum
NOKaAUTETMMa KOMYHANHe AjeNaTHOCTM, MHPPACTPYKTYPHUM, CKAAAMWHMM U TProBauykum
06jeKTMMa, Koje ce yr1aBHOM Hasfa3e Ha aTPaKTMBHUM /OKauMjama y rpajckMm Haces/bUma.
OBakBe /N0Kaumje roToBO PeAOBHO NpaTte eKo/oWKKN Npobiemun y sehem nan marbem obumy.
Mpema ucTparkmneaukoj mpexku CABERNET (Concerted Action on Brownfield and Economic
Regeneration), Koja Mma 3a UW/b NOACTULAHE pereHepauuje eBPOMNCKUX 3anywTeHUX
npoctopa, brownfield nokauuje cy oHe 0KaLMje Ha KOjuma yodaBamo noc/beauue nperTxoaHe
ynotpebe, Koje cy 3anylwTeHe M HeageKBaTHO KopuwheHe, Koje WMajy CTBapHU uWAn
npeTnocras/beHn npobiem 3araheHocTH, Koje ce Hajuewhe Hanase Ha rpaAckom noapydjy, u
Ha KOjMMa je HeOonXxo4HO MWHTEepPBEHWCaTW, Kako 6M ce /oKauuja Morna CBPCUCXOAHO
Kopmctutu. OcHOBa CBMX NpojeKaTa OXuB/baBarba brownfield nokauuja cy Tpyu 6BUTHa acnekra:
€KOHOMCKM, EKOJIOLKM U COLMOOLLKM. [2]

Pasnnuntk cy dakTopun HacTaHka brownfield npoctopa, cTora ce y nojeAMHMM 3eM/bama OBM
npoctopu aeduvHUWY W cxBaTajy C W3BjeCHMUM pasnnkama. Y Benukoj BputaHuju un
3aMaZlHOEBPONCKMM 3em/baMa OBM MNPOCTOPM Ce CXBATajy KAao NpPeTXo4HO pa3BUjeHOo
nogpy4je, Aok ce Ha npoctopy CKaHAMHaBMje 0Baj TEPMUH YCKO BEXKE 32 KOHTAMWUHMUPAHOCT.
360r Tora ce pasnuKyjy U permoHanHu TPeHA0BU Y TyMaueky U cxBaTakby nojma brownfield,
jep cy oapeheHn HauMoHAaNHMM CxBaTakbMMa MPUOPUTETA U carieflaHn MPeKo ABa K/by4yHa
CTAaTUCTMYKA NOAATKA: NYCTUHOM CTaHOBHMIUTBA M KOHKypeHTHowhy. OHe 3em/be Koje umajy
BE/IMKY TYCTMHY CTaHOBHWUWTBA Yy ypbaHUM cpeauHama, dasopusyjy brownfield kao
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NPeTXo4HO Pa3BMjeHM MPOCTOP, Kako 6M ra WTO Npuje U NaKlie OXKMBjeNU U TaKO CMakbUIM
npuTMCaK Ha c1oboaHe NOBPLUMHE, KOje Cy OrpaHUYeHor KanauuteTa. Y 3em/bama Koje Hemajy
npobnem ca BeNAMKMM TyCcTMHamMa CTaHOBHUWTBA, brownfield nokauuje ce Bexy 3a
KOHKYPEHTHOCT MjecTa Ha KOMe Cy HacTane, na ce Ha aTPaKTMBHMM NOKauujama, raje je
uMjeHa 3emM/bULITa BEIMKA, OBAKBU NPOCTOPM Pafo 0bHaB/bajy 04 CTpaHe NPMBATHON CEKTOPA,
[OOK je Ha Marbe aTPaKTUBHUM JfoKauMjama, ydewhe jaBHOr cekTopa Kpo3 pas/ivunTe akuuje
OOMMHaHTHO. [3]

Y Peny6aunuym Cpnckoj Hema ycBojeHe gebuHuunje, HUTU TEPMUHONOTUjE Koja Ce BEXKe 3a OBaj
Nnojam Ha HaLMOHANHOM HUBOY, Na ce Yy YPOAHUCTUUYKUM CTPYHHUM M HAaYYHUM KPYroBuma OBu
NpPoCTOpU MHTEpNpeTMpajy Kao paHuje ypbaHu3zoeaHo nodpy4je, Koje je y cadauwHocmu
HanywmeHo usau HedoB0sbHO UCKOpUWheHo U, Yyecmo, Ha HeKku Ha4yuH 3azaheHo. [3:13] Mpu
dopmynucary aedHULMja HA HALMOHANHOM HMUBOY, MOpPA Ce YBAaXKUTU YMHEHULA Aa CY KOZ,
Hac pa3nnumMTn GaKTopu HaCTaHKa OAPeAnaN Pa3NYUTE TUMOBE HAMYyLWTEHUX U HEeA0BO/bHO
nckopuwheHnx NpocTopa, Tako Aa je kUXoBo AeduHUcarbe ogpeheHo COKEHUM SIOKaHUM
KapaKTepMCTMKama noapydja. AKo ce NpuxsaTh yukbeHuua fda ce ypbaHa obHoBa ogBuja y
OKBMPY MPOCTOPHO-GU3NYKOT, COLMOKYATYPHOr, MNOJIMTUYKO-EKOHOMCKOT U eHepreTcKo-
€KO/OLLKOr acneKkTa, OHAA je jacHO Aa ce nojam brownfield-a mopa gepuHUCATU Yy OKBUPY
nomeHyTux acnekarta. OBgje ce jolw mopa A0AaTH U UCTOPUjCKU KOHTEKCT. [4]

MpeTxogHo HeusrpaheHu npocTopu — greenfield spaces, npepactaB/bajy M3BjeCHU NaputeT
npetxogHo aedunHUcaHMM npoctopuma (brownfield spaces). To cy cnoboaHun u HeusrpaheHu,
anu 3anyLWTeHW NPOCTOPM, Koju ce Hanase y ypbaHum noapydjuma, uam vewhe y HUXOBUM
pybHMM 30Hama M OKpy:Kery. CylWITUHCKA pasfivka y oaHocy Ha brownfield-e je Ta, wTo
greenfield npocTopu HUCY NPBOBUTHO BUAM HaMKjerbeHW 33 U3rpaatby, Na ce cTora HasuBeajy u
cnobogHu npoctopu. [pyra pasnuvka ce ornefa y uunkbeHuum pa greenfield npoctopu
YrNaBHOM HUCY MHOPACTPYKTYPHO ONPEM/bEHW, Y 3aBUCHOCTU Of, HbMX0Be NoKauuje. Ctora ce
OBW MPOCTOPU MOTY NOAMJENUTU Y ABWje rpyne: NPOCTOpPU Koju ce Hanase y pybHMM 30Hama
rpaga vy rpafCcKkoM OKpYKekby, M MPOCTOPU CMjeluTeHun y ypbaHum nogpydjuma. Mpsy rpyny
KapaKkTepuLle NoTNyHO 0ACYCTBO MHPPACTPYKTYPHE ONPEM/BEHOCTU, U HMU3AK HUBO KBanuTeTa
nej3a’kHOo-apXUTEKTOHCKe (3eneHe) CTpyKType. Y oBy rpyny cnagajy 3anywTteHe obpaause
NOBPLUMHE W HMBE, MalWHaAUM M APYrM 3anywTeHW NPOCTOpu C Beretauujom. Apyry rpyny
KapakTepuwe npucyctBo MHOPACTPYKTYpHE onpemsbeHocTn, 360r came okauuje Tux
NnpocTopa, anu cy Takohe 3anywTeHW WM HUXKEr Cy KBanWUTeTa Mej3akHO-apXUTEKTOHCKe
(3eneHe) cTpykType. Y 0By rpyny crnagajy 3anylwTeHe 30He Beretauuje, 3awWTUTHU
BEreTaLMjCKM NOjaceBM OKO MHAYCTPUJCKMX KOMMJIEKCa, 3e/1eHE CTPYKTYPe BOjHUX MOJIUTOHA U
MHAOYCTPUjCKMX KOMMIeKca, 3anywTeHe obane pujeka uta. MoTtpebHo je uctahu ga greenfield
NnpocTopu Hemajy ekonoliKka ontepeherba, Te UM ce gaje NpPesHOCT Npu n3bopy KaTeropuje 3a
06HaB/bakbe HaMyLWTEHUX U HeLO0BO/bHO MCKopUWwheHUX NpocTopa, YNpKoC HegocTaumma y
norneay MHOPaCTPyKTypHE ONpPeM/beHOCTU. Y MPBU MNAaH CE UCTUYY EKOHOMCKE MOro4HOCTH,
jep greenfield nokaunje yrnaBHom Huje NOTPEOHO EKONOWKM CaHMpPaATU. 360r Te YntbeHUue
OBe NoKaLMje CYy U3N0KEHE jaKUM NPUTUCLLMMA 33 M3Mpaatby Ha bMma. Kao U 3a npeTxoaHu,
HM 33 OBaj Nojam Hema YycBOjeHe aAeduHUUMje HA HALMOHA/NIHOM HWBOY, HWUTU jacHO
AeduHUCaHMX KpuTepujyma, npema Kojuma 6u HeKu 3eqeHU NpocTop MnoTnao noj oy
Kateropwujy [4].

1.1.1. Y3pouu HacTajarba npeameTHe KaTteropuje npocropa

Y3poum Koju cy f0BeNM A0 HacTajakba HanyLWTeHNX U Heg0BO/bHO MCKopuwheHnx npocTopa y
Peny6anum Cpnckoj 061MKOBaHM CY KOMMNNEKCHUM OKOJTHOCTUMA, KOje Cy Ce Y OKPYXKekby TUX
npocTopa oABujane Kpo3 Bpujeme, MHTEH3MBHU]jE ¥ NOC/bearbe TPU 40 YeTupwn deueHuje. Ose
y3poke moryhe je carnefat y KOHTEKCTY MNPOMjeHa OKOJIHOCTU Y OKBUPY PasanNuUTUX
acneKkaTta:  APYLWTBEHO-MOJAUTUYKOF,  EKOHOMCKOF,  MPOCTOPHO-PUIMYKON,  TEXHUYKO-

054-069 | 57



054-069 | 58

A. Cumonoswuh, . Unuh 1333081 ocnopeHnx BpujeaHOCTY 1 3Hauaja HanywTenux ... [1] 2013 1[1] AT+

TEXHONOWKOr;, BUTHO je HamoMeHyTM fAa Ce y3pouMm HacTajakba MNOMEHYTMX KaTeropuja
npoctopa mefycobHo npenavhy y nornesy penesBaHTHWX acnekata u audepeHumpajy y
3aBMCHOCTM 0Z, MjecTa Mnojas/b1Bakba.

Kao noc/weamua npomjeHa y eKOHOMCKOj CTPYKTYPW, CaBpeMeHM rpaoBu CBE BULUE NOCTAjy
OWHAHCKJCKM M TProBaykM LEHTPU, @ NPOM3BOAHE AjeNaTHOCTKU, Npuje cBera UHAYCTPUjCKe,
HanywTajy ypbaHe 30He U CMjeLTajy ce Ha NPOCTOpPe HUXKer HMBoa ypbaHe pa3BujeHOCTH, ca
jedTMHMjUM 3emsbuITEM, 3HATHO 60/bOM NpucTynadHowhy fNoKaunjama u ogpxusowhy
KOHKYPEHTHOCTU. TaKo HOBU EKOHOMCKM Nopeaak, HApo4mTO Y BUCOKOPaA3BMjEHUM 3eM/baMa,
YC/IOB/baBa HE CaMO MUrpaumje pajiHe cHare Hero WU YMTaBUX MHAYCTPUJCKUX NMOCTPOjeHa M3
ypbaHux 30Ha, ocTaesbajyhu 3a cobom MpoCTOpe Koju ce BULIE He KOPWUCTE WM Koju ce
KopucTe y Beoma manom obumy. OBO HMje caydaj camMo ca UHAYCTPUJCKMM, HETO U Ca BOjHUM
KOMMnekcuma y ypbaHom nogpydjy (Maga HanywTarbe BOjHMX KOMmMieKca 4vecto 6uBa
Y3POKOBAHO PECTPYKTYpUpPateM YHYTap BOjHE OpraHusauuvje MAM aKTye/SHUM ApYyLUTBEHO-
NOJIMTUYKMM NpomjeHama). Ocum Tora, 6p3nHa NPOMjEHA Yy TEXHUUYKO-TEXHOJIOLLIKOM Pa3Bojy,
[oBena je Ao npeBasnheHOCTU TEXHOJIOWKUX MpoLeca Y MHOTMM MHAYCTPUJCKUM FpaHama,
HanyLlTarba MHAYCTPUjCKMX KOMIIEKCa U 3amupatba NpomsBoatbe. Takohe, cee Beha nopecka
onTepehera y rpaZfloBUMa M BWUCOKa LMjeHa 3emM/bMLUTa, YC/A0B/baBajy HanywTarbe W
npece/berwe HenpopuTabunHmx ¢yHKUMja, KaKaB je cnyyaj ca oapeheHum objekTuma
KOMYHa/NIHUX CUCTEMa - Ha Apyre, NMopeckn mare ontepeheHe noKaumje. Y passBujeHum
3eM/baMa, BUCOK HWMBO TEXHUYKO-TEXHO/OLLIKE Pa3BMUjEHOCTM M EKOJIOWKUX CTaHZApAa,
[0BOAM [0 NpemjellTakba MHAYCTPUja, Koje cy y3pouHUUM oapeheHmx eKoNowWwKmx npobaema,
BaH Hace/beHUX MjecTa Wan y HepasBUujeHe 3eM/be, Koje HEMAjy BUCOKE eKOOLLKe CTaHaapae
W raje noctoju jedTUHUja pagHa cHara — o4HOCHO Ha nogpydja oapeheHnx KomnapaTUBHUX
npeaHoctu. [4]

Kog Hac, 3anywTeHe ypbaHe npoctope npeacTaB/bajy 3anywTeHW W HeuckopuwheHu
WHOYCTPUJCKM M BOjHU KOMMJIEKCW, 3aMyLWTEHM W HaMNywTeHW OB6jeKTU jaBHUX YyCTaHOBa
(bonHuua, 3aTBOpPA, WKONA, AOMOBA KYyAType, MjeCHUX 3ajefHuLa U CA.), CTaHOBaka, Kao U
3aNyLWTEHM NPOCTOPU MHOPACTPYKTYPHUX M KOMYHA/IHUX CUCTEMA W 3anylwTeHe Mej3aykHo-
APXMTEKTOHCKE (3eneHe) cTpyKType. HacTajatbe oBMX MpOCTOpa oABWjasno ce y Tpu eTtane. Y
nepuogy COPJ, mpouecs 3anywTakba WM HanylwTakba HaBEAEHWX KOMMaeKca, objekata u
TPAHCNOPTHUX CUCTEMA, YaK M YMTABMX HAcesba Y3 tbMX, AELABAAM CYy Ce KAo noc/beauue
npahera ybp3aHOr caBpemMeHOr TEXHUYKO-TEXHO/OLWKOr Pa3Boja, NPOMjEHA MOAUTUYUKUX U
OOKTPUHAPHMX MpUCTYNna ypbaHOM M EKOHOMCKOM pasBojy MAM HMp. KaTacTpodanHor
3emsboTpeca (1969); 3atum je rpahaHcku paT (1992-1995) 610 y3poK NpomjeHa APYLITBEHE,
aemorpadcke, eKOHOMCKe U n3rpaheHe CTPYKTYpe M HecTajakba YMTaBUX NPUBPESHUX MPAHa,
NnocTpojerba, CyKaBarba TPXKMLITA M UcesbaBakba KBAaAMPUKOBAHE pagHe cHare; Ha Kpajy je
npouec TpaHchopMaunje ApYyLUITBEHO-EKOHOMCKOF MOPEeTKa, Koju Tpaje oa 1990-Tux roauHa,
[OBEO [0 3anylwTara, HeJoBO/BHOr W HeageKBaTHOr  Kopuwherwa NPeocTanmx
WMHAOYCTPUjCKMUX, BOJHUX WM APYrMX KOMMAeKca (oBe npomjeHe cy y chepu eKoHomuje -
AeHaunoHanmsaumje, npusaTmnsaumje 1 KanuTaamsaumje NnpocTopa, M npoueca ypbaHusauuje).
Y Tpehem Tanacy HanywTaka NPETXOAHUX NPUBPEAHUX aKTUBHOCTU U Aasber Aerpaguparba
oprosapajyhmx npoctopa u cagprkaja HeafekBaTHUM Kopuwherem (AMjenoBu MHAYCTPUjCKUX
KOMMAEKca MPMMajy roTOBO WMCK/bYYMBO HENPOWU3BOAHE, TepLMjapHe AjenaTHOCTM, AOK ce
NPOM3BOAHM MOTrOHW OU3MYKKM YypyLIaBajy) — CTpaZajy M noc/benkbv KOMMJAEKCUM Koju cy
'npexusjenn’ npeTxogHo.

2. JUOEPEHUWMIALWMIA NMPEMA NMPOCTOPHOM KOHTEKCTY

YTuuaje mjecta HacTaHKa Ha ¢opmuparbe HanylWTeHWX W HeLOoBO/bLHO McKopuwheHux
NpocTopa Npeno3HajeMo Ha BuLe MPOCTOPHUX HMBOA, @ CaMMM TUM W npobaeme Koju oBe
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npocrope Kapaktepuwy. C 063Mpom Ha TO Aa Cy /IOKaNHe KapaKTepucTMKe mjecta oanydyjyhu
baKTopK HacTaHKa MOMEHYTUX NPOCTOpPa, 3a pjelasatbe Npobaema TUX NPOCTOPa HEONXOAHO
je pasBujarbe M NpUmjeHa BULLE PA3NYUTUX NPUCTYNA, CENEKTOBaHUX nNpema ogrosapajyhum
cneundUYHOCTMMA NPOCTOPHOT KOHTEKCTa. Y Tom cMucay, oaje bBucmo y popmm cBojeBpcHOr
NPOCTOPHO-XNjepapXxMjcKor nperneaa, NPOTYMayuan yTUUAje Koje KOHTEKCTyanHu GaKTopu
npousBoje y NpeamMmeTHUM NPOCTOPHUM KaTeropujama (brownfield, greenfield), wto 6u ce Kao
NPUHLMN MOTA0 NMPUMMUJEHUTU Y aHAAN3M NPEAHOCTU M OrpaHuYerba 0BMX nocebHMX NpocTopa
WUAW YBPCTUTM Y KpuTepujyme Knacuoukaumje M BpeaHOBakba, Kao OCHOBA 3a geduHucarbe
npenopyka 1 CMjepH1La OXKMB/baBakba OBUX NPOCTOPA.

EKONMOWKM KOHLENT OA4PXKMBOI rpaga AaHac je jedaH o4 HajaKTyenHUjux mogena y CBUjeTy.
FnobanHa TeHaeHUMja ypbaHe 06HOBE M EKOJIOLLKOT 034paB/berba rpafoBa, Koje npenopyyyjy
MHTEPHAUMOHAMHA Hay4YHa W CTPyYyHa yApYXKeHa, U3PAXKeHA je KPo3 pa3HOBPCHe NpojeKkTte
obHoBe 3anyLwTeHnx 30Ha BPOjHMX eBPONCKUX rpagoBa U pernoHa. [2] Ha rnobanHom HMBOY
je HepaBHOMjepHa AMCTPUBYLMjA HaNyLWTEHUX U HeAOBO/bHO McKopuwheHUx npoctopa. Y
HEKMM 3eM/baMa MOCTOjM M3Pas3UTa KOHLEHTPALMja OBAKBMX MNPOCTOPA, 33 Pa3/IMKy of
oapeheHMx 3emasba y KOjuMa ce OBe KaTeropuje npocTopa pUjeTKo nojassbyjy. HanywTteHe u
HeA0BO/bHO MCKopuwheHe npocTtope MoXemo npoHahu npuje ceera y 3em/bama Koje cy
MMane pasBUjeHy WHAYCTPMUjy, KOja je KaCHuje 3amMujerbeHa BWCOKOpPa3BMjeHUM U
MHOOPMALIMOHUM TEXHONOIMjaMa, LUTO je Yy3POKOBA/O CTBapakbe HaMyLWTEHUX U HEA0BO/bHO
uckopuwheHmx npoctopa. Takohe, carnefaBajy ce pasnuvke y AedbuHUcary, TyMademy,
CXBaTakby - CTaTyca M TpeTMaHa OBMX NOCEBHMX KaTeropuja npoctopa, Yy rnobanHom
KOHTeKcTy. OHe cy jacHo usandepeHumpaHe Hnp. namehy CAL u EY, y norneagy npumjeHe
pPasMUYUTMX NPUCTYNA, METOLA M KOHLEenaTa, O4HOCHO Yy U360py pasaMuUTUX KpuTepujyma
npu [OHOLWeHY O4JlyKa 3a WAM NPOTUB pereHepauuvje HanywTeHUX U HeAO0BOJbLHO
nckopuwheHmx npoctopa (NpoduTabmnHocTM U ePeKTUBHOCTM, HACYNpoT - OuvyBatkby
KOHTUHYUTETa U MAeHTUTEeTa Mjecta). OBe pasfivKe y MPUCTYNY M KaTeropmsaLmjn HanywTeHnx
M HeLOBO/bHO MCKOPUWNEHMX NpPOCTOpa, Ha FNO0BGAaNHOM HWMBOY, YTUYY Ha pasauuuTe
MHCTUTYLLMOHANIHE OAHOCE — Y Noreay yceajatba ogpeheHux '3eneHunx’ n gpyrux AoKymeHaTa,
nponuca v areHau, Koje ce TMYy o4yBaka XUBOTHE CpPeAMHe M NPOCTOPHOr pa3Boja, @ CamMmum
TUM 1 06HOBE NpeaMeTHUX npocTopa. [4]

Y pasBujeHnjum 3emsbama EBponcke yHuje, epeKkTUBHOCT Kopulwhera 3em/buliTa cnaga Y
HaUMOHANHEe NpUOpUTETE, jep AUPEKTHO MOMAXKe OYyBakby HALMOHANHE KOHKYPEHTHOCTU U
MCNyHEHY OCHOBHUX MPUHLUMNA OAPMKMBOI Pa3BOja: EKOHOMCKOF, EKOJIOWKOr U COLMjaHOT.
To je pasnor 3awWTo ce Npy)Ka TEXHMYKA Nomoh M MoApLliKa Npeay3eTHULWTBY, Koje NOHOBO
KOPUCTU HanylwTeHe U Hepo0BO/bHO McKopuwheHe npocTope. Takohe, y EBponckoj yHuju ce
CBe BMLWIE NaXe yCMjepaBa Ha eKoJsoWKa onTepehera 3em/bMWITa, @ KaKO EKOJIOLIKK
npobiemu YecTo NpaTe NpegMeTHe NPoCTope, Te Aa 61 ce OBe JIoKaLuuje eKONOLWKM CaHupane
M pUjelIMno HUXOBO EKOJIOWKO 3arahere - CTaB/batbe HaMywTeHUX W HEeAO0BOJbHO
nckopmwheHMx npoctopa y NOHOBHY ynoTpeby je mpasu nyT. Mnak, 3a pasanKky og, Apyrux
obnactn y Kojuma EBponcka yHuja ynyhyje Ha cTpore Kputepujyme W npuctyne (oTnaag,
6e36jeAHOCT, TProBUHCKe Hapujepe), To HUje MPUHLMN Y pjellaBarby NPobaema HanyLWTeHUX U
Hefo0BO/bHO McKopuwheHux NpocTopa, Beh ce paau o NojeAMHAYHUM cydajeBuma. Y marbe
pasBujeHMM 3em/bama M HOBMM uYiaHMuama EBponcke yHuje, edpeKTnBHOCT Kopuwhera
3eM/bMIUTa Ce He Hajna3u Ha AUCTama MPUOPMUTETA; 3aTO Y OBUM 3eM/baMa Hauaa3uMMo Ha
OorpaHMYyeHa MCKycTBA W Makby edPeKTMBHOCT Yy MNOHOBHOM Kopuwhery W CTPYKTYPHUM
npomjeHama npegMeTHUX NpocTopa.

Kao 1 Ha rnobasHOM HMBOY, M Ha eBPONCKOM Ty nocToje oapeheHe pasnuke y geduHucarby,
TyMayerby, CTaTycy U TPEeTMaHy HanylTeHUX U HeAOBO/LHO UCKopUWheHMX NpPoCcTopa, Kao u
pasnuKe y NpUCTyny NOHOBHOj ynoTpebu Tux npocTtopa. Pasnuke noctoje namehy semasba
3anaaHe Espone 1 CkaHgMHaBKje, a 04HOCE ce Ha NUTakba HaLMOHaAHWUX NpUopUTeTa, Npema
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KpUTEpUjyMUMa TyCTUHE HaACe/beHOCTU M KOHKYPEHTHOCTM. 3anafHOEeBpOMNCKe 3em/be ca
BE/IMKOM TYCTUHOM HACe/beHOCTM W CTAa/IHUM MopacTom nonynauuje, ga 6w cmarbune
nputTMCak Ha cnobogHe 30He rpaga, Koje Ccy OrpaHUYeHWx KanauuTeTa, ¢dasopusyjy
OXMB/baBakbe HAMyWTEHUX W HELOBO/bBHO WCKOpUWheHUX npocTopa Kao NpPeTxXxoLHOo
pa3BujeHMX 30Ha. HacynpoT HMMa, CKAaHOMHABCKE 3eM/be, Ha HanywTeHe U HeAO0BOJbHO
nckopuwheHe npocTope Npumjeryjy KpuUTepujyme KOHTaMUHMPAHOCTU U KOHKYPEHTHOCTM
MjecTa HacCTaHKa, OAHOCHO aTPaKTMBHOCTM JioKauuvje. [dudepeHumpatbe MO CcTeneHy
Kopuwherwa omoryhaBa eBUAEHTMPatbe HEAOBO/BHO MCKOpUWheHUX JfoKauuja. Hnp. y
6uBlWOj McTouyHO] Hbemaukoj y 0By KaTeropujy npoctopa cnagajy /ioKauuje Koje cy y
NOTNYHOCTM HanywTeHe W 6e3 MKAaKBe aKTMBHOCTW, OOK ce y Yewkoj Penybavum 3a ose
npocTope cmMaTpajy mano KopuwheHW, eKOHOMCKM HeedUKacHM, annm He y MOTAYHOCTM
HanywTeHW W npasHu npoctopu. lNojeguHe 3emsbe OBE NPOCTOPE WCK/bYYMBO BEXy 3a
eKoJIoLWKe Npobaeme, TaKo Aa eBEHTyaNHe NoBpLIMHe 6e3 eKoNolWwKKx onTepeherba, a Koje ce
HeLOBO/bHO KOPWCTE, He cnazajy Yy NOMEHYTY KaTeropujy npoctopa. 36or ceera HaBegeHor,
TELWKOo je o4yekmBaTn aa he ce usjeaHaunTU KpUTEpPUjyMUn 3a gedUHMCAbE U KaTeropumsaunjy
NIoKaluMja HanywTeHUX U HeAOBO/bHO MCKopuwheHWx npoctopa. MCTO Baxku 3a nuTake
yTBphMBatba jeANHCTBEHE METOA0/I0TUNjEe EBUAEHTUPAHA, ManNMpara M BpeAHOBAba OBAKBUX
NpoCTopa, WTO HaC HAaBOAM Ha 3aK/by4YaK O 3HAYAjy NIOKANHUX KapaKTEPUCTMKA U MAEHTUTETA
MjecTa KojemM npunaga nocebHa KaTeropuja NpocTopa — 3a UXOBO OXMB/baBatbe. [4]

MpenosHajyhu npocTopHe M Apyre noTeHuujane 3anyWwTeHUX NPOCTOPA, CTPYYHA M HAyyHa
YAPYKEeHa pasBUjeHMX €BPOMCKUX 3eM/ba PasBMjana Cy MHTerpanHe metogonoruje ypbaHe
06HOBE M napuujanHe meToAe, anaTe U TEXHUKe 3a tbeHo nposoherse. Y EBponu cee Bue
pacTe MHTepecoBatbe 3a HanywTeHe W HeA0BO/BHO MCKopuwheHe NpocTope, Koje je
nponpaheHo ycBajatbeM ogpeheHux [JoKymeHaTa W areHan. KoHuenT eKonoLwKor
034paB/betba rpasoBa u ypbaHe obHOBE Noap»KaBajy: 3eNeHn AOKYMEHT O rpafcKoj cpeanHn
Komucnje Esponcke 3ajegHuue (Green Paper) vu3 1990. roanHe, EBponcka ypbaHucTUUKa
noBes/ba O OCHOBHMM acneKkTMMa OApPXKMUBOr PasBoja /byACKMX Hacesba — XabuTaT |l n3 1996.
rognHe, CejeTcka nosesba n3 1972. u 1975. rogmHe, AreHga 21 n3 1992, 2000, 2001. n 2002.
roguHe M HoBa aTWMHCKa nosesba EBponckor casjeta ypbaHucta m3 2003. roguHe [2].
JdeduHncaHM cy OCHOBHM UM/beBM 33 NOGOJbLUAE KBA/UTETA KMBOTHE CpPeaMHe Yy rpady U
OfIP’KMBM Pa3BOj - O4YyBakbe M YNpaB/bakbe XUBOTHOM CPEAUHOM, LITO MOApa3ymMujesa
yMatbere HEKOHTPO/IMCAHOr MPUTUCKA M pacTa pasHUX [AjeNaTHOCTU y npouecy obHose
rpagoBa U cmarerse yyewha rpaga y ctBapatby 3arahuBarba, WTO NogpasymujeBa npenopyke
Aa ce 06a3pmnBo NAaHMpPA NPOLLIMPUBAHLE NPUBPEAHUX aKTUBHOCTU M Aa Ce€ KOPUCTE NPOCTOPU
y rpagy ca Beh owTteheHMM uWAM [AE€BACTUPAHUM WMHAYCTPUJCKUM U KOMEPLMjaNHUM
objekTma. [oHowerem goKymeHTa ESDP (European Spatial Development Perspectives),
1999. roaumHe, Kao HepOpMaNHOr MHCTPYMEHTa Yy MNPOCTOPHOM MJIAHUPaky eBPOMCKOr
NPOCTOPa, UCTAKHYTU CY U UU/BEBM U NPUHLMNM ypbaHe pereHepaumje n ypbaHe obHOBE, WITO
UMNANUMPaA WHTepecoBatbe EY 3a o06nacT HanywTeHMX W HepZoBO/BHO McKopuwheHux
npoctopa. Ucto je notepheHo JoKymeHTOM 3a Bogehe mpuHLUMNE 33 OAPMKMBU NPOCTOPHU
pa3Boj eBPOMNCKOr KoHTMHeHTa - LEMAT (CEMAT), 2000. roguHe, Kao M [OOKYMEHTOM
Territorial Agenda, 2007. roauHe, v ap.

Y 3emsbama JyrounctouHe EBpone cTBapu ce pPasauKyjy WM Haju3parkeHuju je npobnem
HeOCTaTKa EKOHOMCKMX CPesCcTaBa 3a KOMMNJEKCHe npouece obHoBse rpagosa. HanomeHyau
6MCMO [a cy HeKe 3eMsbe jyroucTouHor gujena Espone u gasbe y npouecy TpaHchopmaumje
LPYLITBEHOr NOpeTKa, 40K Cy Apyre CKOpPO M3allae 13 TOr NpoLeca, Kao 1 Aa ce Ha NpocTopy
bankaHa y 3agtbe TpU AeleHuje KOHCTaHTHO AellaBajy gaectabuivsaumje permoHa y rotoso
CBMM acneKkTMmMa pasBoja. [Jakne, pa3soj M 06HOBA HAMYyLWTEHUX U HEAOBO/BHO MCKOpULheHUX
npoctopa Ha Teputopuju JyronctouHe EBpone, y AMPEKTHOj Cy BE3M Cca pa3Bojem NpuBpese,
€KOHOMMje M ApyliTBa TUX 3emasba. Y Tom norneay, 6ankaHcke 3emsbe busberke Hajsehu
330CTaTak, Maga BehuHa 3emasba HWje OAMAKAA Yy CBOjUM npouecuma pedopmucarba m
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€BPOMNCKMM WHTerpaumjama. Y Marbe pasBUjeHUM permoHnMma busmwexn ce cnabo
MHTepecoBake 33 OBY NOCEOHY KAaTeropujy Npoctopa u joll yBUjeK He MOCTOjU jeAMHCTBEHA
6a3a nogaTtaka y BMAY CBOjEBPCHOr KaTacTpa OBMX MPOCTOPA, HU METoA0/0MMja Npema Kojoj
61 ce TM NPOCTOPU OXMBjENU U CTaBUAM Y NOHOBHY ynoTpeby. LLtaBuwe, MHTEH3MBHO ce U
Jasbe CTBapajy HanywTeHW M HefoBO/bHO McKopuwheHU npocTtopu, a nocebaH npobaem
6MBLUMX COLMja/IMCTUUKUX 3emasba (raje jow Tpaje npouec TpaHchopmauuvje OpyLUTBEHOr
nopeTKa), npeacras/ba Npobaem BAACHULWTBA HaA 3eM/bULLITEM OBE KaTeropuje npocropa (y
BuX, Cpbuju, UpHoj Fopwu). [4]

MpeTxogHe KOHCTaTalmje NOTNYHO oAroBapajy KOHTeKCTy bocHe n XepuerosuHe, a HeH cTaTyc
je momatHo onTepeheH noc/beamuama rpahaHcKor parta, HeycnjewHom npuBaTM3aLMjoM U
AEHAUMOHANM3aLMjOM, Kao U  MOAUTUYKOM HecTabunHowhy 3emsbe, W KOHa4Ho,
KOHCEKBEHTHO TOMe, HeaTpaKTMBHOWNY 33 MHBECTULMjCKA yNaraka U3 pasBujeHUX 3emasba.
TaKo ce Kog, Hac, He camo Jasbe gerpaampa v yHuwTaea rpaheBuHCKM GoHA 0BUX NPOCTOpPa,
Hero ce nponywTajy eKOHOMCKM W Apyru no3uTuBHU edekTu, Koju 6w ce npoussenu
NOHOBHOM YynoTpebom HanywTeHUX M HepZoBO/BHO McKopulwheHUx npoctopa. Hema jacHo
M3ParKEHOT MHCTUTYLIMOHANHOr CTaBa NPema HEeCYMHUBUM MOTEHUMjaIMMaA HanyLWTeEHUX W
HeAOBO/bHO MCKOpUWNEHMX NPOCTOPA, HUTM Ce HMXOBA MOHOBHa ynoTpeba cBpcTaBa Yy
HaUMOHANHE NPUOPUTETE, KaKaB je C/y4aj ca pa3BMjeHMM 3eMm/bama. Takohe, HUCY HU
carnefiaHun cau npobsemu NoBe3aHW ca OBMM MPOCTOPMMA, @ BUNAHC HUXOBUX EKOMOLIKUX
ontepeherba buhe A0CTyNaH TEK NPUAMKOM M3page eKoNoWKMUX enabopata, Kao je4HOM of
NPBMUX KOpaKa y Mpouecy HUXOBOr OXMUB/baBakba. MNaK, eBMAEHTHO je gda cy y buX, kao
HeKafawroj penybanum COPJ, 6UAKM CKOHLETPUCAHN BPOjHU U PA3SHOBPCHU UHAYCTPUJCKU U
BOjHM KOMM/EKCHU, KOjW Cy AaHAC HanywTeHN U HeA0BO/bHO UCKOpUWheHM NPOCTOPU U Aa OHU
npeacTaB/bajy 3HayajHy pesepBy npocTopa. He 3Ha ce TayHa aucTpubyuumja u 6poj osux
NnpocTopa, aan MOXKe ce MPEeTnocTaBuUTM Aa OBAKBMX MPOCTOPA MMA Hajsuwe y 6uBLIMM
WMHAYCTPUjCKMM LLeHTpMMa. KaKo Hala 3em/ba He cnaja y pes 3emasba Koje umajy npobnem
Ca BEJIMKOM TYCTMHOM CTaHOBHMKA, O4Max Ce MOXKe 3aK/by4uUTW Aa Ce KoA, HaC HaUMOHaNHO
CXBaTakbe MpuopuTeTa MOpA Carnefaty ca acnekTa KOHKYPEHTHOCTM, a/M M ca acnekTa
KOHTaMUHUpPaHOCTM. OBO je HAapOYMTO BaXKHO 360r Tora WTO Hawa 3emsba He cnaga mehy
3eMJ/be Ca BUCOKMM EKOIOWKUM CTaHAapAMMa, WTo 61 pa3BujeHe 3eM/be MOT/e BUAJETU KAo
NoroAHOCT 3a MNpeHolere CBoje 'Mps/baBe’ MHAYCTPUje KOA Hac, raje MM je pagHa cHara
jedTuHMja 1 raje cy mHoro marba nopecka ontepehersa. [4]

loToBO CBM Npobiemu U HeAOCTALLM KOju ce BEXY 3@ KOHTEKCT buX, npeHoce ce Ha NPOCTOPHM
HMBO Hawer eHTuTeTa - Penybnmke Cpncke. N Ha penybanyKkom HMBOY, 3@ HAUMOHANHO
CXBaTatbe nNpuopuTeTa y MOrAedy HanywTeHWX W HeAOBO/bHO McKopuwheHMx npocTopa,
HajBaXHUjU CYy KPUTEPUjYMU KOHKYPEHTHOCTU M KOHTAMUHUPAHOCTU. KOHKYypeHTHOCT ce
AMPEKTHO Be3yje 3a aTPaKTMBHOCT JIOKaUMja, @ TO je Ha PEernoHasHOM WMAM penybanyKkom
HMBOY NOBE3aHO Ca KaTeropusauunjom onwTtmHa. Mpema lMpupyyHUKy 3a doHocuoye 00ayKa u
npogecuoHanuye - Oxucuswasare bpayHpunda y Cpbuju (2008), nocTtoje Tpu KaTeropwuje
OMNWTMHA: ONWTMHE Koje ce Hafase Ha KomepuwujanHoj nokauuju, 6ausy rnasHUX npasaua
MHOPACTPYKTYpe — Yy TOM C/yYajy HanywTeHW U Hef0BO/bHO UCKopUWheHU NPoOCTOpU UMAjy
[06py WaHcy 3a NOHOBHY yNoTpeby; ONwTMHE Koje ce Hafase BaH rMaBHUX Npasala paseoja,
anvM UMajy [O0BO/BHO PasBOjHUX WAM anNTepHaATUBHWUX MOTeHUMjana - noTpebHo je 6p30
pearoBaTu, Kako 6K ce LWTO npuje BpPaTUAM MNO3UTUBHM edeKTU of MNOHOBHe ynoTpebe
npeamMeTHUX NpocTopa M noctann sBogeha onwTMHA y CycjeacTBy Y eKOHOMCKOM CMUCAY; U
OMWTMHE KOoje He cnagajy HWU y jegHy o4 NpeTxogHe ABuje KaTeropuje — oBe ONWTUHE MMajy
TELWKo pjewmse Npobaeme U He MOTy OYEKMBATM yaarakba NPMBATHON CEKTOPA, HEro ce Mopajy
0C/NakbaTh Ha HauMoHanHe u mehyHapogHe nporpame pUHaHCUParba M TparaTM 32 NAMETHUM
M HEKOHBEHLMOHaNHUM pjeluersnma. KaTeropumsaumja v TMnonoLwKa Knacudukaumja onwtmHa
AOMPUHOCK yCnjeLHnjem carnesaBakby HuxoBux npobaema n moryhHocTtu. [3]
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Y cuTyaumju Kaga He NOCTOjU jaCHO M3paxkeH OAHOC Npema HanywTeHMM W HeAOBOJbHO
nckopuwheHMM NPoCTopMMa Ha PErMoHaNHOM U APXKaBHOM HMBOY, oTexaBajyhe je Kaga Hu
OMNWTMHE HEMAjY jaCHY BM3Wjy U CTaB Npema nNpobaemuma CBOjUX HaNyWTEHUX U HEL0BO/LHO
nckopuwheHMx NpocTopa, jep ynpaBO OHe Hajsuwe Tpne 360r HMXOBOr MOCTojakba U
HeuckopuwheHocTn. [la 61 onwTMHE ynpas/base CBOjUM TEPUTOPUjATHUM Pa3BojeM, TUME U
OXMB/baBakbEM MpPEeAMETHMX MPOCTOpa, NOTPEOHU Cy AOAATHM MHCTPYMEHTW, jep OHU Koje
npumjeryjy cy HeaoBo/bHWU, a oanaydyjyhu ytuuaj Ha npouec ypbaHe obHoBe wMmajy
MMWHUCTAPCTBA, areHuuje 1 passojHu nporpamu Bnage PC; perMoHanHu passoj uma apyraduje
npuopuTeTe, NPMBaTHN GUHAHCU]CKN CEKTOP KOHTpoauLle GUHAHCKjCKa cCpeacTBa, a napuene
CYy UM Y BNAACHULITBY NPMBATHUX BAACHUKA, KOjU O4NYy4YYjy O MHBECTULMjaMA U YeCcTo UmMajy
Apyrauvje CTaBoBe 0Of JIOKa/sHe 3aje4HuLE, KaKO M HA KOju HauuH Tpeba MOHOBO CTABUTU Y
ynoTpeby paesacTMpaHu npocTop (pyKoBoheHW COMCTBEHMM WHTEpPecMMma) WAM MocToje
HepujelweHn BNACHUYKM ogHocu. [5] Mnak, onwTuHe nocjeayjy BaXaH MHCTPYMEHT 3a
ynpaB/batbe, OA4yYMBatbE U YCMjepaBake COMNCTBEHOr Pa3Boja — NPOCTOPHO M YPBAHUCTUUKO
nnaHupake. Y OKoNHOCTMMA HeepUKACHOTr npoueca NaaHuMpama, ONWTUHE MNak Mory Aa
yTBpAe npobneme W HUXOB 06MM, Te [a Ha JIMCTY JIOKAZHUX NpuopuTeTa nocTase
OXKMB/baBakbe HAMyWTEHUX W HEAOBO/BHO MCKOPUWNEHUX MPOCTOPA, MAPKETUHLIKOM
KamnakwOoM 3aMHTepecyjy jaBHOCT 3a OBy TeMmy, yrpaje CBOje MPUOPUTETE Y UHCTPYMEHTE
NPOCTOPHOr NaaHupaka, omoryhe fo ogpeheHe mjepe MHTepece BAAaCHWKa, €BUAEHTUPAjY
€KoJIoWKe npobieme 0BUX NPOCTOpa M GOKyCUPajy Nakkby Ka HanywTeHUM UM HeL0BO/bHO
nckopuwheHMm npoctopuma. JIoKanHU UHCmMpymeHmu u uHuyujamuse he djesosamu camo
QKO CYy MOMMOMO2HYyMU HAUUOHAAHUM UHCMpPYMeHmuma u noocmuyajuma. [3]

Ounctpnbyumja HanywTeHNX U HeJ0BO/bHO MCKOPUIWhEeHUX NPOCTOpa Y rpagy UAN ONWTUHM je
O[, CYLUTMHCKE Ba)XHOCTWU, MU YCMNjeLHOCT O¥MB/baBakba HEKON MPOCTOPA 3aBUCU Of, CTeneHa
aTPaKTMBHOCTM J/IOKaumje. AKO ce nocmaTtpa WCKopuWheHOCT 3emM/bUWITA Yy OAHOCY Ha
TPXULWTE, TUMMYHO 6K 6UNo Aa je Hajsehn MHTEH3UTET Kopuwhera y LLeHTPaNHUM 30Hama
Haces/ba U Aa onaga Ka oboamMma Hacesba. Tako 61 oHe HeucKopuwheHe nNpocTope, Koju ce
Hanase y UEHTPY M OKO LEHTPa Hacesba, eNIMMWHWUCAN0 CaMo TPXKWUWTe, AOK 6u ce ca
nopacTom YyAa/beHOCTU MOMEHYTUX MPOCTOpa Of LEHTPA MPOMOPLMOHANHO CMakbMBana
moryhHOCT HMXOBOr OXKMBJ/baBakba. [3] Mpema 138. Llsajuapckoj popmynu [3:35], BpujeaHocT
peLMKAMpaHOr 3em/buTa (TPOLLIKOBM Mpunpeme Mnayc TPOLWKOoBKM TpaHchopmaumje) mopa
6uTtn Beha opg Hyne. MNpema 0Boj GOpMynn NOCToje TPU KaTeropuje npeameTHUX NpocTopa.
MpocTopu Koju cnagajy y A KaTeropujy Hanase ce y LeHTpasHUM AujenoBuMa rpaja, raje je
BMCOKA BPUWjeaHOCT 3eM/bULLTA U rAje AOMUHUPAjY LEeHTPanHe aKTUBHOCTH, Na je BpujeaHoCT
peLMKAMPAHOr 3eM/bMIUITA Aaneko Beha of Hyne u Huje noTpebHo yyewhe jaBHOr cekTopa.
OHK peunKanpaHun NPoOCTOpU KOju MMajy BPUjedHOCT OKO Hyne, cnagajy y b kateropujy u
oBAje je HyXHO ydyewhe jaBHOr cekTopa y wu3rpagwun caobpahaja n uHPpacTpykType,
npomjeHe ypbaHMUCTUUKMX NNaHOBa M noAplka y duHaHcupamy. Ha Kpajy, y L, kateropujy
cnagajy npoctopu ca BpujegHowhy peumKAMpaHor 3em/buLiTa UCMOL Hyae — TO Cy OHU
NpocTopu, Ynja je AncTpmbyLmja y BAHrPaACKUM M CEOCKMM Hace/bMMa U Koa Kojux je ydewhe
jaBHOr cektopa ognydyjyhe. Kog Hac jow yBMjeK He nocToju Kopenauuja uamehy npoctopHor
NAaHWpara, EKOHOMMYHOCTM Kopuwhera npocTopa M MexaHumsama yHKUMOHMCAHbA
TPXKULITA HEKPETHUHA. [3]

Hajsehun npobnaem Ha NPOCTOPHOM HMBOY rpafa WMAWM OMWTWMHE NPeACTaB/ba LUTO ONWTUHE
HUCY M3BpLWWAE €BMAEHTUPAHE WM Manuparbe HanywTeHWX U HegoBO/bHO UcKopuwheHux
NpoCTopa, HATU MMajy CBe MjepsbMBe NogaTKe Koju cy BUTHKM 3a OBe NPOCTope U Koju 6u ce
morau  ynopehuBaTM ca  nogauMma  APYrMX  ONWTMHA, pagu  carnegasarba
pacnpocTpakbeHoOCTH, BPCTE M 3ajegHUYKOr pjellaBarba npobnema. He noctoju jeauHcTBeHa
6a3a nogaTtaka 0 0BMM NPOCTOpPUMa, Momohy Koje 61 OnWTUHE MOr/1e BPWWUTKU KasKynaumje u
npeasuhatn edekte noHosHor Kopuwhera oBMX npocTopa. OnNwTWUHamMa Cy HEOMXo4HM
Ba/MAHM NOAALM O HUXOBMM HaMyWTEHUM W HeA0BO/bHO McKopuwheHMm npocTopuma, a
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UW/bEBU MHBEHTapM3aLMje TUX NPOCTopa Cy NOoAM3arbe CBUjeCTM M HMBOA MHOOPMMUCAHOCTH
ONWTUHE O OBMM MNPOCTOPMMA, A0bOMjarbe KOHKPETHWX MNoJaTaka 3a aHanusy, Aobujarbe
MHAeKca nopehera ca ApyrMm ONWTUHama, Nobosbluatbe E€KOHOMMYHOCTU Kopuwhera
nsrpaheHor 3em/buiuTa M Npubas/bakbe NoApPLIKe jaBHOCTU. [LobujeHM nogaum Nomay aa ce
y npouecy pereHepaumje HanyLTEHUX U HEA0BO/bHO UCKopuwheHMX NpocTopa jacHo oapese
unsbesn n npuoputetn. OBM Nogaum ce CBPCTaBajy y rpyne Koje npeacrassbajy oapeheHe
MHAMKaTope. MHAMKATOPU MAWM MOKasaTesbM ce GOPMY/MILY TaKO LITO ce NOo3HaTWM Mogaum
pasBpcTaBajy Tako Aa MOry nakllie Aa ce nopege ca APYrMM rpynama CAUMYHWMX nogartaka.
MHAMKaTOpM ce MOry NPOM3BECTM 3a PasHe aKTMBHOCTK, a CAyXe M 3a nopehere npoujeHe
cuTyaumje namehy onwrtuHa. [3].

3. EKOJIOWKA ONTEPEREHA BROWNFIELD NMPOCTOPA

JepaH oa npobnema Koju 4YecTo, anuM He YyBMjeK, MNpaTW HanywTeHe M HeAOBOJbHO
uckopuwheHe npocTope, jecte HWXOBO €KONOWKO onTepeherbe, A0 Kojer HacTyna
3arafherbem, NnponssegeHMM NPETXOAHMM HauMHOM Kopuwhera. MHTeH3uUTeT 3araherba uam
eKonolwkKa onTtepeherba HEKe IOKaLMje 3aBMCe 04, Y3POKa HMXOBOr HacTajatba (HMNp. Koja je
MHAOYCTPUjCKa AjenaTHOCT 6una paHuje Ha TOM NPOCTOPY, KaKkeBe je Mpou3BoAHEe npouece
MMana, ga v cy NpoM3BOAHM NPOLECK NPOM3BOANAN HYCNPOM3BOAE M Aa N CY Ce oAJiaranm
Ha A4aTOM MPOCTOPY...), @ bUXOBE NOC/beAMULe MO 34PAB/bE /byAN U HKUBOTHY CPEAMHY MOy 43
6yan AMpPEKTHE U UHAMPEKTHE.

MoHOBHO cTaB/bakbe y ynoTpeby npeamMeTHUX MPOCTopa Ca eKOoJIoWKUM onTepehernma,
3axTujeBa eKO/0LWKO npunarohasarbe bygyhem HaumHy Kopuwherba. EKONOWKO caHUpatbe ce
BPLUM A0 OHOT EKONOWKOr CTaHA4apAa Koju je NpMxBaT/bMB 3@ HOBY HamjeHy, afiM He Ucnog,
€KONOWKNX CTaHOAPAa 3a LWMPY XKUBOTHY cpeauHy. OUHAHCUCKM U BPEMEHCKU TPOLIKOBM
TpaHcoopmaumje 3arahieHe noKauumje cy pasnmumtn - Behu cy 3a ctambeHo Hacesbe ca BpP/O
BMCOKMM HMBOOM €KOJOLKe ymcTohe, a Marbi 33 HOBY MHAYCTPUJCKY AjeNaTHOCT ca HUMUM
€KONOWKNM CcTaHdapauMma. HeratmsHu edekt Kopuwherba OBMX /OKauuja MNOHOBO Y
WMHAOYCTPUjCKE CBpXe, Ca eBeHTya/lHUM pJa/bMM 3arahuBarbem KMBOTHe cpeauHe, jecy
romunarbe Hosor 3arahiera npeko crapor, HemoryhHocT npunarohaBarba HEKMX /IOKaLMja 3a
OY*K1 6opaBaK /byaM Ha HOj, O4HOCHO, OFPOMaH YTPOLWAK cpeacTaBa M BpemeHa 3a npoec
noBohera TakBMX I0KaLMja 40 NOHOBHe ynoTpebsbusocTu. [4]

EKonowko onTepehere HanywTeHUX U HEAOBO/bHO WMCKOpUWhEHUX NPOCTOpa He camo Aa
MOXe YTMLATM Ha HUX0BY TpaHchopmaumjy y OJYHKUMOHAAHOM CMUCAY, Hero u y
E€KOHOMCKOM, Kaja je noKauuja y TONMKOj Mjepu yrpoXeHa Aa MMa HeraTMBHy BpUjegHOCT U
noctaje HenpuxeaT/bMBa 3a Yynarakba. [pocTopu Ha KOMepUMjaJIHUM W aTPaKTUBHUM
NIoKaLMjama, yrnaBHOM MMajy NO3UMTUBHY BPWUjeAHOCT, HAKOH EKOJOLKe KoHconnaaumje. Ha
NO3UTUBHY BPMjeAHOCT HAaKOH EKOJIOWKE AEeKOHTaMUHALMjEe ce MOXe YTULATU NAaHMpPakbeM
KOMepUKjanHUX HamjeHa, Ynja je ynoTpebHa BpujeaHOCT Aaneko Beha oa HeKomepuujanHuX.
Mnak, oBO HUWje yBUjeK N3BOA/bUBO, WTO 360r Npobiema KoiMumHe ekonoLwkor ontepeherba u
npusohera oBMX NpocTopa oapeheHoj HamjeHW, Tako 1 360r cnabor TPXKMULITA, KOje He MOoXKe
YyTMLATK Ha BUCUHY HEKPeTHWUHa, 6e3 063npa Ha kbuxosy AMcTpubyuujy. [3]

CaHuparbe ekooWwKmx onTepeherba HanywWTeHNX M HeJ0BO/bHO UCKopUWheHMX IoKauumja je y
OOMEHyY 3alITUTE KMBOTHE CpeguHe M NAaHUparba NpocTopa. 3aluTUTa KMUBOTHE CpeauHe je
jedaH oa umnepaTMBa CBake ApyLUITBEHE 3ajeAHNLE, Na Y 3aBUCHOCTU O KapakTepa 3araherba
WM KOHTaMMKHaLMje, NocToju obaBesa caHaLMje U cTBapakba eKOOLWKNUX YC10Ba, Takohe 1 Ha
HanywTeHUM nokauujama. Kaga roBopMMo O pereHepaumjy OBMX 30Ha Yy uuby ypbaHe
obHOBe, OHAA ypbaHWCTMYKa pjelera MOpajy NoApasymujeBaTM A0CTM3atbe EKOJIOLIKUX
CTaHZapAa, Koju cy npumjepeHn HOBMM HamjeHama. To 3HauM caHauujy noctojehux
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€KONIOWKMX Npobaema n eNMMUHUCarbE LWITETHUX YTULAja Ha CpeamHy NAaHUPaHMX cagprKaja
(3paga cTyavja yTvMuaja Ha KMBOTHY cpeauHy 3a oapeheHe [AjenaTHOCTM je 3aKOHCKM
obasesHa).

4. OCMOPEHE BPUJIEOHOCTU N BAHEMAPEHW 3HAYAJ BROWNFIELD
MPOCTOPA 3A MEMOPWMIY U MOEHTUTET NTPAOA BAHANTYKE

Y Hamjepu ga cBeobyxBaTHO carnefamo CywTUMHY npobnema HanywTeHWX U HeAO0BO/bHO
nckopuwheHnx NpocTopa, HaKOH NPETXOAHOr pasmaTparba MPOCTOPHON, EKOHOMCKOr U
€KOJIOLIKOT acneKTa hUXOBE O4PKMBOCTU M KOHTEKCTA, PoKycnpahemo ce Ha COLLMOKYNTYPHU
aCneKT, Kao Heu3ocCTaBaH CTyb OAPXKMBOCTM  3ajefHULLE W eCeHUMjanHW cagpikaj OBWX
npoctopa. Hekoanko npuHUMNA W3ABOjMAM OUCMO Kao K/byyHE 33 OBO TymMayere MU
KOHUMNUpare cTpaTtervje ypbaHe pereHepaluje HanywTeHUX U HeJ0BO/bHO MCKopUwheHMx
NpocTopa: MPUHYUN KOoHMeKcmyaaHocmu - cxBaheHe Kao pasymujeBarbe M yBaXkaBarbe
3Hauyera CBUX WCTOPWUJCKUX CJiojeBa KOje KOHKpeTHM npocTop 6alTuHK, nocjeayje u
NpojeKTyje, aAin U Kao yBaxkaBarbe CBMX KapaKTepUCTMKa MNoapydja: NPOCTOPHO-OUINYKKX,
OpPraHN3auMOHO-OYHKLMOHANHUX U aMBWUjeHTAaNHUX; NPUHYUN pa3eojHOCMU — MO Kojem ce
NPOCTOP WM aKTUBHOCTM Tymaye Kao MPOMjeH/bMBU KPO3 BpujemMe, OOK Ce MNpOCTOpHe
TpaHchopmaumje pasmaTpajy y Unby OTKpUBakba BPMjeaHOCTU M pa3Bujatba NoTeHUMjana; u
npuHyun uéeHmumema - Koju NnogpasymMmujeBa NpernosHaBake, NOWTOBake U yHanpehusarbe
naeHTUTeTa NoApPYyYja.

HajcHaXKHMjK yTULAjM Koje cy NpomjeHe APYLUTBEHOr M KYATYPHOr KOHTEKCTa MMasie Ha OBy
KaTeropujy npoctopa y cnyyajy barbanyke, Be3aHu cy 3a Nnepmos, UHTeH3nBHe ypbaHusaLmje 1
npmepeaHor passoja bamanyyke pernje y nocauvjepaTHoj, COUMjANUCTMUKO] Jyrocnasujum.
K/byyHe KapaKTepUCTMKe ycmjepaBarba MPOCTOPHOr passoja bune cy: rpaherbe rpagosa je
ycMmjepaBaHO YPOAHWUCTUUYKMM W MPOCTOPHUM MAaHUParbeM; NPUBATHO BACHULWITBO Hapg,
rPafiCKMM 3eM/bULLITEM MPEBEAEHO je Yy APYLITBEHO BAACHULUTBO — OMWTMHE Cy MocTane
BNACHUUM TpagcKor rpaheBMHCKOr 3em/buWTa M oapehuBane rpaHuue, HauMH W ycnose
terosor Kopuwhera. Mpascko 3emuLuTe je, Y YPOAHUCTUYKMM M NPOCTOPHMM MNAHOBMMA
rpagosa COPJ, na Tako u y barbanyum, TpeTMpaHoO Kao NAaHEepPCKM pecypc, a ApXKaBa je Npeko
NnaaHWpara KOHTPO/AMCaNa M ycmjepasana pasBoj rpagosa. baranyka je Takohe pobuna
Mpujednoe leHepanHoz ypbaHucmu4ykoe naaHa, 1952. roguHe, aytopa apxutekTe AHaTosa
KupjakoBa ca capagHuumma w3 YpbaHMCTMYKOr 3aBofa [/1laBHe ynpaBe 3a KOMyHasHe
nocnose HP BocHe n XepuerosuHe. Y TOmM nepuoay, MHAYCTPMja je noctana nNpuMopuTeTHa
npuspeaHa rpaHa y bocHu 1 Xepuerosunu, a barbanyka ca Mpkowuh Mpagom v Mpujesopom,
M3pa3nTo MHAYCTPUjCKA pernja u rpad. PagHuuka knaca je dopmupaHa of HeKagallrer
CEOCKOr CTAHOBHMWTBA M3 BAMXKe W pasbe OKonuHe. Mopen BenauKor yajena nopoguua
WMHAYCTPUjCKUX paaHMKa Y CTAaHOBHUWTBY barbanyke, Takohe je 3aBMgaH npoueHaT Npunagao
nopoauuama BOjHWMX J/Mua. YMTaBM KBapTOBM M cTambeHa Haces/ba, OMNPeM/beHA CBUM
npatehnm cagpikajuma cTaHoBakba (APYWTBEHOr CTaHZApAa), HaMjeHCKU cy usrpaheHu 3a
NOMeHyTe KaTeropuje CTaHOBHULUTBA.

Taj npouec je TeKao 3aje4HO Ca joWw jeAHMM BaXKHUM NPOLLECOM — I0LMPaHba BOjHUX NOANTOHA
Yy CEOCKOM OKpyKehy barbanyke M Komniekca KacapHu y rpagckom nogpydjy. Osa AaBa
npoLeca mory ce NpaTMTU NapasenHo cBe 40 OKOHYarkba rpahaHcKor pata y BuX u noyertaka
TpaHchopmaumje apywTeeHor ypehera. Tako je wesgeceTux rogmMHa Npowsior Bujeka, Ha
0bpoHUMMa nnaHMHe Marbave nopeps barbanyke usrpaheH jeaaH op Behux TEHKOBCKO-
apTU/bepujckmx noauroHa JHA, 36or yera cy NoTnyHo pacesbeHa, a NOTOM U yraweHa 6pojHa
cena n 3aceoum OBOr ayTEHTMYHOr CTOYapcKor Kpaja (3mujarba), a CTOTUHE HeKaaluhbux
ce/baka, MOCTanu cy WHAYCTPUjCKM pagHuuM. HewTo Apyraumju npouec, aan ca CAUYHUM
noc/sbegmuama, oasujao ce cpegumHom 1970-Tmx y jyKHOM awnjeny barbanydke peruje,
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NOTNYHUM YKMOQHEM U @EMOHTMPAbEeM MNpyre YCKOTr KOoMoCjeKa NpeKo naaHnHa Knekosave u
Bobuje, Ha pauoHunuama [Apsap-CpHetuua-MNpujegop w CpHeTnua-Notoun-ManHUWTa-
Wnnoso. CTaHOBHMWTBO Hacesba Bucoke KpajuHe 6uno je 3anoc/ieHo y WymapcTey, APBHO]
MHAYCTPUjU U Kesbe3HULM, OoCHOBaHUM jow 1902. rogmHe. Mes/besHMYapu ca CBOjUM
nopoauuama, NpemjelTeHM Cy Ha npyre HOPManHoOr Kosocjeka wupom busle Jyrocnasuje,
JOK Cy ce LYMCKM M OCTa/M pagHuUM ca CBOjUM MopoAauuama npecenmnun y Bbarbanyky,
Mpujepop 1 Mpkowuh Mpag, Te cy 6pojHa Hace/ba Ha OBOM NoApyyjy NOTNYHO yraleHa.

3a Halwy Temy 0 pasymujeBamby 3Hauyewa brownfield nokauuja 3a rpag barbanyKy, HaBeaeHa
ABa Npvmjepa cy camo NPOCTOPHO yAas/beHa, jep cy Noc/beamLe OnNMcaHMxX Npoueca AUPEKTHO
nosesaHe ca NpouecMMa HacTajatba barbanyykmx MHAYCTPUJCKMX KOMMNJIEKCA, Y Kojuma ce
3anowsbaBasa HOBa pajHa CHara, NpuUcTUria M3 okosuHe. HacTajatbe HOBMX MpuBpesHUX
rpaHa Ha jeAHOj CTpaHM, Kao Ja je u3a3uBano HecTajatbe noctojehux unam crapux,
TPAAMLMOHANHUX — KAao [a je YCNI0B HOBOT HauMHa XMBOTA 6UI0 3abopaBsbatkbe U 3aTUpatbe
cTapor. YnpaBo CK/JOHOCT Ka '3abopas/batby’ OCTBApEHWMX KBanuTeTa WM BPWjeAHOCTU U
npexkngame pas3BOjHOr KOHTMHyMTETa OWTPUM pe30BMMA, Y WMe HeKor HOBOr BMAa
MOAEPHOCTU UM TauHKUje — HaNpeTKa, MoXe ce NpoHahun y oapeheHnm BpeMeHCKMM TauKkama
y CBUM nepuoguma ypbaHe mopdoreHese Barbanyke. lNoc/beanue TakBor oAHoca npema
rpaguTe/bCKUM  CN0jEBMMA NPOLWJIOCTM CYy OuUriegHe Yy HeHOM ypbaHOM nej3axy -
¢dparmeHTOBaHOCT Kao cnabocT, YMECTO C/I0jeBUTOCTM Kao KOMMNApaTUBHE pPa3BOjHe
npeaHocTu.

Mnak, y COPJ, y BuX, na Tako u barbanyykoj peruju, CTBOpPeHe Cy HOBE, ayTEHTUYHEe
OPYLITBEHE M KYNTYpHE BPEAHOCTU KONEKTMBU3MA, 3aCHOBaHE Ha MAaejama paBHOMPABHOCTY,
CONWAAPHOCTM, 3ajeHUITBA M COUMjaNHEe jeAHAKOCTM, Yy CKAaZy Ca COLMjaIMCTUYKUM
OPYLITBEHO-EKOHOMCKMM  OAHOCMMaA.  [lpywTBEHM U OpraHusaumMoHn  deHomeH
camoynpas/batba, NpousBeo je cneundmyaH opHoc noucTosjehmBarwa M Be3uBatba
3aMOCNEHUX Y UHAYCTPUU N APYTMM FPaHama 3a CBOje KonekTtuee. Ha pasnnuuTe HauuHe je
YCMjepaBaHO HEroBakbe CTBOPEHUX BPUjeAHOCTM W YCMNOCTaB/bEHUX OAHOCA, LWTO ce
MaHudecToBano y npoctopy. ObesbjehuBarbe nNAaHCKM oppeheHux ApyLTBEHUX U
NPOCTOPHUX CTaHOAPAa, NpPencTaB/baso je KOHKPEeTaH W3pa3 APYLITBEHUX BPUjeLHOCTWU.
BarbanyykM MHAYCTPUJCKM KOMMJIEKCU KOjU AaHac Cchnagajy y KaTeropujy 3anylteHux wu
HeuckopuwheHux npoctopa (brownfields), 6unn cy nnaHupaHn, NpojekToBaHU 1 nsrpaheHu
No BP0 BWCOKMM CTAHAAPAMMA - TEXHUYKO-TEXHONOLWKUM, CAHUTAPHWUM, XUMMjEHCKUM,
OYHKUMOHANHUM UM 0BAMKOBHMM. MehyTum, HUCY oap)KaBaHW HA ogrosapajyhu HauuH u
BPEMEHOM Cy NOCTaB/bEHM CTaHOAPAM ONaganun. 3axTUjeBaHM eKOOWKM cTaHgapau cy 1970-
TUX TOANHA BMAN MHOTO HUXM HEro WTO je AaHac cay4aj (y norneady 3arahera, Ha npumjep),
ann cy 3aTto WHAYCTPUjCKE 30HE WMasie BeJIMKe MaHMpaHe MOoBpLUMHE 3alWTUTHOT
BereTaLMjCKOr nojaca 1 30He pekpeaumje.

NHOYCTPUjCKM KOMMNIEKCU KOjU cy 3axTujeBasnu nocebHe ycioBe 3a MCMywTarbe OTNAgHUX
BOZA, CMjellTaHu Cy Yy OKBMPY MHAYCTpUjCKe 30He y3 obane pujeke Bpbac, HM3BOAHO, Ha
MUCTOK W CjeBEPOUCTOK Of, YXKer rpagckor nogpydja. EKonowkwm craHgapau y nornegy
3araherba BoAe, BasAyxa M 3eM/bULWLITA, Y TO BpUjeme cy 6UAM BeOMa HUCKM (HNp. APBHO-
npepahmeayka uHAycTpuja ,MHUen cTBapana je M3y3eTHO BenMKO 3araherbe BasAyxa,
3anowsbasajyhn xusbage pagHuKa y cBOjUM noroHuma). ®abpuke Koje HUCY npoussBogune
TaKBy BpPCTy oTnaaa, HUTK 3arahemna (kao wTo cy ,Yajasen” u ,Kocmoc”), 6une cy noumpaHe y
rpafickom noapydjy, a He y WHAYCTPUjCKOj 30HW. ENeKTpoHcKa uHAaycTpuja ,YajaBen”
npunagana je, maJaMm Aunjesom U BOjHOj MHAYCTpUju (neT npeayseha); anun je y noTnyHOCTU
6una npuxsaheHa Kao npasa rpagcka ¢abprKa — NOCNOBHU CUCTEM CauutbeH Of, ABajeceT
yeTnpu npeayseha (cnnka 1). Y woj cy pagunu barbanyyaHu Koju cy CTaHOBanW y 61M3NHK
AN HenocpegHoj OKOAWHW, oAakae Cy YyrnaBHOM OuUMKAMMa A0Nasuan Ha nocao, a y
Komnnekcy ¢abpuke bune cy obesbujeheHe cee noTpebHe AHeBHe ycayre. MocTojana je
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noucrtosjeheHocT ca $pabpMKoMm M BE3AHOCT 3aN0OCAEHMX U OCTanux rpahaHa 3a wy. barbanyka
je buna npenosHaT/bMBaA Y jyroc/I0BEHCKOM MpOCTOpy Mo cBojoj ¢pabpuum ,Yajasen”, a To je
aonpuHocuno ocjehajuma cuUrypHoCcTM M camonoysfama heHux rpahaHa. OBaj npocTop UmMa
COMNCTBEHY UCTOPWjy YHYTap UCTOpUje rpajia, Y Kojy Cy YTKaHe MojeguHayvHe XUBOTHe npudye
6MBLUMX 3aMOCNEHMX U HUXOBE FPYMHE U KONIEKTUBHE UCTOpUje.

Cnuka 1. EnekmpoHcka uHOycmpuja ,Pyou Yajasey”. Aymop: bojaHa Paduh

OBaj nocebaH rpaackM npoctop ca usrpaheHom GU3NMYKOM CTPYKTYPOM TUMMYHOM 3a
WHAYCTPUjCKE M NOCNOBHE caapKaje cegme U ocme aeueHuje 20. BUjeKa, U faHAc ocTBapyje
AOMMHAHTaH BU3yenHU edeKaT y OAHOCY Ha OKOJIHY CTamMbeHy apXUTEKTYpy U Hoj npaTtehy
usrpaheHy CTPyKTypy, a HanasM ce y3 CcaMoO T[pPaACKO jesrpo W Hajjavyy TpaH3UTHY
caobpahajHuLy, WTO AONPUMHOCK AOXMB/baBakby OBOr KOMMJEKca Kao 'rpaga y rpaay' -
LjenoBuTOr, ann He M30/10BaHOr. MIMao je cBe apXeTUNCKe, KOHCTUTYTUBHE U cuMBONMUKe
NPOCTOpHE e/fleMeHTe rpaja: HEeKOIMKO yNa3HMX Kanuja, orpage-3auaoBe, YIUUHY MPEXY U
TUMOJIOLIKM pa3nnumnTe objeKkTe U 3ajefHMYKe OTBOpEeHe mpocTope. Y noc/beare Bpujeme,
CBaKoAHEBHO Kopulwhere 0BUX NPOCTOPa Of, CTpaHe CTAaHOBHMKA, HA Apyraynje HaunHe Hero
y Bpujeme oyHKUMOHUCaAba abpuke (TprosuHa, CNOPT W pekpeauuja, 34pPaBCTBEHE,
KOMYHa/IHe, MPOjeKTaHTCKe U KOHCYNTAHTCKe ycayre, yrocTuTes/beTBo, 3abaBa, obpasosatbe, ...
n ap.), cjeomibyje nx y NONMBANEHTHO MjecTo APYLUTBEHE KOMYHMKaLMje, @ ayTEHTUYAH AU3ajH
rpaheBnHa ca MHTEPHALMOHANHUM OAJIMKAMa — YWHM Fa MaTepUjalHUM U HemaTepujasHUM
CBEA04YaHCTBOM jeHe ernoxe y HecTajamy.

KOMYHMKaTMBHM KapaKTep OBOr NpPOCTopa npeBaswnasu cnaboctM v orpaHuyerba Koja cy
0bu/bexkaBana HEroBo Tpajatbe y MNoc/beare Asuje aeleHunje. 3ajegHo ca HemocpeaHum
OKpYKeHeM, OH YMHM nocebaH AMO rpaacKor nejsaxa Koju nocjeslyje akymynnpaHy eHeprujy,
CTBapaHy jow o Kpaja 19. Bujeka, Kaga je y Hajbaunkoj OKONMHKU, Ha MjecTy 3a Koje ce joLu
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YyBUWjEK KOPUCTU UCTOMMEHW TOMOHWM - [lackos0ea yuznaHa, wsrpaheHa npea UMrAaHa y
Bbarbanyun, BNACHUWITBO WTaNAMjaHCKMX uHAycTpujanaua Emepumka wn hopha MNackona.
Mpeay3eTHUYKN M NPOU3BOAHMN AyX OBOT MOAPYYja, KOjWU CY ra O4NMKOBAIM KPO3 AyXKU Nepuos,
ypbaHor pa3Boja baranyke, oapehyjy ra Kao nocebHo mjecto y rpagy, a Bpujeme y Kome je
AKTMBHO Y4YeCTBOBAO Yy rPaACKOM KMBOTY, KaO HEMOHOB/LMBO Y WUCTOpPMUjU rpaga. Takohe,
3anylWwTeHn U HeucKopuwheHW npocTopu NpeacTassbajy avo ypbaHe memopwuje, BaKHO
MaTepujanHO CBjeA04YaHCTBO Halle MNPOLINOCTM, YMjUM YHULUTABakbeM JIOKasHA 3ajegHuua
ryéu gmo uctopmje u rpaga. Y Tom CMUCAy pereHepalmja 3anylwTeHMX NpocTopa npeacTas/ba
HYXXaH KOpaK y crpedvaBakby HUXOBE fasbe AeBacTaluje M nponajakba, a HeH CYLITUHCKU
CMMCAo M CBPXa je ouyBaktbe WHTErpuMTeTa 3a0CTaBLUTMHE ernoxe Koja HecTaje. Y oBum
OKBMPMMA pereHepaLumjy MOMXKEMO O06jaCHUTM Kao pPa3HOBPCHOCT anTepHaTMBa, Koje
omoryhaBajy Aa 'ctapu' npocTop CAy)KM HOBMM, CaBPEMEHMM HamjeHama, UCTOBPEMEHO
wTtutehu npownoct y byayhHoctu. [6]

CBe Hac TO HaBOAM Ha Te3y Aa O4yBakbe, 04piKaBakbe U peadupmaumja Herosor ayTeHTUYHOr
Ayxa, BM3yesHe NPeno3HaT/bMBOCTM M MNPOCTOPHE 06yXBaT/bMBOCTM, MOCTAjy HEOA/OMHM.
Tume 61 ce CTBOPMO NPOCTOP 3a MNOBPATaK 3ajefHUYKMX 3aHEMAPEHUX W MPUKPUBEHUX
BPUjeQHOCTM M 3HaYeHa y Halle OKpy»Kerbe. CamMnm TUM, OHW CY U3Y3ETHO BaXKHU GaKTopu y
Kpeupatrby cTpaTernje pereHepaumje HanywTeHMX MaN He40BO/bHO MCKopuwheHnx npocTopa
- OHe Koja he 6uTM nocebHO ocjeT/bMBa Npema uyyBakby WAEHTUTETA OBMX MPOCTOPa, Kao
WMHXEPEHTHOM Aaujeny upeHTATeTa rpafda barbanyke. PasHOBpCHe KapaKTEpPUCTUKE,
BPUjeQHOCTM M 3aHEeMapeHU NoTeHUMjann OBOr MPOCTOPa, CMHTETUCAHWU Yy MPOCTOPHO jacHO
AednHMCAHOM M jeaAMHCTBEHOM pujeny ypbaHor nejsaxka, Aajy Ham 3a npasBo ga ra
BpeAHYjeMO Kao NocebHy jeauHWLy KynTypHOT Nejsaxka, umme 6u oBO NocebHO mjecto ca
CBOjMUM MAEHTUTETOM, 3a406MN0 TPeTMaH KaKaB 3acNy)Kyje M O4YyBano MHTErputeT Kao
KYATYPHUM, AOPYWTBEHWM M NpPOCTOpHM ¢eHoMeH rpaga. PereHepaumja 3anywTeHux
MHAOYCTPMjCKMX KOMIMJIEKCA KPO3 OXKMB/baBatbe ypbaHe memopuje, mahe ayb/be 3Hayere U
OaNeKkoceHUju ytmuaj Ha ypbaHy 6yayhHocT rpaga. C o63uMpom Ha To ada je deHomeH
brownfield npoctopa 3Ha4ajHO YC/NOB/bEH CAOMKEHWM JIOKa/IHUM KOHTEKCTOM Yy Kome je
reHepucaH, ga 61 ce peadupmaumja 3Hayaja 0BMX NOCeBHMX KaTeropuja NpocTopa npeHujena
Ha LUjesnHy rpaga, HeonxogHO je Aa Ce W3BPLM KOHTEKCTyanusauuja BpeaHOBarba M
aKTUBMPatba HEroBMX PA3HOBPCHUX MOTeHUMjana, a TO 3HauM Aa ce carnegajy y o4Hocy Ha
CMKUCao, NoTeHUujane n cnaboctm HenocpeaHOr OKpyXKekba. [6]

5. YMIJECTO 3AK/bYYKA: UHTETPATHU NPUCTYI PETEHEPALUIN
HANYWTEHNX N HEQOBOJ/bHO NCKOPULLREHUX NMPOCTOPA - METOQA,
MPOLEC N CTPATEITMIJA

Ha Kpajy oBor paga, Hamjepa Ham je ga ymjecTo Cymmnpara MHTEPNPeTMpPaHMX Te3a U CTaBOBa,
a Y KOHTEKCTY pasymunjeBatba BaXKHOCTM cBeOBYXBaTHOT NPUCTYNa HanywWTeHUM U He40BO/bHO
uckopuwheHMm MNpoCTOpMMA, MPELSIOKMMO K/byd 33 UYMTakbe OCMOPEHUX BPUjeLHOCTU U
3Havaja NpeagmMeTHe KaTeropuvje NpocTopa WU NOHYAUMMO OArOBOPe Ha MOCTaB/beHE W3a30Be.
BUAMMO MX Y MHTErPaNHOM MPUCTYNY HUXOBOj pereHepaLlmjm, NPUMNjEHEHOj KAO METO, Kao
npouec U Kao crpatervja. PereHepauuja cxsaheHa kao metos ypbaHe 0b6HOBe, NpeacTaB/ba
HU3 Mjepa Kojuma ce HeKu AerpaguvpaHu u 3anywteHn guo rpaga tpeba obHOBUTH, OAHOCHO
pereHepucaTn. Pagm ce O jeAMHCTBEHOM W KOMMNEKCHOM MpOLECY, Y KOju MoxKe 6uTn
YK/bYYEHO BULLE PA3/IMYUTMX acnekaTta, NPMCTyna U NocTynaka: usrpagHa HOBUX Anjenosa u
o6HoBa cTapmx ambujeHaTa, COLMONONANTUYKE MHTEPBEHUMjE Y AerpagampaHe ogHoce dusnyke
W coumjanHe CTPyKType, 0bHOBa HapyLleHe eKOHOMCKE, EKOJIOLLKE U eHepreTcKe CnKe jefHor
rpaga. PereHepaumja ce ca nocebHOM Na)KHOM OAHOCKM Npema MAEHTUTETY U AyXy HeKor
MjecTa, a Hapo4mUTO je ocjeT/bmBa Npema noctojehoj CTPYKTypW, Kojy nowTyje U y3uma Kao
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nonasHy Tauyky 3a geduHUcarbe PasANUYUTUX AjeNaTHOCTM y npouecy pereHepauuje. OBaj
MeTog, ycnjelHo banaHcnpa namehy ctape 1 HoBe GU3MYKe CTPYKTYpe, OCBjeXKaBa coumjanHy
CTPYKTYPY YHOLUEHEM HOBMX COLMjaNIHMX C/ojeBa, anu 6e3 Hapylwasarba 3aTeyeHux
couMjanHMX OAHOCa, MOMpaB/ba KyATYpHY CAMKY rpaga M oTBapa HoBe MoryhHocTM 3a
€KOHOMCKY 0ApKmBocT. CBe Cy 0BO MPeaHOCTM Koje pereHepaumjy Kao meTtod Yy npouecy
ypbaHe obHOBe M3aBajajy 04, OCTaNuX NojeAnHauYHNX metoaa. [4]

MHTerpaTMBHa pereHepauuja Kao MeTogd nogpasymujeBa NpobAeMcKM BuMLLEACNeKTHO
carfiefaBakbe pecypca v BpeaHOBakbe NPeno3HaTMx NoTeHUMjana U orpaHMyerba NpeameTHmX
npoctopa (GU3MUKMX, OPYWTBEHUX, EKOHOMCKMX, EKO/IOWKKX, KYATYPHUX), Kao M
pasymujeBatbe, Tymadere W geduHUcarbe UW/beBa, MpaBaua M CcUeHapuja HUXOBOr
aKkTMeMparba. MNlocmaTpaHa Kao npouec, MHTerpaTMBHa pereHepauuja ce o4Buja nocTeneHo,
KopauMma Koju noBesyjy pasHOBPCHE aKTUBHOCTU. MOYETHM KOpPaK Ka NOHOBHOM aKTUBUpPakby
0BMX MpoOCTOpa NpeacTaB/ba M3paga cTpaTernje pereHepauuje HanywTeHUX U HEeAO0BO/bHO
nckopuwheHnx NpocTopa, MHTErpucaHe y MpeXy napumjaiHUX NPOCTOPHMX cTpaTeruja y
oKBupy ypbaHe obHoBe. [7] Mpouec mopa npohn mHore ¢ase - o4, 3aKOHCKMX Mpoueaypa,
Npeko eayKauuje M pasBujarba Mpeke MapuujasHMX NPOCTOPHMX CTpaTervja M nporpama
pereHepauumje, Mehy Kojuma Cy M3y3eTHO BaXHe JIOKa/JIHO OCjeT/bMBe cTpaTteruje
pereHepauuje brownfield v greenfield npoctopa, O KOHKPETHUX MHTEPBEHLMjA Y NPOCTOPY,
Kao CacTaBHMX AMjenoBa CTpaTewkKor ypbaHor Am3ajHa M KOMMAEKCHUje cTpaTternje ypbaHe
obHose. [6]

Kao wTo je y yeoay y npeameTHy npobiemaTtnky npeasioxKeHo, 0AroBopy Ha BaKHa NUTaka
NOKpeHyTa OBMM PaAOM MOry ce Hahu y okBMpMMa HepopmanHMX 06AMKa MNnaHuparba —
IOKaJIHOM CTPaTEWKOM NiaHMUpakby, YMju je OCHOBHM GOKYC, CBpXa M CMMUCA0, OCTBapeHe
unbeBa M pjewasarbe npobnema. OCHOBHE MNPETNOCTAaBKe CTPATEWKOr MaaHuWpara jecy
Nno3HaBatbe JIOKaNHe npuBpeAe W APYLITBEHO-MOAUTUYKE CTPYKTYpe 3ajefHuue, jacHM
UM/bEBM, NPUOPUTETM U pPECYpCH, PpasymujeBatbe Yy3poKa M noc/beguua, TPEHAOBa,
moryhHocTM un orpaHuyerba y b6yayhHoctu. [8] CTpaTtewko nnaHupake BpucoH (Bryson)
AeduHMLWe Kao MHTerpaumjy KoHuenaTa, npoueaypa v cpeacraBa, 06/1MKOBaHMX 4a MOMOrHY
pyKoBOAMOUMMA, MEHALIEpUMa U NiaHepuma Aa CTPaTeWKNU pasmMulwsbajy u ajenyjy, y unmwby
nobosbluatba pesynTata U edeKTMBHOr naaHupara. [9] Y npouecy NOKanHOr cTpaTelKkor
nnaHuparba, onepaTMBHE Cy /NOKa/NHE MHTerpaTMBHE CTpaTeruje, Koje cy MHOBATMBHE M
KpeaTuBHE, U He MOTYy BUTK IMHeapHe, NporpammpaHe u pyTUHcKe. [8]

Y Tom cmucay, npegnaxe ce uMHTerpauuja CTpaTellkor naaHuparba ca Havenuma ypbaHor
Am3ajHa - cTpaTewkn ypbaHu ansajH, Koju omoryhasa Teme/bHUje UCTpaXkMBarbe moryhHocTH
/IOKaNHOr pa3Boja M pa3mjeHy pesynTtaTa ca /IoKasHUM CTaHOBHULLTBOM. [10] [lakne, Kao K/byd
pjewerba npobnema pereHepaumje HanylWTEeHUX U HEAOBO/bLHO MCKOpMILheHUX npocTopa,
BMAMMO MWHTErpasHu MPUCTYN HUXOBOj pereHepauuju — Cnoj cTpaTewkor naaHuparba Kao
OPYLWTBEHO CBjeCHMjer U MOAUTMYKM OAroBOpHMjer npuctyna ypbaHum npobremuma, u
AM3ajHa Kao KpeaTUBHUjer NpucTyna - ceeobyxsaTaH NpoLec KpeaTUBHOr npesofherba jaBHMX
NoAMTUKA Yy OKBMP NPOM3BOAtbe npocTopa. Takohe, NpeanoKeHM MNPUCTYN MOXKe ce
npenosHatM Kao u3pas ¢opmuparba HOBOr NPOdEeCcUoHaNHOr WUAEONOLIKOr KOHCTPYKTa -
3acHOBaHOr Ha BpujeaHocTuma. [10]

6. BUB/IMOTPADUIA

[1] Pe3nme HayyHo-uUcTpaxKMBayKor npojekta "YpbaHa W rpagutes/bcka obHOBa rpaga y
OyXy OAPMKWMBOT Pa3Boja — Ka CTpaTeryju MHTErpaTMBHE pereHepaumje 3anywTeHux u
HeuckopuwheHnx npoctopa Penybnunke Cprcke" (brownfield and greenfield spaces),
ApXUTEKTOHCKO-rpaheBMHCKM dakynTeT YHUBep3uTeTa y barwanyum, bara Jlyka, 2012.



AlT+

(2]
(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[1] 2013 1[1] A. CumoroBMh, A. Unuh 1333081 OCNOPEHMUX BPUjELHOCTM M 3HAYAja HaNYLUTEHMX. .

C.A. De Sousa, "Turning brownfields into green space in the City of Toronto",
Landscape and Urban Planning 62, 2003, pp. 181-198.

K. Danilovi¢, B. Stojkov, S. Zekovi¢, Z. Gligorijevi¢, D. Damjanovié, ur, OZivljavanje
braunfilda u Srbiji — Priru¢nik za donosioce odluka i profesionalce. Beograd: PALGO
centar, 2008.

D. lli¢, "Regeneracija napustenih i nedovoljno iskoris¢enih prostora uz uskotracnu
prugu Srnetica—Sipovo na primjeru razvoja istrazivacko-proizvodnog centra za drvo".
Master teza, Arhitektonsko-gradevinski fakultet Univerziteta u Banjaluci, Republika
Srpska, BiH, 2013.

A. Peri¢, "Interesna usaglasenost aktera u procesu urbane regeneracije braunfild
lokacija", u Regionalni razvoj, prostorno planiranje i stratesko upravljanje, Il deo, I.
Mari¢, S. Miliji¢, ur., 2009, str. 37-59.

D. Simonovi¢, N. Novakovi¢, T. Vuji¢i¢, "Towards a strategy of regeneration of urban
landscape: Brownfields as a strategic resource", in Proceedings of | International
Conference Ecology of urban areas, 2011, pp. 439-449.

K. Shaw, ,Rising to a challenge,” in Whose Urban Renaissance? An international
comparison of urban regeneration strategies, L. Porter, and K.Shaw, ed., New York:
Routledge, 2009, pp. 253-260.

N. Lazarevi¢-Bajec, "Lokalno stratesko planiranje u Srbiji: evaluacija rezultata," u
Regionalni razvoj, prostorno planiranje i stratesko upravljanje, Il deo, I. Mari¢, S. Miliji¢,
ur., 2009, str. 125-144.

J. M. Bryson, Strategic Planning for Public and Nonprofit Organizations: A Guide to
Strengthening and Sustaining Organizational Achievement. San Francisco: Jossey-Bass,
1995.

N. Lazarevi¢-Bajec, M. Maruna, Strateski urbani dizajn i kulturna raznolikost/Strategic
Urban Design and Cultural Diversity. Beograd: Arhitektonski fakultet Univerziteta u
Beogradu/Belgrade: Faculty of Architecture, 2009.

054-069 | 69



070-083 | 70 I. Zivanovi¢ Tipologija lounge potencijala otvorenih prostora [1] 2013 1[1] AGG+

Pregledni nauéni rad Ivan Zivanovi¢
Review paper Arhitektonsko-gradevinski fakultet Univerziteta u Banjaluci, Vojvode Stepe Stepanovic¢a 77/3, Banjaluka

Rad primljen | Paper accepted
30/12/2013
UDK | UDC
711.55:725.94
DOI

10.7251/AGGPLUS1301070Z

TIPOLOGIJA LOUNGE POTENCIJALA OTVORENIH PROSTORA

APSTRAKT

Rad se bavi definisanjem tipologije lounge potencijala otvorenih prostora, koja se zasniva na slabim
kriterijumima, da bi kao takva mogla biti primjenjiva u pocetnim fazama stvaralackog procesa. Radi se o
jednoj vrsti subjektivne tipologije, razlicite od uobicajenih tipoloskih istrazivanja. Lounge podrazumijeva
subjektivni osjecaj opustanja koji nastaje na relacijama tijelo — okruzenje. Fokus je na formiranju okvira,
iz kog je licnu percepciju potencijala okruzenja moguce analizirati i usmjeriti ka lounge koncepcijama.

Kljucne rijeci: lounge, tipologija, percepcija.

OUTDOOR SPACES LOUNGE POTENTIALS TYPOLOGY

ABSTRACT

The paper deals with defining outdoor spaces lounge potentials tipology, based on weak criteria, that
could be applicable in the initial stages of the creative process. It is a kind of subjective typology,
different from common typological researches. Lounge implies the subjective sense of relaxation based
on body — environment relations. The focus is on defining the framework, which allows personal
environment potentials perception to be analized and directed towards the lounge conceptions.

Keywords: lounge, typology, perception.
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1. UvOD

1.1. LOUNGE

Prostori za opustanje (u daljem tekstu lounge - provoditi vrijeme lijeno, opusteno,
neobavezno, lezati, Setati, Svrljati, stajati, sjediti, nasloniti se, zavaliti se - opustiti se) dio su
naseg svakodnevnog Zivota i kao takvi postoje bez obzira da li su prirodna, vjeStacka ili
mentalna tvorevina. Programski posmatrano, oni su dualitet prostorima za rad i indirektno su
povezani sa procesima proizvodnje i produktivnosti. Nazalost, u arhitektonskoj praksi, danas
se ovim prostorima poklanja malo pazinje i ljudi se veéinom opredjeljuju za prirodne
ambijente koji sami imaju dovoljan potencijal da zadovolje njihove potrebe za opustanjem. U
gradskim jezgrima ovi prostori ve¢inom se svode na postavljanje mobilijara na mjestima za
koja se ¢ini da su za to prikladna, ili na mjestima koja nemaju drugu funkciju. To su uglavnhom
elementi za sjedenje, koji samo podrzavaju Siri programski ili prirodni kontekst i koji nisu
koncipirani analiticki iz potencijala koji bi omogucio specifican lounge ugodaj. Kompleksnost
koncipiranja ovih prostora, u okviru Sireg programskog konteksta, podrazumijeva
preispitivanje niza relacija koje nastaju odnosom tijela sa neposrednim okruzenjem.

1.2. SUBIJEKTIVNA TIPOLOGIJA

Ovaj rad bavice se tipologijom lounge potencijala otvorenih prostora, koja ¢e biti zasnovana
na nizu takozvanih slabih kriterijuma, Ciju pozadinu ¢ini razgranata struktura koja prije otvara
pitanja i moguénosti, nego $to daje konkretna rjesenja, da bi ukazala na potencijal koji moze
da usmjeri arhitektonske intervencije ili sugerise neintervencije u konkretnom prostoru. Ove
kriterijume formiraju slabi tipoloski elementi, koji su manje pravilni i uticajni, a idu u paru sa
jakim elementima koji se pri promjeni odredenog tipa odmah javljaju u svijesti [1:18]. Prema
tome, tipologija lounge potencijala otvorenih prostora, u ovom slucaju iza kriterijuma nece
imati egzaktne, mijerljive parametre, ve¢ ée kroz stvaralacki prostor biti utemeljena na
subjektivnim opredjeljenjima onoga ko ovu vrstu tipologije koristi. Njena primjena predstavlja
analiticu, inicijalnu fazu stvaralackog procesa. Domen stvaralackog procesa, koji je po svojoj
prirodi subjektivna aktivnost, na osnovu mogucénosti koje se ovakvom tipologijom nude,
svjesno se nastavlja ponovo subjektivnim opredjeljenjem autora, koje je van domena
egzaktnih podataka [1:17].

Dakle, ovako zasnovana tipologija ima za cilj da uoci lounge potencijal konkretnog prostora,
prije bilo kakve odluke za intervencijom. Ovdje je potrebno skrenuti paznju na vaznost
prepoznavanja kvaliteta postojeéih prirodnih i vjeStackih struktura, ali i nematerijalnih,
programskih parametara koji mogu da stimuliSu lounge funkciju, ukazujuci na to da naredne
faze procesa legitimno mogu podrazumijevati samo prepoznavanje, obiljezavanje ili davanje
novog ciklusa upotrebe. Manje intervencija kontekstualizovanih s ve¢im ucinkom, trebale bi
biti osnova ovakvog pristupa.

Buduci da se dozivljaj opustanja proizvodi neposredno, na potpuno individualnom, intimnom
nivou, ova tipologija za cilj ima da se na osnovu sopstvenih reakcija na prostorne dozivljaje
donesu odluke koje su dalje usmjerene ka proizvodnji lounge koncepcija. Dakle, cilj je da se
ukaze na dozivljajnu dimenziju koju ambijent moZe da proizvede kroz svoj unutrasnji
potencijal, na osnovu koje bi bilo mogucée donositi odluke o konceptu i mjeri intervencije koje
bi taj doZivljaj podrzale i intenzivirale. Analiticka strana ovako formirane tipologije bice
primjenjiva na bilo koji poligon koji se odnosi na otvorene prostore u kojim se predvidaju
intervencije koje za cilj imaju formiranje lounge funkcije. Tipovi nastali kombinacijama
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mogucnosti u okviru kriterijuma koji ¢e biti definisani, u drugom dijelu rada biée predstavljeni
kroz reprezentativne prostore. lako bi slicna metoda mogla biti primijenjena u identifikaciji
lounge potencijala unutradnjih prosotra, radi komplikovanja broja kriterijuma, a samim tim i
broja tipova, unutrasnji prostori ovdje nece biti razmatrani.

2. FORMIRANIJE KRITERJUMA

2.1. KRITERIJUM 1: PERCEPCIJSKO-CULNI

U prepoznavanju lounge potencijala prostora, vaznu ulogu igra identifikacija onih kvaliteta
koji omogucavaju Culne senzacije koje intenziviraju odnos tijela i prostora. Juhani Palasma
(Juhani Pallasmaa) u knjizi The eyes of the skin, Architecture and the Senses (OCi koze,
Arhitektura i ¢ula), izmedu ostalog, govori o problemima koje je modernisticki idiom proizveo,
zato Sto generalno nije bio u stanju da prodre kroz povrSinu aktuelnog ukusa, jer su se
vrijednosti Cinile dostojnim svojim jednostranim intelektualnim i vizuelnim isticanjem,
stavljajucéi u prvi plan intelekt i vid i ostavljajuéi tijelo i druga cula, kao i nasu memoriju,
imaginaciju i snove, beskuénicima [2:19]. Privilegovanje jednog cula ne podrazumijeva nuzno
iskljucivanje ostalih. Intenzitet odnosa tijela i prostora upravo je moguce postiéi podsticanjem
interakcije, u vecoj ili manjoj mjeri, svih Cula. Palasma to potvrduje govoreéi o haptickom
senzibiliteu, materijalnosti i autoritativnoj teZini grcke arhitekture: oko poziva i stimulise
tjelesne i taktilne senzacije [2:26]. Umjesto uobic¢ajene predominacije Cula vida, on kazZe da se
sva Cula, ukljucujuéi i vid, mogu smatrati ekstenzijom cula dodira: Ona definisu interfejs
izmedu koZe i okoline, izmedu neprozirne unutrasnjosti tijela i spoljasnjosti svijeta [2:42].
Intenziviranje ovog odnosa, uslov je svake lounge realizacije. Prema tome, da bi se odredio
kvalitet odredenog prostora lounge potencijalom, nuzno je preispitivanje i osluskivanje
atmosfere prostora. lako se lounge dozivljaj, manje ili viSe, uvijek zasniva na viseculnoj
senzaciji, sustinska stvar je prepoznati nijanse koje se u prostoru manifestuju kao podsticaj za
dominantno aktiviranje jednog, dva ili viSe Cula. Gaston Baslar (Gaston Bachelared) u svojoj
knjizi The poetic of reverie (Poetika sanjarenja), govori o polifoniji cula, koja podrazumijeva
stalnu interakciju ¢ulnih modaliteta [3:6].

Prema svemu navedenom, potencijali usmjereni ka culnim senzacijama, u odnosu na
atmosferu prostora, bi¢e podijeljeni na monosenzorne, pri ¢emu se lounge dozivljaj
dominantno podstice aktiviranjem jednog Cula, i multusenzorne, pri ¢emu se lounge dozivljaj
dominantno omogucava aktiviranjem dva ili viSe Cula.

2.2. KRITERJUM 2: AMBIJENTALNI

Kada govorimo o lounge potencijalu, sustina intenziviranja odnosa prostora i tijela moze se
uoCiti u onome Sto Merlo-Ponti (Merleau-Ponty) objasnjava u knjizi Fenomenologija
percepcije: Biti tijelo, znaci biti povezan za jedan odredeni svijet, a nase tijelo nije ponajprije u
prostoru: ono pripada prostoru (ono je prostorovo) [3:181]. Zato kriterijum koji se odnosi na
lounge potencijal kroz konkretan ambijent, nije moguée formirati isklju¢ivo na osnovu
njegovih fizickih karakteristika, ve¢ na osnovu ukupnosti uslova koje prostor omogucava tijelu
za opustanje. Ukupnost uslova koji na ovakav nacin Cine odredeni ambijent predstavlja
strukturu atmosfere. Moguénosti unutar ambijentalnog kriterijuma, ticu se iskljucivo uticaja
strukture atmosfere odredenog prostora na dinamicki odnos tijela sa prostorom. Ovaj odnos
otvara dvije mogucnosti: Da struktura atmosfere sugerise lounge mjesto — Mijesto; Da
struktura atmosfere sugerise lounge tok — Tok.
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Potencijal koji sugeri$e Mjesto, ima karakteristike onoga $to Kristijan Norberg-Sulc (Christian
Norberg-Shulz) naziva odredenim, pojedinacnim mjestom, koje oznacava sadrZaj narocitog
identiteta [4:9]. Medutim, suprotno njegovom videnju odnosa izmedu covjeka i ambijenta kao
neodredenom, opstem [4:9], upravo ovaj identitet, kroz razliite procese identifikacije sa
prostorom, stvaralacke i/ili korisni¢ke, postaje osnova za odredivanje nacina intervencije i/ili
akcije, koja definise nacin uspostavljanja odnosa Covjeka-tijela i ambijenta kroz opustanje. Na
osnovu transakcije izmedu tijela, imaginacije i okruZenja ovdje se radi o potencijalu koji
omogucéava da mjesto bude zapamdéeno dijelom zato Sto je jedinstveno, ali i dijelom zato Sto
podraZava nasa tijela i generiSe dovoljno asocijacija da se zadrZi u nasim licnim svjetovima
[2:41]. U slucaju Mjesta, struktura atmosfere sugeriSe potrebu za ta¢nim odredivanjem
pozicije za opustanje. Mjesto moze biti jedno, ili ih mozZe biti viSe unutar jednog sistema. U
oba slucaja Mjesto sugerise lounge doZivljaj boravkom i zadrzavanjem. Vazno je imati u vidu
da odredivanje lounge mjesta ne podrazumijeva nuzno fizicku pasivnost onoga ko taj prostor
koristi. Na primjer, na klupi moZzemo mirovati — sjediti ili lezati, ali ako je ona okacena i ako
postaje ljuljaska, iako pozicionirana, ona sugeriSe fizicku aktivnost — ljuljanje, koja takode
predstavlja opustanje.

S druge strane, Tok podrazumijeva da struktura atmosfere sugeriSe kretanje za postizanje
lounge dozivljaja. Kao $to Mjesto ne mora nuzno podrazumijevati fizicku pasivost, tako ni Tok
ne podrazumijeva nuzno fizicku aktivnost — na primjer, moguce je opustati se hodanjem i
tréanjem, ali i voZznjom Zicarom, ili na ringiSpilu. Tok takode Cine veze koje mjesta objedinjuju
u jedan sistem, i ako je lounge funkciju moguce zasnivati upravo kroz ove veze, onda se ovdje
takode radi o opustanju kroz kretanje, odnosno o toku. Potencijal za opustanje kroz kretanje
imaju i sve vrste prostora koje sugeriSu nekontrolisano, spontano kretanje, kao na primjer
leZzanje na vodi, levitiranje, hodanje kroz maglu ili mrak.

Kada se radi o lounge funkciji, kao doZivljajnoj dimenziji, potencijali prostora uvijek su vezani
za uzajamni odnos mjesta i tokova, jer mjesta mogu biti u toku integrisana [6:3], kao $to su i
tokovi na neki nacin odredeni mjestima izmedu kojih nastaju. Na primjer, sjediti na stijeni i
posmatrati pejzaz, podrazumijeva opustanje u kojem je tijelo pozicionirano na jednom mjestu,
mjestu koje kroz mentalnu spoznaju okruZenja predstavlja tok. Zato je joS jednom vazno
naglasiti da ¢e u ovom radu razlika u moguénostima prepoznavanja lounge potencijala kao
mjesta ili toka, kroz strukturu atmosfere podrazumijevati iskljuCivo odnos koji treba da se
fizicki uspostavi izmedu tijela i prostora — boravkom i zadrZavanjem, odnosno mjesto ili
kretanjem, odnosno tok.

2.3. KRITERIJUM 3: DRUSTVENO-INTERAKCIJSKI

Nivo drustvenih interakcija i li¢ni, subjektivni dozivljaj opustanja usko su povezani. Ovu
povezanost moguce je analizirati kroz dualitat lounge prostora i prostora za rad. Ukoliko smo
kroz svakodnevni posao u intenzivnoj drustvenoj interakciji (sastanci, timski rad, pedagoski
rad), za opustanje najéesée biramo prostore koji su rastereceni od ovih interakcija (Setnja i
boravak u prirodi, meditacija...), a ukoliko se bavimo poslom koji je distanciran od drustvenih
interakcija, za opustanje najcesc¢e biramo prostore koje ih podsticu (Setnja i boravak u javnim
gradskim prostorima ili bilo kojim drugim prostorima koji podrazumijevaju susret sa manjim ili
vecim brojem ljudi...). Naravno, ovo su samo dva polariteta izmedu kojih se nalazi veliki broj
nijansi. Radi se o mogucnostima postizanja vlastitog osjecaja opustanja u odnosu na
ostvarivanje Zeljenog nivoa kontakta, odnosno interakcije sa drustvenim okruzenjem. Prema
tome, vaZnost prepoznavanja ove vrste kvaliteta prostora, od izuzetne je vaZnosti za
koncipiranje akcije koja za cilj ima realizaciju lounge elementa ili ambijenta. Ovaj potencijal
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prepoznaje se kroz dvije mogucnosti: Prostori koji za lounge doZivljaj podsticu iskljucivanje iz
drustvenih interakcija — introvertni; Prostori koji za lounge doZivljaj podsti¢u drustvenu
interakciju — ekstrovertni.

Prostori u kojima se za lounge doZzivljaj sugerse iskljuCivanje — introvertni, jesu prostori koji
omogucavaju liénu fizi¢ku ili psiholosku izolaciju, odnosno ambijent u kojem je moguce biti
sam sa sobom. Oni Cesto proizvode potpunu dematerijalizaciju nase percepcije odnosom koje
tijelo uspostavlja sa prostorom (levitiranje, stapanje sa prirodnim ambijentom posmatranjem
i/ili osluskivanjm, masaza, akupresura, lezanje u/na vodi...). Sa druge strane, prostori koji za
lounge dozivljaj koji sugerisu drustvenu interakciju — ekstrovertni, jesu prostori koji ukazuju na
vaznost drustvenog ukljucivanja, koje moZze biti na nivou interakcije dvije ili viSe osoba.

3. KRITERJUMI - MOGUCNOSTI - TIPOVI

3.1. KRITERIJUM1: PERCEPCIJSKO-CULNI
Mogucnosti:
Monosenzorni: lounge doZivljaj se dominantno omogucava aktiviranjem jednog cula;

Multisenzorni: lounge dozivljaj se dominantno omogucava aktiviranjem dva ili vise Cula.

3.2. KRITERJUM 2: AMBIJENTALNI
Mogucnosti:
Mijesto: struktura atmosfere sugerise lounge mjesto

Tok: struktura atmosfere sugerise kretanje — lounge tok;

3.3. KRITERUUM 3: DRUSTVENO-INTERAKCIJSKI
Mogucnosti:

Introvertni: koji za lounge dozivljaj sugerise iskljuéivanje iz drustvenih interakcija — biti sam sa
sobom;

Ekstrovertni: koji za lounge doZzivljaj sugeriSe drustvenu interakciju;
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3.4. TIPOVI

Tabela 1: Tipovi lounge potencijala

Lounge potencijal
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4. PRIKAZ PRIMJERA PREMA TIPOVIMA

4.1. TIP 1: MULTISENZORNI, MJESTO, INTROVERTNI

Slika 1, 2: Vjenceslavov trg, Prag 2011. [7]

Zelena povrsina okruZena niskim rastinjem na Vjenceslavovom trgu (Vaclavske Namesti) u
Pragu, lounge dozivljaj omogucéava simultano svim ¢ulima; mogucnost boravka i leZzanja na
travi istovremeno provocira ¢ulo mirisa i dodira, zvuk automobila i gradske vreve aktivira culo
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sluha, a neposredni zeleni okvir i arhitektonski okvir trga u pozadini ¢ulo vida — multisenzorni.
Uspostavljanje odnosa tijela i prostora moguce je iskljuéivo zadrzavanjem i boravkom, Sto
prostor odreduje kao potencijalno lounge mjesto. lako se nalazi u centru gradskih desavanja,
ovaj prostor, svojim unutrasnjim potencijalom, upravo sugeriSe iskljucivanje iz drustvenih
interakcija — introvertni. Pritisak koji centralno gradska zona ima u prirodi svojih mjesta i
tokova, na ovom mjestu doZivljava se kao prekid ili pauza. (Slika 1, 2)

4.2. TIP 2: MULTISENZORNI, MJESTO, EKSTROVERTNI

Slika 3: Trg muzeja, Bec¢ 2011. [7]

Trg muzeja u BeCu (MuseumsQuartier Wien), programskim okvirom namece potrebu za
lounge funkcijom. Svaki element trga, poplocanje, stepenice, zid, zelena povrsina uz stablo,
postaje potencijalno mjesto za opustanje. Intenziviranje odnosa tijela i prostora provocira se
taktilnom vizuelnom i zvuénom nivou, Sto predstavlja multisenzorni potencijal. Trg predstavlja
sistem koji je saCinjen od protoka velikog broja ljudi i potencijalnih lounge mjesta. Protok,
izmedu ostalog, sugeriSe drustvenu interakciju — ekstorvertni. (Slika 3)

4.3. TIP 3: MULTISENZORNI, TOK, INTROVERTNI

Slika 4: Be¢ 2011.[7] Slika 5: Popovici 2011.[7]
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Vijadukt Ota Vagnera u Becu dio je biciklistickog i pjeSackog toka uz Dunav. Zbog velike
ukupne duZine ovaj tok se najcesée koristi za voznju biciklima, rolerima, ili tréanje.
Intenziviranje odnosa tijela i prostora omogucava se aktiviranjem svih ¢ula — multisenzorni,
koje je najblize Baslarovoj polifoniji ¢ula. Kretanje kroz prostor — tok, prati dinamika culnih
senzacija: otvaranje i zatvaranje vizura, preplitanje natkrivenog i nenatkrivenog prostora,
osj¢aj otpora vazduha prilikom kretanja, zvuk gradske vreve i prirodnog okruzenja Dunava...
Na ovaj nacin, opustanje kroz aktivnost potencira identifikaciju sa prostorom kroz isklju¢ivanje
iz drustvenih interakcija — introvertni. (Slika 4)

Dominacija prirodnog okruzZenja uz stazu u Popovi¢ima, takode sugerise opustanje kretanjem
— tok, kroz iskljucivanje — introvertni, potpunim mentalnim sjedinjavanjem sa ambijentom.
Culna interakcija provocirana je vizurom, zvukom mora, galebova i zrikavaca, mirisom
mediteranskog bilja i temperaturom vazduha — multisenzorni. (Slika 5)

4.4. TIP 4: MULTISENZORNI, TOK, EKSTROVERTNI:

Slika 6: Park Senbruna, Bec, 2011. [7]

Lounge potencijal centralnog dijela parka Palate Senbrun specifi¢ne je prirode. Dimenzije
prostora u odnosu na ljudsko tijelo proizvode potrebu za stalnim kretanjem — tok, i
upoznavanjem sa cjelinom. Upravo potreba za ovom vrstom spoznaje osnova je lounge
potencijala. Opustanje kroz odnos tijela i prostora podstie se vizuelno, kroz uocavanje
prostornih dominanti i ambijenata vrtova, zvuéno, kroz zvukove prirode koji dopiru iz vrtova i
taktilno, neposredno, kretanjem sljunkovitom stazom — multisenzorni. U ovom slucaju tok nije
odreden vektorski, ve¢ upravo prostoranstvom, meduprostorom koji formiraju palata
Senbruna (Schénbrunn), slavoluk (Gloriette) i vrtovi sa bo¢nih strana. Drustvena interakcija,
dvije ili viSe osoba — ekstrovertni, podstaknuta je sa jedne strane velikim brojem korisnika Sto
nuzZno podrazumijeva susrete, a sa druge prostranstvom koje ne sugeriSe razdvajanje i
isklju¢ivanje. (Slika 6)
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4.5. TIP 5: MONOSENZORNI, MJESTO, INTROVERTNI

Slika 7: Séte 2012. [8]

Kadriranje Mediterana, okvirom betonske cijevi dominantno sugeriSe aktivaciju ¢ula vida —
monosenzorni. Polozaj i oblik i dimenzija cijevi odreduje mjesto boravka — mjesto, i moguce
poloZaje tijela u prostoru. U tom odnosu, betonski okvir svojom dimenzijom omogucava
boravak jedne osobe, Sto direktno sugerise iskljucivanje — biti sam sa sobom — introvertni.
(Slika 7)

4.6. TIP 6: MONOSENZORNI, MJESTO, EKSTROVERTNI

Slika 8: Manjaca 2007. [7]

Vrtace obronaka Manjace sugeriSu mjesta isljucivanja iz apsolutnog pejzaza pri ¢emu se, u
odnosu na polozZaj tijela, dominantno aktivira jedno culo — vida, dodira ili sluha —
monosenzorni. Iskljuéivanje u prostornom smislu podrazumijeva istovremeno mogucénost
mentalnog i drustvenog ukljucivanja — ekstrovertni. (Slika 8)
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4.7. TIP 7: MONOSENZORNI, TOK, INTROVERTNI

Slika 10: Pula 2009. [7]

Kameno poploc¢anje pjesacke ulice u Puli dominantno aktivira culo dodira. lako se na prvi
pogled cini da je Culo vida dominantno aktivirano, ono je u ovom slucaju samo posrednik.
Odnos tijela i prostora potencira se jednom vrstom haptickog suprotstavljanja; tezinom tijela
moguce je istovremeno osjetiti strukturu kamenog poplocanja i pritisak masivnih zidova
starog grada, sa tek ponekim otvorom i prolazom koji omogucava rasterecenje -
monosenzorni. Suprotstavljanje ove vrste naravno je pozitivno i predstavlja lounge potencijal
upravo kroz ovakvo neposredno iskustvo. Kretanje kao aktivnost — tok, dio je tog iskustva, pri
¢emu je, zbog poloZaja same ulice u gradskoj matrici, rijetka mogucnost susreta i drustvene
interakcije — introvertni. Ovakvo intimno iskustvo nastaje upravo onim $to Palasma naziva
dopunjavanjem i medusobnim definisanjem grada i vlastitog tijela. (Slika 10)

4.8. TIP 8: MONOSENZORNI, TOK, EKSTROVERTNI

Slika 11: Grac 2011. [7]
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Stepeniste koje povezuje vidikovac na brdu Schlossberg u Gracu i najuZi centar grada, lounge
doZivljaj dominantno omogudéava aktiviranjem cula vida. Kretanje stepeniStem — tok, u
svakom trenutku podstaknuto je gradskim prizorom, pri ¢emu culo vida potiskuje ucesée
drugih ¢ula u ukupnom dozivljaju prostora — monosenzorni. Sam ¢in kretanja — odlaska do
vidikovca, ili povratka u sami centar, omogucava opustanje, ¢ak i viSe nego odrednice kojima
se tezi. Atraktivnost obje lokacije, kao i Graca uopste, ovaj tok Cini izuzetno prometnim, tako
da prostor konstantno provocira drustvene interakcije: bilo kroz poziv prostora kojima se tezi
(trgovima i ulicama ili vidikovcu), ili kroz neizbjeZne susrete u samom toku — ekstrovertni.
(Slika 11)

5. DJAGRAM LOUNGE POTENCIJALA — KA LOUNGE KONCEPCUI

Slika 12: Dijagram Lounge potencijala

6. SPECIFICNOSTI TIPOLOGIJE

Predstavljeni prostori jasno ukazuju na to da je odredivanje tipova moguce jedino kroz li¢no,
neposredno iskustvo prostora. Buduci da se radi o licnom iskustvu i doZivljaju prostora, Sto
nije egzaktna kategorija, formiranu tipologiju moguée je koristiti prije svega kao alat za
osluskivanje atmosfere prostora. Prepoznavanje mogucénosti koja je odrednica tipa u okviru
kriterijuma, za isti prostor moZze biti razliCito, jer zavisi od percipiranja onoga ko ovu vrstu
tipologije koristi. Prema tome, konacni cilj nije definisanje tipa isklju¢ivo kao nepromjenjive
kategorije, ve¢ u njegovoj primjeni za svojevrsno filtriranje postojecih lounge potencijala kao
osnove za koncept intervencije. To znaci da ne postoji jasna granica razdvajanja tipoloskog
odredivanja potencijala i stvaralackog procesa, jer su osnovni stvaralacki impulsi intuicija i
imaginacija [9:110] zasnovani na iskustvu i znanju takode dio ove prve analiticke faze
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prepoznavanja lounge potencijala. Da bismo pojasnili vaznost ovog odnosa, predstavicemo
nekoliko primjera koji ukazuju na povezanost odredivanja tipa lounge potencijala i lounge
koncepcije.

Ostrvo kruznog toka u Parizu (slika 12) predstavlja Tip 2 (multisenzorni, mjesto, ekstrovertni)
lounge potencijal. Périphériques Architectes su privremenom instalacijom koncipirali otvoreni
prostor kao lounge mjesto koje podrzava i intenzivira postojece tipoloske potencijale. Mjesto
se oznacava postavljanjem stolova i stolica koji su zaliveni epoksidom roze boje i tako
objedinjeni s otvorenim prostorom i stablima na ostrvu (slika 13). Na taj nacin logika
unutrasnjeg prostora uvodi se u javni gradski prostor, postavljaju¢i pitanje statusa javnog
prostora u gradu danas [10]. Dakle, prostor se koristi zadrzavanjem i boravkom, aktivirajudi
dominantno, pored Cula vida i sluha, ¢ulo dodira i podsticuci grupacijom elemenata stopljenih
sa parterom (stolova i stolica) drustvene interakcije.

Slika 12,13: Pariz — ostrvo na kruZnom toku i nakon intervencije u prostoru. [10]

Trg muzeja u Becu, koji je predstavljen kroz prikaz primjera, takode pripada Tipu 2 i podrzava
sve pomenute potencijale fleksibilnim lounge elementima (slika 14), koji trgu kao sistemu
tokova i lounge mjesta omogucava stalnu transformaciju. Sam element je dizajniran tako da
na njemu mogu sjediti ili lezati jedna, dvije ili tri osobe, Sto u osnovi podstice interakciju.
Intenzitet mogudih interakcija je razli¢it i pored li¢ne inicijative zavisi i od nacina grupisanja
manjeg ili veceg broja elemenata.

A

Slika 14: Lounge elementi — Trg muzeja, Bec, Austrija [7]; Slika 15: Lofoten Tourist Road, Lofoten Norveska [11]; Slika
16: Morske orgulje, Zadar [12]
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Staza koja se proteZe prirodnim grebenom doline u Lofotentu u Norveskoj, prema lounge
potencijalu pripada Tipu 3 (multisenzorni, tok, introvertni). To je prostor na kojem se turisti
zaustavljaju radi odmora i uZivanja u vizurama i ¢arima pejzaza (zvuku, vjetru i mirisu).
Norveski arhitekti Vigsnaes AS, minimalnom intervencijom upotpunjuju ove potencijale. Zuta
ograda suptilno naglasava tok i sugeriSe svim prolaznicima zaustavljanje i ukljucivanje (Slika
15). Na taj nacin ona ne narusava dominantne kvalitete pejzaZza, ali omogucdava osjecaj
sigurnosti, kao uslova za opustanje jer istovremeno vodi i ¢uva posjetioce ukazujuéi na
kontrolisani put.

Morske orgulje u Zadru (slika 16) najbolje ukazuju na odnos stvaralackih impulsa i potencijala
prostora. Arhitekta Nikola Basi¢ od svih Culnih senzacija izdvaja zvuk, kao ¢etvrtu dimenziju
prostora. Na taj nacin dozivljaj Citavog ambijenta, koji obuhvata vizure prema ostrvima i
zalasku sunca i toplinu osuncanih kaskada, dominantno se identifikuje sa culom sluha. Orgulje
proizvode zvuk energijom mora, ¢ime se atmosfera prirode u potpunosti pretapa u dozZivljaj
opustanja. Ukoliko nema vjetra i more je mirno, zvuk se u potpunosti utisa. Intenzitet zvuka
mijenja se energijom mora. Na taj nacin melodija koju proizvodi priroda omogucava tijelu
opustanje kroz potpuno mentalno i fizicko stapanje sa prostorom. Mjesto opustanja je u
ovom slucaju prepoznato na jedan specifican nacin. Upravo kroz autorsku imaginaciju,
potencijal ovog prostora predstavlja Tip 6 (monosenzorni, mjesto, ekstrovertni), jer se
opustanje boravkom i zadrzavanjem u ovom prostoru dominantno podstice prevodenjem svih
Culnih modaliteta u jedan (zvuk), Sto istovremeno moZe ukljucivati i interakciju dvije ili vise
osoba.

7. ZAKLUUCAK

Formirana tipologija lounge potencijala otvorenih prostora, zasnovana na tri osnovna
kriterijuma — percepcijsko-Culni, ambijentalni i drustveno-interakcijski — podrazumijeva u
prvom planu licno, neposredno iskustvo prostora. Shodno tome, osnova jedne ovakve
tipologije nije egzaktna u uobi¢ajenom, a mozda ni u potrebnom smislu. Naime, preferiranje
subjektivnog u ovom kontekstu, destabilizuje strukturu i metodologiju uobicajenih tipoloskih
istrazivanja. Ali, isto tako, ovakav pristup, sa druge strane otvara i Sire mogucnosti, Sto znaci
da tipologija lounge potencijala otvorenih prostora doista transparentno izrazava personalni i
drustveni supstrat samoga prostora. Buduéi da ovako formirana tipologija predstavlja
inicijalnu fazu stvaralackog procesa i da je kao takva dio jedne Sire metodoloske strukture,
koja je takode zasnovana na subjektivnom, polje licnog postaje njeno teZiste, i kao takvo
nalazi opravdanje u svojoj unutrasnjoj logici. Subjektivno u ovom kontekstu nije proizvoljno,
jer je povezano sa imaginacijom koja zasnovana na memoriji i znanju uvijek igra s otklonom
od onoga Sto jeste i koja, kao takva, predstavlja kvalitet napredne arhitektonske produkcije
transformisuci stvarnost i uspostavljaju¢i neocekivane odnose [13:330]. Drugim rije¢ima,
bududi da kreativni proces nije moguce zasnivati na egzaktnoj tipoloskoj osnovi, ova tipologija
predstavlja jednu vrstu hibrida koji nastaje iz gotovo nepovezivih tipoloskih i metodoloskih
aparata; tipoloskih istraZivanja, koja su transformisana u predstavljenu subjektivnu tipologiju,
i dizajna kroz istraZivanje Ciju inicijalnu fazu subjektivna tipologija predstavlja.
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MPOCTOP CTBAPANTAWUITBA — USMERY MNEPLEMUWMIE N AOKNB/BAIA

ATICTPAKT

TeKcT ce 6aBM WUCTPAXKMBAYKMM TMPOLLECOM YHYTap METOAONOMMje aPXMTEKTOHCKOr MNpOjeKToBakba.
ApPXMTEKTOHCKO MPOjeKTOBake KAO BjeYMTO Tparake 3a oArosapajyhum uAejHUM KOHLEenTom, y
beckpajHom 6oraTcTBy BapwujaHTVM Koje NMpOCTOp HyAu, NpeacTaB/ba NpeaMmeT paja Y OKBMPY Kora je
NoCTaB/beH 3a4aTaK TPaXkera 04roBopa Ha NojeMHa NUTakba nepuenuuje. OCHOBa pasa je UCNUTMBakbE
nepuenTUBHOr [0XWB/baja NojeguHLA NpW MOCMaTpary jeaHOr Hpoja apXUTEKTOHCKO-YMjeTHUUKUX
ajena, 1j. poTorpadmja apXUTEKTOHCKMX MAKeTa.

KroyuHe pujequ: ecmemcka Hamjepa, nepuenyuja, ocjemusnHo UcCmpaxusarse, nepyenmueHa
uHmepnpemayuja

SPACE OF CREATION — BETWEEN PERCEPTION AND EXPERIENCE

ABSTRACT

This paper focuses on the research process within the methodology of architectural design.
Architectural design as an eternal quest for appropriate project concept, in infinite richness of variants
that space offers, represents the subject of this paper wherewith the author has set up the task to seek
answers to specific questions of perception. The basis of this paper is the examination of perceptual
experience of an individual when he/she watches the specific number of architectural-art works, that is
photos of architectural models.

Key words: aesthetic intention, perception, sensory research, perceptual interpretation
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1. YBOA

OfHOC apxXMTEKTYype M NPOCTOpa Ce MOXKEe MOCMATPaTM Ha HAYMH Aa ce NpocTop AeduHuwwe
Kao 6uhe apxuTekType. UTannjaHCKM apxuTeKTa, UCTopmyap, Nnpodecop 1 KpUTUyYap moaepHe
apxuteKkType bpyHo 3esu (Bruno Zevi) peduHuILE apXUTEKTYPY KAo ,yMjeTHOCT npoctopa”, a
HEMAYKM apXMTEKTa U TeopeTnyap apxutekType JupreH Joeguke (Jirgen Joedicke) TBpau aa
Ce MOMKe FOBOPUTU O ,, apXMTEKTOHCKOM MPOCTOPY KAo MCKYCTBEHOM NPOCTOPY” U 3aK/bydyje
Aa je ,npocTop 36up y3acTonHuMx onaxaja mjecta” [1]. ANCKypC O NPOCTOPY AaPXUTEKTOHCKOT
npojekToBarba nogpasymujeBa AMCKYPC O CTBapasaykOM KOHTEKCTY NojeauHLa Koju ce
3aCHMBA HA MHTYULM)jU, UCKYCTBY U 3HAHDY.

MHTyMumnja nokpehe ecTeTcKy Hamjepy Ha HMBOY A0KMB/baja OMaXKajHUX M aHANU3UPAHUX
cBojcTaBa objekTa nocmaTtpatrba. EcTeTcka Hamjepa je, No cBojoj Nnpupoau, Npuje AjenoBarbe
3aCHOBaHO Ha npoLecy, Hero TpeHyTHU B/becak KpeaTuBHOCTM [2: 112]. MoKkpeHyTM npouec
YHYTpalltber ecTeTCKOr Onakakba W O0XMB/baja NpeacTaB/ba pedsiekcnjy Ha peanHu
nepuenTuBHM ceujet. ,UcTparkmeare 06e3bjehyje ycnose 3a gjesioBakbe UHTYULUMjE Kao cue
KOja Mujerba 1 pasBuja noctojehn g0XKUBI/baj ONaXKajHUX BPUjeAHOCTU U UCKYCTBO 3aCHOBAHO
Ha kemy” [2: 116-117].

Pesyntat ys3ajamHor gjenosarba u3Mehy WUCKycTBa cybjeKTa W  [0XMB/baja 0b6jekTa
nocmatparba npeactas/ba nepuenuujy. Ha Taj HaumH cybjekat, nepumnupajyhu objekar,
nepumnnupa camor cebe, jep *KMBOT rpagmM CAUKY Koja ce npeobparkaBa Ha OCHOBY ,TepeTa”
npownoctu Tj. cjehara M UCKycTBa. Acoumjaumje, Kao ,LueHTpanHM GeHOMeH nepLenTUBHOT
xuBoTa” [3: 69], jecy noc/beauua MHTpocMeKuuWje Tj. camonocmaTparba CBOjUX MUCAU U
ocjehara. ObjekaT nepuenuuje moxe aa byae cxsaheH Ha pa3MunUTe HauMHe, A TO 3aBUCKU 04,
JIMYHOT UCKYCTBA, KyAType U efyKaumje cybjekTa nocmaTparba. Mehytum, nctm cybjekat he
MCTK 0b6jeKaT nepumnupaTy PasanMumTo y ABa Nepuunupama, jep ce 4o ApYyror nepumnnmparba
HErOBO MCKYCTBO U 3HaHE YMHOMWUIIO.

Ha Taj HauuH moryhe je dpopmmpaT 'MHOWTBO canKa'. CBaKkM nojeamHal, Hocu y cebu cBojy,
YHUKATHY cAnKy Buhera uctor. Takohe, NocmMaTpaHoO Kpo3 BPEMEHCKN KOHTUHYUTET NpPoCTopa
Ccam nojeamHal, cTBapa C/AMKY M3HOBA. , TaKo HacTana C/MKa caga OrpaHunyaBsa, aiv U Uctmye
HeKe cTBapu y oHOMe WTO je BMHEHO, a cama C/IMKa ce noasprasa Npobu: Kako ce NoHalua
TOKOM HenpeKMAHOr npoueca y3ajaMHOr AjenoBarba, a Mnoj NpUANMKOM OUATPUPAHUX
nepuenuuja [4: 8]. CTora, cavka moryhe CTBAapHOCTM MOKe Bapupatu uamehy pasanyunTmx
nocmarpaua jep he cBaku nojegmHay, y Hoj npoHahu cBojy 6GuUToCT. BarKHO je camo Aa cnuvKa
omoryhaBa CBakom nojeauHLy Aa HAaCTaBW UCTPAXKMBATU M OPraHM30BaTM CTBAPHOCT jep ,,0Ha
Tpeba cagpkKatn 1 '6ujena mjecta' raje oH moxKe Aa HacTaBu LpTex no cnobonHoj Bosbn” [4:
12].

,»CBe OHO WTO ce BUAW AyHOKO je yCNOB/bEHO NPOLIMM ONaXKakeM UCTUX UAW CAUYHUX
objekata y npeTxo4HOM McKycTBy. lMpouec carnefasakba Ha Taj HauMH yK/bydyje cBa
npowna casHarba, OAHOCHO, CaB MHBeHTap cjeharba M npeactasa. Onarkarbe HeKor
objeKkTa je yBujek y nssjecHoj mjepu cjehare, nopehere ca NpoLIMM UCKYCTBOM Koje
y cywTuHM omoryhaBa fa ce naeHtnduKyje, MHTEpNpeTnpa 1 4onyHu paHuje suheHo”
[5:13].
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Jow je n Cokpar (Socrates) npernocTas/bao Aa je ,,Lje/IoOKYNHO yYerbe U UCTPaXKnBake camo
nyko npucjehare” [6: 4-5]. /byam Ha OCHOBY IMYHOT UCKYCTBa GOpPMMpPajy NpeacTaBe O OHOM
WTO Nepuunupajy, a HMKUXOBO pPa3INYMTO MUCKYCTBO A0BOAW A0 CTBapamba pPasInyuUTUX
nepuenTUBHUX canka. MehyTum, 'chndnHn' soyam, /byam Koju cy MManu CAMYHa UCKYCTBA, Ha
CAMYaH UAW UCTU HauuH he WHTepnpeTMpaTV nepumnupaHo. Takohe, /byaM MMajy Aaneko
Behn noTeHuMjan nepuenuuje Hero LITO ra Kopucte, jep yHanpehewem u oborahusarbem
MCKYCTBa OHU MUjeHbajy CBOjy NEpPLENTUBHY MHTEpMNpPEeTaUnjy.

2. USMEBY NEPUENUWMIE N OXKNBIBAIA

3a objeKkaT nepuenuuje, y oBoM paagy, usabpaHe cy ¢potorpaduje apxXmMTEKTOHCKMX MaKeTa.
Mepuenuuja doTorpaduja Ha cybjekTa nepuenumuje HEM30CTaBHO OCTaB/ba oapeheH yTucak
Koju Byam rerosy NaxKkby. Y TOM TPEHYTKY 401331 A0 MOMEHTa Nepuenumje, yTMcak nocraje
nepuentTMeHM ¢GeHOMEH, a naxwa ce pas3Buja UM oborahyje. CybjekaT nepuenuuje
nepuunuparbeM MoyYnkte KOMYHMKauMjy ca ob6jeKTomM nocmaTparba Tj. ca cagpkajem
dotorpaduje. ,,061m1um Koje cybjekaT nocmaTtpa 3pade cobom — u3 cebe. Apuctoten (Aristotle)
cMmaTpa fa ce npegmeTu Kpehy of noactvuaja — MMNyaca Koju je y ruma cammma“ [6: 4].
Ounjanor nsmehy objekta u cybjekta nepuenuuje Tpaje AOK ocjeTuna cybjekTa ucnutyjy
objekaTt n oH um oarosapa. Meaajyhun Hekn npegmet, cybjekaT nepuenumje TEXM Ka Hemy.
Hesnasomeum npctom Kpehe ce Kpo3 nNpoctop oKo cebe, A0M1a3M 40 AaNeKMX MjecTa raje ce
Hanase CTBapu, AOAMpPYje MX, XBaTa, UCMUTYje MM NOBPLUMHE, ONWMNaBa MBULE, UCTPArKyje
TekcTypy [7: 43]. OHo wTo cybjeKkaTt nepuenuuje Buan, vyje unm ocjeha nsasmsa acoumjauuje
Koje npojeKkTyjy cjehawa, ca cjehatbMma nounrbe gecKkpunuuja, a Ha Kpajy ocjeTuaHor
NCTparkMBakba, NepUEnTUBHOM MHTepnpeTaumjom, ¢otorpaduja aobuja 'HoBU' NTNYHU 06AMK.
Havme, cBaku BM3yeNHN [OOXUB/bAj je CMjeluTeH Y KOHTEKCT NPOCTopa U BPEMEHa; OHO LUTO
cybjekaT nepuenuuje BUAM je pe3ynTaT OHora LTOo je OH BUAMO y npownoctu [7: 47].

»,He noctoje dopma nau nckas 6e3 MKaKBOr 3HaYeHa; CTBAP je MHTYMUMje, 3Hatba, AYXa,
MCKYCTBa M MOhM KpeaTMBHe MHTepnpeTaumje Aa 6u ce y 6MNo yemy MCKasano OHO
HajcynTuaHnje” [6: 11].

ApuctoTen je AaBHO PeKao 4a ,Aylla HMKag He mucaum 6es cnmke” [8]. UcTopuyap ymjeTHOCTM
W TeopeTnyap BuayenHe kyntype Kocta borgaHosuh cmatpa fa ce MoXKe HayYuTu KpeaTUBHO
rnegatn Ha ymjeTHUYKo gjeno. Mehytum, noHyheHe dotorpaduje He bBucmo Tpebanu untaTy,
Beh 6ucmo ux Tpebann HacTojaT BuajeTU. Buhere 3HaAuM youyaBarbe HEKMX WMCTaKHYTMX
O4/IMKA NpeameTa onaxkakwa Koje ogpehyjy Heros maeHtuteT n omoryhasajy ga ce OH
NoTNyHO carnesa, Kao MHTerpucaH cknon [7: 43].

MehyTum, He nepunnumpa ce camo ounma. OcjeTnna mehycobHO KOMYHULMPAjy Na Yyna cayxa
W foavpa onywasajy nepuenumjy Kpo3 ayguTUBHO U TaKTUHO UCKYCTBO. MoXemo BMAjeTH
TBpAONY M KPXKOCT CTakNa, a Kaga ce OHO pasbuje y3 KpUcTanaH 3BYK, OCAYWKYjyhu 3BYK
[OXMB/bAaBAaMO HOBW NEPLENTUBHM MOMeHaT (ciuka 1). BuaMmo KpeTarbe CTakna, yyjemo
nyuare ... CBE OBO MNoOjayaBa ApamaTuMKy npusopa. BusyenHu deHomeH KpeTaka je
MeTadOpMUHOr KapaKTepa jep NOCMaTpay MMa NPUBMKA [a Cce KpeTakbe CTBapHO Aelasa, Tj. 4a
ce npegmeT nocmaTtpakba ctBapHo Kpehe [7: 348]. Boja nNpo3svpHUX Tujena 3aysuma Tpu
AUMeH3Mje npocTopa — 60ja ocsjeT/berba M 04pa3 NykHyha nojayaBajy A0XMB/baj. Ha ocHOBY
WCKYCTBEHOT 3Hatba MOXEMO BMAjeTH, 4yt K ocjehaTn objekaT nepuenumje. PactpsaHe
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dopme, HeOUEKMBAHO MOKPEHYTE, OCHaXYjy cTarbe BypHor gorahaja ca cBMM noc/beguuama
AesnHTerpucarwa dopme 'HeKagallre XomoreHe ujennHe'. Ekcnpecunja, ctatbem ¢opme,
TyMauu 3Ha4Yera 0 NoCTojaHOCTM came cebe.

Cnuka 1. Mjecmo HeycnijewHoe cacmaHKa — [e3uHmezpayuja

MocmaTtpaHu objekat moxke NpobyaunTn y cybjekTy 060jeHOCT, y3 3BYK, TaKO Aa OH BUAM 3BYK Y
TPeHYTKY Kaga ce dopmupajy 6oje (rneparbe 3ByKoBa U cayware 60ja Kao deHomeHu). MpBa
nepuenumja 60oja je ycnoctaB/bakbe HOBE ANMMEH3Uje UCKycTBa. boja je ogpeheHa camo ako ce
palwmMpun Ha U3BjeCHOj NMOBPLINHK; CyBMLIE Masa NOBPLIMHA He Bu ce morna KBanuduKkosaTm
(cnuka 2). Mehytum, cBe Hajbos/be je HeMo3HaTO, CKPUBEHO, U MOXKE ce BUAjETU Camo
norneiom Kpo3 K/byyaoHuuy. Harnacak Ha Kpy»KHoj mpsbu, obojeHoj 6ojom M cBjeTniom
YyCNoCTaB/ba UAgEjy O TeXHM Ka NocebHO 03HaYEHOM MJecTy, Ka caBpLUEHCTBY. Taj caBpLUEHHU
CermeHT cBujeTa omeheH je Kpyrom, Koju ,u3asuBa ocjeharbe OnyWwTeHOCTH, FNaTKOCTU U
HenpekngHor nokpeta. OH je cumbon BjeyHor nokpeta ayxa“ [9: 43]. Kpyry je aHanoraH
KBagpaT, Ma KPyr CaBPLIEHCTBA OKPYKEH LPHOM KBaApaTHOM 30HOM omoryhasa Bu3yesHy
jaunHy, npoaop y Ayb6uHy u Tpajarbe. BusyenHu peneproap MoXKe O6UTU MPONKET MHOMMM
OPYrMM MCKa3uMa, KaKo OCjeTUAHUM TaKo U ayAUTUBHUM.

Cauka 2. lobpo mjecmo — CkpuseHocm [lybokocmu
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JeaHa KoMnjieKCHMja NpPOCTOpHa KOHCTenauuja oAHoca ¢opme M 6oje MoXKe Aa MNoHyau
HeouyeKkMBaHy 060jeHOCT Koja MoACTUYE eKcnpecuBHOCT npu3opa (cauka 3). Hukonac MNyceH
(Nicolas Poussin), Bogehu cnuKkap KnacudHor ¢paHuyckor 6apoka, pekao je: ,boje vy
CAvKapcTey cy, Takopehu, ynarmsara Koja Tpeba ga npvmame oyM, Kao WTO je sbenoTa
CTUXOBa Yy MjeCHUWTBY mMamau, 3a ywwn” [7: 284]. ApxuTekta [paraHa BacusbeBuh-Tomuh,
umTtnpajyhu Fetea (Johann Wolfgang von Goethe), nuwe aa ,60je ajenyjy Ha aywy, oHe mory
[a n3a30BYy y H0oj ocjehamba, aa npobyae y3byhera, MUCAK Koje Hac ymupyjy unm ysbyhyjy m
Npoy3pokyjy Tyry unu pagoct” [9: 191]. OgHocHo, 60ja, Yum je cnosHaTa, NoBesyje ce ca
uckycteom. CumoboHuja pasnnuntmux 60ja u npoctopHe dopmaumje, Koje noacjehajy Ha
cueHorpadujy eKCnpecuoHUCTMYKOr  duama, [0BoAe [0 EeMOUMOHasHe peaKuuje.
MoHOTOHWja nojaB/bUBAtbA UCTe dopMe MOXKe ce pas3buTn 6ojom. Ha Taj HAUMH NocTUKe ce
jeanHcTBO nojaBHocTM 6oje U dopme. HeogBojeHocT 6oje 1 dopme je HOBU BUA eKcnpecuje
Koja Tpeba fa je ycarnalleHa, WTO 3Ha4YM Aa Cy u3paxkajHe BpujeaHocTn obanka u 6oje y
opHocy mehycobHor gonyraBakba. AKO Ce 0OBOME [043 KONOPUCTUYKO ornepano, oHo he
nojavaTu cHary cueHorpaduje 1 yBecTv nojam naaHa y caspemeHom ajeny. ,,04pa3 ce He Hyau
Kao LW/b HALWOoj nepuenumju, oH je le3nH NomohHKK namn nocpegHuKk. OH cam Huje BuheH, oH
omoryhyje ga ce suau octano” [3: 324]. NHTepakumnja nsmehy 6oje n cBjeTnoctn cTBapa
oapeheHy KOIOPUCTUYKY ECTETUKY.

Cnuka 3. Kakas noaned! — ExkcnpecusHocm ObojeHocmu

MehyTum, eKcnpecrBHOCT Npusopa ce moxe noctuhu U y MOHOXpPOMaTCKoj npeacTtasu. Kao
NoMohHU Meanj ce MOXKe ynoTpujebuTn NMHMjCKa, TayKacTa WAM pacnpllieHa CBjeT/oCT.
CBjeTnIOCT, Kao CpPeAcCTBO aKUeHTMparba 'Hedyera', noactuye MuctuyHocT. CBjeTno vMma
WMHOMKATUBHY OYHKLMjY Tj. MOKa3yje OHO LWITO Xenun aa ce anoctpodupa. OcBjeT/berbe BOAM
nornen cybjekta nepuenuuje, He 3aaprKaBa ra, jep ,,0HO y HeKom cmucay 'sHage' u 'snan'
objekat” [3: 324]. MocmaTpay nepumunmpa NPema CBjeT/I0CTH, Kao LITO MUCIU NPemMa Apyrome
y BepbasHOj KOMyHMKaumju. HarnaweHo mjecto nocTaje 3Ha4yajHO jep je CaKpWBEHO, WU
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sawTuheHo (cauka 4). JinHujckum cBjeTnom ce anoctpodupa aybuHa, a OHa je BUA/bMBA U
,paha ce npeg mojum nornefom, jep OH HacToju ga suau HewTo” [3: 277]. AMepuyku
ncuxonor Eten Mydep (Ethel Dench Puffer Howes) je 3anasuna ga 'snanun’, Koju Boge norneg,
Y AaNeKn NPoCTop, MMajy BeIMKY NPOTUBTEXHY cHary. To 3Hauu aa ,wrto sehy aybuHy jeaHa
obnacT BU3yesiHOr NoJsba A0CTUTHE, TO je Beha TeXuHa Kojy oHa Hocu“ [7: 27].

CnukKa 4. KyhHu npaz — 3awmuheHocm

MehyTum, TauKacTo ocBjeT/berbe CTBapa Apyrv edeKkat. AKoO CBjeT/I0 Npenasun npeko objekTa,
OHO Harnawasa keroBy ¢popmy (camka 5). KBanuteT objekTa ce nojassbyje camo y ogHOCY Ha
Urpy CBjeT/a, Kao eNleMeHT NPOCTOpPHe KoHbUrypauuje.

Cnuka 5. bankoH — O0peheHocm Cnuka 6. Kpesem — MucmuyHocm

PacnpweHo cBjetno, cxBaheHo Kao edemepHU MeLMj, MOXKe UCTaKHYTU NOBPLUMHE, AeTasbe
obanka u cn. (cavka 6). AncTpaxoBarbe feTasba, Kpo3 rpafherbe mucaoHe npeacrase,
omoryhasa 60s/be youaBatbe M NOMMarbe OHOra LTO je BayKHO (amncTpakTHe ciuke 4a, 5a u 6a).
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AncmpakmHe cauke 4a, 5a, 6a.

Kopuwhere ornegana y KOMMNO3WUUMM MPOCTOPHUX MOBPLUMHA MAKeTe [OHOCKU HOoBe
nepuentTMBHe MomeHTe jep ce nomohy ornesana gobuja 'nornes ca Buwe cauka' (cavka 7).
Ha oBaj HauuMH ynasu ce y cpxk objekta nepuenunje. Canke mehycobHO KOMyHUUMPAE]Y,
npenase jegHa y Apyry, a CBe 3paye U3 jegHe cpeaulltbe TauyKe Koja je hMxoBa MUCTUYHA
Be3a. C/IMKa ce CBOAM Ha BU3YeNHy CTPYKTYpy, 06auMK u 60jy, oapas u cejetno. PpaHLyCcKu
dunnozod Mopuc Mepno-NoHtn (Maurice Merleau-Ponty) cmatpa: ,[a 6ucmo creBapu
nepuunupanu, Tpeba ga ux AOXKMBUMO. [...] [LOXKUBjeTU jeaHy CTBap, HE 3HAYM HU Ca HOM
KOMHUMAMPATK, HW HACKpPo3 je mucantu. Tpeba pa ce nepuunupajyhu cybjekt, He
HanywTajyhun cBoje mjecto u cBoje rneauwwTe, y HENPO3UMPHOCTU ocjehatrba, ycmjepu npema
CTBAapMMa YMjU K/byd OH HEMA YHanpujes, a Yvju NPOjJEKT UMNakK Hocu y cebu camome, aa ce
OTBOPM MPEMA HEYEeM ancoyTHO APYrom LWTO ra oH npupehyje us aybuHe cebe camora” [3:
340]. YMHO)KaBarbe enemeHaTa CTBapa MPOCTOPHOCT npwu3opa, a nnaasa 6oja acoumpa
npeacrtase O Aa/bMHM, MojaM 3Haka, mygpocth. Canka ob/MKoBaHa Kao HemaTepwujanHu
CBjeT/NIOCHN Mpouec cTBapa NPOCTOP aKTMBHOCTM. CBjeTnocT je cama no cebu anconyTHa
MmoryhHOCT 1 lO0BOJbHa 4@ 0AroBOPYM Ha 3a4aTak.
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Cnuka 7. U jedHo u dpyzo — Uamehy MNocmojaHocmu u HenocmojaHocmu / HemamepujanHocm

Takohe, ogHoc 'nukK' n 'nognora’ je jako 6utaH 3a cTBaparbe usbanaHcMpaHe Komnosuuuje
Koja y3 'oTBOpeH npocTop' nojayaBa ectetTusaumjy (camka 8). MpospayaH NpeameT, HarnaweHe
mekohe 1 nenpLaBocTy, ,,je ca CBUX CTpaHa MPOHMKHYT aKTyanHOM HecKoHayHowhy norneaa
KOjuU Cce CujeKky y HeroBoj AyOMHW M He OCTaB/bajy y HOj HUWTA CKpuBeHo” [3: 84-85].
B/beluTaBa KOHTypa M OLWTPM KOHTPAcCT CTBapajy jak edekat. YcnocTas/bakbemM BU3yesHOT
KOHTaKTa ca 0bjeKTomM nocmaTpakba MPOHMYE ce y 3Hauyerba 3HATHO Aybsba of, ByKBanHe
OC/IMKOB/bEHOCTU NPENO3HAT/bMBOT INKA.

Cnuka 8. YdobHocm — Jlenpwasocm
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YKknarbarbem noanore aobuja ce edekat 'nebaeher' objekra (cnmka 9). Mo 0bamKy Habopa Ha
TKAHMHM BUAWM Ce€ TUMNKOCT WAM KPYTOCT BAaKHa, XnagHoha WMAM MANAKOCT TKaHWHe.
MpounwheHa Komnosuumja 3aurpaHe TKaHMHE, Koja HecTaje y H6eCKOHa4yHOCTU MpPOCTOopa,
OC/IMKaBa CTPOry jelHOCTaBHOCT.

Cnuka 9. lNpedpy4yak — 3auepaHocm y beckoHayHocmu

3. 3AK/bYYHAK

doTomatepujan YMHU da pag vsrnega dparmeHTnsoBaH. MehyTum, MHTepnpeTaumja camor
pafa, Kao CNOoHa MULW/bEHA W BU3YETHOT A0XKMBI/baja, Y MPOCTOPHOM CMUCAY je OCTBapeHa u
OTBOPEHa HOBOj AOMMWLL/LATOCTU. ECTETCKM HMBO MOTMYE HA OTBOPEHY WHTepnpeTauujy u
Npy*Ka HOBa WMCKYCTBa, OAHOCHO Ajenyje CTUMynaTUBHO cTBapajyhu jeAUHCTBEHWU [,0KWB/bA]
npoctopa. CBaka ¢oTorpaduja je y cTakby oTBOPUTU HecnyheHe AMMEH3Mje UCKYCTBa U CBaKor
nojeAuvHUA CTUMyIMLLIE Ha pa3anyuTe cnekynaumje. Hesnasbmea penaumja nsmehy cybjexkta u
objekta nepuenuuje ce ocjeha. 3Hauyerbe ¢oTOorpaduje HUje Ccamo CafprKaHo y
¢doTorpaducaHom npeameTy uau objekTy Beh y apTUKynaumju m3pasa (ogHocy csjetna u
CjeHe, KOMNO3MLMjM, HAUNHY Kaapuparba, CNojeBUTOCTH, UTA.). Komnosunumjcka dayngHocT m
€CTETCKM CeH3nbunuteT CcTBapajy cnocobHocT 3a epuoukaumjy. MpocTop nojaBHOCTH,
n3asmeajyhn 3HaTMKe/by MOCMaTpaya, nocrtaje mjecto 6eckoHauHor rpaherba [0KMB/bAjA,
eBouMparbeM CyKLecnBHUX cjeharba M penaumja yHyTap TPeHyTKa nepuenuuje, Koju cy AyKHU
Koersuctupatu. Ha oBaj HauMH ocTaB/ba ce OTBOPEH NPOCTOP 33 Hagorpahuearwe A0XKMBI/bAja,
nomohy HOBMX Ca3Hakba, @ KPO3 yonLwTaBake BUA/bMBOT U Ca3HAjHOT.
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OVNOAKTUNKN METOA — U3YHABAHE AUTUTANHUX METOOA
MPOJEKTOBAHA N PEANTN3ALINIA MPOJEKTA MAJIE PASMJEPE

ATlICTPAKT

Y oBom pagy 6uhe npeactaB/beH KOHUENT W pe3ynTaTM MNOCTUIHYTM Ha npeamety Busyanumsauumja m
moZenosare 2 Ha ApXUTEKTOHCKo-rpaheBMHCKOM dakyaTeTy y barbanyum. Linsbesn osor npeamerta jecy aa
ce CTYAEHTU YNO3Hajy ca AWUMMTanHMM W aHaNOTHMM MeTofamMa Am3ajHa, Bu3yanusauuje u AurutanHe
¢dabpukaumje. C 063MPOM Ha KOMMNEKCHOCT L/beBa MpeamMeTa, AMAAKTUYKM MPUCTYN 3acHOBaH je Ha
WHTEH3MBHOM NETOAHEBHOM pajy Ca CTyAEeHTMMa KOju ce oABuja Y OKBUPY paguoHuue. PagmoHuue Koje cy
[0 cajia oAprKaHe UMane cy pasinymTe Teme NPOJEKTHUX 3aAaTaka npuaaroheHe no csom obuMy Tako aa ce
LjeNnoKyMHU NpoLec o4, NPojeKToBakba A0 peannsaLmje Moxe OCTBapUTU Y OKBUPY NETOAHEBHOT MHTEH3UBHOT
pafa ca cTyaeHTUma.

KroyuHe pujeyvu: apxumeKmoHCKo 0bpa3oearbe, aHan02eHU U 0u2umasnHu anamu, npoyec 0u3ajHa,
dueumarnHa pabpukayuja, modesnosar-e

DIDACTIC METHOD — RESEARCH OF DIGITAL DESIGN METHODS AND
IMPLEMENTATION OF SMALL SCALE PROJECT!

ABSTRACT

This paper presents the concept and the results achieved in the course Visualization and Modeling 2 at the
Faculty of Architecture and Civil Engineering in Banja Luka. The objectives of this course are to familiarize
students with digital and analogue methods of design, visualization, and digital fabrication. Given the
complexity of the case objectives, didactic approach is based on an intensive five-day work with students,
takin place in a workshop. The held workshops have had different topics adapted in the scope so that the
entire process from design to implementation can be achieved within five days of intensive work with
students.

Keywords: architectural education, analog-digital tools, design process, digital fabrication, modeling

TeKCT 0BOT paja je NPeTXoaHO 06jaB/beH Ha EHINIECKOM je3UKY U U3MMjeHeHOj BapujaHTU nog, Hacnosom “Architectural scale
model in digital age — design process, representation and manufacturing” y Physical Digitality — Proceedings of the 30th
International Conference on Education and research in Computer Aided Architectural Design in Europe, Volume 2. (Prague:
Faculty of Architecture, 2012), 33-43.



AlT+ [1] 2013 1[1] M. Craspuh, M. Unuh, Ai. Crokuh OnaaKTUUKM MeTO — U3y4aBakbe...

1. YBOA

OurutanHu meamjn ce MHTEH3MBHO KOPUCTE Y apXMTEKTOHCKOM 0bpa3oBakby Ha YHUBEP3UTETUMA
wmpom ceumjeta. OHM ce JaHac KOpUCTe o4 npoLeca NPojekToBaka A0 peannsaumje. [aHac je Ha
TPKULWITY AOCTYNaH BeAUKM n3bop codTBepa u plugin-oBa, Koju NomarKy apxmMTekTama y pasHUm
¢dasama npojekToBarba 0TBapajyhn MM HoBe MoryhHOCTM Aa NpeacTaBe U akTyanusyjy ceoje uaeje.

OurutanHo aoba npeacras/ba M3a30B HE CaMo Yy MPOjeKToBaky objekaTa, Beh 1 y NpousBoabu
nojeAMHauYHNX enemeHata objekaTa M HUXOBOj yrpafru. [AurMTtanHe TexHosorvje mujerbajy
APXMTEKTOHCKY NPaKCy Ha HauMHe Koje je npuje camo ABaZeceT roguHa Mano Ko b1o y cTaky Aa
npeasuan. Y [OOMeHy KOHUeNTa, padyHapCKa apXWUTEeKTypa, AMIUTasHK, TOMOJOWKM U
HEEYKIMACKN reOMETPUjCKM MPOCTOP, KUHETUYKM U AMHAMMWYKN CUCTEMU U TEHETCKM aNropuTam,
NOTUCKYjy TEXHO/OLLKY apXWUTEKTYpy. [MrutanHo ussefeH NpoLec NpojeKToBakba KapaKTepuiuy
ONHaMU4YHe, OTBOpPEHE U HenpeaBuaMBe TpaHChopmaumje TPOAMMEH3INOHANHE CTPYKTYpe, Koje
OTBapajy HOBE apXUTEKTOHCKE MoryhHOCTW.

Kopuwterbe gurMtanHux TeXHUKa 3a noTtpebe MpojekToBarba OTBapa HOBa NUTaka M3 AOMEHA
APXUTEKTOHCKOr 0bpa3oBarba. C jegHe CTpaHe, Ty je NUTakbe KaKo NpeHujeTu "TpaguumoHanHo"
APXUTEKTOHCKO 3Habbe M KAKo Ce HOoBe AurutanHe MOryhHOCTM MOry YK/byuuTW y npouec
npojekToBaka. C gpyre cTpaHe, Ty je U NUTarbe KopuwTera copTeepa Ha NpaBM HAYMH Kako bu ce
OUrMTanHe MeToAe aJEeKBATHO YK/byuune y apXMTEKTOHCKM au3ajH. OBO nuTare je jow
aKTyenHuje, jep cy codTBEPM Y WCTO BpUjeMe MOCTaM U jeQHOCTaBHUU U CAOMKEHUjU —
jeoHoCTaBHMM Yy nornegy  WHTYMTUBHOCTM  KOPULITEHA, @  KOMMEKCHUM Yy  CcMUCAy
HenpernegHocTH, jep caapike BeNMKM Bpoj pasnmuntux ¢yHKLMja Kako 6u npusykamn sehu 6poj
Pa3INYUTMX KOPUCHMKA. CamUM TUM, HEMMHOBHO je Aa Ce NPencnuTajy "ocHOBHe KomneTeHuuje"
APXMTEKTE U HErOB MOJOMKAj Y OAHOCY Ha "ANrUTaNHY MaLUMHEpPUjy" Koja AOMUHMPA Ha TPXKULITY.

2. OUTUTASTHU OU3AIH W “HECTAHOAPHA” APXUTEKTYPA

OuvrntanHe TexHWKe Hyge Hu3 moryhHocTi, of 3[ MoaenoBakba, NPEKo napameTpuyKor
npojeKkToBarba A0 BM3yanu3aLmje apXMTEKTOHCKMX KoHuenata. KopuwTere AUruTanHUX anata
NMoMarKe y pa3Bojy KPeaTMBHOCTU U reHepucakby HOBUX GOpMU U HUX0BUX MehycobHMX oaHoca.
McToBpEeMEeHO, apXMUTEKTOHCKM AM3ajH je MOoCTao BEOMA CNOMKEH W YeCTOo TEXHWYKM PasBoj
rpaheBmMHCKe MHAYCTPUje AaHac He [03BO/baBa aKTyeAmsaumjy HecTaHAaPAHUX apXUTEKTOHCKUX
06/1Ka — 0bKnKa Koje KapaKkTepuile BULIM cTeneH cnoxkeHoctu [1][7]. AaHac je oBaj npouec
ONaKLWaH KoMMjyTepu3aLmjom Koja je y NOYETKy 3amjerbmBana MexaHuuke GpyHKUMje apXUTEKTe,
a/iM JlaHac CBe BULUE y3MMa maxa M Yy "mporpamuparby” objekaTa, Te OHO WTO je Hekaga 6una
TEXHWKA, JaHac Ce MOXKe Ha3BaTM MeToZoM. MpoHanaxere Npase mMjepe y noriesy CloXKEHOCTU
N CBPCUCXOAHOCTU AUMUTANHOT An3ajHa M MoryhHOCT eduKacHe M M3BOL/bUBE U3rPajtbe OBaKBUX
objeKata npeacTaB/ba M3Y3eTHO KOMMIEKCAH HWM3 MWTakba Koja Mopajy buTu cacTaBHM AMO
CTyAeHTCKor obpasoBatba.

Mpobnem adupmaumje HOBUX HeCTaHZAPAHWUX GOPMU NEXM Yy HEeZOoCTaTKy HOPMMU Y CMUCTY
HMXOBE U3rPasHe KOPULLTEHEM TPASULMOHANMHUX rPaheBUHCKMX MaTepujana, Kao WTo cy APBO,
6eToH 1 Yenuk [10]. Hopme Koje ce TPeHYTHO KOpMUCTe CTaHAApAM30Base Cy OHe CTPYKTypHe
06/IMKe M cuCTEME KOoju cy NOTBPHEHM eKCnepuMMeHTMMa WMy Mpakcu, U Buao Koju obamnk Koju
04CTyna of, OBUX HOPMM Yy NMornesy CTPYKTYPHUX 0COBUHA NpescTaB/ba M3a30B M 3axTujeBa HOBM
npucTyn pjewwasarby npobnema. UHTepAMCUMNAMHAPHA MCTPaXKMBakba, KOMOMHyjyhu Hanope
apXuUTEKaTa, MHMKEerepa U TexXHoora, Tpeba Aa AedUHULLY HOBe CTaHAapAe, Knacndukyjy dopme,
aHanM3unpajy ytmuaj u ajenosare ontepehersa, onTMmMmayjy Gopme U CTPYKTYpe, UCMUTAjy Be3e
nsmehy pasnmMunTUX enemeHara y3 ynotpeby wro seher 6poja makeTa y peanHoj pasmjepm [6].
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MpBM KOpaK y OBOM KOMM/IEKCHOM MpoLiecy je obpasoBarbe CTyAeHTa. Y pagy ca CTyAeHTMMA,
HEOMXOAHO je KPUTUYKU MPeacTaBUTU NPeaHOCTU U MaHe AWUMMTaHUX METOLA MPOjeKTOBaHa;
Takohe, cTyAeHTM mopajy MmaTu moryhHOCT Aa camu ausajHupajy M mogenyjy avrutande 3/
Mmofesie, Hanpase aHa/IoTHe MoAene U TaKo M3 NPBE pPyKe CTEKHY MCKYCTBO O C/I0XKEHOCTU OBUX
npobnema. OBaj NpoLec 3axTHjeBa KOMOUHOBAHE TPASULMOHANHOT APXMTEKTOHCKOr 3Hakba ca
aurntanHum ausajHom [5] [8]. OBaj npouec y AaHalwmMm ycioBMMa Tpeba nocmaTtpat Kao
WHTerpanHu npouec, 6e3 CTPMKTHe nogjesie Ha aHaNorHU U AUruTanHu metod. OCHOBHa pas/ivKa
je 4@ [aHac KOpWUCTMMO pasnnuMTe anaTe Koju cy AOCTYMHUM U A3 UX MHTErpuiLlemo Yy npoLec
Am3ajHa.

Ha ApxuTteKToHCKo-rpaheBmHcKoM dakynTeTy y barbanyum y okeupy npegmeta Busyanmsaumja u
MOAEN0Batbe 2 OCMULLI/bEH je AMAAKTMUKM METO4 Y MHTErpaumjn pasauumntux TeXHWKa a y
HacTojarby Aa ce yBedy HOBe MeTofe HacTaBe AMMUTaNHOr MPojeKToBakba. Mporpam je noTepamo
CBOj KOHLENT Yy MPEeTXO4He YeTVpu roamHe MMMNIemeHTaumje NpPeKko CTa/HOr ycaspluasarba W
MoauduKaLmje Ha OCHOBY CTEYEHOr MCKYCTBA HACTaBHMKA KOjU Cy YK/bydeHW Yy peanusauujy
npeameTa. Y 0BOM pagy Cy NPVKasaHM pesynTaTi Ha YeTUPU OA4pKaHe paanoHuLe.

[a 61 ce ycnjelwHo 1 afeKBaTHO CAYKUAM AUTUTAIHUM TEXHUKaMa, CTYAeHTU Tpeba Aa casnagajy
OCHOBE MaTeMaTuKe 1 reomeTpuje. Y TOKy NpBa AgBa cemecTpa Ha NPBOj roAMHU OCHOBHUX CTyAuja,
CTYyOEeHTM ydye OcHOBe BMWe MaTemaTMke. Kypc nokpvBa Teme Be3aHe 33 NPOCTOPHY
KOHdUrypaumjy (MaTemaTtuKa, BEKTOPCKa TpaHchopmaLumja maTpuua M napameTapcke Kpuse u
nospwu). MapanenHo ca OBUM Kypcom, CTyAeHTU mnoxahajy M Kypc HaupTHe reomeTpuje, raje
aHanu3upajy reomeTpujcka Tmjena, NpocTopHe ofgHoce U odHoce uamehy pasnanuuTux Tvjena y
[aTOM NPOCTOPY, @ KOPUCTE aHaNIOrHe TEXHUKE 3a pjellaBatbe PasIMuUTUX NPobaema NPoCTopHe
reomeTpuje (NPoLop NPaBMX KPO3 paBHM, YCIOBM OPTOrOHANIHOCTU, PAaBHWU NPECjeLL POr/bacTux u
0bnux Tujena, pasnMuuTe BpCTe Mpojekuuja). JeaaH of, uu/beBa OBOr Kypca je yHanpeherbe
NPOCTOPHMX CNOCOBHOCTU CTyAeHaTa U NoBe3nBake NPETXOAHO CTeYEHOr 3Hakba U3 MaTeMaTuKe
Ca NPaKTUYHMM Npobnemrma apxXUTEKTOHCKOT NpojekToBara. Tpehu AMo oBOr Nporpama ofsuja
ce y Tpehem cemecTpy, Kaga cTyaeHTM noxahajy Kypc u3 Busyanusaumje n mogenosara y popmu
paAuoHuLIe, KOja NpeacTaB/ba CUHTE3Y MPETXOAHO CTEYEHUX OCHOBA. PagmoHuua je npsu cycpet
CTyAeHaTa ca AUrMTanHMM MeTodama MOLE/I0Bakba, @ KPO3 OCMULL/bEHW 334aTak CTyAeHTU
nponase Kpo3 npoLec Au3ajHa Kopuctehy napanenHo aHanorHe U aurutanHe TexHuke. [lo Kpaja
pasfuoHULEe, CTYAEeHTU MPOU3BOAE AMIUTAZHO AM3ajHMpaH objekaT MAM nNpeameT, Koju Takohe
Tpeba afeKBaTHO Aa NPe3eHTyjy.

3. BUSYANTU3ALMIA N MOOENTOBAHE

Kypc noa HasvMBom Busyanuszayuja u molenoearbe YBEAEH je Y HacTaBHWM N/aH CTyAujcKor
nporpama ApxMTeKTypa Ha ApXUTEKTOHCKO-rpaheBUHCKOM dakynTeTy y Barbanyum, HakKoH WTO je
CTapu HacTaBHW NaH MOAMOUKOBAH Y CKaAy ca npenopykama bonorcke aeknapaumje. Ha osom
npegMmeTty CTYAEHTU ce YNOo3HAajy ca AWUMMTAaHUM W aHa/ZIoTHUM MeTodama Bu3yanusauuje,
MOJe/I0Batba W Mpe3eHTauuje Koju Ce KOpUCTE Yy CaBPEMEHO] apXWUTEKTOHCKOj MpaKkcn U
NpPOjeKToBambY.

[a 6u caBnapasarbe rpagmea Ha npeamety 6U0 3aHUM/BMBO 3a CTYAEHTE U KaKo BM Mm ce
omoryhuio ga ce KpeaTvBHO M3pase, CBaKe roAMHE PagMOHMULIA MMa HOBY TEMY 3a MOCTU3akbe
un/beBa npeameta Busyanusauuja m mogenosarbe 2. Y okTobpy 2009. oapikaHa je npea
paguoHuua nog Hasmeom 'doghouse’ [10], umju cy pesynTtati, Ha 3a40BO/bCTBO W CTyAeHaTa U
HacTaBHMKa, AOBE/N A0 OfJ1yKe A3 Ce PaAMOHMLLE OPraHU3yjy U HapeaHWX rogvHa, Nog Ha3svBOM
'box3' [11], 'digitallight' [12] u 'cell' [13].
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4. METOZONOTMIA

MowwTo je oBaj Kypc NpBa NPUAKMKA 33 CTYAEHTE Aa y4e O AUMUTaZIHUM METOAama MOLEeNoBatba U
npeseHTaLmje, HacTaBa y ¢opmmn MHTEH3UBHOT paga ca CTYAEHTMMA je Npeayc/oB 3a peannsauujy
unsbeBa npeamerta. CtyaeHTH cy poKycMpaHu Ha jeaHy TeMy Y BPEMEHCKOM PacnoHy o4, neT AaHa,
a Y3 MHTEH3MBHY Nomoh HacTaBHMKa y MoryhHOCTM cy Aa npohy Kpo3 KomnaeTaH npoLec au3ajHa
— 0fi, NpBe CKuLEe A0 M3pase mogena. Y pagnoHnum ce npenauhy aHanorHe u AurutanHe TeXHWKe,
a IMaBHM UWJ/b je NoBe3uBakbe 3Hakba Koje CTyaeHTU Beh MMajy ca npouecom AurnTanHor gusajHa
(tabena 1). MeTog, Koju ce Kopuctu y paguonHuum je "learning by doing" (yuerbe Kpo3 paa), Koju
NoACTUYE CTYAEHTCKY MHTEPaKLUMjy, OBOAM A0 CTa/HOT NPEUCNUTMBAba KOHUENTa U yYera Ha
OCHOBY NMpPUMjeHe 3Hakba Koje Ccy caBnaganu y npetxoaHmum ¢asama [4] [9]. PagmoHuua Tpaje net
[JaHa, a CBakM faH ce obpahyje gpyraunja dasa y npouecy amsajHa. byayhm pa ce pagmoHuua
opprKaBa Ha noyetky Tpeher cemecTpa, CTYAEHTM jow yBMjeK HWUCY AOBOJBHO YMO3HATM ca
C/IOKEHUM aPXTUTEKTOHCKMM [M3ajHOM, Te Cy Teme ogabpaHe 33 paAMoHMLYy NpeameTy masne
pasmjepe anM C afeKBaTHMUM HMBOOM KOMMIEKCHOCTU WM3page, KOHCTpyKuuje u 06JMKOBHOTM
pjewersa. Teme NoKpuBeHe y Aocadallibum pagmoHnuama cy Kyhuua 3a nce (‘doghouse'), Kytuja
3a nakosarbe ('box'), namna ('digitall light') n heanjcke ctpyktype ('cell housing').

Tabena 1. [Ipobaem ucmpaxusara, Memooosoz2uja u anamu

Mpobaem UcTpaxusarba

CTanHa Be3a v Kopenaumja aHalorHMX 1

. MNocpenHo yyerbe, MHTEpPaKLMja OUTUTANHUX TEXHUKA, Y3ajamMHa
meToz00rMja . .
CTYAEHT—HACTaBHWK, learning by doing |3aBucHOCT 1 noTpeba y npouecy
npojeKkToBama
anaty MHTeH3nBHa 0bpaga ogabpaHunx Tema |YnoTtpeba anata 3a npedabpukaumjy, y
Yy KpaTKOM nepuogy OBOM C/1y4ajy NacepcKor cjeKkaya
npeasoxeHn mogen
et = paguoHuua
HacTaBe
McKycTBa KOMIEKCHOCTH
. CasnagaBatbe JUTUTAaNHUX MeTo4a
APXMTEKTOHCKOT NPOjeKTOBAA; .
pesynTtatu npojeKkToBakba U NpeacTaB/batba

objeKaT Koju je GU3MYKK

. APXUTEKTOHCKOT 06jeKTa
MaTepujann3oBaH

Ha nouyeTKy, cTyAeHTM cy noamjesbeHn y Tpu rpyne 1 cBaka rpyna Kpehe y npolec npojektoBara
Cca pas3auMumTor acnekta. Tako npBa rpyna nouuktbe Of, CKULMparba, Apyra Of, aHasjorHor
MOZAeNoBama, a Tpeha of amrutanHor mogena. CBaka oZ rpyna nposiasv CBaku 0f, OBUX acrekaTa,
anu y pasnmumtoj dasm npojekToBarba. OBaj npuctyn omoryhasa cTyaeHTMMa Aa YBUAE Aa NpoLiec
OV3ajHa MOXe O6WUTVM BeOMa Pas/MuMT M Aa MOKyWajy Aa Hahy HauMH KOjW je HMMa JIMYHO
HajnorogHunju 3a paa. NHTepakumja oBa TpM NPUCTYNa MOKa3ana Ce Kao M3y3eTHO KOpMCHA 3a
CTYZLeHTE, jep Cy OHM NOACTAKHYTM Aa KOHCTAaHTHO aHann3mMpajy U yHanpehyjy cBoje npojekTe.
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5. CTPYKTYPA PAOANOHULIE

be3 063upa Ha n3abpaHy Temy, pagmMoHMLA je KOHLMNMPaHa Kpo3 neT moAyna Koju ce obpahyjy
no pfaHuma. [Jo3Bo/beHE Cy MWHUMMAnHe npomjeHe y oapeheHnm moayamma (dasama).
MojeAnHaYHM faHM Cy OPraHM30BaHM Mo c/beaehum moayamma:

1. AHaNOrHO CKMLMpabe U pagHe maKeTe

2. AurntanHo moaenosarbe 1 amsajH (CAD)

3. Ctpun (DTP)

4. lnzajH y KoHTeKcTy (CAD + DTP)

5. U3paaa/dpabpukaumija, npeseHTtaumja paga 1 otBaparbe n3noxbe

Moaynu cy npeasuheHu peaoc/befiom Koju omoryhasa cTyaeHTMMa [a ce yno3Hajy ca NpoLecom
npojekToBakba NocTeneHo, Kpo3 6GanaHcuMpaHy ynotpeby aHanorHWX M AMIUTAZHUX TEXHMKA Y
NPOjeKTOBakby, Kako 61 OCTBapuAM NPBOBUTHO 3amMuLLbeHY MAaejy 0 mogeny (cauka 1). Ceaka
dasa pagmoHMLe MMa CBOje UW/beBe, ain Peaoc/bes, je Unak A0BO/bHO GneKcMbunaH, Kako 6u
610 y cknaay ca moryhHOCTMMa cTyAeHaTa.

aHaNorHO CKMLMpakbe €—> | avmtannm mogen
LM3ajH
A \1, A
CeLm —> BOKCe/M3aLuja

Kopenauuja /A Oa/ba UCTPaXKMBarba

(amruranHo/aHanorHo)
BE€3a Ca aPXMTEKTOHCKUM
objekTom

\ 4 \4

npedabpuKaLymja/npeseHTaumja > _

duHanHKM mogenun/nnakatm

Cnuka 1. Xopu3oHManHa u 8epMuUKAAHA KOpeaayuja mema paduoHuUye, aHaM02Ho2 CKUYUPara u duaumasHoz
moOesnosarba

5.1. AHANIOTHO CKMUMPAHE N PAOHE MAKETE

AHanorHn npouec cnoboLHOPYYHOr CKMLMpatba je MPouec Koju cTyaeHTMma omoryhyje npsy
BM3YyanM3aumjy 3amuilsbeHor npojekTa. OBO je HajbpKu HauuH aHanuse dopme U dyHKUUje Te
CTBapaHba BapujaHTHUX pjellerba y uaejHoj ¢pasm npojekra.

Y oBoj ¢pasm cTygeHTM npase pagHe mogene. Mory aa 6upajy uamehy Buie matepujana (KapToH,
nanup, cTMponop) W anata 3a pesatbe. HaKoH aHanuse ¢opme, napanesHo ca HUXOBUM
HaLUpPTUMA, CTYAEHTM CTBapajy NAaHapHe Mpeke MpBMX MPOCTOPHMX mogena. Y MoYeTKy, OBaj
33/aTaK Ce YMHM NaraHWMm, aain OHO LUTO je 3aMCTa M33a30BHO jecTe MOAE/I0BarbEe PAJHMX MaKeTa,
O4HOCHO Npobsiem pas3goja TPOAUMEINOHANHOT MOAENA Y NNAHUMETPUjCKE NOBPLUM KaKo 6u ce
MOZEN U3PALMO Of, ABOAMMEH3NOHANMHOT MaTepujana (yaumajyhu y o63unp aebsbuHy mn ceojcTea
nsabpaHor matepujana).

Y 0B0j $asu cTyAeHTM Mopajy BUTU onpe3HU Kako b1 ce ONTMMM30BasIa KOHCTPYKLMja NPojeKkTa 1
KONMuMHA MaTepujana notpebHor 3a wuspagy. OBaj 3agaTak 3axTujeBa TpaHchopmaLlumjy
NPOCTOPHOr MOAENA Y PABAHCKM LpTEX M 0bpHYTO. Takohe ce passBuja CNOCOBHOCT CTyAeHaTa 3a
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NPOCTOPHY TpaHchopmaLMjy U NpUMjerbyje ce AMPEKTHO 3Hakbe U3 HaLpTHe reomeTpuje Koje cy
CTYZEHTU CTEKAM Yy NPEXOAHOM CEeMecTpy. 3a pagHe MoJefie KOPUCTM ce maTepujan Koju je
NNaHMpaH M 3a 3aBpLUHY M3pagdy, Tako Aa CTYAEHTM MOry Aa pearyjy OAMax YKO/MKO youe
eBeHTyasIHe TPeLLKe Yy AM3ajHy, Te NoCTajy CBjeCcHM nNpobiema Koju Mory HacTaTu y ¢pasu KoHauHe
uspage (camka 2).

Cnuka 2. PadHe cKuye, aHaau3a gpopme U padHu moodenu cmyodeHmcKux padosa

5.2. AUTUTANTHO MOJENOBAKE U AN3AIH

Opyra ¢asza pagmoHuue je aurmtanHo 3 moaenosarbe M paspaga KoHuenta. Og mHowTsa 3/,
codpTBEPA AOCTYMHMX HA TPXKULUTY, ayTOpPU PaAMOHULE Cy Ce oaay4unn aa Kopucte Google
SketchUp. OBaj codtaep je Beoma jepHocTaBaH 3a 3/[1 moaenoBame, a yje4HO CMakbyje 1 rpynuile
dyHKLMje Koje Hyae TpaguumoHanHu CAD codteepm (copy-array, scale-mirror, rotate-polar array,
boolsche operation-intersection). UHTyUTUBHOCT MogeN0Bakba Y TPOAUMEH3MOHANIHOM NPOCTOPY
Kojy Hyau SketchUp unsHeHahyje cBojom jesHocTasHowhy M y NOTNYHOCTU 33/10B0/baBa NoTpebe
NoCTaB/bEHMX 334aTaKa. Y nopehery ca TPaguUMOHATHUM NPUCTYNoM yyera AutoCAD-3, raje je
KOPUCHUKY [03BO/beHO Aa npehe Ha 3[ ¢yHKuMje TeK HakoH caBnagaBakba 2[ upTexa,
mogenoBatbe y SketchUp-y uma ganeko MHTyMTUBHMjWM npuctyn yyery CAD-a jep 3ajeAHO KopucTm
24 v 3, mopenosare, 6e3 oaBajarba 2/l npeseHTauuje og 34, mozena. OsakaB NpuCTyn, Kaaa
CTYAEHTU TeK Nounmy Aa yde CAD, He ymarbyje HbUXOBY KPeaTMBHOCT, jep OHWU He 61 Tpebano ga
ce $oKycMpajy Ha caBnagasarbe codpTBEpa U Herosux ¢yHKUMja, Beh Ha paspagy ceBojux uaeja.
Mopep Tora, y norneny npoueca NPojeKToBamba, CTyAEHTU Cy CBjeCHM NPOjeKTa Y LjeIMHM 04, Camor
NoYeTKa, U Ha Taj HaYMH pa3sujajy ocjehaj Aa ce CBU CErMeHTM NPOjeKTa pa3Bujajy MCTOBPEMEHO —
KoHUEeNT, ¢yHKuMja, npedabpukaumja, AM3ajH M npe3eHTaumja. MCToBpemeHo, paauoHuua je
NPWAMKA 33 CTYAEHTE [a Ce HA KPUTUYKM HAYMH YMNO3Hajy ca MakcMmanHum moryhHocTMma
SketchUp-a, ykmyuyjyhu n moryhHoct pasmjeHe ¢dopmata ca gpyrum CAD codpteepmma. AKo
npojekat npesasunasn moryhHoctn Koje npyxa SketchUp (cnoboaHa ¢dopma), cTyaeHTn cy
NnoAp»KaHu Aa Kopwucte apyru codpreep.

Uusb ose dase pagmoHuue je aurutanHo 3/, moaenosarbe 1 moryhe namjeHe aHanorHor mogena
Koje cy Hajyewhe MHcNupucaHe HOBMM AmrutanHum moryhHoctuma. Mpuavkom Kpeuparba
AHaNOrHoOr moaena, CTyAeHTM YeCTO HUCY BjeliTh 1 CTPM/bUBKU A3 peanusyjy csoje uaeje, nam He
3Hajy KaKo Aa MX OCTBape KopuLUTeHem 334aTor matepujana. urntanHun gusajH Hyam apyraydunjy
BPCTY MOZENOoBaka, raje uaeje mory 6UTM jeaHoCTaBHMje peanvsoBaHe (civKa 3). HakoH
0B/1IaaBatba AUIUTAIHUM MOZENoBakeM, CTYAEeHTU vecTo fobujajy HoBe maeje U CyLUTUHCKK
MUjerbajy CBOje MO4YeTHe MNPOjeKTe, WAM CYy TOJMKO MOACTAKHYTU HOBMM MeEToAama Aa MO4HY
Lujenu npojekaTt ucnoyeTka.
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Cnuka 3. jJuzumanHu modenu

5.3. CTPUN

Tokom oBe dase paAMoOHULE CTYAEHTM MMAjy 3a4aTaK a3 HaupTajy CTPMN Ha 3adaTy Temy (Ciuka
4). CTpvn, Kao M apxUTEKTypa, 3axTujeBa MNojedHOCTaB/bUBAME M aANCTPaKUMjy enemeHata, anm
MCTOBPEMEHO U NPUKa3nBaH-e U HarNalaBakbe OCHOBHE KapaKTepuCTUKe M3abpaHe cueHe. HakoH
YBOAHOT NpejaBatba 0 CTPYKTYPU, eNeMeHTMMA U gurutanusaumjn ctpuna [2][3], og, cTyaeHara ce
TPaXku Aa y 0bumy of, TpM CAMKe 0AroBope Ha 3agatak (YHMBep3UTETCKM Kamnyc, CKpuBeHe Yapu
barbanyke, Wrpa cBjetnocT u cjeHke, uta). CTyaeHTM AuruTanmsyjy cBoje cnobogHopyuHe
upTexe, Koju ce Taga duHanmsyjy (3aBpLuHa ¢asa obpaae) y Photoshop-y.

Cnuka 4. CmydeHmcku cmpun — 00 du2umasnu3oeaHoz ca10600HopyYHo2 ypmexca 0o obojeHoe cmpuna. Tema:
,,CkpuseHe yapu barbanyke”

5.4. AN3AJHY KOHTERCTY

OcHoBHa Maeja Koja cToju 1M3a oBe dase jecTe NpomjeHa AMMEH3MNje U apXUTEKTOHCKa ynoTpeba
oCMMULLI/bEHOT NpeameTa. MpojeKkar je 40610 HOBY AUMEH3Ujy — apXUTEKTOHCKOr objeKTa (camkKa 5,
CNMKa 6). BoKcenusaumja — yMHOXaBakbe MNojeguHayYHMX WM3LBOjEHMX efleMeHaTa AM3ajHa —
[0BOAN [0 CTBapakba HOBE MPOCTOPHE CTPYKTYpe, Ae Ce MpojekaT cariefasa M3 MoOTNyHO
Apyraumnje nepcnektvee. ®opma KOMMAEKCHOr objekTa ce CBOAM Ha OCHOBHE TeoOMETpUjcKe
o0bnvke, Te ce matepujanusyje Ha Apyraumju HauuH (uBpcToha, TpaHCMapeHTHOCT), U MnocTaje
NPaKTUYHO Hernpeno3HaT/bMBa y HOBOM OKpykemy. OBa ¢dasa je moryha camo y BMpTyesHOM
OKpY)Ketby, TaKo Ja cTyaeHTn Kopwucte SketchUp Kako 6w TpaHchopmwucanu, rpynucany,
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QHUMMPANU U MYATUNAULMPANK cBoje objekTe. CTyAeHTM cy oA jefHOCTaBHWUX enemeHaTa
HanpaBuaM HoBe ObjeKTe, rpaoBe, CTPYKTYPE M MUCKA3av apXMTEKTOHCKY KpeaTuBHOCT. Moayn
MOXKe NnocTaTv Avo dacagHor nnaTHa, AMO orpase, AEKOPaTMBHU Ano ypbaHor mobuaunjapa nam
HamjewwTaja.

‘\
1

T M TS | e o - A —— - = [}

Cnuka 5. Bokcenusayuja, modugurkayuja dumeHsuja npedmema, 2pynucarse nojeduHux enemeHama
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CnuKa 6. Bokcenusayuja, ynpowhasare hpompe u pomauyuja enemeHama 0ajy Hose Keasaumeme u 00380sb080jy
¢nexkcubunHocm

5.5. ®ABPUKALMIA, NPESEHTALMIA PAOOBA U OTBAPAHSE M3/10XKBE

Y noc/befh0oj $asv paguoHuUe CTYAEHTM npunpemajy asogumeHsmoHanHe CAD upTexe 3a
babpuKaLmjy 1 yue Kako Aa KOpUCTe lacepcKku cjekad (cavka 7). LipTexu cy npunpem/beHun Tako
[,@ NAcepCKM cjeKkay pacnosHaje ABuje pasnnynte GpyHKLMje — cjeyerbe U rpaBupatse.

Cnuka 7. Mpexce modesna npunpemsbeHe 3d cjeyerbe 1acepcKum cjeKkayem
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Ha Kpajy, cTyaeHTV 3aBpluaBajy NpojeKkaT TaKo LUTO NpeACTaB/bajy KOMMIETaH paj, Ha MaakaTy,
cacTaB/bajy CBoje ¢MHanHe mogenie (CMKa 8) M y4yecTByjy Yy opraHvM3aumju M MOCTaB/bakby
nsnoxkbe (cnuka 9). LjenokynHW pag, cTyLeHaTa AOKYMEHTOBAH je Ha cajTy ¢akynTeTta, Ha
CTpPaHMUM NpegMmeTa, [15] Kao 1 yKynHM pas Ha pagmMoHMum A3 6u cTyaeHTM umanm moryhHocT aa
yye jeiHV o, ApYruX, LUTO MMA NO3UTMBAH YTULA] Ha Pa3BOj KPeaTUBHOCTY.

Cauka 8. PuHanHu modenu

6. PAOMWOHUUA BUHBEHA O4YUMA CTYAEHATA

HaKoH MHTEH3UBHE paanoHMLLE, YBUjEK NOCTOjM HEKOJIMKO NUTArba Koja 3axTujeBajy ogrosop. [a
M cy Nporpam paZiMoOHWULLE M O4YeKMBarba HACTABHWMKA UCNYHeHU? Y KOjoj mjepw cy CTyAeHTw
MOI/IM [a YyCcBOje W caBnafajy npeasuheHy matepujy y Tako KpaTKom BpemeHy? [a nu je nnaH
paguoHuue buo nNpeambuLLMo3aH U ga Nn Cy CTYAEHTU afeKBAaTHO OATOBOPWAWM Ha NPOjEKTHU
334aTakK?

Ha ocHOBY CTYAEHTCKMX pe3yaTaTa M peakuuje CTyAeHaTa, MOXKe Ce 3aK/byuyuTu Aa ce OBa BPCTa
"yBohera" y AUr1uTanHo MoaenoBatbe NOKasana BeomMa ycnjelwHomM. TOKOM yuera, CTyAeHTUMa je
yecTo noTtpebHa nomoh HacTaBHMKA, a paguoHMULe Mory ga obesbujege oOBakBy BpcTe
WHTEH3MBHOr KOHTakTa. Capaarba M3mehy HacTaBHMKa M CTyAeHTa je Ha 3aBWAHOM HUBOY, jep
NOCTOjM AMPEKTAH KOHTAaKT W MpeHOoC 3Harba M3Mehy HMX, a WCTOBPemeHo, pa3mjeHa
nHoopmaumja nsmehy cammx ctyaeHarta je 6pra u HenocpeaHuja.



AlT+ [1] 2013 1[1] M. Craspuh, M. Unuh, Ai. Crokuh OnaaKTUUKM MeTO — U3y4aBakbe...

Tokom nepuofa o4 neT AaHa, CTYAEHTM MMajy NPUAMKY 4a Ce YMNosHajy ca pasauuyuTim
AVTUTanHUM GOpMaTUMa, KojU CyXKe Kao MoTuBauMja 3a byayhy MHAMBUAYaNHYy Hadorpagtby
3Harba. MeTogon0rMja KopULITEHa Ha PaAMOHMLM NoAPasyMUjeBa HaM3MjEHUYHO Npeaasatba U
NpaKTUYaH pag, a HOBE TEME W anaTu KOPULLTEHW Y MPaAKTUYHOM pady (aHanorHo-gMrutanHom)
Npe3eHTOBaHM Cy CBaKOAHEBHO.

Pesyntatm v npegHoOCTM paguoHWLE BUA/BUBU CYy Y HapeaHUMM cemecTpuma. Mo musbery
npodecopa Koju pase ca CTyaeHTMMa y Tpehem cemecTpy, pesyatati cy BMA/bUMBM Ha CaMOM
noYeTKy cemecTpa, nocebHo y obnactm moaenosarba. MpPegHOCTU PaauoHWLE Kao meToze
HacTaBe cy NocebHOo BaXKHE Y Linsby KOHTUHYANHOT, MOCTENEHOr U YCMjepeHor CTyauja caBpemeHe
APXUTEKTYPE KOjU 3axTujeBa CBMJECT O LJENIOKYNHOM npouecy — o4 MNpojeKkToBarba A0
npedabpuKkaumje. NMoajena pagnoHuue Ha dase je Takohe fobap Nokasatesb pasnMuMTUX ¢asay
NPOLLECYy apPXUTEKTOHCKOT NPOjeKTOBaHba.

Takohe, noctae/ba ce NUTakbe Aa AN Cy OYEKMBakba CTyAeHaTa MUCNyreHa? 3abusbellke Koje cy
CTYZEHTMN CTaBW/IM Ha NAaKaTe U HUX0Ba MULL/beHba HaBeAeHa Y OBOM TEKCTY Aajy OAroBOp Ha 0BO
nuTarbe:

»Kaza nommcnnm Ha npeTxoaHa YeTUpKW AaHa, Ha Bpujeme NpoBeAeHO Ha PAANOHMULM, OHO
WTo Me GacUMHMPA je YNHEHULA Aa ce TaKO NYHO MOXKE Hay4yMTu 3a KpaTak nepuog,. Mpsu
[aH KaZila cam AoLna Cyovmna cam ce ca NpasHMM NanuMpom, Hermo3HaTMM NPorpammma,
HOBMM 3a4aLMma U 3axXTjeBHMM TEMMOM Paja, jep cBe je To Tpebano ypaguty 3a camo net
naHa. Anv nyT oA, uaeje Ao peanusaumje je 6MO BULIE HEro MHTepecaHTaH, MO3UTUBHA
eHepruja, cMmujex, Aobpa My3uMKa M eHTy3ujazam Cy OHO LUTO je YYMHWIO HamopaH u
3axTjeBaH paj, WHTEPECAHTHUM W 33aHUM/bUBUM, CBAKOAHEBHO YMNO3HaBake Ca HOBUM,
MEHU Hemno3HaTMM CTBapMMa MM je Bpujeme MpPOBEAEHO Yy pafy YYMHWAO Kpahum wm
ncnyreHnjum.” (ctyaeHTmua: JeneHa Mapuh)

,Kpo3 apyKerbe, NOAPLIKY acucTeHaTa M npodecopa, ynosHaaM CMO Ce ca BMAOBMMA
rpadmUKMX KOMYHUKaLMja U CBEYKYNHe rpaduuke ctuamsaumje. Mpoyyasanm cMo U pasBoj
upTeXa U HauMHe 06/MKOBakba M OpraHM3oBakba. PaaMoHMUA je MCMyHWMNa CBa Hawa
OYeKMBakba, KOPUCTMAM CMO Nporpame 3a rpaduuky npeseHTaumjy uaeja, vcuptasaau
rpaduuKke 3aMUCAK, OPYKUAU Ce, Paauan Y TUMY U YyKuBanu. EHTy3Mjazam v nogpLuka
npodecopa M acucTeHaTa yBeAMKO cy omoryhuaum ycnose 3a KpeatmBaH M MHCMMPaTMBaH
paa.” (cryaeHTuue: Munuua bajuh 1 JoaHa ByjHosuh)

093-105 | 103



093-105 | 104

M. Craspuh, M. Unuh, [. CTokuh [Inaaktnukn metog — usyyasare... [1] 2013 1[1] AT+

Cnuka 9. Nznoxbe cmydeHmcKux padosa

7. 3AK/bYYHAK

HoBu TpeHOoBM y 06/1acTU apXWUTEKType MOACTaKHYTU yrnoTpebom AWMrUTanHMX Meauja 3a
npojektoBarbe U npedabpukaumjy nojeguHayHux aujenosa objekata nokpehy HoBa nuTakba
Be3aHa 3a obpasoBare cTyaeHaTa. lMpouec amsajHa objekaTa HecTaHAAPAHE apXWUTEKType
MoBe3aH je ca AUTUTaIHUM MeToAaMa, TEXHONOLWKUM moryhHocTma npedabpukaumje nojeamHUxX
AvjenoBa KOHCTpyKuUuje, mehycobHux cnojesa, Kao 1 npoueca npoussogme. [lakne, ogrosapat-e
OBMM 3axTjeBUMa MNoApasymujeBa WHTErpauujy pasamumtux  o61actv  (KOHCTPYKTUBHM
WHXKEHEPWHT, reOMeTpUja, TEXHO/IOMMja, NO3HaBarbe MaTepujana, UTA.), Kao U NPEUCnUTUBakbe
HaCcTaBHOT M/1aHa M Nporpama TPAAULMOHANHOT YYeHba Y LKOIaMa apXUTEKTYpe.

PaavoHunua onncaHa y oBoM pagy npefcTas/ba MOAEN UHTErpUCaHe HacTaBe AUMUTANHOT AM3ajHa.
Y nUcTo Bpujeme, OHa HyAu CTyAEeHTUMA YBOAHM KypcC M3 06/1acTh gUrMTanHor mogenosaka. OBaj
KOHUEeNT ce QOKycMpa Ha aHasorHe apXMTEKTOHCKE MaKeTe U AuUruTasHe MeTode Au3ajHa U
npeseHTaumje, a Hajseha NpegHOCT paguoHULE je Y MHTEH3UBHO] capagu u3mehy cTyaeHaTta u
HacTaBHMKA. Y3acToMHa MpUMjeHa aHalorTHWUX W OUFUTANHUMX MeToda pafa YMHM npouec
NnpojekToBarba LjeIoBUTMM, pasBujajyhv KomneTeHumje CTyAeHaTa Ha HauuH Koju he 6utn
KOHKYPEHTaH Ha AaHallHeM UHKEHEPCKOM TPHKULLTY.
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TUNONOTNIA U TUMONOLWKA TPAHCOOPMALMIA KAO METOAO/10LWKN
MOZAEN APXUTEKTOHCKOI NMPOJEKTOBAHA Y NMPOLUECY O4YYBAHA
KYNTYPHOI UOEHTUTETA

ATlICTPAKT

Y pagy ce pasmatpa METOAOJIOWKN MOLEN aPXUTEKTOHCKOr MpPOjeKTOBaka ynotpebom Tuna wu
TUNOJ/IOWKE TpaHChOpPMaUmje Kao MexaHuM3Ma OuvyBatba MAEHTUTETA U KYATypHe cneunduyHocTn y
HapacTajyhem ¢eHomeHy rnobanusaumje u yHudmKaumje npocrtopa. MocTaB/ba ce TEOPETCKM OKBMP
reHepaTUBHE TUMOJIOTMje HA KOjOj MOXe [a Ce 3aCHMBA MPOjEKTAHTCKM MOCTYMaK ca Lu/beM OCTBapera
MAEHTUTETA YOBjEKA Yy MNpPENO3HaBaky CTapor y HOBOM, npowsaoctn y 6yayhHocTu. Tunosnowka
TpaHchopmaLmja ce MocmaTpa Kao KOHLENT KpeaTMBHOI MULL/beHA KOjU YCMOCTaB/ba Be3y Kpo3
Bpujeme, otBapajyhu moryhHocT nojaBe HOBMX TMNOBA Yy CKAaZy ca caBpemMeHOM notpebom w
ecTeTMKOM. Ha Taj HauMH ce OKyC ycmjepaBa Ka penaumju apxXuTeKType M KOPUCHUKA U Herose
naeHtTnduKaumje ca dGu3nYKkM npoctopom. MNocTaB/beHN TEOPETCKU OKBUP Ce Aasbe UCNUTyje y 0BanKy
CKMLE MeTOA0/IOWKOr MOZe/1a apXMTEKTOHCKOT NPOjEKTOBakba Y CaBPEMEHUM YC/I0BUMA UCTPaXKMBaHa
KpO3 npojeKat Ha npumjepy rpaga Tpebuma.

KrbyuyHe pujedu: mun, munoawkKa mpaHcgopmayuja, npoyec npojekmosarsa, udeHmumem

PROCESS OF ARCHITECTURAL DESIGN - TYPOLOGIES AND TYPOLOGICAL
TRANSFORMATION AS A STRATEGY FOR PRESERVATION OF CULTURAL
SPECIFITY - THE EXAMPLE OF TREBINJE CITY IN DESIGN RESEARCH

ABSTRACT

This paper will address methodological model of architectural design using the type and typological
transformation as a mechanism for preservation of identity and cultural specificity in the growing
phenomenon of globalization and unification of space. Theoretical framework of generative typology
shall be presented, which will be the base of design procedure aiming at realization of one’s identity in
the recognition of old in the new, past in the future. Typological transformation is viewed as the concept
of creative thinking which establishes the links through the time, thus opening possibilities for new
types in accordance with contemporary needs and esthetics. The focus is moved and is directed to
relation between architecture and beneficiary and his identification with physical space. The theoretical
framework is further examined in the form of methodological model sketch of architectural design in
the contemporary conditions of design research and through the example of Trebinje town.

Key words: typ, typological transformation, design process, identity



AlT+ [1] 2013 1[1] M. Muauh Anekcuh Tunonoruja v TMNONOLWIKA TPAHCHOPMALMja KAO METOA0MULLKY. .

1. YBOA

OBaj pag, y wmpem cmucay ce 6aBu UCTPaXKMBaAHEM NMUTakbA KYATYPHOT UAEHTUTETA, KYATYPHO
cneunouyHe apxMTEKTYpe W HEHOr 3Hayaja y CaBpemMeHOM CBujeTy rnobanvsaunje wu
csenpucyTHor deHomeHa yHudUKaumje npoctopa. Y obnactm ypbaHe ogpKMBOCTU caBpeMeHa
MCTpaXMBarba yKasyjy Aa ce Nakka ycmjepasBa Ha MoryhHOCTM Kako nyTem ypbaHor au3ajHa
noctuhn mjecto cneunduyHe ocobeHocTM M aTmocdepe, Koja je y CKaagy ca Ayxom
JIOKaNMTETa Tj. KAKO CTBOPUTM MjecTa Koja Cy 04roBOP Ha cneumMdUUHOCT OKpyKera.“KoHuenT
Oo4pXMBOr pasBoja Huje moryhe papyraumje 3acHuBaTM Beh Ha Ay6OKOM MoO3HaBaky U
npu3aHasky Pa3NUMTOCTM Kojuma ce oapehyjy nojeamHa ypbaHa gpywTrea”. [1]

Hamjepa paga, y ykem cmuchy, jecte ga Kpo3 UCTPAXKMBAYKM NPOjeKaT pa3moTpy TUMOJIOLWKO-
MHBEHTUBHW NPUCTYN KAo MHCTPYMEHT Yy Mpouecy MNpojeKToBara, a Yy MnpasBuy O4vyBama
cneumdUYHOCTM MjecTa, HeroBor KyATYPHOT MAEHTUTETA U KOHTUHYUTETA; T KaKO Ha OCHOBY
KpeatusHe TpaHchopmaumje TMna noctojehnx NpenosHaT/bMBUX TUMOBA OCTBAPUTK Be3y ca
WUCTOPUjOM @ MCTOBPEMEHO MNPYXUTKM HOBY TUMONOMWjy KOja je y CKAady ca 3axTjeBMma
BpemeHa. Ha Taj HauuH ocTtBapyje ce ocjehaj npunagHocTM u uaeHTUdMKauuvje ca
OKpYKereM, Kao BUTHA /by CKa 1 ApyLITBa NoTpeba.

Monasu ce oa wmaeje Aa ako ce yCnocTtasu penauumja HOBO—CTAapO MNpPema TUMOJIOWKOM
npuHUMny, ocTeapyje ce ypbaHM KOHTUHYUTET U apXUTEKTYpa Ce UHTerpulie ca cTBapHowhy
NPOCTOP-BpeEMEHa M NyTem peannsaumje KyNTYPHOT AEHTUTETA NOCTUXKe ce naeHTuduKaumja
KOPWCHMKa ca MPOCTOPOM. Y eCTeTCKMM CMWCAYy OCTBApYjy Ce BULIECTpyKe BPWjesHOCTU U
yCnocTaB/bajy BULIECNOjHE KOMYHMKauMje MyTem KOoHyenmyanaHux udeja u npuHyuna
NPOM3aLLNIMX U3 KOHTEKCTa M BENWKOr 6poj 8apujabsaa Ynju cy KOpUjeHU Y KYNTYPOJIOLLKMM
KapaKTepMCTUKaMa, a Koje NyTem ancTpaKkumje Tuna u KpeaTuBHe MMarMHaunje KOMyH1Lmpajy
Ayx mjecta. [2]

Mooy, 33 dopmmMparbe 0BAKO MOCTaB/bEHON UCTPAXKMBaAtbA je HaheH y cauyu jeOHoe epada —
Tpebura, Koju y HoBUWje Bpujeme rybu cCBOjy MPEeno3HaT/bMBOCT U MAEHTUTET. TaKo rpag
Tpebube y UcTpaxkuearby nocraje yje4HO W MOAUTOH 33 UCTIMTUBAHE TEOPETCKE MOCTaBKe Y
npouecy UCTpaxKnBarba Kpo3 npojekar. /cn 1/

Cnuka 1. Tpeburbe — npeno3Hamsbuea cauKka epada [24]
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2. WWNPU TEOPUICKU OKBUP UCTPAXKKNBAHA: IOKATHO Y T/TOBAJTHOM

Monntnuka ekoHomucTnua Cackmja CaceH (Saksia Sassen) y cBom no3Hatom ecejy:
PasymunjeBarse rpaga y rnobanHom gurmtanHom poby [3], TBpAM 4@ onpocToperse NpojeKkaTta
rnobanHe mohu gectabunmsyje sHayerbe JIOKANHON, jep HaLuMoHanHa mjepuna rybe 3Hauere
yrnopeaHo ca ApyrMm Mmjepuanmma Koja gobujajy Ha ctpaTelwkoj BaxkHocTW. [3] CaceH rosopu o
mohu fdaHawme cybekoHoMWje, Koja ce OJBWja Yy AUTUMTAZIHOM CBUJjETY, a Koja ympeyje
rpasiose 1 TepuTopuje y HemaTepujaiHOM AUTUTAZIN30BAHOM NPOCTOPY, aAu TOM AUTUTAIHOM
notpebaH je U maTepujanHu CBUjET, ann MPBEHCTBEHO Yy 06AMKY npoduTa, a He KMBOTHE
BpMjegHOCTU NpocTopa.

OHa nocTaB/ba MuTakbe — LWTa Ce fellaBa Ca KOHMEKCMOM W J/IOKAJAHUM, Y OBaKo
NpOMjereHMM YCNOBMMA MPOU3BOAHE MNPOCTOpa? — jep 3a CTpaTewWwkKo JjefioBarbe
cybeKkoHOMMUje Ta Mjepuna, Kao LUTO je PeYEHO, HUCY Of 3Hayaja — NPodUT MMa CBOjY IOTUKY
jep “rnobanHo camo M jegHOCTABHO ce MOCTaB/ba Y JIOKAJHO, Koje nocTaje camo Aajenuh
rnobanHor”, jep “HoBa ympeskeHa cybekoHOmMMja 3ay3mma CTpaTewky reorpadwujy,
OjeIMMUYHO AeTepuTopujain3npaHy, Koja npecujeLa rpaHuLe u nosesyje pasnvymrte Tavke
Ha 3emsbn.” [3] MojaBHOCT apxMTeKType OTyha je CByAa MCTa, jep cy M Kesbe rnobanHor
ApywTBa ucte. Kao noc/beamuy MmMamo MojaBy CaMoOAOBOJbHE 30mMeopeHe apxutektype. Y
HoBOHacTajyhoj cuTyauuju, NOTNYHO je jacHa 3abpMHYTOCT 3a nNuTakba WAEHTUTET],
LPYLITBEHOr MPOCTOPA, /IOKAZIHOI U NPENO3HAT/bUBOT Y apXUTEKTYPU, @ Y TOM KOHTEKCTY U
CaBpeMeHa MCTpakMBatba Koja ynyhyjy Ha eTUKy y apxuTekTypu y cmuciy ocjehatba,
pasymujeBarbe M MOLWITOBAtbe MjecTa M MPOCTOpa Yy KOjem ce Ajenyje ca CBUM HEroBum
ocobeHocTUMa.

Cnuka 2, 3.YHuguKkayuja npocmopa, Tpeburbe, jy#HU U 3anadHu ynasy 2pad [24]

2.1. KYNTYPHE CNELUNOUYHOCTU N UOEHTUTET
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JIoKONHM yTUU@jM M cneunduyHoCT Kyntype pahane cy pasnmumte nojaBHOCTU rpaheHe
cpeguHe, mehyTuM, AaHallkbU CBUJET, Kako Kaxke JyxaHu Manacma (Juhani Pallasmaa), ycnvjes
YHUOOPMMCAHOCTU  MHAYCTPUjCKE  TexHosnornje y KombuHauuju ca mobunHowhy u
MACKOMYHMKAUMjaMa, W3/I0KEH je KYATYpPHOj] €EHTPOMMjM Koja HaABMafaBa  KYATYpHY
pasnnuntocT. CaBpemeHu CBUJjET CUMyNaKkpyma u dabpuuke KyaType Npoy3poKyjy HERY BPCTY
OTyN/bMBakba AaHallHEr YOBjEKa Y O4HOCY Ha Hac/beheHe KynTypHe BpUje4HOCTU, MULWLIbEHA je
Manacma, nutajyhm ce Kako je moryhe npomujeHUTU OBaKaB Kypc KyAType, Kako usbjehu
yjeaHauaBarba M HecTaHak ocjehaja uaeHTuteta U nokanHor. /ca. 2, 3./ OGU3NUKM U MeHTaNHK
CBUWjeT HUCY pas3aBojeHn, mehycobHo ce npenauvhy n mehycobHo 06/MKyjy, OTyAa je UCKOHCKM
ocjehaj naeHTUTETa NOC/LEAMYHO BE3aH Ca OKPYXKHem. Y Tom cmucay Manacma passuja Teopujy
0 Ky/IMYpPHO creyuguYHOj apxXMTEKTYPU KOja NOAPKABA KYATYPHU NAEHTUTET. [4]

Wta rpagn wam  umHuM  ocjehaj cneumMdMUHOCTM HeKor nokanuTeta? [lpenosHaTu
cneunduyHocTn Npupoae, reorpaduje, nejcaxka, NOKaJAHUX MaTepujana, BjelUTUHA, KYNTYPHUX
obpasaLa, coumjanHmx oaHoca. Kakea je apxuTekTypa y Kojoj ce ocjeha exo 0BMX CEerMeHTa,
KOju He Mory Aa ce nocmaTpajy 04BojeHO? To HMKAKao HUje NpMMmjeHa NOBPLUHMX efeMeHaTa
Y CMWUC/Y QapPXMUTEKTOHCKE cueHorpaduje WAM  UCTOPUjCKE NpPUMjeHe NpPeno3Ha/bUBUX
enemeHaTa y Ayxy NOCTMOZLEpPHe, p1jey 0 KpeaTUBHOj TpaHchopmaumju:

KynypHo crieyughudyaH Kapakmep uau cmusa He MOXe C8jeCHO bumu Hay4eH u
npumujerbeq MOBPUWIUHCKU;, MO je pe3yamam Mpoy4yasarba crneyugpuyHocmu
mampuue, Kyamype U KpeamusHe CUHme3e Koja craja cejecHy uHmeHuyujy u
HecsjecHO, MeMopujy U Uuckycmeo y oujanozy usmehy KosnekmusHo2 U
uHOusudyanHoe. [4]

Manucama ocjehaj 3a TpaauuMjy U KyNTYPHU KOHTEKCT BUAM KAao M3BOP 33 KPeaTUBHOCT.
MCTUHCKM KpeaTUBHU M3pa3 Npema emy HUKaZa Huje odeknBaH 1 aeduHuncaH u Tpeba aa ce
3acHMBa Ha 6HoraTom WCKyCcTBY Yy BpemMeHy a Kpo3 maTepujasiHu cumbonusam, anysujy,
meTadpopy 1 memopujy.

Coumonor JbybuHko Mywwuh 6asehun ce ogpxusum ypbaHMM pasBojem HarnallaBa BaXKHOCT
KYANTYpHOr naeHTuTeTa no3meajyhu ce Ha uctpaxkmsarba Epuka Lnurena. “lMo3HaTa je Te3a o
TECHO] NOBE3aHOCTU KYNTYPHOI WAEHTUTETA W NOjeAMHUX reorpadCcKMx nogpyyja Kao w
BAYKHOCT Be3e 3a A06p0oOUT M eMOLMOHANHY CTaBUAHOCT U HEroBy NPUBPKEHOCT IOKANHUM,
pernoHanHMm 1 HauuMoHaNHUM 3ajeaHuuama.” [5]

Heun Jiny (Neil Leach) nsHocm Teopujy nog, Hasmsom camouflage y NCTOUMEHO] KHW3UM Y KOjOj
ce 6aBM 3HaYajemM aPXUTEKType 3acHOBaHe Ha cneundUUYHUM KYATYPHUM U MaTepujaiHUM
BpPUjeOHOCTMMA Tj. KaKO TaKaB MPUCTYN MoXe Aa obe3bujean mexaHW3am MOBE3AHOCTH,
ocjehaj MpuMNagHOCTM W WHAMBUAYANHY WAEHTUPUKALMjy Ca OKpyXKerem Kao 6uTHY
ApywTBeHy ynory. [6] OH y cBojoj Teopuju nonasu of 4vosjekoe notpebe U Kesbe fda ce
cmonu, WaeHTUOUKYje MAKM Kamygaupa ca CBOjUM OKpYKerbem, Aa Npunaga mjecty, Aa ce
npenosHaje y koemy. Ctora je camouflage koHuenT Koju Tpeba aa 0b6e3bujeam “ceH3UTUBHOCT
N OTBOPEHOCT ApXUMEKMOHCKO2 MPOojeKmosatby y He208atby ocjehaja nosezaHocmu usmehy
YyosjeKkosoe buha u Hea0802 oKpyxera.” [6]

2.2. TUNONOLWKO UCTPAKNBAHE KAO MHCTPYMEHT MPOJEKTOBAHA Y MPABLLY
O4YYBAHA CNELUPNYHOCTN MIECTA U KYNTYPHOT MOEHTUTETA

AKO ce y NpeTxoLHOM MOrNaB/by rOBOPWUIO O MOTPebU 3a CTpaTerMjoM y CMUCIY KyATypHOT
OncTaHaKa M o4yBakba MOEHTMTETA, Y HAaCTaBKy Ce pasmaTpa KOHUENT Tunosiornje kao moryha
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MeTOL,0/10MNja y OCTBapey Te Hamjepe. TauHuje, TMNOAOrMja U TUNOJIOLKA TpaHcpopmauumja
ce nocmatpa Kao MHCTPYMEHT apXMUTEKTOHCKOr MpOjeKTOBakba, a Yy MpasBuy O4vyBaka
cneunduYHOCTU MjecTa, KyATYPHOT MAEHTUTETA U KOHTUHYMTETa. TUNONOMKja je y TOM caydajy
CnoHa Koja omoryhasa amjanor npownocty u notpebe 3a HoBMM. AHaNUTUYKA TUMOAOTMja
omoryhaBa fAa O3HAaYMMO pasnuuUTe enemeHTe, huxose MehycobHe oaHOCE W HauYUHe
dopmmparba Komnosuuuvje TUX enemeHaTa, OOK Ce reHepaTMBHA TUMONOrMja KOPUCTU Kao
nog/ora 3a NPou3BOAHY HOBOT AM3ajHA Y CKAaZy Ca BPEMEHOM.

MHTepecoBare 3a TMNonoruvjy jas/ma ce 60-TUX rogmMHa ABafeceTor BMjeKa Kao jegHa of,
MoryhHOCTM Be3e ca MWCTOPUjOM Yy MOTPasM 33 aAPXUTEKTOHCKMM  3Hauyerem vy
NOCMOAEPHUCTUYKUM UCTpaxkuBarbmma. Ango Pocu (Aldo Rossi), K/bydyHO Mme Tor nepuoaa, y
CBOjOj KrbM3U ApXMTEKTYpa rpaga TUMNOOrMjy KOPUCTU Kao cpencTBo 3a ypbaHe aHanuse u
ycnocTtaB/batbe ofHOCa M3mehy apxuTekType W rpaga. Pocu Harnawaea 3Hauvaj rpaga Kao
ujenvHe Koja ce ¢opmupa Kpo3 Bpujeme. Mehytum, y PocujeBoj Teopuju KOHUENT Tuna
nocTaje HeMpoOMjeH/bMBa UCTOPMjCKA KaTeropuja U He Hanasu ce moryhHocT TpaHchopmauuje
TMna.

McToBpemeHo, NojaB/byjy Ce MpPBM TEKCTOBU Y KOjUMa Ce YKasyje Ha BaKHOCT TUMoJsiormnje y
KpeaTMBHOM NpoLecy KOju pa3maTtpajy TUM Kao OTBOPEH CUCTEM 3@ NPOU3BOAHY HOBOT, Kao
wTo cy O munonoeuju y apxumexkmypu bynuja Kapna Aprana (Giulio Carlo Argan) ns 1963. u
Tunonoeuja u duszajaH memod AnaHa KoxyHa (Alan Colquhoun) ob6jasbeH 1967. roguHe.
JeueHnjy KacHuje 3HavajaH gonpuHoc oBoj obnactn aaje Buanep (Antoni Vidler) Tekctom
Tpeha munonoeuja 1976. n Padaen MoHeo O munonoeuju 1978. roaunHe. Mpernen 0BUX
Teopuja HUje M3NOXKEH XPOHOJIOWKUM pesom MNojaB/bMBatba, Beh yHyTpalHOM JIOTMKOM
UCTPa*KMBAYKOT NPOjeKTa y NpoLLecy NoCTaBKe TEOPMjCKOT OKBMpA.

AHTOHW Buanep [7] noctaBky Tpehe TMnonornje y uctoumeHom Tekcty 6asmpa Ha PocujeBom
CXBaTakby apXMUTEKType rpasa. AKo cy npBse ABWje Tunonorvje 6une sacHoBaHe U BpeLHOBaHe
Ha MoApydyjuma BaH apxuTekType (MpuMpogHe HayKe M MHAYCTpUjcKa npousBoarba), mpeha
muonnoauja ce 6a3npa Ha Npupodu apxumeKMmMoOHCKUX esleMeHama Koju npunagajy rpagy,
a nocmaTpajy ce kpo3 popmy ocnoboheHy og ogpeheHocTH ApyWTBEHUM cagpKajem. Hberosa
Teopuja HOBe TUMNOJIOTMje NPOTUBU ce ¢(parmeHTauuju U 3aroBapa KOHTUHyuTeT dopme,
KaKo 6u rpas morao fa octeapu ¢eHomeH LjenosmTocTM. Ha oBaj HauuH cxsaheHa TMnosoruja
je MHCTpYMeHT Koju obe3bjelyje Beay HOBOr Koje HacTaje Npema CaBpemMeHUM 3axTjeBuma U
ecTeTMKama ca TpaguuMjoM W aKyMyaupaHum uckycmeom 2padd. EnactuyHoct um
npwunaroa/bMBOCT TMNa Tpehy TMNOAOIMjy YMHM BUTANHOM U OAPXKMBOM MpPaKkcom. AKO je y
BpEMEHY Nojas/bMBakba 0Ba Teopuja buaa KpUTUKa MOLEPHOT MOKPEeTa M pasaparba CTPYKType
TPAAMLMOHANHON Fpaja Kao WTo je buna u KPUTUKA HOCTAZTMYHUX U EKNEKTUYKUX NPUCTYNa
nocMoAepHU3Ma, jeaHako b1 gaHac morna ga nocayxu y 6opbu npotue caBpemeHe nojase
pa3aparba rpagcKor TKMBA.

3HayajaH TekcT Typolpgy and Design Method y Kojem ce ycnocTaB/ba O4HOC TUMOAOTUje U
npoveca npojektoBarba Hanucao je AnaH KoxyH (Alan Colquhoun) [8]. OH pa3maTpa uaejy aa
ce TMNO/IOTMja MOXKe NOCMATPaTU Kao UHCTPYMEHT KyATYpHE MeMopuje U apXUTEKTOHCKOr
3Haueka. M3 Te nosnumje, 3a KoxyHa 3Hara 1 moryhHoCTM 13 npownoctu Tpeba aa cy ocHoBa
APXWUTEKTOHCKE WHTYMUMje M OCHOBA Yy MPOjEKTAaHTCKOM pasmaTtpamy. [pema KoxyHy, y
NPOjeKTOBakby je Heonxo4Ha HeKa BpCTa TUMOJIOWKOr MoAena, Koju OH MnocmaTtpa Ha
CMMBONNYAH M KpeaTUBaH HauyMH. TUMONOMMja CTOra He MOpPa 4a Ce BeXKe 33 TPAAULMOHAHY
mopdonorujy, jep ce ceMmaHTUYKN Npouecu Mujerbajy Kpos BpujeMme, MUL/bera je KoxyH. To
je pasnor aa ce TMN cxBaTa Kao KOHTEKCT YHyTap Kojer ce HOBO Tpeba pasmaTpaTtiu.
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KoxyH je muwsberba [4a Kakas rog, NPUCTyn y MNpOojekToBarby MManu: 6UAo paumoHanHu
DYHKUMOHANNCTUYKN, TEXHONOLWKK — CBU ¢y moryhun fo ogpeheHor HMBOA Kagpa je noTpebHo
HanpasuTK ecTeTcke U popmanHe nsbope — a 70 je c/besehm HMBO 3a KOju je HeonxopaHa
MHTYMumja. Npema KoxyHy, MHTyMLMja U KpeaTUBHOCT Tpeba Aa ce Hanasu y Ky/ATyposIOLKOM
OKBMPY Yy Kome ce Ajenyje. [akne, npouec KpeaTUBHOCTM Ce Hanasu y OKBUPY HeKor
TUNONOLWKOr KOHTEKCTa, fasbe Yy TEeKCTy OH MoAgp)kaBa muwbere MangoHaga (Tomas
Maldonado) ga ce KpeaTueHa MHTYMUMja rPaaM Ha NO3HABakby pjellerba M3 NPOLIOCTH, AOK
je npouec KpeaTMBHOCTM afanTUPakLe TOr 3Hatba Npema caBpemeHuM noTpebama

Cnuka 4. Tpeburbe — npumjep ycrjewHo2 mymadera mpaduyuoHaAnHUX popmMu, Konopuma demarea [24]

Y cKnagy ca 0BUM MULL/bEHEM TUMONOTU]A HUje OXKMB/bABakbEe NPOLLIOCTM HEro NoTeHumjan y
npouecy npojetoBakba Koju omoryhasa KanauuTeT ga ce usrpagm pedaekTmeaH ogHOC Npema
KYNTYPHOM MAEHTUTETYy. KOXyH BMAM TUNOAOrMMjy Kao OCHOB 3a rpahere KoMyHuKauuje, a
pasymujeBatbe HOBOT Mpema HeMy je yBUjeK 3acHoBaHO Ha noctojehnm obpacumma. Mpema
0BOj Teopuju, TUNONOrMja Cce NOoCcMaTpa y Npouecy MPOjeKToBakba Kao MHCTPYMEHT 3a
noctusarwe Ky/ATypHe MemMopuje U apXUTEKTOHCKOr 3Hauvewa. Y ecejy HanucaHom
0CaMEeceTUX rofMHa NPOLLIOT BUjeKa KOXyH roBopu 0 TpaanLLMju Kao CKyNy eCTETCKUX HOpMU
Koje Cy Ce aKymy/aupane Kpo3 MCTOPUjy M KyATypy, a U3 KOjUX apXUTEKTypa Lpnu cBoje
3Hauyere, anu CcBejefHO, Te ecTeTCKe BpMjedHOCTM He Tpeba NocMaTpaTh Kao 3aTBOpeH
cuctem. MoTpara 3a OCHOBHMM MPUHUMNMMA, Npema Hemy, Tpeba aa je y Aujanory ca
CTBapHUM XMBOTOM, [la Ce ecTEeTUKA pereHepulle, Tpaguumja npeobpaxkasa; gakne, Aa je y
APXUTEKTYPU MPUCYTHA NPOLWOCT, aAM Ca KPUTUYKMM OTKJIOHOM Mpema HeHOoj
3asoasbusoctu. [9] /cn. 4/

YBUjeK je 3aHMM/bUBO NUTAHbE KAaKO Ce cama Ky/ATypHa noBe3aHOCT MaHudecTyje y npouecy
npojekToBarba Koje je BOHEHO WMHAMBMAYaNHMM CcTBapanaykum npuctynom. Kao pobap
npumjep 3a UAYCTpyauujy MOXKe Aa MOCAYXKM paf, apXMTEeKTOHCKOr Agojaua Xepuora u ge
MepoHa (Herzog & de Meuron) Koju NpOjeKTaHTCKMM npobnemmma npucTynajy us
YMjETHMUYKOT AMCKYypCa M Ha NOTMYHO OTBOPEH HAYMH Tymaye 3aTeYeHU KOHTEKCT M nocTojehe
enemeHTte. Besa ca uctopmjom 1 TpaguuMjoOm je 3aCHOBAaHA Ha BEOMA JIMYHOj YMjETHUUKO]
MHTepnpeTaumjn, Koja HoCM HoBa 3Havekba. /cn. 5, 6/
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Cnuka 5, 6. Herzog & de Meuron mpaduyuoHanHu mamepujan euheH Ha Opyaa4vuju Ha4yuH, Robert Smithson. Non-
Site: 1968 [24][25]

Padaen MoHeo, WNaHCKM apXWUTEKTa, KOjuU je CBOje pasymujeBarbe TUNa nNpeactaBuo y
yaconucy Oppositions 1978. roguHe, TN AedUHULIE KAao KOHLENT ,Koju onwucyje rpyny
objekTta ucte popmanHe cTpyKType (...) OH je y ocHOBM 3acHOBAH Ha moryhHOCTM rpynucara
objekTa nomohy ogpeheHe yHyTpalwre CTpyKTypanHe canmyHoctn.” [10] Mpema MoHey, Tvn
noApasymujeBa pasmuLL/batbe Y Fpynama 1 1 f03B0/baBa NOHaB/batbe. MoHe he jow jeaHom
HarnactutM PocujeBy Teopujy 4@ apXMTEKTOHCKO Ajeno He 6u Tpebano nocmatpath Kao
ycaM/beH M30/10BaH Aorahaj jep ce NocTaB/ba Y OKPYKEHE KOje MMa CBOjY KYATYPHY UCTOPWjY,
cTora 6 M cBako nojeaAnHayHo gjeno Tpebano pga b6yae AMO KOHTUHyMTETa Te KynTypHe
Tpaguumje. [10]

MapanenHo MoHe Harnawasa ga cTape gepuHuumje TMna mopajy 6utu npunaroheHe naejn
TMMA KOjU Ce MOXe WHKOPMopMpaTH jeiHaKo y cajalltbe CTarbe, raje ce, y CTBapu, CynTUIHU
MeXaHM3MM NMOBE3aHOCTM OMaXKajy U Cyrepuily TUNOOWKA objawwreHa. OH je MuW/bera Aa
aKo NpoLLec NpojeKkToBara KpeHe o, TUNna, To oTBapa moryhHocT ga ce popmupa casHarbe U
noyeTHa MeHTa/IHa CTPYKTYpa y MpojeKToBaky. TMn ce MoTom Kpo3 npouec paga MoKe
npeob6aukoBatu, TpaHchopmucaTm.

TpaHchopmabunHocT TMna MoHe objalHbaBa Kao OKBMP YHYTAp Kojer ce BpLle NpomjeHe:

Y 080M KOHMUHYPAHOM rpouecy MmpaHCopMayuje apxumekma Moxe
useecmu epujedHocmu u3 muna, Mujersajyhu HUxo8y ynompeby; Moxe
npomujeHUMU 067AUK HA HA4YUH [poMjeHe eeauquHe; npeKkaanamu suule
munoea na dobumu Hosu. OH Moxce ynompebsbasamu popmanHe yumame
M03HaAMoOo2 Mura y pasaudumom KOHMEKCMYy, Kao Wmo MOME Kpeupamu Hoge
mumnose paduKAaHUM MPOMjeHamMa y NpumMujerbeHum mexHukama. [10]

KoHauyHO, aKo apXUTEKTOHCKO Ajeno ucTtoBpeMeHo omoryhaBa pacnpaBy O CBOjoOj
CUHTYNIAPHOCTM Kao M CBOjUM 3ajeHMYMM 0cOBMHAMa, OHAA je KOHLENT 3aCHOBAH Ha TUNY 04,
BpujeaHocTn. To je AyanuTeT M ABOjHOCT KOjy Ajesio 3aCHOBaHO Ha caBpemMeHoM Buhery Tuna
Tpeba aa nocjeayije.

HaKkoH TpuaeceT rogmHa o4 0BOr pasmaTpatba Tunonoruje MoHeo je 1 gasbe Ha UCTOj TNHUjN

pasmMuL/bakba M paga. Y nHTepsjyy Koju je aao 2011. MoHeo Kaxe:

lMpema mome, 0a ce epamu yno2a Kojy je cmambeHa 32pada HeKad umanaa y
obauKkosarbey 2pada, HeWwmo mo je u32ybsrbeHo nocrbedrux nedecem 200UHa,
mo 6u 6una apxumeKkmypa Kojoj ja mexcum. To je apxumexkmypa Koja He xenu
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3aHemMapueamu KOHMeKcm y Kojem ce padu u He xceau 3aHemapueamu 0a ce
OHO WMo padume cada MOIKe cmampamu jeOHOM (HPa30M UjesnoKynHoz2
doz2aharba, KaKO y hu3U4YKOM csujemy, maKo U y OHOM KysqmypHOM, Yy CMUCAy
wupez suhera cadawocmu u npowsaocmu. [11]

bynno Kapno ApraH Kao 1 KoxyH Harnalasa Ba*KHOCT TUNO/IOTKje y NpoLuecy Npojektosakba. Y
CBOjMM pa3maTparbuMma TUMa Koja je U3N0XKMO Yy TeKCTY TUNOoAornja y apxMTeKkTypu, OH Noaasu
oA aeduHULMje Kojy je noctaBMo dpaHuUycku Teopetudap Katpemep ae KuHcu (Quatremere
de Quincy) jow Ha nouyeTky 19 Bujeka. e KuHcu je pasmaTtpao TN Kao uaejy o HeKom
e/leMeHTy, a He Kao “CAMKy cTBapu Kojy Tpeba caBpLUeHO NpecnnKaTy uav onoHawatn” [12] —
wTto 6u 6una npuje peduHnumja mogena. Koa mogena cy cteapu ogpeheHe n npeunsHe, 40K
je Koa Tvna “ceBe mambe uam Buwe HeoapeheHo.” [12] YV cknagy ca 0BMM MPOMULL/bAHEM
youaBa ce ga [le KuHcujeBo nonmarbe TMNa cagpKu KBA/IMTET OTBOPEHOCTU; Kao OTBOPEH
CUCTEM Y MPOCTOPY, a1 U KAao OTBOPEH MPOLEC Y BPEMEHY, LUTO CEe yoyaBa Yy HACTaBKy
aedvHuumje. “HeonxoaHo je Aa NOCTOjU NPETXOOHWUK, HUjegHa CTBAp He MPOM3UAAsWU HU U3
yera, HM Ha KOM MOJby, Na HE MOYKEMO a A3 OBO HE MPUMEHUMO Ha C8e sbyOCKe MPoHaAnacke”
[13]. Ae KnHcu oBaje Harnawaga Aa NPOTOK BpeMeHa Koje y CBOjoj Npupoau HOCKM NpomjeHe
He MMjerba OCHOBHU MPUHYUI, KOjU Ce MPeno3Haje Kao CPXK Koja ONcTaje y CBMM BapujauMma u
TpaHchopmaLmjama — WTo NOTBphHyje U reHepaTUBHY NPMPOAY TMNa.

Mpema ApraHy, TMn ce Aobuja U3 Komnapaumje n ancTpakumje Bullue objekata yodaBarbem
YHYTpaWHe CTYKType Koja WX MoBesyje, Mpu 4vyemy ce cneumPpuyHoCTM ennmmuHuwy. Ty
YHYTPaLW Y CTPYKTYPY, WEMY — Ha LiTa OH CBOAM TUM Y jeAHOM TPEHYTKY — BUAWN Kao Ba*KHY
KapaKTEPUCTUKY HOBUX GOPMU Yy apxMTeKTypu. 3a ApraHa pefyKkuuja je HeonxogaH nmpouec
KaKo 6u ce Aowso A0 TUNA, WTO je HAauYMH Aa ce CTUAUCTUYKE U UCTopujcKe pedepeHue
HeyTpanuuwy, WTo omoryhaBa KpeaTMBHOCT Yy NpOHanaxkwy HoBor tuna. Crora je npema
ApraHy noTnNyHO MOrpewHo pa3ymujeBarbe TWUMOJIOTMje Kao npeHowera (opmanHmx
enemeHaTa Kao pedepeHum Ha noctojehy apxuTekTypy. OH ce MpuKnakba MUl/beky Aa ce
TN NPBEHCTBEHO Tpeba mocmaTtpaTv Kao wema rnpocmopHe apmukyaayuje Yvja KOoHauyHa
dbopma f0n1a3n HaKHALHO U 3aBUCK 04, HU3 AeTEPMUHAHTU Y CKAaA4y ca 3aXTjeBUMa BpemeHa.

Hberosa Teopuja npeTnocTaB/ba NPOLEC NPOU3BOAHE HOBOIr TUMA KAo pedneKkcnjy Ha
COLMOKYNTYpHE U TEXHOJ/IOWKe OKONHOCTWU. [akne, WHBEHTMBHM acNeKT Yy CKaagy ca
caBpeMeHMM noTpebama npeBasunasu pjelierba W3 MPOLWIOCTM Koja Cy LEeMaTCKu
CMHTEeTM30BaHa Yy Tuny. lpema TOme, TMN Yy OBOj TEOPMUjU jecTe npuje MNPUHLUN KOju
[03BO/baBa Bapujauuje. Y KpeaTMBHOM npouecy npenavrarba TUMOAOTUja U UHBEHTUBHOT
ApraH HarnawaBa pasnuMKy u3mehy ABa TpeHyTKa y npouecy paga. lpeu je TpeHyTak
dbopmuparba TMNA, a ApyrK je TpeHyTak je oapehuBarbe dopme — TO je dasa raje ApraH
NpPOHana3uM NPojeKkTaHTCKy cnoboay.

Y npBoj ¢asu aobuja ce TMNoONOWKKM Anjarpam. Tako gobujeHa 6as3a ce beckpajHO moxke
HagorpahueaTh y dpopmanHom unnm moamdUKoBaTh y CTPYKTypasHOM cmucay. Mpema ApraHy,
TUNONOLWKN Aujarpam je 6asa Koja BuWe Hema WUCTOpujcke pedepHeue M Kao TakBa je
OTBOpeHa 3a Hagorpahuearte M pasmbm passoj. To je ¢asa Kojy ApraH HasmBa nouec
KOMnapauuje n Hagonyrasaka.

Cepeha ¢dasa y npouecy npojekToBakba y OAHOCY HA TUMOJIOTUjy jecTe TPeHYTaK MHBEHLMje
Kaja KpeaTusHe cunie yobamnyasajy TUNONOLWKK Aujarpam y cCKiady ca 3axTjeBUMMa BpeMeHa U
CTBapanaykMm M3pasoM — Kafa uuTaBa WHTepBeHUuja Aobuja Kpajron M3pas. ApraH vy
3aK/byyaKy NoTeHUMpPa Aa Cy TUMOIOTNja U UHBEHTUBHM acrneKT KpeaTUBHON NpoLieca y CTaiHoj
NHTepakumju. TUNONOLWKM TPeHyTaK je $pasa Koja je Be3aHa 3a NPOLIOCT, AOK je MHBEHTUBHM
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TpeHyTak ¢asa Be3MBarba 33 caBpemeHo M byayhe Bpujeme. NyTemM MHBEHTUBHOCTM M
MMarnHaumje npesasun/iase ce pjewerba M3 MPOLWIOCTU KOja Cy LUEMATCKU YKOpUjeHeHa Yy
Tmny. [14]

3. MOTYRE PENAUMIE TUNONOTNIE U NMPOLIECA MPOJEKTOBAHA

Y pagy he ce gasbe pasMoTPUTU HEKM MOryhu oAHOCK TUMOIOTKje 1 NpoLeca NpojeKToBaa
KaKo je HaBefeHO Yy Khwu3u Design and Analysis, a Koju ce Temesbe Ha ApraHoBOj NocTaBUM.
OBu he ce ogHOCK NOjaBUTU Yy HEKOM 06/MKY mehycobHor npeknanara W y NPaKTUYHO]
npoBsjepu TeopeTcKke nocrtaske. [15],

Penaumja koHuenTa 1 TMNa:

MpBM acneKT 04HOCK ce HAa Ha HMBOE arncTpaKLuMja y NpoLecy NpojeKkToBakba: Noaasu ce of
naeje fa je KOHUENT TUMa NPUMPOAaH W NIOTMYaH HU3 Y Mpolecy npojekToBaka. Canjegehu
naejy npoueca npojektoBakba Ha 6asu Tunonoruje, noctas/ba ce cbesehu HU3: opf
ancTpakumje (KoHUENTa) NPeKo Wweme 1 peaykuuje (Tvn) Ao KoHKpeTHor (an3ajH). Mpema Pem
Kynxacy (Rem Koolhaas) KoHUENT MorKe Aa ce cxBaTW Kao Tema Ha Kojoj ce npojekaT 6a3upa a
KOjU MOKe [a ce MpeAcTaBu jefHOj peyeHuUM, a UCTOBPEMEHO TOKOM paja Moxe aa byae
nposjepa y npojekToBarby. [15] M36op Hekor ogpeheHor TMna MoxKe fa NpeacTaB/ba AMO
KOHL,ENTa UK cam KOHLLeNT. MM cam KOHUENT MOXe AMPEKTHO A0BEeCTM A0 U3bopa Tuna.

MVRDV 3a KoHuenT ynasHux kyhuua y HaumoHanHor napky Hoge Veluwe y3nmajy OCHOBHY,
apxeTuncky Kyhy ca KOCMM KpPOBOM W3 KOHTEKCTa, Kojy TpaHchopmuy, mujersajyhu joj
Be/IMUMHY, 06auK, casBujajyhm wunn gedopmuwimhy ocHoBHe enemeHTe. ObpaheHe
pPasMYUTMM MmaTepujannma (oneka, APBO U YENIMK), OHE CYy PENpPEe3eHTU KYAType U memopuje
napKka: Npupoaa, apxuMTekTypa M YyMjeTHOCT, Ajenyjyhn Kao MUCTEPMO3HM CKYANTYpPasHU
ob6jektn. [16] OBaj npumjep nokasyje [a cy MOjMOBM KOHLENTa M TUNa NOBe3aHW Ha
pasnmuntum  ¢asama y npouecy npojektoBarba. WM3bop ogpeheHor Tuna Koju je
KY/ITYPO/IOLIKM YKOPUjereH yjeaHo noctaje u KoHuenr. [17] /cn. 7, 8/

Cnuka 7, 8. MVRDV Loges in the Hoge Veluwe National Park, Holandija [26]
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TUNONOLWKK HUBOU

[Opyrn acnekT, Kaja je y nuTakby NpoLeCc NpojeKToBakba M TUMNOAOrMje, jecte penauumja
NPOjeKTAHTCKMX 0A/lyKa. Bpoj TMNONOWKMX HOBOA HUje yHanpujes oapeheH n 3aBUCKU U Of,
HauyMHa MPUCTYNa Kao W Of KOMMJIEKCHOCTM npojeKkTta. lMpema ApraHy, noctoje 6ap Tpu
TMNO/IOWKA HMBOA Kaja je y NuTaky npojekToBarbe Kyhe, a To cy: KoHoUrypaumja unjene
Kyhe, OCHOBHW enemeHTU KOHCTPYKLUMje U CeKyHAapHa naactuka. bpoj Tmnonowkmx HMBoa 1
HUX0B MehYOAHOC HUje camo NUTarbe JIMYHE UAeje, HEro 3aBUCK 04, APYTUX AETEPEMUHAHTY,
Kao LUTO cy TeXHWUYKe moryhHOCTU, perynatnse U Nponucu.

O6paga Tvna

Tpehwu acnekT ogHocK ce Ha moryhHOCTM MaHunynauuvje noctojeher Tmna u Aobujarba HOBOT.
Y npouecy npojekToBatba a Ha 6a3un TMNonoruje metamopdosa Tuna ce npema ApraHy gujenu
y Asuje dase, Kako je Beh HaBegeHo. MehyTum, nocToju muwsberse aa ce ose asuje dase
npennunhy, aa seh y npsoj dasu, Koja jecte peaykumja n popmuparbe TMna, Moxe Aa aohe fo
HOBE BapMWjaHTe OCHOBHOI TUMA HEKMM MPOLLECMMA Kao LWTO Ccy: poTauuja, aedopmaumje,
C/MKa y ornegany u canyHo. M osa Bpcta TpaHchopmaLmje OCHOBHOT TUMA, HApaBHO, MOXe Aa
ce MoHaB/ba Y CBAKOM TUMOJIOWKOM HMBOY TOKOM MpoLieca NpojekToBarba. TpaHchopmaumja
(wTo Mmoxke 6uTW: ¢parmHeTaumja, u3onaumja, NoHaB/batbe, KOMOMHOBatbe, NPOMjeHe
BE/NNYUHE, 0AaBakbe UTA.) OCHOBHOF TMMA Ja/be MOXe Ja NoApasymMujeBa HU3 PasMunTUX
KpeaTuBHMX dasa y npouecy obpage Koje jecy nmpousBofra HOBOI KOHUeNTa WMAW Tuna.
KoHauHo, apyra ¢asa — TpeHyTakK yobanyaBarba, Kaga ce A061ja HOBO apXUTEKTOHCKO Ajenio y
04HOCY HAa UMArMHaLUMjy v INYHU CEH3UBUIUTET aPXUTEKTE.

Mpumjep MVRDV KoHuenTta 3a Hageneiland Hacesbe je jegHako gobap npumjep oaHoca
TUNONIOTNje U NpoLeca NPojekToBarba. Ha ypbaHUcTMUKoM HMBOY ogabpaH je apxetun Kyha ca
b6awmom Koja ce MynTUnaAnumMpa y 4etpu pega. OgHoc BennymHe Kyhe 1 beHor nosioxaja Ha
napuenu je guHamuyaH n mehycobHo pasanuut. dopmanHa nojasHocT Kyha je Takohe
n3BedeHa M3 OCHOBHOr obnuka “knacuyHe” Kkyhe, Bapujauumje cy y BEWYHWU Tj. OYXKWUHHU, Y
maTepujannMma 3aBpliHe obpase M HUXOBOM KoopuTy. M y oBOM npumjepy je HejacHa
rpaHuua namehy KoHuenTta u TMna. M3abpaH KoHuenT “Kyha y 6awTn” ycnosuno je ogpeheHy
TUMNONIOTN]y KOja ca Agpyre CTpaHe MNocTaje OCHoBa TpaHchopmMaumja y MNPOjEKTAHTCKOM
noctynky./cn. 9, 10/

Cnuka 9, 10. MVRDV, hageneiland housing, ypenburg, Holandija [27]
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4. MOIYRA TUMONOLWKA TPAHCOOPMALMMIA CA LN/BEM OYYBAHA
CNEUNDOUYHOCTU MIECTA N KYNTYPHOT MOAEHTUTETA HA MPUMIEPY
FPAOA TPEBUHBA.

Mpema Pocujy, rpag je Hajpehum pgujenom obwusberkeH cTaHoBakbeM. Popma Kojom ce
ocTaBapyjy TMnoBu ctambeHunx objekaTta M TMMONOLIKM acneKT KOjU UX KapaKTepulle, yCKo je
Be3aHa 3a ypbaHy o¢opmy. [akne, cTtambeHa apxuTeKTypa MMa OFpomaH 3Hayaj 3a
obnuKoBarbe 1 ypbaHutet rpaga. [18]

MehyTum, y 061acTh cTaHOBakba AaHac ce youaBajy CTepeoTUNHE TUNOJ/IorMje Koje HY Ha Koju
HauMH He yHanpehyjy ypbaHe BpujegHOCTH, WTABULIE, YHULITBAjY rPaAcKo TKMBO, SOBOAE A0
HENPENO3HAT/bMBOCTM MjecTa, MOTNYHO Mujerbajyhn cnmky rpaga. BuwenopoguuHa
APXUTEKTYpa fAaHac je BjepoBaTHO HAjbo/bM MOKasaTes/b CypoOBOr fepuofa TpaH3uuuje.
MpocTopHa 3araheHocT TPKUWHOM CTambeHOM rpagHbOM CByAa WMMa MUCTU  eCTeTCKM
(He)uspas. OBa nojaBa je jow you/bMBMja Yy MakbMM TPajoBMMa Yy KOjUMa ce uuTa
KOMMaKTHOCT, KOjU MMAjy KapaKepucTMYaH KpajosiMK M Nperno3HaT/bUB M3pa3 YKAOM/bEH Yy
NPUPOAHO OKPY}KeHe, Kao WTo je rpag Tpeburbe. TakasB npumjep cy HoBoHacTajyhu 610KoBK
Ha jy’KHOM M 3amnagHoOM ynasy y rpag Tpebure, Koju HM Ha KOjU HAauMH He NoApyKaBajy Ayx
rpaga, noaHebsba, U Koju umHK ce BecnospaTHO TpoLe npocTop. /cn. 2, 3,11, 12/

Cnuka 11, 12. Hosu 6s10K08U, Herpeno3Hamrusa mjecma [23]

Tpebure je Hajjy»kHUjU rpag y Penybnuum Cpnckoj, cmjellTeH y [AOJMHU pUjeke
Tpebuwmmue, Ha camoj Tpomehu BuX, LipHe Fope 1 XpBaTcke. TOKOM noc/beare AeLeHuje
rpag Tpeburbe je NOCTa0 E€KOHOMCKM, 3A4PaBCTBEHM, KYyATYPHO-06Pa3OBHWM, CMOPTCKM U
OYXOBHM LeHTap UcTouHe XepuerosuHe. Bennku 6poj NAaHCKMX AOKYMeHaTa UCTUYY 3Hayaj,
cneunduyHocT M ayx rpaga Tpebukba M HEroB 3Ha4Ya) Kao ueHTpa peruje. [19] Pasanumtu
KYITYPHU CNOjeBM 4MTajy ce M3 paHawre ypbaHe cTpykType Tpeburba, Kao noc/beamua
WCTOPMjCKMX NpPOMjeHa Koje cy aedbuHucane mopdosorujy rpaga. BpmjegHoctn Tux ypbaHmx
CTPYKTypa, 6orata  KynTypHO-UCTOpMjcKa  bGawTwuHa, npupoaHe U MopdonoLKe
KapaKTEPUCTMKe, Te KNMMa Kao 3HavajaH ¢pakTop popmuparba ypbaHMx NpocTopa, YMHE rpag,
Tpebure cneunduyHMMm M NPeno3HaT/bUBUM MjECTOM.
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Tpeburbe KakBO BUAMMO AaHAC HAcTaje y NPBOj NOJIOBMHU OCAaMHAECTOr BUjeKa NoA TYPCKOM
snawhy. Y Tom nepuoay rpag nocraje BOjHU LLEeHTap U cpeamluTe JIoKasHe BAacTu, LWTO je 3a
noc/befuLy MMano passoj KapakTepuctuyHe du3MoHOMMje rpaga ca Kynama, begemuma um
Tabujama. Mako rpaheH ca cBUM OpujeHTasIHUM KapaKTepucTMKama Tor BpemeHa, 61m3unHa un
aHra)koBarbe MajcTOpa Ca MpMMOpja YTUUAAW CYy Ha MojaBy npumjeca meguTepaHcKe
apxutekType. MogepHa rpagcka 4eTBpT HacTaje nog, aycTpyrapckom enawhy Koja AoHocu
KyNTypy ca 3anaga v HoBa npaswna y rpahewy. [pag ce passBuja NaaHCKM, ca Npasum
yNMLama, jaCHUM MPOCTOPHMM KOHOUrypauyjama, TProeuma u napkosuma. dopmupajy ce
npasunHu 6nokoBu ¢ objekTma Beher rabapuTta u wupum ynmuama. MpucyTaH je jow sehu
yTuuaj MeautepaHa, He camo y 06nKy cTambeHe KynType, Hero 1 HaunHa XuBoTa. Ynpaso je
0Baj Nepuos aycTopo-yrapcke BnagaBuHe npecyaHo TpaHcopmuncao n geduHucao Tpebume
Kao mojepaH rpaf, Koju je u faHac Kao TakaB NpPeno3HaT/bMB, He CaMO Kao GU3MUKM NPOCTOpP
Hero Kao 061uK KynType Kopuwhetrba jaBHOr NpocTopa.

Y NpaKTMYHOj NpOBjepu, Ha KOHLLeNTYyasIHOM HUBOY, @ Npema TeOPMjCKOj MOCTaBLLM UcnNuTyje ce
moryhHOCT TMnonoLWwKe TpaHchopmaLmje oBor cneunduyHor dpparmeHTa rpaga Tpebuma, Koju
je MpenosHaT Kao MjecTto KynTypHe uaeHTudMUKauumje y caspemeH 610K BMLIENOPOAUYHOT
CTaHOBakba, HAa MjecTo HOBOHacTanMx 6a0KoBa. OCHOBHa uMAeja jecTe Aa ce TUMNONOLIKA
TpaHcpopmauuja, Kao KOHLLENT KOPUCTU Yy OYyBakby KYNTYPHOT MAEHTUTETA U CneunduyHoCTH
mjecta y ypbaHom passojy rpaaa. /ca. 13, 14/

C 063Mpom Ha TeMy paga, Na*kka Ce yCmjepaBa Ha OHe LjefvHe Koje npeAacTaBsbajy
cneumomryaH ayx M MAEHTUTET rpaga, Te ce Ha TOM MjecTy TPaXku Tun, 4uju m3bop Beh
npeacTaB/ba NOYETHM KOHLENT y Npouecy npojeKkToBaka. [lopes cpeltbOBjeKOBHE UjesinHe
Ctapor rpaja Kao cpeauwTta ypbaHor TKMBA ca MPeno3HaT/bMBMM  3MAMHAMa Ha
Tpebuwrunum, To je cBakako rpafcka YeTpBPT U3 ayCTPO-yrapcKor neproaa Koja je nsabpaHa
Kao MOJMIOH 3a UCMUTUBaALE.

OBaj mopgen, Kako je Beh cnomeHyTo, KapakTepulue ypbaHa maTpuLa jakor yamMyHor ¢ppoHTa ca
rycto usrpaheHom CTPYKTYpOM jefHOCTaBHWMX Kybyca y KameHy CBWjeTNIOr Ko/lopuTa, Koju
dbopmupajy 6/10KOBe YHyTap KOjUX Ce Hajase TProsw, nNjauete M NNAHUPAHWU 3eneHu
ambujeHTn. HenocpegHa 61u3nHa npumopja, HapouuTo [ybpOBHWKA, MMana je BeauKor
yTMUAja Ha apXUTEKTYpy rpaga, WTo je nocebHO yousbMBO Ha UjennHM rpaheHoj ynpaso y
nepuoay aycTpo-yrapcke BnafaBuHE, KOjy OAJ/IMKyje BWCOK cTeneH ypbaHuTeTa, a vy
dYHKLMOHANHOM CMUCY NMPOXKMMake CTaHOBaHA M jaBHe AjeNaTHOCTU.

OBaj oMo rpaga je npenosHaT/bMBa ypbaHa C/AMKa ca Kojem ce MAeHTUOMKYjy rpahanm
Tpeburba. MaeHTUTET HUje camo Be3aH 3a ypbaHO TKMBO, Hera YMHE CBU CETMEHTU KYNType u
OPYWTBEHOr }XMBOTA, Y TOM CMUCAY OBA LjeAMHA je yjeaHO HAjaTPAKTUBHUU MU HajaKTUBHWU)U
AMO rpaza, Koju CBOjom CTPYKTYpom omoryhasa coumjanHe nHTepakumje.

AKO ce aHanu3a nomjepu Ha c/beaehm HMBO — Ha HMBO Kyhe; 3amaxa ce Ja je OCHOBHa
reomeTpujcka oapegHULa napanenonunes napanenHux cTpaHuua; Kyha je Hanpas/beHa op,
NPUPOAHUX MaTepujana Koju MoTUUY U3 OKPY)Kerba, NpeoBnajaBa KameH (og rpybe obpaae
[0 TecaHe), a 3aBpwasa ce Hajuyewhe ABOBOAHUM KpoBom. PpoHTaNHa yauyHa dacaga no
npasuny ob/JMKOBHO pallyfiatbeHa, CEKYHAAPHA NIacTUKa Yr1aBHOM ce nojaB/byje y 06anky
npaBoyraoHmx otsopa (Nponopuumje 1 : 2) yoKBUPEHUX rpesama of KaecaHor KaMeHa, Koje cy
NnoHeKa[ cacTaB/beHe O BulLe efemeHaTa U boraTuje cTpykType. YobuyajHa nojaBa je
3aWTUTa OA CyHUa W BjeTpa y 0bauky WwKypa. EnemeHT 60je je Takohe npenosHaT Kao Bp/O
Ba)KaH y TPaHCNOHOBaky, Y NUTaky je yjegHayeHa ceujeTna 60ja KameHa Koju ce moxe
NpenosHaTn y, Ha NpMmjep, HaTyp 6eTOHY Kao caBpemeHom 0banKy maTepujana.
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Cnauka 13.,14. peno3Hamsue uszned Tpebutba, yjenuHa Cmapoe epada [23]

Beh je peueHo Aa cam M360p TMNA y NPOLECY apPXUTEKTOHCKOT MPOjeKTOBakba y caBpemeHum
YCNOBMMA WUCTPaXKMBakba KPO3 MpojeKkaT Moxe Aa npeactaB/ba cam KoHuent. M3abapaH je
dparmeHeT rpaga Koju of ypbaHUCTUYKe CTPYKType A0 KoHourypaumje kyhe yHytap 6s10Ka
YMHM MOYETHM KouenT 3a Aasby TpaHchopmaumjy. [lakne, y MeToA010WKOM NOCTYMNKY npoLec
MpojeKTOBarba Ce, Yy OBOM CAy4ajy, 3aCHMBA HA aHA/M3M TUMA KAO HOCMOLA KYATYpPO/OLIKe
cneumoUUHOCTM U UOEHTUTETA, Te HEroBe TpaHchopmaumje y CKNaZy Ca CaBpPeMeHUM
3axTjeBMMa U IMYHUM MMarnHaumjama. CTora ce TUN yKOpjerbeH Yy apXUTEKTYPU MPOLLIOCTH
npoy4asa, CTBapasiavykm TYMaum U KOPUCTM Ka0 eNeMeHT Koju Hagorpahyjemo. / cn. 15, 16, 17, 18/

Cnuka 15, 16. Tunosnowka mpaHcgopmayuja 6:10Ka U CKaA0Ma suwenopoduyHoz CMmaHo8arba. 3a0pasa ce
npasusaHocm Kybyca, mpunapmum-a nodjena u ocHosHa rponopyuja [28]
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Cnuka 17, 18. TpunapmumHu CKA0M U munosaowka eapujayuja [28]

5. 3AK/bYYHA PASMATPAHA

Y HacTajyhem rnobaHom OKpyKery NUTarbe KYATYPHOT KOHTUHYMTETa U NAeHTUTETa NPoCTopa
nocTaje o4 K/by4yHOTr 3Hayaja. 3a MCNPaBHO MoJa3vwWTe y NPOLLECY NPOjeKTOBama, a Y LUnby
noctnsarba oBux GeHOMeHa, MPBEHCTBEHO je NoTPebHO MHTYUTUBHO ocjehatbe mjecTa, 3aTum
pasymujeBatbe, MOWTOBakE U, KOHAYHO, KPeaTUBHA UHTePRpeTaLMja KyATypHOr Hac/beha.

MNpema Anbept Mepe Fomesy (Albrto Pérez Goméz), ako apXMTEKTYPY CXBAaTUMO Kao LUMPOKY
YMjETHUYKY NpakKcy Koja nobave o3Havyasa Hal 3ajeAHUYKM NPOCTOP, NUTakbe eTUYHOCTU Y
apxuTeKTypu nocjeayje XuTHOCT. OH eTUYHOCT [0BOAM Y YCKY Be3y ca MOETCKOM
MMarnHauunjom apxuTekTe Koja je OybOKO yKopujerbeHa Yy Kysnmypu, TaKo CTBOPEHO
APXUTEKTOHCKO ajeno, npema fomesy, KOMyHULMPA 3HaYeHe KPO3 UCKYCTBO apXUTEKType.
[20] Npema reroBom MulL/bEHY, NOETUYKA U KPUTUYKA AMMEH3Mja apxuTekType Hasu ce
UCTUHCKN BaXKHUM MWUTarbem 3a YOBjeKa Y KYATYpHO cneunduyHMM yCI0BMMA, a WTO npuje
cBEra 3HauuM OTKPMBatbe 3Hayerba M3a CBAaKOAHEBHWULE W HeHWx nojaBa. Ha oBaj HauuH
cxBaheHa apxuTekTypa aeduHucaHa je ctBapHowhy BpemeHa W npocTopa, cTBapHowhy
ApywTBeHux notpeba:

PasHosMKe, anu cneunduyHo KyaTypHe npakce CnocobHe cy 3a MOeTCKO M3parkaBakbe ynpaBo
KPO3 pasHOMMKOCTM je3nKa. CBaKa pa3HO/MKA MOEeTCKa apTUKy/lauuja 3ajegHWYKOr cBujeTa
NPUAOHOCK Halwem 6oraTom JbyCKom Hacsbehy (..), BaXKHO je CXBaTUTU KaKO Cy JIOKanHe
YMjETHUYKE W apXMTEKTOHCKE NpaKce Ha/IMK Ha AparoujeHe yrpoxeHe BpcTe. Hbux No cBaky
umnjeHy Tpeba oudyBaTM, jep MapadOKCasHO, UCTUHCKO JbyACKO pasymujeBatbe OBUCKM O
PasNMYMTOCTH, @ HE 0 XOMoreHocTH. [20]

MNpema F'omesy, MAKO ce eTUKa TeEM/bM HA PALMOHANHOCTU, HEAOCTAaTaK MMarMHauuje moxe
6UTM y3pOK MOpanHWX Heycnjexa. MmarMHauuja je Ta Koja MoXe fa TpaHcdopmue
CTBAapHOCT M fa npobnemuma npuhe M3 HeoyeKMBaHoOr npasua. MmarvHaumja cagp:u
MEMOPMUjY U 3Hakbe, AaKNe APYLITBEHY U KYATYPHY HaKyMUHY KOjoj NpuAasm ca oTKAoHOM. [21]

HOannbop Becnej (Dalibor Vesely) jeaHako Bjepyje Aa “apxvTeKTypa MMa NaTeHTHU KanauuteT
43 NOMUPK CBe HMBOE peasHocTU” [22] n Harnawaea 3Ha4aj NPoMjeHe W Npowunperba Nosba
KPeaTMBHOCTM Y MpoLecy NpojeKToBaka, rAaje apxMTekTypa cama Kpeupa Amjanor ca fatum
YC/I0BMMa KOjU je OKpY:Kyjy, npoHanasehu moryhHOCT ycnocTaB/batba OAHOCA ancTpaKkTHe
naeje 1 KoOHUeNTyasHMUX CTPYKTYPa ca KOHKPETHUM CUTyaLMjaMa CBaKOAHEBHOT KMBOTa. To je
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HauMH OCTBapera pPasyM/bUBMX KOMYHMKaLMja Koje Cce MOry CaeTo Onucath Kao
KOMYHUKamueHu rnpocmop. [22]

Y pagy je pasmoOTpeH TWUMNOMOWKM NPUCTYN Y KPeaTUBHOM Mpouecy apXUTEKTOHCKOr
npojekToBakba, Kao Moryh mexaHu3am y oOuyBarby KYyATYPHOT WAEHTUTETA U KYNTypHe
cneundumyHocTn. McToBpemMeHO, Kpo3 WUCTParkKMBAYKM MpojekaT ce MOoKylana MaycTposaTu
MoryhHOCT ga ce caBpeMeHMM je3MKOM a Kpo3 KpeaTMBHY TUMOOLWKY TpaHchopmaumjy
nocrojehunx enemeHaTa MAEHTUTETA OCTBAPU KYNTYPHU KOHTUHYMUTET U ocjehaj npunagHocTu
HEeKoOM mjecTy, WwTo 6u y cknagy ca Ffome3oBuMM cTaBOM HBuia eTUUYKa AUMEH3Mja apXUTEKTYpe
y caBpemeHoM cTamy rnobanHe yHubuKaumje ceumjeta.
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MPUMNPEMA N TOK U3IPAAHE 3rPAAE APXUTEKTOHCKO-TPALEBUHCKO-
FEOOETCKOI ®AKYNTETA YHUBEP3UTETA Y BAHATYUM

ATlICTPAKT

Mpouec wu3rpagre 3rpage ApXUMTEKTOHCKo-rpaheBUMHCKO-reoaeTckor dakynteta YHuBep3suteta vy
batbanyum 3anouveo je 2008. roguMHe WM3paZOM HeONxoAHe TeXHUYKe [OKyMeHTauuje Koja je
noapasymujesana usbop npsoHarpaheHor KOHKYPCHOT pjelera, u3pagy MaejHor u MnasHor npojekTa u
npubassbarbe NOTPeOHMX carnacHocTU M ofobpersa. MNpea dasa n3rpagre 06jekTa je 3anoyena Kpajem
2012. roauHe n nogpasymujesa nssoherbe gujena rpybux rpaheBUHCKUX pafoBa, OAHOCHO M3rpagmy
OCHOBHOI KOHCTPYKTUMBHOT CK/oMa, 6e3 n3page 3aBpLIHMX efieMeHaTa BakbCKOr OMOTaya, PaBHOr KPoBa,
YHYTpawmMx 06paga, MHCTaNaLUMOHKUX cUCTEMA M yrpaatbe ypehaja u onpeme. Y pagy ce gaje nperneg
npunpeme u n3pasge UHBECTULMOHO-TEXHUYKE AOKYMEHTALMje M TOK PafoBa Ha U3rpagtbu objeKkTa.

KroyuHe pujeyu: 32pada, 00KymeHmauyuja, us2paora

PREPARATION AND COURSE OF CONSTRUCTION OF THE FACULTY OF
ARCHITECTURE, CIVIL ENGINEERING AND GEODESY BUILDING, UNIVERSITY OF
BANJA LUKA

ABSTRACT

The process of building the Faculty of Architecture, Civil Engineering and Geodesy, University of Banja
Luka began in 2008 with the preparation of the necessary technical documentation. This implied a
selection of the winning competition design solutions, Preliminary and Final project and obtaining the
necessary permits and approvals. The first phase of construction began in late 2012 and includeed
construction of basic structural system, without making final elements of the outer layer, flat roof,
internal processing, installation systems and installation of equipment and machinery. This paper
provides an overview of the preparation and development of investment - technical documentation and
course of the construction of the facility.

Key words: building, documentation, construction
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1. APXUTEKTOHCKO PJEWLEHE N USPAOA WHBECTULIMOHO-TEXHUYKE
AORYMEHTAUMIE

ApXUTEKTOHCKO-rpaheBnHCKO-reoaeTckn dakynteT u YHusepsuteT y Barbanyum cy y TOKy
2008. rogunHe MOKPEHYNIN UHULMjATUBY 33 U3PaZy WUHBECTULMOHO-TEXHWUYKE AOKYMeHTauuje
3a u3rpagmy Hose 3rpage PakynTeTa y YHMBEP3UTETCKOM rpagy y baranyum Ha npuHumMnmuma
NacuBHE N UHTENUTeHTHe 3rpage.

Y ToKy 2008. roamHe, 6uo je cnpoBegeH MHMepHU KOHKYpPC 3a U3pady uoejHoe
apXumeKmMOoHCKoR2 rnpojekma — pjeuiera 32pade ApXumeKmoHCKo-epahesuHcKoz hakyamema
y Bamanyyu, Mpea Harpaga — pag nog wudpom 00441, KOHKypcHa Komucuja y cacTasy
MwuneHko CraHkosuh, Pagusoje [AuHynosuh, Muxamno Tumotujesuh, Pajko MaHguh wu
Bepmvua Kynuh  (Bambanyka,  ApPXMTEKTOHCKO-rpaheBMHCKM  daKkynTeT).  AHanusom
npBoHarpaheHor KOHKYPCHOT pjewerba ayTopa Cawe b. Ysope n MannHe Ysopo n notpeba 3a
O/lBMjatb€M HACTaBHOI W HAY4YHOMCTPArKMBAYKOr npoueca Ha Pakyntety geduHucaH je
nosnasHM NpPoOrpamckuM OKBUP 3a MNPOjeKToBarbe 06jeKTa, Koju noapasymujeBa MNpUmMjeHy
npuHUMNA eHepretTcke ePuKAcHOCTH, cneumdUYHUX CTaHOAPAA U MHTEIMITEHTHUX CUCTEMA,
Kao 3Ha4ajHUjuX CTaHAapAa ONTMMU3aLUmje y CaBpeMeHOM rpagutesbeTy (EY Hopme).

JNlokaumja 3a wu3rpagky 3rpage  ApPXUTEKTOHCKO-rpaheBMHCKO-reofeTckor  dakynteta
CMjelITeHa je Y KOMNAeKCcy HeKadalke KacapHe Bpbac, o4HOCHO y cKaony YHUBep3uTeTcKor
rpaga y bamwanyun. Hacnmjehenun npoctop Kojum rasgyje YHuBep3uTeT nogpasymujesa
npocTop 60raT NAapKOBCKMM CTPYKTYpama, TPaBHaTUM MOBPLIMHAMa W 3aliTUheHUM AeHApo
boHAOM, KOjU Yy ypBAHUCTMUKOM CMUCAY NpeacTaB/ba XeTeporeHy rpynauujy objekaTta
NOTNYHO pPas/iMyMTe HamjeHe, BpPemMeHa M3rpagte W apXMTEKTOHCKOr 06/IMKoBaka U
martepujanusaumje. Y TOM CMUCY OCHOBHM 3a4aTaK y npouecy m3rpagre s3rpage Pakyntera,
OZLHOCHO PEKOHCTPYKUMje, Aorpasre M Hagorpagke noctojeher objekta "Tepesa", Koju cy
neduHucanm aytopm Kpos MpejHn npojekart, (Cawa b.4Ysopo, ManuHa Yeopo - aymopu npojekma,
UdejHU  apxumeKmMOHCKU npojekam  32pade  ApPXUmMeEKMOHCKo-epahesuHcKoe  Gakyamema y
YHueep3umemckom 2pady y barmanyyu, ApXumeKmoHCKo-2pahesuHCKuU daxkynmem,
2011).npepcraB/ba NOCTaB/bakbe HOBUX BPUjEAHOCTM WM HauyMHa MNOHAWaka Y OBOM
cneumduyHOM  npocTopy, Te YycnocTaB/batbe peda Yy  MOPGONOLWKO]  CTPYKTYpU
YHMBEP3UTETCKOT rpafa, a Yy CKAaZy ca MPOCTOPHUMM KOHTEKCTOM M notpebama 6yayher
06jeKTa, y3 AOMMHALM]y 3aTeYeHOor npupoaHor GoHAa.

3a apXWUTEKTOHCKO OCTBaper€ Koje npeacTaB/ba MHTEPBEHLMjy Ha noctojehem, npeTxofHo
nsrpaheHom ob6jekTy Tpebano ce cyoumtn ca Hanactom nNpeaycnosBa M Npenpeka, 3a4aTvx
KaKo ¢OM3MYKOM CTPYKTYPOM 3aTEYEHOr Kopnyca TaKo W LWMWMPUM  APXUTEKTOHCKO-
YP6aHUCTUUKMM KOHTEKCTOM nokaumje. 3rpaga "Tepesa" Koja je npeamer paga, a
HamujerbeHa je HoBuMm noTpebama @akynTeTa, CMjelWwTeHa je y LUeEeHTpaslHOM Aaujeny
YHuMBep3uTeTCKOr rpaga. 3rpaaa je usrpaheHa 1889. roamHe n cnyxuna je 3a BojHe notpebe.
Ob6jekarT, Koju Beh ayrM HU3 roguHa Huje y GpyHKLUMjM, Hanasmo ce npuje noveTka pagosa y
Jlollem cTakby, Y3 nojasy owTehera Ha BakbCKUM 3MA0BMMA U MjeCTUMUYHE Baare. BarbCcku
0TBOpPM cy BMAIM y NOLEM CTakby U 3aXTUjEBAIM CY KOMMJIETHY 3aMmjeHy, @ NogHa, mehycnpatHe
M KPOBHa KOHCTPYKLUMja cy u3BegeHe 6e3 cnojeBa AogaTHE TEPMUYKE 3alUTUTE.
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Cnuka 1. "Tepesa", YHuUsep3aumemcku 2pad, baranyka, 2011.

MpojekToBaHKU objekaT je cnpaTHocTu M+3 Ha noctojehem aujeny, Te Mo+M+3 Ha aorpaheHom
ounjeny  objekta. OCHOBHM  apPXMTEKTOHCKO-YPOAHUCTMYKM  MapameTpu, NpPOCTOPHA
opraHu3aumja cagpskaja, nosoxaj objekta Ha JIoKauuju /MaKCUMaiHU XOPU3OHTaNHU M
BEPTMKaNHM rabaput/, HauumHM npuctyna objekTy, Te enemeHTM O06AMKOBarba MU
MaTepujanusaumje cy peduHucaHn Yy  cknagy ca  Baxkehom  MPOCTOPHO-NaHCKOM
AOKyMeHTaumjom, PerynaumMoHum nnaHom ,,CTYAEHTCKM  LEeHTap“, npocTopHUM W
dYHKUMOHANHMM noTpebama objekTa, peasHMm moryhHOCTMMA Ha /OKaLMju, MonoXKajem
cycjeaHux objekaTta, noctojehux M naaHUpaHuMx caobpahajHUX KOMyHMKaLMja U 3eNeHuX
noBpLuHa, Te notTpebama y opraHM3aumju U maTepujanmsaumjm objekTa y Lu/by eHepreTcke
edukacHocTn, a peTa/bHO cy patm MoejHum npojekmom, YpBaHUCTUUYKO-MEXHUYKUM
yCA08UMA 33 PEKOHCTPYKLMjy, afantauujy, Aorpafry M Hagorpaarby noctojeher objekTa
3rpage ApxuTeKToHcKo-rpaheBuMHCKor dakynteta y bynesapy Bojsoge MeTpa Bojosuha vy
barwbanyun w Jlokayujckum ycao8uma 3a PEKOHCTPYKUWjy, ajanTauujy, Aorpagwy U
Hagorpagky nocrojeher objekTa 3rpage ApxMTeKToHCKo-rpaheBuHCcKor dakynTeTa y bynesapy
Bojsoge Metpa bojosuha y Bawanyuu, 6p. 03-364-1916/11 (Baranyka, Opjesberbe 3a
npoctopHo ypehemwe, Npag barbanyka, 2011).
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Cnuka 3. Hosa 32pada ®akysmema, u38o0 u3 rnpojekmHe AoKymeHmayuje /apxumeKmoHcKu npojekam/

MpoctopHe notpebe 3rpase cy aedrHUCAHE TPEHYTHUM U NAAHUpPAHUM Bpojem CTyaeHaTa, Te
HaCTaBHMM NPOLLECOM KOjU ce ofBWja Ha TpW oacjeka. Y OyHKUMOHANHOM M 06JAMKOBHOM
cmucay, npegsuheHa je MHOBATMBHA pemojenaumja noctojeher objekTa Koja, npu TOMe,
oCTBapyje [OMNPUHOC BU3YENTHOM WAEHTUTETY YHWBEP3UTETCKOr rpafa. Y NpPOjeKTaHTCKOM
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ETT Talo [ LTTTTTTTTT]

122-137 | 125



122-137 | 126

C. Ysopo, M. Ysopo, P. Benecaun Mpunpema v Tok usrpagsbe srpage ... [1] 2013 1[1] AT+

NOCTYMKY je jaCHO CTaB/beHO A0 3Hakba Aa je pujed O HajorpagrbyM W Jorpagtou,
HeJBOCMUC/IEHUM MOCTaB/batbeM AuHMje u3mehy crtapor u Hosor. Moctojeha 3rpaga, ¢
TPAAMLMOHANHUM CTU/ICKUM e/leMeHTMMa, HagoBesyje ce Ha caBpemeHO 06aMKoBaH HOBM,
HagorpaheHn auo objekta. KombuHauuja cTtapor M HOBOI OAFOBOP je Ha TeXkY Ka
npuxeaTarby, UAEHTUPUKALMjU Of, CTpaHe HOBUX KOpUCHWMKA. KombuHauuMja MHOBATMBHOr
WHTEPHAUMOHANHOT CTUAA W TPAAMUMOHANHUX apXMTEKTOHCKMX enemeHaTta npeacTaB/ba
npeanaH oAroBop 3a ONwTe NPUXBaTakbe N MAEHTUOUKOBAHE C 0BjEKTOM.

AKO ce 3Hauyaj apxuTeKType oriesa y HheHoj cnocobHocTn ga octeapu ogpeheHy atmocdepy y
NpocTopy, WU Tako 0bAMKyje HauMHe NOoHalarba Yy Hemy, OHZa cy pykoBoaehu npuHLMMM
TOKOM pa3paje apXMTEKTOHCKOT pjellerba U U3page NpojeKTHe AOKyMeHTauuje bunu:

®  MNaHMPaTU HOBM 0BjeKaT Kao enemeHT ypbaHUCTUYKOT peaa,

®  Y4YMHMTM 3rpagy byayher pakynTeta pasym/bMBOM M NPUCTYNAYHOM KOPUCHULMMA,
®  OCTBapMUTM KYATYPHWU AONPUHOC aTMOCHepn eayKaTMBHOT NPOCTOPa,

e peayKuMja cpeacTasa U TeXHba Npema O4PXKMUBOCTH.

Crora ce BoniymeH gorpaheHor anjena objekta anctaHumpa og, noctojeher objekTa, npu yemy
ce pgedpuHucaHe, nocrtojehe cnpaTHe BUCMHE MpaTe BEOMA CTPOFO M MPEHOCe U Ha HOBWU AMO
objeKTa. ApxuTekTypa HoBor objeKkTa peayKoBaHa je Ha ambanay, AOK je jeaMHO Npo3padHu
X0/, CTaK/ieHM Kybyc Koju noBesyje HOBO M CTapo 34ake, oHO "Buwe" wWTO rpaheBuHy Ha
oppeheHn HaumMH YMHu nocebHom. ObjeKaT BU3yeNHO KOMYyHUUMPA /xMbpua cTapo + HoBo/ ¢
OKpY)KereM MyTeEM TPAHCMAPEHTHOr YNA3HOF MpPOYesba jaCHO yCMjepeHor npema rn1aBHOM
KOMYHMKaLMOHOM MpasLy, O4HOCHO NjellayKkoj aneju YHUBEP3UTETCKOr rpaja. YHyTpalu
NpoCTOp 3rpaZe OTKPMBA Ce NMPema OBOj KOMYHWMKALUMjKM NPEKO MPUCTYNHOr N1aTtoa uujenom
BMCWMHOM CBOT NPO3PAYHOr LEeHTPanHor xona, gajyhu Ham yBuzA y cBe OHO LWTO ce goraha
yHyTap objekta. Tokom gaHa objekaT paKynTeTa ynuja cBjeTnocT, a Hohy je npojeKkTyje npema
oKpyKerby. OBakaB KoHLenT omoryhaBa fAa MNOCjeTMOUM KOMMJIEKCA MOCTaHy Y4YyecHUUM
€BEHTYa/IHOT AellaBakba Yy X0y GaKyaTeTa Mako PUNYKM HUCY Yy 0BjeKTy.

OpHoc noctojeher ob6jeKTa M BOJyMeHa HOBONAAHMPAHOr Auvjena 3rpage ¢akyateta je
ypaBHOTEXKeH. pOoCTOpHM KOHLENT noBe3uBaka U "Mmomupera" pasnvka 6asvpaH je Ha
CUHTE3M 0Ba A8a Kybyca OCTaK/bEHUM LLEHTPASIHUM XOIOM KOjU Ce NPOTEXE KPO3 CBE eTaxe
no BUCUMHU. OCHOBHM OBAMKOBHM enemeHT 0bjeKTa je TaKo HacTana LLeHTpanHa, HaTKPUMBEHaA
yAvua, 3eHUTANIHO OCBMjeT/beHa, Koja ce npoTerke Kpo3 cBe eTaxe. Osgje je ocTBapeHa
Be/IMKA ryctoha nNpPOCTOPHUX MpeKnanaka, AuMHaMuyaH ¢oaje NyH ranepuja, MOCTOBa,
npoaopa, Bu3ypa u HUwa. Ty ce oaBuja CycpeT cTapor U HoBor objekTta, Heba u Tha. Mace
objekTa 06/IMKOBaHe cy Ha HajjeaHOCTaBHUjM moryhu HaumH, 6e3  CTPYKTypanHUx
nojeauMHOCTH, OCUM efleMeHaTa 33 3alTUTY 04, CYHLA KOju Cy PUTMWUYHU U He pasbujajy
jeQMHCTBO MOBPLWKMHA. YMjecTo pacKOWHe MOjaBHOCTM, OBAje Ce MnowTyje 3axTjeB 3a
OorpaHMyYaBatbe W Cy34PXKAHOCT. APXMTEKTOHCKO pjewere, Yy OYHKUMOHANHOM CMUCAY
npupoaHo Hamehe UeHTPanHy no3vuMjy BeauKor amouteaTpa Koju peduHuwe 6asHe
KOMYHWKaUMoHe npasue yHyTap u uamely objekaTa. JefHOCTaBHa, Ha TEK HEKOJIMKO
06NMKOBHUX efleMeHaTa peAyKoBaHa HOBa 3rpaga, Tpebana 6u mmatu  dyHKUMjy
KOHTpanyHKTa y ogHocy Ha nocTtojehu objekar.

Mpouec npunpeme MHBECTULIMOHO-TEXHMYKE AOKYMEHTAUMje je 3a0KpYKeH n3pagom nasHor
npojekta (Cawa b.Ysopo /rnaBHM M 0AroBOpHM npojekTaHT/, ManuHa Ysopo, PaposaH
BenecnvH, Bopuc Jangpuh, Urop LWKunuHa, CuHuwa Byhuh /oaroBopHU npojekTaHTu/,
[NaBHW NpojeKaT PEKOHCTPYKUNje, aganTaumje, orpasare U Hagorpaame nocrojeher objekta
3rpage ApxuTeKTOHCKO-rpaheBuMHCKoOr daKkynteta y bynesapy Bojsoge MeTpa Bojosuha vy
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Barbanyun, APXUTEKTOHCKO rpaheBuHCKM dakyntet, 2012) u CTyavje O €eHepreTckoj
edpukacHoctn - lepxapg Konejuur (Gerhard Kopeinig), Energy efficiency report, (Velden,
ARCH+MORE ZT GmbH, 2012.) Kojuma cy peduHMCaHM CBU enemeHTU O yHKUMOHaNHe
opraHusaumje, matepujanmsaumje n obnmkosara byayher objekta n notBphHeHn JOCTUTHUTU
CTaHAapAM 33 MacvMBHe 3rpage, Te CTBOPEHW YC/I0BU 3a M3gaBarbe ofobperba 3a rpaherse.
(Pjewerbe 3a n3Boherbe pafoBa Ha PEKOHCTPYKLMjWU, afanTaumjn, 4Orpastbu U HaZorpastbu
noctojeher objekta 3rpage ApxuTeKTOHCKO-rpafieBuHCKor dakynteta y bynesapy Bojsoae
Metpa bojosuha y Barbanyum, 6p. 03-360-129/12 (Barbanyka, Opje/berbe 3a MPOCTOPHO
ypehewe, lpas bawanyka, 2012). CeBe nocnoBe Ha WU3paguM MHBECTULMOHO-TEXHUYKE
OOKyMmeHTaunje GakynTeT je u3Beo 6e3 maTepujasiHe HaKHage.
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Cnuka 4. Hosea 32pada ®axkynmema, u3800 U3 npojekmHe doKymeHmayuje / npojekam KoHcmpyKkyuje /
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2. TEHAEPCKA JOKYMEHTALWIA NPBE ®A3E U3ITPAOHE 3TPAAE
GAKYNTETA

Ha ocHoBy MemopaHayma o peanusauuju npojekta ,CaHaumja objekta 3a notpebe
ApXxuUTeKTOHCKO-rpaheBuHcKor dakynteta y bawanyum”, og 2011. roanHe, M3 E€KOHOMCKO-
coumjanHe KOMMOHeHTe pa3BojHor nporpama Penybavke Cpncke goauvje/beHa cy HeonxoaHa
CpeAcTBa 3a NpUMNpPeMy U noyeTak pafoBa Ha usrpaarbu 3rpage Pakynteta. C 063mpom Ha
npeapadyHcKy BpujegHocT objekTa, yrepheHo je aa he goamje/beHa cpeactsa 6UTH AOBO/BHA
33 M3pady Amjena MHBECTUUMOHO-TEXHWYKE AOKYMeHTauuje, npubas/batbe ofobperba 3a
rpaherse 1 n3sohere npse dpase pagosa.

MNpBa ¢asa wmsrpagte noppasymujeBa mssoherbe aujena rpybux rpaheBMHCKUX papoBa,
OOHOCHO M3rpagHy OCHOBHOI KOHCTPYKTMBHOT CK/AoMa, 6e3 u3paje 3aBpLIHMX efeMeHaTta
BaHbCKOI OMOTaya, PaBHOr KPOBa, YHYTpaLtbuX 06pasa, MHCTaNaUMOHMX CUCTEMA U Yrpadte
ypehaja n onpeme.

[JorpaheHn n HapgorpaheHn ano objeKTa je NpPOjeKTOBaH Ca CKENETHUM KOHCTPYKTUBHUM
CUCTEMOM KOjU Ce 3aCHMBA Ha apMMPAHOBETOHCKUM U YeSIMYHUM CTy6oBMMA M Noasaakama
Koje ce npyxajy y oba npasua. MNocmaTpaHo reHepanHo, objekaT Hema Harie npomjeHe
BMCMHA Na je dyHAMPAH Ha jeaMHCTBEHO] apMUPaAHOBETOHCKOj TeMesbHOj naoyn aebsbuHe
0=60 um. Ob6jekat je ¢yHAMPAH Ha LWI/bYHKOBUTO-MjECKOBUTOM Ty [06pe HOCMBOCTM ca
OYEeKMBaHMM HMBOOM noa3emMHe Boge Ha -4.7 M 04 KOTe TepeHa, Koju y
NPOjeKTOBaHOM/MjepeHOM HMBOY He YyTWye 3Ha4yajHO Ha objekaT y TOKy rpagke U
ekcnnoaTaumje (EnabopaT O reomexaHWMYKMM KapaKTepUCTMKama TepeHa 3a noTpebe
Hagjorpagre — gorpaaresrpage Ard-a y barwwanyum (bujesmsunHa, FreoTex-nayc, 4. o. 0., 2007).

Mpeactyanja o moryhHocTMma McKopuwhaeaka reoTepmasiHe eHeprmnje HUCKe eHTannuje us
noA3eMHUX BOAA Ha NIOKAaNMTeTy Kamnyca y barbanyum ca npensiorom AasbUx UCTPaXKMBaHa
Barbanyka, MbUC NHKerepuHr, 4. o. 0., 2011).

MehycnpaTtHe KOHCTPpYKUMje Cy apMUPaHOBETOHCKe naoYe PasiMunTx anmeHsuja /oebbuHe
12 po 20 um/ Koje ce ocnamajy Ha apmupaHobeToHCKe noasniake M naaTHa, cuctema cy
KPCTacTO apMMpaHMX MAo4Ya U NaoYa Koje Hoce y jeaHOM npasuy. Paznnuute pebsbuHe cy
Y3POKOBaHe pas/IMuNTMM pPacnoHMMa MOjeguMHMX MJIo4a U Pas/IMYUTUM  KOPUCHUM
onTepehersnma y 3aBUCHOCTU Of HamjeHe npoctopa. lperpagHy 3MA0BM /yHyTpawru U
CNosbHU/ cy NPOjeKTOBaHM 04 NOPOHETOH 610KOBA Ca KOHCTPYKTUBHUM U TEPMOU30NaTUBHUM
KapaKTepUCTMKA Y CKAaZy Ca NPOCTOPHMUM MONOXKAjEM.

Ha ocHoBy TeHaepcke AokymeHTauuje (TeHaepcKka AoKymeHTalumja 6poj: JH/05-3.1587-3/12
33 jaBHy HabaBKy u3Bohera pafoBa Ha M3rpafrbu 3rpage ApXMTEKTOHCKO-rpaheBuHCKoOr
dakynTeTa YHuBep3uTeTa y barbanyumn, 2012) 1 cnpoBeaeHe npoueaype CKAON/beH je Yrosop
0 n3Bohery pafioBa Ha PEKOHCTPYKUMjU, aganTaumjun, gorpagkun U Hagorpaaku nocrojeher
objekTa 3rpase ApxuTeKTOHCKo-rpaheBuHckor ¢akynteta y bynesapy Bojsoge MMeTtpa
BojoBuha y bBawanyum wmsmehy WHBecTutOopa, YHuBep3uTeta y bawbanyuu, M M3Bohaua
pagoBa, Mpagutes, a. 4. Tecnuh. MocnoBu cTpy4yHOr Haga30pa Cy NoBjepeHU APXUTEKTOHCKO-
rpaheBuMHCKO-reogeTckom dpakynTeTy (Cawa Bb.YBopo, ManuHa Ysopo, PagosaH
benecavH /HapzopHu Tum/ (Barbanyka, ApXUTEKTOHCKO rpaheBuHcku dakyntet, 2012), 6e3
maTepujanHe HakHage. M3Bohay pasoBa je 3BaHUYHO yBeAeH Yy pafoBe NoYeTKOM Aeuembpa
2012. roguHe.
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3. NPEMNEAQ N3BOBEHA PAAOBA

Pagosu npse ¢dase nsrpagrbe srpage Pakyateta mory ce NoAMjennTn y Tpu LjenmnHe:

®  pPaZoBW Ha NPUMNPEMM U OPFraHU3aLLMjM TPASAUANLLTA,
e pagoswu Ha noctojehem aujeny objekTa,
®  pPagoBu Ha HOBOM aujeny objekTa.

Mop npBOM LjenMHOM ce noapasyMujeBajy pafLoBM Ha OpraHM3aunju rpafmamwTa, Te pagoBu
Ha YKNakbakby, NpemjewTakby M 3aWTUTU noctojehunx crtabana y 30HU um3rpagre objekra.
Opyra ujennHa noapasymujeBa pajioBe Ha PEKOHCTPYKUMjM noctojeher objekTta, ojavarby
HEeroBe KOHCTPYKLMje, Te HEerosoj Hagorpagru. Y Tpehy ujennHy cnagajy pagoBu Ha
n3rpagtby HoBor Aauvjena objekTa, WTO nogpasymujeBa 3em/baHe PafoBe, M30aaTepcke
pafoBe NoA3emMHe eTaxke M apMuMpaHobeToHCKe pagose.

Cnuka 5. lMpeHowerse cmabana ca nokayuje 3epade @akyamema

3.1. MPEMIJELWUTAHE, YK/TIABAKE U 3ALLUTUTA MOCTOJERNX CTABANIA

LLIMpoKOM MALUMHCKOM WMCKONy Ha porpaheHom auvjeny objekta npeTxoauna je npunpema
NoKaumnje y KOjoj je HajsHayajHWju AOMO0 aAKTUBHOCTM NpeacTaB/baNo NpemjewTatbe U
yKnawbarbe nocrojehux crabana.

Mop Hap3opom UMHCTUTYTA 3a reHeTMuke pecypce YHuBep3uTeTa y barbanyum, a npema
Ctpy4yHOM an.un;eH;y1 Penybnunykor 3aBoAa 3a 3alWITUTY KYATYPHO-UCTOPUJCKOT U NPUPOSHOT
Hacsbeha (CmpyyHo muwreerse 6p. 07/1.30/625-765/12 (Barbanyka, Penybauyku 30800 3a 3awmumy
Ky/IMypHO-UCMOPUjCKo2 U npupodHoz Hacseeha, MuHucmapcmeo npocsjeme u Kyamype Penybruke
Cpricke, 2012), U3BPLUEHO je Yy TOKy Mjecela jaHyapa 2013. roavHe npemjeluTarbe Tpu cTabna
/jaBop rno6o3HK, janaHcka Tpewrba W NanupacTa bpesa/ Ha NPeTXo4HO A06PO NpUNPeM/beHY
NIOKALMjy Y KOMMieKcy YHUBEP3UTETCKOT rpaga, Te yKnarare ctabana y obyxsaty nssohema
pafoBa Ha m3rpagkun objekTa. 3a cBako cTabsio Koje je npemjewTeHo, OKBMPHO je yTBpheH
NPeYHUK M AybMHA MCKoMa Ha TAYHO YTBPHEHWM MjecTMMa W U3BPLUEHA NpPUMNPema npuje
noyeTka OTKOMaBakba Kopujera.
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CBa ocTtana ctabna y obyxsaTy rpaguavwita Koja ce 3agp:kasajy ¢ou3Mukm cy 3awTtuheHa.
3aWwTUTHMUM Mjepama je npeasuheHo aa ce cea gebna omoTajy jyTom Uam Apyrum NPUpPoaHUM
maTepujanom, Kpowre nuwhapa opexy, rpynauuje papseha orpage orpagom nake
KOHCTPYKUMje, pafoBu Yy ONM3MHU KOPMjeHOBOr cucTema M3BOLEe pPyd4HO W wu3bjerasa
AenoHoBare rpahleBUHCKOr MaTepujana u NapKkuparbe mexaHusauuje y 611snHmn ctabana.

3.2. NOCTOJERU OBJEKAT

MNoctojehn objekaT — 3rpaga "Tepesa" je onekom 3mpgaH objekart, cnpatHoctv M+1+M, ca
apMupaHobeToHCKMM  mehycnpaTHMM  KOHCTpyKuMjama. TOKOM  M3pafe  TexHU4YKe
AOKYMeHTaumje — npojekta noctojeher crtaka, U3BPLUEHO je AeTa/bHO CHUMAHE reomeTpuje
0b6jeKTa, WTO je noapasymujeBano M OTKOMaBakbe Temesba Yy Uwby yTBphMBarba aybuHe
dyHaMparba. OBe aKTMBHOCTM Cy Jafe npeumsaH yBuA y reomeTpujy objekta, ann He u y
HEroBy MaTepujannsaumjy.

MoyeTaK pafoBa Ha PEKOHCTPYKUMjM 3rpage "Tepes3a" je nogpasymmnjeBao yKnarbarbe CBUX
3aBpLUHNX 0B6pajda ca 3M40Ba M NOAOBA, Te Aje/IMMUYHO PyLUEHE NOjeAMHUX KOHCTPYKTUBHUX
enemeHaTta. OBMM pagoBMMa je KOHCTPYKLMja 06jeKTa orosbeHa y MOTNYHOCTM, Te Ce TaKo
CTEKAo YBUA Y MpUMUjerbeHa TEeXHUYKa pjellerba M maTepujane, MHOBATMBHE 3a Bpujeme
nsrpagrbe objekTa.

31a0BM, 3MAaHM NYHOM OMEKOM CTapor aycTpujckor ¢opmaTa, yHAMPAHU cy HA BETOHCKUM
TpaKacTum Temes/bMMa, @ apMUPAHOBETOHCKN cTy60BM Ha BETOHCKMM TemesbMMa camuumma.
HazaBpaTHMLM M HATNPO3OPHULM Y 3UO0BMMA CY U3BEAEHM KAO NYYHU eleMeHTU. Y OKBUpY
3UA,0Ba MHTEIPUCAHW CY BEHTUNALLMOHM KaHA/IM MOCTAB/bEHN Y CBAKO KOHCTPYKTUBHO MOJbE.

Cnuka 6. KoHCmpyKyuja 06jekma HAKOH YKAakara gpacade

BepTuKanHW cepKaaXKM HUCY U3BEAEHM, AOK je Y paBHM MehycnpaTHe KOHCTPYKLMje npucyTaH
apPMMPAHOBETOHCKM XOPM3OHTANIHM cepKaaxK. Mmajyhu oBo y BMAY, KOHCTaTaumja fdata y
NPOjEKTHO] LOKYMEHTaLMjU BE3aHO 3a AaTMpatbe apMUPaHODETOHCKUX enemeHaTa objeKTa
Huje TayHa, Beh cy y NuTarby U3BOPHU apMUPAHOBETOHCKM enemMeHTN U3 BpemMeHa nsrpagme
06jeKTa, WTO MX cBpCTaBa Mehy HajpaHuje apMnpaHObeTOHCKe KOHCTpYKuMje y CprcKoj.
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Y unby dopmuparba byayhe usnoxkbeHe noctaBke O M3rpagkby 3rpage, cadvyBaHu cy
OpurMHanHW aujenosu 6pasapwuje (Npo3opu, BpaTa, CTeNeHWWHe orpage), HanKoHcke
6eToHCKe orpage, y3opuu apmatype, oneke u 6eToHa, Te reonowkor npoduaa Taa MCnog,
obyxBaTa usrpagre objekra.

Y un/by 3a40B0/baBakba eHepreTcke epUKacHOCTM 0bjeKTa U Herose CTaTMyKe CTabUAHOCTH,
M3BpLIEHO je oOjayaBarbe noctojehux BGETOHCKMX Temesba, Te HWUXOBO obnarake
TBpAONpecoBaHom Tepmowusonauujom. Moctojehn cTyboBM M apmupaHob6eTOHCKa noya
ucnog, npoctopa byayhe 6ubnnoTeke cy ojadaHm KAPOOHCKMM NAATHUMA.

Cnuka 7. Oja4asarbe KOHCMPYKMUBHUX efemeHama nocmojehez oujena objekma

Cnuka 8. YenuyHa KoHcmpyKyuja HadoepaheHoe dujena objekma / 6ydyha 6ubsuomeka

3.3. HAOOIrPAAHA NOCTOJEREN OBJEKTA

MpojekTHOM AOKymMeHTauuMjom je npensuheHo nosehaBake cnpaTHOCTM noctojeher objeKkTa
Ha M+3. 3a KOHCTPYKTMBHU cucTem HagorpaheHor anjena objekta nsabpaHa je naka yenuyHa
CKesleTHa KOHCTPYKLUMja, Koja je cnperHyta ca TaHKOM apmupaHobeToHcKkom niovyom. OBaj
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KOHLLENT KOHCTPYKTUBHOI CUCTEMA HaJorpasibe, YKbydyjyhu u nake yHyTpawme nperpage u
obs10ore, HWje 3Ha4YajHO yTULLA0 Ha nocTojehy MacnBHY KOHCTPYKUMjy objekTa.

MpBOOWTHA, yHYyTpalba BEpPTUKA/NHA KOMYHMKAUMja je uamjewTeHa Ha 3anagHy dacagHy
paBaH noctojeher anjena objekta. HOBONPOjeKTOBaHO CTEMEHULITE TUME, Y apPXMTEKTOHCKOM
N KOHCTPYKTUBHOM CMUCAY, NPeACTaB/ba HE3aBUCHY NPOCTOPHY U 06IMKOBHY LjeNnHY.

Y cknafly ca NPOCTOPHUM KOHTEKCTOM M HamjeHom byayher ob6jekTa y3 noTpeby 3a ovyBarbem
n oborahusarbem 3ateyeHor npupogHor GoHAa, paBaH KpoB HagorpaheHor anjena objekra je
HEeMMHOBHO 3axXTWjeBaA0 HEroBO O3e/leHbaBatbe 1 CTBapakbe yCioBa 3a bopaBak v pag /byam y
NPUPOAHOM ambujeHTy.

Cnuka 9. HadozpaheHu duo objekma

Cnuka 10. TemesoHa jama dozpaheHoe Oujena objekma

3.4. NUCKOMN TEME/bHE JAME

Ha OCHOBY reoTeXHWYKUX WCTPAXKHWX PafloBa M UCTPAKHMX PajoBa y UWby yTBphUBaHa
M3[aWHOCTM NOoA3eMHUX BOZa, 33 NoTpebe KoHAMUMpatba 0bjekTa M geduHUCarba Herose
eHepreTcke e¢puKacHOCTH, M3BpWeEHUX y dasuM M 3a notpebe npojekToBara, ypaheHo je
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BEPTUKANHO NO3ULMOHUPatbe 0bjekTa. Tume je jacHo gedurHUcaHa aybrHa 3em/baHOr UCKoNa
W faTa KOTa Noga NoA3emMHe eTaxe.

CTUuajeM OKOJIHOCTW, 3eM/baHWM pPajoBuM cy 36or HebnaroBpemeHor npemjewwTakba U
YKNatbarba cTabana ca nokauunje usrpagte ob6jeKTa 3amnoyenn y nepuoay MHTE3UBHUX
aTMocdepcKMx NafaBuHa, WTo je ycnosmno nosehasarbe HMBOA NOA3EMHUX BoAa 3a cca 120
LM OZ, UCTPAXKHUM pasoBUMA yTBphHeHOr HMBOA NoA3eMHUX BOAA U AedUHUCAHE KOTe cKona
TemeJsbHe jame.

PafoBu Ha LWIMPOKOM 3eM/baHOM MCKOMY M Aa/bW PASOBU Ha M3rpagtbu Temes/bHe naode, 36or
OTE)aHMX YCNoBa pafa Cy YCNopeHW M Hucy ce mornn obaebat 6e3 KOHTUHyMpaHor
uprn/bera Boge M3 TemesbHe jame. Y umby omoryhasakba mM3Bohera pagoBa, OLHOCHO
MCNyMnaBarba BOAE U3 TeMesbHe jame, NpubaB/beHa je MysbHa NMymna A0BO/bHOT KanauumTeTa,
a BOAA M3 TeMes/bHe jame MpenymnaBaHa y KaHANM3aUMOHW KOMEKTOP Y LieHTPasHoj aneju
KOoMNieKca YHUBEP3UTETCKU rpag,.

3.5. U30NATEPCKM PAOOBU HA MOA3EMHOJ ETAXKN

MpojekTHUM pjeluersem je npeasuheHo Aa ce NoAPYMCKA eTayKa XMAPOU30/Yje CUHTETUYKUM
donrjama ca cnojeBrMma reoTekCcTUAa NPEKO TBPAONPECcOBaHe TepMomn3onaLmje.

BMCOK HMBO MOA3EMHMX BOAA je MOBYKAo 3a cobom noTpeby npenpojektoBarba 06Mma
Xnapousonaumje ykonaHor aujena objekta, Te ¢dekanHe u atmochepcke KaHanusauuje y
gorbem / TemesbHOM pasBoay. M3mjeHe ce ogHoce Ha noTpeby 3alwTuTe ynasa y nogpyMCcKu
Ano objekta, wWTo je 3a cobom MOBYKJAO MOTpeby 3a XMAPOU30NALMJOM U OTBOPEHOT
amouTeaTpa.

[Jorbun passog dekasHe n aTmochepcke KaHanmsaumje je usseneH y 6ETOHCKMM KaHanuma
ncnoa, noasoxHor 6etoHa, 060CTPaHO XMAPOU30/I0BAHMM, YMjU BepTUKANHM WM3BOAM Y
[ABOCTPYKMM LMjeBMMA Mposiase Kpo3 C/10j XOPU3OHTaHe TBPLONpPecoBaHe TepMounsonaLmje
UCrnog TemesbHe naoye.

Cnuka 11. 13on1amepcku padosu nood3emHe emaxce
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3.6. APMWUPAHOBETOHCKM PALOBU

MpoctopHe notpebe y GpyHKLMOHANHO] OpraHM3aumnjm 06jeKTa cy 3axTujeBasie KOHCTPYKTUBHE
enemeHte Behux pacnoHa M NpUMMjeHy HecTaHapAHUX onaatHux cuctema. OB6/AMKOBHO-
BU3ye/IHE KapaKTepuCTMKe GeTOHCKMX MNOBpWMHA Cy 3axTujeBane feduHUCakbe HauyuHa
noctaB/bakba MefhycobHUX crnojeBa WM BpPCTE OMJIATHUX CUCTEMA, Ca NOCeBHMM OCBPTOM Ha
pagHe npekuae 6eToHUpatba.

3a cBaKy OETOHCKY MOBPLUMHY, Y CKAAZy Ca HeHUM KapakTepom (6e3 ob3upa ga am je
NOBPLUMHCKU WUAN ANHUJCKM €NEMEHT), NPOjeKTOBaHOM Y/JI0roM Yy MPOCTOPHO-06AUKOBHUM
KapaKTepMcTMKama objekTa, AeduHMcaHa je BPCTa, TEKCTYpa, Te je A4aT HaupT ciarakba onsare.

MpOojeKTaHTCKM 3axTjeB fa OCHOBHW KOHCTPYKTUBHW eNemMeHTU Byfy cacTaBHWM AMO YKyMHOr
0b61MKoBara NPOCTOpa, YCIOBUAWN Cy AOAATHe 3axTjeBe y morneny TexHonorvje ussoherba
GETOHCKMX KOHCTPYKUMjA, pedoc/besy OeTOHMparba, MPOjeKTOBakby OMaaTe M HauMHy
apMupatba KOHCTPYKTUBHMX eflemeHara.

Cnuka 12. ApmupaHobemoHCKa KOHCMPYKYUja Noo3emMHe emaxce

Cnuka 13. icmoyHa hacada Hoeoe dujena objekma
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3.7. BYAYRE AKTUBHOCTU

Paposu Ha nsrpaamwu npee dase 3rpage Pakynteta, Koju cy 3anodenn Kpajem 2012. roguHe,
npuseaeHn cy Kpajy. CpeacTBa 3a HaCTaBaK pajoBa TPeHYTHO Hucy obesbujeheHa.
3aycTaB/batbe pafoBa Ha HaCTaBKy u3rpagre objekta npoy3pokosBaso 6u  gopatHe
MaTepujasHe TPOLIKOBE, Kao W nponagare u3rpaheHe KOHCTpyKuuMje o0b6jekTa, Koja je
TPEHYTHO OTBOPEHAa, CAMUM TUM U U3NI0XKEHA CBUM aTMOCHEPCKUM yTULLAjUMa.

Mpekna pafoBa W 3aTBaparbe rpaguavwTa 6u 3a cobom NoBykao noTpeby KoHsepsauwuje
nsrpaheHor gujena KOHCTPyKLMje Y Ln/by cnpedyasarba nponagarba. Mopes Tora, HEONXOAHO
6u 6uno obesbujeauTn NoKauujy rpagunnliTa, oHemoryhuUTM HEeKOHTPOo/AMCaH npUCTyn
nsrpaheHMm o6jeKTMa y UW/by 3aWTUTE J/byaM M MaTepujanHux cpeacTaBa. HasegeHe
aKTUBHOCTM Mojpasymujesajy ogpeheHe maTepujanHe TPOLIKOBE, YK/bydyjyhu u TpowKose
NMOHOBHOT MOKpeTaka rPagnunLLTa, Te OApiKaBakba M3rpaheHor NpocTopa y BpeMeHy O0K ce
rpaguamviuTe NOHOBO He aKTUBUPA.

Cnuka 14. [Mpunpema 4YeauyHe KOHCMpPyKyuje

4. 3AK/bYHAK

Kao OCHOBHM 3afaTaK Npu PEKOHCTPYKUMjU, HAJOrpafibu WM [Orpaftby ce npen aytope
nocTtas/ba ogHoc nocTojehe, KYyNTYPHO-UCTOPUJCKN U UHKEHEPCKN CNOjEBUTE apXUTEKType U
[Oorpagke Koja je CBOjUM eNleMEeHTUMA apXMTEKTOHCKe OpraHu3aumje U matepujanusauuje
62u1cKa caBpeMeHOM HauuHy yobanyaBarba npoctopa. KoHayaH pesyntat Tpeba ga obyxsaTu
KBA/IUTET CBUX €NemMeHaTa apXWTEKTOHCKOr M3pasa, Kako CTapor Tako WM HoBsor, YnHehu
jeANHCTBEHO U1 LjeNIoBUTO gjeno.

HacnaunjeheHa apXMTEKTOHCKa CTPYKTypa NocmaTtpaHa je Kao KMBM OpraHmsam W BUTaNHM
npoctop 3a 6yayhe KopucHuke. CranHe npomjeHe Yy QyHKUMOHaNHOM Kopuwheky,
COUMjaNlHOM M MOJMTUYKOM KOHTEKCTY M EKOHOMCKOM pa3Bojy maHudecTyjy ce u Kpos
NpOCTOpHEe MHTepBeHUMje. OHe Cy UCMUCaHe CaBPeMEHWM je3MKOM, MpPU Yemy WMCTOPMjCcKa
AYTEHTUYHOCT WM WMHTErpuUTET NoKaumje He cMmujy 6UTU yrpoxkeHu. MehycobHo ycknaheHu,
HaciujeheHa CTPyKTypa M caBpemeHe WHTepBEHLMje HapouuTo A0NpUHOCE BPUjeAHOCTM
ypbaHor npoctopa 1 LjeNoKkynHor ambujeHTa, jep ce ctapo n HoBo mehycobHo oborahyjy. Cee
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je Buwe npumjepa pjelaBatba NPOCTOPHE KOEr3UCTEHUMje Pa3INuUTOr, NPU YemMy BPeMeHOM
pacTe cBMjecT o Tome A3 06jeKTU HUKaZa HWUCY 3aBPLUEHM, @ OHU U Aa/be XKUBE, MUjeHbajy ce
n npunarohasajy BpemeHy.

Mehy HajnosHaTMjum ob6jeKTMMa C PpafMKaaHO eKCNepuMEHTaNIHUM  NpUCTynom Yy
obnnMKoBHOM M3pasy gorpaheHor auvjena je objekat Onepe y JinoHy, ®paHuycka, ns 1986.
roguHe, apxutekTe *aHa Hosena (Jean Nouvel) y ctapom ypbaHom jesrpy Koje je Ha UNESCO-
BOj NIUCTU CBjeTCKOr Hac/beha, Te peKoHCTpyKuuja W gorpagka TejT myseja y JloHAOHY
apXMTEKTOHCKOr Bupoa Xepuor u e MepeoH (Herzog & De Meuron). MoTnyHO caBpemeH y
061MKOBHOM M3pasy, asin UICTOBPEMEHO HEHAMET/bUB je 0bjekaT meamjaTeke n myseja Kape g
apT-a y Humecy us 1993. rogmHe apxutekte HopmaHa Poctepa (Norman Foster) Kao u
HaZorpaZHa caBpemMeHe Kynose Ha 3rpagm Pajxctara y bepavHy (HOBU FbeMAYKKM NapnameHT)
n3 1999. roguHe. M3y3eTHO MHOBATMBAH NPUCTYN je OCTBapeH Ha Aorpagkun un ypehemwy
YHyTpalwHer npoctopa Ha o6jekty Mopuubypr myseja y Xaney, Hbemauka, LwwnaHcKor
apXMTEKTOHCKOr TaHaema PyHcaHTa Hujeto (Fuensanta Nieto) n EHpuke CobejaHo (Enrique
Sobejano) 13 2008. roaunHe.

Y YHWBEP3UTETCKOM rpaZy HOBOMPOjeKTOBaHW objeKaT, Mako Tek y npBoj ¢asu usrpagmoe,
HOCMANaL, je HOBe CAMKe OBOr ypbaHOr KOomniekca U cumbon merosor byayher susyenHor
npeno3HaBaka. Ob6jeKaT je MHKOPNoOpUpaH y noctojehy CTPYKTYpy KOMMAEKca Ha MPUHLMNY
MOTMNYHOr KOHTPACTa y OAHOCY Ha OKpYy)Kere. Y NoTpasu 3a UAeHTUTETOM, 0bjekTy je aar
HajaZeKBaTHNjU GU3NYKM M3Pa3, KOju Mopa BUTK NPENO3HAT/bUB, av U NPUXBAT/bUB.

Kpos yyewhe y n3paam apxMTEKTOHCKUX pjellera, MPOjeKTHE U TeHAEPCKe AOKYMEHTauuje u
Jocajalbe M3rpaghe 3rpage gakynteta, ayTopu NPOjEKTHOr pjeluerba M yjeaHOo oBOr paja
Cy, 3ajefHO ca capafHULMMa, NOoKywanu aedMHUCATU NPENn03HAT/bUBOCT MHCTUTYLNjE U AaTU
JIMYHW SONPUHOC Pa3BOjy aPXMTEKTOHCKE M rpaheBunHCKe cTpyKe y CpncKoj.

Cnuka 15. Moened Ha Hosu 0uo objekma
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ARHITEKTURA | ISTORISKI RAZVOJ SAMOSTANA U BANJALUCI U PERIODU OD
1878. DO 1918.

APSTRAKT

Rad se bavi arhitekturom i razvojem katolickih samostana, razliCitih redova, u Banjaluci za vrijeme
austro-ugarske okupacije i vlasti u Bosni i Hercegovini, od 1878. do 1918. Teritorijalno i temporalno,
istrazivanje obuhvata Sire podrucje Banjaluke, kao i godine prije i poslije Berlinskog kongresa, odnosno
Prvog svjetskog rata, sto je uslovljeno postojanjem veza koje sezu dalje od konvencionalnih vremenskih
okvira.

Strateski, rad se oslanja na poznate metode rada i istrazivanja objekata arhitekture od spomenicke
vrijednosti. Diskusija dobijenih nalaza iz terenskih istraZivanja, kao i detaljnih istraZivnja samostanskih
arhiva, te arhiva relevantnih muzejskih zbirki i zbirki biblioteka, bazirana je na valorizaciji i
strukturisanom dokumentovanju nekih poznatih i veéine neobjavljenih i originalnih podataka o svakom
od samostana i samostanskih crkvi. Rad je obogacden i podacima o drustvenom djelovanju redovnika i
redovnica, kao i njihovom presudnom znacaju za razvoj slike Banjaluke kakva je danas poznata.

Kljucne rijeci: istorija sakralne arhitekture, katolicki samostani, Austro-Ugarska, Banja Luka 18781918

THE ARCHITECTURE AND HISTORICAL DEVELOPMENT OF THE CONVENTS IN
BANJA LUKA IN THE PERIOD BETWEEN 1878 AND 1918

ABSTRACT

Main scope of the work is architecture and development of catholic convents, belonging to different
orders, in Banja Luka during Austro-Hungarian occupation and rule in Bosnia and Herzegovina, between
1878 and 1918. Territorially and temporally, the study goes also beyond area of Banja Luka, as well as
beyond the years before and after the Congress of Berlin and WWI, which is caused by the existence of a
relationship that goes further than official timeframes.

Strategically, the work is based on common methods of research on architecture of monumental values.
Discussion on the findings from the field research, as well as detailed research conducted in the convent
archives and archives of relevant museums and libraries collections, is based on a structured evaluation
and documentation of some well-known and other mostly unpublished and original data for each of the
convents. The work is enriched with information about social activities of monks and nuns, as well as
their decisive importance for the development of the image of Banja Luka, as it is known today.

Key words: sacred architecture history, catholic convents, Austro-Hungary, Banja Luka 1878-1918.
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1. INTRODUCTION

Even though Ottoman rule in Bosnia lasted until 1878, strong presence of catholic clergy was
seen way before the end of XIX century. Franciscan monks, one of the first representatives of
catholic clergy in Bosnia, founded Province Bosna Argentina in 1340. Formerly, covering
territory between Budapest and Adriatic Sea, and being the oldest founded ecclesial
organization and one of the oldest organizations at all on the Bosnian territory, Bosna
Argentina managed to set very important milestones in the history of country. They were the
only non-Muslim sacred organization that had Sultan’s approval to profess the religion on the
Bosnian territory. Besides given Ahdnama, a document that is kept in Fojnica convent of the
Holy Spirit, many of the convents founded before Ottoman occupation of Bosnia were later
on demolished, as well as the number of parish churches.

In the last years of Ottoman rule, when the scent of the free Europe could be felt all over the
Balkans, strong influence of Viennese emperors effected Bosnia. The Franciscans, that were
already settled in Bosnia, and had more or less preserved their internal organizational
schemes and management, benefitted the most. Austrian Government invested huge
amounts of money in both, the convent orders, and the diocesan organization, which was still
to be established.

Banja Luka was, in comparison to other middle-sized cities in Bosnian Sanjak, multi-
confessional city, holding the citizens belonging to Orthodox, Catholic, Evangelistic, Muslim,
and Jewish confessions. Besides that, Banja Luka had specific relationship to Austria, due to
small physical distance and good rail connection, two trains to Vienna daily, which existed
even before The Congress of Berlin. These and many other socio-political factors influenced
the arrival of many other male and female Catholic orders, which found in Banja LUka their
new home and place to enrich the environment with their activities. It is quite hard to
imagine Banja Luka without their strong influence and presence over the last decades.

This work gives short overview of all convents that once existed in Banja Luka. Some of them
were demolished, some lost their role in the Catholic world, but all of them have had
significant function in Banja Luka development, not only because of their architectural values,
but also because of their influence on the society, industry, education, culture...

Technically, in formal way of understanding, work is structured to give details about location
and basic historical data and background about each convent, and more detailed descriptive
thesis on belonging churches and buildings, followed with appropriate figures and facts,
where possible.

2. MARIA STERN

The building complex is located in Delibasino village, in Banja Luka periphery. Due to strong
influence and importance of Trappists, this part of town is nowadays known under such
name. Actual address is Street Slatinska N° 1.

Understanding the international connections of complex Maria Stern is impossible without
reviewing the background of the Trappist order and their links to other male and female
Catholic orders and clergy in Banja Luka, in former Austro-Hungarian Empire and wider.
Trappists or Order of Cistercians of the Strict Observance is a Catholic order, which roots are
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in La Trappe Abbey, Normandy, France; their motto “Pray and work” and are famous of their
cheese and bier production, all over the Europe.

Trappists came to Banja Luka in 1869, under leadership of Abbot Franz Pfanner. At the time,
he wanted to make the new congregation in the Hungarian part of Empire, in Slavonija exactly
(today eastern Croatia), but the authorities did not allow it.

To be precise, after he left Mariawald, convent in village Heimbach near Eifel in North Rhine-
Westphalia, today located in Germany, he spent some time in Rome reviving the Tre Fontane
Abbey. After that, he came to Zagreb, Croatia and in July 1868 requested to set up the new
Trappist congregation in Slavonija, which is the eastern side of Croatian part of Pannonian
Basin. He was rejected and got answer that it will not be possible before February 1869.
Afterwards, he accepted another proposal from one Croatian Catholic priest, and left to
Bosnia. Officially, he came to Banja Luka with six more monks on 21* June 1869.

Abbot Pfanner was in touch with Austro-Hungarian consul, Croatian born, Captain Stanislav
Dragancié¢, who had his offices in “Albania”, house owned by Tomo Radulovic, the richest non-
Muslim merchandiser in city [1:20-1], and was in power between 1865 and 1873 [10:120].
According to contract between Ottoman and Austro-Hungarian Empire from 5" November
1869, Austrian citizens were allowed to buy the real estate property in Bosnia, but only as the
private persons, not as clergy. That did not compel Pfanner to change his mind and he proved
his persistency and determination in project. First attempt to buy properties in Klasnice, 12
km northern from Banja Luka failed. Then, Radulovi¢ offered his property Delibasino village, 4
km away from city centre. Finally, he sold it for 1400 ducats. The history of Maria Stern
started.

Regarding abbot Pfanner, he became the most important person in the history of Maria Stern
convent and one of the most influential people in Banja Luka at that time, not to forget one of
the most important Trappists at all. He was born on 21" November 1825 in Langen, near
Bregenz, Austria. He attended schools in Langen, Feldkirch, Innsbruck and Padua and lived in
different congregations. Before he became Trappist in the Mariawald convent, he was the
Head of parish Haselstauden in Voralberg, Austria. Pfanner made an important contribution in
reference to the arrival of other Catholic clergies to Banja Luka and Bosnia. Thus he brought
to Banja Luka nuns from two orders: Sisters of Mercy of Saint Vincent De Paul and Adorers of
the Blood of Christ.

2.1. CONVENT MARIA STERN WITH CHURCH AND OTHER FACILITIES

Before the construction of solid building, their first premises were in the form of a wooden
hut, whose reconstructed version still stands in the Convent’s courtyard. After rather
complicated procedure and different obstructions, on 9t September 1870 foundation stone
for the convent building was laid. The first wing was finished the same year on Christmas Eve.
At that time, only twelve monks lived in the convent, all of them native Germans [1:22].

At the same time, due to Turkish restrictions, the church, devoted to the parish patron The
Resurrection of the Blessed Virgin Mary, was interpolated into the first convent building, and
constructed together (Figure 1). Construction works on the church started in 1872 and
completed in 1873.
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Figure 1 Convent Maria Stern with surrounding industrial facilities. Photograph taken before 1925 [17]

The first church was one of the typical examples of simple gothic revival churches with a
single bell tower. Not many information is preserved about this church, so all other
descriptive theses are based on drawings only (Figure 2).

Figure 2 Church of The Resurrection of the Blessed Virgin Mary, first church; entrance, apse and side [3:192]

List of different production facilities founded by Trappists is quite long. Some of them are
facilities for the production of cheese (founded 1882), bier (1873), bricks (1869), roof tiles
(1877), leather (1892) etc. Besides traditional cheese, famous all over the world, and bier,
today named “Nektar beer”, other important projects done by Trappists is Hydropower plant
and bridge over the Vrbas, devoted to Saint Bernard, whose construction began in 1899 and
1904, respectively [1:35]. Furthermore, hospital, opened for public use was built between
1878 and 1879 and Orphanage was opened on 1* March 1878.

Regarding power plant, first there was a steam power plant powered by turbine from Vi-
ennese Company Schuckert, but due to low efficiency, they ordered a new water turbine from
company Fahndrich located in Médling, Vienna. The first bulb was introduced and activated
on 27" March 1899 [5:561], railway station Banja Luka Vorstadt got electricity in 1902 and in
1910 production was strong enough to deliver electricity to the whole city of Banja Luka
[1:52].

Along with other, industrial facilities, this complex is known as the “old convent,” and does
not exist anymore, except the multi-storey mill. After the WWI complex of the “new convent”
was built (Figure 3).
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Figure 3 Convent Maria Stern; view of the new complex [18]

A new church was constructed between 1925 and 1927 according to the project done by Eb-
erhard Wegnandt, Trappist architect-monk that did several other facilities and churches in
Banja Luka during the five decades of his stay. It has a bit changed orientation, same as the
first one: “reversed” east-west orientation of main nave, apse on the west with entrance
portal on the eastern side (Figures 4, 5). At the time, it was the biggest Catholic church in
Bosnia and Herzegovina [5:557].

Figure 4 Church of The Resurrection of the Blessed Virgin Mary, second church; cross section, eastern entrance and
northern side elevation views [3:196]

Although time of construction does not correspond to Austro-Hungarian ruling time in Bosnia,
it is a part of earlier time legacy and cannot be scrutinized separately. Whole background
story is directly linked to earlier period and it was built in the context that was developed and
enlarged in the Austro-Hungarian times. In addition, the architect was, without doubt, a
person who maintained crucial guidelines from his earlier work.

So, Wegnandt did the project, which was later worked to by architect Seidler from Minich.
Architectural language was enriched with important sculptural achievements, made by Bruno

Diamant, also from Miinich. He is famous for his design of aircraft vessel for count Zeppelin
[1:72].
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Figure 5 Church of The Resurrection of the Blessed Virgin Mary, second church. Close up view; present condition [20]

The Church also does not correspond to other churches within time range. It has discrete
elements of simplified late classicism revival with tympanums, which are seen on the
entrance portal and side transepts. Although it has fairly large footprint, the church is not
dominated by a huge dome or a bell tower. Only one small bell extends beyond the roof, on
the place of intersection of main and transept naves. Side fagade walls are supported by
uncommon counterforts, which have completely different architectural language in
comparison to overall impressions.

Along with the church, a new Orphanage building was built as an extension that was actually
never used for its original purposes (Figure 6). In 1924 monks moved in, and boys remained in
the old convent building.

Figure 6 Convent Maria Stern; one of the later constructed wings for orphanage [18]

The situation following the WWII was almost the same for all sacred buildings. Only the
church retained its function, while the main building was nationalized and given to the
Orthopaedic clinic (Figure 7), which is still in place.
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Figure 7. Convent Maria Stern. View of old orphanage wing, now used for medical purposes, present condition [20]

The Church was heavily damaged in the earthquake in October 1969, just a month after its
thorough reconstruction.

In the peak of its era, before WW!I, Maria Stern was the biggest Trappist congregation in the
world, with more than 230 monks from 9 countries. Now, it is the smallest congregation, with
no more than 3 to 5 monks permanently living in the community [1:31].

Disregarding main facilities, other industrial buildings do not have either architectural or
hereditary value, but their importance and the role in terms of Banja Luka development is
priceless.

The Church is marked a national monument on the list of Permanent National Monuments
[14]. The Convent is on list of Provisional National Monuments [15].

3. SISTERS OF MERCY — SALVATORGASSE
CONVENT OF SISTERS OF MERCY OF SAINT VINCENT DE PAUL

This ensemble (Figure 8) is located in Salvatorgasse, later known as Street of Fra Grga Martic,
today Serbian Street N° 30. Site is in the vicinity of Banja Luka Parish Church devoted to Quest
of Blessed Virgin Mary to Saint Elisabeth, which is located just down the street, towards
Herrengasse.
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Figure 8 Catholic convent of Sisters of Mercy of Saint Vincent De Paul in close-up view and Gymnasium building in
second plan; view of main fagade from north-west. Photograph taken 1910 [5:569]

First nuns from this order came to Banja Luka with the help of Franz Pfanner, monk and
Trappist abbot from Maria Stern Convent. Due to the fact that monks from Maria Stern
Convent were educating boys only, Diocese of Bosnia had a reason to support their arrival in
order to provide same conditions for girls. [12:486-510] Sisters from the order of Sisters of
Mercy of Saint Vincent De Paul, to whom convent is devoted, were known in Banja Luka as
white nuns, because of their white uniforms.

On 20™ October 1872, three sisters came to Banja Luka and were temporary settled in the
Austrian consulate, which had schoolrooms in the Street of Ivan Franjo Juki¢. A year later,
Pfanner bought them a small house in the vicinity of the parish church in Salvatorgasse. The
same year, Franz Joseph | gave them an annual subsidy in the amount of 300 forints. In 1874
the admission for boys started.

The School was gradually improving and nuns along with abbot Pfanner were giving their best
to enlarge the facilities: in 1875 Pfanner bought one more house with a garden in the
neighbourhood, in 1880, after foreign authorities came, they added one more floor to the
existing school, in 1880 they bought another household in the neighbourhood, enlarging the
property. When sister Gregorija, the Head of the Convent, wanted to make new buildings and
facilities for the convent, in 1885 Sisters bought the households from Maria Stern Convent,
which was a legal owner. Finally, first convict and big building for the convent, along with
fences around the site, were built and opened in 1889 [5:570].

The ensemble, which contained an enclosed school building and convent facilities for the
nuns, was functioning until 1907 when a new Head, sister Borgija, bought more land in the
vicinity and started new construction works. From that period, the most important facility is a
new school building that retained its original condition.

Today, the school is a seat of Catholic school centre “Blessed Ivan Mertz” and has replaced
the old convict, while a new one was built for same purposes (Figure 9).
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Figure 9 Convent of Sisters of Mercy of Saint Vincent De Paul. View of the Gymnasium and convent facilities; present
condition [20]

3.1. GYMNASIUM

Some contradictions exist regarding the design of Gymnasium building. Some authors [9:114-
5, 11:89] mention Eberhard Wegnandt as the architect, but some “inside” sources [5] are
naming lvan BlaZekovi¢. Furthermore it is unknown if this was the same architect that
designed Metropolitan palace for Orthodox church in Banja Luka, there named as Josip
BlaZekovi¢, considering the fact that in terms of some lingual differences between Serbian
and Croatian, names Josip and Ivan are the same.

Nevertheless, data that remain correct for sure are dates: after buying the construction site in
1907, works started on 29" September 1910, and finished on 10™ October 1910. All con-
struction works and furnishing were finished on 1st November 1911 [5:570].

Building, alongside Convent building in the courtyard, retained its function until the end of
WWII, when it was nationalised. Still, scholar functions continued in the building; 7" primary
school had its seat there until 1992, then from 1992 until 2004 School for civil engineering. At
that time, from 2001 to 2004, minor interventions were undertaken: main structural change
was roof elevation in value of 20 cm, providing conditions for roof area utilization, and fagade
colour change in grey.

Process of denationalization lasted until 1999. In the meantime, the reconstruction project for
Gymnasium and a new project for the Convent, which was pulled down due to bad conditions
and irreparable damages, were prepared, which lead to ultimate Gymnasium reconstruction
and adaptation works along with a new convent building erection [5:571].

The complex was reopened in 2005, and a new Catholic Gymnasium with belonging facilities
was founded.
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Figure 10 Catholic convent of Sisters of Mercy of Saint Vincent De Paul, Gymnasium in close-up view of main fagade
and courtyard side from north-west. Photograph taken 1968 [11:199]

As presented, gymnasium and convict are located in Salvatorgasse, today named Serbian
Street, making the special structure disposition in the street. Gymnasium building is first in
the row of later built structures, that to be honest did not follow guidelines and elevation
rules provided, and along with Convent building, that also has one facade facing the street,
make inner courtyard. It is partly connected to Convent building, but their interpolation is
done in a clear way, so that style, structure and functions are easily divided by using visual
inspection (Figure 10).

Entrance from Serbian Street is a utility entrance, while the main entrance is located in Street
of Vaso Pelagic¢, on the opposite side.

Three zones are visible and distinctive: first zone corresponds to slightly elevated ground floor
and cellar that is not completely visible from the outside, but plinth wall shows us that the
second zone is divided from the first with a strong perimeter wall, now emphasised with
yellow colour, just like the crown cornice change from second to third, roof zone.

The first zone has strong stucco decoration, which is aligned with heavy fence design, making
the entrance and link as a whole. Second zone is more interesting: it has discrete secession
decoration vertically displaced between windows, which alongside a small Avant-corps
emphasises the vertical guidelines of the design. Avant-corps is completed with a decorated
gable wall, extending from the hip roof construction.

In addition, small floral and rounded motives can be found in the zone under the crown
cornice.

Some of the decoration elements used here can be found in the other designs in Banja Luka,
like former Evangelistic church and parish house or railway station “Banja Luka Stadt”,
characterized as historicism supporting renaissance revival. Interesting is the transformation
of the role of same elements, from situation where they had secondary role, just to frame the
outlines and divide the corpuses, to design where they make the whole with floral decoration
and other elements emphasizing vertical dimension of building.

Structure is in the context of time: massive brick walls in width that exceeds 70 cm. Available
documentation does not give is enough information to give conclusions about floor
structures, but they are possibly made out of concrete, due to several reasons: fact that no
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reconstruction was undertaken on the floor structures in the meantime and visual inspection
also confirms assumption and spans are larger than 7 m.

The roof construction is traditional, made of wooden elements.

The first functional organization contained rooms for boys on the ground floor, girls on the
first floor and zones for handcrafts and music education on the second floor. Today, the
function is adapted to the new Gymnasium function: on ground floor, common spaces for
teachers and administration are situated, while each floor is accommodating three lectures
rooms (Figure 11).

Figure 11 Catholic convent of Sisters of Mercy of Saint Vincent De Paul, Gymnasium building; floor plan of
reconstructed building [11:199]

As it is presented, brick and concrete are main structural materials. Visible material for dec-
oration is plaster only: walls are entirely plastered and in recent time coloured in combination
of white and yellow colour. Roof is made of traditional clay tiles.

After the last reconstruction works, Gymnasium building has been in excellent condition and
has been properly maintained. The Convent is in even better condition because it is a fairly
new building. Compared to the old complex design, only sports hall was added behind the
school, but it is not spoiling the setting and the overall expression due to its “concealed
location”.

The Convent with the school building is on the list of Provisional National Monuments [15].

4. PETRICEVAC

Seat of this Franciscan complex is in Petricevac, district located on the northern exit from
Banja Luka, on KaiserstraBe heading Gradiska, route traced with KaiserstraBe 1858-1860.
Today, site is located in Street Marije Dimi¢ N° 4.

4.1. PARISH CHURCH DEVOTED TO SAINT ANTHONY OF PADUA

First church (Figure 12) was built on the site in 1884 and, according to photo documentation,
was slightly different in comparison to churches built at that time in Banja Luka. Bell tower,
which was erected later in 1893, was first standing alone, on the southern side of apse (north-
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ern bell tower was never erected), but later, when convent building were enlarged, it was
interpolated in the convent building. Bell tower had interesting, onion shaped dome, one of a
kind in Banja Luka. Interpolation and connection to convent buildings was probably done in
extension works from 1903-1907, when the church was reinforced and decorated.

Later, between 1930 and 1931 new parish church was erected, now with two bell towers,
which marked this space as a unique spatial marker for whole Banja Luka. Project was done
by architect Misita-Blaz Katusi¢ from Zemun, Serbia (Figure 13) [2:111-226]. It was destroyed
in 1969 in earthquake, but new one was erected between 1970 and 1974 [5:132].
Unfortunately, another catastrophe happened, in 1995 during the civil war in Bosnia, new
church along with parts of convent was destroyed in explosion. Now, new parish church is
being built.

4.2. CONVENT OF HOLY TRINITY

The first convent building was constructed before Austro-Hungarian occupation, in 1873.
Building was completed in 1875 and first monks moved in May of 1876. Although monks were
supported by Austro-Hungarian Empire, case of bad luck led to convent destruction in 1878.
During the battles on 14" August 1878 rebels held the site of convent as the strategic point
[7:120]. In the meantime, monks managed to run away and find the shelter in Maria Stern
Convent, in Delibasino Village. Army bombed the buildings in order to liquidate the local
forces, leading to complete convent destruction.

Figure 12 Third convent of Holy Trinity and first parish church of Saint Anthony of Padua,; photograph taken before
1930, when old church was still standing and new convent already built [5:133]

Monks waited two years for new residence, when finally in 1880 construction works started.
First buildings were finished in 1882, and later various extensions, in 1885, 1887, 1903-1907
were undertaken.

When, in the end of second decade of XX century Convent was not able to handle the needs
with available space, new complex was built (Figure 12). Little time earlier, new church was
built. It was done by project of architect Misita-Blaz KatusSi¢ (Figure 13). Church was
integrated with convent building and whole complex was, first time in its history represented
as an ensemble. Doubtless, it was the biggest project in Banja Luka done after WWI by
Catholic church and, at least, as important as the new complex Maria Stern. Disposition on
the site and articulation of the volumes retained the historically situated manner, which will
be the case even in two later designs. Although Catholic church already had some more
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advanced approaches to design before, Katusi¢ used very well known language of eclecticism
and combination of various elements from revival styles [4].

Figure 13 Third convent of Holy Trinity and second parish church devoted to Saint Anthony of Padua. Postcard dated
in 1939 [5]

As presented, complex built after the earthquake, included convent buildings also, and these
were design by Slovenian architect Janez First. During the last civil war, even this new
convent complex was once more demolished. The new complex is being built at the moment,
according to prominent Bosnian architect, lvan Straus.

5. NAZARETH

Arrival of nuns belonging to Adorers of the Blood of Christ in Bosnia was again supported by
abbot Pfanner, who visited sisters in spring of 1879 in Feldkirch, Austria. After difficult
situation regarding their transfer and accommodation, they finally came on 8" October 1879
in their Convent of Saint Joseph in Nazareth, later named just Nazareth [5:584]. This order
wore mainly black dresses, and Banja Luka citizens soon named them “black nuns,” and
because of their German language, sometimes they called them “Schwab nuns.”

5.1. CONVENT NAZARETH

The Convent was located in city district Budzak, today known as Lazarevo. It was situated in
where today stands Military campus “Kozara”.

With the support of Austro-Hungarian authorities, sisters started construction works on the
orphanage building in 1880, and in 1887 foundation stones for a new church and convent
buildings were laid. As for many other Catholic buildings in Banja Luka, monk Eberhard
Wegnandt also did the project for this complex (Figure 14) [10:162].
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Figure 14 Convent Nazareth with belonging facilities [21]

Construction works on church started on 5" November 1887 and lasted until 1889, but the
bell tower was finished in 1896. Convent buildings were completed in 1888. Later, other
premises for orphanage kids and priests were built in 1897 and 1898 (Figure 15).

Figure 15 Convent Nazareth, with church in the middle [5:590]

Church was devoted to Sinless Conception of Blessed Virgin Mary. It was built in gothic revival
style and according to poor photo documentation, was richly decorated in the interior. Main
facade disposition and general design guidelines are significantly similar to design of Banja
Luka parish church devoted to Quest of Blessed Virgin Mary to Saint Elisabeth located in
Salvatorgasse, and also cathedral church, that was demolished after the earthquake 1969.
Considering that both of them were built by monk Wegnandt, it all comes quite clear to
understand.

Unfortunately, after WWII, new communist authorities did not allow existence of the
convent, but unlike the other facilities, this one was completely torn down and on its place
was built military campus, that exists now. The reasons and the background are far too
obvious. Nevertheless, except being torn down, another sad fact is the one that not many
official documents and design layouts for church and convent were preserved. Valorisation
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and poor stylistic documentation is done mainly according to visual inspection of preserved
photos.

It is believed that catastrophic destiny of the complex was affected by Austrian and German
roots of nuns belonging to Order. Most of them were forced to leave the country, and
remaining one left to earlier founded branches of the order. Important branches, situated in
Banja Luka region are Branches Marjanovac in Rudolfstahl, today named Aleksandrovac and
Branch of Holy Family in Mittel — Windthorst [8:502-7], today named Nova Topola. Later on,
in 1972 new building and branch named New Nazareth, not more than 200 m far away from
old Nazareth was built and is in function today [5:593-8].

Rudolfstahl and Windthorst, were besides Franz-Josefsfeld near Biljeljina, biggest German
colonies in Bosnia and Herzegovina, formed mostly in order to explore the agricultural and
livestock potentials [13:454-5].

Windthorst colonies (Unter, Mittel and Ober) [6:175] were inhabited by the people from
Hannover, Oldenburg, Braunschweig, Rheinpreussen, Koblenz and Essen in 1879 [8:504].

6. MITTEL-WINDTHORST — NOVA TOPOLA

Convent devoted to Holy family, one of the branches founded by the nuns belonging to the
order Adorers of the Blood of Christ, is located in Mittel-Windthorst, today large village
named Nova Topola, some 35 km north from Banja Luka. Its official address is 78 418 Nova
Topola.

Convent with belonging facilities and church, devoted to Saint Joseph, is founded in 1888
(Figure 16). Although information and detailed data about church architect and details
regarding convent itself, do not appear in comprehensively researched literature, it can be
assumed and concluded that church was designed by monk Wegnandt. Similarity with church
in Marjanovac (Figures 18, 19) is far too obvious.

Figure 16 Convent of Holy family: parish house, church and convent building. Photograph taken 1894 by Heinrich
Renner during his journey through Bosnia [8:571]
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Church proportions and dimensions for sure are same, floor plans and facade design also.
Differences however exist; this church originally had rough brick fagade, without any covering
plaster, unlike the church in Aleksandrovac. However, its gothic revival style is here even
more expressive and emphasised with strong colour contrast and typical decorations on
window and portal openings. Recent construction works on church provided new layer of
plaster over the original bricks, and one rather unfamiliar colour markings on the place where
are supposed to be the brick joints. That certainly affected the original state of the stylistic
proficiency of the church. Nevertheless, gothic revival spirit and overall experience is more or
less preserved in authentic level.

Beside church, on northern side, original parish house with retained brick facade exists
nowadays. This building was not included in the latest reconstruction works, so it still has all
the original decoration elements.

Figure 17 Convent of Holy family: parish house, church and new convent building; present condition [20]

7. RUDOLFSTAHL - MARJANOVAC

Convent Marjanovac (Figure 18), another branch of Adorers of the Blood of Christ, is located
in former German colony Rudolfstahl, today fairly large village situated some 30 km north
from Banja Luka, on KaiserstralRe towards Nova Topola. Its official address is 78 255
Aleksandrovac.

Figure 18 Convent with church in Marjanovac, Aleksandrovac. Photograph taken probably before 1969 [21]
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Convent with church, devoted to St. John the Baptist, was erected in 1895 — 1899 according
to project by Eberhard Wegnandt [5:593]. Its design done in gothic revival style with
expressive lines and proportions is almost the same as church built some seven years earlier
in Nova Topola.

Truth to be said, church itself and convent building does not represent any significant
example of architecture, nor it has some specific elements, especially in comparison to fairly
better complex in Mittel-Windthorst. All the decorative elements and understanding of
design principles are preserved, and that is one quality, for sure. Convent building is now
adapted to be home for drug-addicts and complex is not anymore official convent, yet it is still
one ecclesial unit.

Figure 19 Convent with church in Marjanovac, Aleksandrovac. View from the west; present condition [20]

8. CONCLUSION

Most important monumental values, from the architectural aspect, given here, directly guide
us to the conclusion about a huge importance of these complexes for the wider area of Banja
Luka. Indicated rulers and time spans cannot be reviewed only in the context of Catholic
church, but clear speak of values and prominence of the listed convents.

Besides understanding fragmental stories on each of the convents, putting their superiors to
real timeline and life conditions, as well as their later development phases, is also important.

Unfortunately, destiny did not favour the complexes, and as it is depicted, several were
demolished, damaged or destroyed over time. During the socialist regime in Yugoslavia, all
sacred organizations and their facilities were not properly treated. That era, as well as the last
civil war in Bosnia, left some inerasable traces to heritage and monumental churches and
convent buildings. Even though, the preserved ones, and the other that are still being
reconstructed, are completing the image and confirming the undoubtable multi-layered
values. Their significance is officially recognized by national Commission for heritage
preservation. Unfortunately, the status of the National monument in Bosnia does not take
any liabilities for local authorities and society at all. Only because of the huge level of self-
awareness and understanding of the importance of remaining churches and convents,
ecclesial authorities are making the additional efforts to preserve, protect and present these
ensembles.
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OPBEHA PELLUETKACTA KOHCTPYKUWMIA — TPELLKE Y NMPOJEKTOBARY U
N3BOBEHY

ATICTPAKT

Y pagy je npukasaHa ApBeHA peLleTKacTa KOHCTPYKUMja jeaHOBOSHOr KpoBa, Kpo3 ¢dase HeHor
npojeKkToBakba, NpopayyHa 1 n3soherba. Pey je 0 KOHCTPYKLUMjU Koja NPBOBUTHO HUje n3BeAeHa y CKnaay
Ca NPOjeKTHOM AOKYMEHTaLMjOM, HAKOH Yera ce NpUCTynuio HbeHoj caHauuju Koja Huje ycnena, ga ou y
KOHayHOM 06/1MKy 6una ussBeaeHa HOBa KOHCTPYKUMja KpoBa. Hamepa je ga ce oBUM paZiom CKpeHe
na<tba Ha BaXKHOCT cBMX $a3a y M3paam KPOBHE ApBEHE KOHCTPYKUMje, Kako ce He Bu AeCuan CAUYHK
NpONycTV TOKOM peanusalmje je4HOr NpojeKTa.

KroyuHe pujeyu: []peo, pewiemKacmu HoCay, Y80pHe 8e3e, CMamuyKu cucmem, degpopmauyuja

TIMBER TRUSS STRUCTURE - ERRORS IN DESIGN AND EXECUTION

ABSTRACT

This paper presents a monopitch timber truss roof, through the stages of its design, static calculation
and execution. It is a structure that originally was not carried out in accordance with project
documentation, and the realization of its restructuring failed to make the final form. It all lead to
constructing a new roof structure. The intention in this paper was to draw attention to the importance
of all phases in the development of the timber roof structures, in order to avoid similar failures from
occurring during the execution of this project.

Key words: Timber, roof truss, node connections, static system, deformation
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1. YBOAHO OBPA3/TIOXKEHE

Y pagy je npuKasaHa ApBeHa KOHCTPYKLMja jelHOBOAHOIN KpOBa W3HAaZ Yyna3HOr Xxona
LeHTpanHor objekTa MCTpa)kmBauke ctaHuue MeTHuua, y Penybnvum Cpbuju. Huxn peo
jeAHOBOAHOr KpoOBa Ce Hanasu Ha BUCUMHM of 7.35 m y oaHOCY Ha nog, npu3emsba, OOK je
BMWW Oe0 KpoBa Ha BucuMHM of 9.13 m. KoHCTpyKuMja KpoBa je MpojeKToBaHa o4, HW3a
OPBEHUX peLleTKacTUX Hocavya CTaTUYKOr cMCTema NpocTte rpeje, Yvje cy Bese y YBOpOBMMA
cMcTeMa MpPOjeKTOBaHE Y3 MNPUMMEHY 3aBpPTHEBA Kao MEXaHUYKMX CMOjHUX CcpefacTasa.
MpojeKToM KOHCTpyKuuje cy npeasuheHu ABOAENHW LITANOBWM FOpHEr U [OoHEer nojaca u
jeaHogenHn wranosu mcnyHe. KOHCTPYKLUMja je NpojeKToBaHa M nNpopadvyHaTa Aa NpuxsBaTtu
KAMmaTtcka ontepehera M onTepehere 0f KPOBHOr MOKpMBaya (CTakna), OAHOCHO of
WHCTanaumja y HMBOY WTanoBa Aoer nojaca. pso ynoTpeb/beHo 3a enemeHTe KOHCTPYKUMje
je oa uyetuHapa. Of ¢dase u3pase m3Bohauyke AOKYMEHTaLMje, 3aK/by4HO ca M3BOherem
KPOBHE ApBeHE KOHCTPYKLMje, HanpaB/beHO je HWM3 MPOMycTa, Koju Cy yTMUanu Ha To Aa y
KOHa4HOj BapujaHTU He byae u3BedeHa NPBOBUTHO NpPOjeKTOBaHa KOHCTpyKuuja. MoKyLwaj
CaHauMje NpBOBUTHO NPOjEKTOBAHE N U3BEAEHE KOHCTPYKLMje HUje ycneo, U3 passora An4Hor
Hemapa 1 oacyctea npodecroHasiHe 04TOBOPHOCTU NOjeAMHUX YHEeCHMKA Y peanusaumjyu oBor
noayxsaTta. Hamepa je ga ce oBUM paflom CKpeHe MaKkba Ha BaXHOCT cBMX da3a y u3paaum
KPOBHE ApBEHE KOHCTPYKLMjEe, KaKo ce He b1 Aecnan CANYHU NPOoMnycTU TOKOM peanunsaumje
HeKor npojekTa. MpBo6UTHA KOHCTPYKLUMja KpoBa je M3BedeHa Tokom 2012. roguHe, a HaKoH
Heycrnene caHaumje je yK/IoeHa ca objeKkTa. Ha OCHOBY HOBOI MPOjEKTA KOHCTPYKUMje,
M3BeZEeHa je ApBEeHA KOHCTPYKLMja Y TEXHONOTUjU NEN/bEHOT SlaMeIMPaAHOr APBETa, TOKOM
2013. roguHe. Y pagy je Kpo3 LEeMATCKM MPUKa3 CTaTUYKMX CUCTEMA MPUKa3aHo NpBOOGUTHO
pellerbe KOHCTPYKLMje U pellere KOHCTpyKuuje y ¢a3n caHauuje, a Ha Kpajy paja je
npunoxeHa GoToaOoKyMeHTauUMja NPBOOUTHO U3BEAEHE M KOHAYHO U3BEAEHE KOHCTPyKuUMje
KpoBa.

2. NPBOBUTHO PEWUEHE KOHCTPYKUMWIE

OcHOBHM nogauM O nNpBOBUTHO MNPOJEKTOBAHO] W W3BEAEHO] [APBEHO] pPeLIeTKacToj
KOHCTPYKLMjU jeAHOBOAHOT KpoBa cy cneaehu:

e PayyHCKM pacnoH ApBeHUX pelleTKacTux Hocava: J1 = 1.129 cm,

e  PauyyHCKM pasmaK ApBEHUX pelleTkacTux Hocada: A = 131 cm,

e [IMMeH3Mje MONPeYHOr NpecekKa LWTanosa ropker nojaca: 6/ 4=2x4 /18 cm,

e /IMmeH3unje nonpeyHor NpecekKa LiTanosa Aorer nojaca: 6 / a4=2x4 /16 cm,

e [IumeH3unje nonpeyHor npeceka LWrtanosa ucnyHe: 6/ 4=8/8 cm,

CnojHa cpeacTBa 3a M3Boherbe YUBOPHMX BE3a: 3aBPTHEBM.

Y TOKy u3page pPaAMOHUYKOr UpTeXa 3a MNPOU3BOAHY APBEHUX pPeLeTKacTUX HOocaua,
Hanpas/beH je MPBWM MPOMYCT: Yy CTaTUYKOM MpOpayyHy je npeasuheHa AecHa OC/OHayKa
AunjaroHana opg uyBopa 6poj 10 po uBopa 6poj 22 (cnuKka 1), Koja je mM3ocCTaB/beHa Y
PagMOHMYKOM LPTEXKY, YMME CYy CBM HOCauu Hanpas/beHu 6e3 Te aujaroHane (camnka 2). Apyru
nponycT ce Aecuo y pagumoHuuu, y $asu m3page APBEHMX pelleTKacTUX Hocada, rae ce
oacTynuno of nssohera YBOPHMX Be3a Yy CKAAAy Ca PafMOHUYKOM JOKYMEHTaUujoM: Huje
MCMOWTOBAH MNpPeyHuK, 6bpoj M pacnopes 3aBpTHEBA, NPUIMKOM ¢GopmMMUparba 4YBOPOBA
Hocaua.
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Cnuka 1. CmamuyKu cucmem Hoca4ya — npsobumHo pewerbe

Cnuka 2. LllemamcKu npuKas Hoca4ya — npeobumHo uzsedeHo cmarbe

HakoH npou3BoAre HOocaya, MPUCTYMUNO Ce MOHTAXKM KPOBHE ApBEHe KOHCTpyKuuje M
KPOBHOI NOKpMBaya (CTakna), Npu Yemy je A4oW/o A0 3HaTHor yrnba Hocaya (oko 20 cm) Ha
NONOBWMHM HEroBor pacnoHa. OCHOBHM Y3POK 3HaTHUX Aedopmaumja APBEHUX PELIETKACTUX
HOcaya, CTaTUYKOr cucTemMa MpocTe rpede, NPUKasaHor Ha canum 2, jow y ¢asu mnssohera
KpOoBHOT NoKpuBaya (6e3 ytnuaja ontepehera oz cHera), orneaa ce y cnegehem:

Bpoj, NpeyHUK K pacnopes CnojHUX cpeactaBa 3a GopmMuMparbe YBOPHWMX Bes3a LWITaNoBsa
HOCaya, KOHCTAaTOBaH Ha /MUy MeCTa, HUWje y CKaafdy ca TEeXHUYKOM [AOKyMEHTauujom w3
CKNOMa MNPOjeKTa KOHCTPYKUMje MNPBOBUTHO NPOjEKTOBAHOr pellerba. 3a PavyHCKYy cuay
3aTesamba LWTanoBa Aower nojaca og 58.51 kN, y usopy 6poj 17, ymecTo npeasuheHnx 8 M16,
nsBegeHo je 2 M10. 3a npeHollewe cuie 3aTesarba, /IEBO M AECHO of 4yBopa 6poj 17,
HeonxogHa je HenpekWHyTa JApBeHa noABes3a LWWpWHE nonpeyHor npeceka 6=8 cm,
noctae/beHa M3mehy ABa jegHoAeNHa WTana AOHer nojaca Wan aBe MeTasiHe nojasese y3
CBaKM jegHoAeNHM wWTan power nojaca. Ha cektopy yBopa 6poj 17 ce Hanasu ApBeHU
NPEKNHYTU YMETaK Koju, jep je NPeKnHyT, Hema ynory nofsese, Kao M Ye/IMYHU IMM Camo Ha
CeKTOpY jeaHor jegHOAENHOr WwTana Aower nojaca. Ha oBakaB HauuH n3BedeHa Besa, rae ce
cuMna 3atesatba Y NMOCMATpPaHOM 4YBOPY NMPEHOCM CaMO Ha jeJaH jeAHOAENHM wTan Aomer
nojaca, y3 camo aBa yrpaheHa 3aBpTha npeyHuMka 10 mm, y3 HeaZeKBaTHe Be3e U ApPYrux
4YBOPOBA HOCa4a, l0BeNA je [0 IOTUYHE N O4YEeKMBaAHe gedopmaLimje cucTema.

MOHTaXHM HACcTaBaK ropker NPUTUCHYTOT Nojaca, AecHo o4 YBopa 6poj 6, npema YBopy 6poj
7, HYje M3BeAEeH Y CKNady ca TEXHUYKOM AOKYMEHTALLMjOM M3 CKAOMA MPOjeKTa KOHCTPYKLMje
NPBOBUTHO NPOjEeKTOBAHOT peLLeHba.

OcnoHauykn 4Bop 6poj 12 je npojekToBaH TaKO Aa Ce XOPM3OHTa/lHA KOMMOHEHTa cuse
NPUTUCKa ca AujaroHane, Koja ce npotexe of 4Bopa 6poj 2 Ao yBopa 6poj 12, npeHece Ha
WwTan pomer nojaca, ca 6 3aspTeBa M10. MotpebHux 6 M10 3aBpTHEBaA HUje yonwTe
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yrpaheHo y Be3y AujaroHane v wTtana gower nojaca. Noctoje camo 4 3aBpTHa Koja cy
MCK/bYYMBO BE3aHa 3a AOHMW Mojac M OCNOHAYKM OKOB, ann He 1 3a aunjaroHany. MpeBobUTHUM
NPOjeKTOM KOHCTpyKuuje cy npegBuheHn nocebHO 3aBPTHEBU KOjU CUAY U3 AmjaroHane
npeHoce Ha WTan Aoker nojaca, a nocebHo 3aBPTHEBU 33 OCIOHAYKY Be3y APBEHOr HOCaya ca
ApPMUPaHOBETOHCKOM rpesiom.

OcnoHauykn yBop 6poj 22 HUje U3BEAEH Y CKNaay ca TEXHUYKOM AOKYMEHTALMjOM M3 CKaona
NpojeKkTa KOHCTPyKUMje npBOBUTHO NpojeKToBaHOr pellera. Huje yrpaheH payyHCKu
notpebaH 6poj cNojHUX cpencTaBa M HUje U3BPLUEHO LEHTPUCAkbe LITana ropHer nojaca u
WTana A[oHer nojaca, OAHOCHO HWje yrpaheH HWjeaaH 3aBpTakb 3a MNpPeHoLWeHe cune
NPUTUCKa M3 LWTana ropkEer Nojaca, Ha 3aTerHyT! LWTan Aoker nojaca. YrpaheH je camo jegaH
3aBpTakb y Be3M LTana AoHer nojaca ca aHKepHOM OCN0HAYKOM MIO4YOM. Y oAHOCY Ha
CTaTU4YKM NpOpayyH, HWje M3BeAeHa [AujaroHana y 4Bopy 6poj 22, Koja je K/byyHa 3a
dYHKLUMOHMCabe peLlleTKacTor Hocava.

Bese wranosa ucnyHe (BepTMKana M AujaroHana) ca NojacCHMM LUTAaNOBMMA HUCY afEKBATHO
nssegeHe. MNocTtoje 3aTerHyTM WTaNoBM UCMyHe (3a CTaTUYKM CUCTEM NPOCTe rpese) Ha Kojuma
je u3BeaeH camo jefaH 3aBpTakb, HenmocpeaHo y3 ontepeheHy MBULY NapanenHo BAaKHMMa U
HenocpeaHo y3 MBMLY YNPaBHO Ha NpaBal, BAakaHa (YBop 6 — AecHa AujaroHana, ysop 19 —
AnjaroHana). Takohe, nocToje NPUTUCHYTM LWITAaNnoOBM MCRyHEe (3a CTAaTUYKM CUCTEM npocTe
roege) Ha Kojuma je u3BedeH camo jeaH 3aBpTakb, HENOCPEAHO Y3 MBMULY NapanenHo
BJAaKHMMaA, WM YaK Ha umBMuM wWwTana (4Bop 15 — BepTukana, yYsop 16 — BepTMKana).
KapakTepucTnyaH npumep je BepTuKana y 4Bopy 6poj 6, rae ce 3aBpTarb Hanasm HENOCPeAHO
Y3 MBMUY LITaMNa, a HWje Yak OCTBAPEH HMU KOHTAKT NMPUTUCKOM BepTUKane Ha obe aujaroHane
KOje ce CycTuuy y YBopy.

3. CAHAUWMIA TIPBOBUTHO N3BEAEHE KOHCTPYKUWMIE

360r NpeTxonHO HaBeAeHWX passiora, AOW/Oo je fo ogpeheHux M3meHa y TOKy u3Boherba
ApBEHe KOHCTPYKLMje KpoBa Yy OAHOCY Ha NpBOBGUTHO NPOjeKTOBaHO peluerbe. Pasnor
HOBOHACTa/IMM M3MEHaMa je NojaBa 3HATHUX gedopMalmja Hocada, NPUBANMKHO Ha NONOBUHM
HEroBor pacnoHa (Ha MecTy rae ce JiIoMM AoM Nojac), y ¢asu nocTaB/batba KPOBHOT
nokpmBeayva. M3 Tor pasnora je yBefeH cpefikbM OC/OHAL, Ha MecTy Mpefioma AoHer nojaca
(cnuka 3), y3 npeTxogHO aHynupare BugHe fedopmaumje Hocava. Cpearbu ocnoHal, je
ocTBapeH nomohy yenmyHor Kytmnjactor npoduaa, CTaTUYKOr cucTema NpocTe rpeae, Koju je
OC/IOHEH Ha MonpeyHe HocKBe 3MA0BeE.
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Cauka 3. Cmamuy4ku cucmem Hoca4ya — pewerse y hasu caHayuje
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Cnuka 4. LLleMamcKu npuKka3 Hocaya — u3eedeHo cmarbe y hasu caHayuje

Y ¢a3u u3page npojekTa caHauuje, y CKAOMNY CTAaTUYKOr MNpopayvyHa je yBedeH cpearbu
OCNOHAL, anu 1 3afp’KaHa AeCHa OC/IOHaYKa AMjaroHana Koja Huje usseaeHa, Unme ce npasu
jow jemaH y HmM3y nponycta. Ll mM3age npojekta caHauuje je 6uo ga ce nposepu ga am
CTBapHO yrpaheHu 6poj 3aBpTHeBa y YBOPHMM Be3ama, KOju je mMarbu og, notpebHor 3a
CTAaTUYKU CUCTEM MpPOCTe rpefe, MOXe [a NpPUXBaTW NpecevyHe cuie 3a CTAaTUYKU CUCTEM
KOHTWHYyaNnHOr Hocava. Mpy ToMe Huje pasMuLL/baHO Aa TakaB pacnopes, 3aBpTHEeBa, Kao U
HUX0B OpOj, HMje [03BO/BEH Yy Be3ama ApBeHUX enemeHata [1]. Y u3BeseHoOm cTamy,
BEPTMKana of 4sopa 6poj 6 Ao yBopa 6poj 17, eKCLULEHTPUYHO NPEHOCK OCNIOHAYKY peakunjy
Ha HOBOYBeAEeHW cpeatbM OCNoHaL (CMKa 4), WTOo HMje y CKnady ca CTaTUYKUM TPEeTMaHOM
NoJ/I0Xaja cpearber 0C/I0HLA NPUKA3aHOoT Ha cvum 3.

M3meHama Koje cy HacTasne y TOKy u3Boherba KPOBHE KOHCTpyKUMje, yBoherwem cpegter
OCNOHUA (cAMKa 6), Aowo je A0 MPOMEHe CTaTUYKOr CUCTemMa Hocada M A0 NpomMeHe
npeasHaka akCWjafHUX CuAa y NojeAMHMM LUTanoBMMAa HOcaya, y O4HOCY Ha MNPBOBMUTHU
CTaTMYKM cucTem. TO 3HAUYM Aa LWITANoBM KOjU CYy Y HOBOM CTaTUUKOM CMCTEMy 3aTerHyTu, a
Koju cy npe 6uam NpUTUCHYTU 1 KOjU MMajy Camo jeaaH 3aBpTak HenocpegHo y3 ontepeheHy
MBULY Yy MpaBLy BAAKaHa, PayyHCKM He MOry Aa MpeHecy CMY y 4YBOp, M TaKBa Be3a Ce He
MOXKe cmaTpaTth Hocuom. OcMm Tora, M3BeAeHa reomeTpuja YBopoBa He omoryhasa ga ce
HaKHagHO, 33 yMatbeHe BPeAHOCTM MpeceyHux Cuia, HAKOH MPOMEeHe CTaTUYKOr CUCTeMa
HOCaua, yrpaau padvyHcku notpebaH 6poj 3aBpTHeBa, 04HOCHO MUHMMaNaH BPOj 3aBPTHEBA Y
Be3Mn (2 Komaga), a 4a ce NpU TOM MCNOLWTYjy MMHMMA/HA pPacTojakba CMNOjHMX CpeacTasa y
Be3u, aedpuHucaHa Baxkehum ctaHgapaom.
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CnuKa 5. [ped3HaK aKcujanHux cuna — npsobumHo peuwiere
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CnuKa 6. [Iped3HAK aKCUjanHuUX cuna — pewerse y ¢pasu caHayuje

4. HOBOM3BEAEHA KOHCTPYKLMJA KPOBA

C 0631pom Ha To Aa npeAmeTHa KOHCTPYKUMja KpoBa Huje buna ynotpebsbmBa, 3BPLLEHO je
HEHO YK/Iatbarbe U M3BEAEHA je HOBA KOHCTPYKLMja Y TeXHONOIMjU len/beHor JamenpaHor
ApBeTa. HoBM npojekaT  KOHCTpyKuMje je 00yxBaTMO ycarnawaBake  KoHuenTa
HOBOMPOjEKTOBaHE KOHCTPYKLMje KPOBa, Ca NoJoXajem nocrojehe NOTKOHCTPYKUMje KPOBHOT
MOKPMBaYa, MOLWTO je 6U0 HEONXOAHO 33ApPXKaTU FEOMETPUjy U NOJSIOXKAj CBUX eflemeHaTa
KPOBHOI MOKpMBaya, Kao W BUCUHCKY KOTy nNpeceka KpoBHe W dacagHe pasHM. Hosy
KOHCTPYKLMjy KpoBa cy popmMMpann Hocaun of, Sen/beHor namenpaHor ApBeTa, CTaTU4Kor
cuctema npocTte rpege. Y 061MKOBHOM CMUCAY, HOCaYy Of, Nen/beHOor JamennpaHor apseTa je
npas WTan NPomMeH/buBe BUCUHE MONPEYHOr NpecekKa, ca 3aKolerheM AO0He UBMLEe Hocaya u
TEMEHOM Koje ce Hanasu Ha MNOJIOBMHM pacnoHa Hocaya [2]. LupuHa nonpeyHor npeceka
HOCcaya n3Hocu 12 cm, BUCMHA NOMpPEYHOr Npeceka Hocaya Ha OCNOHUMMA n3Hocn 40 cm, a 'y
TemeHy 80 cm. BucuHa nonpeyHor npeceka Hocaya Ha OC/AOHUMMA je npousawsia w3
reomeTpuje nocrtojehe KOHCTPyKUMje KpOBa, [OK je BMCMHA NOMPEYHOr mnpeceka Hocaya y
TeMeHy gedurHMCaHa U3 ycnoBa A403BO/bEHOT yrba Hocava.

5. 3AK/bYYHAK

BU3yenHUM M reomeTpujcKMm npernesom npBoOUTHO W3BeLEHE KOHCTPYKUMje KpoBa,
KOHCTaTOBaHe Cy HENPABUIHOCTM Yy M3BOhEHY YBOPHMX BE3A LUTANOBa APBEHUX PELLIETKACTUX
HOCa4a, Koje y 3HaTHOj Mepu oACTynajy o4 NPOMNUCAaHOr HAYMHA M3BOhera Be3a OCTBAPEHUX
MEXaHMYKMM CMNOjHUM CpeacTBMMA, Kao M notpebHor 6poja cnojHUx cpeacTaBa y Besu, 3a
NpuxBaTake PaYyHCKUX BPEAHOCTM MPEeCceYHUX cuaa y LWTanoBMma CTaTUYKOT CUCTeMa.
HaBegeHe HeNPaBWAHOCTM TOKOM MpPOjeKToBaka U n3Bohera KPOBHE KOHCTPYKLMje Ccy morne
MMaTK HeraTMBHe nocneguue y dasm ekcnaoataumje objekta, No CTabUNHOCT KOHCTPYKLUMje U
6e36e4HOCT KOPUCHUKA MPOjEKTOBAHOr NPOCTOPA, Aa Ce HUje oapearoBaso Ha Bpeme. TecHa
capajrba CBMX yYeCHMKA Yy peanusaumju jeaHor NpojekTa, KOHTPOsa TeXHUYKe UCNPABHOCTU
YCBOjEHMX pellera, Kao M MOpasiHa OArOBOPHOCT, jecy npedycnoB 3a wusberaBarbe
HeXe/beHUX nocaeanua 1 ycnewaH npodecnoHanHu paa.
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6. POTOAOKYMEHTALWMIA —NMPBOBUTHO U3BEAEHA KOHCTPYKLIMIA

Cnuka 7. [lpgobumHo uszsedeHa KOHCMPYKYUja Kposa u yeop 6

Cnuka 8. Ysop 12 u ysop 22

Cnuka 9. Yeop 13 u yeop 17
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7. POTOAOKYMEHTALMIA — HOBOWM3BEAEHA KOHCTPYKLMUIA

Cnuka 10. HosouzsedeHa KOHCMPYKUUja Kposa

8. BUBJ/IMOTPA®UIA
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ISPITIVANJE KROVNE KONSTRUKCIJE SPORTSKE DVORANE U PALAMA
PROBNIM OPTERECENJEM

APSTRAKT

U radu je prikazan princip statickog ispitivanja resetkastog krovnog nosaca sportske dvorane, izgradene
uz osnovnu s$kolu ,Srbija“ u Palama. Prilikom ispitivanja vrsena je simulacija opterecenja od snjeznog
pokrivaca na krovu, a obuhvaden je jedan glavni Celi¢ni reSetkasti (tropojasni) krovni nosac, raspona
L=23 m. lzvrSena su sljedeéa mjerenja i osmatranja krovne resetke: mjerenje vertikalnih ugiba na
mjestima L/2, L/4 i L/8 raspona konstrukcije, mjerenje pomjeranja oslonaca, mjerenje lokalnih
deformacija i mjerenje trajnih ugiba i deformacija konstrukcije poslije rasterecenja, te je izvrseno
njihovo poredenje sa projektovanim vrijednostima.

Kljucne rijeci: celicna resetka, ispitivanje, ugibi, naponi, deformacije, pomjeranja.

TEST LOADING ON ROOF STRUCTURE OF SPORTS HALL IN PALE

APSTRACT

This paper treats the principle of static testing on braced girder of a sport hall built by the primary
school "Srbija" in Pale. During testing simulated snow load was performed on the roof and was applied
on a major steel braced (three-band) roof grider, with span L = 23 m. The following measurements and
observations were performed: measurement of vertical deflection at L/2, L/4 and L/8 of structure span;
measurement of displacements of supports; measurement of local deformation and permanent
deflection and deformation after unloading, and than these values were compared to the designed
values.

Keywords: steel braced girder, testing, deflection, stress, deformation, displacement.
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1. UVODNE NAPOMENE

Krovna konstrukcija dvorane sastoji se od celi¢nih resetkastih nosaca koji su medusobno
povezani roznja¢ama u nivou donjeg pojasa na rastojanjima od 6,80 m. Celi¢ne re$etke su
izvedene kao tropojasne sa Stapovima ispune. Raspon donjih pojaseva je 23,00 m, dok je
gornji pojas raspona 25,60 m. Veze Stapova ispune sa pojasnim Stapovima ostvarene su
zavarivanjem, dok su nastavci pojasnih Stapova izvedeni dijelom preko visokovrijednih vijaka,
a dijelom zavarivanjem. Glavni krovni nosac zajedno sa reSetkastim celicnim stubovima
formira glavne celicne ramove, koji su usidreni u AB stubove do kote +4,50 m.

Prije ispitivanja celicne krovne reSetke izraden je program ispitivanja. Programom su
definisana mjerna mjesta, veli¢ina i polozaj opterecenja, ocekivani uticaji (ugibi, naponi) i
definisan je sam postupak ispitivanja. IzvrSena je simulacija optereéenja od snjeznog pokrivaca
na krovu, a tereti su naneseni na glavni Celicni resetkasti (tropojasni) krovni nosac, raspona
L=23 m.

Postovanjem zahtjeva JUS-a U.M1.047, obuhvaceno je mjerenje sljedecih veli¢ina:

e vertikalnih ugiba na mjestima L/2, L/4 i L/8 raspona konstrukcije;
e pomjeranja oslonaca;

o |okalnih deformacija;

e trajnih ugiba i deformacija konstrukcije poslije rastereéenja.

Mjerenje ugiba je izvrSeno ugibomjerima tipa ,Hottinger”, tacnosti 0,05 mm. Lokalne
deformacije mjerene su mjernim trakama, postavljenim na gornjem i donjem pojasu, kao i na
srednjim Stapovima ispune. Mjerne trake su tipa , Hottinger”, mjerne baze 20 mm i mjernog
mosta , B&K“.

Slika 1. Raspored ugibomjera
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Slika 2. Raspored mjernih traka

Velicina probnog opterecenja je odredena tako da se u glavnim Stapovima krovne resSetke
izazovu normalne sile priblizno jednake maksimalnim vrijednostima iz projekta. Probnim
otereéenjem je simulirana tezina snijega na krovu u iznosu od 1,1 kN/m”. Simulacija snijega
izvrSena je nanosenjem betonskih blokova na drvene platforme neposredno iznad podne
ploce. S obzirom na to da je nosac tropojasna resSetka, pozicionirana tako da se donji pojas
sastoji iz dva dijela a gornji iz jednog, probno opterecenje rasporedeno je na 10 ¢vorova (5
¢vorova na jednom dijelu donjeg pojasa, a 5 ¢vorova na drugom dijelu). Optereéenje sa
platforme prenosilo se uzadima, nosivosti 30 kN, u donje pojaseve resetke.

Kontrolni staticki proracun je uraden programskim paketom ,Tower6“, Radimpex — Beograd.
U nastavku su tabelarno prikazane karakteristicne vrijednosti ugiba i napona, pri razli¢itim

fazama opterecenja.

Tabela 1. Racunski ugibi

Mjerno mjesto

Racunske vrijednosti

Vrijednosti ugiba u reSetkastom
nosacu od projektovanog

Vrijednost ugiba po fazama izazvanim
probnim optereéenjem (simulacija

opterecenja opterecenja od snijega)
[mm] [mm]
Stalno o Opterﬁecenje 1 P F3 Fa
opterecenje od snijega
L/2 -9.20 -19.44 -4.80 -9.60 -14.40 -19.20
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Tabela 2.

Racunski naponi

Racunske vrijednosti

Mjerno mjesto

Vrijednosti napona u
reSetkastom nosacu od
projektovanog optereéenja

Vrijednosti napona po
fazama izazvanim probnim
opterecenjem (simulacija
opterecenja od snijega)

[MPa] (MPa]
oaterecenie | oneniegs | 2 F4
Donji pojas /2% | 10.60 22.10 11.00 22.00
L/2°™ | 10.50 22.00 11.00 21.90
Gornji pojas | . 34.70 68.04 33.90 67.70

Slika 3. Probno opterecenje

2. 1ZVRSENA MJERENJA | DOBIJENI REZULTATI

Prije pocetka ispitivanja reSetkastog nosaca izvren je uvid u potrebnu dokumentaciju i izvrSen
detaljan vizuelni pregled krovne konstrukcije.

U skladu sa kontrolnim proracunom, optereéenje na konstrukciji nanosilo se u Cetiri faze:

e  Faza 1: ukupno opterecenje
e  Faza 2: ukupno opterecenje
e  Faza 3: ukupno opterecenje
e Faza 4: ukupno opterecenje

27 kN (2.7 kN/¢évoru);
54 kN (5.4 kN/¢Evoru);
81 kN (8.1 kN/¢voru);
108 kN (10.8 kN/¢voru).
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Nakon svake faze opteredenja izvrSena su odgovaraju¢a mjerenja i osmatranja, bez
rastere¢enja izmedu pojedinih faza. Nakon Faze 4 optereéenja, teret je zadrzan 4 h na
platformi uz periodi¢na posmatranja.

Izmjereni ugibi i dilatacije pikazani su u sljede¢im tabelama.

Tabela 3. Mjereni ugibi

Mijerene vrijednosti
Ocitane vrijednosti Dobijeni ugibi
Mjerno mjesto Nule Faza Faza Faza Faza Raste- Unnax Upi U
0 F1 F2 F3 F4 recenje =F4-0 =R-0 =(Upi /Umax)
[cm] [cm] [cm] [cm] [cm] R [ecm] [mm] [mm] 100 [%]
Oslonac Ul | 4.12 4.12 4.12 4.12 4.12 4.12 0.00 0.00 0.00
L/4 ' U2 | 132 1.30 0.87 0.40 0.05 1.19 -12.70 -1.30 10.24
U3 | 2.56 2.67 1.97 1.35 0.92 2.40 -16.40 -1.60 9.76
L/2 ua | 2.77 2.64 2.02 1.34 0.86 2.65 -19.10 -1.20 6.28
us | 3.71 3.78 3.14 2.50 2.06 3.56 -16.50 -1.50 9.09
L/4 d U6 | 3.24 3.21 2.79 2.35 2.04 3.18 -12.00 -0.60 5.00
Oslonac U7 | 3.59 3.59 3.59 3.59 3.59 3.59 0.00 0.00 0.00

Tabela 4. Mjerene dilatacije — naponi

Mijerene vrijednosti
Ocitane vrijednosti Dobijeni naponi
o o ©
. . |
Mjerno mjesto Nule O Faza F.Z Faza F.4 Rast. R =("|‘:a£_0)_0.21 =p(R-O)-0.21 =Gp1/Omax
[ustrain] [ustrain] | [pstrain] | [ustrain] -100
[MPa] [MPa]
[MPa]
Donji pojas M1 | -2 51 102 9 21.9 2.3 10.5
M2 | -3 49 100 3 21.6 1.3 6.02
Dijagonale M3 0 19 39 3 8.1 0.6 7.40
M4 | -3 -67 -120 0 -24.6 -0.6 2.44
Gornji pojas | M5 | -5 87 213 2 45.8 1.5 3.27

3. ANALIZA REZULTATA

Poredenjem vrijednosti izmjerenih ugiba, kao i izmjerenih dilatacija — napona, od probnog
opterecenja sa odgovarajué¢im racunskim, vidljivo je da su izmjerene vrijednosti manje od
odgovarajucih racunskih za sve faze ispitivanja celi¢cne krovne reSetke. Ostvaren je koeficijent
efikasnosti probnog optereéenja prema ugibima U=0.98 i prema naponima U=0.99, sto
zadovoljava uslove standarda.
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Tabela 5. Racunski i mjereni ugibi

Mjerno | Faze Ugibomjer | Izmjeren Proracunski Razlika Zaostali Dopusteni
mjesto ugib ugib ugiba ugib zaostali ugib
(mm) (mm) (mm) [%] [%]
F2 Uy -7,50 -9,60 -2,10 0 15
L/2
F4 Uy -19,10 -19,20 -0,10 6,28 15

Tabela 6. Racunske i mjerene dilatacije — naponi

. . Izmjereni Proracunski | Razlika Zaostali Dopusteni
Mjerno mjesto X . X X
Faze naponi naponi napona naponi zaostali
[MPa] [MPa] [MPa] [%] naponi [%]

] Gornji F2 19.30 33.90 14.60 0 15
pojas F4 45.80 67.70 21.90 3.27 15
i Donji F2 10.90 11.00 0.10 0 15
pojas F4 21.60 22.00 0.40 6.10 15

4. ZAKLJUCAK

Ispitivanje celicne krovne reSetke probnim opterecenjem, sportske dvorane u Palama,
izvrSeno je u skladu sa vaze¢im standardom JUS U M1. 047 — Ispitivanje konstrukcija
visokogradnje probnim optereéenjem i ispitivanje do loma.

Na osnovu analize dobijenih rezultata, vizuelnog pregleda resSetke i pregleda tehnicke
dokumentacije, moze se konstatovati sljedede:

e da su izmjereni ugibi manji od racunskih i po vrijednostima ne mogu negativno uticati na
funkcionalnost i estetski izgled konstrukcije;

e trajni ugibi su ispod gornje granice dozvoljenih i radi se o konstrukciji koja u eksploataciji
pokazuje dovoljan stepen elasti¢nosti;

e izmjereni naponi su manji od rac¢unskih i po vrijednostima su u granicama dopustenih,
¢ime je zadovoljena nosivost i sigurnost nosaca;

e nije uoCena pojava defomacija i popustanje spojeva i zadovoljeni su osnovni uslovi za
ovakvu vrstu konstrukcija;

5. LITERATURA

[1] “Izvjestaj o ispitivanju probnim opterecenjem celi¢ne krovne reSetke sportske dvorane
uz 0S ,Srbija“ u Palama,” Banja Luka: IMK RS, 2013.

[2] “Ispitivanje konstrukcija visokogradnje probnim opterecenjem i ispitivanje do loma,
JUS U.M1.047,“ Beograd: Sluzbeni list SFRJ 4/1987

166-171 | 171



172-184 | 172

Strucni rad

Paper categorisation

Pap npumsbeH | Paper accepted
26/11/2013

UDK | UDC
624.041.042.7:699.841

DOI
10.7251/AGGPLUS1301172K

D. Koji¢, M. Uljarevi¢ Proracun 3ljuncanih ipova za pobolj$anje svojstava tla ... [1] 2013 1[1] AlT+

Danica Koji¢
Institut za ispitivanje materijala i konstrukcija Republike Srpske, Jasenovackih logorasa 4A, Banja Luka,
kojicdanica@yahoo.com

Mato Uljarevi¢

Arhitektonsko-gradevinski fakultet Univerziteta u Banjaluci, Vojvode Stepe Stepanovic¢a 77/3, Banjaluka

PRORACUN SLJUNCANIH SIPOVA ZA POBOLJSANJE SVOISTAVA TLA, A NA
OSNOVU REZULTATA SPT-OPITA

APSTRAKT

Izrada $ljuncéanih Sipova je jedna od metoda poboljsanja svojstava odnosno povecéanja gustine tla. Njome
se lako mozZe izbjeci skupa zamjena materijala, pogotovo kada su u pitanju velike dimenzije objekata.
Sljunéani Sipovi smanjuju opasnost od likvefakcije, $to je za trusna podrugja kao §to je Banja Luka od
velikog znacaja. Potrebno je izraditi proracunski model kojim ¢e se na osnovu parametara prirodnog i
poboljsanog tla (iz SPT-opita) definisati koli¢ina materijala (Sljunka) za poboljsanje. Ta koli¢ina Sljunka
bi¢e ugradena tehnikom nabijanja u obliku Sipova odredenih dimenzija i rastojanja. Upravo to je u radu i
prikazano.

Kljucne rijeci: tlo, sljuncani Sip, SPT-opit, svojstva, poboljsanje.

CALCULATION OF GRAVEL PYLONS FOR IMPROVING CHARACTERISTICS OF
SOIL, FOLLOWING THE RESULTS OF SPT TEST

ABSTRACT

Making gravel pylons is one of the methods of improving soil characteristics i.e. increasing soil density. It
can easily be used to avoid expensive replacement of materials, especially when it comes to large-
volume facilities. Gravel pylons reduce the risk of liquefaction, which is very important for seismic areas
such as Banja Luka. It is necessary to create a design model that will be used to define the amount of
material (gravel) for improvement, following the parameters of natural and improved soil (from SPT
test). That amount of gravel will be incorporated by compaction techniques in the form of pylons of
certain dimensions and distances. This is shown in this paper.

Keywords: soil, gravel pylon, SPT test, characteristics, improvement.
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1. UvOD

Ugradnja Sljuncanih Sipova je odavno poznati nacin poboljsanja podtemeljnog tla. lzvodila se
nekom od tehnika za izvodenje Sipova, s tim da je umjesto betona u tlo ugraden sljunak. Nove
tehnologije znatno su prosirile mogucnosti izvodenja Sljunéanih Sipova kao i njihovu
ucinkovitost. Danas se izvode uporedo sa dubinskim vibriranjem te se na taj nacin zbija okolno
tlo, ali se zbija i ugradeni kameni agregat te postizu znacajni ucinci. Ovako zbijenije tlo ima
povecanu c¢vrsto¢u na smicanje, ¢ime je povecana nosivost, smanjeno slijeganje, ubrzano
dreniranje, a smanjena je i opasnost od likvefakcije. Likvefakcija [1] je pojava koja se javlja u
rastresitim, vodom zasi¢enim pijescima uskog granulometrijskog sastava, u trenutku ciklicke
promjene stanja naprezanja uzrokovanog zemljotresom. Prilikom zemljotresa, $ljuncani Sipovi
oteZavaju nastanak likvefakcije u njoj sklonom tlu. Jedan od razloga je razli¢ita krutost
Sljuncanih Sipova i okolnog tla. Na sljuncane Sipove, kod kojih su dominantne gravitacione sile,
nije mogu¢ tako snaZan uticaj ubrzanja od zemljotresa. Sljunéani $ipovi djeluju drenirajuce i
trenutno mijenjaju sliku pornih pritisaka u korist povecéanja efektivnih naprezanja u okolnom
tlu. Novija tehnologija izvodenja Sljunéanog Sipa prikazana je na slici 1, no ipak dosta
ekonomicnije je izvodenje Sljuncanih Sipova pomodu obloZne metalne kolone, ¢elicnog malja i
makare, Sto se na nasim prostorima jos koristi.

sklopka za
propustanje
materijala

/
= peaduina
cijev

elasticni
suplung

|
i’:ﬁ

Slika 1. Tehnologija izvodenja $ljuncanog Sipa

Precnik sljuncanih Sipova [2] je 60—80 cm, uz maksimalne dubine oko 20 m. Nosivost je oko
20-30 tona. Ukoliko su nosivi, Sljuncani Sipovi se obi¢no rasporeduju tako da broj redova u
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poduznom i poprecnom pravcu ne bude manji od tri, pri cemu ose krajnjih redova treba da
budu na odstojanju najmanje 1,5 d (precnika Sipa), ili 0,1 H (duZine Sipa) od spoljnih ivica
temelja. Treba paziti i na medusobno rastojanje Sipova, koje iznosi minimalno 3d. Rastojanje
izmedu osa Sipova moZze se odrediti, prema Citovic¢u (1955), pomocu formule:

Y
Y1-V

L=0,952d

(1)

gdje su:
L — rastojanje izmedu osa sljuncanih Sipova u m;
d — precnik Sljuncanog Sipa u m;

v i v1 — jedini¢na teZina tla prije i poslije izvodenja Sipova, respektivno, u kN/m>.

2. PRORACUN NA ODABRANOM PRIMJERU

U ovom primjeru bice prikazan postupak proracuna potrebne koli¢ine Sljuncanih Sipova za
poboljsanje svojstava tla, a na osnovu rezultata standardnog penetracionog opita (SPT-opit).
Izvorni SPT-opit [3] se sastoji u brojanju udara maljem od 622.3 N, odnosno 63.5 kg, koji
slobodno pada sa visine od 76.2 cm i kojim se postize prodiranje od 30.48 cm. Obi¢no se broj
udara, za koji je medunarodna oznaka N, registruje za napredovanje od tri sukcesivna
prodiranja u intervalima od po 15 cm, no kako prvih 15 cm prodiranja izbrojeni udarci budu
manji od prosjeka (usljed poremecaja dna busotine), za kona¢an N usvaja se zbir brojanja u
drugom i treéem intervalu pri ukupnom prodiranju od 30 cm. Konacni rezultat SPT-opita
sadrzi broj udara za svaki od tri intervala pobijanja od po 15 cm, dubinu sa koje je opit
zapocet, informaciju o nivou podzemne vode u terenu i u busotini i opis uzorka tla uzetog iz
kasSike prema jedinstvenoj klasifikaciji. Tercagi i Pek (Terzagi i Peck) [4] dali su zavisnost
relativne gustine D, od broja udaraca N, sto je prikazano u tabeli 1.

Tabela 1. Zavisnost relativne gustine od broja udaraca SPT-opita

N — broj udaraca Relativna gustina D,
0-4 vrlo rastresito

4-10 rastresito

10-30 srednje zbijeno
30-50 zbijeno

> 50 vrlo zbijeno

Usvojen je objekat dimenzija 50 m x 50 m koji lezi na tlu slabih karakteristika do dubine od 10
m, ispod Cega se nalazi tlo dobrih karakteristika. Pri prethodnim ispitivanjima doslo se do
rezultata SPT-opita od N=6/30 cm, 3to pokazuje da je tlo rastresito te mu je potrebno povecati
gustinu i time smanjiti deformaciona svojstva, a to ¢e se uciniti Sljun¢anim Sipovima.
Dozvoljeno slijeganje za objekat je 5 cm na dubini od 10 m. Analizom slijeganja tla za usvojeni
objekat doslo se do zakljucka da je potreban modul stisljivosti tla od My=60,0 MPa da bi se
zadovoljio kriterijum dozvoljenog slijeganja.

Podaci o sloju tla slabih karakteristika su:
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tlo je pijesak bez podzemne vode do dubine 10 m

zapreminska teZina y = 18,5 kN/m’

dubina poboljsanja D=10m

povrsina poboljsanja P =50x50=2500,0m2
zapremina tla V =25 000,0 m3
rezultat SPT opita N =6/30cm

potreban modul stisljivosti MV=60,0 MPa

TeZina tla [3] dobija se preko relacije:
wW=y-v (2)
tako da tezina prirodnog, nepoboljSanog tla iznosi:
W =18,5-25000 = 462500,0kN
Peri (Parry) [4] je dao zavisnost modula elasti¢nosti E i broja udaraca N:
E =2,8-N[MPa] (3)
Postojeci modul elasticnosti tla je:
E'=2,8-N=2,8-6=16,80MPa

Poissonov koeficijent za pijesak iznosi v = 0,20-0,45, usvojen je v = 0,30. Modul stisljivosti My,
[2] zavisi od E i v i moZe se sracunati pomocu formule:

1-v
My _(1-2v)(1+v)E @

te se dobije:

, 1-v . 1-0,3

E'= 16,8 =22,62MP
v (t-2)(1+v)  (1-2x0,3)(1+0,3) ‘

Iz SPT-opita [3], a za maksimalni vertikalni efektivni napon p'y =y x D = 18,5 x 10 = 185 kPa, iz
izraza:

0,5

N

D, x| ———— | x100(%) (5)
0,23p'y+16

dobije se relativna gustina

6 0,5
D', | ———— | x100%=32,01%
0,23x185+16
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dok se iz relacije:

0,34

¢ zarctg[N/(12,2+20,3p'o/Pa )] (6)

dobije ugao unutrasnjeg trenja, a on iznosi:
0,3
¢'~arctg[6/(12,2+20,3x185/100)] " =25,97°

Relativna gustina zavisi i od koeficijenta poroznosti e [3] i jednaka je:

D, =—m "% 100(%) (7)
€max ~ €min

€min | €max SU U intervalu od 0,1<epin,emax<1,2 te se usvaja emin, = 0,5 i emax = 1,0. 1z datog D,
racuna se koeficijent poroznosti e za nepoboljsano tlo:

e' =6, —D'+(émax —€min) =1,0-0,3201-(1,0-0,5)=0,84

max  “r

Kako koeficijent poroznosti e [3] predstavlja odnos izmedu zapremine pora V, i zapremine
Cvrstih Cestica Vq, to jest:

e=-—"2 (8)

moze se Sljunc¢anim Sipovima smanjiti zapremina pora tla, povecati zapremina Cvrstih Cestica i
tako uticati na D,.

Za e'=0,84 dobiju se sljedece zapremine:

V', =0,84-V",

V', +V', =V =25000,0m>

1,84V', =25000,0 (9)
~25000,0
1,84
V', =0,84-13586,96 = 11413,04m>

1
S

=13586,96m>

Preko usvojenog modula stisljivosti poboljSanog tla My = 60 MPa dolazi se do potrebnog broja

udaraca N.
pr (1220)(347) M, = (122:03)(1+0.3) o 00— 07460 aa,57mPa
1-v 1-0,3
pr=EL 85T 4o
2,8 2,8

U daljem proracunu usvojeno je N=16/30 cm udaraca, iz ¢ega preko relacija (5), (7), (8) i (9)
slijedi:
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0,5
16 '
D", z(—j -100% =52,28%

0,23-185+16
e"=1,0-0,5228-(1,0-0,5)=0,74
V', =0,74-V",

V" +V", =V =25000,0m>
1,74V"_ =25000,0
25000,0
T 1474
V", =0,74-14367,82 = 10632,18m>

n
s

=14367,82m°>

. tp. . ve o
Razlika VP u jednagini

Vpretp.ss — Vla _ V”a — 780,86m3 (10)

predstavlja zapreminu koju treba da popune S$ljuncani Sipovi kako bi se dobilo manje e,
odnosno vece D,.

Kako su Sljuncani Sipovi precnika od 60 do 80 cm, usvojen je precnik 80 cm, i to 13 redova
Sipova po Sirini i po duZini. Zapremina ugradenog materijala je:

0,80°
v, = 13-13-7”-10 —849,49m’

Sto je priblizno gore sracunatoj zapremini Sipova. Ovo su naravno aproksimativne vrijednosti,
jer Sljuncani Sipovi takode imaju pore koliko god da su dobro zbijeni. Pored toga, ugradnjom
Sljuncanih Sipova zbija se i tlo van granica objekta, a ni to nije uzeto u obzir. Kako bi se bilo na
strani sigurnosti, konstruktivno se usvaja joS po jedan red Sipova van granica objekta, a
ugradice se do dubine 7,0 m. Razmak izmedu Sipova je 3,7 m, tako da osnova Sipova iznosi
51,8 x51,8 m’. Zapremina dodatnih Sipova iznosi:

0,807
V' =56.—4> " .7_197,04m?

ss

Na slici 2 prikazana je osnova usvojenih sljuncanih Sipova, dok je na slici 3 prikazan presjek
kroz Sljuncane Sipove.
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Slika 3. Presjek kroz sljuncane Sipove

Sada se mozZe sracunati i zapreminska teZina poboljSanog tla. Za zapreminsku teZinu
v v L we . 3. v . . . P

$ljuncanih Sipova usvaja se y =19,50 kN/m® iz razloga $to su oni zbijeni. U obzir je uzeta samo
usvojena potrebna zapremina Sipova, ne i konstruktivna. Proracun je sljededi, prema izrazu

(2):

W,, =v,, -V, =19,5-849,49 = 16565,06kN

SS

Zapreminska tezina poboljSanog tla moze se sracunati iz izraza:
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_ W, +W,, (11)
%
Uvrstavanjem teZina i zapremine u izraz (11), dobije se:

W, +W, 462500,0+16565,06 479065,06
% 25000,0 25000,0

=19,16kN / m®

Poboljsani ugao unutrasnjeg trenja preko relacije (6) iznosi:
" 0,34 0
¢"~arctg[16/(12,2+20,3-185/100) |~ =34,21

Nakon izvrSenog proracuna mogu se tabelarno prikazati karakteristike tla kao i stepen
poboljsanja, tabela 2.

Tabela 2. Karakteristike tla i stepen poboljSanja

D, [%] el v [kN/m’] $ [ M, [MPa]
prirodno tlo 32,01 0,84 18,50 25,97 22,62
poboljsano tlo 52,28 0,74 19,16 34,21 60,00
Stepen poboljsanja S= | 2,65

Sad se moze provijeriti da li je usvojeno rastojanje od 3,7 m Sipova dovoljno da se zapreminska
tezina tla pobolj$a na y=19,16 kN/m”. Iz relacije (1) se dobije:

2 2
R [[@j + 1] =18,50- [[@j + 1} =19,28kN / m®

’

Iz ovoga se moZe zakljuciti da se ugradnjom Sipova osnove 80 cm na rastojanju od 3,7 m
zapreminska teZina poboljSa na 19,28kN/m3, a za zadovoljavanje kriterijuma slijeganja
dovoljna je zapreminska tezina od 19,16 kN/m* $to pokazuje da smo na strani sigurnosti, jer
ugradnjom Sipova Ce se dobiti i bolje karakteristike tla.

3. ANALIZA NOSIVOSTI

Proracun dopustenog kontaktnog naprezanja po kriterijumu loma tla [2] ispod plitko
temeljenog krutog pravougaonog temelja sproveden je prema izrazu Brin¢ Hanzena (Brinch
Hansen).

pdop = CmNcScdciC + nyNqudqiq + 0"L-’VBNVSVdViV (12)

gdje su:
Cn — Mobilizirana kohezija, ¢,=c/F. (F.= 2-3, usvojeno 2,5)

Yy — zapreminska teZina tla
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D — dubina fundiranja

B — Sirina temelja

N¢, Ng, N, —faktori nosivosti

Sc, Sq, Sy — faktori oblika

dc, dg, d, — faktori dubine

ic, iq, iy — faktori nagiba rezultante
Proracun nosivosti tla za:
temeljna plo¢a dimenzija 50,0 x 50,0 m’
dubina fundiranja Ds = 2,00 m
Karakteristike tla:

¢ =34,21°

c=0,0 kPa

y =19,16 kN/m®

Mobilizirani parametri ¢vrstoce tla:

_tgp _tg(34,21°)

=0,453 =24,38° 13
Fy 1,5 I (3)

tgd,

Numericke vrijednosti faktora nosivosti prema Brin¢ Hanzenu (Brinch Hansen), a za
mobilizirani ugao unutrasnjeg trenja ¢,=24,38°, iznose:

N, =19,88 N, =10,03 N, =7,39

F$=1,2-1,8, usvojeno 1,5

m

C - 0,0kPa
F

c
Faktori:

B Df
SC=1+O,ZT=1,2=S d.=1+0,35—=1,01

q

B d. -1
5,=1-0,40 =06 d, =d, ———=1,01 (14)

Ng

d, =i, =i, =i,=1,00

Uvrstavanjem podataka u relaciju (12) dobija se:

Pdop =19,16-2-10,03-1,2-1,01-1+0,5-19,16-50,0-7,39:0,6-1-1=2589,72kPa

Ovo je dopusteno opterecenje tla za glavno + dopunsko opterecenje, dok dopusteno
opterecenje tla za glavno opterecéenje iznosi:
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P'dop = 0,8+ Pyop =2071,77kPa (15)

Istim postupkom, a za parametre prirodnog, nepobolj$anog tla dobije se p4,,=926,85 kPa, $to
je 2,79 puta manje od dopustenog opterecenja poboljSanog tla.

4. ANALIZA SLIJEGANJA

Nakon izvrSenog poboljsanja podtemeljnog tla, tlo je sljededih karakteristika:
M, = 60,00 MPa
y = 19,16 kN/m®
¢ =34,21°
Az=10m

Ispod pobolj$anog tla nalazi se tlo dobrih karakteristika, N=40/30 cm iy = 19,70 kN/m” iz ¢ega
preko relacija (3), (4) i (6) dobijemo:

M, = 124,44 Mpa
¢ =42,88°

Tlo je pretpostavljeno kao elasti¢an, homogen i izotropan poluprostor. Proracun slijeganja se
provodi do dubine u kojoj su dodatni naponi jednaki 20% geostatickih napona. Slijeganje [5]
se dobije sumiranjem vertikalnih deformacija pojedinih slojeva tla prema izrazima:

Ap. -H. (16)

gdje je:
w — ukupno slijeganje
w; — slijeganje pojedinog sloja tla
Ap; — dodatni vertikalni napon u sredini sloja tla
H; — debljina sloja tla
M,; — modul stisljivosti sloja tla
Koeficijent posteljice tla [2] iznosi:

k==L (17)
w

gdje je Ap dodatni pritisak u tlu [5] od objekta umanjen za teZinu iskopanog tla, a on iznosi:

Ap=0;" —y-D; (18)
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Proracun slijeganja sproveden je za kontaktne pritiske od 150, 250 i 350 kN/m® buduéi da
nemamo podatke o stvarnom optereéenju temelja, a rezultati su prikazani u tabelama 3,4 i 5

respektivno.

Proracun slijeganja za:

temeljna plo¢a dimenzija 50,0 x 50,0 m”

dubina temeljenja D;=2,00m
zapreminska teZina u nivou temelja y=19,16 kN/m3
Proracun za kontaktni pritisak:
o, =150,0kPa
Ap=150-19,16-2=111,68kPa
Dodatni i geostaticki naponi [3] u tabeli racunaju se pomocu izraza:
L-B
Ap, =Ap———F——
' (L+z,-)(B+z,-)
H
Pg1 =V Dy +V1'71 (19)
_ Hiy H;
Pgi =Pgi-1 +Vi_1- +V; Y
Tabela 3. Slijeganje za kontaktni napon od 150 kPa
Sloj | Hi(m) v (kN/m’) | Mg (kN/m?) | z(m) | pg(kPa) | Ap; (kPa) w; (m) 0,2-p, (kPa)
1 2,00 19,16 60000,00 1,00 57,48 107,34 0,004 11,50
2 2,00 19,16 60000,00 3,00 95,80 99,39 0,003 19,16
3 2,00 19,16 60000,00 5,00 134,12 92,30 0,003 26,82
4 2,00 19,16 60000,00 7,00 172,44 85,93 0,003 34,49
5 2,00 19,16 60000,00 9,00 210,76 80,21 0,003 42,15
6 2,00 19,70 124444,44 11,00 249,62 75,03 0,001 49,92
7 2,00 19,70 124444,44 13,00 289,02 70,35 0,001 57,80
8 2,00 19,70 124444,44 15,00 328,42 66,08 0,001 65,68
9 2,00 19,70 124444,44 17,00 367,82 62,20 73,56
SWi= 0,019
_ . . . . Ap 111,68
Koeficijent posteljice tla prema izrazu (17) iznosi: k:—pz 0.019 =5907,63kN / m®.
W ’

Proracun za kontaktni pritisak:

o, =250,0kPa
Ap=250-19,16-2=211,68kPa
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Sloj | Hi(m) | v(kN/m®) | My (kN/m®) | z(m) | pg(kPa) | Ap;(kPa) | w;(m) 0,2-p; (kPa)
1 2,00 19,16 60000,00 1,00 57,48 203,46 0,0068 11,50
2 2,00 19,16 60000,00 3,00 95,80 188,39 0,0063 19,16
3 2,00 19,16 60000,00 5,00 134,12 174,94 0,0058 26,82
4 2,00 19,16 60000,00 7,00 172,44 162,88 0,0054 34,49
5 2,00 19,16 60000,00 9,00 210,76 152,03 0,0051 42,15
6 2,00 19,70 124444,44 11,00 249,62 142,22 0,0023 49,92
7 2,00 19,70 124444,44 13,00 289,02 133,33 0,0021 57,80
8 2,00 19,70 124444,44 15,00 328,42 125,25 0,0020 65,68
9 2,00 19,70 124444,44 17,00 367,82 117,89 0,0019 73,56
10 2,00 19,70 124444,44 19,00 407,22 111,15 0,0018 81,44
11 2,00 19,70 124444,44 21,00 446,62 104,98 0,0017 89,32
12 2,00 19,70 124444,44 23,00 486,02 99,31 0,0016 97,20
13 2,00 19,70 124444,44 25,00 525,42 94,08 105,08
W= 0,043
Koeficijent posteljice tla prema izrazu (17) iznosi: k = % :M =4946,28kN / m> .
Proracun za kontaktni pritisak od 350 kPa:
o, =350,0kPa
Ap=350-19,16-2=311,68kPa
Tabela 5. Slijeganje za kontaktni napon od 350 kPa
Sloj | Hi(m) v (kN/m®) My (kN/m?) | z (m) Pg (kPa) | Ap; (kPa) w; (m) 0,2-pg (kPa)
1 2,00 19,16 60000,00 1,00 57,48 299,58 0,0100 11,50
2 2,00 19,16 60000,00 3,00 95,80 277,39 0,0092 19,16
3 2,00 19,16 60000,00 5,00 134,12 257,59 0,0086 26,82
4 2,00 19,16 60000,00 7,00 172,44 239,83 0,0080 34,49
5 2,00 19,16 60000,00 9,00 210,76 223,84 0,0075 42,15
6 2,00 19,70 124444,44 11,00 249,62 209,41 0,0034 49,92
7 2,00 19,70 124444,44 13,00 289,02 196,32 0,0032 57,80
8 2,00 19,70 124444,44 15,00 328,42 184,43 0,0030 65,68
9 2,00 19,70 124444,44 17,00 367,82 173,58 0,0028 73,56
10 2,00 19,70 124444,44 19,00 407,22 163,66 0,0026 81,44
11 2,00 19,70 124444,44 21,00 446,62 154,57 0,0025 89,32
12 2,00 19,70 124444,44 23,00 486,02 146,22 0,0023 97,20
13 2,00 19,70 124444,44 25,00 525,42 138,52 0,0022 105,08
14 2,00 19,70 124444,44 27,00 564,82 131,42 0,0021 112,96
15 2,00 19,70 124444,44 29,00 604,22 124,85 0,0020 120,84
16 2,00 19,70 124444,44 31,00 643,62 118,76 128,72
W= 0,069
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Ap 311,68
w 0,069

Koeficijent posteljice tla prema izrazu (17) iznosi: k = =4493,78kN / m> .

5. ZAKLJUCAK

Sljun&ani Sipovi kao jedna od metoda pobolj$anja osobina tla pokazali su se veoma efikasnim i
ekonomiénim. Sljunak je prije svega prirodan materijal, tako da se sa sigurno$¢u moze reéi da
se ugradnjom Sipova ne Steti priroda tla, StaviSe, maksimalno se iskoriStavaju njene osobine. U
vremenu kada cilj i jeste oCuvati prirodu u kojoj Zivimo, rjeSenje kao $to je ugradnja Sljuncanih
Sipova je i viSe nego dobrodoslo. Na prikazanom primjeru moze se zakljuciti da smo poboljsali
sve karakteristike tla, od rastresitog smo dobili srednje zbijeno tlo, smanijili koeficijent
poroznosti e, povecali zapreminsku teZinu y i ugao unutrasnjeg trenja ¢, te modul stisljivosti
My poboljsali 2,65 puta. Analiza nosivosti tla pokazala je da smo ugradnjom Sljuncanih Sipova
nosivost tla poboljsali 2,79 puta. Analizom slijeganja moze se zakljuciti da i za kontaktni
pritisak od 350 kPa slijeganje od 4,33 cm na 10 m dubine zadovoljava uslov od maksimalnih 5
cm, dok se uticaj od dodatnih napona pruza do 62,0 m u dubinu. Koeficijent posteljice tla nije
konstantna veli¢ina, vec¢ zavisi i od veli¢ine i oblika osnove temelja, kao i karaktera slojevitosti
tla, a ovim primjerom je to i dokazano. Pri realizaciji proracunom predvidenog poboljsavanja
svojstava prirodnog tla sljuncanim Sipovima neophodno je kontrolnim ispitivanjima potvrditi
veli¢ine dobijene proracunom. Predlaze se koristenje istih metoda kao u istraznim radovima,
sto je u ovom slucaju SPT-opit.
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Cawa KoBauesuh

Bynesap Bojeode Cmene CmenaHosuha 124, bara /lyka, Penybauka Cpricka

CMNPEFHYTU APYMCKN MOCTOBWU CA MPEPABPUKOBAHNUM KOJTOBO3HNUM
MNIOYAMA

ATICTPAKT

Y pagy cy NpeacTaB/beHW CNPEerHyTM APYMCKM MOCTOBM u3rpaheHu nomohy npedabpurkoBaHUx
KON0BO3HUX Nova. MpedabpukoBaHM enemeHTH Cy NOroAHM 33 MOCTOBE MajIMX U CpearbMX pacnoHa.
MpedabpunKoBaHN CUCTEMM CE KOPWUCTE 33 M3rpafiby HOBMX M 3@ PEKOHCTPYKUMjy U pexabunutauujy
noctojehux mocTtoBa. [Mpeacrtas/beHe cy Asuje BpcTe npedabpuMKOBAHMX KONOBO3HMX M0Ma,
AjenMmuyHo M notnyHo npedabpukosBaHe. MpegHocTM M HepocTauu npumjeHe npedpabpurKoBaHUX
efleMeHaTa cy Takohe HasegeHW. Ocum TOra, paj NpuKasyje AeTa/be OCTBApMBarba KOHTUHyMTETa
nsamehy enemeHaTa, HauMH HMXOBOr MNOBE3WBakba, Pa3MUMTE BPCTE M pacrnopes cpeacrtaBa 3a
cnpesare. MNpuKasaHe cy pasanyuTe BPCTE WU CreumjanHa pasmaTpakba 3a KOHCTpyucarbe NOonpedyHmx
cnojesa. 3a nocTu3akbe noadyKHor cmuuyher cnoja usmehy npedabpuKoBaHUX apMUPAHOBETOHCKUX
e/leMeHaTa M YeNMYHMUX Hocaya yobuyajeHO ce KopucTe TPynUcaHK Yen MOMKAAHMUM (MOMKAAHUUM ca
rnaBom) 1 3aBpT-eBu. Oba cpeacTBa 3a Cnpesakbe Mory ce nogjeAHako KopuctTuTn y npedpabprKkoBaHUm
MOCTOBMMA, [OK Ce NpPegHOCT 3aBpTHEBa oOrfneja Yy jegHOCTaBHMjEM OAp»KaBakby W yKNakbakby
KOHCTPYKUMje HAKOH AOCTUTHYTOr XMBOTHOI BUjeKa. YnoTpebom npedabpuKauuje mory ce cmarbutu
YKYMHU TPOLWIKOBU U BpUjeme U3rpasrbe CperHyTux mocToBa.

KroyuHe pujevu: cipecHymu mocmosu, npegabpukosaHe Koa0803He rsao4e, cysu criojesu, cmudyhu
Croj, MOXOaHUYU €a 2/1080M, 308pMHEBU KAO CpedCmeo 3a cripe3arse.

COMPOSITE ROADWAY BRIDGES WITH PREFABRICATED DECK SLABS

ABSTRACT

Composite roadway bridges constructed using precast deck slabs are exposed in this paper.
Prefabricated units are suitable for use in small and middle span bridges. Prefabricated systems are used
for new construction and reconstruction and rehabilitation of existing bridges. It is presented two types
of the precast deck slabs, partial-thickness precast and full-thickness precast deck slabs. Advantages
and disadvantages using the precast deck units are also listed. Furthermore, the details to provide
continuity between units, ways of connecting precast deck elements, various types and arrangements of
shear connectors are been showed. Different types and special design considerations of transverse
joints are displayed. For achievement of longitudinal shear connection between precast units and steel
girders welded headed studs distributed in group and bolted shear connectors are used. Both shear
connectors can equally be used in precast bridges, while bolted shear connectors have advantage
reflected in the simpler maintenance and removal of structure after achieved lifetime. The use of
prefabrication can reduce overall costs and construction time of composite bridges.

Keywords: composite bridges, precast deck slabs, dry joints, shear connection, headed studs, bolted
shear connector.
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1. NPE®ABPMKOBAHE KOJIOBO3HE MNJI0O4E

CraHgapaHM  HaumH  rpafersa  cnperHytMX  MOCTOBa  MoApasymujeBa  M3aMBakbe
apMMPAHOBETOHCKE KOMOBO3HE MJIoYe Ha rpaguavwTty. Y TOm  Cayyajy  npouec
npedabpurKaumje 0byxBaTao je rnaBHe YennyHe Hocaye. OBaKBUMM HauymMHOM npedabpuKaumje
yCnjewHo ce rpafe CrperHytu MOCTOBM Of, YeNuKka UM 6eToHa uav 6eToHa pPasanuUTUX
KapaKTepuCTMKa Kog, KNAaCUYHO apMMUPAHOBETOHCKMUX MM MPETXOAHO HAMPerHyTMx MoCTOBA.
Crepehun Kopak y pasBojy M yHanpehewy rpahera cnperHyTMx mMocToBa OAHOCM ce Ha
npedabpurKaumjy apmMmMpaHOBETOHCKMX KONOBO3HMX Maova. MogepaH HauuH rpahersa
CNpEerHyTMx MOCTOBA jol YBWjeK MMa orpaHuyeHy ynotpeby. Pasnor Tome cy: HeLOBOJbHO
MCTPaXKEHO MNoHawarbe npedabprKoBaHWX NoYa y CNperHyTom AejcTBy, AeTasbM Crajakba
npedabprMKoBaHMX efleMeHaTa, OAHOCHO, OCTBapuBarbe€ KOHTUHYUTETA Yy MOAYKHOM U
nonpeyHom nNpasLy, MOHAllake rPYNMCaHUX MOMKAAHMKA WM 3aBPTHEBA Kao cpeAcTaBa 3a
cnpesarwe. OcMM  U3rpagkbe HOBMX MOCTOBA Ca 4Ba WM BUWE [NaBHUX HOcCaua,
npedabpurKaLmja ce ycnjewHo KOPUCTM U 33 PEKOHCTPYKUMjY U pexabunuTaumjy nocrojehmx
mocTtoBa. OBaKBM CUCTEMM MPUMjeHy Hanase y TewKo AOCTYNMHUM MW OrpaHUYeHUm
rpaguamnuTMMa. Y ciyvajy 3amjeHe KOIOBO3HUX MJoYa KoA, MOCTOBa Y FPaACKMM YC/I0BMMA
MAM U3Hag nocTtojehux caobpahajHMLA, OBaKBM CUCTEMM NPEACTAB/bAjy EKOHOMMUYHO
pjewerse 360r manor yTuuaja Ha caobpahaj [1].

YonwTteHo rnepgajyhu, noctoju suwe nogjena npedabpUMKOBaHMX KOMOBO3HMX MNjoya.
OcHoBHa nogjena je y 3aBUCHOCTM of Aeb/bMHE KoA0BO3He naoye [2]: noTnyHo
npedabpurkosaHe konososHe niaode (full-thickness nnau depth precast deck) n agjenummuro
npedabprkoBaHe KonososHe naodve (partial-thickness unan depth precast deck). Crbeaeha
nozajena MoKe ce M3BPLUNTM Y 3aBUCHOCTM OZ, LUMPUHE naove [3] n Tag ce pas3nunkyjy ABa Tvna
NpYKasaHa Ha cavum 1. MpBM TUN cy NA0Ye Kog, KOjUX LIMPWMHA OAroBapa YKYMHOj LMPUHM
MOCTOBCKe KoHCTpyKumje (full width). OBe nnoye npumjeHy Hanase Kog MOCTOBA MakbUX U
cpeabux WupKHa. [pyru TMN cy nao4Ye Koje ce 03HayaBajy Kao MOAy/NapHE UAN CerMEHTHe
(partial width uan modular) u npemowhaBajy pacnoH camo u3amehy cycjeaHWX TNaBHUX
HOCa4a UK Koje ce NOCTaB/bajy Ha BULLE HOCAYa y C/lyyajy MOCTOBA Ca BULUE FNaBHMX HOCaYa.
Kopucte ce KoA MOCTOBa Ca BE/AMKMM pacnoHMMa W WKWpMHama. [lopen Tora,
npedabprkoBaHe enemeHTe je moryhe KaacMouKoBaTM M y 3aBMCHOCTM 04, CpeAcTaBa 3a
cnpesarbe, Na ce pasfnKyjy npedpabprKoBaHM eleMeHTHN Ca MOXKAAHULMMA U 3aBPTHEBUMA.
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1.1. NPE®PABPUKOBAHE MN/I04E CA MOXKOAHULMMA

Kog, KnacuuyHor HaumHa rpaherba pacnopes MOXAAHWKA Ay»K HOCaya je KOHTMHyanaH. 3a
n3Bohere CnperHyTMx MocToBa ca npedabpmnKoBaHMM KOJIOBO3HMM M04aMa HEONXoAaH je
Apyrayunju pacnopes MoxKaaHuKa. Y TOM Cayyajy MOXAaHULM ce NOCTaB/bajy y rpynu. MasHu
HeJoCTauM TFpynucaHUX MOXKAAHWKA OAHOCE Ce Ha peayKuujy HOCMBOCTM U KPYyTOCTM
noayxHor cmudyher cnoja. Ocum Tora, Kog rpynucaHuUX MOMKAaHWKA 3abusberkeHe cy
NMYKOTMHE Ha CMO/ballHbOj MNOBPLIMHU AapPMMPAHOBETOHCKMX NoYa, AOK Kog yobuyajeHor
pacnopega MoXAaHMKa TakBUX NojaBa Hema. Moryhe objalltberse je nojaBa KOHLEHTPUCAHUX
HanoHa ¢ 063Mpom Ha To Aa ce cmuuyhe cune NnpuxeaTajy y ANCKPETHUM Taykama Ha Behem
pacTojatby HEro Koa, HOPMA/HOT pacnopena MoXKAaHuMKa. MOXAaHULM ca [1aBOM MpYKajy
HEKO/IMKO NpeaHOCTM: 6P30 M jeAHOCTaBHO NOCTaB/bakbe, UMAjy Makby TEXUHY Y OAHOCY Ha
Apyre TMnNoBe MOXAaHWKa, 60/by OTNOPHOCT Ha 3amop, 3ay3MMajy Manu NpocTop U TUme
Hajmatbe pemeTe pacnopes apmatype y 6eToHCKMM niovama. Y Tabeau 1 npuKasaHe cy
KapaKTEPUCTMKE MOXKLAHMKA KOju Ce KopucTe y mocTorpagtbu. Mpema [4] yKynHa BUCUHA
MO aHWKa ca rnaBom Tpeba aa je hsc > 3d, MMHMManaH npeyvHuK rnase 1,5d n BUCUHa rnase
MuHUManHo 0,4d, raje je d npeyHUK MoKaaHMKa.

Tabena 1. flumeH3uje MOXOAHUKA Ca 271080M

NPeYHnK BMCMHA MO AaHWKa hsc

MoKAaHuMKa | [mm]

[mm]

13 25 50 | 75 100 | 125 | 150 | 175

16 35 50 | 75 100 125 150 175 200

19 50 60 | 75 80 100 125 150 175 200

22 75 90 | 100 125 150 175 200 250 300 350 400 525

EBpoKog 4, Koju ce 6aBM CNperHyTMm KOHCTPyKUMjama, AepUHULLE HOCUMBOCT NojeanUHAYHMX
MO IaHWKa, AOK rpynuMcaHuM MOXAaHULM HUcy obyxBaheHu. Ha ocHoBy [4] mpopauyHcKa
HOCMBOCT Ha CMULAHbE MOXKLAHWUKA Ca INaBOM jeiHaKa je Mak0j BpujegHoCTM U3 crbeaehmx
uspasa:

_0,80-f,-m-d* /4

Pra == (1)
0,29-a-d”-\/f, E,,
Peg = y (2)
\

MpBU M3pa3 oAHOCK Ce Ha JIOM MOXAaHWKa, AOK Ce APYrM OAHOCK Ha rtbedyere 6eToHa. Y
HaBedeHUM n3pasmnma KopuwheHe cy o3Hake: a = 0,20-(1+hsc/d)3a3<hsc/d<4umma=1,0
3a hsc / d > 4, yv napuujanHu KoeduumjeHT Koju ce aedpuHUe HaUMOHANIHUM aHEKCOM
(npenopyuyeHa BpujeaHocT no EBpokoay 4 yv = 1,25), d npeyHuUK BpaTa MoxgaHuka 16 mm <d
< 25 mm, fu rpaHnyHa uspcToha Ha 3aTesarbe maTepujana moxaaHuka fu < 500 N/mm2, fck
KapaKTepucTMyHa BpujeaHOCT yBpctohe 6eToHa Npu NPUTUCKY Ha umManMHaap aebuHucana [5]
n hsc ykynHa BucMHa moxgaHuka. Obnact npumjeHe EBpokoaa 4 oAHOCK ce Ha MOXAAHUKe
Ca rNaBOM KOjM CY U3NOXKEHWN CUIM CMULL@Hba UKW CUIM CMULAHA U AUPEKTHOj CUN 3aTe3akba.
Y cny4ajy 3ajeaHuuKor aejctea NoTpebHO je M3payvyHATU MPOPAYYHCKY CWUAy 3aTesakba No
MOKAaHUKy Ften n 3aHemapyje ce aKo je ucnyweH ycnos Ften < 0,10-PRd.
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Y cayyajy  rpynuMcaHuMx  MOXOAHMKA  HbMXOBa  HOCMBOCT ce nposjepaBa nomohy
eKCnepMMeHTasIHMX TecToBa. HOCMBOCT rpynucaHuMx MOMAAHMKA WAM  MOMKAAHMKa
OMCTPUOYMPaAHMX KOHTMHYaZIHO KOZ MOAYXHMX cnojeBa 3aBucu of mHoro dakTtopa. Kog
APpYror cnyyaja HOCMBOCT MOMAAHMKA MOXKe Ce OApeAuTM MHOMKeHeM nojeauHavHe
HOCMBOCTU MOAQHWKa ca pefykumoHum daktopom. Paktop y3mma y o063up reometpujy
KONOBO3HE Nao4Ye U edMKacHOCT (KoAMuMHYy) 6eToHa OKO MOXKAaHWKa. AyTopu [6] uctmuy
YyeTMpKu 3HavajHa PaKTopa: BE/IMUYMHA Yen MOXKAAHWMKA (NPEeYHMK U BUCUHA WM3HAA, HOXUUE
rnaBHor Hocaya), pgebsbuHa npedabpuKoBaHUX enemeHaTa, Hanexyha  WuMpuUHa
npedabpMKoBaHWX enemeHaTa Ha HOXMULY [NaBHOI HOCa4Ya M KOJMYMHA W pacnopes
TpaHcBep3anHe apmaType. Ha OCHOBY eKcnepuMMeHTasIHUX TecToBa MOKas3aHo je Aa ynotpeba
MOXKOaHMKA npeyHMKa 19 mm 1 BucKHe npeko 115 mm Ko nnoya aebsbmMHe 65 mm Hema
yTUUaja Ha HOCMBOCT MOjeAMHAYHUX MOXAAHMKa. 33 ocTane ciyyaje notpebHo je goKasaTtu
HOCMBOCT MO AAHMKA EKCNEPUMEHTUMA.

Kog, MoXXaaHWMKa NOCTaB/bEHMX Y LIENOBE HOCUBOCT HajBuLUe 33aBUCU O, KapaKTepuCTUKA
maTepujana Kao WTo cy: yBpcTtoha Ha NpuTMCaK 6eToHa, Moay/n enacTUYHocTM 6eToHa, of
NPeyYHnKa MOXKAAHUKA WU rpaHU4YHe YBpcTohe Ha 3aTesatbe MOXAAHWKA. MOXAaHUUM Koju
MMajy [O0BO/baH KanauuTeT gedopmauuvje [a 33a40BO/baBajy NPETNOCTaBKY WAaeanHor
NAACTUYHOT NOHaWaka cMuyyher cnoja TpeTupajy ce Kao ayKTuaHu. CtaHgapa [4] peduHnwe
ycnioBe 33 AYKTW/IHOCT MNOjeAMHAYHUX MOXKAAHMKA, AOK TPYynucaHu MOXKAAHULM HUCY
obyxsaheHU. NNOMeHyTM CTaHZAPL Hanaxe Aa je MOXKAAHWK elacTUYaH UAM AYKTUNAH aKo je
BPUjeAHOCT KapaKTepUCTUMYHOr KamauuTeTa npokamsasaka Ouk > 6 mm. Ha ocHosy
MCTPaXKMBarba ayTopa [7] NOKasaHo je ga rpynucaHyn MoxKaaHuum nocjeayjy sehu Kanauutet
NPOK/N3aBakba Y OAHOCY Ha NojeAnHauYHe MOoXKaaHuKe. tbruxosa gedopmaumja npu nomy (slip
to failure) nsHocn 0,40-0,45 NpeyYHUKA MOMKAAHMKA. HOCMBOCT rpynucaHuMX MOXAaHWKa,
OZLHOCHO, HOCMBOCT rpyne Moe ce oapeauTn nomohy daktopa peayKunje npenopyyeHor oz,
aytopa [8]. HocuBOCT nojeanHauyHMX MOXAaHMKa y rpynu oapehyje ce nomohy uspasa (1) u
(2). dakTOp peayKumje moKe ce NPUMMUjEHUTUN aKo je ucnyreH ycnos 3 <s/d <5, ragje je s
NOAYKHO pacTojatbe MOXKAaHWKa M d NMpevyHMK BpaTa MOXKAaHWKA. PakTop peaykumnje nma
061uK:

ag=k-(h, /d,+1)<1 (3)

raje koedpuumjeHT k uma o06auk k = 0,2:min(1; 20/d) n dG npeactas/ba eKBMBANEHTHM
npeyYyHuK rpyne. EKBMBaneHTHW npevHuk ce ogpehyje nomohy mspasa:

d, =d-(1+m)-(0,90+n,_/10) (4)

npu Yemy nr npeacras/ba 6poj pegosa MoXKAAHMKA (y monpeyHom npasLy), NC NpeacTaB/ba
6poj moXKAaHUKa y peay U m KoeduumjeHT Koju ce ogpehyje us popmyne:

m=n,—n> (5)

1.1.1. AjenumunuHo npedabpukoBaHe KONOBO3HE NoYe

Kog ajenmuyHo npedpabpuKOBaHWMX efemMeHaTa Camo AOHM [MO KOJIOBO3HE NJjoyve je
npedabpurKkoBaH. [ly*knHa npedabpuKoBaHMX Nao4a y NpasLy oce MocTa Bapupa o4 3 4o 5 m.
3a nocTM3ame CNperHyTor AejcTBa KOPUCTE Ce MOMKOAHWULM KOjU Ce MOCTas/bajy y Lienose
(shear pockets nnu box—outs). Pacnopeg, moxKaaHWKa HUje KOHTUHYanaH, Beh ce oHM Hanasey
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rpynn Ha opgpeheHom pacTojatby. M3 eKOHOMCKMX pasnora norogaH je paBHOMjepaH
pacrnopeg, LenoBa Ay Hocava. Ha cavum 2 npuKasaH je npouec n3rpagte Koju ce cactoju og,
nocTaB/bakba Ha YesnmyHe Hocade npedabpuKoBaHMX NoYa, KOje Npey3umajy yaory cTanHe
onnate, a 3aTMm ce BpWK pobeToHMparbe KoNoBO3He nsiode. OCHOBHe nNpeaHOCTU
ajenumuuHo npedabpukoBaHMx naodva [3]: mana TexuHa (jegHocTaBaH paf NPUINKOM
TPaHCMOPTa M MOHTAXKE) U 1AKO OCTBApPMBakbe CNPErHyTor AejcTBa.

npedabpukosaHa nonpesHi cnoj namehy
HONOBO3IHA NAOYA cycjeaHHx enemeHata

BETOH W3nWBeH /
Ha rpaguanuty

Qenoe« 3a
MOMASHMHE

HenudyHKu
HOCa4

Cnuka 2. [ljenumuyHo npegabpukosaHe Kosn0803He raoye [9]

OBakaB nocTtynak rpahera cagp:ku TaHKe npedabpukoBaHe noye, WTO NpeacTaB/ba U
Hajsehy maHy. Kopucrte ce npedabpukosaHe nnove aebsbmHe 80-100 (120) mm u gebsbuHa
csjexker 6etoHa 200-300 mm. YnpaBo 360r Tora, MOHTa)XHe MJoYe 3axTujeBajy BesINKY
KOZIMYMHY apmaType Koja je HeonxoAHa 3a MNpuxsaTatbe yTMLAja 33 BpWjeme TpaHCnopTa,
MOHTaXe M AoJaTHe TeXKMHe CBjexker 6eToHa Koju ce U3MBa NPEKO HMX AOK Ce He NOCTUTHE
cnperHyTo aejcteo. Kao ocTanu HepocTaum UCTMUY ce BenuKa aedbopmabunHocT enemeHata u
nojasa NpcanHa y Gasama MOHTaxe. 3a eNMMUHNCabe OBUX HedocTaTaka MOTy Ce KOpUCTUTH
ajenumnyHo  npedabpuKoBaHe node ca  Tpakama. TakBe njove  NpeacTaB/bajy
npedabpnKoBaHe TpaKacTe njaoye ca NyHOM Ae6/bMHOM NAoYe Ha MjecTy Tpake a 6eToH ce
M3/1MBa Ha rpagununLLTy amehy Tpaka.

1.1.2. MortnyHo npedabpuKoBaHe KOJOBO3HE Nao4e

36or HaBegeHux npobnema Kop AjenumuuHo npedabpukoBaHMX nao4a npernopydyje ce
ynotpeba notnyHo npedabpukoBaHux. lMoTnyHo npedabpuKoBaHe KOJOBO3HE Mjove ce
Kopucte y Behoj mjepu y ogHocy Ha AjeammunyHo npedabpukoaBaHe. Ca nyHom
npedabprMKkoBaHOM NIOYOM, MPUKA3AHOM Ha CIMUM 3, KOJIOBO3Ha MOBPLUMHA je CKOPO YMTaBa
npedabpukosaHa. Kog oBakBe rpagte 6eToHMpatbe ce 04HOCK Ha NonyHaBakbe NPocTopa 3a
cnpesare (WenoBa) U cnojeBa uM3mehy enemeHata. EdekaT cnpesarba MOCTUXKE ce NpPeKo
MOX/JaHWKa Koju ce NocTaB/bajy y Lienose y npedabpukosaHoj naouu. Llenosu cy, Kao 1 Kopg,
AajenumunyHo npedabpukosaHuUx naoya, pacnopeheHn paBHOMjepHO Ay Hocava. JeTasm Lena
noTnyHo npedabprKoBaHe KOJIOBO3HE MJIOYE Ca apMaTypPOM U MOXKAAHULMMA NPUKa3aH je Ha
cnvum 4.
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nonpeyHu cnoj nsmehy
Yenosu 3a cycjeiHUX enemeHarTa
MOMAAHUKe

nonpeyHa wen
apmarypa Hen

MOKAGHWK

notnyHo npedabpukosaHa
KONOBO3HA Nao4a

BeToH uanuseH
Ha rpaguaunwTy

HeNWYHKW
Hoca4

/

Cnuka 3. lNomnyHo npegabpukosaHe K0a10803He riaoye [9]

Ocum matrber 6eToHMparba, NPeaHOCTM NOTNYHO npedabpuKoBaHMX Nova jecy: ywTena y
apmaTypu, paHuje nywTare caobpahaja, KBaNUTETHUjE U3BEAEHWN PafoBM C 0B3MPOM Ha TO
Ja ce u3BoZe Yy nocTpojerwy 3a npedabpukaumjy, b6pxa mM3rpadrtba M 3HaYajHO CMakbeHa
aedopmaumja ckynsbarba. Hajsehu HepoctaTtak notnyHo npedabpuKoBaHMX KOJIOBO3HUX
n/jo4a je ocTBapMBate KOHTUHYUTETA Yy CMOjeBMMA, NOCEOHO KO KOHTUHYA/IHUX CMCTEMA Ha
MjecTMma rgje je NPUCcyTHO 3aTe3ame Y KOJI0OBO3HOj NA0YM.

THOAYAKHN SpaBaL MOTPENH IpaBai

f\/ i

Cnuka 4. lemars yena K00 nomnyHo rnpegabpukosaHe Kosn0803He rnaoye [9]

OumeHsnje notnyHo npedabpmrKoBaHMX NA0Ya 3aBMCE OF, LUIMPUHE MOCTA, YCI0BA TPAHCNOPTA,
pacnopega LiernoBa M apmaTtype, onpeme Ha rpaguanwiTy, O4HOCHO, MOHTAaXe, jep nocjeayjy
BE/INKY TeXXMHy. ObUYHO ce Kopucte nnoye ayuHe 1,80-2,40 m. LLnpuHa nnoye 3aBuCKU of,
WMpuHe KosoBo3a. Koa KonoBo3a wuMpuHe npeko 14 m KopwucTe ce CerMeHTHe MJove.
[ebprHa nnova 3aBucu o onTepeherba (CTasiHO M NOKPETHO) U KoHUrypaumje (pacnopena)
rnaBHUX Hocaya. MnuHUManHa gebs/bmHa naoda je 250 mm, WTO je HEONXOAHO 3a afleKBaTHO
nocTtas/barbe apmatype. MpedabpnkoBaHe enieMeHTe je NOTPEBHO CTAaTUUKM KOHTPO/IMUCATU Y
cBMM dasama TpaHcnopTa WM MoOHTa)ke. [loTnyHo npedabpuKoBaHe nioye mory ce
NPUMUJEHUTU U KOA LWWUPOKUX MocToBa. Y TOM cayyajy npecdabpuKoBaHe naoye 4yutase
LUMPUHE HUCY paLMOHanHe. KopucTe ce nioye mMarbux LWMPUHA (CermeHTHe) Koje ce crajajy
noAy*Ho 1 nonpeyvHo. Tpeba n3bjeraBaTv NoayKHe CnojeBe U3HaA, rMaBHUX YENUYHUX HOCaYa
YMMe Cce KOMM/IMKYje paj, OKO MOXAaHMKa M apmaType 3a Croj U NpoAayKyje Bpujeme
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nsrpagre. Koa Beankux wupuHa aytopu [3] npegnaxy pjewerse ca Gopmmnparbem nogyxHe
Tpake nsmehy npedabprkoBaHunx enemeHaTa. OBaKBO pjellere NPMKa3aHo je Ha canum 5.

noAyHHa Tpaka wamehy
b IBAHHK Ta npedabprrozala KONOBOIHA NAOHA
N -

nao4a

WHPHHA Npeko 25 m

Cnuka 5. lMpedabpukosaHe KoM0B03HE M104e KOO MOCMO8A BEAUKUX WUPUHA

1.2. NPE®ABPUKOBAHE MN/I04E CA 3ABPTHEBMMA KAO CPEACTBUMA 3A CNPE3AHE

Ocum MOXKAaHMKa ca I1aBoMm, Koju ce Hajuewhe KopwcTe y npedabprMKoBaHUM MOCTOBMMA,
moryha je n ynoTpeba 3aBpTHeBa Kao cpeacTsa 3a crnpesarbe. Hbuxosa Hajseha npeaHoct
orneja Aa y CyBOM NOCTYNKY rpagre U 6p30j MOHTa)KM, 3a Pas/nKy of, TPaguuMOHaAHOr
HauMHa rpaherba CNPerHyTUX KOHCTPYKUuMja WAM 3a pasiuMky og, rpahewba nomohy
npedabpukaumnje ynotpebom moxKaaHuKa ca rnasom. Ocum Tora, ynotpebom 3aBpTH-€Ba
omoryheHa je AeMOHTaXKa KOJI0BO3HMX M/Io4a NPU 3aMjeHU UAN PEKOHCTPYKLUMjU MOCTOBCKe
KOHCTpYKUMje. Y HeAOCTaTKe MOKe Ce CBPCTaTM: BUCOKA Mo4yeTHa uujeHa rpahera u Beha
NPEeumnsHOCT NPUANKOM M3page nNpedpabprKoBaHMX apMUPAHOBETOHCKMUX NaoYa Y O4HOCY Ha
MOX/AAHWKe ca rMaBoM.

Cnuka 6. Ha4uH cnajarba npeghabpukosaHe na04e u 2Aa8Ho2 YenuyHo2 Hocaya

3aBpTHEBU Ce ybeToHUpajy y npedabprKkoBaHe apMUPAHOBETOHCKE NAoYe U Ha FPaaUIULLITY
Ce NOCTaB/bajy Y YHanpujea npunpemMs/beHe pyne Ha HOXULM rnaBHOr Hocava. Ha camum 6 je
MpUKasaH NocTynak MoHTaxe npedabpukoBaHe njoye WM rNaBHOr Hocaya (nnjeBo) M Besa
nsmely HWUX HaKOH 3aBplieHe MOHTaxke. TosnepaHumja (BenmMumHa 3a3opa — clearance)
namehy NpeyHnKa 3aBpTHA U pyne NpeacTaB/ba BaXKaH GaKToOp Npu NpopayvyHy CrperHyTmx
KOHCTPMKUMja nomohy 3aBpTHeBa. BeanunHa 3asopa mopa 6uTtn Behe Hero Kog ynotpebe y
KNAaCUYHUM METANHUM KOHCTpyKuMjama (2—3 mm, na v suwe). Ocum L0OLATHOr Hanpesaha
Ye/IMYHOr HOocaya OOK Ce 3a30p He MOHMWTKU (JOK Ce He MOCTUIHe CMperHyTo AejcTso),
BE/IMUMHA 3a30pa yTMYE U Ha Bpujeme MoOHTaxke (Behu 3a3op — 6p:ka MOHTaxka — Behe
Hanpesake Ye/IMYHOT HOCaYa), WTO je AMPEKTHO NOBE3AHO Ca LMjeHOM KOHCTPYKUMje.

BennunHy 3a3opa noTpebHO je KOHTpoaucatn Kpo3 ¢ase rpahera. MoHUwTewe 3a30pa
moryhe je 0cTBapuTM Ha BUWeE HaumMHa. [lofaTHO Hanpesake YeMYHOr Hocaya AoK ce 3a30p
He 3aTBOpPW YKpaTKo he ce npeactasutn cbeaehum npumjepom. Y paay [9] je npukasaH
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NPOpayYyH HAMoOHAa 3a Ye/WYHW U CNPErHyTM MNpecjek 3a KapaKTePUCTUYHY KOMBMHauuMjy
AejcTaBa y c/ayyajy npeTnocTas/beHor 3a3opa Ad=3 mm Ha MocTy npocTe rpeae pacrnoHa 40 m.
Momjeparbe Ha mjecTy 3a30pa NpeAcTaB/ba Kau3arwbe y cMmuyyhem cnojy v 3a npopayvyH ce
MOXKe MPeTnocTaBuMTU MOIOBMHA NPeTnocTas/beHor 3asopa Susv=Ad/2. YobuuajeHn HaumH
MOHTaKe CMperHyTMx MoCToBa MnoapasymujeBa ynotpeby npuspemeHux ctybosa (japmosa),
na je UCTU YCBOjeH W y oBOM npumjepy. Ha canum 7 npukasaHe cy ¢pase paga KoHCTpyKumje. Y
npeoj ¢a3n (KOHTMHyanaH Hocay Ha ABa Mosba) 3a30p je moryhe NOHUWTMTM nomohy
COMCTBEHE TEXMHE KOHCTPYKLUMje g. Y TOM C/lyyajy Nomjepare Ha MjecTy crnoja U3Hocu:

48-E -,

roje cy: e pacrtojarbe uamely TekuwWwTa 6ETOHA M TeXKWLWTa YeNUYHOr Aujena npecjeka, L
YKYMHa Ay*KMHa MocTa, E moayn enacTMYHOCTU 1 |la MOMEHT MHepLMje YeIMYHOT NpecjeKa.

A\K = %)

\__—__Jffj{/ﬂ/i

Cnuka 7. ®a3e 3ameaparba 3a30pa

AKo je 8l<dusv cnperHyTo AejcTBO HMje OCTBApEHO M YTULAje NPMXBATA CAMO YeUYHN Hocau.
HaKoH yKnarbarba npuspemeHor ctyba Ha Hocau ajenyje werosa peakumja. C 063upom Ha To
Ja je y TOM cny4yajy Hocady cucTema npocte rpese u ontepeheH KOHLEHTPUCAHOM CU/IOM,
nomjeparoe je jeaHaKo:

AR-I’
S =e (7)
" 16-E -,

M3 ycnoBa aa je 61+8l1=6usv gobuja ce ano peakumje npmspemeHor ctyba AR Koja ce HaHocK
Ha HecrnperHyTu npecjek, AOK OCTaTaK peakuuvje OTMaga Ha CNperHyTu npecjek. YcBajarmbem
BE/IMKOT 3a30pa MOXe ce AeCUTU Aa Ce HU MOC/iMje OBOr He NOHMLWTK 3a30p. Y TOM cay4ajy
onTepehere U3 nNpetxogHe ABuje dase Ajenyje camo Ha YeNUMYHOM NpecjeKy, AOoK ce 3a30p
NoHWWTaBa oCTasMm ontepeherem (4OLATHO CTafNHO), WTO HWje pauMoHanHo. Takohe,
notpebHo je HaNOMeHyTU Aa Be/IMYMHA A0AATHOT Hanpesara YeJUYHOr Hocaya 3aBUCK U 04,
06/MKa YennyHor Hocaya. Y cayyajy CMMeTpUYHMX HOcCaya Hanpesarbe je Behe Hero Kop
MOHOCHMMETPUYHMUX (HOCAuM CUMETPUYHM OKO CBOje cnabuje oce uHepuuje). Pasnor Tome cy
60/be reomMeTPUjCKE KaPaAKTEPUCTUKE MOHOCMMETPUYHMX YENIMYHMX NpecjeKa (HeyTpanHa oca
Ce Hanasu y AokeM aujeny Hocaya, WTO pPe3ynTyje MatbUM HAMOHMMA Y A0H0j HOXKULM KOjU
ce KacHuje cabupajy Kpo3 ¢pase paga KoHCTpyKuMje).

Y 3aBMCHOCTM 0Z, HaYMHa NOCTaB/batba 3aBPTHEBA Y BETOHCKY MNJsioyy, NocToje ABuje noajene.
Cnvka 8 npuKasyje pasnnMunte HauymHe NpUMjeHe 3aBpTHEBA Y CMPErHYTUM KOHCTPYKLMjama
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KaZa ce 3aBpTHEBM NOCTaB/bajy Y BETOHCKY Nio4vy HenocpeaHo npuje beToHMparba. HakoH
oyspwhaBara 6eTOHA 3aBPTHEBWU OCTajy yrpaheHn y BETOHCKOj N0YM U OHe Ce Kao TaKBe
Jonpemajy Ha rpaguauvwTe. Pag Ha rpaguavwTy o4HOCU Ce Ha MOCTaB/bakbe 3aBPTHEBA Y
NPeTXOAHO NpUNPeM/beHe pyne Ha HOMUUM YeNuyHor Hocaya. CrnperHyto pejcteo ce
OCTBapyje Ha pasnuuuTe HauMHe W MNomohy pasAMuUMTMX 3aBPTHEBA, Na TaKo MocToje
3aBpTHEBU KOju cmuuyhe cune npuxsatajy Tperwem (friction grip bolt) uaun 3aspTesu 6e3
matuue (without embedded nut) nam ca yrpaheHom (single embedded nut) ogHocHo, ca
ABoctpykom matuuom (double embedded nut) [10]. Ha canum 9 npukasaH je aetasns
apMupatba M OCTBapMBarba CMPErHyTor Aejctea nomohy 3aBpTHEBA Ca jegHOM yrpaheHom
MaTULLOM.

friction without single double
grip balt embedded nut embedded nut embedded nut

Cnuka 8. Bpcme npumjeHe 3a8pmibesa y cripezHymum KOHCMPYKYUjama yepaheHum y npegabpukosaHy raoyy

Cnuka 9. ModyxHU U NoNpeYHU Npecjek apMupara U 0cmeapusarba cnpezHymoe dejcmea nomohy 3aepmrsesa [9]

HacynpoT Tome, 3aBpTHEBM Ce MOry MOCTaB/baTW Yy MPETXOAHO MNpPUMpPemM/beHe pyne y
6ETOHCKOj MI0YM U HOMKMLM YEUYHOT HOCaya, OAHOCHO, BpLWK ce Bywere 0ba maTepujana
NPWAMKOM roOCTaB/batba 3aBpPTHEBA, CAMKa 10. MMpujeanor oBakBor HauvMHa rpahema
npeacTaB/beH je oA cTpaHe [11]. Y Tom cnyyajy 3a3o0p usmely 3aBpTHa U 6ETOHCKE Noue je
pocta Behu o 3a3opa M3mel)y 3aBpTHa M HOXKMLE YeIMYHOT HOCaYa U MOXKe Aa ce Kpehe u
£0 35 mm. OBa BesMYMHa 3a30pa Ce UCMYHABA MHjEKLLMOHOM MacoM BUCOKe uBpcTohe. Kao u
KoZ, NMPeTXOAHOr HauyMHa MpUMjeHe 3aBpPTHEBA, U Y OBOM C/ly4ajy Ce KOPUCTE pasHe BpcTe
3aBpTHeBa (ca yrpaheHMm ABOCTPYKMM MaTuL,aMa) M Ha pas/ivuyvTe HauyuMHe ce MpuxBaTajy
cmunuyhe cune, nomohy Tpewa (high—tension friction grip bolt) nan cmuuarem 3aBpThea U
JNIOKanHMM nputUckom y 6etoHy (double embedded nut, adhesive anchor). MpeaHocT osor
HauMHa rpahera ornefa ce y NpuMmjeHM Koz nocTtojehux HecrnperHyTMx MOCTOBa Kaza je
HeonxoaHo 06je3bunjeamTn cnperHyTo AejcTo n3mehy 6eToHCKe NaoYe U YeIMYHOT Hocaya.
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double high-tension adhesive
embedded nut [friction grip bolt anchor

Cnuka 10. Bpcme npumjeHe 3a8pmHe8a y crpezHymum KOHCMPYKYUjama yepaheHum HaKHaoHo y npegabpukosaHy
nao4y

Byayhu aa oBaKBa cpeAcTBa 3a crnpesatbe HUCy AeduHucaHa EBpokosom 4, HbrxoBa HOCUBOCT
ce ogpehyje camo ekcnepumMeHTasHMM TecToBMMa. Ha ocHosy Tora, aytop [12] npepnaxke
M3pase 3a HOCMBOCT 3aBpPTHEBA NpeyYyHuKa Beher og 12 mm ca yrpaheHom maTtuuom (single
embedded nut). Kao 1 y cnyyajy cmuuarba MOXKAaHMKa ca rnaBom, NPopayYyHCKa HOCMBOCT
3aBPTHEBA Ha CMULAHE Y3MMa Ce Kao Makba BPUjeAHOCT 0 HOCMBOCTM BeTOHa Ha cmuLake
Pc,Rd 1 HocuBoCTM 3aBpTHEBA Ha cmuuake Pb,Rd. MpopayyHcKa HOCMBOCT 3aBPTHEBA Ha
CMULaHbe MOKe ce o4peaunTu us uspasa [12]:

_55-a -d"-(f, -h, /d)* +22 000

P. ra v (8)
\
a, A -f,
Pb,Rd: : y > (9)
\Y

O3HaKe y NpeTXoAHWM M3pa3nma O3Hauvaeajy: d NMpeyvyHMK 3aBpTHba, As NOMpPeYHM npecjek
3aBpTba Ha 3atesarbe (As = 0,785-d2-m/4), hsc BucuHa 3aBpTHeBa M3Hag Hoxuue, fub
rpaHuuYHa uspctoha Ha 3aTesarbe 3aspTibeBa Yy N/mm2 kKoja je aeduHucaHa y [13], fck
yBpctoha 6eToHa NpW NPUTUCKY Ha UMAMHAAP W YV napumjanHn KoepuumjeHT CUrypPHOCTU
(moxke ce oapeauTn nomohy eKCnepMMEHTANHUX TeCTOBA UK MPEeANOXKEHO o4 cTpaHe [12]
[a Ce YyCBOjU npenopyyeHa BpujeaHOCT Kao M 3a moxagaHuke yV = 1,25). MNMopen Tora,
KoeduumjeHTH ac u ab ogpehyjy ce n3 uspasa:

22,50
o, =——<
d+3

0,23
a, =0,60 .(%4) (11)

1,0 (10)

Takohe, 3aBpTHEBU Tpeba Aa UCMyHABajy KPUTEPUjYM OYKTUAHOCTU Kao M Yen MOMKAAHUMUM
Kako 6u 6uno omoryheHo npuxeaTakbe MOMEHTA MyHE MAACTUYHE HOCWMBOCTM CMperHyTor
npecjeka. Kputepmjym AyKTUHOCTU 3a 3aBPTHEBE MOXKe ce NpeacTasmTy nomohy ogHoca:

Pyga ! Popy > 0,963 (12)
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1.3. NPEAHOCTUN N HEOOCTAUM NMPE®ABPUKOBAHMX MOCTOBA

Hajseha npegHocT npedabpuKoBaHMX CNPErHYTUX MOCTOBA Y OAHOCY HA KNacMyHe MOCTOBe
jecte ckpaherbe BpemeHa rpahera, LWTO AMPEKTHO YTUYE HA Makby YKYMHY LMjeHy
KOHCTpYKUMje. EKOHOMCKa aHann3a n3BpLieHa Ha APYMCKOM MOCTY npocTe rpeae pacrnoHa 40
m npwukasaHa je y paay [9]. AHanusa obyxsaTa Tpu BapujaHTHa pjelerba. BapujaHTHO
pjewerbe 1 NnpeacTaB/ba KNacuyaH HauMH rpahera ynotpebHom Yen moxaaHuKa. BapujaHTtHa
pjewerba 2 n 3 cy notnyHo npedabpuKoBaHe KOMOBO3HE NJoYe raje cy 33 CpeacTBa 3a
cnpesare KOPULITEHU TFPYNUCAHU MOXAAHULM U 3aBPTHEBW, PECNEKTUBHO. [lo4eTHM
TPOLWKOBM, KOju 0bOyxBaTajy camy KOHCTPYKUMjy MocTa, jecy Behu 3a npedabpukosaHe
enemeHte. MehyTuMm, YKYMHM TPOLUKOBW, YK/bydyjyhn KOpPUCHWYKE TPOLIKOBE W Bpujeme
rpaherwa, jecy pocta Marbn. KOHayHM TPOLWKOBM HajBMlIe 3aBuce o0f CTeneHa
npedabpukauyuje. LUTo je npedabpmKaumja BULLE MCKOPULITEHA, TO CY TPOLIKOBU Makeu [14].
MoTpebHO je HAaNOMEHYTU Aa CYy KOPUCHUYKM TPOLUKOBWU YCBOjEHM Ha OCHOBY MPETXOAHMUX
aHanM3a M pa 3aBuce of MHoro dakTtopa. OapehumBarbe KOPUCHUYKMX TPOLIKOBA HUje
jeaHocTaBHO M obyxBaTa MHoro ctyguja. OHM o0OyxBaTajy TpoWKoBe Yy TOKy rpahera
KOHCTPYKUMje Kaga je caobpahaj 3ayctas/beH WaM npeycmjepeH Ha npuspemeHe/cTasnHe
nytese unm moctose. OCHOBHUM GaKTOP KOju yTMYe Ha BpMjeaHOCT OBMX TPOLUKOBA je Bpujeme
rpahemra. Ha rpadukoHy 1 npmkasaHa je npeTxoaHa aHaIM3a U3 Koje ce BUAEe Aa Cy TPOLIKOBM
M3rpagHe MoCTa Ha rpaauanwTy (BapujaHTHO pjelwerbe 1) HajmMarbK, ann KOPUCHUYKM
TPOLWKOBM cy Hajsehu M ynpaBo OHM uMHe npedabpuKoBaHE MOCTOBE HAjEKOHOMWMYHWUjUM
pjewerem.

i LinjeHa rpaherba KOHCTpyKLUuje

€450,000.00 - KopuCHMYKM TPOLLKOBYK
€400,000.00 -
€350,000.00 -
€300,000.00 -
€250,000.00 -
€200,000.00 -
€150,000.00 -
€100,000.00 -
€50,000.00 -
€0.00 - i T :

BapujaHTHO pjewerwe 1  BapujaHTHO pjewere 2 BapujaHTHO pjewerse 3

pagpukoH 1. LujeHa KOHCMpyKyUje Mocma 3a pa3mampaHa eapujaHmHa pjewersa [9]

Octane npegHoctn npedabpuKoBaHMX MOCTOBa Cy: CMarbeHo pemeherbe caobpahaja u
yTWLL@ja Ha OKOZIMHY, Matbn HUBO BEeTOHMpParba Ha rpaguauLWITY, ywTeaa y apmaTypu, nosehaH
KBaNUTET U3BeAEeHMX pasoBa (npedabpnKoBaHM enemeHTn n3paheHn y 60/bUM KAMMaTCKUM
ycnoBMma), ynotpeba Npeko pasHUX NpenpeKka U Ha TeWKOo AOCTYNHUM mjecTuma (ayTonyTesa,
pujeka, nonunHa), Behu creneH 6e36jeaHocTn, NOTpebHO Marbe BpemMeHa M cpejacTaBa 3a
nonpasKe U 3aMjeHe KOJIOBO3HMX NJo4a, 6os/be eKkcnioaTauuoHe KapaKkTepucTmke (cMarbeHo
CKYM/batbe Y KOJIOBO3HOj MJIOYM, LUTO YTUYE HA CMarbere MYKOTUHA) U MoryhHOCT u3paae 3a
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BpUjeme HUCKMX TemnepaTypa. Kao rnasHe HegocTaTke noTpebHo je wctahu: u3paga
npedabprKoBaHMX enemeHaTa (CNoXKeHa onnaTa), pedyKoBaHa HOCMBOCT Yen MOXKAaHWKa
pacnopeheHux rpynHo, Mana ToJsiepaHuMja NPUIMKOM roCTaB/bara npedabprukoBaHUX
eflemeHaTa, NnoTpebHa BeAnKa NPeuusHOCT Npu M3pagy enemeHaTa Kof MOCTOBa Y KPUBUHM,
BE/IMKA NPELM3HOCT rMaBHOr YennyHor Hocada (moryhu npobnemm ca pacnopegom rpyna
MOXOaHWKa U pyna 3a 3aBpTHeBe Y $asn MOHTaxe).

2. CNOJEBU NPE®ABPUKOBAHUX MJTIOYA

2.1. NOMPEYHU N NOAYXHU CMOJEBUN — BJIAXKHU MOCTYMAK

3a nsBohere notnyHo npedabpMKOBaAHUX NOYa KOpWUCTe ce CrojeBuM Koju Tpeba aa byay
edMKacHU 1 jeaHOCTaBHU 3a M3paay. Cnojesn ce bopmupajy Ha ABa HauMHa, y 3aBUCHOCTU 0Z,
TOora Aa /v 3axTujeBajy onnaty npu mssoherby. OcTaB/batbeM pasmaka usmehy enemeHata
200-650 mm, HacTaje TpaHcBep3asaH cnoj. Apmatypa ce ucnywTa us npedpabprKkoBaHUX
eflemeHaTa v BpLUKN ce NpeKaanare Ha MjecTy Crnoja Uau ce apmaTypHe WunKe caBujajy (Ha
MjecTy cnoja obpasyje ce omua) u3 ropwe y goky 30Hy. Ha canum 11 a) npuKkasaH je HauuH
dopmupatba crojesa ca OMNIaTOM, YUME Ce HEraTUBHO yTUYe Ha npegHocT npedabpukaumje
[15].

npedabpurosana GeTOH HANHBEH npedabpukosana npedabpukosana BeTON HINMBEN npedabpukosata
nnoua

Ha IPaAMAMWITY naoua nnoua Ha rpaaMAMWTY nnoua

Cnuka 11. Cnojesu uamehy npeghabpuxkosaHux enemeHama

Mopep, Tora, cnojese je moryhe nssect 6e3 onnate popmuparem Kaceta (jesrpo ca Kacetama
— downstand) og npedabpukoBaHux enemeHata. Y Tom caydajy Ha mjecty cnoja aebsbuHa
npedabprKoBaHMX Nao4Ya ce peaykyje Ha oapeheHoj WrpuHK, ynme ce popmmnpa NOTPedHU
npoctop (KaceTa) 3a nocTaB/batbe 6eToHa. Ha ocHoBy Tora ga /v oba npedabpukoBaHa
enemeHTa GopmMupajy Kacety, eNeMeHTU mory 6uTh cumeTpuyHu (camka 11 6) [16]) nam
HeCMMeTpUYHU camKka 12 a) [3]1n 12 6) [17].

npedabpurosana Betou wanueen & pedab Geton nanveen npedabpukosara

nAoMa Ha rpaguaumwTy nAoc4Ya nAc4a Ha rpagunuwTy nAoHa

G YN O

IANTHBKA
a) 6)

Cnuka 12. Cnojesu npegpabpuKo8aHuUx HecuMempu4HUX efnemeHama

Cnojese Tpeba npoBjepuUTM Ha 3aTe3arbe W CaBMujarkbe a Aa npu Tome Oyay 3a40BO/bEHM
YCNOBM HOCMBOCTH, ynoTpeb/bnBocTU (MYKOTUHE) M OTNOPHOCT Ha 3amop. EKcnepumeHTanHu
TeCToBM (N1abopaToOPWjCKM TECTOBM HA CTBAPHUM MOZLE/IMMA) CNyXKe [a ce NpoBjepe Teopujcka
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McTpaxmneara c 063nMpom Ha To Aa cy Bese npedabpunKkoBaHMx enemeHata cnabo gedpuHucaHe
CTaHgapauma. HocMBocT oBaKBUMX CnojeBa npeacTas/beHa je y [3]. PasamaTtpaHu cy pasanymtu
pacnopegu, 6poj u obavum (bopme) apmatype M pasMumMTa reomeTpuja crnoja. Pesyntatu
TecToBa npeAacTas/bajy nopeherwe Teopujcke uyBpcTtohe W MoOHawake crojeBa npwu
€KCMNN0aTaLuMOHOM M FpaHWYHOM onTepehery. Y TUM aHasnM3ama MOKA3aHO je Ja KaceTa
nosehasa uBpcTohy npecjeka Ha mjecTy cnoja.

Kog, HeCMMETPUYHUX enemeHaTa JIoM ce jaB/ba NpubaunkHO npu 90% of npeTnocTaB/beHe
BPUjeAHOCTM, [OOK CUMETPUYHU enemeHTM umajy Behy HocusocT (nom npu  95%
npeTnocTaB/beHe BpujeaHOCTH). Mopes Tora, CUMETPUYHUM pacnopesom apmaTtype nosehasa
ce HOCMBOCT cnojeBa. Takohe, TeCTOBM Cy MOKasanu fa je3rpa ca CaBUjeHUM LWIMMKama
(omuama) mory pa npuxsate npeasuheHo ontepehere, Koje oarosapa rpaHUYHoOj Yspctohu
3aTe3atba MOBMjEHMX LWWMNKW, U Ja Ce He jaB/ba nNyuarbe 6OeTOHa YyHyTap omun. Y
eKCNnepMMeHTMMa Ca pPaBHMM LIKMMKamMa Yy KaceTu ontepeherbe MNpuM KojemM HacTaje som
npesa3mnasu MnpeTrnocTaB/beHo onTepehere Koje ce ogHOCM Ha 4BpcTohy apmatype
(4BpcToha Ha 3aTe3ae). MehyTum, y TOM cyyajy TEeLKO je 04peanTy SONPUHOC apmaType n3
KaceTe Koju je ounrnesHo npucyTaH. Ynotpeba nonpeyHe apmaTtype je obaBe3Ha. Cnojesu
KOjW HUCY MManK NONPeYHyY apMaTypy AOCTUKY JIOM Npu 65% npeTnocTtas/beHor onTepehersa.
Ynotpeba MuKpoapmaTtype (4OAATHUX YEeNUYHMX BfaKaHa) paau nosehaBawa uBpcTOhe
6eTOHa M3NMBEHOT Ha rPAgUANLITY HWje 3HaYajHa.

2.2. NOIMPEYHM CYBU CIMOJEBU

OcMM nNpeTXoAHOr HauMHa nose3MBarba NpedabpuKoBaHMX enemeHaTa, TPaHCBep3anHe
cnojese je moryhe nusBect u nomohu cysux cnojesa (dry joints). 3a NpeHOC XOPU3OHTANHUX U
BEPTUKANHMX CW/A KPO3 CnojeBe WM 3a CnpevyaBakbe BEPTUMKA/NHOI Momjeparba u3mely
npedabprKoBaHMX KONOBO3HMX MN0OYa Ha MjecTy Cnoja Kopucte ce MpeKknonHU BGeTOHCKM
KoHeKkTopu (overlapping keys wunam shear keys) [18]. KoHekTopu npeacTas/bajy Hu3
NPEKNONMHUX eNleMeHaTa Koju Ce Hanase AyX Cnoja u NpeacTaB/bajy 3Ha4vajaH geTasb npu
npojektoBatby npedabpukoBaHMx enemeHata. Ha camum 13 npukasaHu cy yobuuajeHu
cnojesn namehy npedabprkoBaHux enemeHata. OcMm NPeUUsHOCTU M3page Camux Cnojesa,
nocebHa naxa ce NOKNarba apMuparby KOHeKTopa. MoxesbHO je enemeHTe u3pahueatn
jenaH nomohy apyror Kako 6u ce obuno Ha npeumsHocT crnojesa. MPBU enemeHT ce MoXxe
n3BecTn nomohy KnacuyHe onnate, AOK ce c/besehun enemeHT GoOpmMMpPajy Tako WTO UM
NpeTxoAHM efleMeHTU Ha MjecTy croja NpeacTas/bajy onaary.

Y [19] je npeacTaB/beHa eKCnepuMMeHTaHa aHaM3a 6eTOHCKMX KoHeKTopa. lMokasaHo je aa
ce makcumanHo 40% caobpahajHor onTtepehera npema [20], Koje pajenyje Ha jenaH
npedabpnKoBaHN enemMeHT, NPeHocH NpeKo jegHor cnoja. Octatak ontepehera ce npeHocu
OVWPEKTHO Ha TNaBHE YeNuMyHe Hocaye WAW Kpo3 ApyrM CMNoj Ha CynpoTHO] CTpaHwu
npedabpukoBaHor enemeHTa. Ha ocHoBy Tora, 6eTOHCKe KOHeKTope je noTpebHo
npojektoBath ca Hocusowhy npeko 40% ontepehera aeduHucaHor npema [20]. HocusocT
KOHEKTOPA Ha CMULLatbe MOXKEe Ce O4peanTn KopuwTerem [5] Aok aytopu [19] npenopy4yjy
[oAaTHe npujeanore y nornefy Aeta/ba apMuparba KOHEKTOPa. 33 efleMeHTe Ca apMaTypom
33 CMUUaHe Y Harnby, HOCMBOCT NPU CMULAKY jeaHaKa je [5]:

V,

A
hds = 2" g - SINA (13)
s
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raje cy: o yrao uamehy apmatype 3a CMULaHE 1M OCe eleMeHTa ynpaBHe Ha CUJly CMULaHba,
Asw MoBpwMHa Mpecjeka apmaType 3a cMuuakbe, s pactojare wunky, fywd npopadyHcka
rpaH1Ua pa3BnadYerba apmaTtype 3a CMULLAHE M Z KpaK YHYTPaLLkbUX CUa.

Cnuka 13. Yobu4ajeHu nonpeyHu cysu criojesu usmehy npegabpukosaHux enemeHama [21].

CBe cune ce NpeHoce NPeKo KOHTAKTHOT MPUTUCKA M3mehy 6eTOHCKMX noBpluiMHa. O4HOCHO,
O0BaKBW TPaHCBEP3a/iHM CMOjEBM HE MOTY NPEeHUjeTn cune 3atesaka. 360r Tora, HajnorogHUju
CTaTUYKM CUCTEM je MPOCTa rpeda jep je KONOBO3HA MJioYa YMTABOM AYKMHOM pPacroHa y
npuTUCKY. Koa KOHTMHYyanHUX cuCTeMa Ha MjecTMma HeratMBHMX MoOMeHaTa moryhe je
M3BECTM NpPEeTXOA4HO Hanpe3awe Yy MoAyXKHOM npaBuy. Ha 0Baj HauMH nNOCTMXKY ce
KBa/NUTETHWNjU cnojeBn U bosbe eKkcnoaTaumoHe KapakTepucTuke. Ha cavum 14 npukasaHa je
npedabprKoBaHa KOJIOBO3HA MNJ/10Ya Ca CYBUM CMOjEBUMA Ca MPEKAOMHMM KOHEKTOPUMA.

Cnuka 14. MpegabpuKko8aHA KOA0B03HA M04a ca cysum criojesuma [21]

ApMUPAHOBETOHCKE KOJIOBO3HE MNJioYe ca CYBMM CMOjeBMMA CY MOrofHuje 3a MOCTOBE ManX
pacrnoHa M CTaTUYKOr cucTema npocte rpege. Kog TakBMX MOCTOBa LijesiokynHO onTepehere
ce y3uma y 0631p Ha cniperHytom npecjeky. KapaktepucTnke n HOCMBOCT CNPErHyTor npecjeka
oppehyje ce npema [22]. Moryhe je NPUMMWjEHUTU UCTY TEXHUKY M KOA MOCTOBA Ca BULe
pacnoHa (KOHTWHyasHU cucTemu). Y Tom c/y4vajy, Ha mjecTma raje je 6eToHcKa nmaouva y
3aTe3sakby, YeIMYHKM HOCaY je MPOjeKToBaH Aa NpUXBaTH YuTaso onTepeherse [18]. Mopeg Tora,
Ha TUM MjecTMMa MPUCYTHO je OTBapakbe CMNojeBa, WTO MOXe HeraTMBHO YTULLATM Ha 3alITUTHe
cnojese (xugpowusonauujy) u achant, WTO fJasbe yTUYE HA KUBOTHU BUjEK KOHCTPYKUMje.
OBaKo NpojeKTOBaHM MOCTOBM 3axTUjeBajy BULIE YeNMKa Ha MjecTMMma OC/loHaua, WTo ce
HeraTMBHO OJparkaBa Ha LMjeHy KOHCTpyKumje. Mnak, npegHOCT OBOr TMMa MOCTOBA Huje y
CMabery NoYyeTHe LMjeHa KOHCTpyKumje Beh y 6piKoj moHTaxku, 6o/bMm ycnosMma paga,
OACYCTBY OMnJaTe U MarbMM KOPUCHWYKMM TPOLUKOBMMA. TeOpMjCcKO OTBaparbe crnojesa Ha
MjecTMMa HeraTMBHMX MOMeHaTa MOXe ce oapeanTu U3 n3pasa:

5o (M. /W) (exh,) (14
E e
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M noTpebHO je Oa 3a40BO/bM EKCoATaUMOHE YC/IoBe 33 C/I0jeBe KOjU Ce HaHOCe MNPeKo
npedabpuKkoBaHUx enemeHata. Y uspasy (14) KopuwTeHe cy cbeaehe o3Hake: Msr cpeara
BPMjeoHOCT MOMEHT AyX jegHor npedabpukosaHor enemeHTta, Witf enactmyHu oTnopHu
MOMEHT 33 ropHY CTpaHy roprbe HOXWUUE, € BEPTUKANHO pacTojarbe A0 HeyTpanHe oce
MjepeHo of, BpXa ropkbe HoxuLe, hc Aeb/bmHa 6eToHCKe nnoye 1 L ayKuHa enemeHTa.

Ko, MOCTOBa cnoXKeHe reomeTpwuje, Koja obyxsaTa MPOMjeHy KPUBMHE, LUIMPUHE KONOBO3a
Ay} mocta uTa., 6osbe pjelwere je ca BAAKHMM CMOjeBMMA y OAHOCY Ha cyBe, jep
omoryhaBajy n3BjecHa nomjeparba eN1eMeHaTa Ha MjecTy crnoja, og4HOCHO, moryhe cy nsmjeHe
Ha npe¢dabpuKoBaHMM enemeHTMMa Ha MjecTy cnoja. HacynpoT Tome, ako je noTpebHa
3amMjeHa MOCTOBCKE KOHCTPyKLMje WAM u3rpadtba MOCTa Yy MOAPYYjy C€a OrpaHUYeHUM
npuctynom (usHag noctojehmx caobpahajHunua), cyBu cnojeBn Mmajy NpegHoCT y OAHOCY Ha
BNAXKHe.

3. 3AK/bYYHAK

lpahere cnperHyTMx moctoBa nomohy npedabprMKoBaHMX KONOBO3HWUX NjoYa MpeactaB/ba
pauMOHaNHO M ycnjewHo pjewere. Y pagy Ccy npeactaB/beHe MHOrobpojHe npesHOCTU
npedabpnKoBaHNX MOCTOBA, a Haj3HayajHuje cy: Kpahe Bpujeme rpahera, cUrypHoct npu
M3pagyn KOHCTPYKUMje M KBanuTeT u3BedeHWX pagoBa. 36or 60/bUX  KapaKTepucTuka
npenopydyje ce ynotpeba noTnyHo npedabpurKoBaHMX KONOBO3HWUX nio4va. KOHTUHyuTeT
namehy npedabpuKkoBaHUx enemeHata moryhe je M3BECTM CYBUM M BAAKHMM CMOjEBUMA.
CyBu cnojeBn Mmajy NpefHOCT KOZ MOCTOBA MasuX U CpefruX pacnoHa, AOK Ce BAAXKHU
CrojeBn Npenopyvyjy KoA MOCTOBA C/IOXeHe reomeTpuje. Ynotpebom 3aBpTHeBa W 4en
MO [aHWKa Kao cpeAacTaBa 3a cCrpes3arbe MOCTUXKY Ce UCTUM edeKTn y nornemy rpaHuYHUX
CTakba M aHanm3e TpowKoBa. [peaHOCT 3aBpTHEBA Ce Orneaa y je4HOCTaBHMjeM ofpKaBatby
KOHCTPYKUMje M yKNarbakby KOHCTPYKLMje HAKOH AOCTUIHYTOr KMBOTHOP BMjeKa. Tume ce
3Ha4YajHO CMakbyje YTMUAj OBaKBMX KOHCTPYKUMja Ha KUBOTHY cpeduHy, nocnjewyjyhu
OA,P¥MBU Pa3Boj Npu rpaherby.

TpowkKosu usrpagre npedpabprkoBaHnx moctosa cy Behu y ogHOCy Ha TPOLIKOBE U3rpagHe
MOCTOBa Ca KOJIOBO3HOM MJ/IOYOM JIMBEHOM Ha rpaguanwty. Mehytum, ynotpebom npoueca
npedabpuKkaymje moryhe je oCTBapMTH yluTe[e y KOHaYHUM TPOLIKOBMMA M A0 25%. Pasnor 3a
OBaKBY BEJIMKY yLITeay je 3Ha4YajHO CMakbere TPOLLKOBA TOKOM M3rpajtbe KOHCTPYKUuje, n 4o
40% y oAHOCYy Ha KiaacuyHe mMmeTtode rpahemwa. PasBujakbem W CTaHZapAum3aumnjom
npedabpnKoBaHUX enemeHata, geTasba Be3a, ¢a3a MOHTaxke npouec npedabpukaumje
pesyntupahe marbMM MOYETHUM TPOLIKOBMMA W MPY)KATU 3aBPLUIHM MNPOM3BOL BWUCOKOT
KBasMTeTa.
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BUPYPKALMOHA CTABUTHOCT TAHKUX MTOYA CA UMNNIEMEHTALMIOM
PAYYHAPCKOTI MPOIrPAMA

ATICTPAKT

C 0631pOM Ha CIOXKEHOCT NPobaemMa HaNOHCKO-AedOPMALLMjCKOT CTakba U CTABUIHOCTU KOHCTPYKTUBHUX
cuUCTeMa, Y pasy je NpuMujereHa HesiMHeapHa Teopwuja. MpuKasaHo je n3Bohere MaTpuLe KPYyTOCTU U
reoMmeTpujcke maTpuue Kpytoctu, Te aeduHucaH npobnem 6udypkaumoHe ctabunHocTu. PjeluaBatrbe
npobnema 6udypKaLMoHe cTabUAHOCTU NpeaCcTaB/ba oapehHnBarbe CBOjCTBEHUX BPUje4HOCTH jeAHAUMNHA
KOjW y CTBapu NpeacTas/bajy ogpehuBarbe KpUTUUYHKX cuna. Mpobnem 6udypkaumoHe ctabuaHoctu je y
OBOM pajy pa3smaTpaH Ha TaHKMM MnJiodama. Ha ocHOBY TeOpujCKOr Aujena, NpencTaB/beH je nporpam
MKEBC, HacTao y nporpamckom nakety Mathematica, ca un/bem aa ce fobujy KpUTMYHE cuae naoya
OUCKPETU30BaHMX Ca HU30M eNemeHaTa, LWTO je Kpo3 NpuMmjepe NpUKas3aHo Kao KOHavyaH pesynaTaT paja.

KroyuHe pujevu: 6ugypkayuoHa cmabunHocm, Wolfram Mathematica, povrsinske konstrukcije, metod
konacnih elemenata.

BIFURCATION PROBLEM OF THIN PLATES WITH IMPLEMENTATION OF
COMPUTER PROGRAM

ABSTRACT

Considering the complexity of the problem of stress — strain state and stability of structural systems,
nonlinear theory is applied in this paper. The subject of the paper is to perform the stiffness matrix and
geometric stiffness matrix, and to define the problem of bifurcation stability. Solving the problem of
bifurcation stability presents the determination of certain values, which present the determination of
critical load. The problem of bifurcation stability is discussed on thin plates. Based on theoretical part,
MKEBS program is made in Mathematica software, in order to obtain critical load of plates discretized
with a number of elements. The results of MKEBS are shown through examples as the final result of the
work.

Keywords: bifurcation problem, Wolfram Mathematica, plates, finite element method.
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1. YBOA

MpegmeT paga he 6GUTK orpaHMYEH Ha aHANM3y TaHKMX MJI0YA Koja Ce CMPOBOAM YCBajatbem
Kupxod-fios (Kirchoff-Love) xunotese. MembpaHcke cune y njod4ama M Jbyckama Mmory
M3BeCTU n3BMjare. OHe ajenyjy y cpenr0j paBHU, 3 U3BMjatbe Ce AellaBa KaZa KOHCTPYKLUM)ja
npeTsapa MeMbpaHCKy eHeprujy y eHeprujy gepopmaumje caBujamsa.

3a OuCKpeTM3aumjy je KopuWTeH MpaBoyraHW KOHayHW enemeHT ca 12 cTeneHu cnoboge
npuKasaH Ha camum 1. OBaj enemeHT, Mako HeKOHPOPMAH ca CTENEHOM KOHTUHyMTeTa CO,
Aaje pjellerba Koja KOHBeprupajy Ka TauyHum [1]. MHTepnonaumnoHe dyHKUUje, Koje GU3NUKM
npeacTas/bajy €1acTMyHe MOBPLUM KPYTO BE3aHOr MPaBOYraoHOr e/ieMeHTa ca CBe YeTupwu
CTpaHe ycavjen jeAUHUYHOT reHepanncaHor nomjepara, OAHOCHO Koje npeacTas/bajy nosbe
nomjeparba YHyTap KOHaA4yHOr esfieMeHTa Yy QYHKUMjU 0f, HEFOBUX UYBOPHUX NOMjeparba,
NpuKasaHe cy 3a YBOP k Ha canum 2.
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Cnauka 1. pasoyzaoHu enemeHm risnove ca 12 cmeneHu cnobode

w, =1 0,=1 0,=1

xk

Cnuka 2. ViHmepnonayuoHe pyHKyuje 3a ysop k

2. MPOBJIEM BUDYPKALUMNOHE CTABU/THOCTU CUCTEMA KOHAYHUX
EJTEMEHATA

BudypkaumoHa ctabunHocT je obnacT AMHeapHe aHanM3e y Kojoj ce KpUTUYHO onTepehere
nobuja pjewasarbem npobsema CBOjCTBEHUX BpUjeaHOCTM. HajHU»Ka CBOjcTBEHA BpUjeaHOCT
oapehyje HUBO onTepehewa A0 Kojer je cuctem ctabunaH, AoK oarosapajyhu ceBojcTBeHM
BEKTOP NpeAcTaB/ba HOBY PaBHOTEXHY popmy cuctema.
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Mpobnem 6udypKaumoHe cTabUAHOCTM CUCTEMA KOHAuyHMX enemeHata geduHucaH je
nspasom (1)

|K0+1Kg|=0 (1)

Mpu yemy je A dakTop nponopumoHanHocTh usmehy HanoHa u ontepehera, K, ocHoBHa
MaTpuua KpyTocTu, n K reomeTpujcka maTpuua KpyToCTH enemeHarta.

2.1. MATPUUA KPYTOCTU ENNIEMEHATA K,

BekTop reHepa/svcaHuMx momjeparba U y Tauykama efnemeHTta u3pasvhemo Mpeko BekTopa
napameTapa Nnomjeparba y YBOPOBMMA e/1eEMEHTa:

u=Aq (2)

q

Mpu 4emy je A, MmaTpuua Koja ycnoctaeba Besy usmehy nomeHyTa Ba BEKTOPa a umju cy
eNeMeHTM MHTepnoiaumMoHe dyHKUMje, Te ce Mo HbKWMa M OBa MaTpuua HasMBa maTpuua
WHTEpnonaunoHmx GyHKumja.

JepgHaunHom (2) gedmHMcaHO je Nosbe NoMjeparba y e/1EMEHTY Y 3aBUCHOCTM 04, NOoMjeparba y
yBopoBMMa. Kasa je no3HaTo Nosbe NoMjeparba, MOXKeE Ce oApeanTU U nosbe gedopmaumja.

KomnoHeHTe paedopmaumja y 3aBUCHOCTM OF, KOMMOHEHaTa Momjepara n[obujajy ce
andepeHumnparbem m3pasa (2) o4HOCHO NpuMmjeHoM ogrosapajyhe maTtpuue onepaTopa Hag,
MaTPULOM MHTepNoNaunoHux GpyHKuMja. Ha Taj HaumH, 3a BekTop Aedopmaumja, aobuja ce:

€=B.q (3)

q

Mpu yemy jeB, matpuua TpaHchopmaumje gepopmaupuje.

YKynHa noveHuMjasHa eHepruja [1 Tujena jegHaka je 36upy eHepruje gedopmauumje u
noTeHLMjana cMna, OA4HOCHO Paja CnosballbMX CUNA:

N=A+U (4)

OpHoCcHO
n= j L e Deav —j FudV — j p’uds (5)
v 2 v S
CmjeHom (2) n (3) y (5) gobuja ce
1-]|5(8.a) 0(e.0)-F (Aa) by~ i (A,a)as ©
v N

HaKoH MHOKeHa n CpeF)MBaI-ba Y/1aHOBa NOo4 3HAaKOM UHTEerpasia MMamo
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n=>(a'ka)-d'q, )

raje je

K,=[B]DB,dv u Q,=[AJFdV+[A]pds (8)
v N

v

[Jasbe nspase (8) morkemo Hanmncatu y 06anky

K, = [B'DBaV
v

Q=Q, = [N'FdV+ [N pds ©)
v N

Mpu yemy K,npeacras/ba MaTpuLly KPyTOCTU eflemMeHTa, @ Q BEKTOp eKBMBaNEHTHOT YBOPHOT
ontepehetba.

2.2. TEOMETPWUICKA MATPULIA KPYTOCTN ENEMEHATA K|

Monasehu op onwrTer mM3pasa 3a eHeprujy aedopmaumje y reomeTpUjCKU HesUMHEeapHo]
aHanusu

1
A= EIDUkI (eijek/ + €1y + €yl + 11y )dV (10)
v

Te yBoaehu ogpeheHa nojeAHOCTaB/beHA, M3Pa3 CBOAMMO Ha

1
A =§I(D/jk,eﬁek, +0,1,)dV (11)
v
OAHOCHO Y MaTpUYHOM 06IMKY
A—Eq (K0+Kg)q (12)
Mpu yemy je
T o —
a'K,a=[D,e,e,dV (13)
v
OpgHocHO
a'K,q=[o,n,dv (14)
v

AKO cafia NpMMMjEHMMO MATPULY onepaTop
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L= (15)

Ha BEKTOpP reHepasnCaHMX NOmjeparba Yy Taykama esiemeHaTta Koju hemo o3HauuTU ca w,

nobujamo
Lw=LN"q=B,,q (16)
OpgHocHo
aw
w,,
w=| & { } (17)
w | (W,
oy
M3 (16) n (17) pobujamo aa je
Wl g 18
w, |~ Bud (18)
y
AcTtoraun paje
[w, w,]=dB], (19)

YHocehu pobujeHe maTpuue noa nHTerpan u umajyhu y euay aa je

1
77; :Euk,/’uk,j (20)

nobujamo

v F

h
2

J‘G,.jn,jdV:.!‘.[’[w,x W,y]{j} (Z_X"M::'X}dzdF:qT(J'B;,LNPNBNLdFJq (21)
2

M3 (14) n (21) chnjean pa je

K, = [B1N,\B,,dF (22)
F

roje je B, maTpuua TpaHchopmaumje HennHeapHe aedopmauuje, a N, MaTpuLa NOYETHUX
HanoHa, TauyHKWje MaTpMLL NOYETHUX CUNA.

[a bucmo oapeguan reoMeTpujcky MaTpuuy KpyTocTM noTpebHo je Aa nosHajemMo AecHy
CTpaHy jeaHaunHe (14). C 063MpoM Ha TO [Aa Ham HaMOHW HWUCY MO3HATM, Yy Teopuju
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b6udypKaumoHe cTabUAHOCTM MNPETNOCTaB/baMO 43 je Mo3HaTa KBa/MTATUBHA pacnogjena
HanoHa y naouun. 3Hajyhu KBanMTATMBHY pacnogjeny HamoHa Yy NJI0YU, MOMKEMO PUjeLlnTm
HeNnHeapaH npobaem Kopuctehu jegHaunHe nnHeapHe Teopuje. OBaj NOCTyNaK ce Ha3MBa
NIMHeapu3aumja jegHauMHa, a Teopuja Koja ce 6aBu HUXOBUM NpPOyYaBarbeM, IMHEAPM30BaHa
Teopuja.

3. NMPOIrPAM MKEBC

Mporpam MKEBC (MeToa KoHauyHux enemeHata budypKaumoHa ctabuaHoOCT) HacTao je Ha
ocHoBama nporpama MKTBEC [2]. Mporpam MKTBEC je npBobutHo HanucaH y ®OPTPAH-y ¢
uM/bem aa ce gobujy cBojcTBeHe BPUjeAHOCTU MPABOYraOHUX NA0Ya, AOK je TPEHYTHU 06anK
[obuo y nporpamckom nakety Mathematica. Mathematica npy:ka nporpamcko oKpyxere ca
BesIMKNUM Bpojem yrpaheHux dyHKUMja Kao WTO cy UHTerpaumja, audbepeHumparse, pjewere
cBojcTBEHOr npobnema uTA., Kao M mMoryhHocT KBanuteTHe rpaduyke obpase pesynTaTa.
[Ownjarpam Toka nporpama MKEBC npuKasaH je Ha canum 3:

I yNasHM nodaum |

I bopmupatrbe MaTpuua KpyToCTH |

:

NOCTaB/batbe €NeEMEHaTa MaTpuLua KpyToCTH

y rnobanHe maTtpuue

kﬂ,pef)maan—be CBOJCTBEHMX BPHUjEAHOCTH KU aen‘ropal

| WwramMmnake TpaeHnx pesyntata |

Cnuka 3. [ujazpam mokKa npoepama MKEEC

4. HYMEPUYKU NMPUMIEPU

Y HapegHuMM npumjepuma usspleHa je Bepudukaumja nporpama MKEBC. U3BpluieHo je
nopehere AobujeHNX pe3yntata ca pesyntaTMma A06MjeHUM aHaNUTUUYKMM M3pasuma u
pesyntaTuma gobujeHnm ynotpebom copreepckor naketa ABAQUS 6.7.

4.1. NOPEBEHE CA AHAIUTUYKUM PJELLEHUMA

Mpeu cTeneH BepuduKaumje nporpama 6buhe nopehere pesyntata Koje aAobujamo
nporpamom MKEBC ca pesyntatnma gobujeHnm aHaMTUYKUM U3pasmnma npema [3]

KpnTnuHy cuny gobujamo npema uspasy
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wad(m? 1) D
N = B = k 23
( X)cr m (az sz bZ ( )
roje je
2
kz(m_hij (24)
a mb

KoepULMjeHT KOjU 3aBUCKU Of, TPAHUYHUX YC/I0Ba M OZ, OLHOCA AYXWHA CTPaHa naove, m —
6poj nosyTanaca y Koju ce nao4ya gujenu npu ussujary, a U b — WMpKUHa naoYe y X 1y NpasLy
pecneKkTUBHO.

BpujegHoctn KoeduumjeHTa k 3a pasniMunTe rpaHUYHe yCaoBe U pasiMyMTe oA4HOCE CTpaHa
Aate cy npema [4].

Ca D je 03HayeHa KpyTOCT MJjo4ye Ha caBujatbe:

Eh?
D —

B 12(1-v?) (23)

npu 4Yemy je, 3a aHanusmMpaHe npumjepe, MoacoHoB (Poisson) KoeduumnjeHT v =0, JaHros
(Young) mogyn enactuyHoctn E = 30GPa , u AebbuHa naode h=12cm .

Pe3synTtatn n3 nporpama MKEBC, y HapegHUm npumjepmrma, 406UjeHn cy ANCKPETU3aLMjOM ca
100 enemeHara, TaKo WTO je NAoYa noaujesbeHa Ha no 10 enemeHaTa y jeaHom n 10 y gpyrom
npasuy.

4.1.1. Mpumjep 1

MocmaTtpamo niody cnobogHO OCNOHEHY Ha ABMje CynpoTHe cTpaHe, y=0 1 y=a, a cnobogHy
Ha npeoctasne asuje (cavka 4). NMnoua je ontepeheHa y y npasuy. PasnuKa y pesyntatuma
pata jeytabenama 1um 2.

XX XX

l

y
k 2 k

Slika 4. noya cno600HO ocoreHa Ha cmpaHama y=0 n y=a U c10600Ha Ha x=0 u x=b
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Tabena 1. KpumuuHe cune, N[kN], 3a %:1; k=1

b=4m b=5m b=6m

[3] ctp. 343 | 2664.79 | 1705.46 | 1184.35
MKEBC 2664.65 | 1705.38 | 1184.29
lpewka (%) | 0.00525 | 0.00469 | 0.00507

Tabena 2. KpumuuHe cune, N[kN], 3a %: 2; k=0.25

b=4m b=5m b=6m
[3]ctp. 343 | 666.19 | 426.36 | 296.08
MKEBC 666.20 | 426.37 296.09
lpewka (%) | 0.00150 | 0.00235 | 0.00338

4.1.2. MNpumjep 2

MocmaTtpamo naoyy c1oboAHO OC/OHEHY Ha CBE YETUPM CTpaHe, onTepeheHy y y npasuy
(cnuka 5). PasznuKka y pesyntatuma gata je y Tabenama 3,4 n 5.

Slika 5. Mao4a c10600HO OC/I0HEHA HA C8e Yemupu cmpaHe

Tabena 3. KpumuuHe cune, N[kN], 3a %:1; k=4

b=4m b=5m b=6m

[3] cTp. 343 | 10659.17 | 6821.871 | 4737.41
MKEBC 10573.4 6766.97 4699.29
MpewkKa (%) | 0.81119 0.81131 | 0.81119

Tabena 4. KpumuyHe cune, N[kN], 3a %:1.5; k=4.34

b=4m b=5m b=6m

[3] ctp. 343 | 11565.2 | 7401.73 | 5140.09
MKEBC 11398.1 | 7294.77 | 5065.82
lpewkKa (%) | 1.46603 | 1.46626 | 1.46610
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Ta6ena 5. KpumuyHe cune, N[kN], 3a %:2; k=4

b=4m b=5m b=6m
[3] cTp. 343 | 10659.17 | 6821.87 | 4737.41
MKEBC 10449.6 6687.77 | 4644.29
Ipewka (%) | 2.00553 2.00515 | 2.00504

4.2. TOPEBEHE CA ABAQUS-OM

ABAQUS 6.7 je komepuujanHn MKE codTBepcKkM NaKkeT pa3BujeH og ctpaHe Hibbitt, Karlsson &
Sorensen Inc. CacTaB/beH je 04, HM3a WMHXEHEPCKUX MNporpama, 3acHOBaHMX Ha mMeToady
KOHauYHMX efemeHata. tbume je moryhe pujewint mHore npobaeme mexaHuKe, 04 PenaTuBHO
jeAHOCTaBHUX IMHEAPHMX Na CBe A0 BEOMA KOMMNEKCHUX HeJIMHEeapHUX.

C 063vpom Ha TO 43 je UCMUTMBAHO MOHALae TaHKe MJoYe, 33 NpUMjepe je KopuTeH
TpoyraoHun enemeHT STRI3 (Caunka 6). To je TPOYraoHW paBHU e€ieMeHT TaHKe Mao4Ye ca Tpu
YBOpPa OZ KOjMX CBAKM MMa Mo 6 cTeneHn cnoboge.

Slika 6. STRI3 enemeHm maHKe pasHe rso4Ye, ca MpuU mayke 3a UHmMezpayujy

lMyHa nHTerpaumja ce Bpwn y TpM yHyTpawse Tayke enemeHTta STRI3. OBaj enemeHT je jeanHu
y ABAQUS-oB0j 6ubnunoteum npeasuheH 3a pjewasBarbe TaHKUX naova. Pjewetrbe je moryhe
[o6uTn 1 Kopuwherem apyrnx enemeHaTa [5].

Kao gpyru cteneH BepudmrKaLlmje n3BpLIEHO je nopehere pesyntata Job6UjeHUX y nporpamy
MKEBC ca pesynTtatuma gobmjeHmum ynotpebom nporpamckor naketa ABAQUS.

4.2.1. Mpumjep 3

MocmaTpamo niody NpuKasaHy Ha canum 4, cnoboaHO OCNOHEHY Ha ABUje CYNPOTHE CTPaHe,
y=0 n y=a, a cnoboaHy Ha npeocTasne asuje. PasnuKa y pesyntaTuma gata je y Tabenama 6, 7
n8.

Tabena 6. KpumuuHe cune, N[kN], 3a %:1

b=4m b=5m b=6m
ABAQUS 2704,40 | 1731,00 | 1202,60
MKEBC 2664.65 | 1705.38 | 1184.29
lpewka (%) | 1.49175 | 1.50230 | 1.54607
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Tabena 7. KpumuuHe cune, N[kN], 3a %:1.5

b=4m b=5m b=6m
ABAQUS 1202,30 | 763,07 529,99
MKEBC 1184.35 | 757.98 526.37
lpewka (%) | 1.51560 | 0.67152 | 0.68773

Tabena 8. KpumuyHe cune, N[kN], 3a %: 2

b=4m b=5m b=6m
ABAQUS 668,61 | 427,98 297,23
MKEBC 666.20 | 426.37 296.09
Mpewka (%) | 0.36175 | 0.37761 | 0.38502

4.2.2. Mpumjep 4

MocmaTtpajmo niody Koja je Ha jeAHOj CTpaHW YK/belTeHa a Ha npeoctane Tpu cnobogHa
(KoH30/1Ha NaoYa), Koja je y OBOM C/lyYajy AMCKPETU30BaHA ca 8 enemMeHaTa y X U 8 enemeHara
y y npasuy (Chuka 7):

y
k a L

7t

Slika 7. Mnoya ykmwewmeHa Ha cmpaHu y =0 ¢10600Ha Ha Mpeocmase Mpu cmMpaHe

KaKo 3a gatu, Tako M 3a CBAKWM 04, NPETXOAHO U3/0XKEHUX NPUMjepa, MOXKEMO NpPUKasaTn n
06211Ke M3BMjarba KOjU oAroBapajy A06MjeHMM KpUTMYHMM cunama. Takohe, morno 6u ce
M3BpWNUTM M nopehere 06sMKa u3BMjarba A06MjeHUx y nporpamy MKEBC ca obavumma
n3BKjarba Koje gobujamo y ABAQUS —y. MehyTtum, oBaje hemo nprKasatn cBojcTBeHe 06/1mKe
[ATOr npumjepa, KoH3one gmmeHsumja 5 x 5 m, auckpeTtnsosaHe ca 8 x 8 enemeHaTa, Kao
HajuHTEepecaHTHuje:
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Slika 8. Mpsux 9 06:1UKa U3BUjaHA KOH30/HE r104Ye

4.3. OUNCKYCUIA PE3Y/TTATA

Y npumjepuma 1 n 2 BugMmo ga cy pesyatati gobujeHn nporpamom MKEBC ckopo jeaHaku
pe3yataTMma AobujeHMM aHanUTUYKMM M3pa3uma, a y npumjepy 3 Aa Cy CKOPO jefHaKu U
pesyntaTMma gobujeHnum nporpamckum naketom ABAQUS 6.7. Y npumjepy 4 aatm cy obamum
M3BMjarba Kojuma ce nokasyje moryhHocT nporpama.

5. 3AK/bYYHAK

Mporpam MKEBC je jepaH of HM3a nporpama mnspaheHnx Ha ApXMTEKTOHCKO-IpaheBUHCKOM
dakynTeTy y barbanyum y unsby cTBapHba conctBeHor codteepa. MNapanenHa nspaga manamx
codTBEpPA je KopaK Ka u3paau seher, ceeobyxsaTHujer codpTBepa, Kojum 6u ce morna nsbjehu
KYNOBMWHA CKYNMUX MHOCTPaHUX codtaepa.

Mporpam MKEBC TpeHyTHO Aaje KpUTUYHE CUAe U CBOjcTBEHE 06/1MKe noya.
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MNPErNEQ METOOA N TEXHUKA NNAHUPAHA U PEMNNTAHUPAHA
PABEBUHCKUX MPOJEKATA

ATICTPAKT

MeTozon0ormja nnaHupara nNpojekTa M3yyaBa ce penatMBHO Ayro. [lo pgaHac cy pa3BujeHe mHore
TEXHWKE W MeToAe 3a MpeuM3HO MnaHupare. Y pady je npukasaHa aHaauM3a TeXHUKa U meToaa
naaHuWparba U pennaHuparba rpaheBMHCKMX npojekata. YpaheHa je komnapauuja CPM 1 CCM meToze,
Kao u PERT 1 ocTanmx npobabuancTMukmx metoaa v yTBpheHn HeonXoAHW YCI0BM 32 HbUXOBY NPUMjEHY.
TpagnumoHanHe TeXHUKe MpeXXHor naaHmparba CPM u PERT cy HajBulie npumjerbnBaHe MPOTEKINX
peueHuvja. Oactynarbe oA NAaHMPaAHOr POKa 3aBpLUETKA MPOjeKTa yecTa je nojasa y rpagutesbctsy. Ha
ycnjex npojekTa ytudy 6pojHu ¢dakTopu. HepeanaH MpesKHU naaH UCyBMLIE je 4ecTo NaBHW pasnor
Kallkbera NpojekTa.

KroyuyHe pujevu: naaHUparse rnpojekma, MpexcHo naaHupare, mpexcHu oujaepam, CPM memoda, CCM
memoda, PERT memoda.

A REVIEW OF TECHNIQUES AND METHODS FOR PROJECT PLANNING AND RE-
PLANNING IN CONSTRUCTION

ABSTRACT

Project scheduling methodology has been studied widely, and various tools have been developed for
accurate scheduling. In this paper an analysis of the techniques and methods for project planning and
re-planning in construction is presented. A comparison was made among CPM and CCM methods, PERT
and other probabilistic methods and necessary conditions to apply each of these techniques were
determined. Traditional network scheduling techniques, CPM and PERT have been widely applied for the
past decades. However, schedule delays often occur in many construction projects. A multitude of
reasons affect the success of a project and unrealistic schedules is often the main reason for project
failure.

Keywords: Project Scheduling, Network Planning, Network Diagram, CPM Method, CCM Method, PERT
Method.
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1. YBOA

MnaHupatbe, ynpas/bartbe M ONTUMMU3aUMje 3HAYajHE cy 3a MHore obnactu rpagutesbeTea. Y
nocnoBary gomahux rpaheBuHCKMX npeayseha Kalwrbere Yy peannsaumju npojekta U
HEKBa/IMTEHO U3BeAEeHU PafoBM Cy YecTa nojasa.

TayHa nmpoujeHa Tpajatba NPOjeKTa yTMye Ha ywTene y BPeMeHy U TPOLKOBMMA U CMatkbyje
puU3uK peanusaunje npojekta. OapehumBarbe Tpajatba NpPojeKTa 0bjeaumbyje BUlle HayYHUX
AMcUMNAMHA. Y3MeMo K 3a npumjep obnacT ynpassbarba NPOjeKTMUMA U HEroBe TEXHUKe,
He3aobunasHe cy MeToLe OnepaumMoHUX WCTPaXKMBakba, HAPOUUTO Yy OKBUPY MPEKHOr
naaHupama, Ty Cy MaTEMATUYKO MOAENMpParbe U CMMYNaLnja, EKOHOMCKE HayKe, Kao u gpyre
ancumnavHe.

MeToge MpeXHOr NaaHupaka peasvsauujy NpojeKkTa npencTaB/bajy rpaduyku, nomohy
avjarpama (nnaHa). M3paga mpexkHor niaHa npeacTaB/ba npouec ypehera CBUX aKTUBHOCTU
Y NPOjJEKTY Yy NOTUUYHY MPEXY, Y CKAady ca OrpaHuYerbMMa U Be3ama uamehy akTUBHOCTU, U
oapehvBara BpemeHa W3rpagre npojekta. [laHac NocToju MHOTO MeTofa 33 MPEXKHO
nnaHupatrse. [a 6m ce nobosbliano pjeliere, y NPakcu ce YecTo KOPUCTU KoOMBUHaLMja BULIe
MeToZa 33 MPEXHO MnaHuparbe. OBe meTode ce MOry MOAMjeNIMTU Yy PasinuuTe rpyne Kao
WITO Cy: AETEPMUHUCTUYKE METOoAe, HELETEPMUHUCTUYKE METOAE, ONTUMMU3ALLMOHE METOAE,
XEYPUCTUYKE METOAE U Apyre.

HajnosHaTuje meToge MpEeXKHOr naaHuparba cy meTtoga KputuyHor nyta CPM mn metopa
oujeHe u pesusunje PERT. Obje meToae cy HacTase cpeauHOM MUHY/IOT BUjEKa, anu U Aasbe ce
Ha/la3e y OCHOBU CaBPEMEHUX UCTPAXKMUBAbA.

2. NCTOPUICKU PA3BOJ

TexHVKe MPeXHOr NiaHuparba NpojeKaTa cy peflaTMBHO Maje TEXHUKe, C 063Mpom Ha To Aa
cy Hactane 50-Tmx roguHa npowsor Bujeka. YNPKOC TOMe, MJaHUpakbe je YOoBjeyaHCTBY
no3Hato mHoro npwuje. NMupamuge y Ermnty cy ctape npeko 3.000 rognHa 1 HUXOBA U3rpaama
ce cBaKako nnaHupana. CyH T3y je, npuje 2.500 rogmHa, nMcao O NaaHMpakby U CTpPaTernjm
naaHuMpama BOjHUX noayxBaTa. KMHECKM 3ua, PUMCKM aKBaZyKTW, MOCTOBM, KONOCEYMU U
MHOra aHTM4YKa 3Aamba cy uarpaheHa npuje suwe og 2.000 rogmHa. TPaHCKOHTUHEHTANHA
wemesHuua y CAL-y ce rpaguna npuje 200 roanHa. OHa je y To Bpujeme bBuia 3Ha4ajaH
noayxsaT, Koju ce Mopao naaHupatu. tbeHa wusrpagra je 6buna notnyHo 6asvpaHa Ha
KOMepLUjaIHUM U EKOHOMCKMM OCHOBama. MeToae 1 TeXHMKe NaaHuparba u3rpagme 34amba
nsrpaheHnx Ao Kpaja 19 BujeKa, HMCY Ham NO3HaTe, jep He MOCToje A0Ka3u popmanHUx
TEXHWKA 3a nnaHupame. [pee, dopmanHe, TEXHUKE NNaHWparba Hactasne cy Kpajem 19.
BUjeKa.

HajpaHujy TexHuKy nnaHupara, XapMoHurpad, OCMUCAMO je NOJbCKM HayyHuK Kapon
Agamueurn 1896. roamnHe y MNosbekoj. Mpsu nyT je objasmo ceoj rpad Tek 1931. roanHe y paay
"XapmoHorpad”. AgamueuknjeB xapmoHurpad je cavyaH raHtorpamy. KoHcTpyuuwe ce vy
KOOPAMHATHOM CUCTEMY, TAje Ce HA OpPAMHATU (BEPTMKA/IHOj OCK ca SinjeBe CTPaHe) HAaHOCK
BpMjemMe, a Ha ancumMcu (XOpM3OHTaNHA OCa Ha BPXy) Ce Hanasn CAMCaK aKTUBHOCTM.
AKTMBHOCTM Ce NpMKalyjy NpaBOyraoHMUUMA, YMnja AOyXKMHA je NpOnOpUMOHANHA Tpajakby
aKkTMBHOCTM [1]. Ha AgamumeruknjeBom xapmoHurpady cy Takohe ynucanu cavjegehun nogaum o
aKTMBHOCTMMaA: Tpajatbe aKTMBHOCTW, NPETXOAHE W HapeaHe aKTMBHOCTWM. Ha cauum 1 je
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npuKasaH npumjep AgamueukunjeBor xapmoHurpada. YnpKoc HaBeAeHOM, OBa TEXHWKa
naaHMparba HWje noctasna nonynapHa y ceBujeTy 360r HeMnonynapHOCTU MOJbCKOT je3uKa.
Kopuctuna ce y MNMosbckoj og 1896. rogmHe, anu je 3BaHMYHO MpPUKasaHa ceujeTy Tek 1931.
roAuHe, Kaga je raHTorpam Beh 610 OTKPUBEH M YBEIMKO CE KOPUCTMO 3a NAaHUpatbe.

laHTOrpam je OCMUCINO aMepPUYKKN UHKerep XeHpu MaHT (Henry L. Gantt) 1917. roguHe, 3a
notpebe nnaHupara n3rpaske 6pogosa y Mpeom cBjeTckom paty. To je TEXHMKA 33 BU3YyENHO
nnaHuparbe npojekaTta, Koja je ybp3o noctana onwTenpuxsaheHa y ceBujeTy. 36or aobpe
npernegHoOCTM U CAUKOBUTONR, jeAHOCTaBHOr npahera peanunsaumje npojekTa, Npenctas/ba
Hajno3HATUjy TEXHWKY NaHMpPakba NpojeKaTa. MaHTorpam je NHUjCKK (rpadmykm) nnaH, Koju
ce CacToju Of, KOOPAMHATHOI CUCTEMa, Y KOME je Ha ancuucu HasHayeHo Bpujeme y
oapeheHnM BPEMEHCKUM jeaAnHULAMa (MUHYT, caT, AaH, UTA.), @ HA OPAMHATU CY aKTUBHOCTY,
Koje ce npuWKasyjy AnHMjamMa WAM MNPaBOYraOHWUMMA, YMja AYKMHA je NPOnopuMOHanHa
Tpajakby (BpemeHy u3BpLUeHa) CBaKe aKTMBHOCTU. To je MmeToZa NiaHWparba Koja ce HajsuLie
KOPUCTW.

From = — = A—1 B-1 imte)
time To A-2 |B-2.C| D-2 A-3 E-1 T
activity|A-1<(43B-1<43D-1<(2> |n—-2C43B-2<(3}p

S S— —
— - —

Cnuka 1. Abamueykujes xapmoHuepad [1]

MeTtoga K/byyHux porahaja (Milestone Method) ce kopuctu og, 1950-Tux. K/byuHu gorahaju
npeacTaB/bajy HajBarkKHMje aKTMBHOCTWM Yy MPOJEKTY WAM Yy nojeanHUM ¢dasama npojeKkTa u
HMX0Ba Tpajatba cy Hajuewhe ¢ouKTMBHA. OHM O3HAYaBajy 3aBpLUETAK WM MOYETaK 3HAYajHe
¢dase npojeKkta, geduHMCAHN OpPraHM3aLMOHO-TEXHOOWKOM CTPYKTYpPOM MpojekTa. Uspaga
niaHa peanusaunje jefHOr NpojekTa jecTe NPOLLEC KOjU ce HasMBa M3paga NiaHa KibyYyHMX
porabaja unm raHTorpama K/by4Hux gorahaja. Momohy metoae KibyyHux gorahaja npatu ce
oprosapajyhe BpemeHCcKo HanpeaoBakse y NPojekKTy.

Kpajem 50-Tux rogmHa 20. BMjeKa Aona3m 40 pa3Boja TEXHMKA MPEXHOr NiaHMpara. Hactane
Cy 3a noTpebe nnaHMparba M KOHTPO/E [AYFrOPOYHUX U CNOMKEHWMX, Mpuje CBera, BOjHUX
npojekarta. Yc/bes youeHUX eHOPMHUX MpeKopayera POKOBa U TPOLIKOBA KPYMHUX BOjHUX
npojekata M cnaboctM [oTajaltbMX METoZa 33 NJaHWMParbe W KOHTPOJly peanusaumje
NpojeKTa, NPULLO ce pa3Bujatby HOBUX METOAA CNOCOBHUX Aa 0byXBaTe OrPOMHY C/OKEHOCT
npojekata M Takohe orpomaH 6poj yyecHMKa y peanusauumju npojekata. Tako cy Hactane
npBobuTHE meToae MpexHor nnaHuparwa CPM u PERT, Koje cy BpeMeHOM yLu/ie y LUMPOKY
ynoTpeby M fAaHac npeacTaB/bajy He3aMjeH/bUMBO CPEACTBO 3a NNaHMparbe, npahere wu
KOHTPO/ly, OAHOCHO 3a e(dUKACHO YnpaB/batbe CAONKEHUM, AYrOTPajHUM U CKYNum
npojexkTnuma.
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Kpajem 1956. roguHe, dupma E.I. du Pont de Nemours and co. 3anoyena je paa Ha pa3Bojy
cucTeMa nNnaHWpakba 3a pafloBe Ha OApKaBakby W FeHepasHOM PEeMOHTY Y XeMMUjCKoj
WMHAYCTPUjU (BMCOKO ayTOMaTM30BaHWM MOToHW) y capafmwu ca dupmom Remington Rand.
MouyeTkom 1957. n3paheH je mpujeanor MpexKHOr njaHuparba BPEeMEHa, Yuvja je 3HavajHa
Tayka buna pasaBajarbe aHaNM3e BpemeHa o aHanunse cTpyktype. OBaj nocTynak je npeo 61o
HasBaH Production Planning and Scheduling System, a 3atum Crtical Path Method (CPM).
MeToza je 6una BpAo ycnjewHo npumujerseHa npu M3rpagtbn HOBUX NPOU3BOAHUX MOTOHa, a
3aTMM U NPU NAHMpPaAkby PEMOHTHUX pafoBa. 3acayre 3a paspagy metoae npunagajy J. E.
Kelly-y v M. R. Walker-y, Koju cy HakOH akTMBHOr yyewha y NOMeHyTUM eKCNepumMeHTUMa y
X€MUJCKO] WHAYCTPUjM HAMMCanUM W NpBY OPWUIMHANHY CTYAMjy Ca U3HWjETUM OCHOBHUM
noctaBkama. Ctyauja je objaB/beHa 1959. roanHe, nog Hasmsom Critical Path Planning and
Scheduling, Ha kKoHbepeHumjn Eastern Joint Computer Conference [2].

PERT meToaa je passujeHa 1958. roanHe y OKBUPY peanusaumje npojekTa pa3soja pakeTHor
cuctema Polaris, za notpebe mopHapuue CjegurbeHnx Amepuukux [pr)kaBa, Koju je
cnposeneH 1950-tux roguHa. Metoay je passuia rpyna bupoa 3a cneumjanHe npojekTe
amepuyke mopHapuue (Special Project Office of the Navy), noa, sohctBom W. Fazar-a, 3ajeaHo
ca cTpyyrbaumma dupme Locheed n KoHcynTaHTUMa dupme Booz, Allen and Hamilton. MeTtogaa
ce npeo 3Bana Program Evaluation Research Task, na je nocavje Mme NPOMMUjEHEHO Y
Program Evaluation Review Techniques nnn PERT. MNpBu OpUrnMHanHu pagy Be3u ca MeToaom
PERT Hanucao je agmupan W .F .Raborn 1957. roguHe. MpumjeHom metoze PERT Ha npojekaT
Polaris noctUrHyTo je ckpahere pOKOBA HEroBe peanusauuje 3a roToBo Aguje roguHe [2].
HewTo KacHuje je dupma American Management Association npunaroguna cuctem PERT
LWMPOKMM noTpebama M cBMUM TUNOBMMA dYHKUMjA ynpas/barba y npuspean. [JaHac ce Kao
OCHOBHe opurnHanHe ctyanje o PERT-y nomurby nsselwwTaju AMepmuyke mopHapuue Summary
report Phase 1 n3 jyna 1958. roguHe u Summary report Phase 2 3 asrycta 1958. roguHe.

MeTtona PERT je passujeHa 3a nnaHupawe U KOHTPOJy BpemMeHa OfBWjarba pPafoBa Ha
npojektuma (metoga PERT/TIME). FoauHe 1962. je pa3sujeHa metoga PERT/COST Koja caysku
3a niaHupare, npaherbe M KOHTPOY TPOWKOBAa MpojeKTa. 3acnyra 3a paspaay PERT/COST
metoge npunaga Department of Defence (DOD) w National Aeronautic and Space
Administration (NASA), Koju cy npBy cTyaujy o TOj MeToAuM Hanucanu jyHa 1962. roguHe.
MNocnnje cy HacTane u apyre metoge, Koje cy sapujaumje nodyetHe PERT metoge: PERT-RAMPS
(Resource Allocation & Multi-Project Scheduling), MAPS, SCANS, TOPS, PEP, TRACE, LESS i PAR.

TexHMKe MpEeXHOr niaaHupara cy ce passujane napanenHo y CAA-y v y Esponu. EBponsbaHu
Cy pasBUAM MHOTe MeToAge 3a NAaHWparbe, aan HUjegHa Huje nocTana nonynapHa kao CPM u
PERT, Koje cy o, 1968. roanHe nocrane Bogehe TexHWKe 3a MPEXKHO NaHUparbe Npojekara.

bputaHcka xemujcka komnaHuja ICl je passuna metoay camyHy CPM npwuje 1955. roanHe.
Cekuuja 3a onepaumjcka wuctparkmparba (ORS) BputaHcke enekpoauctpubyuuje (CEGB)
NOKyLana je Aa passuje kbnxosy Bep3unjy CPM meToae.

USSR, Tj. Pycuja je passuna csojy PERT metoay, non Hasmsom Setevoe planirovanie i
upravlenie. Pycn cy passuau codTBep 3a NnaHMUparbe MNpojeKaTa, Koju nosesyje BpujeMe,
pecypce 1 TpoluKoBe y3 moryhHocT ynpas/bakba pusnkom. Copreep ce 3o8e SPIDER Project
paam Ha npuHuuny CPM metoge [1].

Hbemauka Mma CBOjy TEXHUKY 3a NiaHMpare, Koja ce 3o08e ACOS Plus 1 v 6a3upa ce Ha MPM
MEeTOAM, MAKO KOPUCHULM Kaxy Aa je oBa meToaa Buwe canmyHa PDM metogm, Tj. metogm
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npetxohewa. Walter u Rainer Schleip cy y MuHxeHy 1960. rogMHe OCMWUCANAM HOBY BPCTY
meToge npetxohema, Koja ce 38ana RPS (Regeltechnischen Planning und Steuerung) [1].

Cacsmm He3aBuCHO of pa3soja CPM u PERT meTtogae, Hactana je 1958. roanHe y PpaHLyCKOj
meToga MPM (Metra Potencial Methode), T3B. noTeHuujanHa meTtoga. OBy meToay je
OCMUCANO GPaAHLYCKM MaTemaTuyap B. Roy M3 UCTPaXkMBayKe U CaBjeTOAaBHE WHCTUTYLMje
SEMA, n KopuwheHa je Kpajem NeaecetMx roavHa 3a NaaHMpake M KOHTPOAY M3rpagme
aToMcKe ueHTpasne y ®paHuyckoj [3].

Y Teopuju ce 4yecto nMomume, a y 3afwe Bpujeme CBe BuUle Kopuctu, metoga PDM
(Precedence Diagramming Method) Koja kao M MPM meToga KopucTv BNOK MpeRHU
Aunjarpam 3a rpaduyKkM NpuKas npojekTa. Teopaw, PDM metogae je npodecop J. U. Fondahl, ca
YHuBepsuteta CraHdopa. Mpeu nyT je npukasaHa 1961. roguHe y pagy A Non-computer
Approach to Critical Path Methods for the Construction Industry, uvju je aytop npodecop J. U.
Fondahl. CPM meToga je KOMNAMKOBaHa 3a NpopayyH W 3axTujeBana je ynotpeby padvyHapa,
Koju cy 1960-TMx roamHa 6MAM MHOrO CKynu U orpaHuveHnx moryhHoctn. PDM meTtoaa je
ocmuLWsbeHa Aa ce npesasuhe ynoTtpeba padyHapa, Tj. Aa ce py4yHO MoxKe 06aBUTU NpopayyH
CPM meToge u ga ce envMmuHume ynotpeba GUKTUBHUX akTMBHOCTM. CPM meToga Mma camo
jeAHy BpcTy Bese u3mehy aKTMBHOCTM, a TO je Be3a ”3aBpuweTak-noyetak”. [da 6u ce
o0be3bujeano peanaH npMKas NOBE3aHOCTU MOjeaMHUX aKTUBHOCTU Y LijesInHY npojekTa, CPM
MeTofa KOpUCTU GUKTUBHE (NaxKHe) aKTMBHOCTU. TO Cy aKTMBHOCTM Koje He 3axTujeBajy Hu
YTPOLLAK BPEMEHA HM YTPOLUAK CPEeACTaBa, a/iv yKa3yjy Ha NOrMYHy Besy nsmehy asuje unm
BMLWe onepauuja — akTMBHOCTU. Y PDM meToam, OUKTMBHE aKTMBHOCTM ce mory u3bjehu
ynotpebom Bule BpcTa Besa m3mehy aktmsHocTu. Mpempa je Fondahl ocmucnvo PDM
MeToay Aa bu Uckbyumo ynotpeby KomnjyTepa u3 npopadyHa, oHa je ybp3o noctana ocHoBa
3a BehuHy codTBepa 3a nnaHuparse. NpakTyHo, cBM coGTBEPCKM NaKeTn ce nosmneajy Ha AON
MPEXKY, LWITO Y CYLITUHM 3HA4YM aa Kopucte PDM metoay. MHpopmaTmnuko goba seh je oaaBHO
ywno y noapydyje ynpaB/bakba W MNAaHUparba MpojeKTMMma, a codTBEPCKM anatu 3a
opraHu3npare pecypca, aHaansnpare 3ajaTaka u pokosa Te npahere pesyataTa noctanu cy
CBAaKOAHEBHWLA /byaM Koju ce HaBe opraHM3aLmnjom NocaoBamba.

MomeHyTe MeToAe MpPEXKHOr MaaHMpawa Cy OCHOBHE METOAEe Y TEeOopuju MpexKHor
NAaHMpama, Koje Cy 3a KPATKo Bpujeme A0XKMBjese HAjPa3ANUUTU]Y NPUM]EHY Y PASANUYUTUM
cbepama wuHTepecoBarba. Of OBMX MeToda M3BEAEHE CYy pasavuuTe moanduKaumje y
3aBMCHOCTM Of, KOHKPETHWUX CNy4vajeBa, a CBe Ce 3aCHMBajy Ha NpumjeHn anrebpe, Teopuje
rpadoBa U MaTeEMATUYKE CTAaTUCTUKE.

Op 1997. rogmHe y TEXHUUM MPEXKHOT NMIaHMpara Ce KOPUCTM HOBAa MeTOAa, Koja ce 30Be
meToga KputuuHor naHua (Critical Chain Method — CCM). Ocmucano jy je Goldratt, Ha Temesby
NpeTxo4HOr UCTParKMBakba Ha ,,Teopujn orpaHudena” (Theory of Constraints — TOC) [4].

MUcTopumjckm pa3Boj meToaa M TeXHMKa 3a NAaHWpakbe NpojekaTa NpuKasaH je rpaduykm Ha
cnmum 2.
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Cnuka 2. icmopujcku pa3eoj Memoda u MexHUKA 3d NAaHUparbe npojekama

3. MPEXHO NNAHUPAHE

MeToae MPpEKHOr NAaHuMpara peanunsauujy NpojekTa npeacrass/bajy rpaduyku, nomohy
Anjarpama, Tj. Aajy rpaduyKmM NpUKas CBMX aKTUBHOCTWU NPOjeKTa, Ca HUX0BUM mehycobHMM
3aBMCHOCTMMA (Be3ama). lMpema HauuHy yTBphHMBarba BpemeHa NOTPebHOr 3a u3BplUEeHe
CBaKe aKTMBHOCTU Y MPEXHOM MJaHy, a CaMMM TMM W BpemMeHa Tpajatba MpOojeKTa, ose
MeToZe ce aAnjene Ha ABuje rpyne: AeTepPMUHUCTUYKE U NPoBabuancTnyke metoze.

MocToje ABa HauMHa rpadUUKOr NPMKasMBakba (KOHCTPYMCakba) MPeXHUX anjarpama [5]:

AOA mpexHu paujarpam (Activity on the arc), raje ce aKTMBHOCT MpuKasyje MHUjOM
OpWjeHTUCAHOM CTPENINLIOM, KOja NMoBesyje ABa YBOPa, KAao Ha Cmum 3 v

AON mpexHu aujarpam (Activity on the node), raje ce akTMUBHOCTM NpPUKasyjy YBOPOM, Kao
LWITO je NpPWKa3aHo Ha canum 4.

Cnuka 3. AOA mpexcHu dujaepam
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Cnuka 4. AON MpexcHu dujazpam

4. PROBABILISTICKE METODE

3a pasnnKy of, AeTEPMUHUCTUYKUX METoAa MPEXKHOr NaaHupara, Koje Bpujeme Tpajamba
aKTMBHOCTM MOCMaTpajy Kao ersakTHy Be/iMuMHy (KOHCTaHTy), npobabuamnctmuke metoge
Tpajatbe aKTMBHOCTM NOCMaTpajy Kao HemnosHaTy Be/lnYMHY, Koja ce npoujeryje (npeasuha)
y3 NpumjeHy Teopuje BjepoBaTHohe.

3a CBaKy aKTMBHOCT Ce Mnpoujeryjy TPU BPCTEe Tpajatba: MECUMMUCTUYKO, HOPMAJIHO U
ONTUMWCTUYKO Tpajarbe. HakoH npoujeHe oBa Tpu BpemeHa, NoTpebHO je 3a cBaKy aKTUBHOCT
M3payyHaTM O4YeKMBAHO Bpujeme Tpajarba T , CTaH4APAHY AeBWUjaumjy G U BapujaHcy 02, WwTo
3aBMCM 0f ycBojeHe aucTpubyuuje BjepoBaTHohe. Hajuewhe ce Kopucte HopmanHa, 6eta,
TpoyrnacTa u yHupopmHa auctpmbyumja [6].

4.1. PERT METOOA

HajnosHaTtnja npob6abunmctnuka metoga naaHuparba je PERT metoma (Program Evaluation
and Review Technique), Koja npeTnocTaB/ba fa Ce Tpajakbe CBMX aKTUBHOCTM MOHAWa no
3aKoHy B — pacnogjene, OOK ce BpujeMe peanusaluje YATAaBOr NPOjeKTa NOHALLA NO 3aKOHY
HopmanHe pacnogjene. MNpeu Kopak y PERT meToam je ga ce pa3suje MpeXHM NaaH NpojeKkTa
ncTo Kao kKog CPM metoze. CBe aKTUBHOCTM Tpeba Aa ce NOBENKY Y JIOFUYHY MPEXY U oapeam
ce Kputnyan nyTt. PERT Kopuctn AOA MpeXKHW aujarpam, y KOjem ce aKTMBHOCTM rpadpuyku
npuKasyjy nomohy AnuHMja OpMUjeHTMCAHUX CTPenuuom, [oK ce paorahaju npuKasyjy
4yBopoBMMa. AHanusa CTpykType no metoam PERT je ucta kao no CPM meTtoam, Aok ce
aHa/NM3a BpemMeHa pas/auKyje y Tome wTo ce no PERT metogn 3a cBaKy aKTUBHOCT
NpeTrnocTaB/bajy TPU BPUjeQHOCTM Tpajatba: NECMMMUCTUYKO, HOPMAJIHO WM OMTUMMCTMYKO
Tpajarbe, M Ha OCHOBY HMX Ce MpopayvyHaBa BpujeMe peanusauuje Hajnpuje akTMBHOCTH, a
3aTUM M Umjenor npojekta [2].

4.2. PNET METOJOA

PNET (Probabilistic Network Evaluation Technique) meToaa ce yrnaBHom 6a3upa Ha PERT
metogun. Pasnuka msmehy ose asguje metoge je y Tome wrto PERT metoda y npopayyHy
Tpajatba NpojeKTa y3uma y 063Mp camo KputudHKW nyT, 4ok PNET meToga y3mma yob3up cee
nytese y mpexHom aujarpamy [8]. PNET meToga aHanusmpa cee moryhe nytese y MpexHOM
Aunjarpamy ca um/bem Aa ce nsabepe oHaj NyT Koju Mma Hajehu yTMuaj Ha YyKYMHO Tpajakbe
npojekta. PNET anroputam ce 3aCHMBa Ha pPasMuMTUM MoZenuma (HaumHuma) Heycnjexa
KOje MpEeXHW gujarpam MoxKe MmaTu. Heycnjex, y OBOM CAaydvajy, 3HaA4M ga ce npojekat
3aBpWN 3a Bpujeme Koje je ayxe og npeasuheHor BpemeHa, a MOAEeN Heycnjexa MoxKe
NnocTaTM CBakM NYyT Yy MpPEXHOM Jaujarpamy no Kojem he npojekat Tpajatm ayxe op,
npeasuheHor BpemeHa. Metoga PNET KopucTu ucte npeTnoctaBke 6eTa Anctpubyumje Kao m
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PERT meToaa. Kao pesynTtaTt Tora, NocTaB/ba Ce NUTakbE Aa /N je TAa4YHO A Ce OBUM HAYMHOM
peaniHuje NpuKasyje Tpajakbe aKTMBHOCTU. Ya3HW nojaLm y NpopadvyHy cy Uctm Kao kog PERT
MeToAe M CXOAHO TOMe Ta4YHOCT MeToZe YBE/SMKO 3aBUCK Of, 3Hakba M UCKycTBa ocobe Koja
3afaje ynasHe nopatke. bes 063Mpa Ha TO, MHOrO je Texe MOCTaBUTM a 3aTUM M3padyHaTu
pesynTtaTte. Pesyntatm gobujeHn PNET meToaom cy MHOro NECMMUCTUYHMjM Yy OOHOCY Ha
pasynTate aobujeHe PERT meToaom, jep y NpopayyH Tpajarba NpojekTa yauma y 063up BuLle
nyTeBa y MpPeXu, a He Camo KPUTUYHM NyT Kao PERT metoaa [9].

4.3. MONTE CARLO CUMYJTALUMIA

Monte Carlo cumynaumja, Tj. MCS, npeactaB/ba MeTOAE Koje ce 3aCHMBajy Ha KOMMjyTepCcKom
noHae/batby M36opa caydyajHux (nceypocnyyajHux) 6pojeBa, Kojuma ce MaTemaTUyKK
mogenyje noHalare cuctema uam objekata npoyyaBarba, U OHe MPOM3BOAE CTAaTUCTUYKO
npubnunxHo pjewerbe Nnpobnema. OapehmBarbe Tpajatba nNpojekta MCS metogom ce obaBsba
cumynaumjom moryhux Tpajatba NpojekTa, raje je MoAen 3a CUMynauunjy MpPeXKHU aujarpam
NpojeKTa, a NonasHM Nnogaum cy Tpajatba aKTUBHOCTM YMje BpUjeaHOCTN ce cumynnpajy. 36or
Tora je npuje Monte Carlo cumynauuje notpebHo ogpeanTn:

MPEXHU Anjarpam npojeKTa,

KyMynatusHy GyHKUMjy AMCTpnbyLmje 3a Tpajarbe cBake akTMBHOCTM. OHa ce MOKe ogpenuTn
JIaKO aKo ce 3Ha AMcTpmubyLmja BjepoBaTHONe 3a Tpajatbe CBaKe aKTUBHOCTW.

loToBo cBe AncTpubyLmje BjepoBaTHOhA ce MOry KOPUCTUTU 3a TPajakba aKTMBHOCTU MPOjeKTa
y Monte Carlo cumynaumju, ann Hajuewhe ce KoOpuCTM Tpoyrnacta Auctpubyuuja. Y oBOj
ANCTPMOYUMjM CBaKa AKTMBHOCT MMa TpM BPCTe Tpajatba: NECMMWUCTUYKO, HOPManHO W
ONTUMUCTUYKO Tpajarbe, Kao y PERT meTtoam, uume ce ogpehyje 06auK Kpuse Tpoyraacre
aunctpubyumje. TunuyHa Tpoyrnacta  ¢yHKuuja ryctohe BjepoBaTHohe (Tpoyrnacta
AncTpubyumja BjeposaTHohe) u3rnefa Kao Ha cauuM 5, Koja ce moxe TpaHchopmucaty y
KYMyNatTuBHy yHKUMjy aucTpubyumnje 3a Monte Carlo cumynaumjy. NMomohy KymynaTueHe
byHKUMje gucTpubyumje M NoHas/bakbem M3bopa cayyajHux Bpojesa, MoxKe ce oapeauTu
Tpajatbe CBaKe aKTMBHOCTU. HaKoH Tora ce ogpene Tpajatba CBUX NyTeBa Yy MpPEXHOM
Avjarpamy 1 gasbe y pasmaTtparby Ce y3Mma Camo NyT Y MPEXKM Ca HAjaAyKUM Tpajarbem. [a 6u
ce MOCTUMM HajTayHuju pesynTatu, notpebHo je ypagutu 10.000 mTepaumja (cumynaumja),
npemaa 1.000 utepauuja (cumynaumja) aaje 3agososbaBajyhe TauHo pjewerse [2]. Pesyntatu
ce NnpuKasyjy Kao Tpajarba NpojeKTa M nopesaHun cy o Hajkpahux Ao HajayKux Tpajarba. Ha
OCHOBY OBOra Ce€ MOXe Mu3payvyHaTM BjepoBaTHoha pa he ce npojekat 3aBpWUTM Y
npeasuheHom spemeHry T.

Cnuka 5. Tpoyanacma ¢pyHKyuja 2ycmohe gjepoeamHohe (mpoyanacma ducmpubyyuja ejeposamHohe)

214-225 | 221



214-225 | 222

M. Crankoswuh, . hmposuh, C. Mutposuh, H. Monosuh-Munetuh Mpernea metoaa ... [1] 2013 1[1] AT+

4.4. SMCS METOOA

SMCS meTogaa (Simplified Monte Carlo Simulation) je Beoma canuHa Monte Carlo metogm [9].
MocTynak npopayyHa je uctu Kao kog MCS metone, camo je nakwwu, Tj. Kpahu jep ce He
CUMYANPaAjy CBM MyTeBWU y mMmpexu. MNpBo ce ogpene CBU NyTEBUM Y MPEXKHOM Aujarapmy u
O4YEeKMBAHO Bpujeme Tpajarba CBAKOr MyTa, HA OCHOBY OYEKMBAHOT TPajakba CBaKe aKTUBHOCTM.
3aTMM Ce eIMMUMHULLY OHW MYTEBU Y MPEXW Unje je Tpajarbe Kpahe of Tpajarba KPUTUUHOT
nyta. OBUM ce 3HATHO CMatkbyje NpOopayyH jep ce CUMMYIMpPajy camo NpeocTanu MyTesBu Y
mpexu. Cumynaumja ce obasba Kao y MCS metoan. 36or enmmnHaumje kpahux nyrtesa y
mpexun, SMCS meTtona gaje AOCTa NECMMUCTUYHMjE pe3ynTaTe Hero NPeTxo4HO CNOMEHTe
meToze, ann y nopehery ca MCS metofom, pes3yaTati cy HeE3HaTHO NECUMUCTUYHU]U.

4.5. NRB METOJA

NRB meToaa (Narrow Reliability Bounds Method) ce yrnaBHom 6a3upa Ha PNET metoaun. NRB
MeToZa NPOHa/asn ropky U AOokY rpaHuuy BapujaHce ogpeheHe PNET metogom. Umbs NRB
meToze je Aa npoHahe aomy U ropkby rpaHuuy BjepoBaTtHohe Aa he ce npojeKaT 3aBpLIMTH 3a
Bpujeme ayxe oa npeasuheHor spemeHa [10]. Mopeaehn ca PNET metogom, NRB pesyntatu
M3 [0+be FPaHULEe CYy MHOFO ONTUMMUCTUYHUjU Hero pesyntatu aobujeHn PNET metoaom, a
NRB pe3yntati us ropwe rpaHuLe cy MHOroO NecuMUCcTUYHNju. OBO Ce MOF/I0 U OYEKMBATK, C
0631pom Ha To Aa je NRB meToza ycko nosesaHa ca PNET metogom. Y nopehemwy ca PERT
meTozom, NRB pe3syntatu u3 ob6je rpaHuue cy MHOFO MECUMUCTUYHM}N.

4.6. METOJA PERRY AND GREIG

MeTopa Perry and Greig je ckopo ugeHTuyHa PERT meTogu. Pasnvka msmehy oBe aguje
MeToZe je y HaunHy oapehunBarba TpM BpUjeAHOCTM Tpajakba 3a CBaKy akTueHOCT (Tp, Tm, To)
n y dopmynama 3a NpopayvyH OYEKMBaHOr Tpajarba Te W CTaHAapAHe AeBujauuje O cBaKe
aKkTMBHoCTM [11]. Jasbe ce NnpopayyH HacTaB/ba MAEHTUYHO Kao Koa PERT metoae. byayhu aa
Cy OBe ABMje MeToAe CKOPO UAEHTUYHE, U Pe3yaTaTh CYy UM C/INYHW.

Mopeherem HaBegeHUX MeToAa, MOKe ce 3akbyuntu camjeaehe: PERT, PNET n NRB meToae
[ajy MHOro onTMMMCTMYHKMje pe3ynTate Hero MCS metoaa, MCS obesbjehyje HajTauHujy
npoujeHy BjepoBaTHohe 3aBpLUETKa NpojeKTa, pe3yntatn gobujeHn SMCS meTonom cy Beoma
C/INYHU pe3yaTaTuma gobujeHnm MCS metogom [9].

5. AETEPMWUHUCTUYKE METOAE

JeTepMUHUCTUYKE MEeToAe MPEXHOr NAaHuparba Bpujeme Tpajarba aKTUBHOCTM TpeTupajy
Kao er3akTHy BennuymHy. OHO ce NpopayyHaBa Ha OCHOBY A0 caga ynoTpeb/buBMX HOPMATUBA,
CTaHAapAa, UCKYCTBEHWX NogaTaka, Mpu Yemy ce cmatpa fda je BjepoBaTHoha aa he ce
aKTUBHOCT 3aBpWUTK Yy NpeasuheHom BpemeHy noTnyHa (p=1). CBaka aKTMBHOCT UMa jeHO
Tpajarbe T; M NpeTnocTas/ba ce 4a je NAaHMpPaHo Bpujeme noysgaHa senndumHa [7].

5.1. CPM W PDM METOLA
HajnosHaTuje 4eTEPMUHUCTUUKE METOAE MPEXKHOTN NAaHUpakba Cy:

e meToaa KpuTtuuHor nyta (Critical Path Method - CPM) n
e metoaa npetxohewa (Precedence Diagram Method —PDM).
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MocTtynak nnaHunparta CPM 1 PDM meTogom ce cnpoBoan Kpos canjeaehe dase [6]:

e | d¢asa - aHanuza CTpyKType, obyxBaTa ogpehuBarbe JIOTMYHON, TEXHO/OWKOr
penocnunjena akTMBHOCTU U GOPMUParba MOYETHOT MPEXKHOT N1aHa,

e |l ¢asa — aHanu3a BpemeHa, obyxsaTa yTBphuBatbe BpemMeHa NoTpebHOr 3a U3BpLUEHEe
CBaKe aKTMBHOCTW, HAaKOH Yera ce payyHajy nodyeum, 3aBplieum U BpemMeHcKe pesepse 3a
CBAKy aKTMBHOCT M ogpehyje KpUTUYAH NYT Y MPEXM, Tj. U3padyHa ce Tpajarbe NpojeKTa.

e |l dasa — onTMMM3auMja MOYETHOr MPEXKHOr NaaHa, noApasymujeBa ycknahusarbe
pecypca, BpemeHa, TPOLLIKOBa U KBaaUTETa NPojeKTa

PDM meToaa je HacTana Kao nojegHoctass/beHa Bep3vja CPM metoze. Obje meToge Bplle
nocebHO aHaNM3y CTPYKTYpe M aHaNM3y BPEMEHA MPEXHOr Aujarpama. AHasn3a BpeMeHa Kog,
PDM meToge je ucta Kao Kog CPM meTtoae, AOK je aHanm3a CTPYKType HewTo Apyravmja Kog
PDM meTopge. Pa3nuke nsmelhy ose aguje metoae cy npuKasaHe y Tabenau 1 [2].

Tabena 1. Paznuke usmehy CPM u PDM memoda

CPM meTopa PDM meTopga
BpcTa mpexkHor anjarpama AOA MpexXHU gnjarpam AON MpeXHU gmjarpam
“3aBpLueTak-noyerak”
"”3aBpLueTak-noyertak” “noveTak-novyertak”

Tun Bese namehy akTMBHOCTH p “
3aBpLUeTaK-3aBpLUeTaK

“noyeTaKk-3aBpLieTak”

PUKTMBHE aKTUBHOCTM Kopuctun He kopuctum

Oaroaa (Lag) He Kopuctn Kopuctu

MpopauyH KomnaunkosaH JepHocTaBaH u naraH
Ynotpeba Komnjytepa HeonxoaHa Huje HeonxoaHa

JetepMmnHUCTMYKA meToda KpuTuuHor nyta CPM Beh Buwe of negeceT roanHa npeactas/ba
rNaBHO CPEeACTBO 3a M/AaHMpakbe NpojekaTa U M3pady MPEXKHOr MJaHa, Kao U 33 KOHTpoy
NnpojeKkTa TOKOM peanmsaumje. MonynapHOCT je CTEKNA jep je jeaHOCTaBHA M Naka 3a ynoTpeoby,
Tj. MOXe lako a3 naeHandukyje KpUTUUYHKU NyT (NyTeBe), YKYNHO Tpajaktbe NpojeKTa M paHa U
KacHa BpeMeHa (4aTym MoyeTKa WM 3aBpLUETKA) CBAaKe aKTUBHOCTM Y MPEXHOM Aujarpamy.
Mehytum, nopea ceojux npegHoctn, CPM nma HeKke HenpegBuheHe HeAOCTaTKe Yy MpaKcy,
Koju ce mory npesasuhu ynotpebom HoBe MeToAe, KOja ce MoKasana edpuKacHujom 3a
naaHupare M KoHTpony pacnopehuBarba pecypca Hero CPM meTona, a 30Be ce meToza
KpuTnyHor naHua CCM.

5.2. CCM METOJA

MeTtoga KputuuHor naHua (Critical Chain Method — CCM) je penaTuBHO HOBa MeToAa 3a
niaaHvpare W ynpas/barbe MPOjeKTMMA, KOja MOXe [APacTUYHO Aa CMakbKn Bpujeme
peanusauuje npojekta. CCM ce 6a3umpa Ha Teopwuju orpaHuderba (Theory of Constraints —
TOC). OBa meTofa NpeacTas/ba jefaH CacBMM HOBWM HAYMH pasMuLLI/bakba, rAje ce aKueHaT
CTaB/ba Ha arpecMBHO cKpahere Tpajakba aKTUBHOCTM, YMpaB/bakbe BPEMEHCKUM
3alWITMTHMUMMA npojekTa (Project buffer) ymjecto BpemMeHCKMM pe3epBama aKTUBHOCTU U Ha
pecypce Aa 3aBplue aKTMBHOCTM Ha Bpujeme. OCHOBHa 3aMMcao ayTopa MeTode je fda ce
NMAEHTUOUKYje KPUTUYHU NaHaL, aKTUBHOCTU, HA C/IMYAH HAUYMH Kao U KPUTUYHKW NYT, anu ce y
063Mp y3uMMmajy NIOTMYHWM OfHOCW, Tj. Be3e u3mely akTMBHOCTM (Kao y CPM meTogu) u
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orpaHuyerba pecypca [12]. NnaH npojekTa ce wTUTKU oa nopemehaja nomohy pasANUUTUX
BPCTa BPEMEHCKUX 3aWTUTHMKa (buffer) noctaB/beHUx Ha cTpaTewka mjecta [13], [14]. CCM
meTtoga Kopuctn AON mpeXkHu amjarpam, raje ce akTMBHOCTM NPUKasyjy NpaBoOyraoHULMMA,
Kao LITO je NpMKas3aHo Ha canum 6.

Mpea
Mocnearba
BKTHMBHOCT A2 A

aKTHBHOCT
/ Bagep pecypca FE / /
[Ta ] 23— 6 - 28— P

AN

FB
K
Ad AT PUTHHRN nakal 3aBpLUIETaK

npojexTa

Batbep npojekTa

Batep cHagbjesara

Cnuka 6. CCM mpexcHu dujazpam

CCM ynpassba BapujabunHowhy Tpajakba akTMUBHOCTU, @ CAMUM TUM W NPOjeKTa, arpecuBHUM
CMatberbeM Tpajakba aKTUBHOCTM y ofHocy Ha CPM metosy M oay3nMarbem BpPemMeHCKUX
pe3epBM aKTUBHOCTUMA. Tpajarbe akTMBHOCTM no CCM meToau ce payvyHa TaKo LWTO ce
Tpajarbe uspayvyHaTto no CPM metoam cmarbm 3a 50%. CUrypHOCT M 3alITUTA 04, HEU3BjECHOCTH
KOja je oay3eTa aKTMBHOCTMMA cabupa ce u ybauyje ce Ha Kpajy CBaKOr naHua, Tj. nyTa y
MPEXHOM Aujarpamy y BUay BPeMEHCKUX 3alTUTHUKaA, Tj. badepa, Kao WTo je NpuKasaHo Ha
CAMUM 6 1 TUME Ce LITUTU NPOJEKAT 04 Kallkbeha. Ynpas/batbem 6adeprma moxke ce npaTuTm
W KOHTpOAMUcaTU peanunsauumja npojekta [13], [14]. Y CPM meToau curypHocT je yrpaheHa y
CBAKy aKTMBHOCT WM 4ecTo 360r JbyACKOr MOHalaka [0/1a3n A0 Kalkera npojekta. 36or
HaBedeHWX KapakTtepuctuka CCM  meToga nocTaje  nonynapHa WM KOHKYpPEeHTHA
TPAAMNUMOHANHOj MeTOAN KpUTUYHOT nyta CPM.

6. 3AK/bYYHAK

Ynpkoc Hepgoctaumma, PERT meToaa jeaHa je o4, NO3HATMjUX TEXHWKA 32 U3pady MpEerKHor
NAaHa W y NnaHMpare OHa YK/bydyje BPeMeHCKy HecurypHocT. OBa meTona Aaje npesuile
ONTUMWUCTUYHE pe3ynTaTe jep y 063up y3nma camo KPUTUYHK NYT U KOpUCTU BeTa pacnogjeny
3a oapehumBatrbe Tpajatba aKTMBHOCTU, KOja Y3POKYje BENMKE rpeLlKe Yy NPpopayvyHy O4YeKMBaHOr
BpeMEHa Tpajarba NpojeKTa.

MeToge PNET u NRB cy Hactane kao nobosbwaHa Bep3uja PERT metoge u Aajy MHoro
NnecMMmUCTUYHMje pasynTtaTte y ogHocy Ha PERT meToay.

MCS 1 SMCS meToge cy Takohe npobabunnctmuke meTtoae, anun ce AocTa pasnukyjy og PERT
MeTOoAe M Aajy MHOro NeCUMMUCTUYHNje pe3ynTaTe Hero metoge PERT u PNET.

MeTtopa Perry and Greig je jegHOCTaBHa M naka 3a ynotpeby kao n PERT, n cmaTtpa ce ga
HeHOM ynoTpebom moxke ga ce pujewn npobiem beta pacnogjene y PERT metoam.

CPM meToga je jegHocTaBHa M naka 3a ynoTpeby. Mopes cBojux NnpegHOCTH, OHA MMa HeKe
HenpeasuheHe HepocTaTKe Yy MPAKCU KOjU YecTo A0BOAEe A0 Kalkbera Yy peanusauumju
npojekTa.
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MnaHMpatbem NpojekTa mMeToaom KputuuHor naHua CCM notpebHo je marbe BpemeHa 3a
peanusaumjy npojekTa, Tj. Makbe cy moryhHocTu aa gohe Ao npekopayera NAaHUpaHor poKa
3aBpLUETKa NPOojeKTa, Hero NpMmjeHom meTtoge KputuyHor nyta CPM.
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MATEPUJANNHO HETMHEAPHA AHANTU3A PELLETKACTUX HOCAYA Y PABHU

ATICTPAKT

Y pagy ce paje jegaH NpUCTyn e1acTo-NAAaCcTUYHOj aHaAn3m rpaheBUHCKUX KOHCTpYKUMja. KopuwTeH je
jepHOCTaBaH KOHAYHW enemeHT paBaHCKe pelueTke ca ABa 4YBopa. OBaj enemeHT je mpeanaH 3a
M3yyaBatbe OCHOBA TeOpWje MNACTUYHOCTM jep je <CTarkbe M HanoHa u  gedopmauuja
jeaHogMMeH3noHanHo. [lpumujerbeH je maTepujanHU  MOAEeNn J/nHeapHOr MW30TPOMHOr Ojayakba.
Anroputam pobpo nos3HaT y AuTepaTypu je nporpamupaH y nporpamckom nakety Wolfram
Mathematica. JobujeHn pe3ynTati ce y NOTNYHOCTM NOK/AaNajy ca oHMMa A0bujeHMM KoMepumjanHUm
codTBEpPCKMM NakeTnma. Mporpamcku Kog je OTBOPEHOr TMNa M AOCTYMNaH je cBUMa y obpasoBHe cBpxe.

KroyuyHe pujeydu: MamepujanHo HeAUHeApPHA aHAAU3d, PABAHCKU pewemKacmu Hocay.

MATERIAL NONLINEAR ANALYSIS OF PLANE TRUSS STRUCTURES

ABSTRACT

An approach to elasto-plastic analysis of engineering structures is presented in this study. Simple plane
truss finite element with two nodes is used. This element is ideally suited as a basis for studying
plasticity theory since it implies one-dimensional state of stress and strain. Material model of linear
isotropic hardening is applied. Algorithm well-known in literature is implemented in software package
Wolfram Mathematica. Obtained results fully correspond with those obtained from commercial
software packages. Developed code is open-sourced and it is freely available for educational purposes.

Keywords: material nonlinear analysis, plane truss structure.
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1. YBOA

MHore rpaheBUHCKE KOHCTPYKLMje ce MPOjeKTyjy Tako Aa y CAyyajy AejcTBa eKCTPeMHUX
yTMLaja He AOXMBE Kosarnc, Hero ga ogpehenun anjenosu naactuduumpajy, Yyume ce obuyHo
rybu ¢yHKLMOHANHOCT a/iM ce crnipevaBajy KatacTpodanHe nocsbeguue. OBa ''pesepsa’ Kojy
nocjegyje martepujan ce OMNUCyje MaTepujasiHO HeJIMHEeapHUM 3aKOHMMa, Mpema Kojuma,
HAKOH M3N1acKa U3 CTakba €1aCTUYHOCTM, MaTepMjan MOXKE aKyMy/aMpaTu jow 3HauvajaH Aauo
eHeprnje. OBaKBO MOHAlake KOHCTPYKUMje chlaga Yy AOMEH MaTepujasHO He/luHeapHe
aHanuse.

MpopayvyH KOHCTPYKLUMja ce AaHac CTaHAAPAHO NPOBOAN HYMEPUUYKMM MEeToA4aMa, Of, KOjux je
TPEHYTHO HajKopULWTEHM]ja MeToAa KOHaYHUX enmeHaTa (MKE). CaBpemeHun codTtBepckn MKE
naketn omoryhaBajy npopayvyH KOHCTPYKLUMja U3y3ETHE CNOXKEHOCTH, KaKO ca reoMeTpujcKor
TAaKO W Ca maTepwujasiHOr CTaHOBMWTA. HeKn og HajnosHatujux cy: SAP2000, Abaqus, ADINA
nta. Npobnem Koju ce moXKe jaBUTU NpU KopuwTery OBUX cOOTBEpPA jecTe WTO ce YecTo
3aHemapyje OHO LWWTO CTOju u3mehy yHeceHWx nmofataka M fobujeHux pesynTaTta, Te Huje
PUjETKOCT [a Ce OHW MnorpewHo Tymaye. [lpaBuiaH MPUCTYN HUXOBOM KOpULLTEHY
noapasymmjeBa AeTa/bHO M3yyaBakbe OCHOBA TeOpuje Koja CToju M3a NpUMUjeHeHor
anroputma npopavyHa, npuje ynylwtara y mogenvparbe npobnema n Tymaverbe pesyntata.

[eTtasbaH npernes HeWHeEpHe MeXaHWKe 4YBpcTor Tujena je pat y [1]. Mehytum,
npeACcTaB/beHN NPUCTYN je BEeOMA reHepasaH, Te moxe butn obecxpabpyjyhu 3a cTygeHTe
HUKMX TOAMHA WAW 33 UHXKetbepe Koju ce 6aBe npakcom. Havme, OoHM jeAHOCTaBHO TELLKO
MOTY U3A4BOjUTU SOBO/BHO BPEMEHA Aa M3y4yaBajy OnwTy TeOpujy, Hero um je notpebaH camo
yBua, y ocHoBe. Tako je jegaH 3rofaH MPUCTYN U3ydyaBakby OCHOBA Teopuje MAACTUYHOCTM
NPUMjeHOM pavyHapcKux anrebapckux cuctema aaT y [2]. MokasaHe cy npeaHOCTM Nucakba
NPOrpamcKMx KoAo0Ba y CaBpeMeHUM NPOrpaMcKUM je3suLmma y 04HOCY Ha nporpame nucaHe
y KnacudHom jesmky FORTRAN. CaxeTo obpahjeHu pasHM 3aKOHM M3OTPOMHOr Ojadarba Y
jeaHoAMMEH3NOHaNHOM caydajy u oarosapajyhu anroputmu ce mory Hahu y [3]. M3Bohere
je4HauYnHa M NporpaMmnpatse y OBOM UCTPaXKuBakby Yr/1laBHOM npaTte npucTyne gate y [1, 2, 3].

Y pagy je npeacTaB/beHa CaMO MaTepujaHO He/MHeapHa aHaAu3a, M TO jedaH HeH
cneumjaiHn cayyaj — IMHeapHO M30TPOMHO Ojayarbe. EGeKTn reomeTpujcke HENMHEApHOCTH
Cy 3aHemapeHu, a Nnpumjep je odabpaH Tako Aa HWM CTabWUAHOCT WTaNnoBa HUje AOBeAeHa Y
nuTarbe. L/ je Aa ce Ha jeAHOCTAaBHOM CAy4ajy NpWKaxKe anroputam enacto-naactuyHor
npopayyHa, Te Herosa fMpUMMjeHa y padyHapckom nporpamy. OsBo 6u Tpebano omoryhutu
CTYAEHTMMA W  UHXerbepuma A06py nonasHy OCHOBY 3a KBa/IMTETHO KOpULITEHE
KomepUumjanHux codTBEPCKMX NaKeTa 33 NpopayyH rpaheBUHCKUX KOCHTPYKLUM]a.

MpBO je paT KpaTak OCBPT Ha MaTepMjasiHO HeNMHAPHO MOoHalware meTana. lMotom je
JeTa/bHO NpeacTaB/beH pPasBoj anroputma 3a enacto-nAacTUYHy aHanusly ca JIMHeapHo
M3OTPOMHMM Ojavyatbem Yy CAYYajy aKCWjanHOr Hanpesara. Ha Kpajy je, npumjeHOm
npeacTaB/beHOr NOCTYMKA, AETa/bHO aHAM3UPaAH jefaH pPeLueTKacTh pam Ha Tpu 3rnoba.

2. MATEPUJATHO HEJTMHEAPHO NOHALLAHE METANA

YncTM meTanu 1 kMXoBe Nerype Mmajy KpUcTasiHy CTPYKTYpY umnje ce Bese ycsbeg ontepehetba
ucnog, rpaHvue Teyertba HaKOH pacTepeherba Bpahajy y NpBoBGUTHM nonoxkaj. Y cayyajy
Hanpesatba NPEKO rpaHuLe Teyera HacTajy NMHWJCKe AUC/IOKauuje Tj. Be3e Yy KPWUCTANHO]

226-237 | 227



226-237 | 228

A. Bopkosuh, [l. MunawwuHosuh, C. Cnasauh MaTepujanHo HennHeapHa aHanwmsa ... [1] 2013 1[1] AlT+

CTPYKTYpY Ce pa3B/ade ca CMULAeM Yy paBHM, cavKa 1. [ledbeKTn oBe BpCTe HacTajy He camo
ycoben QAjenoBarba CnosbalibbMx cuna Beh mory HactaTM M Kao pesyataT nocTojarba
YHYTpaLlHbKUX HAaMoHa y maTepujany (npu 3arpujaBarby uam xnahewy) [4].

P

Cnuka 1. [oHaware cmpykmype memasna Kada HanoH npehe epaHuyy meversa

3a BehuHy maTepujana ogHOC HanoH-AedopmMaumja je AMHeapaH A0 MojaBe HamnoHa Teyera.
Jdedopmaumja fo Te rpaHumLe je enacTMyHa. 3a HaNnoHe NPEeKo Te rPaHuLEe HacTaje NAacTUYHa
(TpajHa) gedopmaumja. TUnMYaH pagHU Avjarpam HanoH—gedopmaumja 3a € 0361, fobujeH
NabopaTopUjCKUM UCMUTMBAHEM, NMpPUKa3aH je Ha cauum 2 njeBo, AOK je Maeann3oBaHu
6UNNHeapHU gujarpam A4aTt Ha cavum 2 fecHo. Y oBoM paay je paheHo camo ca fiMHeapHUm
ojavarbem. MehyTnm, Kao WTO ce BUAWM Ha pe3ynTaTMma eKCNepuMeHTa, 32 ONUCKMBakbe Bese
HanoH—gedbopmaumja BaH rpaHULE enacTUYHOCTU MOTY Ce MPUMMjEHUTU U apyre GyHKUmje
BuLer peaa.
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Cauka 2. Cuama-encusnoH 3asucHocm 3a C 0361: excriepumeHmasnHa Kpusd (nujeso) u udeanuzosaH dujazpam (decHo)

M30TponHO ojavambe je mogen NAaCTUYHOCTM KOju nogpasymujeBa ga ce matepujany, HaKoH
nnactmyHor gedopmucarba, Mujerba HanoH Teyerba [1, 5]. Haume, ako ce Taj martepwujan
pactepeTM M oneT ONTepeTu, rpaHuuLa Teyera he 6uTM Beha o OHe M3 MpBOr LMAYyCa
ontepehetba. Capa he ce matepujan NOHAWATM €1aCTUYHO 4O A0CTM3akba HamoHa Teyerba
Koju je Behu of, OHOr M3 MPBOT LMKAyca. Y3MMa ce Aa OBO BaXW W 3a HamoHe NpUTUCKa U
3aTe3arba, Te he matepujan Koju ce nnacTmyHo aedopmmcao npu 3atesarby, NPU NPUTUCKY
Takohe ojayaTu, Tj. UmaTu Behu HanoH Teyera. M30TPONHO Ojayarbe He y3uma y o63up
Bauschinger edekaT wn npegBuha paa he, TOKOM HeEKOAMKO UMKAyca onTepehere—
pactepehere, mMaTepujan oja4yaBaTU CBe AOK He NOYHe oarosBapatv enactuyHo. OBaKas
MOZEN OYUFNEAHO HE O4rOBapa LMKAMYKMM CayyajeBuma ontepeherba, Te je yBeAeH moaen
KMHEMATUYKOT ojavarba [1, 5]. OHO y3uma y 063up oMeKluaBatbe matepujana npu NPUTUCKY,
Te Ce CTora MOXKe KOPUCTUTU Mpu uMkandkom ontepehery M nojasu Bauschinger edekTta.
CTBapHu meTanu, y ogpeheHoj mjepu, 40XKUB/bABAjY U U30TPONHO U KMHEMATUYKO Ojavatse.
3a cnyyajeBe MoHOTOHO pactyher onTepehera, 06a moaena Aajy UCTU pesynTar.
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3. JEQHOANMEH3UOHATHA NMAACTUYHOCT CA TMHEAPHUM
N30TPOMHUM OJAHAHEM

3.1. OCHOBHM NMOJMOBU

Koa ojauaBajyhux matepujana, enactuyHa aepopmaunja ce nosehaBa TOKOM Teuerba 3ajeHO
ca nnactmdHom. Ctora ce enactuyHa gedopmaumja aeduHUWwE KAo OHA KOja ce MOBPaATU
HAKOH pacTepehetba, AOK je NAacTMYHaA OHa KOoja OCTaje y maTepujany U HakoH pactepeherma.
Cnvjegn pa ce ykynHa gedopmaumja moxe aAUTUBHO AEKOMMNOHOBATU Ha enacTuyHy u
NAacTUyHy

c=¢&"+&°. (2)

Kag rog ce pewasa nnactMyHa gedopmaumja, fewaBa ce M NNACTUYHO Teuyerbe. TOKOM
OjayaBatba MaTepujasa, BpUje4HOCT FpaHuLLEe TeYera Ce Mujerba. 360r Tora ce y mogenunpaty
NAACTUYHOCTU KOPUCTE YHYymMpaWwre MpoMjeHs/puse 0ja4ara Kao 3rofaH HauuH npaherba
aKYMyNMPaHOT Ojayakba. Y C/yyajy M30TPOMHOr Ojayarba, 401331 A0 HEeroBor HaroMmuaaBaka,
Te ce geduHMULWE YHYTPaLLHa NPOMjEH/bMBA, O, KOjOM Ce MPaTK YKYMNHA NpOMjeHa naacTuyHe
aedopmaumje. OBa yHyTpalra MNPOMjEH/bMBA Ce€ HA3UBA EKBUBAAEHMHA MAACMUYHA
degpopmauyuja.

Ycnosom (pyHKUMjOM) Teuera f ce mMaTemaTUykM geduHue Kaga [0M1a3M 40 Teyera.
Hajno3sHaTunju ycnosm Teyerwa cy BOH MwusecoB u TpeckuH. Kog nuHeapHor mM3oTponHor
Ojayarba f ce ycBaja Kao TPEHYTHW HUBO HaNoHa, G, MMHYC IMHeapHa QyHKUMja Ojavarba

f(o)=|o|-(o, +Ha), (2)

raje je o, HanoH Teyera a H moayn ojadyarba. Kako ce ofBuja naacTMuHo gedpopmucarbe, Tako
Ce 1 o aXkypupa u Mmujerba, Te ce oapehyje TpeHyTHa GyHKLMja Teuera. AKO je eH npeasHak
HeraTMBaH, TPEHYTHU HMBO HAMOHA je MatbM Of FpaHuLLe Teyerba U MOCTOjU CaMO MPUPALLTA]
enactmyHe gedopmaumje. AKo je npeasHaK NO3UTUBAH, TPEHYTHU HWBO HAMOHA je W3HaZ,
rpaHuue Teuyerba, Te ce nosehaBajy M enacTMyHe W naactuyHe aedopmaumje. Unak,
NosuTMBHA BpujeaHOCT OYHKUMje Teuyerwa HUje [A03BO/bEHA Y CTBAapHOCTM. 3agaTtaKk je
04peamnTM KOJIMUYMHY NNACTUYHON TeYerba M Pa3Boj Ojavyarba Tako Aa GYHKUMja Teyera byae
Hyna. OBO ce ocCTBapyje pjelwlaBarbemM jeAHauynHa NoO rapamempy KOH3UCMeEHUuUje 7y, Koju
CNyXu 3a oapehmBarbe HMBOA MAACTUYHOM TeYerba W Ojavyarba Tako Aa ycnos f=0 byne
3apoBo/beH. HasuB napameTpa [ona3vM M3 ycnoBa Ja Cy CBe pesieBaHTHe Bapujabne
KOH3WUCTEHTHE ca yc/I0BOM Aa je f=0 Kaga ce Aelasa NAacTUYHO Tevekbe.

®yHKLMja sgn ce 4ecTo KOpUCTU Y aeduHUCAkby anroputama 3a ONUCUBAHbE MAACTUYHOCTY.
OBa ¢yHKUMja y3MMa Kao aprymeHT 6MN0 Kojy peanHy npomjeH/buBy M Bpaha -1 ako je
AprymeHT HeratueaH M +1 ako je no3utmeaH. OHa je HeonxoA4Ha jep ce, y onwTem CAy4ajy,
AellaBajy ¥ NO3UTUBHM U HEraTUBHU NPMpPaLLTajX HaMnoHa.

Mpouec onucKBarba enacrto-naactmyHor ontepehasarba U pactepehasarba 3axTnjeBa Nax/bus
MaTeMaTUYKK onuc. Y Ty CBpXy ce Kopucte Kuhn-Tucker ycnosu [1, 3]

¥y 20, f(cr)SO, }/f(O')ZO (3)
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Kojuma ce popmupajy maTemaTUuKM aaropuTMmM 3a MoAeiMparbe NaacTUYHOr Tederba. Takohe
ce KOpUCTU N ycnoB KoH3ucTeHumje [1, 3] Koju aeduHuwe aa 3a f=0 mopa BaxKntu

7f(o)=0. (4)

Mpuavkom nssohera aaropuTma 3a MoAenmparbe NAacTUYHOCTM, YeCcTo Ce KOpUcTe U3BOAM
no BpemeHy Koju yHoce HejacHohy jep je noHallake Koje MoAenMpamo He3aBUCHO of 6p3uHe
aedopmucarba. Haume, nof MHKPEMEHTOM BpemeHa Ce, Y He/IMHeapHOj CTaTUYKO] aHan3MK,
CTaHAAPAHO NoApasymujeBa MHKpemeHT onTepehera. Tako ce, peummo, TPEHYTHW HamnoH
u3payyHasa [JojaBarem npupaliTaja Ha noctojehy spujegHocT, o,,, =0,+Ac . Osgje je
Ao npupawTaj HanoHa aHanoraH ca ¢ = (0o / ot)dé .

3aKOH Teyerba OMUCYje KaKo ce NAacTMYHa adedopmaumja pas3Buja TOKOM BPEMEHA, Tj. TOKOM
npoueca ontepehapara. MoHawake BeAUKOr Bpoja MaTepujana ce MOoXKe OMMcaT 3aKOHOM
Teyera y 06/1MKy:

&= Va—g (5)
oo
roje je g ckanapHa ¢yHKuUMja Koja audepeHuMpaHa MO HanoHWMMa Jaje NaacTU4He
pedopmaumje Te ce cTora HasmMBa MIACTUYHWU NOTEHUMjan. AKO NAACTUYHM MOTEHUMjan Huje
jelHaK 3aKOHy Teyerba, Y NUTakby je HeacouujaTUBHU 3aKOH Teyerba. Mehytum, osaje
pPa3MaTpamo acoLMjaTUBHY NAACTUYHOCT, Tj. C/y4aj Kaga NAacTUYHKU NOTEHUMjan jecTe jegHaK
3aKOHY Teyerba g=f

&° :;/aa—];:;/sgna. (6)

OBaKBa NNACTMYHOCT Ce HasMBa acoLMjaTMBHA jep je 3aKOH Teyera NosesaH ca ogpeheHum
KpuTepujymom Teuema [1].
3.2. ENACTO-NNACTUYHW TAHFTEHTHWU MOAYN

Enacto-nnacTMYHM TaHreHTHU moayn, E;, paje Be3y usmehy 6ps3uHa, Tj. npupawrTaja
Aedbopmaumje 1 HanoHa. Hberoso nssoherbe je K/byuHu KopaK y e1acTo-NaacTUUYHOj aHanusu.

3a f<0, maTepujan je y rpaHMLamMa enacTUMYHOCTM, M HAMOH je pe3ynTaT camMo enacTuyHe

nedpopmauypmje:

o*=E€e=E(8—g”) o"=Eée=E(é—é"). (7)

AKo Baxe cTaHgapaHun Kuhn-Tucker ycnosu (3) u ycnos KoH3ucTeHumje (4), 3a ¥ >0 cavjeam
f=0, Te nocpegHum gndepeHumuparem gobumjamo

oo Foa_g

+ 8
f Jo Ot Oa ot (8)

YBpluTaBatbem NojeaAnHMX NapumjanHuUX M3BoAa Y jegHauunHy (8), 6p3unHy dyHKUMje Teyera
n3paxkaBamo Kao
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f=sgn(o)6—Ha=0. (9)
C 063upom Ha (6) n (7), kao n pa je a =y, cavjeam
j‘:sgn(o')E[g'—}/sgn(cr)}—Hyzo. (10)
C 0631pom Ha To Aa je (sgn((y))2 =1, u3 (10) ce moske oapeanTn y

_sgn(o)Eé

E+H (1)

. do.
MowTo je sz—as, KopuwTersem (6), (7) n (11), nobrnjamo 6p3nHy HanoHa:
e

. ZE. 2
o =E(&-&")=E[é-ysign(c)]|=E é—% :[E—Eing— EH ¢ (12)

M3 Yyera ce BUAM 43 je eNacTto-nAacTUYHN TaHFeHTHU MOAY N

_EH
E+H'

(13)

T

3.3. AJITOPUTAM 3A JEAHOOAUMEH3NOHANHY NNACTUYHOCT CA IMHEAPHUM
M30TPOMHNM OJAHAHEM

anTI'IOCTaBI'baMO Aa je o,u,pef)eH UHKpeMeHT ,u,ecbopmau,mje TaKO Aa Ce MOXe oapeantn u
HOBa YKYMNHa p,ecbopmau,mja. Ha OCHOBY H€ Ce payyHa r|p06Ha BpVIjeLI,HOCT yCnoBa TeYera,
fprobno A . fprobno <0 P . . . .
el . AKO Je [ .1 >V, ,a,ed:opmau,ma Je enactnyHa u pjewere je TpuBujanHo, aan ako je
fnirfbno >0 , OHAQa je Y NMNnTakby NNaCTUYHU UHKPEMEHT. 3a wera je I'lOTpE6HO CpavyyHaTu 0,1 n
a, .. TakBe JAa je _f(O'nH,dnH):O n A}/>0 . MNo3sHaBare 0BUX BeNUYMHA omoryhaBa
Oﬂ,peT)VIBaH:e €p Tj. HOBE YKyNnHe naacCTuyHe ,u,ecbopmau,mje. AI'IFOpVITaM 3a TUNU4aH

n+17
probno

NNacTUYHKU KOPaK Uspaxkasa o,,, Yy dyHKkunjmop o, i Ay:

— _ P _ _aP)_ P _ P
O-n+1_E(gn+1 gn+1)_E(gn+1 gn) E(8n+1 gn)

P probno

(14)
= E(8n+1 - S" )_ Eg:+1 = O-n+1 - EA}/Sgn(Jn+1)

MpeTnoctas/bajyhn ga ce TauyHa BpujesHOCT Ay >0 MoxKe Hahu 3a TPeHYTHM MAACTUYHM

KOpakK, ocTajie BeIMYMHE Ce pavyHajy Kao

probno

O _EAJ/SQn(GnH)
&b, =&l +EDysgn(o,,,)

n+l =

O

n+1 =

(15)
an+1 = an + A}/

fra = _(O-YJ'_H n+1):0'

O

n+1

JepHauumHe (15) ce pjewasajy y GyHKUNjM NOYETHOT €N1aCTUUYHOT CTakba, MPUMjEHOM anropuTma
nospamHoz npecaukasara (return mapping), cavka 3. OBaj anroputam npunaga rpynu
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enacmuyHu npedukmop — nAacmu4yHU Kopekmop anroputama. Hamme, npobHM enacTuuHu
HanoH (predictor) ce Kopuryje NAacTUYHUM UTepaunjama (corrector).

TaKo je HanoH y n+1 MHKpPeMeHTy

_ probno probno
O-rl+1 Sgn (O-n+1 ) - O-n+1 sgn(o-n+1 ) - EA}/Sgn(O-n+1 ) ’ (16)
LUTO MOXXeMO 3alfncCaT Kao
A E _ probno probno (17)
O-n+1 + }/ Sgn(anﬂ)_ O-n+1 Sgn Gn+1 .
9
probnol
! /| noBpaTHO
/ npecnukasarbe

Gt

& | AE.

Cnuka 3. Anzopumam MospamHoez npecaukasara

C o63vpom Ha To fda cy Ay u E Behu og Hyna, fa 6u ropreu M3pasu BaXkunun, mopajy butu
33[0BO/bEHM YC/I0BU:

son(a,.)=san(7) -
|+A7E = O',ffib""

|o

n+1

Jow Tpeba Hahu napameTap KoH3UCTEHUMje Ay >0 U3 AUCKPETHOT YC/10Ba KOH3UCTeHUUje (15)
4 . 2 4 .
. MpumjeHom (18)" n (15)" pobujamo

fn+1 = U:ﬁbno _A7E_(Gy + Han+1)
=|or"|-DyE — (o, +Ha,,, ) (0, +Ha, )+ (o, +Ha,) (19)
=|o7" |- (o, +Ha,)—ByE—(0, +Ha,., )+ (o, +Ha,)

= I —AyE — (o, +Ha

n+l n+1

)+(o, +Ha,).

Capa ce moXe oapeanTn napameTtap KOH3VICTeHLJ,Mje
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n‘i’fbno —A}/E—(O'y +Han+1) +(O-y +Ha")

= I —AyE-H(a,, —a,) (20)
— probno —A}/E—KA}/:O

n+1

Kao

probno

Ay =01 21
4 E+H 21)
. 1 123 .
MpumjeHom (18)" 1 (15)"" pobujamo
0,01 = L = ByEsgn( 7™
&l =&l +dysgn(or™) (22)

a,., =a,+A7y.

. 1
MpumujeTnmo aa (22)° moxke 6UTK 3anmcaH Kao

AvE
IE_| gerotno (23)

Opn = 1- probno

n+l

Tpeba HanoMeHyTU [a je aArOPUTAMCKM TAaHFEHTHW MOAYA Yy CAy4ajy jeAHOAUMEH3MOHANHe
NAACTUYHOCTU jefHAK €enacTo-NAacTUYHOM TaHTEeHTHOM MOAYAY, LWTO HWje CAyyaj Kopa,
BULLEANMMEH3NOHANHUX CTakba [3].

3.4. AJITOPUTAM 3A IMHEAPHO U30TPOMHO OJAYAHE

Anroputam je sehum aujenom ypahen npema [3]:

1. noYnremo ca NO3HaATUM BeSIMYMHAMA U3 NPETXOAHOT MHKPEMEHTA [gn, &, an]

2. oapehyjemo MHKpemeHT gepopmaumje n gobujamo ykynHy gedopmaumjy &,,, =&, +As,

3. ogpehyjemo npobHU enacTMyHU HanoH 1 NPO6HY BPMjeAHOCT YCA0Ba Teuera

probnu _
o - 1™

p probno __

8n+1 8
probno _
0, =4,
probno _ probno _
fn+1 ey (O-y + HO(" )

Cafa BPLUIMMO TECT, 43 /i1 je UK He maTepujan NaacTuouumMpao:

bn . .
-aKo je fP77"° <0, cavjeam Aa je y NnTatby e1acTUuHN MHKPEMEHT

__ __probno
Oni1 = O0pig

E, =E
n3nas U3 aaropmntma
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probno

-ako je f777" >0, TpEHYTHM UHKPEMEHT je enacto-naacTuyaH, npesasnumo

Ha Kopak 4

4. enacTo-NNacTyHU Kopak

probno
n+1

ANy =-"2—
4 E+H

_ A}/ E O_probnn
probno n+1

n+l

8. =0 + bysgn(o7™)
an+1 = an + A)/
_EH

E+H

T

Kpaj aaroputma.

4. HYMEPUYKU MPUMIEP

Mpeactas/beHn NpuUcTyn je nporpamupad y nakety Wolfram Mathematica. KopuwTeH je
KNaCUYHW KOHAYHM eNeMeHT NPOCTOr paBaHCKor wTana [6]. Mporpam 3a NpopayyH paBaHCKMX
peleTKacTux Hocaya [7] je yHanpeheH yBoherem npeacraB/beHor anroputma. C 063npom Ha
TO O3 je YCBOjeHM maTepujanHu moaen bunuvHeapaH, pjellaBarbe Ce MOXKe M3BeCcTU u 6es
npumjeHe HbyTH-PancoHoBor wuTepaTMBHOr mMmeToda. Mehytum, y UWby OCTaB/bakba
MoryRHOCTK KacHujer yHanpeherba, Tj. yBohera KOMNIEKCHUjUX MaTepujanHUX Mogena, unak
je yrpaheH oBaj nocrtynak.

PesynTaTt je nporpamcku koa MKE resetka plasticnost 1.0. Y nutatby je codTBep oTBOpEHOr
Koga W AOCTynaH je cBuma Ha Beb cTpaHuuu npegmetra MKE [8]. Mporpam je aeTtasbHo
KOMEHTapMCaH ca ONUCHUM MMEHUMA NPOMjeH/buBKux, Te bu Tpebao 6MTM YMT/BUB CBUMA Ca
OCHOBHMM no3HaBarbem MKE 1 Teopumje nnacTMyHOCTH.

Y uumy BepuduKaumje npescTaB/beHOr NPUCTYNA, U3BPLUEHA je HYMepUyKa aHanusa jeaHor
pelleTKacTor Hocava. leomeTpujcke M maTepujasiHe KapaKTepucTuke Cy gaTte Ha cavum 4,
3ajegHo ca wemom onTepehera. OnTepehere je HaHWjeTO Kao MOHOTOHO pactyhe y 20
WHKpemeHaTa. [lepopmMmucaH Hocau je NpuKasaH Ha canum 5, LoK cy LoBUjeHM HanoHW y CBUM
WTanoBMma npeacTas/beHn Ha cavum 6. Tpu XOpM3OHTasNHa nomjeparba 4YBOPOBA CYy
ynopeheHa Ha canum 7, AOK je Ha cimum 8 gaTa 3aBUCHOCT HanoHa u gedopmaumje y wrany
22-23.

JobujeHn pesyntatu cy ynopeheHn ca oHMma gobujeHnm KomepunjanHum MKE nporpamom
Abaqus [9]. C 063npom Ha To fa ce pe3ynTaTv pasnuKyjy csera oko 0.05 %, nopeheme je
N30CTaB/bEHO.
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5kN
(8]
——
2 kN
(6] LUTANOBK rOPHEr LUTANOBKU UCNYHE
m“ W OHEr MOJACA (180) (C50X25)
s=3.9mm s =5mm
‘S t=6mm
5
2kN t=5.9 mm

f IM“-{

E=210 GPa

2 kN H=1.35 GPa
[1] oy=240 MPa
AN
,05, 14X 0.5m ,0.5
1 &l K

Cnuka 4. Cmamuy4ka wema KoHcmpykyuje ca onmepeherbem

0

Cnuka 5. KombuHosaHu HedegopmucaHu u degpopmucaH Hocay, pasmjepa 10:1

K 7\ J NS Wl NS N NTA

Cnuka 6. HanoHu y wmanosuma [kPa]

0.57m,

7 x 0.5m
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Cnuka 7. 3a8UcHOCM KAPAKMepPUCMUYHUX NoMjeparba 00 HU8oa onmepeherba

CnuKa 8. 3a8ucHOCM HAMNoHa u degopmayuje y wmany 22-23

5. 3AK/bYYHAK

Mpu npojektoBary rpaheBMHCKUX KOHCTPYKLUMja YecTo je noTpebHo NpUMMjeHUTH
MaTepujanHO HennHeapHe mogene. MNpeacTaB/beHN jefHOCTaBHU MOAEN eNnacTo-naacTUYHOr
MOHallaka MOXKEe MOCAYKWUTU KAao Mosa3Ha OCHOBA 33 yyere CTYAEHTUMA BULIMX FOAMHa
CTyAMja Kao W UHXKerepuma rpaheBMHapcTBa Kojuma cy noTpebHa 3Hawa U3
TPOAUMEH3MOHAHE aHann3e AedopMabUNHOT KOHTUHYYMA.

[obunjeHn pesynTati ce NOTNYHO MOKAAMAjy ca oHMMa U3 KomepuujanHux MKE codTeepa, wto
je cBaKaKo noc/beamua yCBOjeHOT jeAHOCTAaBHOM MoAena.

M3paheHu Kog je oTBopeHor TMna, WwWTto omoryhasa cBakome Aa ra npoydyaBa, MoguduKyje u
yHanpehyje y cknagy ca notpebama. Crbegehu kopak he 6utn popaBambe M edekaTa
reomeTpujcke HeanHeapHoCTH, Ynme he BUTM 3a0KPYKEH jegHOCTaBaH Kog 3a He/lMHeapHU
NpPopayYyH peleTKacTUX KOHCTPYKLMja.
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TEXHOJIOTUIE NPOU3BOAOHE ATPETATA PELLMKTMPAHEM BETOHA

ATICTPAKT

CaBpemeHu TPeHA0BU Y rPaguUTe/bCTBY, KOjU MOAPasyMujeBajy O4yBarbe MPUPOAHE CpeauHe Y CMUCAY NpaBUHOr
pacnonarakba NPUPOAHUM pecypcrma, Hamehy peLmknaKky ekcnaoatTncaHux matepujana Kao moryhHocT ogpusor

pjewersa.

Y pagy cy aHanu3MpaHu TEXHOIOWKM NOCTYNLUM U MaTepujanHu pecypcy npoLeca NpousBoAtbe arperata of, otnagHor
6eToHa, Kao M aAeKBaTHOCT HMUXOBE MpMMjeHe Npema 3axTjeBMMa Yy nornedy KBanuTeTa npoussoga. [pema
TPEHYTHOM CTakby Yy NPUBPEAM, MOKasyje Ce Aa KOHBEHLMOHAIHU HaYMHW peuuKkamparba 6eToHa y MOBUIHUM nan
CTaLuMOHapHUM nocTpojetsuma omoryhasajy Aobujarbe arperata BuwecTpyke OYHKLMOHANHOCTM — 3a w3pagy
noa/sora 3a nyTeBe, Hacuna, PasHUX BPCTa MCMyHa, aau U 33 CNpaB/batb€ HOBUX OETOHCKMX MjelaBuHa, AOK
HanpegHe TeXHOMOIMje peLmKAnpara, Koje omoryhasajy gobujarbe arperata KBaaMTETa €KBUBAIIEHTHOT MPUPOLHOM,
noapasymujesajy Behe yTpoLIKe eHepruje, Yume ce LOBOAM Y NUTakbe HMXO0BA EKOJOLIKA U eKOHOMCKA UCMAaTUBOCT.
Mopegp, arperata, HaBoAu ce M MOryhHOCT NpUMjeHe MUHepPasHOT Npaxa, Kao NPOoAYKTa NpeAMeTHe TeEXHONOTHje.

KroyuHe pujequ: 2pahesuHcKu u demMoaupaHu omnad, peyuKaupaHu azpezam, mexHos02uja npouseoore

PRODUCTION TECHNOLOGIES OF RECYCLED AGGREGATE USING WASTE
CONCRETE

ABSTRACT

Contemporary trends in the building development, which imply the preservation of the natural environment in terms
of the proper disposal of natural resources, impose the exploited, recycled materials as an opportunity for
sustainable solutions.

This paper studies the technological processes and material resources of the production processes of aggregates
from the waste concrete, as well as the appropriateness of their application to the requirements in terms of quality
of the product. According to the current situation in economy, it is shown that conventional ways of recycling
concrete in a mobile or stationary plants, give the aggregate the multiple functionalities - to create a roadbeds,
embankments, various types of fillings, but also for the preparation of new concrete mixtures. On the other hand,
advanced recycling technologies, that provide us with quality equivalent natural aggregate, imply the higher energy
consumption, which brings into question their ecological and economic viability. In addition to aggregate, it has been
stated the ability to apply the mineral powder, as a product of the respective technology.

Key words: Construction and Demolition Waste, Recycled Aggregate, Production Technologie
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1. YBOA

lpaheBnHCKM oTnag, AobujeH Kao npoaykT rpaherba HOBUMX MAW MAAHCKOr pyllera
noctojehux objekata uam pylera Kao noc/beamLe NpUpoaHUX Katactpoda 3ay3nma 3Ha4ajaH
NPOLEHAT YKYNHe KOJIMYMHE 0TNaga — NPOAYKTa /byACKE aKTUBHOCTU. MCTpaxkmnBarba Nokasyjy
[Ja je KONMUYMHa CBAKOAHEBHO Mpow3BedeHOr T3B. rpah)eBMHCKOTr M AeMOAMpaHor oTnaga
3HavajHo Beha oA Ko/MYMHE CBAaKOAHEBHO MPOWM3BEAEHOr KOMyHa/HOr oTnaja, Te Aa je y
3emM/baMa Ca M3paxKeHOM CTOMOM rpagte HoBMX objekaTa HasegeHu ogHoc v Ao 1 : 4. Kao
OA4PKMBO pjellerbe Be3aHo 3a Npobiem eBUMAEHTHO BenKe KonanunHe rpaheBuHCKor otnaga
M UCLPMN/bMBatba HaNasuwWTa MNPUPOLHMX arperaTa nNokasao ce edMKacHMM MocTynak
peuuKAMpara AenoHoBaHUX rpah)eBMHCKMX MmaTepujana, U TO MPBEHCTBEHO HeToHa.

Pywere noctojehunx objekata npepacTtas/ba npBy $asy peunkanparba rpaheBuMHCKOr 0Tnaga,
KOjeM ce MpucTyna NJaHCKM U CENeKTMBHO, Kako 6w ce y wTto Behoj mjepu cmarbuio
MMjellarbe PasIMuUTMX BPCTa OTNALHOr MaTepujana — 6eToHa, oneKe, YeNuKa, CTakna, gpeeTa
n ap. [eTtasbHuja cenekumnja, HaApoOYMTO aKO Ce O TOME HUWje [A0BO/BHO BOAMIO PayvyHa npu
pyLierby, HEOMNXOLHO je Aa Ce M3BPLUM M Y MNOCTPOjeHbY 3a PELMKNAXKY, MPU YEMY Ce Pa3ANYUTH
maTepujanu cknaguiite oasojeHo. Takohe, NpUAMKOM pyllera NoTpebHO je eKcnioaTUcaHu
maTepwujan ceectn Ha aumeHsuje og 0,4 m o 0,8 m, wTo ce yobruajeHO pagu XMapayanykum
yekmhuma v nyaBajsepuma, Kao Ha camum 1.

Cnuka 1. Pywere sujadykma xudpayau4ykum Yyekuhem u nyneajzepom [1]

2. MOCTPOJEHA 3A PELUUKNIAKRY

MocTpojerba 3a peumKnaxky arperata mory 6utn mobuaHa 1 cTauMoHapHa [2], npu yemy ce
3HaYajHO He pPa3NuKyjy 04, APOOUAUILIHMX MOCTpPOojerba 3a MPOM3BOAMY arperata w3
NpPUPOAHMX HanasuwTa. Hamme, nocTtoje npumjepun 13 Npakce raje ce peuumkaaxka AeTasbHo
CeneKkToBaHoOr oTnagHor 6eToHa BpWH y apobuavuama 3a NpUPOAHM arperaT — Kao WTo je To
KOHKpeTHO npumjep y Penybanum Cpnckoj — raje ce peumknmpa otnagHu 6etoH u3 dabpuke
3a npedabpukaumjy n nabopaTtopuje 3a UCNUTMBaAHbE MaTepwujana, Koju ce jow yBUjeK Yy
KOHKPETHUM NpUMjepMma eKcnioaTmLle jeANHO 3a U3paay noasora 3a nyTese.
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TexHonornja nNpovsBoAHE PELMKAMPAHOr arperata nogpasymujeBa [Apobsberbe Komagza
oTnagHor 6eToHa Ha 3pHa ogrosapajyhux rpaHynaumja, WTO 3Ha4YM Ja Cy ABMje OCHOBHEe
onepauuvje — gpobs/berbe M npocujaBakbe. Y 3aBUCHOCTU O, KOHTAMWHUPAHOCTU OTNALHOT
MaTepujana U HamjeHe arperata Koju ce NpousBoam, TEXHOJIOLWKM NPOLEC Ce jol CacToju oA,
oflBajatba METANIHOT MaTepujana MarHeTHUM CenapaTopom, PYYHOr WAW  MEXaHWYKOr
YKNatbakba CTPaHUX MaTepuja U Nparba MKW BasayLWHOr Npoaysasakba GMHANAHOT MPOU3BOAA.

2.1. MOBW/THA PELIMK/TAXKHA MOCTPOJEHA

MobunHa peuMKnaxkHa nocTojerba MMajy yobuuajeHo HUKM HMBO 06page oTnagHor
mMaTepujana y o4HOCY Ha CTaLMOHapHa peLmKaaxKHa NnocTpojerba jep He omoryhasajy goaaTHy
obpagy y cMucay npakba UAW BasAyLWwHOr NPOAyBaBakba, TaKo Aa KBa/JMTET arperata 3aBucu
WCK/bYYMBO Of, XOMOTEHOCTW OTNagHor Mmartepujana. 360r HaBeAeHe JIMMUTUPAHOCTU
YrNaBHOM Ce KOpWCTe Y C/yyajy pyllera W NMOHOBHE M3rpafhe Ha MCTOM MjecTy, Kaga ce
OYeKyje BesMKa KOAMYMHA OTnaja, Kao HNp. MPUIMKOM pyllera W MOHOBHE W3rpaghe
BE/NIMKUX MHAYCTPUjCKMX 0bjeKaTa, caobpahajHmua u ca.

KanauuTteT oBMX MOCTpojerba MOXKe 6UTU 3HadajHo pasanumut — og 200 t/h ao 1.500 t/h
peuMKnuMpaHor matepwujana. HuxoBo KpeTatbe O6WMYHO je 06e36ujeheHo rycjeHUYHUM
KpeTHMm ypehajem, maga noctoje u mozenn cHabajeBeHM MNHeymaTUyYKMM ypehajem 3a
KpeTame. ocTpojerba ca rycjeHM4yHMm ypehajem 3a KpeTarbe Mmajy pobycHujy CTPYKTYpy 1
YFNaBHOM Cy ONpem/beHa TeXuM MalKnHama U ypehajuma, [OK NoCTpojerwa ca
nNHeymaTU4YKMM ypehajem 33 KpeTarbe Mopajy 6UTM onpem/beHa fNaKWuM MalnHama M
ypehajuma, na cy ctora yobruajeHo M MatbMx KanauuTeTa.

CTpyKTypa jefHOr TUNUYHOT MOBUAHOT NOCTPOjeHa, NPMKasaHa Ha CIMLM 2, CacToju ce OA4;:

YTOBapHOT CM/I0CA, Tj. KOLIA 3a NpUXBaTakbe OTNaAHOr MaTepujana,
CUTa 33 NPMMapPHO NPOCKjaBakbe CUTHOT MaTepwmjana,

ypehaja 3a apobsbetbe,

BMbpaLmoHor ypehaja 3a npaxtbere,
wacuje ca ypehajem 3a KpeTatbe,
HanojHe jeAnHMUe — arperara,
€/IeKTPO KOHTPOIOopa,

©® NV kA WNRE

MarHeTHOr cenapaTopa uspaheHor oA, CHaXXHUX NPUPOLHUX UAN eNEKTPO MArHeTa KOjum
ce n3 u3gpobsbeHor maTepujana ykaamajy CBU MeTanHu ANjenosu 1
9. cwuTa 3a dMHaNHO NpoCcUjaBakbe — OABajakbe Ha pa3nuuyuTe dppakuyuje.

Cnuka 2. OcHoB8HU Oujenosu MobusnHoe peyuKkaaxcHoe nocmpojersa [3, 4]
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[pobunvue npeacrassbajy HajBaXHWjM AMO CBAKOr NOCTPOjeHba, Te Cy CTOra KapakTepuctmke
cBux npatehux ypehaja ycarnaweHe ca HUXOBMM KapaKTepucTukama. Hajsehy npumjeHy
MUMajy: poTauMOHO-yAapHe Apobuavue, yesbycHe ApobuaWLEe Ca EKCLEHTPOM, KOHYCHe
Apobunuue, a noc/bearbux rogvHa CBe BULLE Ce HA TPXKMULITY Hasnase U LeHTpuoyranHe
yaapHe apobunuue.

PoTaunoHe yaapHe apobunuue cy jefHOCTaBHe KOHCTpyKuuje (civKa 3), cacTaB/beHe o4
LUANHAPUYHE KOMOPE €A Y/1Ia3HMM OTBOPOM Ha BPXY U YE/IMYHOM PELLETKOM Ha AHY, poTopa
Ca XMAPAY/NIUYKM peryiMcaHum rpegama wau 3rnobHo Be3aHMM 4yekuMhuma, MOroHcCKor,
TPAHCMMUCUOHOT W ynpassbavykor ypehaja M marHeTHor 3awTuTHor ypehaja. Oanukyjy ce
BE/IMKUM KBanuTeTom Apobsbersa, HapounTo y nornegy obauvka spHa ¢uHanHoOr nponssoaa,
moryhHowhy KombuHoBama Koga BuwedasHor Apobsberba, npeunsHowhy u ekoHomuyHowhy
Y pasy, Te MaJiMm TPOLKOBMMA OZprKaBakba U PEMOHTOBAHA.

cynapu usmely marepujana
U CyAap BIJIHIIOM

cynapu usmelhy matepujana
n ueknha, “edexar mnuna”

mehycobHo 1pobibemne
Marepujana

Cnuka 3. MexaHu3am s10Ma y nocmynky 0pobsberba yoapHom dpobunuyom [5]

YesbycHe apobunuue (canka 4) npeactassbajy apobunuue ca Hasehom npumjeHom Kop,
MOBWAHMX NOCTPOjera rycjeHn4Yapa 3a Apobsberbe U NPOCUjaBatbe KaAMEHOT U PELMKNAKHOT
rpaheBMHCKOr OTNagHor matepujana, unje cy uspctohe go 300 MPa. HbnxoBa KoOHCTpyKLMja ce
CacToju oA: NMpamupanHe pagHe KOMOPeE, MOKPETHE YesbyCTW, eKCLEeHTpUYHor ypehaja 3a
HOLLEHE W NOKPETAHbE, MOKPETHE Ye/bYCTU, MOFOHCKOT, MArHETHOT, 3aLUTUTHOT U ayTOMATCKOT
ynpassbaykor ypehaja, a 04/MKyjy ce: BACOKMM cTeneHom Apobsberba, KpaTKMM onepaTMBHUM
BPEMEHOM T[OTOBOCTM, MajiMM TPOLIKOBMMA pafa M OApKaBarba, BEAMKOM pPagHOM
cnpemHowhy y CBUM KNMMATCKUM M OCTaIMM TPAAUAULLHUM YCI0BUMA, BUCOKMM CTENEHOM
MOy34aHOCTU M CUFYPHOCTM paga, 3axsBasbyjyhuM ayTOMaATCKMM cUCTEeMMMA MoAeLIaBakba,
ynpas/bakba U KOHTPOJe paja.
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Cnuka 4. MexaHu3am soma y nocmynky 0pobreera YesvycHom 0pobunuyom [5]

KoHycHe papobunvue ce Takohe ycnjewHo KopucTe 3a gpobsberbe M NpocujaBatbe
rpaheBMHCKOr 1 AemonupaHor oTnaga yuje cy uspctohe go 300 MPa. MNonyT poTauMOHUX
yAapHUX Apobunanua, jefAHOCTaBHE Cy KOHCTPYKUMje, cacTaB/beHe Of: KOHYycHe Komope 3a
Apobsberbe, BepTUKaNHOr BpaTWAa Cca pafHMM KOHYCOM, MOTFOHCKOF, XWUAPOMOTOPHOT,
TPAHCMMUCUMOHOT, MarHeTHO3aLWTUTHOT, YNpPaB/bavykor U perynaumoHor aytomatckor ypehaja.
OanvKyje mnx: Bennka edUKacHOCT M KanauuTteT Apobsbera, BeNMKa onepatMBHa CNpPemMHOCT
33 paj, Be/MKa cnocOBHOCT yKnanawa y pasnnumte KombuHauuvje u uuknyce npobsbera,
Masn TPOLWIKOBM paja W oAprKaBakba W jaKo Be/IMKM KBanuTeT Apobsberba, 3axsasbyjyhu
ayTOMATCKOM CUCTEMY YrpaB/batba M peryancarba npoueca Apobsbemsa [6].

Mpema uCTpakMBatbMMa CNpoBeAeHUM Yy XonaHguju, nopeherem 3pHa peuuKAnpaHor
arperaTa, nNpoW3BEAEHOr MNpPUMjeHaMa POTALMOHO-YAAPHUX, YE/bYCHUX W  KOHYCHMUX
Apobunvua, noKasasno ce f[a Cce  Ye/byCHMM  Apobuanuama  MocTuxKe  Hajbosbu
rPaHYNOMETPUCKM CaCTaB pPeLMKAMPAHOr arperata — y CMMUCAY NOrogHOCTU 32 MOHOBHY
ynotpeby y 6eToHMMA, Aa Cy KOHYCHe Apobununue norogHe 3a CEKyHAAPHO Apobrbere, AOK
CY POTauMOHO-yAapHe Mpenopyy/buBe 3a NPOU3BOAHY PELMKAMpPAHOr arperata Koju he ce
KOPUCTUTM Kao nogsora 3a nytese [7].

LleHTpudyranHe BepTUKanHe apobunnue ce y HoBMje BpUjeme CBe BULLIE NpUMjeryjy, jep
npeactae/bajy jeAHO of Hajbos/bux pjellerba Apobuavua 3a NPUMapPHO, CEKYHAApPHO WU
TepLMjapHO OTBOPEHO WM 3aTBOPEHO Apobsbere oTnagHOr maTepujana, ymje cy uspcrohe go
300 MPa. MpuHuMn gpobsberba 0BMX ApobMAMLA je No cucteMy yaapa — "3pHO Ha obnory
Komope" uam "3pHo Ha 3pHo". CneumduyHocT Apobs/bersa "3pHO Ha 3pHO" ornepa ce y
WHOMPEKTHOM W MHTEPAKTMBHOM Jje/sioBatby OTNagHOr 6eTOHA y TOKY LjenoKyrnHor npoueca
Apobsbersa. Haumme, m3bayeHa nog fejcTBOM LeHTpudyranHe cune, 3pHa matepwujana u3
nocebHe KOomope Ha BpXy poTopa, yAapajy NpBo y 3uaoBe KOMope 3a Apob/berse, a 3aTum y
paHuje pasbujeHa 3pHa, Koja cy y ety uam cnobogHom nagy. Ose apobunuue cy Takohe
penaTMBHO jefHOCTaBHE KOHCTPYKLUMje M YrNaBHOM Cy CacTaB/beHe Of: XpaHuoua poTopHe
KOMope, chneumjanHo o06AMKOBaHe Komope 3a Apobsberbe, BEPTUKANHOr poTopa ca
NpMjeMHOM KOMOPOM Ha BPXY, €/1eKTPOMOTOPHOI NOTOHCKOT ypehaja u ayTomaTcKor cuctema
ynpaB/bakba U KOHTPOJie paga gpobunvue. HecymwMBO Aa npeactaB/bajy HajcaBpemeHuje,
HajeKOHOMMYHMje UK HajnepcrneKkTUBHUje aApobunnue 3a MobBUAHA NOCTpOjera, U TO
NpPBeHCTBEHO 360r: BennMKe ePpMKacHOCTH, U3Y3eTHO BE/IMKOT YUMHKA U KBanuTeTa apobsberba
Yy OLHOCYy Ha CBe MpeTXxoAHO HasedeHe apobuauvue, Hajmarbux TPOLWKOBA Apobibersa,
HajMarbMX TPOLIKOBA O4p¥KaBatba, PEMOHTOBaka U 3amjeHe ucxabaHux anjenosa, Hajbosber
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HauMHa KombuHOBaHa Kog BulledasHor Apob/bera U CHjatba U HajMakbe emucuje WTETHUX
efieMeHaTa OnacHUX NO OKONWHY U pafHy cpeauHy [6].

2.2. CTAUMOHAPHA PEUMKNAKHA NOCTPOJEHA

CTaumoHapHa nocTpojerba 3a peLmKkaaxKy 6eToHa cy KOMMNIEKCHe MeXaHU30BaHe CTPYKType Yy
Kojuma je moryhe ocTBapuUTW KOHTPOJIMCAHW HMBO KBa/iMUTeTa NPOU3BOAA, Tj. UCTU He 3aBUCK
WCK/bYYMBO O3 XOMOTE€HOCTU eKCMNI0aTUCAaHOr MmaTepujana, MowWwTo Ce pacrnosiaxKe NPocTopom
33 NpeTXo4HO COopTMpare U MPUBPEMEHO CKnagulTere. HaBeaeHo yTvye Ha cMakbere
TpowKoBa obpaje, jep TPOLIKOBU PeLMKNAXKe 3HATHO pacTy ca xeTeporeHowhy, oAHOCHO
npucyTHowhy 3a arperate WTETHUX MaTepujana. Hagasbe, cenapucarbe pasiMuymMTUX TUNOBA
oTnaga omoryhyje peuuKkna)ky He camo TUMUYHUX FPahEBUHCKMX MaTepujana, Kao WTo cy
6eTOH M KepamMUYKM MaTepujanu, Hero u ApBeTa, NAACTUKe, CTakNa U MeTana y HWUXOBUM
cekTopuma ynotpebe. Takohe, 3a pa3nnKky og MobUAHMX NOCTPOjerba, oLMpajy ce y rycto
Hace/beHMM nogpyyjuma (npu yemy ce BoAM padvyHa o usbopy nokaumje 36or Byke u
npawuHe, Kao npatehux ¢akTopa 0BaKBMX MOCTPOjerba), @ MOry pPaauTU ca KanauuTeTom
npussoare n g0 200 000 ToHa peumKAMpaHor arperata roauiime.

Ha cavum 5 je npukasaHo Hajsehe cTaLMOHAPHO NOCTPOjerbe 33 PELMKAANKY OTnaaHor 6eToHa
y EBponu, Koje ce Hanasm y AmMctepzamy, y X0aHANjU, 3 UMjU je KanauuTeT Npon3BOAHE OKO
700 t/h [2, 3].

Cnuka 5. CmayuoHapHo nocmpojerse 3a peuyuknaxcy, Amcmepoam, XonaHouja [3]

TexHONOWKN NOCTynaK TWUMWUYHOF CTAaUMOHAPHOr MOCTPOjera 33 peuuKknaxy 6eToHa,
LWeMaTCKM MpUKasaH Ha cavuy 6, yobuyajeHo uma pgsuje ¢dase apobsbera. OTnagHu
maTepujan ce y npeoj, npumapHoj ¢asu npocujaBarba 04Baja NPEKO Koce pelleTke (rpybor
cuTa), BenmumHe otBopa 40 mm, Ha KpynHWje KOomagze Koju Ce TPaAHCMOPTHMM TpaKama
0/lBOAE A0 NMPUMAPHUX, Yes/bYCHUX Apobuanua u maTepujan cuTHUjU og 40 mm, Koju ce
HAKOH Nponas3a Kpo3 KocCe pelueTKe Aasbe pa3fBaja, Tako Aa ce jow y ¢da3v npumapHor
npocujaBarba yknamajy puHM matepujanu BennunHe mare of 10 mm, Kao WTO je 3emsba,
runc, mantep uta. Mpu Tome je BaXKHO Aa je T3B. Xpakberbe MallMHA PaBHOMjepHO, Kako He bu
[0onasnno go wuxosor npeontepehunsBarba Ha ywTpb KBanuteTa U XOMOreHOCTM, Te Aa Cy
o0b6e36bujeheHn perynatopu, jep ce pagu o NoBe3UBaky BENMKOr 6poja mawuHa. Mpeoctanm
maTepujan ce gasbe obpahyje gBocTpykMm Apobsberbem (Hajnpuje, Kako je Beh HaBeaeHo,
Yes/bYCHUM, @ HAaKHAZHO YAAPHUM MAM KOHYCHUM Apobuanuama) U ABOCTPYKOM MArHETHOM
cenapaumjom, Te Ha Kpajy, yKnarbatbeM MpeocTanux LWTETHUX maTepuja (4pBO, NAACTUKa,
nanup, TUMnc, CTakno), npatbem WAW BasAyWHWUM MNpoayBaBatbeM, a pjehe M TepMUYKK
(cuHTepoBatbem). TlOCTyMak Cyxor yK/Jakbakba LITETHUX MaTepuja — BasgyLIHUM
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npoaysaBarbeM (moxe omoryhaBaTM M pydyHO YyKNambake 3aocTannx Behux Komapa) —
Hajuewhe ce KOPUCTHU, anun je U Hajmarbe epUKacaH, jep Be/IMKa KOIMYMHA MpaLlMHe U3UCKYje
nocebHe mjepe 3awTute. MOKPWM MOCTyNnak — nparbem — MNOrofAaH je NPBEHCTBEHO 3a
YKNarbatbe WTETHUX MaTepuja PacTBOP/bMUBUX Y BOAM, MPU YEMY je HEOMNXOAHO BOAUTU padyHa
[a Ce 33a0CTa/v TUNC TELWKO MOKe OACTPAHUTU OBMM MOCTYMKOM, jep MMa TeHAeHUMjy Aa
eKcnaHaupa y noampy ca Bogom. FeHepanHo, Hajbo/bu pesynTaTh yKnakbakba HEMOXes/bHUX
npumjeca ce NOCTUNKY KOMBUHALMjOM HaBeaeHMX NocTynaka. dMHaNHM NPOU3BOA MOXKe BUTK
W OPYTrMX BEIMYMHA Y OAHOCY Ha OHe NPUKasaHe Ha Wemu onepawmja, LWTO 3aBUCU UCK/bYYMBO
0/, BENYMHA OTBOpA CUTa.

Cnuka 6. LLlema onepayuja munu4yHo2 cCMayUOHAPHOR2 PEYUKAAXHO2 nocmpojersa [2]

3pHO peumKkaMpaHor arperata, A06MjeHO KnaCMYHMM MOCTYNKOM peuuKAMparba, Ha rope
OMUCaHW HauYWH, CacToju ce oA 3pHa WMAM Aujena 3pHa NPUPOSHOr arperata U LEeMeHTHOr
KameHa opurMHanHor 6eToHa, Koju ra ajeIMMMYHO UM NoTnyHo obaBuja, Kao Ha canum 7 [2].

Cauka 7. N3z2ned 3pHa peyuKkaupaHoz azpeaama [2]
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3. HANPEAHE TEXHONOTUIJE PEULMKNNPAHA BETOHA

Mopepn HaBeseHe KaacU4He TEXHO/IOTMUje NPOU3BOAHE PELMKANPAHOr arperaTa, Nnpema Kojoj
ce aobwuja Npon3BOA KOju je Npu KOMMapaumju ca NPUPOAHMUM arperaTom HUXKer KBaauTeTa y
nornegy @u3MYKO-MeXaHUUKUX KapaKTepucTuka (npBeHcTBeHO 36or Behe NOpPO3HOCTM
LEMEHTHOT ManTepa, Koju NoTNyHO UAU AjeMMUYHO 06aBMja OPUTMHANHO 3PHO arperaTta), y
CBUjeTy je noc/bedrbux roAuHa pPasBUjEHO M HEKOJIMKO HanpeaHux TexHonoruja ("HRM",
TEPMWUYKM TpeTMaH Yy poTauMoHOoj nehu, pasHU XEMUjCKM TPETMaHMU), YMjuM je npumjeHama
moryhe [obUTM peuMKAMpaHM arperaTt, TakaB Aa je Mo KBaNWUTETy MAEHTWYaH arperaty us
npupoaHux pecypca. CylwTMHA OBMX TEXHOJIOWKMX NOCTYMaKa je yKaakbarbe OPUrMHANHOr
LEeMEHTHOT ManTepa, OAHOCHO cBohere HEeroBOr NPMUCYCTBa Ha Hajmary moryhy mjepy — ¢
0631pom Ha TO A3 NpeacTaB/ba Makbe KBaNUTETaH AMO 3pHa PeLMKAMPaHOr arperaTa.

MeTogaa 3arpujaBama u cTpyramwa uam "HRM" (Heating and Rubbing Method) je TexHonoruja
peumMKnaxke otnagHor 6eToHa, passujeHa y JanaHy, npema Kojoj ce Komaau ctapor 6eToHa,
NPeTX04HO CBEAEHM HA BE/IMUYMHY 3pHA Ao 50 mm, 3arpujaBajy y nehnuma Ha TemnepaTypu o4,
300°C, ycnvmjen, Koje LLeMeHTHU manTep 360r gexuapartaumje nocraje M3y3eTHO KpT. Hagasme ce
TaKo 3arpujaHn 6eToH TpaHCNopTyje Y LMANHOPUYHU MAWH (cacTaB/beH 04, YHYTpalker U
Cnosballkber UMANHAPA U YENNYHUX KYTIWU) Ha NPUMApPHO CTpyrakbe LLeMeHTHOr ManaTepa ca
3pHa arperara, Te Ce TaKo OABOjeHM MaATep NPONYyLUTa KPO3 CUTA Ha YHYTPALLHEM UUANHAPY.
Jarbe ce fobujeHM KpynaH arperaTt U yKAOkEHW ManTep TPAHCMOPTHMM Tpakama 04BOJAe Ha
CTpyrare y CeKyHAAPHM MAWH, TAje ce O4YBPC/Aa NacTa ca 3pHa CUTHOr arperaTa CTpye
nomohy npeTxo4HO 0ABOjeHWUX 3pHa KPYMHOr arperaTa, Te ce Aa/bMM NpocujaBatbem fobuja
CUTaH W KpynaH arperaT, aAv W 3Ha4yajHa KoanumHa ¢uHor npaxa. KonnumHa ¢uHor npaxa,
fobujeHor npoayBaBakbeM Y CEKYHAAPHOM MJWHY, 0BMYHO M3HOCKM OKO 30% npumjeHom
npeameTHe TEXHO/IOTUjE, @ MOXKe Ce NPUMMWJEHUTU U KAao JoaaTak beToHy, 3a cTabunmsaumjy
Tna v ch.

MeTtoaa passujeHa y EBponu je caMyHa NpeTxo4HOj, Camo LITO Ce 3arpujaBatbe NPEeTXoaHo
nsgpobseeHor u ounwheHor ctapor 6eToHa BpWM Yy poTauMoHoj nehu Ha [OCTa BULLO]
Temnepatypw, og, oko 700°C (36or Yera Huje NMorogHa y cayyajy Aa cy OpUrMHaNHU BETOHM
CNPAaB/bEHUN Ca KPEUYHAYKMM WM CUIMKATHUM arperatmma), yciuvjes, Koje 4,0/1a3un Jo noTnyHe
Aexuapataumje v gesvHTerpauuvje LeMeHTHOr mantepa. Nomohy mexaHuuke eHepruje og,
potauuje nehu, LEMEHTHM ManTep MNPAKTUYHO Yy MNOTNYHOCTM OTNafa ca 3pHa arperaTa,
OOHOCHO Ha 3pHMMa arperata OCTaje cBera oKo 2% uemeHTHor manTtepa. Ha Taj HaumH ce
Aobuja uucT arperat eKBMBAJIEHTAH MNPUPOLHOM arperaty, a OCTaTaK AexuapaTtucaHor
LeMEeHTHOT MmanTepa ce MOXKe KOPUCTUTK Kao 3amjeHa 3a AMO KJIMHKepa Y NpOon3BOAHW HOBOT
uemeHTta. lpema 0BOj MeToAM, Yy OAHOCY Ha MNPETXOAHO OnNWCaHy, 3HaTHO je Beha
MCKOPULUTEHOCT 3pHa arperaTta, 04HOCHO KONMYMHA CEKYHAAPHOT MPOAYKTA je 3Ha4YajHO Mama
— nobuja ce oko 13% duMHOr Npaxa og, LeMeHTHOr manTepa.

Mpema ncTpaxkuBatbuUMa UTaNnjaHCKUX HaydyHuKa V. Corinaldesi v G. Moriconi, 06jaB/beHUM
2011. roguHe [8], npousBog y BuAay ¢uHor npaxa (SEM cHMMaK Ha camum 8 — nnjeso), Koju
jenpoayKT peumKknmparba OeTOHa, MOKa3ao Ce Kao afeKBaTaH AoJatak camosbujajyhum
6eToHMMa Ha 6a3n peLMKAMpaHor arperata M TO y KOMBUHALMjM ca Kpedrbadykum dunepom
(SEM cHMMaK Ha cnmum 8 — aecHo) U enekTpodUNTePCKUM Nenenom.
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Cnuka 8. SEM cHUMGK peyukaupaHoz npaxa (nujeeo) u kpeyrbayxkoe gpunepa (decHo) [8]

Y 1abenu 1 je npuKasaH XEMUjCKM cacTaB U cneuuduryHe nosplimMHe no bneny (Blaine-y)
NPAWKaCcTUX KOMMOHEHTU NPUMUjEHEHUX Y HaABEAEHUM UCTpPaKMBatbMMa (LemMeHTa,
PEeLMKNMPAHOT Npaxa M KpeykbayKkor pusiepa), npocujaHmnx Kpos cuto 0,125 mm.

Tabena 1. [Tpumjep KAPAKMeEPUCMUKA NPAWKACMUX KOMIOHeHmMu y camo3sbujajyhem 6emony [8]

MpalwKacTe KOMMNOHeHTe
du3nYKe U XeMUjCKe KapaKTepucTUKe PeuyKAnpaHm MuHepanHm
Hemenr npax AofaTtak
Ezgﬁcd’“””a rospLumMHa no cm?/g | 4200 7300 6100
SiO, 29,67 84,99 38,70
Al,O3 3,74 4,47 8,02
Fe,03 1,80 3,91 3,34
TiO, 0,09 0,11 0,12
Okcman Ca0 % 59,25 2,94 40,61
MgO 1,15 1,10 2,93
BesaHu SOz y CaSO, 3,25 1,30 1,20
K,0 0,79 0,77 1,37
Na,0 0,26 0,41 1,00

MeTone Koje noapasymujeBajy pasinMunTe XeMWUjCcKe TpeTMaHe KAAaCMYyHO MpousBeseHor
pPeunKANPaHOr arperata y CBPXy yKNnarbarba AMjenia LeMeHTHOr masTepa 3acHOBaHe Cy Ha
NPUMHUMAY NPEeTXOAHOr noTanmaka  peumkaupaHor arperata y 6nare pactsope
xnoposogoHuyHe (HCI), cymnopHe (H,SO,;) nnan docpopHe kucenumHe (Hi;PO,), obuyHo vy
Tpajatby of 24 h, Ha TemnepaTypu og, oko 20°C, HaKoH Yera je moryhe, ucnuparbem nomohy
[EecTUnoBaHe BOZAE, /TAKO OACTPAHWUTM LEMEHTHUM Mantep, Npu 4Yemy NPUMjeHOM OBAKBUX
meToza yobuuyajeHo Hema npobnema y norneany noseharba cagprkaja xaopuaa u cyndarta y
arperaTy. WcTpaxkmBaum ca YHuBepsuTeTa y XoHr KoHry [9] ycTaHoBuau cy ga 6u npema
TaMOLWHMM TPXULHMM NpUanKama Tpetuparbe 10 TOHa peumKAnpaHor arperata XeMmnjCKum
NOCTYNKOM M3HOCMA0 oKo 50 eBpa.
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4. 3AK/bYYHAK

Mpouecy peuunknaxe 6eToHa Tpeba NPUCTYNUTM NAAHCKKU, NoyeBlwM of ¢dase pyllera
noctojehux objekaTa, y CKNOMy Koje nNpaBoBpeMeHa W aAeKBaTHA cenekuuja oTtnaga
noap3symunjesa 60/bM KBaUTET GUHANHOT NPOM3BOAA.

TexHonorvje peumkanparba eKcnioatucaHor 6eToHa nyTem APOOUAWMWHWMX NOCTPOjera
omoryhaBajy nobujarbe arperata 3af0BosbaBajyher KBasiMTeTa 3a Heroy NOHOBHY NPUMjeHy,
npw Yyemy je n3bop namehy CTaumMoHapHOr AN APOBUAULLIHOT NOCTPOjera, Kao 1 n3bop Tmna
Apobununua dyHKuMja HM3a daKTopa —noKaumje objeKkTa 3a pylerbe, NOCTOjartba afeKBaTHe
OenoHWje, 3axTjeBa y norneay KBaauteTa HoBor 6eToHa Ha 6asu peLMKANPaAHOr arperaTa UTA.
MocTtojeha nocTpojerba 3a npousBoAtbY nNpupogHor ApobsbeHor arperata mory ce y3
afleKBaTHY NOAPLIKY NpuBpeaHe NOAUTUKE MOTMBUCATU HA PeLMKNaxy, ¢ 063mpom Ha To aa
Kao TaKBW nocjeayjy 3HayajaH ano notpebHe mexaHusauuje.

HanpegHe TexHonornje peuukavparba, Koje omoryhasajy npoussoarby KBanuTeTHOR
peuMKIMpaHor arperata NOTNYHO €KBMBAJIEHTHOr MPUMPOAHOM, MMaK 33 cafa Hemajy Lupy
nprMjeHy, NPBEHCTBEHO 360r Tora WTO je HUXOB TEXHOMOWKMU NPOLLEC 3HAYajHO CKYM/bU 0f,
npoueca KAacM4yHUX TEXHONOrMja, a BjepoBaTHO ce HU y Baunkoj byayhHocTv oBaj oaHoc Hehe
3HayajHO MPOMMjeHUTU, ¢ 063MpoM Ha TO Aa Cy HNP. TEPMUYKM TPETMaHW arperata A0CTa
eHepreTcKM 3axTjeBHW Te ce rybu cmmucao o oAp>KMBOM pPas3Bojy, a Takohe M cTora LWTO
KNaCMYHO NpOu3BeAeH PeuuKIMpaH arperaT, Y3 afeKBaTHY NMPUMjeHy, MOXe MMaTh BUCOKY
byHKUMOHaNHOCT.
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ELASTO-PLASTICNO IZVIJANJE | OSTALI EFEKTI MEMBRANSKIH SILA U
TANKOZIDNIM NOSACIMA

APSTRAKT

Nelinearna elasto-plasticna GBT (Generalised Beam Theory) se koristi uglavnom za analizu stabilnosti
tankozidnih elemenata od celika i aluminijuma. Analiza se sastoji od proracuna deformacije poprecnog
presjeka (lokalna) i elemenata (globalna), i pokazala se kao vrlo efikasna za analizu lokalne i globalne
stabilnosti tankozidnih hladnooblikovanih ¢eli¢nih (izotropnih) i kompozitnih (ortotropnih) elemenata. U
ovom radu posebna paznja je posvecena potrebi definisanja problema stabilnosti u zavisnosti od
trenutnih modula elasticnosti. Potvrdivanje predloZzene GBT, njene jedinstvene karakteristike i
mogucnosti ilustrovani su na primjeru ravnomjerno pritisnute pravougaone ploce od nerdajuceg celika.

Kljucne rijeci: generalisana teorija grede, plasticna bifurkacija, tankozidni nosaci, kritican napon.

ELASTIC-PLASTIC BUCKLING AND OTHER EFFECTS OF MEMBRANE FORCES IN
THIN-WALLED STRUCTURES

ABSTRACT

A non-linear elastic-plastic Generalised Beam Theory (GBT) is formulated and used to investigate the
buckling behaviour of aluminium and stainless steel thin-walled members. The analysis consists of
calculation cross-section (local) and member (global) deformations and has been shown to be a very
efficient tool for analyzing local and global stability behavior of thin-walled cold-formed steel (isotropic)
and composite (orthotropic) members. In this work particular attention is paid to the need to define the
stability problem in terms of instantaneous elastic moduli. Verification of the proposed GBT, its unique
features and capabilities are illustrated by the example of uniformly compessed rectangular plate of
stainless steel.

Keywords: Generalised Beam Theory (GBT), plastic bifurcation, thin-walled stuctures, critical stress.
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1. UvOD

Upotreba elemenata od nerdajuceg Celika doZivljava brz rast posljednjih godina, najvise zbog
toga Sto pokazuje mnoge prednosti, kao Sto su: strukturalna efikasnost, otpornost na rdu,
lako i jednostavno odrzavanje, poboljSana otpornost na vatru, prijatan izgled kao i
konkurentna cijena. Sa druge strane, finansijska efikasnost i estetski zahtjevi ¢esto vode do
izbora popriliéno vitkih tankozidnih nosada, $to ih ¢ini veoma osjetljivim na lokalna i/ili
globalna izvijanja. Naravno, efikasna (sigurna i ekonomski isplativa) rjesenja se mogu postici
samo ako su poznati i razumljivi svi fenomeni nestabilnosti, te tacno predvideni.

Za razliku od ugljeni¢nih celika, elasto-plasticno ponasSanje nerdajuceg celika odlikuje: (1)
nedostatak dobro definisanog napona tecenja i (2) izrazito nelinearna jednoaksijalna kriva
napon-deformacija (i prije napona tecenja pri deformaciji od 0.2%), koja Cesto ukljucuje i
znacajnu koli¢inu deformacijskog ojacanja. Ova razlika u ponasanju podrazumijeva da
fenomen izvijanja (bifurkacije), bilo lokalnog ili globalnog, Cesto se javlja u nelinearnom
(elasto-plasticnom) domenu. To znaci da se moraju rijesiti problemi koji ukljuc¢uju plasti¢nu
bifurkaciju elasto-plasticne materije, koja je (1) u potpunosti regulisana aktivnim (trenutnim)
modulima elasti¢nosti, i (2) u ravhomjerno pritisnutim elementima se uvijek odvija nakon
elasticnog domena i sa porastom opterecenja [1,2]. Dakle, bifurkaciono opterecenje elasto-
plasticnih dijelova moZe se odrediti izvodenjem analize stabilnosti njenih ,nelinearno-
elasti¢nih dijelova“.

Membranske sile u plocama i ljuskama mogu izvesti izvijanje. One djeluju u srednjoj ravni, a
izvijanje se deSava kada konstrukcija pretvara membransku energiju u energiju deformacije
savijanja. Tankozidne konstrukcije sa malom krutosti na savijanje, ali sa velikom
membranskom krutosti, mogu biti kriticne jer se u slucaju iznenadno velikih deformacija
savijanja akumulirana energija otpusta izvijanjem. Kako bi se tacno analiziralo i lokalno
(presjek) i globalo (element) ponasanje pri izvijanju tankozidnih elemenata od nerdajuceg
Celika, prakti¢no sve analize nelinearnosti moraju se izvrsiti putem analize metodom konacnih
elementa (MKE) ili metodom konacnih traka (MKT), usvajanjem mreZa konacnih elemenata ili
traka i koristenjem racunarskih numerickih metoda. PoStujuéi ovo, vazno je spomenuti
,paradoks izvijanja ploca“, kako sto je objasnio Hat¢inson (Hutchinson) [3] na slijedeci nacin:
,Otkriveno je da su bifurkaciona opterecenja izraCunata najjednostavnijom plasticnom
teorijom, teorijom tecenja, precijenila opterecenja pri izvijanju ploca i ljuski dobijenih
eksperimentalnim putem. Racunanje na osnovu manje posStovane plasticne teorije
deformacije dalo je bolje slaganje sa rezultatima eksperimenata®. Takode, kako ¢e biti
pokazano u ovom radu, reolosko-dinamicka analogija (RDA), koju je razvio Milasinovo¢ [4],
numericki potvrduje ovu tvrdnju.

GBT je razvijena od strane Sradta (Schradt) sredinom 1980-ih i kasnije dopunjena od strane
Dejvisa (Davies) i saradnika, uglavhom za analizu linearne stabilnosti hladnooblikovanih
Celi¢nih elemenata. Analiza se sastoji od proracuna deformacije poprecnog presjeka (lokalna) i
elemenata (globalna), i pokazala se kao vrlo efikasna za analizu lokalne i globalne stabilnosti
tankozidnih hladnooblikovanih celi¢nih (izotropnih) i kompozitnih (ortotropnih) elemenata.
GBT se pokazala kao prilicno pogodno analiticko sredstvo za procjenjivanje lokalnog i
globalnog ponasanja pri savijanju tankozidnih prizmati¢nih elemenata. Treba naglasiti da je
GBT usvojena kao vaZeca i Cesto povoljna alternativa od potpuno numericke MKE i
numeri¢ko-analiticke MKT analize.

248-256 | 249



248-256 | 250

D. Majstorovié, M. Do3enovi¢, N. Mrda, D. Milasinovié Elasto-plasti¢no izvijanje... [1] 2013 1[1] AlT+

Cilj ovog rada je da prikaZe kratak pregled formulacije GBT koja se moze primijeniti za analizu
ponasanja pri izvijanju otvorenih i zatvorenih tankozidnih nosaca koji su napravljeni od
nelinearno elasto-plasti¢nih materijala kao $to su aluminijum ili nerdajuci celik. Dalje, paznja
je posvecena procjeni trenutnih modula elasti¢nosti prema teoriji tecenja, teoriji deformacije i
reolosko-dinamickoj analogiji. Konacno, prezentovani su i diskutovani neki numericki rezultati,
kako bi se testirala i ilustrovala primjena i sposobnost predlozene GBT. Ovi rezultati bave se
ravnomjerno pritisnutom pravougaonom plo¢om od nerdajuceg celika.

2. GBT JEDNACINE ZA ELASTO-PLASTICNO PONASANJE MATERIJALA
2.1. FUNDAMENTALNE JEDNACINE

2.1.1. Analiza poprecnog presjeka

Izvodenje analize poprecnog presjeka podrazumijeva prilicno dugacak i relativho kompleksan
niz operacija, i mozemo je podijeliti na analizu otvorenih i analizu zatvorenih popreénih
presjeka. U slucaju otvorenih presjeka, deformacioni modovi su predstavljeni kao linearna
kombinacija funkcije pomjeranja, koja poti¢e od poduznih (u) i poprecnih (w) pomjeranja u
¢vorovima presjeka (zadovoljena je Vlasova (Vlassov) hipoteza o nultoj vrijednosti deformacije
smicanja u srednjoj ravni ploce) (Slika 1). Kod zatvorenih presjeka, osim navedenih funkcija
pomjeranja, u linearnu kombinaciju ulaze i funkcije koje poticu od poprec¢nih pomjeranja (v)
(uklju¢ena je i deformacija smicanja, tako da ne vazZi Vlasova hipoteza) [5, 6].

axx=-P/ 2

e R e
S
[P
\
™ -=====- ~—\ xu
[ 5 20 B
] Xu b i Vs e,

oxx=-P/ 02

L

Slika 1. Tankozidna greda: geometrija i lokalne ose

[/

2.1.2. Analiza elemenata

Na osnovu karakteristika poprecnog presjeka (modalnih mehanickih i geometrijskih, dobijenih
analizom poprecnog presjeka), duZine elementa i uslova oslanjanja na krajevima nosaca,
mogu se formirati GBT diferencijalne jednacine ravnoteze (jedna za deformacioni mod i druga
za granic¢ne uslove) izrazene u formi ,funkcije amplituda® koje definiSu promjenu stepeni
slobode poprecnog presjeka u poduznom pravcu. Ovim sistemom jednacina definisan je
standardni problem svojstvenih vrijednosti i njegovim rjeSenjem, analiti¢kim ili numerickim
postupkom, dolazi se do bifurkacionih/kriticnih napona (eigenvalues) i oblika izvijanja
(eigenfunctions).
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2.1.3. Nelinearno-elastican materijal

U slucaju nelinearno-elasti¢nog materijala potrebno je sprovesti obje analize, uglavnhom zbog
potrebe da se utvrdi trenutni modul elasti¢nosti. Bifurkaciona analiza podrazumijeva
pronalazenje ,susjednog stanja ravnoteze“. Ovakva konfiguracija se nalazi u neposrednoj
blizini osnovnog napregnutog stanja i takode zadovoljava neutralni uslov ravnoteze izrazen u
formi principa virtualnog rada:

5\= 6k +5\Wk=0 (1)

gdje su 6\/@@ | S\ﬁf mjera spoljasnjeg i unutrasnjeg virtuelnog rada.

U slucaju kada je element izloZen ravnomjernom pritisku o, =-P/Q (linijsko opterecenje
pritiska P i povrSina poprecnog presjeka Q ), spoljasnji i unutrasnji virtualni rad su definisani
sa:

W = [ o, 6&dv = -jvg&;g dv,
@)
= (0, +&)o8av =] 68 + ok av

pri tome zarez oznalava diferencijaciju, o, su komponente osnovnog tenzora napona (
o, =-P/Q je jedina razlicita od nule), «86 komponenta tenzora napona povezana sa
tenzorom deformacije s‘%L preko trenutnog modula elasti¢nosti, 6§”c je varijacija tenzora
deformacije, i varijacija membranske deformacije je definisana sa

58 =5& +5(8 +wl) /2 (3)

Nakon zamjene (2) i (3) u (1), dobija se

5\Wk= _J' E&&x dV'I _EMJr@g@g% dv
vQ Vi Q 2
5( & +u& “
L

izraz u formi virtualnog rada, iz kojeg se definiSe stanje ravnoteZe nelinearno-elasti¢nog
elementa.

Inkrementalna veza napon-deformacija, u slucaju elementa opterec¢enog jednoaksijalnim
pritiskom, data je sa:

ey
R
o
N
2
]}

T 7xx (5)

N
=
N
N

0
0
&

33

R ¢
o
o

%
<

248-256 | 251



248-256 | 252

D. Majstorovié, M. Do3enovi¢, N. Mrda, D. Milasinovié Elasto-plasti¢no izvijanje... [1] 2013 1[1] AlT+

gdje su (S%‘ i E, trenutni moduli elasti¢nosti i uzduzni (jednoaksijalni) tangentni modul,

respektivno, a (°) i (') oznatavaju savijanje i membransko naprezanije i deformaciju.

Zamjenom izraza (5) u (4) dolazi se do GBT jednacina ravnoteZe i grani¢nih uslova (problemi
svojstveni vrijednosti)

C(8.}- D[] +B{&+Px &= (o) ®
=0,

(68" (c{f )+ (&) (7)
(o8 (Clff) #0040 &) <o,

0
pri ¢emu su komponente vektora {ﬁ funkcije koje definiSu amplitude deformacijonih
modova i GBT matrice C, D, B i X' (geometrijiske matrice za ravnhomjerni pritisak) date sa

G =G +C” ItE uy; dy+J WW dy,
Dij:Da_Dﬁ_Dz j I&W\lwlvdyj WW v TW, W)dy' (8)
t3 . ¢

integracijom duz srednje linije poprec¢nog presjeka (zavisne od opterecenja preko trenutnog
modula elasti¢nosti).

Za povezane elemente Ciji se krajevi mogu slobodno izvijati, kombinacija amplituda
deformacijonih modova data je funkcijom

= Qsm[m“] (9)

koja daje tacna rjeSenja svojstvenih problema. Vrijednosti q} su nepoznate (pojedinacni
faktori uceséa deformacionih modova u modu izvijanja elementa), m je broj poduZnih
polutalasa izvijanja i L je duZina elementa. Ako posmatramo samo jedan mod izvijanja, napon
izvijanja na osnovu izraza (6) i (9) je dat sa

1 mm )’ LY
Oy = XikQ |:Ckk (T) +Dy +By (Ej :l (10)

2.2. KONSTITUTIVNE VEZE

2.2.1. Elasti¢no rjesenje

Konstitutivna matrica u slucaju elasti¢nih deformacija, po Sent Venan-Kirhofovom (St. Venant-
Kirchhoff) materijalnom zakonu izmedu napona i deformacije, za ravno stanje napona je [4]:
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E vE
> T 0
1-v 1-v
vE E
C = 0 0 0 11
Col1evi o 1-V? (1)
0 0 2G

gdje su £, i G Jungov (Young) modul i modul smicanja, a v Poasonov (Poisson) koeficijent.

2.2.2. Teorija teCenja

U slu¢aju jednoaksijalnog napona, izrazi za (_‘%‘ po teoriji te¢enja su dati sa [7]:

& - (A, +3)E,
" (5-av)A, -(1-2v)

4N_E
§242 - 10 -
(5-4v)A, -(1-2v) (12)
o (4v+2n,-2)E,
P (5-av)A, -(1-2v)
E
& =26=—°
l+v
2.2.3. Teorija deformacije
Trenutni moduli elasti¢nosti u teoriji deformacije imaju slijedeci oblik [7]:
) (A +3A)E,
(2+3A -4v)A, -(1-2v)
AN_E
§;2=(2+3A 4 )T/\0 (1-2v)
-4v)A, -(1-2v
S T (13)

(4v+2A, -2)E,
(243N -4v)A, -(1-2v)
- 2EO

2v-1+3A

12 21

w

3

gdjeje A =E, /E, i A, =E, /E,.

U zavisnosti od veli¢ine napona koji djeluje na plo¢u mijenjaju se tangentni i sekantni modul
elasti€nosti £, i E;, a samim tim i A; i A;. Vrijednost tangentnog i sekantnog modula, u
zavisnosti od vrijednosti napona kojim je ploca pritisnuta, dobijaju se sa odgovarajuée napon-
deformacija krive koja opisuje ponaSanje materijala. U ovom radu je koristena Ramberg-
Osgudova (Ramberg-Osgood) kriva [8]:
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€= Eﬂ + o.ooz(ij (14)

0 0'0_2

gdje je o,, napon plastitnog tefenja za deformaciju 0.2%, dok je n parametar
deformacijskog ojac¢anja materijala.

Elasticno rjeSenje se moZe takode dobiti iz navedenih teorija plasticnosti stavljajuci
E;, =E;=E,,odnosno A, =A =1
2.2.4. Reoloska teorija

Konstitutivna matrica u slu¢aju reolosko-dinamicke teorije, dobijena iz matrice ravnog stanja
napona, ima slijededi oblik [4] :

E VE
RZ RZ 0
1-v 1-v
vE E
C = R _0_ (15)
R I R VER, IV
E
0 0 0
1+v

pri ¢emu je E, reolosko-dinamicki modul elasti¢nosti, a ¢ reolosko-dinamicki parametar
materijala. ReoloSko-dinamicki modul elasti¢nosti se dobija na osnovu izraza:

E. = 3E (16)
" (5-4v)+2(1+v)d’

3. ILUSTRATIVNI PRIMJER

Primjer pokazuje elasto-plastiénu pravougaonu ploc¢u slobodno oslonjenu duz svih ivica,
duZine a i Sirine b, pritisnutu ravhomjernim pritiskom u poduznom pravcu (Slika 2). S obzirom
na to da su pomjeranja u y pravcu na boc¢nim stranama (y=0 iy=b) sprijeena, u ploci se
javljaju i poprecni membranski naponi 03’\'/ .

orxx orxx modl mod2  mod3

1000 mm

I

b

—
—
e
 E—
—
[
 —
—
—

N
o
e

Slika 2. Geometrija pravougaone ploce i GBT deformacioni modovi
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Problem gubitka stabilnosti pomenute ploce istraZivali su Handelman (Handelman) i Prager
(Prager), te postavili analiticko rjesenje [9]:

’m’ a K, K,
= | K | ——+22 | +K,, -2 (17)
cr taZ 22 mZbZ ’ 11 »
t’ t’ t’
Ky = E§1‘1'K22 =E§2L2'K12 = E[é‘z +§§3] (18)

gdje je t debljina plo¢ei m broj uzduznih polu-talasa.

Rezultati prikazani u primjeru odnose se na plocu slijedeéih geometrijskih i materijalnih
karakteristika: t=16mm, b=1000mm, E;, =210GPa, o, =311.609MPa, v=0.3 in=5

Na slici 3 prikazane su vrijednosti kriticnih napona o., dobijenih analiticki po Cetiri teorije: a)
linaerno-elasticna, b) elasto-plastic¢na teorija deformacije, c) elasto-plasti¢na teorija tecenja i
d) elasto-plasti¢na reolosko-dinamicka teorija.

o, [MPa]
3251

S |

\ e e

AN T

—

AN S S .

125

Slika 3. Vrijednost kriticnih napona pravougaone ploce

Posmatrajudi rezultate dobijene prikazanim teorijama, moZzemo uociti da su razlike izmedu
vrijednosti kriticnih napona vece za krace ploce, tj. za plo¢e sa odnosom strana a/b<1.
Razlike koje se pojavljuju po primijenjenim teorijama opravdavaju ovu analizu u smislu izbora
neke od metoda u konkretnom primjeru.

4. ZAKUUCAK

Posto je uzet u obzir Hat¢insonov , paradoks izvijanja plo¢a“ [3], u ovom radu je pokazano da
bifurkaciona opterecenja izraCunata najjednostavnijom plasticnom teorijom, poznatom kao
teorija tecenja, precjenjuju optereéenja pri izvijanju ploca priblizavajudi ih elasticnom rjesenju.
Proraduni na osnovu manje poStovane plasticne teorije deformacije kao i primjenom
reolosko-dinamicke analogije (RDA), koju je razvio Milasinovi¢ [4], daju priblizna rjesenja koja
se bolje slazu sa rezultatima eksperimenata.
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O YTUUAJY MHTEPAKUMIE MOOOBA HA CBOJCTBEHE OBJ/IMKE N3BUJAHA
TAHKO3NOHNX HOCAYA

ATICTPAKT

Y pagy ce Aajy Heka pasmaTparba O yTULAjy MHTEpPaKLUMje MoAoBa Ha 061MKe U3BUjatba TaHKO3UAHMUX
Hocaya. KnacuuyHa Teopuja je orpaHuMYeHa WCK/bYYMBO Ha Hocade HeaedbopmabunHor nonpeyHor
npecjeka, Te je 3a ONwWTKjy aHanusy 6mMno NoTpebHO NPUMUjEHUTU MONYAHANIUTUYKMU METOL KOHAYHMUX
Tpaka. Mosbe nomjeparba TpaKe je anpPoKCMMMUPAHO pesoMm MPOU3BoAa TPUTOHOMETPUCKUX GyHKLMja U
No/IMHOMA, MPU 4YeMy Cy 3a TPUTOHOMETpUjcKe OYHKLMje YCBOjeHW CBOjCTBEHM 06auuM BepHynu-
Ojnepose rpeae. KopuwTteHe cy 1 cnojeHa u pasasojeHa dopmynaumja MeToaa KOHauyHMX TpaKa.

Ha ocHoBY M310XeHe Teopuje, pasBujeH je NporpamMmckun Ko Koju omoryhasa getasbaH ysua y npobneme
MHTEepaKuuje moaoBa. [leTa/bHO Cy aHaAU3MpaHe Kpuse U3BMjatba U CTabUAHOCTU jegHOT OTBOPEHOT U
jeaHoOr 3aTBOpPEHOr NOMpPeYHor npecjeka. YKa3aHo je Ha yTuuaj KPUTUYHE AyXUHE JIOKa/NHOr U3BMjakba
cn1060HO OC/IOHEHOr HOoca4ya Ha AOMMHAHTHE CBOjcTBeHe 0BMKe HOcaya ApYrux ycioBa ocnakbarba U
NPOU3BOJbHE AYXKMHE.

Krby4yHe pujeydu: maHKO3UOHU HOCa4u, UHMepaKyuja modosa, Kpuge cmabuaHocmu, Memoo KOHAYHUX
mpaka.

ON THE INFLUENCE OF MODE INTERACTION ON THE BUCKLING EIGENSHAPES
OF THIN-WALLED STRUCTURES

ABSTRACT

Some considerations on influence of mode interaction on eigenshapes of the thin-walled structures are
given. Classic theory is limited on structures with non-deformable cross section, so that for general
analysis it was necessary to apply semi-analytical finite strip method. Strip displacement field is
approximated with sum of products of trigonometric functions and polynomials, where the
trigonometric functions are chosen as eigenmodes of Bernoulli-Euler beam. Both coupled and
uncoupled finite strip formulations are used.

Following the presented theory, computer program which enables detailed insight into mode
interaction problems is developed. Buckling and stability curves of one open-section and one closed-
section are analysed in details. Influence of local buckling critical length of simply supported structure
on dominant eigenmodes of structures with different boundary conditions and arbitrary length is
indicated.

Keywords: thin-walled structures, mode interaction, stability curves, finite strip method.
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1. YBOA

TaHKO3MAHN HOCAYM Ce YeCTO KOPUCTE Y MHXKEHEPCKMM KOHCTPYKUMjama. HbnxoBa OCHOBHa
KapaKTepuCTMKa jecTe Aa MMajy Masy COMCTBEHY TEXMHY a MPUANYHO BeAUKY KpyTocT. C apyre
CTpaHe, BEOMA Cy OCjeT/bMBM Ha rybuTak cTabunHocTu. Haume, yc/ben BEAMKWUX HamnoHa
NPUTUCKa, YecTo ce Aewasa rybutak npsobuTHe ¢opme paBHOTEXKE, Te [0/1a3n A0 HOoBe
paBHOTEXKHE POpMe Koja 3aBUCHK 04, AyKMHE HOcaya, 06/1MKa NonpeyHor npecjeka, Aeb/buHe
3KA0Ba, rpaHUYHKUX ycaoBa u Tuna ontepehetba. Mpema Baxkehum nponucuma, HeonxogHa je
npoBsjepa 0BMX HOCa4a Ha rybuTak aoKanHe u rnobanHe ctabuaHocTH. MponucaHu anropuTMm
npopavyHa Ccy 3aCHOBaHMW Ha NPUBAMMKHMM 0BpacLMMa KOju MOTy BULLE UM Makbe OACTYynaTu
04, TAYHUX BPUjeAHOCTU KPpUTUUYHUX onTepeherba.

KnacnyHa Teopuja TaHKO3MAHMX HOCAYa MOXe OMMCcaTh Camo NOHaLlake Hocaya Ko Kojux cy
AOMMUHAHTHW FNobanHN MOAOBM, Tj. KOA KOjUX je MOMpeyYHn npecjek KpyT y cBojoj pasHu [1]. C
063MPOM Ha CNo¥KeHoCT Npobaema, pjellere y 3aTBOpeHOM 06/1MKy NOCTOjM TeK 32 HEKOJIMKO
jepHOCTaBHMX cnyyajeBa. YBMA Yy NOHalare Hocava AedpopmabunHor nonpeyvyHor npecjeka
[O0AATHO KOMMAMKYje Teopwujy. 3a pjellaBarbe OBMX CAyyajeBa MOpajy ce MPUMWUjEHUTH
Hymepuyke MeTode. TpEeHyTHO HajnonynapHMju MNOCTYMaK 33 HYMEPUYKM NpPOopadyH
KOHCTPYKUMja jecTe meTon, KOHauHux enemeHata (MKE). Onwtoct MKE je weroea BesnuKa
npeaHoct. NctoBpemeHo, NoKasyje ce Aa je 3a HeKe K/Jace KOHCTPYKUMja 3roaHO pas3BuTH
cneuyjanHe HymepudKe npoueaype Koje mory 6utn edukacHuje og MKE. Tako je metop,
KOHauyHuX Tpaka (MKT) npumjeH/bMB KOA NPUIMATUYHUX KOHCTPYKUMja uMnja je AOyXHMHa
AOMMHAHTHA y O4HOCY Ha AMMeH3Mje nonpeyHor npecjeka [2]. KomnoHeHTa nosba nomjeparba
No AYXMHU KOHCTPYKLUMje ce y3Mma Kao TPUrOHOMETPUjCKM pes, KOju 33[0B0/baBa rpaHuyHe
yCcnoBe a priori, [OK ce AUCKpeTM3aLmja BpLLIM camMo Y nonpeyHom npecjeky. Canjegm ga MKT
cnaja y noJsiyaHa/IMTUYKe meToae.

Mo3HaTo je Aa Kog cNoboAHO OCNOHEHUX TaHKO3UOHUX HOCAya He A0Nasu 40 MHTepakumje
mogoBa. OBo mMehyTMUM He BaXkM 3a OCTane ycioBe ocnarbarba. Of M3y3eTHOr 3Hadaja je
Knacudukaumja moposa no ob6bAuMKy rybutka ctabunHoctn. Y pagy [3] je npukasaHa
AEeKoMNo3MUMja MOAANHOT MPOCTOPa Ha rnobasHe, 10KanHe, ANCTOP3UOHE U OCcTase 0b/nKe.

Y npBom Aujeny ce yKpaTKO gaje npersies Teopuje TaHKO3MAHMX HOCaya Ca aKLUEHTOM Ha
MHTepakumjy mogoBsa. MoTom je caxkeTo onucaH MeToz KOHa4yHWUX Tpaka, U TO Herosa cnojeHa
M pasgsojeHa popmynaumja. Ha Kpajy je AaT HyYMepuYKM npumjep y KOMe je CAUKOBUTO
nojawreHa UHTepaKumMja moaosa.

2. MOCTABKA MPOBJIEMA

2.1. TAHKO3MAHW HOCAYU

Mog NojMmomM TaHKO3MAHWMX HOcCaya NogpasymujeBamo Tujena obavKa UMANMHAPUYHUX Uan
npu3maTUYHKX JbYCKM Koje no B. 3. Bnacosy (Bacvauit 3axaposuy Bnacos) [1] 3agoBosbaBajy
ycnose: t/b<0.1 n b/L<0.1, raje je: t neb/bnHa 31uaa, b KapaKTepUCTUHYHA AUMEH3U]a
nonpeYHor npecjeka (LWMpWHa, BUCUHA, AYKUHA cpeatbe NMHKUje) a L ayKnHa Hocava, camKa 1.
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\/ MHKT moden

Cnuka 1. TaHKO3udHU Hoca4 u e2o8 MKE u MKT moden

3aBUCHO oA, 06/1MKa NONpPEeYHOr Npecjeka, Teopuja TaHKO3UAHUX HOCaya ce Anjenn Ha Teopujy
TAHKO3UOHUX HOCaA4ya OTBOPEHOr M TEOPMWjy TAaHKO3UAHUX HOCaya 3aTBOPEHOr MonpeyvyHor
npecjeka. OcHOBe Teopuje TaHKO3UAHMX HOCa4Ya OTBOPEHOT MOMpPEeYHOor npecjeka je gao B. 3.
Bnacos [1]. Nopepn, yobuyajeHUX NPeTnocTaBKku IMHEAPHE TeopUje eNacTUYHOCTHU, Y KTAaCUYHO]
TEOPMjU TAaHKO3UAHUX HOCaYa yBOZe ce U c/befehe NpeTnocTaBke:

1) npecjeK je anconyTHO KPYT Y CBOjOj paBHU.
2) 3aHemapyje ce KAn3arbe y cpesHboj MOBPLUM MN0Ya Koje YMHe Hocay

3) npaB NIMHUjCKU eNeMeHT, ynpaBaH Ha cpeaky MNoBplw npuje aedpopmaumje, U HaKOH
Aedopmaumje octaje npaB, HeNpoMMjerbeHe [AYKUHE W ynpaBaH Ha AedopmucaHy
cpegmy nospu (Kirchhoff-Love xunotesa).

C yBegeHVMM npeTnocTaBkama, MOHalWarke TaHKO3MAHOr Hocaya ce onucyje camo Ha OCHOBY
nomjeparba rerose oce [1]. MehyTum, 0Bako NOCTaB/beHa KacM4HA TeOpMja He MoKe ca
3apoBosbaBajyhom TayHowhy onucatM nomjeparba TaHKO3MAHWX HOCaAya Ko KOjux je
nonpeyHn npecjek pedopmabunaH. 3a OBaKBe HOCaye je HEONXOAHO MPUMUJEHUTU
KOMM/EKCHMje Teopuje uAnM Hymepudke metoge. [lpumjep AuCKpeTMsaumje Hocada
npumjeHom MKE 1 MKT pgar je Ha camum 1.

2.2. UHTEPAKUWIA MOJOBA

Kaga ce roBopu o HeaedopmabuiHoj KOHTYPU Npecjeka, Taga NonpeyHu Npecjek Moxe Aa ce
Kpehe TpaHCNaTOpHO y NpaBLy Oce WTana, 43 BPLK PoTaLujy OKO TpU raBHe oce UHepuuje 1
na ce suTonepu. C 063Mpom Ha TO Aa cy HeKe og, andepeHumjanHnX jegHaumHa paBHOTEXKe
cnperHyTte [1], n oBa nomjeparba he 6utn y mehycobHoj 3aBucHoctu. Camo y cneuujanHum
cnyyajesuma jasuhe ce y cBojum umctum obamumma. Osa mefycobHa 3aBMCHOCT HauuHa
nomjeparba Tayaka npecjeka HasuBa ce u MehyaejcTBo MaM UHTepakumja. Ja am he gohu po
cnpesarba OBMX MOMjeparba 3aBUCM Of, HauMHa oOC/lakbakba LWTana, reoMeTPUjCKUX
KapaKTepuCTMKa Npecjeka u o4, HaumMHa Tepehetba.

Mpuankom rybuTtka ctabunHoctn dopme pasBHoTeXe, AepopmucaH 06/1MK Hocaya ce HasuBa
CBOjCTBEHM OBJMK MM CBOjCTBEHU BeKTOp. MHTeH3uTeT onTepeherba Npu KoOmMe [0/1a3n 40
rybutka ¢opme paBHOTEXKe HA3MBA Ce CBOjCTBEHA BPMjeQHOCT MAM KPUTUYHO onTepeherse
Hocauya. CBaKM CBOjCTBEHM OBMK U Hbemy ogrosapajyhe KputuuHo ontepehere YnHe jeaaH
MO0 KOHCTpYKUMje.

CBojcTBEHMN 06MUM MOTY BUTU NOKaNHWN, ANCTOP3NOHM, r1obanHn n octanu [3]. /lokanaHu cy
OHM KOA KOjux 4YBOpHe /AMHMje uamehy AMmoBa OcCTajy npase a yrao uamehy savmosa
HenpomujerbeH. JJUCmOopP3UOHU Cy OHU KOZ, KOjUX A0/1asn A0 npomjeHe o06/MKa nonpeyHor
npecjeka, usysnmajyhm nokanHe obnuke. [106a71HU Cy OHM KOZA KOjUX CE€ HOCAYy CUMYATaHO
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caBuja unu ysuja 6e3 npomjeHe 06aMKa NONpPeYHOr Npecjeka. YKOANKO 06K He 3a40B0/baBa
HUWjesaH of NobpojaHux KpUTEepMjyma, CBPCTaBaMoO ra y KaTeropujy ocmanaux. TunmyHa Kpuea
M3BMjarba Ha KOjOj Ce jacHO youyaBajy noApydja raje cy 4ZOMUHaHTHe nojeamHe Knace obnuvKa
NpuWKasaHa je Ha cavum 2.

Cauka 2. Tunu4yHa Kpuea Uu3eujarba ca pasau4umum eu008UMA U3BUjaHA 30 PABHOMjepHU MPUMUCAK

Kop obje rpyne Hocaya (oTBOpeHOr/3aTBOpeHOr MOoMpeyHor npecjeka) A0 BenuuuHe
KPUTUYHUX CUNA, NPU NIOKAZIHOM ryBUTKY cTabunHocTu, fonasu ce pasmatpakem nojeamHux
3MaoBa HOCa4ya Kao M30/10BaHUX Maoya, Bogehu npu Tome payyHa O HMXOBOj NOBE3aHOCTU
(ychoBuma ocnatbarba). OBakaB MpUCTYN Aaje rpaHWYHE BPWjEAHOCTU KPUTUYHE cu/e 3a
pasnuuuTe ycnoBe OC/Nakbakba, AOK Ce CTBAapHA BPMjeAHOCT cuie Hanasum usmehy Tux
rPaHUYHUX BPUjEeAHOCTH.

3. METO KOHAYHUX TPAKA

C 063Mpom Ha TO [a He MOCTOjU 3aTBOPEHO pjellere MNOCTaB/beEHOr Npobnema, HEroBo
NPUBAMKHO pjeluerbe ce TPaXu NPUMjeHOM HyMepuukux meToga. OBgje je npumujerseH
£06po nosHatn MKT, norogaH 3a aHanusy 6udypkaumoHe cTabMAHOCTM TAHKO3UAHMX HOCaYa

[3].

3.1. UHTEPNONAUMOHE ®YHKLMUIE

KoHauHa Tpaka HuxKer pega (low order strip — LO2 TpakKa) je npuKasaHa Ha canum 3. OBa TpaKa
je norogHa 3a aHanM3y NPU3MATUYHUX JbYCKM [2], ¥ Koje cnapajy u TaHKO3nAHW Hocaun. Hbome
ce Mogenupa caBujatbe TaHKMX nnodva npema Kirchoff-Love Teopuju, 3ajeaHo ca
MeMOBpPaAHCKMM Hanpes3arbeM. KOHTUHYyM ce AWCKpeTU3yje y ABUje YBOpPHE NiMHMje ca no
yeTupm cteneHa cnoboge. U3 Kirchoff-Love Teopuje cnvjegn aa ce KOMMNOHEHTE Momjeparba
CBMX TayaKa MOry NpeacTaBuTH y GyHKLMjU NOMjeparba Tavyaka cpeatbe paBHU naodye. Tako ce
no/be nomjeparba Cpefre paBHM aMNpPoOKCMMMpPa pesom MNpPousBoAa TPUTHOMETPUjCKUX
dyHKUMja M nONNMHOMA:

0N = XU, () Uoh) = T, (N0 wlen) =X w, (0%, 0) (1
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Osgaje cy Y, 6a3He PyHKUMje Koje ce CTaHAapAHO Y3MMajy Kao CBOjCTBEHU 06auum bepHynu-
Ojnepose rpege [2]. Y oBom pagy hemo pasmatpatv TpU Tuna OcCnakbarba: 060CTpaHo
cnobogHo ocnorbeHa (O0), obocTpaHo ykbewTeHa (UU) m ¢ jeaHe cTpaHe yK/belTeHa a ¢
Aapyre cnoboaHo ocnoreHa (UO) Tpaka.

paHAYHH YCIIOBH

Cnuka 3. CnobodHo ocnoreHa LO2 mpaka 30 m=1

dyHKumMja Y, je jenHaka HopmupaHoj BpujeaHocTy dY,/dy, Aok ce nonpeure GyHKUM]e Unm(x),
Vm(x) 1 wp(x) nobujajy Kao nponsBos KNacMYHUX XepMWUTEOBMX MOAMHOMA M MapameTapa
nomjeparsa [2]. HakoH ycBOjeHe anpoKkcumalmje nosba Nnomjeparba, NPUMjeHOM CTaHAapAHOT
NMOCTyMNKa Ce W3BOAM OCHOBHA MaTpuLa KPYTOCTU Tpake, HMAP. MPUMjEHOM MpPUHUMMIA O
CTAaLlMOHAPHO]j BPMjeAHOCTM TOTa/IHE NOTEHLUMjaIHE eHepruje.

3.2. BUDYPKALUMOHA CTABMTHOCT

CmaTpa ce fa cuctem rybm ctabuaHocT Kaga 3a mane nopemehaje aaje Benvk oarosop. TayHo
ogpehuBarbe rybutka enactmyHe cTabuaHOCTM MoApasymujeBa NpoBohere reoMeTpujcku
HeNMHepaHor cTaTUYKOr npopadvyHa. CmaTpa ce Aa cuctem rybu cTabuaHOCT y rpaHUYHUM
Taykama, No nomjeparbmma wuam ontepehery. Mehytum, oBa npouenypa je MAPUANYHO
KOMMIMKOBAHA, Te Ce PUjETKO ynoTpeb/baBa Y UHKeHePCKUM npopadyHuma. C apyre cTpaHe,
NiMHeapu3oBHa Teopuja je mHoro 4ewhe y ynotpebu. JlIMHeapusaumjom HeAMHEAPHUX
KOMMNOHEHTN gedopmaumje, Te NPUMjEHOM NPUHLMNE O MUHUMYMY TOTajsiHE MOTeHUujanHe
eHepruje, AeduHULIE ce U TEOMETPUjCKA MaTpULa KPYTOCTU (MATpMLa NOYETHUX HamnoHa). Y
CTBapW, FreOMETpUjCKa MaTpuLa KPYToCTH je noc/beauua eHepruje gedopmaumje ycrben pasa
HOPMANHWX HAaNOHA Ha HEIMHEAPHMM KOMMOHeHTama gedpopmaumje.

Tako ce npobnem budpypKaumoHe cTabUAHOCTU CBOAM Ha pjellaBakbe jegHaunHe
(K+AK;)g=0 (2)

roje je K ocHoBHa mMaTpuua KpyTocTU cuctema, K je reomeTpujcka maTpuua Kpytoctu, A
napameTap ontepeherba a g BeKTop nomjeparba. C 063Mpom Ha TO Aa Hac MHTepecyjy camo
HeTpuBMjaNHa pjeLlerba, Npobaem ce CBOAM Ha CUCTEM XOMOTEHMX jegHauymHa

g#0 = det(K+4K,)=0 (3)
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uMja Cy pjellerba CBOjCTBEHE BpPMjeAHOCTUM A, WU CBOjCTBEHW BeKTopwU q,. [apameTtpun A,
npeactaB/bajy KpuUTUYHe BpujegHoCTM onTepehera a BeKTopu g, o06auMKe TrybutKa
CTabMNHOCTM cUCTEMA ca n cTeneHu cnoboae nomjepara. YnpowheHo peyeHo, cmMaTpamo Aa
KOHCTPYKUMja rybu ctabunHocT Kaga cnosbawrbe ontepehere AOCTUIHE TOAMKM HMBO Aa
reoMeTpPMjCKa KPYTOCT MOHMLUTY OCHOBHY KPYTOCT CUCTEMA.

leomeTpujcKa KPYyTOCT Ce Yy IMHeapM30BaHOj TEOPUjU YBOAM TaKO WTO NPEeTnocTaB/baMo Aa
3HaMO KBa/IMTaTUBHY pacnojjesny HamnoHa yc/ben AejctBa onTepehewa. Y oBom pagy ce,
yobuyajeHo, pasmaTtpa paBHOMjepHa pacrnogjena HOPMasHMX HAaMoOHa y MOAYXKHOM MpaBuy.
OHO WTO je HEMO3HATO, TO je UHTEH3UTET TUX HAMNOHa U Ty BEANYMHY YNPaBOo Aadje KPUTUYHO
onTepeherbe Kao pjelerbe jegHaumHe (3).

3.3. CNOJEHA U PA3ABOJEHA ®OPMY/IALMIA

Mpunvkom oapehnBarba enemeHaTa OCHOBHE M reOMeTpujcKe MaTpuLe KPyToCTU jaB/ba ce
cbefehnx neT KapakTePUCTUYHUX UHTerpana:

ll = IYmYnd% IZ = Ixyymyndy' l3 = J.me,yyndy’ I4 = J.Y,yme,yyndy' I5 = J.Y,ymy.yndy ' (4)
0 0 0 0 0

C o063upom Ha To ga cmo 3a ¢yHKuuje Y(y) usabpanu ¢yHKUMje cBOjcTBEHUX 06/MKa
Bnbpaumja, oBe PpyHKLMje 3340B0/baBajy yCA0B OPTOrOHANHOCTU:

I, = _[O”YmYndy =0, 3@ m#n, (5)
a MoXKe ce nokasaTtu [4] aa Baxku 1 ycnos
g :.[oaxwmandyzo’ 3¢ m#n. (6)

MehyTum, npeoctana TPy UHTErpana cy jefHaka HynuM 3a m#n camo y cayyajy OO Tpake.
Yecto ce cmaTpa fa cy oBu uHTerpanan 3a UO mn UU TpaKy AOBO/BHO Manu pa ce mory
3aHemapuTtn. MehyTtum, y npumjepy hemo nokasaTtu Aa nnak f0n1a3un 4o MHTepaKumje moaosa
y Cy4ajy OBa ABa TUNa OC/akbakba.

Tako ce kKog OO Tpake Moxe 3aHeMapuTu mehyajenoBarbe 4YiaHOBa peda jep cy CBU
e/1eMeHTU MaTpuLe KPYTOCTU BaH [/N1aBHe JAujaroHane jedHaku Hyau. Tume ce uujena
npoueaypa nojeAHocTaB/byje U aHaAM3y MOXKEMO BPLUMTM 3acebHO 3a CBaKM 4ynaH pega. Y
CNy4yajy CTAaTMYKe aHanu3e, pesy/nTaTh ce Ha Kpajy cabupajy. OBUM ce MoCTUXKe 3Ha4vajHa
ywTreza y BpemeHy noTpebHOM 3a npopauyyH.

3.4. KPUBE CTABUTHOCTU U U3BUJAHA

Kpuea usujara 3a HeKo m (unaH pega) M OO rpaHMyHe ycioBe y CTBapu NpeacTaB/ba
reoMeTpuMjCKO MjecTo Tadyaka ypeheHnx napoBa KPUTUYHUX CUAA U AYXKMHA HOCaya, NpU Yemy
je m 6poj nonyTtanaca y nogyxHom npasuy. Ha oBMm KpuBama je moryhe yountu obnactm
AYKMHA Y KOjUMA je AOMUMHAHTaH HEKMU o4, BUAOBaA rybutaka ctabunHoctn. Ha noyeTky Kpuse
Hanasu ce obnacT AyXWHa y Kojuma je AOMMHAHTHO JIOKaJHO M3BMWjakbe, Ha Kpajy obnact
AVMHA TOoe je AOMMHAHTHO rnobanHo u3BMjarbe, a M3Mehy HUX ce Hanasu obnact
ANCTOP3MOHOT M3BMjarba. OBNAcT Ay)KMHA KaTeropuje OoCTanux ce NpoTeXe Ha roToBO CBe
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AyxuHe. Kof HEKMX HOCaya He MOCToju M3parkeHa 0bnacT AyKunHa ANCTOP3MOHOT U3BMjatba,
WTO je Moc/beamua OA4HOCA KPYTOCTU MJoYa Of, KOjUX je HOCay CacTaB/beH M TO Ha HUBOY
npecjeka (NoKanHa KPYyTOCT) M Ha HMBOY HOCaya Kao ujenuHe (rnobanHa KpytocT). He Tpeba
nsrybuTtn us BMAa Aa ce nojeanHaYHM AMjenoBU Npecjeka n3sujajy (Mmajy nonytanace) y ABa
npasLa: NONPEYHO U NOAYHKHO.

KputnuHa cuna 3a m=1 un OO paje Hajmawbe ogrosapajyhe ayxuHe Hocada. Youasajyhwu
MWHUMYME KPUTUYHUX CMAa NOo 06nacTMma (NOKaNHUX, AUCTOP3UOHUX, FNOBANHUX U OCTANMX)
n3BMjarba, MOXeMo aedUHUCATU Kpumu4Hy OymuHy 3a obaacm. Mopen Tora, 3a obnactu
JNIOKaNHOr M AMCTOP3MOHOT M3BMjakba, NOCTOje JIOKASIHU MMHUMYM MAW MPEBOjHA TayKa U
BE/IMYMHA OyXKUHE U3BMjarba Y TOj TaYKM je KPUTUYHA AYKWHA U3BMWjarba 3a Ty 0b6nacT, AOK 3a
obnact rnobanHor uM3BMjarba KPUTMYHA AYXMHA Texu y 6eckoHayHocT. [MpeumsHocT
ogpehuBarba rpaHuue usmehy oBux 06/sacTU M NpeumsHocT oapehuBarba JIOKANHUX
MUHMMyMa 33aBMCU Of, BE/IMYMHE MHTEpBana AyXKMHA Ha KOjMma Cy padyHaTa KpWUTUM4YHA
ontepeherba Y OKOIMHM OBUX TayakKa.

06B0OjHMLA KPUBMX M3BMjatba HA3MBA Ce Kpusa cmabusaHocmu v oHa Anjenu pasaH (py,L) Ha
obnact cTabunHOCTM UCNog, KpuBe CTabuaHOCTM M obacT HecTabunHocTM u3Hag (obnact
NMOCTKPUTUYHE CTabuaHocTM). U Ha KpuBOj CTabWAHOCTM pasauKyjemo obnactu raje cy
OOMMUHAHTHU NojeaAuHW BMAOBM rybuTaka ctabunHoctn. Oa am he ce nojaButu ceBe oBe
o61acTu, 3aBUCK 0OZ, OAHOCA KPUTUYHMX onTepehera 3a tbuX. Haume, YKONMKO je KPUTUYHO
onTepeherbe 3a IOKaNHy CTabUAHOCT Makbe oA, KpUTUYHOT onTepehera 33 ANCTOP3NOHY, Ha
KpUBOj CcTabunHOCTN ce moxe yountn aa he rybutak ctabunHoct 6GUTU MAKM NOKANHU UK
rnobanHu, Te obnact AUCTOP3NOHOT U3BUjakba OHAA HE MOCTOjM.

[a 61 ce npeunsHo ogpeamune rpaHuLEe oBuUx 061acT, HEONXOAHO je 3a anPoKCUMaLMjy Nosba
nomjeparba ycBOjUTU HelwTo Behu 6poj ynaHoBa peaa o4 AOMUHAHTHOT YaaHa peaa.

4. HYMEPUYKU NPUMIEP U ANCKYCUIA

MpeacTas/beHa nNpoueaypa je nporpamupaHa y nporpamckom nakety Wolfram Mathematica.
PesynTaT je nporpamcku Ko HaseaH CTAHKO (CtabunHoct TAHKo3naHux KOHCTpyKumja) [5].
Pasmatpajy cy jesaH OTBOpPEHM U jefaH 3aTBOPEHM MOMNPEYHN Npecjek, canka 4.

MpBo cy ogpeheHe KpuBe M3BMjakba 33 7 MonyTanaca npema pa3aBojeHoj dopmynaumiu,
cnvKke 5 1 6. YoyaBa ce Aa Kog KyTujactor npoduaa Hema 06,1acT AUCTOP3UOHOT U3BUjakba,
LITO je noc/beamuLa KPYTOCTM 3aTBOPEHOr npecjeKka. C apyre cTpaHe, Koj, KpUBUX U3BUjatkba 33
C npodun, gucTopanoHa 0b61acT je jacHO M3parKeHa anum ce rybu Ha KpMBOj CTaBUIHOCTH.
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Cnuka 4. PaamampaHu npecjeyu
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MpuarMKkom npopadyHa Hocaya no cnojeHoj dopmynaumjm n3BpLIeHo je oapehusarbe yyewha
Y/laHOBa peAa Y NojeAMHUM CBOjCTBEHUM 06AMLMMA.

Cnuka 5. Kpuse ussujara u kpusa cmabunHocmu 3a OO Kymujacm Hocay

Cnauka 6. Kpuse u3sujara u Kpusa cmabuaHocmu 3a OO Hocay C npoguna

Ca KpuBMX M3BMjarba 32 jeaaH unaH pega n OO ycnoBe ocnarbarba OYMTaHA je KPUTUYHA
AYKMHA U3BKWjarba 3a JIOKasHe cBojcTBeHe 0baunke. Ca caivKa 5 1 6 ce moxKe BuAjeTH Aa je To
3a 06a aHanM3MpaHa Hocaya oTnpuanke 0,33 m. OBa BpMUjeAHOCT je noc/begmua MAEHTUYHOT
BEpTUKA/NHOT IMMa Ko, 0ba ycBojeHa npecjeka, umje je n3boyaBarbe JOMUHAHTHO Y JIOKA/IHOj
obnactu. NMomohy oBe BPUjeAHOCTM MOXKEMO OAPEAUTU AOMMUHAHTAH 4YnaH peaa (Tj. 6poj
nosyTanaca) 3a NPOU3BOJbHY AYKMHY HOCauYa.

Tako cy Ha cankama 7, 8, 9 1 10 aaTa npBa ABa CBOjCcTBEHA 06/1MKa 3a pa3smaTpaHe npodue
UU u UO rpaHMyHUX yCoBa Ha Ay*KuHKU og 4 m. Takohe cy aatv u ogrosapajyhu npoueHTn
AONpuMHOCa NojeAMHMX YnaHoBa pefa. MoxKe ce younTu Aa je AOMMHaHTaH 6poj nonytanaca
3a 06je bopme n3BMjarba NpnbAnKHO 4/0.33=12.

Moe ce NPUMMjETUTM Oa CYy HajHUKe ABMje KpUTMYHe cuie 3a oba pasmaTtpaHa ycnosa
ocnarbarba ckopo naeHtTuuHe. Kog UU ce fobujajy Kao AOMWHAHTHU WU NapHU UM HENapHU
uynaHosu peaa, Aok ce kog UO He moKe HanpaBMTM OBaKBa pas/inKa.
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Cnuka 7. lpsea 08a 06suKa uzsujarba UU Hocaua C npoguna, ca npoyeHmuma 00npuHOCa nojeduHux mooosa

P-=400.06 kN/m pv=402.19 kN/m

doprinasi pojedinih modova doprinosi pojedinih modova

002% 010% 051% oa1% 003% o214 0314 006%
034% axs% 050% ons 0.08% 012% 026 % 053%
A A AU
1384% 2974 1156 % 5220% 113% 4 1196% 1320%
AAN ASRANS ANRAN AL IRy IR A W
2V aValaVe R aVAT 4 40 B A AVAVLVANEAV A VAV AT,

Cnuka 8. lpsa 0sa 06suKa uzsujarba UO Hocaya C npoguna, ca npoyeHmuma 00npuHOCa nojeduHux mooosa

l=4m uu

2. mod

p.=385.23 kN/m pu=385.25 kiN/m

doprinosi pojedinih modova : ; doprinosi pojedinih modova
0% 0.06% 0% 031% 006% 0% 036% 0%
/:‘\ 1.03% f\;;/—\— 345% -/n;:':\— /—::—’_ /\:;'m/\ /\ﬁ\,
AN ANNANDN ANANN

Cnuka 9. lNpea 08a 067uKa uzsujarba UU Hocaya Kymujacmoe npoguna, ca npoyeHmuma 00npuHoca nojeduHux
moodosa
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L=4m U0 L=4m UO

1. mod 2. mod
p«=382.99 kN/m "'. pv=385.23 kN/m
doprinosi pojedinih modova doprinosi pojedinih modova
0.00 % 0.01 % 0.03 % 0.07 % 0.02% 0.06 % 012% 021%
T T T T — T T TN T T~ T T~ —
013 % 0.22% 039 % 0.7% 032% 048% 0.72% 114 %
RTINS AN
141 % 3.70% 27.20 % 52.02 % 2.08% 5.62 % 4263 % 10.88 %
ANNNT DN AN

9.98 % 2.48 % 107% 058% 32.22 % 2.29 % 0.79 % 0.37 %

ANNNAN ANNNL ANNANAS ANNANAN AVAVAVAVA SR AVAVAYAVERAVAVAVAV A AV AV AV Ve

Cnuka 10. Mpea dea obauka uzsujarba UO Hocaya Kymujacmoe npoguna, ca npoyeHmuma 00rnpuHoca nojeduHux
modosa

NHTepecaHTHO je NpUMMjeTUTU A3 je KpUTUYHO onTepehere 3a KyTujacT npodun mare o,
oHor 3a C, wWTO ce NpoTMBM WHTyMUMju. C 0B3MpOM Ha TO Ja Cy Y NuUTakby JIOKanAHa
nsbouasarba, cavjeamn aa je C npodpun HewTo OTNOPHUjU Ha ryBUTaK NOKaNHe CTabUAHOCTU.
JenaH of y3poKa OBaKBOT MOHALLAHa je CBaKaKo oTBopeHocT C npecjekKa.

5. 3AK/bYYAK

MHTepaKkumMja mopoBa wrpa BaxkHy yaory npu ogpehuBarby KPUTUYHUX BpUjeSHOCTU
ontepehera TAaHKO3NAHMX HOcava. KnacnyHa Teopuja TaHKO3UAHMX HOCaYya MOXKe afleKBaTHO
onucaTy NoHallake CaMo HOCaya Kof KOjUX Cy OMUHAHTHU rnobasiHu MoAoBM, caBujarse u
TOp3Mja, Te TMMe W MHTepaKuujy TMX mogoBa. MeToA KOHAYHMX Tpaka ce Mnokasyje Kao
norogaH 3a UCNUTUBAHE OHWUX BUAOBA rybUTKA CTabUAHOCTM Koje He MoXe Aa obyxsaTu
KNacu4yHa Teopwuja, Tj. MHTEPaKLMjy NIOKANHUX, OUCTOP3UOHMX U rnobanHux moposa. OBakea
aHaNu3a je HeonxoAHa KOA NPopayyHa TaHKO3UAHMX HOCaya mase rnobanHe BUTKOCTY.

Croepehu Kopak y aHanusn he 6UTK UcNUTMBakbE yTULAja YKpyhera Ha MHTepaKunjy MogoBa
KoA, TAaHKO3UAHMX HOoCaya.
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RAZVOJ DVOOSNOG POBUDIVACA HARMONIJSKIH VIBRACIJA

APSTRAKT

U radu se daje kratak prikaz razvoja uredaja za harmonijsku pobudu modela gradevinskih konstrukcija.
Uredaj je razvijen u namijeri priblizavanja eksperimentalne dinamicke analize konstrukcija studentima i
inZenjerima gradevinarstva.

Osnovni pogonski mehanizam uredaja su elektromotori Cije se rotaciono kretanje prevodi u
translatorno. Ovo omogucava da se modelima mogu zadati harmonijski poremecaji koji i jesu medu
najc¢esc¢im u eksperimentalnoj analizi konstrukcija.

U skladu sa skromnim materijalnim sredstvima, cilj je postavljen tako da uredaj bude izvodiv a

istovremeno i primjenljiv za odredene tipove eksperimenata, u ¢emu se i uspjelo.

Kljucne rijeci: harmonijski pobudivac vibracija, eksperimentalna dinamicka analiza konstrukcija.

DEVELOPMENT OF 2-AXIS HARMONIC SHAKING TABLE

ABSTRACT

Development of device for harmonic excitation of engineering structures is presented. Device is
developed in order to introduce experimental dynamic analysis of structures to students and engineers.

Basic drive mechanisms of device are electric motors whose rotational motion is transferred into
translational. This enables possibility for excitement of structural models with harmonic force, which is
the one of the most used in experimental analysis.

In accordance with modest financial funds, aim is posed in such a way that device must be feasible and
also applicable for a range of experiments. This aim is successfully achieved.

Keywords: harmonic shaking table, experimental dynamical analysis of structures.
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1. UvOD

S ubrzanim tehnoloskim razvojem, eksperimentalna dinamicka analiza konstrukcija sve vise
dobija na vaZinosti. Naime, savremene gradevinske konstrukcije se usljed estetskih i
ekonomskih zahtjeva izvode s malom sopstvenom teZinom uz neophodan stepen krutosti koji
¢e zadovoljiti potrebnu nosivost. Zbog nepovoljnog odnosa krutost/masa, ove konstrukcije su
posebno osjetljive na dinamicke uticaje. S druge strane, numericko modeliranje, koliko god da
je mocan aparat u rukama inZenjera, joS uvijek ne moZe da potpuno izbaci iz upotrebe
eksperiment kao mjerilo stvarnosti.

Cesto koristen tip ispitivanja jeste primjenom vibro-platformi na koje se postavljaju modeli
konstrukcija koje se onda pobuduju odredenim poremecajem te se posmatra njihov odgovor.
U radu se upravo opisuje izrada jednog takvog mehanic¢kog pobudivaca vibracija, oznake MK
20 (XY), slika 1.

Slika 1. Ispitivanje modela konstrukcija na razvijenom uredaju

Standardni dinamicki princip mjerenju sastoji se u tome da se pomocu inercijalne Seme pravi
koordintni sistem u kome se mjere pomjeranja tijela koje osciluje [1]. Poznavanjem odnosa
karakteristika inercijalne Seme i posmatranog tijela, prelazi se sa relativnog pomjeranja na
pomjeranje definisano u nekom nepokretnom koordinatnom sistemu, odnosno nalaze se
stvarna pomjeranja. Pri razvoju predstavljenog uredaja, zbog nedostatka opreme za mjerenje
pomjeranja i ubrzanja, akcenat je stavljen na uo€avanje svojstvenih oblika konstrukcije koji ¢e
se formirati pri rezonantnim stanjima.

Kako su ispitivanja na platformama vrlo skupa, ona su ogranicena na vazne naucnoistrazivacke
zadatke. Ispitivanja na platformama su vaZna za tipske konstrukcije koje se izvode u serijama
[2]. Na platformama se moZe ispitati i seizmicka otpornost industrijske opreme:
transformatora, keramickih izolatora, pumpi i sl. Za industrijsku opremu takav eksperiment je
vazniji od racunskog dokaza zasnovanog na nesigurnim pretpostavkama.

Ispitivanjem modela gradevinskih konstrukcija na vibro-platformi mogu se dobiti vazni podaci
o krutosti i prigusenju konstrukcije za razli¢ite nivoe pobude. Takode se mogu utvrditi lokacije
i nacin apsorpcije energije, kriticna mjesta u pogledu stabilnosti, sigurnost na prevrtanje,
sadejstvo razlicitih elemenata itd. [1] Rezultati ispitivanja na vibro-platformi su osnovni podaci
za matematicko modeliranje konstrukcije koje treba tako podesiti da odgovor matematickog
modela za zadatu pobudu bude sto sli¢niji odgovoru stvarnog modela na platformi.
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Vibro-platforme su neophodan instrument za ispitivanje i utvrdivanje kvaliteta konstrukcija u
svim trusnim podrucjima svijeta. Ovakvih uredaja, sa radnom platformom dimenzija veéih od
2 x 2 mili nosivosti preko 4 t, samo je 115 u svijetu, od ¢ega 20 u Evropi [3]. U regionu postoji
hidrauli¢ka vibro-platforma u makedonskom institutu “IZIIS” u Skoplju, te skoro napravljena
improvizovana vibro-platforma u Splitu.

S obzirom na to da Banjaluka leZzi na trusnom tlu, i veé¢ je doZivljavala katastrofalne
zemljotrese, od velike je vaznosti izvodenje seizmicki otpornih konstrukcija. Konacdan cilj
predstavljenog rada jeste da se kroz proces izrade jednostavne vibro-platforme pokrene
osnivanje laboratorije za dinamicko ispitivanje konstrukcija u Banjaluci.

S obzirom na to da je izgradnja hidraulicke vibro-platforme izuzetno skupa, zbog cijene
hidraulickih cilindara i servo-ventila koji reguliSu pritisak a tim i pomjeranje i brzinu, odlu¢eno
je da se pobuda ostvaruje mehanickim putem.

U radu su date specifikacije izvedenog mehanickog pobudivaca vibracija, detaljno su opisane
sve njegove komponente te nacin rada i funkcija uredaja. Kratka prezentacija uredaja se moze
pogledati na www.youtube.com, za pretragu "mehanicki pobudivac vibracija'.

2. UOPSTENO O IZRADENOM MEHANICKOM POBUDIVACU VIBRACIJA

2.1. OSNOVNE KARAKTERISTIKE
Taksativno se daju osnovne karakteristike izvedenog uredaja:

- Tezina: 980 kg
- Dimenzije u osnovi: 310 cm x 250 cm
- Vrsta pogonskih motora: monofazni kolektorski elektromotor
- Broj pogonskih motora: 2
- Elektromotor horizontalnog mehanizma:
Snaga: 2,2 kW
Broj obrtaja: 6.200 obr/min
- Elektromotor vertikalnog mehanizma:
Snaga: 2.0 kW
Broj obrtaja: 6.000 obr/min
- Nacin veze platforme sa podlogom: pomocu Cetiri opruge
- Maksimalna nosivost platforme: 450 kg
- Opseg zadavanja amplitude u horizontalnom pravcu: od 8mm do 45 mm
- Amplituda u vertikalnom pravcu 10 mm
- Opseg zadavanja frekvencije u horizontalnom pravcu: od 1Hz do 4Hz sa preciznoséu od 0,2 Hz
- Opseg zadavanja frekvencije vertikalnom pravcu: od 1Hz do 4Hz sa preciznosc¢u od 0,2 Hz

- Dimenzije vibro-platforme: 106 x 106 cm

2.2. NACIN RADA | FUNKCIJA

Prilikom dejstva harmonijske sile na konstrukciju, uspostavlja se "naprijed-nazad" kretanje
oko ravnoteznog polozaja. Takvo kretanje se naziva periodicno kretanje, harmonijsko kretanje,
oscilovanje ili vibriranje [4]. Prilikom tog kretanja u sistemu dolazi do stalnog pretvaranja
kineticke energije u potencijalnu i obrnuto. Pri prolasku kroz ravnotezni poloZaj konstrukcija
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ima maksimalnu kineticku, a u amplitudnim poloZajima maksimalnu potencijalnu energiju.
Najnepovoljniji nacin djelovanja opterecenja na konstrukciju jeste rezonancija. To je slucaj
kada se frekvencija pobude poklopi sa sopstvenom frekvencijom sistema. Tada sistem
akumulira viSe energije nego Sto moZe da otpusti i moze dodi do sloma. lzradeni uredaj je
moguce koristiti za detektovanje sopstvenih oblika i ispitivanje ponasanja konstrukcije pri
najnepovoljnijem slucaju djelovanja dinamickih sila — rezonanciji.

Mehanicki pobudivac vibracija proizvodi dinamicku silu tako $to se mehanicki rad motora
prenosi preko odredenih mehanickih sklopova do radne platforme na kojoj se nalazi model
konstrukcija koja se ispituje.

HORIZONTALNI ME HANZAM

RADNA PLOCA

o _“‘fvl:rmmm MI:W&MZN\’;‘ J_‘ I":,_ _"" _
J NOSECA KONSTRUKCIJA

AX HORIZONTALNO POMJERANJE(VERIKALNA AMPLITUDA)
LY VERTIKALNG POMJERANS E(HORIZONTAL NA AMPLITUDA)

Slika 2. Sematski prikaz mehanickog pobudivaca vibracija

Pri dinamickim ispitivanjima realnih gradevinskih konstrukcija horizontalne vibracije su
dominantne u odnosu na vertikalne. S obzirom na to da su stvarna dinamicka optereéenja,
kao Sto je pomjeranje tla usljed zemljotresa, proizvoljnog pravca, naravno da postoje i
vertikalne komponente oscilacija. Ipak, tim komponentama se posvecuje manja paznja jer
objekti koji su dimenzionisani na vise od 1 g vertikalnog ubrzanja (vlastita teZina), obi¢no bez
problema podnose vertikalno ubrzanje usljed zemljotresa. Treba imati na umu da vertikalne
oscilacije obicno imaju vise frekvencije od horizontalnih.

Prva komponenta masine je horizontalni mehanizam koji proizvodi i zadaje horizontalnu silu
pobude radnoj platformi. Horizontalna sila pobude nastaje pretvaranjem obrtnog kretanja
osovine motora u translatorno kretanje u ravni radne platforme. Ovo pretvaranje se ostvaruje
pomoc¢u zgloba sa promjenljivim ekscentrom i klizata sa jednim stepenom slobode
pomjeranja u pravcu paralelnom sa ravni radne platforme.

Druga komponenta masine je vertikalni mehanizam koji proizvodi vertikalnu silu pobude. Ona
nastaje obrtanjem ekscentricnog valjka koji je u kontaktu sa valjkom pri¢vrs¢enim za
platformu, pri ¢emu su ose ova dva valjka medusobno upravne. Sila pobude djeluje u centru
radne platforme.

Radna platforma je ploca na koju se postavljaju i fiksiraju modeli za ispitivanje. Ona je
povezana za nosecu konstrukciju masine sa Cetiri opruge koje omogucavaju proizvoljno
kretanje radne platforme. Vibro-platforma ima mrezu od 10 x 10 otvora koji su rasporedeni u
dva ortogonalna pravca na po 10 cm, $to omogucava znatnu fleksibilnost u postavljanju i
vezivanju oslonaca modela. Radna platforma je fiksirana sa obje bocne strane, tj. sa strana
paralelnih ulaznoj horizontalnoj sili pobude. Ovo je izvedeno pomocu dva podesiva fiksatora.

Kada fiksiramo platformu, dozvoljeno je pomjeranje samo u pravcu poremecajne sile tj. nema
odstupanja po drugoj osi. Medutim, kada otpustimo fiksatore, plo¢a se translira i rotira
proizvoljno u horizontalnoj ravni.
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Treba joS navesti da, zbog skradenja nosecih opruga, pri pobudi radne platforme dolazi do
male rotacije oko njene horizontalne ose. Slijedi da platforma, u opstem slucaju, kao stepene
slobode ima tri translacije i dvije rotacije, od kojih su samo dvije translacije deterministicke.

3. HORIZONTALNI MEHANIZAM

3.1. OSNOVNE KARAKTERISTIKE

Horizontalni mehanizam proizvodi i prenosi horizontalnu silu na vibro-platformu
pretvaranjem obrtnog kretanja u translatorno uz pomo¢ odredenih mehanizama i sklopova,
slika 3.

Horizontalni mehanizam se sastoji od sljedecih dijelova:

- Noseca konstrukcija

- Elektromotor 2,2 kW, 6.200 obr/min

- Dva lan¢anika odnosa 2:1

- Dvoredni lanac

- Reduktor prenosa 10:1

- Ekscentri¢ni zglob sa promjenljivim ekscentrom

- Horizontalni kliza¢ sa sfernim zglobom

- Nosac horizontalnog klizaca

- Dupli kardanski zglob za sprecavanje udarnih transverzalnih sila

- Prikljucni limovi za vezu kardanskog zgloba sa radnom platformom

Slika 3. Horizontalni mehanizam (prenosni mehanizam i ekscentricni zglob)

NACIN RADA HORIZONTALNOG MEHANIZMA

Obrtno kretanje elektromotora snage 2 kW i obrtnog momenta 50 Nm, pretvara se u
translatorno kretanje. Elektromotor sa 6.200 obr/min je povezan sa reduktorom prenosa 10:1
i dva lancanika prenosa 2:1. Lancanike povezuje dvoredni lanac, tako da ovaj sistem redukuje
brzinu obrtaja, a s njom i izlaznu snagu, dvadeset puta. Tako se na izlaznoj osovini motora
dobija 2,2 kW, dok na izlaznoj osovini reduktora imamo oko 40 kW, odnosno 6.200 obr/min
na osovini motora, a 310 obr/min na izlaznoj osovini reduktora.
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Za izlaznu osovinu reduktora spojen je zglob sa promjenljivim ekscentrom, uz Ciju pomoc¢ se
moze korigovati amplituda oscilovanja. Zglob sa promjenljivim ekscentrom je povezan preko
sfernog zgloba za kliza¢ koji ima jedan stepen slobode pomjeranja u horizontalnom pravcu,
slika 4. Uloga sfernog zgloba je da sprijeci prenosenje momenta torzije sa konstrukcije na
zglob sa promjenljivim ekscentrom, jer u slucaju da se torzioni moment prenese sa
konstrukcije na zglob, moZe dodi do njegovog ostecenja. Tako na izlazu iz kliza¢a dobijamo
Cistu aksijalnu silu, koja se potom prenosi na radnu platformu.

Kliza¢ je vezan za radnu platformu preko duplog kardanskog zgloba koji sprecava prenos
transverzalne sile sa radne platforme na pogonski sistem, slika 5. Ovo je bilo neophodno
uraditi jer bi u slucaju prenosenja transverzalne sile sa radne platforme na horizontalni kliza¢
doslo do njegovog ostecenja.

Slika 4. Horizonzalni mehanizam

Slika 5. Detalj ekscentricnog zgloba i horizontalnog klizaca

3.2. ZGLOB SA PROMIENUIVIM EKSCENTROM

Zglob sa promjenljivim ekscentrom omogucéava mijenjanje amplitude oscilovanja radne
platforme u opsegu od 4 mm do 40 mm. S obzirom na to da ga je bilo neophodno konstruisati
tako da omoguci precizno korigovanje amplitude, lako rukovanje i otpornost na udarna
opterecenja, u pitanju je najkomplikovaniji element uredaja.

Amplitudu oscilovanja mijenjamo povecavanjem razmaka izmedu centara C i C', odnosno
povecavanjem ekscentra obrtnog kretanja ekscentri¢nog zgloba, slika 6. Mijenjanje ekscentra
se ostvaruje uz pomoc¢ dvije komponente: pokretne i nepokretne, slika 7. Nepokretna
komponenta je fiksirana za izlaznu osovinu reduktora, a pokretna je preko navojne Sipke
vezana za nepokretnu. Tako pokretna komponenta klizi po nepokretnoj okretanjem navojne
Sipke. Pokretni dio ekscentricnog zgloba se sastoji od izlaznog lima koji se veze sa
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horizontalnim kliza¢éem preko prikljuénog lima. Izlazni lim je zavaren za tarne limove koji su
ujedno i kucista kuglastih lezajeva koji sprecavaju trenje. Tarni limovi su povezani osovinom
20 mm, tako da im je omoguceno okretanje bez izbocavanja za vrijeme obrtanja kompletnog
ekscentri¢nog zgloba. Slijedi da pomjeranjem pokretne komponente u odnosu na nepokretnu,
postiZemo povecavanje razmaka izmedu centra izlazne osovine reduktora C i centra osovine

zgloba C'.

SMIER ROTACIE EKSCENTRICNOG ZGLOBA

/

AX - VELICINA AMPLITUDE e
C- CENTAR 1ZLAZNE OSOVINE REDUKTORA

C' - CENTAR OSOVINE EKSCENTRI CNOG ZGLOBA

- % ~~ SMIUER ROTACIJE OSOVINE REDUKTORA

= OSA IZLAZA VEZE ZAKLIZAC n=1

— PRAVAC POMIJERANJA VEZE SA KLIZACEM

, OSA NAVOJNE SIPKE

Slika 6. Sematski prikaz ekscentri¢nog zgloba sa promjenjivim ekscentrom

Slika 7. Ekscentricni zglob sa promjenljivim ekscentrom

4. VERTIKALNI MEHANIZAM

Vertikalni mehanizam sluZi za harmonijsku pobudu radne platforme u vertikalnom pravcu,
slika 8. Za razliku od horizontalnog mehanizma koji ima promjenljivu amplitudu, vertikalni
mehanizam ima stalnu amplitudu. Ona je 10 mm i ne moZe se mijenjati iz funkcionalnih

razloga

Vertikalni mehanizam se sastoji od sljedecih dijelova:

- Noseca konstrukcija

- Elektromotor 2,2 kW, 6.200 obr/min
- Dva lanc¢anika odnosa 2:1

- Dvoredni lanac

- Reduktor prenosa 10:1

- Ekscentricni valjak
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- Kuglasti lezajevi sa kuciStem

- Posuda za mazivo

- Hidraulicki cilindri

- Osovina sa kardanskim i normalnim zglobom
- Centri¢ni valjak vezan za vibro-platformu

Slika 8. Vertikalni mehanizam

Vertikalni mehanizam vrsi pobudu uz pomo¢ ekscentri¢nog valjka koji ima ekscentar od 10
mm. Osa ekscentri¢nog valjka je ortogonalana na osu valjka koji je vezan za radnu platformu.
Tako se valjci dodiruju u jednoj tacki Sto smanjuje trenje za vrijeme obrtanja, slike 9 i 10.
Ekscentri¢ni valjak se nalazi u posudi sa mazivom koja mu omoguéava konstantno
podmazivanje, slika 10. Valjak je spojen sa nose¢com plo¢om preko dva kuglasta leZaja sa
nose¢im kuciStima. Kompletan sistem je vezan za glavnu nosecu konstrukciju preko dva
hidraulicka cilindra nosivosti 5 t, slika 10. Uloga nosecih cilindara jeste da odvoje ekscentricni
valjak od valjka koji je fiksiran za radnu platformu. Odvajanje ekscentricnog valjka od radne
platforme vrsi se za vrijeme montiranja konstrukcije za ispitivanje na platformu, odnosno za
vrijeme nanosSenja opterecenja na radnu platformu. Tako se odvajanjem valjka od platforme
sprecava unosenje sile u mehanicki sistem vertikalnog mehanizma. Kompletno optereéenje
preuzimaju nosece opruge i usljed toga se skracuju od 10 mm do 45 mm u zavisnosti od teZine
koju nanosimo na platformu. Po zavrSetku nanosenja optereéenja na platformu, odnosno
kada opruge preuzmu opterecenje i skrate se, tada se, uz pomo¢ hidraulickih cilindara,
ekscentri¢ni valjak moze podici te ostvariti kontakt u jednoj tacki sa valjkom vezanim za
platformu. Ovim postupkom obezbjedujemo da mehanizam bude optere¢en samo pri
pozitivnoj amplitudi a da pri negativnoj amplitudi optereéenje nose opruge.

CENTRICNI VALIAK

VEZAN ZA VIBRO

PLATFORMU 05A CENTRICNOG
T VALIKA

c| | c

EKSCENTRICNI

C - CENTAR CENTRIENOG VAUKA
VALIAK

C' - EKSCENTAR EKSCENTRICNOG VALIKA
C'"- CENTAR EKSCENTRICNOG VAUKA

OSA KONTAKTA  OX - VELICINA AMPLITUDE
v SA VIBRO
PLATFORMOM

Slika 9. Sematski prikaz vertikalnog mehanizma
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Slika 10. Vertikalni mehanizam

Slika 11. Detalj kontakta ekscentricnog i centricnog valjka

Osovina ekscentri¢nog valjka je povezana sa reduktorom preko osovine sa dva kardanska
zgloba i jednim normalnim zglobom. Funkcija normalnog zgloba koji se nalazi na sredini
rastojanja izmedu kardanskih zglobova jeste da sprijeCi skraivanje osovine za vrijeme
spustanja ekscentri¢nog valjka. Reduktor je povezan sa elektromotorom na isti nacin kao i kod
horizontalnog mehanizma.

5. UPRAVLIACKI DIO POBUDIVACA VIBRACIA

Promjenu frekvencije oscilovanja mehani¢kog pobudivaca zadajemo korigovanjem obrtaja
elektromotora tako Sto se mijenja jacina struje preko komandne table, slika 12.

Struja koja dolazi u komandnu tablu se pomocu niza potenciometara koriguje, te se dobija
potrebna jacina struje, ¢ime se reguliSe broj obrtaja motora. Informacija o broju obrtaja
motora se dobija pomodu induktivih senzora. Preko njih se informacija o trenutnom broju
obrtaja Salje na komandnu tablu, gdje se potom na displeju tahometra ispisuje ovaj podatak.
Tako se za vrijeme rada masine moze proizvoljno mijenjati frekvencija oscilovanja i imati
stalan uvid u broj obrtaja odnosno u frekvenciju oscilovanja.

Na komandnoj ploci se nalaze po jedan tahometar i voltmetar, posebno za svaki mehanizam.
Kombinovanjem informacija o teZini konstrukcije, veli¢ini amplitude i Zeljene frekvencije,
moZe se izraunati jacina struje potrebna za postizanje odredene frekvencije.

Na komandnoj tabli je omoguéeno proizvoljno pokretanje posebno horizontalnog mehanizma,
nezavisno od vertikalnog mehanizma. Takode postoji mogucnost njihovog sinhronog
pokretanja, ¢ime se simulira pobuda u dva pravca u vertikalnoj ravni.
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Slika 12. Komandna plo¢a mehani¢kog pobudivaca vibracija

6. ZAKLJUCAK

Razvijeni uredaj posjeduje izuzetne karakteristike koje otvaraju mogucnost eksperimentalne
dinamicke analize Siroke klase modela gradevinskih konstrukcija. Dovodenjem modela
konstrukcija u stanje rezonancije, mogu se identifikovati mnogi mehanicki parametri.

Razvoj mehanickog pobudivaca vibracija je izazvao veliko interesovanje medu studentima i
inZenjerima, pa ¢ak i u Siroj javnosti. Uredaj je izveden sa veoma skromnim finansijskim
sredstvima, iskljucivo zahvaljujuc¢i entuzijazmu prva dva autora. S obzirom na to da Zivimo u
izrazito trusnom podrucju, sva istraZivanja koja mogu dovesti do izvodenja bezbjednijih
konstrukcija su dobrodosla.

Imajuci na umu nezavidnu ekonomsku situaciju, nau¢noistrazivacki rad u zemljama u razvoju
se uspjeSno moze odvijati samo nesebi¢nim angaZovanjem sopstvenih snaga. Razvoj
jednostavnih uredaja i softvera, koji mogu pribliziti pojedine kompleksne pojmove
studentima, svakako ¢e pozitivno uticati na proces obrazovanja inZenjera, Sto ¢e posredno
doprinijeti i napretku drustva.

Sljededi korak ka osnivanju laboratorije za dinamicka ispitivanja konstrukcija bi¢e razvoj
hidraulicke platforme velike nosivosti.
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PEFYNATUBA U3 OBJTACTU NPUMIEHE PELVK/TMPAHOI ATPETATA

PE3UME

Moc/bearbMx HEKONMKO rOAMHA YuWkbeH je 3HayajaH Hanpefak y rnoriedy AOHOWEHa TexXHUuKe
perynaTMee Be3aHe 33 PeUMKAMPaHM arperaTt, WTO yTMYe Ha ONaKllaBakbe M MOACTULAj Herose
npakTMyHe npumjeHe. MnaK, HOBM €BPOMCKM MPOMWUCU CYy jow YBWjEK HEMOTMYHW, a HaLMOHANHK
CTaHZApAM U NpenopyKe NnojeauHux 3emasba mehycobHo HeycarnaleHe.

C 0631Mpom Ha HenocTojarbe Barkehe TEXHMYKE perynaTvMBe Yy Haloj ApP’KaBu, Of, U3Y3ETHOr je 3Hayaja
Nno3HaBakbe MHOCTPaHe perynatmee, Mpenopyka M WCKycTaBa y norneay nNpuvmjeHe peumkavpaHor
arperara, a WTO ce y pagy npuKasyje. MocebaH aKLeHaT CTaB/beH je Ha NPOjeKTOBake KOHCTPYKLMjCKUX
6eToHa Ha 6a3u peuunKANpPaHOr arperaTta, A4obujeHor npepasom oTnagHor 6eToHa.

KroyuHe pujequ: 6emoH Ha 643U peyuKaupaHo azpe2ama, KOHCMPYKUUjCKU 6emoH, npernopyke,
cmaHoapou

REGULATIONS IN THE FIELD OF RECYCLED AGGREGATE

SUMMARY

In the last few years there has been a significant progress in the adoption of technical regulations
regarding recycled aggregate, which affects the facilitation and stimulation of its practical application.
However, the new European regulations are still incomplete, and beside that, it is evident there is no
harmonization between national standards and recommendations of individual countries.

Given the lack of relevant technical regulations in our country, it is very important to know the foreign
regulations, recommendations and experiences with regard to the application of recycled aggregate,
which is presented in this work. Special attention is given to the design of structural concrete made with
recycled aggregates, obtained by processing waste concrete.

Key words: Recycled Aggregate Concrete, Structural Concrete, Recommendations, Standards
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1. YBOA

Peunknunparse rpaheBuMHCKOr OTMaga MPBU MyT je MACOBHO MPUMWjereHO HaKoH [lpyror
cBjeTcKor paTta y Pycumju n Hbemaukoj — Kako je Tpebano yKAOHUTM pPaTOM MopyLieHe
rpaheBuHe 1 U3rpagmTV HoBe — rpafeBMHCKM OTMAA, je MCKOPULITEH Kao 3HavajaH pecypc. O,
TaZa, @ HapouUTO HAKOH CBjeTCKor camuTa y Puo ge MaHeupy ogpxkaHor 1992. roanHe m
npomosucara AreHge 21, ca TeHAEHUMjOM yBaXKaBakba MPUHUMNA OAPXKMBOr pPa3Boja,
0O4YyBatba KMBOTHE CpeaMHe U TpeTMpakba OTnaza Kao jeAHOr 0f Haj3HAYajHUjUX eKOMOLWKUX
npobnema, y cCBUjeTy cy M3BpLIEHA MHOrobpojHa MCTparkMBakba, Koja Cy MOKasana pAa
peumKaMpaHu rpaheBuHCKM oTnaa, NpBeHCTBEHO of 6eToHa, achant 6eToHa M oneke, moxe
MMaTK WNPOK AMjana3oH npumjeHa y rpaheBuHapcTay.

MpocjeyHa CTPYKTypa O0TNaga HACTaor HaKoH pyllera ob6jeKkTa NpuKasaHa je Ha rpaduKoHy 1,
raje ce jacHo yodyaBa Aa Hajsehu gmo 4ymMHu oTnagHu 6etoH [1, 2, 3].

Kepamuka 30% ApBo 10%

nnacTmka 5%
metan 5%

octano 10%

6etoH 40%

IpacpukoH 1. MpocjeyHa cmpykmypa omnada Hacmana pywerem objekama

Mpema  CTaTUCTMUKMM  aHa/M3ama O  WCKOPMUILTEHOCTM  rpaheBMHCKOr  OTnaja
HajNpPOAYKTMBHMUM Cy Cce MnoKasane 3em/be Koje uMajy npobnem ca HanasuwIMma
KBA/IUTETHOr MNPUPOAHOr arperata WAM 036W/bHM MakbaK pPacrosioKMBOr MNpPOCTopa 3a
genoHuje. Tako ce HNp. y JanaHy noc/befrux HEKONMKO rogMHa peuumkampa oko 95%
oTnagHor 6eToHa, a WKpom 3emsbe je dopmupaHo npeko 1200 peumKaaxkHUX LeHTapa [1].
Takohe, BMCOK NpoOUEHAT peuMKAMparba je U Y HEKMM BMCOKO PasBUjeHUM €BPOMCKUM
3eM/baMa, Kao HNp. y JaHcKoj oko 80—85%, XonaHaunju oko 75-85%, y benrmju n Hbemaukoj
oKo 75% [4, 5, 6], y Kojuma je nomohy pasnnuuMTUX Mjepa ApKaBHE MOAUTUKE APYLUTBO
NOACTaKHYTO Ha peLuKAnpare M PasBoj CBUjECTU O O4YyBakby NPUPOAHUX pecypca Ha Ha4YuH
[a je peumknupatrse rpaheBuHcKor otnaga jepTuHUje og HeroBor ognararba Ha AenoHuvje —
Kpo3 noseharbe unjeHa genoHoBara (y [laHCKOj je unjeHa AenoHoBarba jeiHe TOHe KopUcHor
rpaheBMHCKor oTnaga oko 50 eBpa), AaBarbe NOBO/bHUjUX YCI0BA Ha TeHAEpPMMa NoHyhaunma
KOjW peuMKnnpajy oTnag, NoKpeTarbe ApXKaBHUX NpojeKaTa U UCTpaXkKMBarba 0 moryhHocTuma
MCKOpUWTEHa oTnaga wuta. lMopen HasBedeHOr, NMPOM3BOAHA UM MPUMjEHA peuuKaMpaHor
arperaTta yCc/I0B/beHa je U MOCTOjatbeM TEXHUYKE perynaTvee M NpenopyKka, aHain3npaHux y
TEKCTY KOju cnmjegm.

278-291 | 279



278-291 | 280 B. PagorbaHuH, M. Manewes, I'. Bopheta, M. Fpa6ex Perynatusa us o6nactu ... [1] 2013 1[1] AlT+

2. NPEMOPYKE N EBPOMNCKN HALUNOHATHW CTAHOAPAN

MNpema Cneumdukaumju 3a peumKkanpaHe arperaTe KOju ce Mory npumjerbusatn y 6eToHy,
objaB/beHOj o, cTpaHe RILEM-a 1998. rognHe, peuuKaMpaHn arperaTt je KaTeropmcaH Ha Tpu

TMNa, u To:
-tun | — arperaT Koju noTuye of, 3ngapckor oTnaaa,
-un |l — arperaT KOju NoTU4ye yrnaBHOM oZ, 6eTOHCKOr 0Tnaga u
-tnn — arperat KoOju ce CcacToju 04 MjellaBnuHe peunKanpaHor

(makcumanHo 20%) 1 npupogHor arperata (MMHUManHo 80%).

Ob6aBe3HM 3axTjeBM Koje OBa TPW TUMNa arperaTa, Npema HaBeLeHMM MpenopyKkama, Tpeba aa
33/0BoJbe, Aa BU ce MOrAN NPUMjerbUBaTU Y apMUPAHOM U HeapmupaHoM BeToHyY, AaTu cy y
Tabenu 1, a 3axTjeBn 3a HeTOHE KOju ce MOory NpojeKToBaTK Ca TaKo KaTeropmcaHum arperaTtom
natm cy y Tabenm 2.

Tabena 1 - 3axmjesu K8aaumema 3a peyuxknupaHu aepezam, RILEM [1]

(ase) cattoratsy macesms aposemmana ncaojerss) | ™A1 Tan | Tun
Q;p:;a;:azr;%%ﬁg;xg Mace y 3acuheHom CTakby % i <10 <10
ﬁgp:;a;:alrls%%wl\(:;rcr:f mace y 3acuheHom cTakby % <10 <1 <1
C‘;piga;:i%%%:\?(vgu;?: mace y 3acuheHoOM CTarby % <1 <05 <05
CtpaHe maTepuje (cTakno, acoant...) % <5 <1 <1
MeTanu % <1 <1 <1
OpraHcke maTtepuje % <1 <0,5 <0,5
Yectnue mame og 0,063 mm % <3 <2 <2
Mujecak (3pHa makba 04 4 mm) % <5 <5 <5
Cyndatun % <1 <1 <1
ifal'l:’sMMHCKa Maca 3pHa arperaTa y cyxom ke/m3 | > 1500 > 2000 > 2400




AlT+ [1] 2013 1[1] B. PagoranuH, M. Manewes, . Bopheta, M. [pabex Perynatnsa us o6nactu ...

Tabena 2 — 3axmjesu 30 bemoHe Ha 6a3u peyuKkaupaHoz azpezama, RILEM [1]

O6aBe3Hu 3axTjeBu KBanuTeTa 3a beToHe TMn | TMniu TMn
Yyewhe KpynHor peuuKanMpaHor arperata % | <100 <100 <20
Yyewhe cUTHOT peLuMKaMpaHor arperaTa % | He npenopyuyje ce
6
MakcumanHa A03B0o/beHa Knaca yBpcTohe 6eToHa C16/20 C50/60 €3
orpaHuyerba

- 33 6eTOHe y CyX0j CpeanHM, HearpecuBHOM Ty
WK BOAM M 6ETOHE KOjU HUCY U3/I0MKEHU
CMp3aBakby — HUCY NnoTpebHa AoaaTHa
ucnuTMBarba

- 33 6eTOHe y APYrMM yC/I0BMMA CpeamnHe —
notpebHa Cy AoAaTHA UCMUTMBAKbA

YCN0oBM U3NOXEHOCTU cpeanHe

[o 2008. roanHe peumnKkAnpaHn arperaTt ce H1je nocebHO TPeTMpao y eBPONCKOj perynatueuy,
anu je 6o peduHUCAH M HErOBa NPUMjEHA YCNOB/bEHA HA HAuMH Aa Tpeba mucnywasaTu cee
3axTjeBe Koju BaKe 3a NpupoaaH arperart, y cknagy ca EN 12620:2002. Takohe, go3Bosvna ce
npUMjeHa HaUMOHaJ/IHUX NPONUca Npema afeKBaTHOM MoJ/by NPUMjeHe, Tako Aa je Benuka
BputaHuja yceojuna ctaHaapa BS 8500-2:2006, Kao goaatak nponucy 3a 6etoH BS EN 206-
1:2000, HbemauKa je ycBojuna nocebaH ctaHAapa 3a peuukavpaHu arperat DIN 4226-
100:2002, Koju ce [OAATHO OCNaka0 Ha Npernopyke emayvkor oabopa 3a apmupaHn 6eToH
uTa.

MpuKkasaHe cy KnacuduKkaumje n orpaHnyera NPema HEeKMM HaLMOHANHMM Mpenopykama
3emasba EBpone, Kako canjegu.

CraHgapaom DIN 4226-100:2002, peunKanpaHu arperat ce, y 3aBMCHOCTM 0Of, CacCTaBa,
OZIHOCHO OZ, NopUjeKa maTepujana, KaTeropumLle Ha YeTupu TMna:

-tmn 1 — arperaT Koju ce gobuja peunknmparbem 6eToHCKor oTnaaa,

-TIn 2 — arperat Koju ce p[obuja peuukavMparbem O0Tnaga o0f4 pylera
objekaTa,

-T1n 3 — arperart Koju ce gobuja peunKkaMparbem onekapcKor oTnaaa u

-tmn 4 — arperaT Koju ce gobuja peunKaMparbem mjelwoBmTor oTnaga.

Y tabenun 3 cy npukasaHu cneundmryHM YCA0BK cacTaBa M CBOjCTaBa Koje npema HaseaeHOM
CTaHAapAy CBakuW o4 TMNoBa arperata Tpeba 43 3a0BO/bM, AOK Cy OCTaNM 3axTjeBu, KOju ce
opHOCe Ha rpaHy/ioMeTpujy, 0banK 3pHa, CafpiKaj CUTHWUX YECTMLA M OTMOPHOCTM arperata Ha
pasNnMunTa AejcTBa, UCTU Kao M 3a NPUPOLHE arperare.
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Tabena 3 — Cacmas u ocobuHe peyuknupaHoz aepezama, DIN 4226-100:2002 [1]

CaCquaK arperaTa y MaceHUM NpoLeHTMma ™ni ™n 2 ™n3 ™na
1 CBOjCTBa
beToH M npupoaHu arperat carnacaH ca DIN 4226-1 >90 >70 <20
KnuHkep, nyHa oneka > 80 >80
<10 <30

KpeyHu njewyap <5
OcTanu MUMHepanHU matepujanu (LWyn/ba oneka, <2 <3 <5
ManTep, Naku 1 KpynHoarperatHn 6eToHun) B B B <20
Acoant <1 <1 <1
CTpaHe maTepuje (CTakNo, Kepamuka, runc, ryma, <02 <05 <05 <1
nnacTuKa, 4pBo, nanvp)
XnopugHu joHn pacTBOpP/bUBK Y % <0,04 <0,04 <0,04 <015
KncennHama
3anpemMHCKa maca 3pHa arperaTa y Cyxom kg/m3 > 2000 > 2000 > 1800 > 1500
CTamby

. Huje
Ynujarbe Boge HakoH 10 mnHyTa % <10 <15 <20

neduH.

Mpema TexHMYKOM ynyTCcTBY 3a NPUMjEHY pPeuMKAMpaHor arperata y 6etoHuma (Richtlinie
Beton mit rezykliertem Zuschlag), o6jaB/jbeHOM 0f, CTpaHe Hemaykor ogbopa 3a apmMupaHu
6eTtoH DAfStb, 1998. rogmHe, 6GETOHM CNpPaB/bEHM Ca PeUMKANPaHMM arperatom Tpeba aa
MMajy UCTa CBOjCTBa Kao M 6eToHM Ha 6asm npupoaHWX arperata, OAHOCHO [03BO/baBa Ce
3amjeHa MpUPOAHOr arperata WM3BjeCHMM MPOLLEHTOM PeLMK/ANPaAHOr, Tako Ja HaseageHa
3amjeHa BUTHO He yTuMye Ha cBojcTBa bHeToHa. MocTusare obpasnoxeHor omoryhasa ce
NIMMUTUpParbEM YnoTpebe peunKAMPaHOr arperaTa y KOHCTPYKLMjCKMM BEeTOHMMA Y CMUCY Aa
je [03BO/bEHA MPMMjEeHa CaMo rope HaBedeHux TMnosa 1 n 2 peuuKaMpaHor arperaTa, U To
3pHa Behux og 2 mm. [lakne, ynotpeba peunKkaMpaHor nujecka ce He A03BOJ/baBa. Takohe,
npema HaBeAEeHOM YNyTCTBY MaKCMManHa [A03BO/beHa Knaca uBpctohe 3a 6eToHe Ha 6a3u
peumkampaHor arperata je C30/37, a 3axTvjeBa ce A0Ka3 OTMOPHOCTM Ha Mpa3s U asikalHo-
CUMKATHY peaKkuujy M He [03BO/baBa Ce MNpUMMjeHa Yy JnakoarperaTHOM W MpPeTXoaHo
HanperHytom 6eToHy. Mpenopy4yyje ce NpUMjeHa y CyxumM cpeauMHama M cpefuHama mane
BNA)KHOCTW, a 3@ arpecuBHuje YC/NOBE W3/I0KEHOCTU CMakbyje ce [03BO/bEHM NpoueHaT
3amjeHe NPUPOAHOr arperaTta peuuKAnpaHum, npema Tabenu 4.

Tabena 4 — [lo3sosweHa 3amjeHa NpupodHoa azpezama peyuxkaupaHum, DAfStb [1]

. Y,
Ob6nacT npumjeHe AMO PEEHRTHPAROT
arperaTa
Knaca usnoxeHoctu [ejcreo CoennHa TN 1 "N 2
npema EN 1992 ) peA 3aNpeMmnHCKN %
X0 6e3 arpecvBHoOr gejcTea BEOMa cyxa
XC1 KapboHuzaumja cyxa <45 <35
XC2 po XC4 KapboHu3aumja Cyxa A0 BAa*kHa
XF1wn XF3 mpas, 6es gejcrtea conu CPeArba i Bucoka <35 <25
3acnheHOCT BOAOM
XAl XeMMUjCKO AejcTBo 6.1aro Kopo3neHa <25 <25
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HaKoH foHoLleHa AonyHe eBPOMNCKOr CTaHAapaa 3a arperarT, WTo je o6pa3nosKeHo y aujeny 3,
HEMAUKa Perynatmea Huje CyLUTUHCKM NpomMmujeHmna popmy y cmucay 3axTjeBa Koje Tpeba aa
334,0B0/bU PeUMKIMPaHK arperat u 6eToH Ha 6asu peuMKAMpaHor arperata, Hero cy npema
HoBOM TexHu4YKom ynyTcTey u3 2010. roguHe (Rezyklierte Gesteinskérung fiir Beton — DAfStb —
Richtlinie) He opcTynajyhn op npeTxoAHe KaacuduKauuje ycarnacuaum eksuBasieHuMje ca
HOBOM €BPOMCKOM Knacudukauumjom, Tako Aa 3a arperate Tunosa 1 u 2 Bpujeau
eKBMBaseHLUMja, Kao y Tabenun 5, ca uctum obnactuma npumjeHe Kao y Tabenu 4.

Tabena 5 — EksusaneHyuja kamezaopuja KpynHoz "RA", DAfStb — EN [7]

Cacrojak arperaTa*) KaTeropwuje KpynHor peuukaMpaHor arperata
"N 1 7N 2
Rc+Ru Rcugg Rcuyg
Rb Rb1o. Rbsg.
Ra Rai. Rai.
X+Rg XRg1. XRg,.
FL FL,. FL,.
7 O3Hake cacTojaka y peLMKANPaHOM arperaTy HaBefeHe y cKaagdy ca HomeHknaTypom EN
12620:2002+A1:2008

Mpema 6enrvjckom cTaHaapay, PEUMKAMpPaHM arperaTt CBpPCTaH je y ABWje KaTeropuje, a
YCNIOBU KBanuTeTa y nornefsy 3anpeMMHCKE Mace W ynujarba W3paXKeHor y MaceHUm
NpoueHTUMa, Te OrpaHuuera HeroBe npuMmjeHa 3a ogpeheHe knace 6eToHa, gatm cy y
Tabenu 6.

Tabena 6 — 3axmjesu Keasaumema 3a peyuxkaupaHu azpezam, benauja [8]

O6aBe3Hu 3axTjeBM KBaMTETA 3a Knace arperata GBSB-I GBSB-II
3anpeMurHCKa maca 3pHa arperaTa y CyXxom CTamby kg/m3 >1600 >2100
Ynujarbe Boae 3pHa arperaTa % <18 <9

MaKcumanHa 403B0o/beHa Knaca uspctohe 6etoHa C16/20 C30/37

JaHckun Koz 3a 6eToH Ha 6a3u peumkanpaHor arperata, goHeceH 1990. roanHe, Knacudukyje
peLMKAMpPaHK arperaT Npema 3anpemMmnHCKOj Macu 1 cactaBy, a 6eToH Ha 6a3u peunkaMpaHor
arperata Ha aguje Knace GP1 u GP2, npema uBpctohM NpuM MPUTUCKY KOjy MOCTUXKE MU
NPOLLEHTY OCTBapuBatba MOZAYNA €NacTUYHOCTM Yy OAHOCY Ha ynopeaHW 6eToH Ha 6asu
npupoaHor arperata. ObaBe3HN 3axTjeBU KBanuUTETa 3a PeuuKAMpaHKU arperaTt u 6eToHe Ha
6a3n peumKkAnpaHor arperata, npema HasegeHom Koay, aatu cy y Tabenu 7.

278-291 | 283



278-291 | 284

B. PagorbaHuH, M. Manewes, I'. Bopheta, M. Fpa6ex Perynatusa us o6nactu ... [1] 2013 1[1] AlT+

Tabena 7 — 3axmjesu keanumema 3a RA u RAC, daHcku cmaHdapd [8]

O6aBe3HM 3axTjeBM KBanuTeTa GP1 GP1
3anpemMurHCKa maca 3pHa arperarta y Cyxom kg/m3 > 2200 > 1800
cTakby

YspcToha npu NpUTUCKY 6eToHa MPa > 40 >20
Mogyn enacTMYHOCTM Y 04HOCY Ha ynopeaHu % > 80 550
6eToH Ha 6a3u npupoaHor arperaTa

Y Tabenn 8 cy npuMKasaHuM 3axTjeBu 33 NPUMjEHY PELMKANPAHOr arperata y KOHCTPYKLMjCKOM
6eTOHY Npema CTaHA4APAMMA M NpenopyKama nojeaMHUX EBPONCKMX 3eMasba, FAje je, Kako ce
BMAM, Npema npenopykama BehuHe eBPOMCKUX 3emasba, Y KOHCTPYKUMjCKOM 6eToHy
[,03BOJ/bEHA MPUMjeHa arperata Koju ce gobuja peunkanparbem ctapor 6eToHa, Nnpu yemy ce
YyrnaBHOM Mpenopy4yje NpumjeHa KpynHOTr PeLMKAMPaHOr arperaTa, a 403BO/bEHN NPOLLEHAT
3amjeHe KpyMmHOr MPUMPOAHOr arperata peuuknnmpaHum Kpehe ce, ca usysetkom benrvje u
[OaHcke, oo 45% [1].

Cnuka 1. 13pada npehabpuko8aHux KOHCMPYKMUBHUX eslemeHama 00 6emoHa Ha 6a3u peyuKkaupaHo: azpezama
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Tabena 8 — 3axmjesu nojeduHuUx esporckux cmaHoapoa u npenopyka [1, 9, 10]

Yuewhe peunkavpaHor arperara

3emsmpa
CuTtaH arperat KpynaH arperat
benrnja [,03BOJ/bEH Y3 OrpaHnYera <100%
Benvka bputaHuja HWje [03BO/bEH <20%
lpuKka HUWje 0,03BO/bEH <30%
[JaHcka <20% <100%
Hemauka HUWje 4,03BO/bEH <45%
XonaHguja <20% <20%
LBajuapcka [03BOJbEH 3aBMCHO o4 NpuMjeHe

3. HOBW EBPOMNCKN CTAHOAPAU

EBpPONCKM KOMUTET 3a CTaHZApAU3ALMjY — CEN' je 2008. rogmnHe n3gao gonyHe ctaHgapAa 3a
arperat EN 12620:2002+A1:2008, Kojum cy obyxBaheHW KpymHW peunKAMpaHW arperatu
3anpemMnHCKe mace y cyBom ctamy og 1500 kg/m3 ao 2000 kg/m3 M CUTHU pPEeLUKANPaHMU

arperaTtu, ca ogrosapajyhum ynosoperbmma.

Tabena 9 — Cacmas peyuknaupaHoe aepezama, prEN 933-11:2009

Cactojak
arper;Ta Onue
Rc BeToH, 6eTOHCKM Npon3BOAM, ManTep, GETOHCKN eNleMeHTH 3a 3uaarbe
Ru HeBesaH arperat, NnpupoaHN KaMeH, Xapay/IMyku BesaH arperaT
Rb TNMUHEHM eneMeHTH 3a 3uaatbe (oneka v Lpujen), Kanuujum CUAUKATHU eleMeHTH 3a
3uaame, hennjactm 6eToH
Ra BuTymeHcKM maTepujanm
Ocrano:
- BE3aHW MaTepujanu (rnHa 1 3emsba)
X - pasHu meTanu (reoxkheBuTn 1 HersoxxhesutH)
- HennyTajyhe ApBo, NAacTMKa, ryma
- TUNCHU ManTep
Rg Crakno
FL Jlake yectuue

Mponopuuje cacTojaka y KPYNnHOM peuuKaMpaHoM arperaty yTephyjy ce y cknaay ca prEN 933-
11:2009 (tabena 9), AOK je AeKknapucarbe pPeneBaHTHUX KaTeropuja KpynHor peumkavpaHor

AaTo ctaHgapaom EN 12620:2008, kao y Tabenun 10.

CEN — Comité Européen de Normalisation — EBponcku KomuTeT 3a cTaHAapau3aumnjy
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Tabena 10 — Kamezaopuje KpyrnHoz peyuknupaHoz azpezama, EN 12620:2002+A1:2008

AT+

Cactojak arperaTta CapgpKaj Kateropuja
>90 RCgo
>80 Rcgo
270 Rc
Rc % 0
>50 RCSO
<50 RC,u,eKnapMcaHo
Hema 3axTjeBa Renr
295 Rcugs
>90 RCUgO
270 Rcuyg
Rc+Ru %
>50 Rcusg
<50 Rcup,emapmcaHo
Hema 3axTjeBa Reupng
<10 Rb1o.
< 30 Rb30,
Rb % <50 Rbs.
>50 Rb,qexnapmcaHo
Hema 3axTjeBa Rbpgr
<1 Rai.
Ra % <5 Ras.
<10 Ralo_
<0,5 XRgO,S-
X+Rg % <1 XRg;.
<2 XRg,.
<0,2” Flo,.
FL cm/kg | <2 FLy.
<5 FLs.
< 0,2 ce 3axTnjeBa camo y cneuunjanHMm cayvyajeBuMa, Kaga je BUCOK KBaUTeT 3aBpLuHe
NnoBpLUNHE YCI0B KBasnTeTa 6eToHa

PeumKknupaHu arperat, npema cagp:kajy cyndarta pactsopsbmBux y Boaum (SS), ytBpheHux
npema EN 1744-1:1998, kapa ce 3axtujeBa, Tpeba 6uUTW peknapucaH y ckaagy ca EN
12620:2002+A1:2008, npema penaBaHTHO] KaTeropuju, Kao y Tabenn 11.

Tabena 11 — Kamezaopuje peyukaupaHoz azpe2ama, npema cadpxajy cyagama pacmeopsousux y 8oou, EN
12620:2002+A1:2008

Cappkaj cyndata pacTBOp/bMBUX Y BOAU Y Canpxaj Kareropwja
MaceHUM NpoueHTUMa

<0,2 SSo,2
SS %

Hema 3axTjeBa SSnr

HaBeseHUm cTaHZapaom Takohe je aeduHwcaHo Aa ce y caydyajy notpebe yTBpAM yTULaj
MaTepuja pacTBOP/bMBMX Yy BOAM, A CAAPMKAHMX Y PEeUMKIMpaHOM arperaty, Ha MoyeTak
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Be3MBaktba LEeMeHTHe nacte y cknagy ca EN 1744-1:1998 aKo ce cymma Ha NPUCYCTBO
OpraHCKMX MaTepuja, OAHOCHO Yy cKaagy ca EN 1744-6:2006 ako ce ucnuTyje NpuUCycTBO
wehepa uan HeopraHcknx matepuja. Kateropusaumja je ns3spLueHa npema npomjeHu BpemeHa
noyeTka Be3uBara — t, carnacHo Tabenn 12.

Tabena 12 — Kamezopuje peyuxkaupaHoz azpe2ama, npema cadpxajy mamepuja pacmeopseusux y 800U, Koje ymu4y
Ha spujeme se3zusarba, EN 12620:2002+A1:2008

MpomjeHa noyeTka BpemeHa Be3nBaba (te) .
- Kateropuja

min

0 Ao

<40 Ago

> 40 AAeKnapMcaHo

Hema 3axTjeBa Anr

4. AMEPUYKHN CTAHOAPOU U MPENOPYKE

[pXaBHM pgenapTmaHu 3a caobpahaj, Kao areHuuje Ha HaumoHanHom Husoy y CAL-y,
"FHWA"?, 2008. roguHe, "NRMCA"?, 2007. roguHe n "ACPA" 2009. roguHe, msgane cy
npenopyke, a genaptTmaHn MuuureHa "MDOT"®, 2003. rogute 1 Tekcaca "TXDOT"®, 2004.
roguMHe, ctaHgapae, Kojuma omoryhasajy n noactvyy NpUmMjeHy peumKanpaHor arperata 3a
npojexkToBarbe HOBUX BeToHa.

Y Tabenn 13 npuKkasaHuW cy 3axTjeBWM HaBeAeHWX areHuumja y noraeay orpaHuyera yyewha
peuMKAMpaHor arperaTta, cneuuMduYHM 3axTjeBM 3a WCNUTMBAbE HEFOBOr KBa/aWUTeTa U
npenopyke 3a NpUMjeHy, y CMUCIY TUMOBA e/fieMeHaTa Koju ce Mory usBectu o 6eToHa Ha
6a3u peunkampaHor arperata. [eHepanHo, He Aaje ce npeumsHuje orpaHuyere 3a usbop
OTMAZHOr pecypca 3a peuuKnaxy, Tj. jeauHo ce npema cneuyudukaumju "MDOT"-a
orpaHM4aBa OBaj Pecypc UCK/bY4YMBO Ha OTMaAHW GETOH, Koju je 3a NpPBOOGUTHY anauKauujy
610 NpojeKToBaH y CKnady ca CcTaHaapgom u npenopykama "NRMCA" ga ce Kao pecypc 3a
peLMKAMPaHM arperaT MOry KOpMCTUTM CaMo OTNagHW MaTepujanm BuLer KBaauTeta. Takohe,
npema CBMM HaBeAeHWM npenopykama u cneundukaumjama us CAL-a yyewhe cuTHe
dpaKkumje peumkanpaHor arperaTa je AonywTeHo, anu je Hajuewhe anmuTnpaHo Ha 10% po
30%, ocum y MuuureHy, rgje je [AONywTeHO cnpas/bakbe 6ETOHAa Yy MNOTNYHOCTU ca
peumnKknupaHnum arperatom. YobuyajeHo ce nogpasymujeBa npumjeHa oBe TexHONOrnje 3a
6eToHe 04 KOjuX ce 3axTujeBa Maba HOCMBOCT, C TUM ga ce npema "NRMCA" npenopyuyje
M3paga U KOHCTPYKLUMJCKMX BETOHA Y3 IMMUTUPatbe YKYMHOT yyewha peumKamMpaHor arperata
Ha 10% [11, 12].

FHWA — Federal Highway Administration — ®epepanHa ynpasa 3a aytonyrese

NRMCA — National Ready Mix Concrete Association — HaumoHanHa acoumjaunja nponssohaya rotosor 6eToHa
ACPA — American Concrete Pavement Association — AMepuyKo yapyKere 3a 6eTOHCKe KON0BO3HE KOHCTPYKLUMje
MDOT - Michigan Department of Transportation — enapTmaH 3a caobpahaj MuunreHa

TXDOT - Texas Department of Transportation — [lenapTmaH 3a caobpahaj Tekcac
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Tabena 13 — lpenopyke u cmaHOApOU 3a peyuKknupaHu aepezam, CAA [11]

OrpaHuyersa yyewha

OrpaHuyetbe y nornesy Tvna

Hasus .
rovne peunKkanpaHor enemeHTa o, 6eToHa Ha 6asu CneunduyHm 3axTjesmn
Py arperarta y 6eToHy peunKanpaHor arperata
MBUYHALUM, PUTONN, YBANTHU
uronu, Tpotoapu, bapujepe .
P » TP Py, Dapuepe, OTMNOPHOCT Npema AejcTay
MDOT Hema orpaHumyera NpUNAAsHU NYTEBKU, NPUBPEMEHN mpasa
6ETOHCKM KOI0BO3M, pamrie,
6aHKUHe
NPUK/bYYLM, LIAXTOBK, PUTONN,
MBUYHbALY, pamne, TpoToapw,
<20% cuTHOT npwuaasHu n NnoMmohHu NyTesw,
TXDOT peunKkanpaHor cuapa, nognore, 6eTOHCKM HUCY AaTn
arperaTa KONOBO3W U Ap. eN1eMEHTH 33
Koje ce 3axTujeBa uyBpcToha
marba og 21 MPa
<10-20% cutHor KOHTPOAA cagpKaja
€/1IEMEHTU KOJIOBO3HUX .
FHWA peunKkanpaHor KOHCTOVKLMIA LUTETHMX MaTepuja Kao
arperaTa PYKLM) LITO cy xnopuau, cyndatu
KOHCTPYKTUBHU €1eMeHTH Nog,
CNoBOM Aa cagpe < 10% ce4MMYHA KOHTPO/IA
< 10-30%, 3aBMCHO 0f, ¥ A AP p,' P
NRMCA nopiiekna” peunKanpaHor arperata u ynujarba n 3anpemmnHcke
Py HEKOHCTPYKTUBHU eNeMeHTM NoA, | mace 3pHa arperaTa
ycnoBom ga cagpxe < 30% "RA"
< 10-20% cwHor e/1eMEeHTU KOJIOBO3HMX OTMOPHOCT Npema AejcTs
ACPA peuuKanpaHor . P P AcIcTBY
KOHCTPYKUMja mpasa
arperaTa

i MNpema npenopykama NRMCA, npumjeHa peLmKAnpaHor arperaTta y 6eToHy ce orpaHuyasa Ha 10% ako
je arperat npusBeseH U3 reHepanHor oTNaga of pyllera objekaTta, o4HOcHO Ha 30% akKo je arperat
npousBefeH o4 MaTepujana Ynja je opurimHanHa Yspctoha npu Nnputucky seha og 21 MPa.

5. JANAHCKHN CTAHOAPAW U MPENOPYKE

Mpema janaHCKOM CTaHZapAy 3a KopuWTere pPeLMKaMpaHor arperata M 6eTtoHa Ha 6a3u
peumKknnpaHor arperata, objas/beHom 1977. roanHe, npenopydyje ce camnjeaehe:

- 4yyBaTV OABOjEHO peuMKIMpaHe arperate npomnsseaeHe og 6€ToHa PasNNUMTOr KBaUTETa
WA NPOU3BEAEHE Ha APYraymju HaumH,

- 4yyBaTW OABOjEHO PeuMKaMpaHe arperate o4 APYrUx TUMOBA arperara,

- obaBe3Ho Pa3BpPCTAaTU CUTAH OA4 KPYNHOI peunkKAInpaHor arperaTa,

- 36or

n3paxkeHe CMNOCOBHOCTM ancopnuuje peuuKAnpaHor

06e36unjeanTn cyxe ycnose 3a HEroBO CKAALMULLTEHE,

arperata notpebHo je

- He Tpeba KOpuUCTUTM UCTO MoOCTpojerse 3a Apobsbetbe oneke U GETOHA WAW Ce HaKOoH
Apobsberba oneke Noctojere Tpeba AeTa/bHO OUUCTUTU.

YcnoBu KBanuteTa Npema HaBedeHOM CTaHZapay Aati cy y Tabeau 14, npu yemy ce
npenopydyje Aa NPUAMKOM crnpas/batba 6eTOHa Ha 6a3u peumKAMpaHor arperata KoanunHa
LeMeHTa y MjeLlaBuHm He 6yae marba og 250 kg/m? [8].
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Tabena 14 — KapakmepucmuKe peyukaupaHoz azpe2ama, janaHcku cmaHoapo [8]

. K C
Ob6aBe3Hu 3axTjeBW KBaMTeTa 3a arperat PynaH pelnknupani UTaH peLMKAMpanu
arperar arperar
3anpemMuMHCKa maca 3pHa arperaTta y kg/m3 > 2200 > 2000
CYXOM CTatby
Ynujarbe Boae % <7 <13"
KonnumHa nsrybs/eeHe cyncraHue npu % <1 <8
npary
AnconyTHa 3anpemmnHa % >53 -

") Mpema HoBMM janaHcKMm npenopykama "TR A006 2000 — Concrete using recycled aggregate”,
JonyliTeHa BpujeaHOCT yNujarba BOAE 33 CUTHU PEeLMKAMPAHM arperar je KopurosaHa Ha 10% [13].

Mpema uCTpakmnBakby janaHCKUX HaydHuKa F. Tomosawa u T. Noguchi, objaBbeHom 2000.
roguHe y JIoHOOHy, Npenopy4yyje ce KnacudukaLmja peLmKaMpaHor arperata npema creneHy
ynvjara BoAe W OTNOPHOCTM Ha [AejcTBO Mpasa, ucnutaHo nomohy ybpsaHe meToae
noTanarem y pacTsop HaTpujum cyndata (Na,SO,), Ha yKynHO 5 Knaca arperata gobujeHor og,
peumnknupaHor 6eTtoHa, U To TpW KaTeropuje KpynHor arperata (Cl, C2 n C3) u asuje
KaTeropwuje cutHor arperata (F1 n F2), npuKkasaHo y Tabenn 15.

Tabena 15 — Knace aepezama 00 peyukaupaHoz 6emoHa, Tomosawa&Noguchi [14]

BpcTta peunkanpaHor arperata KpynaH arperat CuTaH arperar
Knaca arperata C1 C2 Cc3 F1 F2
Ynujarbe soge % | <3 <3 <5 <7 <5 <10

OTNOPHOCT Ha Mpa3 —
meToAa notanamway % || £12 <40 <12 - <10 -
pactsop Na,SO,

O6pasnioxerbe 3a OBAKBY KAacUdUKaLMjy UCTPAsKMBAYM Cy HAWAWM Y YMHEHWULM Aa BUCOK
cTeneH ynujakba BOAE YKasyje Ha Be/IMKY KOJNMUYMHY CTapor manTepa, Koju obaBuja 3pHO
OPWUIMHANHOr arperata, WTO MNpPema Be/NMKOM 6pojy MUCTpa)KuMBarba yTUYE Ha CMakbere
yspcTohe Npu NpUTUCKY, Nnosehare AePpopMaLMOHNX CBOJCTABA M CKyM/bakba, Te reHepanHo
CMakbere KBasuTeTa y norneay TpajHOCTU HOBOT HeToHa.

Kako ce BuMaM Yy NpeanoxeHoj Knacudukauunju, KpynHuM peumknmpanHm arperat Cl uma
Hajbosbu KBanUTeT, ca Hajmarom BpujegHowhy ynujarba Boae, a TMMe u Hajsehy moryhHoct
3a npumjeHy. lNopepn HaseaeHor, npeasoxeHe cy u moryhe npumjeHe 6eToHa npema
cafpKajy aedrHucaHe Knace peumKaAMpaHor arperaTa, npukasaHo y Tabenu 16.
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Tabena 16 — Moeyha npumjeHa 6emoHa npema knacama "RA", Tomosawa&Noguchi [14]

Yspctoha
O3Haka KpynaHn | CutaH 6e$o;a MpepnoxeHa ynotpeba 6eToHa ca peumKAnpaHnm
npumjeHe | arperat | arperat arperatom
MPa
MNHKerepcKu 0bjeKkTn
cl a1 npupoaHy | 18-24 ApMUpPaHKN U HeapMUpaHu BeTOH: AoHM CTPOj
MOCTOBA, TyHe/icKe 0610re, NOTNOPHU 3UA0BU
npUpPOAHN HeapmupaHu 6eToH: 610K0BM 3a 3uaarse, nognora
Cll Cc2 16-18
mwan F1 3a nNyTeBe, JOKOBM, NOTNOPHM 3MA0BU
cll c3 F2 <16 TamnoHwu, cnojeBn 3a n3paBHaBare
3rpage
Bl Cc1 npupoaHu | 218 EnemeHTM KOHCTpYKUMje 3rpaga
Bl c2 npupogHun | 218 Temesbu, WLMNOBU
Bl 2 F 518 TemesbHe nnoye, naoye Ha TAy, C10j 33
n3paBHaBare
B IV c3 F2 218 MNopnore, cnojesn 3a n3paBHaBare
6. 3AK/bYYHAK

PeumKknupaHu arperaT, U TO NPBEHCTBEHO OHaj AJ0OMjeH Kao NMPOAYKT npepage oTnasgHor
6eToHa uma cBe Behy npumjeHy y 3em/bama Koje npaTte TPeHA0Be OAPKMBOT pa3Boja, Tako Aa
Cy OHe NoC/beftbMX HEKOJIMKO roguHa AOHWjene HU3 npernopyka M cTaHAapAa Bes3aHo 33
MoOryhHOCT KopuwTera M ycnose y Mnornedy KBanuteta npeameTtHor. YnoTtpeba cuTHor
peLMKNMpaHOr arperaTa 3a uspaay HoBMX BETOHCKMX MjeluaBUHa Yr1aBHOM Huje AonyluTeHa
WK je Y HEKUM CNy4vyajeBUMa IMMUTMPAHa 3HATHO CTPOXKMM KpUTEPWUjyMUMA Y OLHOCY Ha
npuUMjeHy KpynHux ¢pakumja.

MpojeKkToBatbe KOHCTPYKLUM]CKUX BETOHCKMX MjellaBMHa Ca acrekTa NpumjeHe peLmKaMpaHor
arperata Hajuewhe noapasymunjeBa NpUMjeHy W3BjeCHOr MpPOLLEHTa KpynHe ¢paKkuuje,
PasIMuNTUX OrpaHuMyera, M TO Ha HAuMH [fa He YyTUdYe 3HayajHO Ha 3axTujeBaHe
KapakTepucTMKke HeToHa y ouBpcnom ctaky. M3 HaBegeHor mpousunasu fa je 3a TakBe
npumjepe AO0BO/BHO WMMATU CTaHAApAe Koju AeduHUWY cacTaB M PUSUYKO-MEXaHMUKe
ocobvHe peuMKAMpaHOr arperata, a Kako je To A06puM AMjeNoM U YYMHEHO HOBUM
€BPOMNCKMM CTaHZapayMa W npeacTtaHfapguma. Mehytum, ako ce possonn Behe
NPOLLEeHTYaNHO yyewhe peumKAMpaHor arperata Uau HNp. MjellaBuHa KPYNHOT peLmKaMpaHor
arperaTta v cuTHor npupoaHor (yobuuajeHo pujedHor) arperaTa, Taga he ce y Hajsehem 6pojy
c/lyyajeBa CBOjcTBa 6eTOHA Ha 6a3u peumKAMpaHOr arperata OUTHO PasIMKOBATU Y OAHOCY Ha
cBojcTBa ynopeaHor 6eToHa Ha 6a3n NpupoaHOr arperaTa, Na CTaHAApAM WM NPOMUCK Koju
Ba)ke 3a KnacuyaH 6eToH Hehe 6UTK NpUMjerbuBM (M3y3eTaK MoXKe BUTU jeanHo y cayyajy aa
Ce peumKANPaHK arperaTt NpoM3BoAM of OoTnagHor 6eToHa BUWKX NepdopMaHcH y oAHOCY Ha
UW/baHW HMBO KBA/IMTETA HOBOr BeTOHa — WITO Cy Yy NpaKkcu pujeTke cuTyauuje). [akne, 3a
reHepasHy npumjeHy Behe KONMUYMHE peLUKAMPaHOr arperata y mjelwaBuMHU HEOMXo4Ho je,
nopes craHgapfa 3a arperat, umatnm nocebHe craHAapge v nponuce 3a 6eToHe ca
peLMKAMpPaHMM arperaTtom, Kao 3a HOBY BpCTy H6eToHa.
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MOJE/NOBAHE NOMUCA CTAHOBHULUTBA 3/TATUBOPCKOI OKPYTA
MPUMEHOM TMUC-A

ATICTPAKT

OCHOBHa 3aMMCa0 OBOTr paZa jecTe Aa Ce KBaJIUTETHO U ePpUKACHO NPeaCcTaBu CTPYKTypa CTAHOBHULITBA
Kopuwherem pasnnunTUx Kaptorpadckux metoga nmnnemeHtuparux y N'MC codteepcke nakete. Kao
TeCcT noapyyje npukasa moryhHocTM mMopgenoBarba MOMNMca CTaHOBHUWTBA npumeHom [UC-a yseT je
3natnbopckun oKkpyr. Mpu mogenosary NonMca CTaHOBHULITBA KopuwheHe cy KnacuyHe KapTorpagpcke
MeToae MMNAeMeHTUpaHe y codTBepckom nakety Arc Gis ¢upme ESRI, Kao wTto cy: meTtoga
KapToZujarpama, meToga KapTorpama, Mmetoza o60ojeHux NoBpLIMHa (apena) u meToaa Tayaka.

KroyuHe pujeyu: M'MC, modenosarbe mo0amaka, nonuc CMaHosHUWmMaea, 31amubopcKu oKpye

MODELING OF POPULATIONS ESTIMATES FOR DISTRICT ZLATIBOR USING GIS

ABSTRACT

The basic aim of this article is to qualitative and efficacious present population structure using different
cartographic methods which are implemented in GIS software packages. For test area we take district
Zlatibor where we present possibility modeling population estimates using GIS. In modeling population
estimates we use classical cartographic methods which are implemented in software ArcGis ESRI
Company like are: cart diagram method, cartogram method, colored areas method and point method.

Key words: GIS, data modeling, population estimates, district Zlatibor
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1. YBOA

Y6p3aHu pa3Boj reorpadckmx MHPOPMaLMOHUX CUCTeMa Noc/iefHuX roguMHa OTBOPMO je m
HoBe MoryhHOCTM pa3Boja KapTorpadcke npoaykuuje. MNojaBsbyjy ce M HOBU KapTorpadcku
npoussoan, a came MMC-annvKaumje nocTajy CBOjeBPCHM reHepaTopy TemMaTCKMX KapaTa.
MehyTum, KOHaYyaH M3aes KapaTta U Aasbe je 3aBUCaH Of, BEWTUHE M 3Harba KapTorpada, Kao u
3axTeBa KpajibWX KOPUCHWMKA. Jassbajy ce MoryhHocTM Aa WM camMu HanpegHu Kpajiu
KOPUCHULM MOTYy KPeupatTu KapTe Yy OKBMPMMA CBOjUX MWHTEpecoBarba. TaKaB pas3Boj
KapTtorpadcke npoaykuuje y F’MC oKpy»Keky oCTBapeH je, npe ceera, pa3Bojem 6asa nogartaka
O NPOCTOPY M anaTta 3a aHanuM3y nogaTtaka O MPOCTOPY cagp)KaHux y Tum 6asama, Kao u
pa3sojem codpTBEpPCKe NoApPLIKe 3a KapTorpadcKo n3aaBallTBo.

2. MOJENN NOOATAKA

MpocTopHU Mmoaen nogaTaka cacToju ce U3 Aena Koju Cce OAHOCU Ha XOPU3OHTaHY NpeacTaBy
3eM/bUWITa — MNOJIOXKAjHA OCHOBa (X, y) M AeNa Koju ce O4HOCM Ha BUCWMHCKY NpeacTaBy
3eM/bULLUTa — BUCUHCKA OCHOBA (X, Y, z).

KoHuenTyanHuM moZen nopaTtaka NpescTaB/ba KOMYHUKALMjy KOPUCHMKA ca Ha3om nogaTtaka
NpeKko aniauKaumja wauM cTaHgapaHor jesuka (SQL). MeT Hajno3HaTUjuUX KOHUENTYanHUX
MmoJena nofataka Cy: Xujepapxujcku, XWOpUAHW, MPEXHM, pPenaumoHn U 06jeKTHO
opuvjeHTMCaH mogen nogataka. OHW KopwucTe y OCHOBM TpW TMMA CTPYKType nogaTtaka: Tun
ctabna, HeypOHCKKU TUN M TabenapHu Tmn.

Xnjepapxmjckm mogen nogaTtaka je HajcTapuju KOHLEeNTYyalHW moAen noAaaTtaka, Koju KOpUcTu
cTpory xujepapxujy usmehy objekata. C 063Mpom Ha To Aa caga MMa Camo UCTOPMjCKM 3Hauaj,
HWje NoTpebHOo Heroso NocebHoO pasmaTparoe.

XWBPMAHM KOHLENTYaNHN MOAEeN NojaTaka NpeacTaB/ba KOMBMHaLM]y Pa3sHOPOAHMX MOJena,
na ra, Takohe, He Tpeba nocebHO pasmaTpaTu.

MpeKHM KoHLEeNnTyasiHM MoZen noaaTaka, 3anpaso, NpeAcTaB/ba NPOLIMPEHE XWjepapXnjckor
mogena. To npowwupewe ce ornega npe ceBera y TOMe A3 Y3 CBaKy TayKy NOCTOjU
nHPopMaLMja O CBAKOj NIMHUjM Ca KOjOM je TayKa nosBe3aHa. Y TOM MOLENYy TauyKe ce He
NoHaB/bajy, @ Be3e u3Mehy HUX ce yKpwTajy. TakaB KOHLENTyalHM mMogen nojaTaka je
nocebHoO norogaH 3a MOAENoBatbe FeOMETPUjCKUX nogaTaka. 36or cBoje penaTMBHe
jepHocTaBHOCTM pocta ce Kopuctn y TUC TexHonorwju, norotosy y c/y4vajeBuma rae
OOMUHMPajy reomeTpujckm nogaum [1].

KBanutaTMBHO BULWIWM HWMBO KOHLLENTya/HOTr MOJAE/ioBakba NpencTaB/ba pPenalyoHu MoAen
nogataka. OH ce 3acHMBa Ha TabenapHOj KOHUENuuju, No Kojoj ce nmoAauu cmewTajy Y
nocebHo ausajHupaHe Tabene. Tabene cy opraHuM3oBaHe y BMAY MaTpMUA ca KOJIOHama U
pefoBuMma. Ha TakaB HauuMH ce oOcCTBapyje 3afoBosbaBajyha 6p3nHa 3anucuBarba U
npeTpakMBatba NojaTtaka.

O6jeKTHO OpUjeHTUCAaHW KOHUENTya/siHW MoAen noJaTaka je HajBULLIM WM HajHOBUjU TUN
MoAenoBarba. 3aMULLI/bEH U PasBUjeH Kao MNpPOLIMPEHE PefauMoHOr mogena noaaTtaka,
CNYXW 3@ UCNpaB/batbe HEKUX HEroBMX HeaoCTaTaka, Mpe cBera pagu NoApLuKe HOBUM
TMMNOBMMA MOAaTaKa 3a Kojuma ce jaBuia notpeba. O6jeKTHO OpujeHTUCAHM KOHLENTyanHu
MmoAen nogataka umMa mMoryhHOCT pafa C KOMMAeKCHUM objekTMma, npu Yemy ce HUXoBa
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CTPYKTYpa, MaKo je Mo3HaTa, He npukasyje KopucHuKy. OH MMa Ha pacrnonarakby camo 4aTu
objekaT W Herose aTpubyte. Taj HauWH je 3HATHO OpPXM Of penaunoHor, rae ce 3a
yCroCTaB/batbe TaKBOI ObOjeKTa MoOpa YCMOCTaBUTU BesMKM 6poj penauuja v M3BpWUTH
npeTpa)kmMBarba nogaTtaka. ObjeKTHO opujeHTUcaHn mogen omoryhaBa M pag c ancTPakTHUM
nojMoBMMa Kao objekTuma. Kopg wera je moryhe aeduHucarbe NOrMYKor onepartopa Hag,
noZauMma, LWTO je NOro4HO 3a NPOCTOPHE aHaM3e, Na CTora Hanasu BeNnKy npumeHy y T’MC-y

[2].

3a NOrMYKKM MoZen nogaTaka noTpebHo je pasBpcTaTM M OPraHM30BaTH e/IeMEeHTE CagpiKaja y
reobasy nogataka, Tako [a OHM 4YMHe ¢yHKUMOHanaH ckyn. [akne, Tpeba ycnocrasutu
oaHoce usmehy eHTuTeTa, feduHUCaTM TUMOBe aTpmbyTa, OLHOCHO HaMPaBWUTM CTPYKTYPY
reobase nogaraka.

3aBpLWHM HUBO MOAENOBaa NogaTaka NpuU ancTpaxoBakby peasiHor CBeTa je GU3MYKM moaen
nofartaka UM CTPYKType aatoTeKka. Taj HMBO ce peanusyje nomohy 6asa nogataka u 6asu ce
CaMMM CMelUTareM MogaTtaka y Memopujy padyHapa, 6e3 o63upa Ha KOHUENTyasHu W
NIOTVYKKM Mo4en nogaTaka.

3. U3PAOA TEMATCKMUX KAPATA HA OCHOBY BA3A NOAATAKA O MNMPOCTOPY

M3pasa TemMaTcKMX KapaTa Ha OCHOBY 6asa mojaTaka O MPOCTOPY 3aCHOBaHa je Ha aHa/iu3u
nogartaka o npoctopy. KoHuenTyaaHu NpucTyn aHaansu nogaTtaka o NPOCTopy AaT je Ha CaMum
1. BehuHa codpTBepcKMX nakeTa 3a pag ca 6asama nogaTaka o NPOCTOPY MMa Ha pacrosiarakby
BE/NMKM Bpoj onepaunja 3a 06pagy NPOCTOPHUX M HEMPOCTOPHMX KOMMOHEHTW MojaTaka.

Heduuucame NHba anannie
U YCIIOBA 38 HIIXOBY pCalH3aljy

h 4
Ipnnpera nogaTaka 3a
TPOCTOPHY AHANIH3Y

¥

HMzeplieme
MPOCTOPHE AHATIH3E

A 2

HMsepuicme
CTAaTHCTHYKE AHANH3E

h 4

Onena M HHETepIIpeTallldja
pesynTaTa

h 4
Hopana aHanuse npeMa
CYreCTHjH KOPHCHHEA

11711 ]

h 4

ITpeseHTaIMja pe3ynTaTa

Cnuka 1. AHanu3a Nnodamaka o NpPocmopy — KoHuenmyasaHu npucmyn [3]

CraTMCTMUKa aHanus3a pesynTata je ciegehu Kopak HaKOH aHanu3e MPOCTOPHMX MogaTaka.
MoTom cnege npunpema M MHTepnpeTaumja pesyntarta. YonwTe, ako je KOPUCHUK £06po
ynosHaT ca CcamuMm noJauvMma, Taga OH MOXe Aa u3sede rpyby aHanusy nNpPOCTOPHMX
nogartaka.
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Pe3yntatM aHanuMse NpoOCTOpHWMX NojaTaka Hajuewhe ce npuKasyjy y BuAy M3BewwTaja C
KapTamMa, aujarpamuma un Tabenama, ga 6u ce HarnacMAM HEKU enemeHTU UAN UAYCTPOBaNU
3aK/byuum. Y okBupy codrtBepckor naketa Arc GIS, amepuuke komnaHuje ESRI, passujeH je
moayn Layout Koju ce KOpUCTM 33 Kpeuparbe pesyataTa aHanuse y Kaptorpadckoj dopmu.
Mpumep jegHe TemaTcKe KapTe Koja npeacTaB/ba TecT nogpydje (3natmbopcku okpyr) vy
Layout-u Arc GIS-a gaT je Ha canum 2.

Cnuka 2. Kapma 3namubopckoz okpyaa

31aTMBOPCKMN OKPYr ce Hanasu y 3anagHom aeny Penybavke Cpbuje n npoctmpe ce Ha 6.142
km’ 1 TMe YnHK Hajsehu okpyr y Cpbuju. ObyxsaTa rpaa u onwTuHe [4]:

o [pag YKuue, rpaacko Hacesbe Yxkuue,

e  OnwTtuHa bajuHa bawrTa, rpaacko Hacesbe bajuHa bawrTa,

e  OnwTtuHa Kocjepuh, rpaacko Hacesbe Kocjepuh,

e  OnwTtmHa Moxera, rpagcko Hacesbe Moxera,

e  OnwTtmMHa YajeTnHa, Hacesbe YajeTuHa,

e  OnwTtuHa Apube, rpaacKko Hacesbe Apube,

e OnwTtunHa Npunboj, rpapcko Hacesbe Mprboj,

e OnwTnHa Hosa Bapow, rpaacko Hacesbe Hosa Bapow,

e  OnwTtuHa Npujenosve, rpaacko Hacesbe Mpujenosbe m

e  OnwTtmHa CjeHunua, rpaacko Hacesbe CjeHnua.
CeauwTte oKpyra je Yxuue. Mpema nonucy ctaHoBHUWTBA 13 2002. roguHe y 3natubopckom
OKpyry nma 313 396 ctaHOBHMKa. Pasnnka namehy HatanutetTa u MopTannuTeTa y OBOM
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oKpyry je -582, na je npupoaHu npupawTaj -1,9%0. Hajsehu npupoaHun npupawTaj je y
onwTnHu CjeHuua, u 1o 199 cTtaHoBHMKA (7,1%0 Ha OMWTUHCKOM HUBOY), @ HajHUXM Yy pagy
Ykuuy -160 ctaHOBHMKA (-1,9%0 Ha ONWTMHCKOM HMBOY). MNogaum o NpMpoAHOM NpUpPaLLTajy
cy n3 2004. roguHe.

4. METOOM NPEACTAB/bAHA TEOTPA®CKNX OBJEKATA N MOJABA HA
TEMATCKNM KAPTAMA

3a npuKasMBarbe cagprKaja TEMATCKMX KapaTa KopucTe ce MeToau U 3Haun. Kaptupatm Heky
nojaBy 3Ha4YM MPeACTaBUTM HeH MO0J0XKaj, MPOCTOPHU pacnopes, KBaHTUTAaTUBHa M
KBanuTaTMBHa obenexja. KapTupare ce BpwM no usabpaHom meToay, KapTtorpadckum
U3pakajHUM cpeacTBMMa. MeToau KapTupakba Aefe Ce Ha KBa/JMTAaTUBHE, KBaHTUTAaTUBHE U
yHuBep3anHe. O6UYHO ce KOMOUHYjy ABa UM BULLE METOAA KapTUpakba.

4.1. METOJ BOJA NN PEJOHUPAHA

MeTton 60ja unn pejoHMparba je MeToh pasrpaHWYeHOr W npernegHor npeacTaB/bakba
KBA/IMTAaTUBHUX  KapaKTepuctuka  ogpeheHe nojaBe, Koja MMa  KOHTUHYMPaHO
pacnpocTparberbe Mo TepUTOpMjM (KapTa HAaUMOHANHOr cacTaBa, Mefo/ioWKa KapTa, KapTa
penurnje u gp.). KapTupatrbe nojaBe yc/ioB/baBa HEHO pallyiatbUBakbe HA TUMOBE, BPCTE UK
BMIOBE jaB/batba, YCTAHOB/baBake rpaHMLA HUXOBOM pa3aBajaba, a 3aTum M3bop HauumHa
uspaxasara (M3bop 60ja man wpadype). HajjeaHOCTaBHUM HauMH MpPUKasMBakba BPCTa
YHyTap nojeauHe nojase je 6ojerbeM MNOBPLUMHA, MPUMEHOM pacTepa M lWpada, 3HaKOBa
(Tauke, KpyroBu, upTe W Ap.) WMAM pasHUM KombBWHauMjama 3HakoBa K wpadypa.
KombuHaumjom 60ja, pacTepa, wpadypa u 3HaKoBa Mmoryhe je wu3BpWUTU AeTajbHy
Knacudukaumjy. Metog 60ja npumerbyje ce M Kaga Ce He MOXKe W3BPWWUTU CTPOro
pasrpaHu4yaBarbe nojaBa (HaLMOHaAAHWM CacTaB CTAaHOBHULLTBA) y BUAY Wwpadypa [5].

4.2. KBAHTUTUBHWU METOAWN NPEACTAB/bAHA HA KAPTAMA

KBaHTMTET M ynopehunBarbe BpeaHOCTU ABE UM BULLE NOjaBa MOCTUMKE Ce KBAHTUTAaTUBHUM
MeToAaMMa: Tauyaka, 30/MHMja U KapTorpama u Kaptoamjarpama.

4.2.1. Metop TayaKa

MeTopg Tauaka npumekbyje ce 3a NpuKasMBarbe KBAaHTUTATUBHUX KapaKTepPMCTUKa NojaBa, Koje
MMajy MacoOBHO PacnpocTMpambe pasnmynTte ryctuHe. Pacnopegom Tayaka Ha KapTu yKasyje ce
Ha CTBApHM pacrnopej, pacnpocTupare U ryctuHy oapeheHe nojase. AKO cy Tauyke HocuMoum
ycBojeHOr 6poja jeauHULA Mepe OAHOCHE NojaBe, OHAA CY M KBAaHTUTAaTMBHM NOKa3aTesbu
pate nojase. KBaHTMTaTMBHM nogauu aobujajy ce bpojarbem Tayaka Ha TepuTopuju U
MHOXeHeM C ,TeXMHoM” Tauke. M3bop ,TexuHe” Tauke 3aBuUCM 0f, pasmepa KapTe,
WHTEH3MTETa M TYCTUHE KapTupaHe nojase. [MpMMeHOM TayaKa pasnmuntux 6oja M3parkasajy
Cce KBa/IMTaTMBHA CBOjCTBa BuWe MojaBa. Tume je omoryheHo ynopehere pernmoHanHux
pa3nunKa nojasa U HUXOB MON0XKaj YHYTap came nojase.

4.2.2. MeTtopg KapTorpama

KapTorpam je upTeX Kojum ce npuKasyje NpoceyHa Be/iMuMHa NojaBe y OKBUPY oppeheHmx
jeovHuMua TeputopujanHe nogene, Hajyewhe agMWHUCTPATUBHUX. TaKO HMNP. KapTOrpamom
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MOXe ce NpeacTaBUTU NPOCeYHa ryCTMHA Hace/beHOCTU CTaHOBHULUTBA, NpoLeHaT 0bpaansmx
MOBpWMHA Yy OAHOCY HA YKynNHy MOBpWWMHY M Ap. Hepoctatak oBor metoda je
HEEeKOHOMMYHOCT, jep ce NPEeKo KapTorpama He MOXKe HaHeTU Apyru cagp:Kaj. Kaptorpamu ce
KOpWUCTE 3a NpeAacTaB/batbe KBAHTUTAaTMBHUX MNpPOMeHa nojase y ogpeheHom nepuogy
(npupawTaj cTaHoBHMWTBA, Aenonynauuvja u ap.). Kaptorpamom ce 6o/be npeacTaB/bajy M
bpKe carnefaBajy HYMEpPUUKM MOJALM, PErMOHaNHM pacnopes KBaHTUTAaTMBHUX OAHOCA
YHyTap nojase y ogHocy Ha TabenapHO NpeAcTaB/batbe.

4.2.3. Mertopa KapTogujarpama

KapToamjarpamn cy Ha KapTu nNpuMmerbeHn gujarpamn. MeTtoaom KapTtogujarpama
npeacTas/bajy ce rnojaBe y ancoiyTHOM M penaTtMBHOM BUAY YHyTap ogpeheHux jeguHuua
TepuTopujanHe nogene, Hajuyewhe agMUHUCTPaATMBHE. M3parkajHa cpeacTBa Kofa OBOr MeToaa
mory 6uTM pasnunuuTa, y Buay ctybuha (ycnpaBHMX, XOPU3OHTa/NHUX), Kpyra, KBaapaTa,
TPOYrna, WU3OMETPUjCKUX CcanKa u ap. MNpumeHom Buwe BpCTa KapToaujarpama, 6oja u
CTPYKTYpa NpuKasyje ce pa3BUTaK Nojase y BPEMEHCKMM npouecuma [6].

5. MOAE/NOBAHE NOMUCA CTAHOBHULLTBA

,CTaHOBHUIWITBO Penybanke Cpbuje unHe CBU /byaM KOjU CTaNHO Haces/baBajy HeH MPoCTop,
yK/bYYyjyhu n gunnomatcko ocobsbe Penybanke Cpbuje, pagHuKe Ha NpuBpeMeHOM paay Y
WMHOCTPAHCTBY M 4YJaHOBE HWUXOBMX Mopoauua, — Penybanuku 3aBof 3a CTaTUCTUKY.
KBaHTUTaTMBHO obenexje unHe: 6pP0Oj CTAHOBHWKA, FYCTUHA HACE/bEHOCTU U NPOCTOPHU UK
TeputopujanHu pasmeluTaj. Moa KpeTakbem CTAaHOBHULUTBA Pa3MaTtpajy ce NPMpPOAHO KpeTakbe
(NpupoaHn pasmewTaj) M MexaHUMYKO KpeTarbe (murpauumje). CTPYKTYpHM cacTas
CTQHOBHMLITBA YMHWM pasmaTparbe No nosy, CTapocTy, obpasoBarby, 34paBCTBEHOM CTakby,
COLMOEKOHOMCKOM CTakby, KNacu, KYNTypu U KMBOTHOM CTaHAAPAY, HALMOHANHOM CacTaBy U
NOJINTUYKOj NPUMNALHOCTW.

5.1. PE3Y/ZITATU NONMWCA 13 1991. 1 2002. TOONHE

Mpu Kopuwhery MNOMUCHUX pe3ynTata, Tpeba uMmaTtv y Buay Aa AeduHUUMje CTajHoT,
OAHOCHO YKYMHOr CTaHOBHMLWTBA, Y nonucuma m3 1991. n 2002. rogmMHe HUCY Y NOTNYHOCTH
ynopeaumse. Mo gepuHmumjm us nonmca ms 1991. rogmHe, y CTaJIHO CTAHOBHMLITBO je, Nopes,
CTAHOBHUWITBA Y 3eMJ/bW, BMNO YK/bYYEHO M CTAaHOBHWULLTBO HA T3B. MPMBPEMEHOM paay Y
MHOCTPAHCTBY, Kao 1 YNaHOBM NOPOAMLE KOjU CY ca bMMa BopaBuan y MHOCTPaHCTBY. Cxo4HO
mehyHapogHMm npenopykama, y nonucy u3 2002. rogMHe, OCMM CTaHOBHULLTBA Y 3eMJbM, Y
cacTaB CTa/IHOT CTAHOBHULUTBA yaa3e rpahaHu unju je pag, ogHOCHO 6opaBak y MHOCTPAHCTBY
Kpahu o4 roaMHy AaHa, Kao M CTPaHW APrKaB/baHW Koju Y Hawoj 3em/bM page wau bopase
rogMHy pgaHa u ayxe. 3a nepuwog 1991-2002. Huje M3BPLIEHO MpepayyHaBakbe 6poja
CTAHOBHMKA Npema KOHLENTY CTa/IHOr CTAHOBHMLWTBA M3 nonuca cnposegeHor 2002. roanHe.

5.2. BPOJ CTAHOBHWMKA 1991. 1 2002. TOANHE

Mpema nogauuma nonuca cnposedeHor y 3naTmbopckom okpyry (1991. n 2002. roauHe)
npuKasaHum y Tabenun 1. moxe ce BuaeTv Aa je 6poj cTaHOBHUKa y BehuHM onwTnHa onao [4]
u [7].
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Tabena 1. bpoj cmaHo8HUKA Mo onWMuUHAamMa 31amubopcKoe oKpyaa npema nonucuma uz 1991. u 2002. 200.

3naTMbopcK
1 OKpyr

Apnibe
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Ha cavum 3 je npukasaHa KapTa npomeHe 6poja CTaHOBHMKA NO MNOMMCMMA CTAHOBHULLUTBA U3
1991. u 2002. rognHe MeTOAOM KapToamjarpama umniemeHTupaHom y coopTeepy Arc Gis

dnpme ESRI.

Cnuka 3. Kapma npomeHe 6poja cmaHo8HUKa no nonucuma u3 1991. u 2002. 2o0uHe
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HeratneaH pacTt 6poja cTaHOBHMKA 04Pa3MOo Ce M HA NPOMEHE Y T'YCTUHW HAace/beHOCTH, Koja
npeacTas/ba jefiaH 04, Haj3HA4YajHMjUX NOKa3aTe/ba KBAHTUTATUBHUX 0beserkja CTaHOBHULLTBA.
KapTa ryctuHe Hace/beHOCTU CTaHOBHULITBA npema nonucy m3 2002. roguHe NpuKasaHa je Ha
cnnum 4 metoaom Taykumua y copresepy Arc Gis pupme ESRI.

Cnuka 4. Kapma eycmuHe HaceseeHocmu cmaHosHUwWmea no rnonucy u3 2002. 200uHe

5.3. CTPYKTYPE CTAHOBHMULUTBA

KapaKTepuCTUKe CTaHOBHULLTBA U HeroBe KBaiMTaTUBHE NpomeHe ornegajy ce Kpos ogJsivke
M NPOMEHE Y CTPYKTypama CTaHOBHMLUTBA, @ OHE CY YCKO NnoBe3aHe ca nony/iauMoHUM pacTom,
OOHOCHO Ca MPOMEHAMa KpeTakba KOMMOHEHTM rnopacta CTaHOBHMWTBA. [lojeauHe
KOMMOHEHTe, a npe CBera HaTaAuTeT U MOPTa/NMTET, aan W MUrpauuje, HenocpeaHo
AeTepMuHULLY dopmuparbe ogpeheHnx aemorpadCcKnx CTpyKTypa.

5.3.1. bBuonowkKa cTpyKTypa

[o capa cy HajBuLe n3yyaBaHe BMONOLLIKE CTPYKTYPE, aan 04, Makber 3Hayaja HUCY HU ocTane
CTPYKType CTaHOBHMWTBA. Of BMONOLWKMX CTPYKTYpa HajsHayajHuje cy NosHa U cTapocHa. Y
AemorpadckMm, anu 1 CTaTUCTUUYKUM UCTPaXKMBakbMMa Hajseha nakra je nocseheHa NosHoj
M CTAapOCHOj CTPYKTYpW, AOK Cy OcTane BUONOWKe CTPYKType, Kao Ha Mpumep reHeTcKa
CTPYKTypa, pacHa npunagHocT, AWCTPMBYyuUMja CTAHOBHMWITBA MO KPBHWM rpynama,
34,paBCTBEHO CTakbe HAaPOAa U C/IMYHO, 3HAaTHO Makbe NpoyYaBaHe.
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3a 31aTMBOPCKM OKPYr KapakTepucTuyaH je Behu 6poj KEeHCKOr y oAHOCYy Ha MYLLKO
cTaHoBHMWTBO. FoguHe 1991. y 3naTnbopckom okpyry og, 335 826 ctaHOBHMKA (YKynaH 6poj
CTaHOBHMWKA) Ha TOj TepuTopMju Buno je 167 264 mywkapaua n 168 562 xeHa, WTO je YNHUAO
49,81% myLwkor n 50,19% eHcKor CTaHOBHUWTBA [7].

Y 2002. roavHN OAHOCU CYy CAMYHWU, Tj. BULIE je KEHCKOr CTAaHOBHULUTBA Y O4HOCY HAa MYLUKO
cTaHoBHMWTBO. Of 313 396 cTaHOBHMKA 6uno je 154 882 mywkapaua n 158 514, xkeHa Tj.
49,42% mywwKor u 50,58% KeHcKor cTaHoBHMWTBA [4]. AHannM3oM OBMX MoaaTaKka A0/1asu ce
[0 3aK/by4yKa Aa je AOW/I0 A0 3HAaTHOr CMakbeHba CTAHOBHULITBA Y oaHOcy Ha 1991. roguHy.
Bpoj mywkapaua je cmareH 3a 12 382, a 6poj eHcKor ctaHoBHMWTBA 3a 10 048. Ha cavum 5
je NnpukasaH ogHoc bpoja keHa y 1991. n 2002. rogmHw.

Cnauka 5. Kapma x#eHckoe cmaHosHuwmea npema nonucuma u3 1991. u 2002. 200uHe

MpuanMkom pasmatparba MosiHe CTPYKTYpe CTaHOBHMLUTBA HEOMXOAHO je OCBPHYTM Ce U Ha
NOJMIHY CTPYKTYpPY MO CTAapoCTH, U TO He caMo Y Lu/by oborahmnBarba AeCKpUNTUBHE aHanu3e,
Beh pagu aybsver carnegaBarba y3poKa MPOMeHa, OQHOCHO AeTePMMHAHTM dopmuparba
CTAHOBHMWTBA NO nosy. OCHOBHA OA4/IMKa MOJHE CTPYKType CTaHOBHULUTBA OBWMX OKpYyra
nocmaTpaHuMX Mo CTapoCTH je AOMWHAHTHOCT MAaA0r U CPeAOBEeYHOr CTAaHOBHULITBA, O4HOCHO
OOMMWHAHATHOCT »KeHa Kog, CTapor CTaHOBHMLITBA.

Mpema nonucy us 2002. roguHe, y 31aTMOOPCKOM OKPYry MYLIKO CTaHOBHWULWITBO je 6uno
6pojHMje of KeHcKor cse A0 55 roAwHa cTapocT, AOK je Kog, cTapujer CTaHOBHMLITBA
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cuTyaumja 6buna o06pHyTa, eHe cy 6wune 3HaTHO 6pojHuje. Hajsehn peo mywkor
CTAaHOBHULWWITBA 3abeniexkeH je Ko mnahe cpefHOBEeYHE CTapoCHe rpyne. AKO BpeaHOCTU OBUX
nokasaTtesba ynopeamMmo ca oHMM 3abenexkeHum 1991, youmhe ce n3BecHo nosehare yaena
MyLWKapaua y CpefoBeYHWM, y3 WUCTOBPEMEHO HMWUXOBO ONajare y MAagum U CTapum
CTapocHUM gobuma.

5.3.2. CrapocHa CTpyKTypa

Be3 carnepaBarba CTapoCHE CTPYKTYpPE HE MOKEe Ce KBA/IMTETHO carfefatv HujeaHa gpyra
Ba)KHMja CTPYKTypa CTaHoBHUWTBA. dopmupa ce noL HenocpeaHWm nejcTBOmM cBe Tpu
OCHOBHE KOMMOHEHTE KpeTatba CTAHOBHULWTBA (HaTanuTeTa, MOpTanMTeTa U Murpaumje), a ca
CBOje cTpaHe, AUCTpMOyLMja CTaHOBHMULIUTaBa MO CTPAOCTU HEMOCPEeSHO yTude Ha obum
paharba, 6poj ympanx, Kao U Ha MHTEH3UTET MPOCTOPHE MOKPET/bMBOCTU CTAHOBHWLUTBA,
OAHOCHO Ha CTOMe HaTa/MTeTa, MOpPTaNuUTETa, Kao 1 Ha cTone murpaumja [8].

MoAaaum o CTapoCHOj CTPYKTYPU CTAaHOBHMILTBA Hajuewhe ce NPUKYN/bajy y OKBMPY NojeauHuX
CTAapOCHUX KOHTMHreHaTa. JemaH op moryhux npumjepa dopmuparba KOHTUHreHaTa je:
KOHTUHIEHT MAaagor craHoBHUwTBa (0-19 rop.), KOHTUHreHT Mmnaher cpefoseyHor
cTaHoBHUWTBA (20-39 roA.), KOHTUHIEHT CTapujer cpefoBeYyHoOr cTaHoBHUWTBA (40-59 roa.),
KOHTMHIEHT CTapor cTaHoBHWMWTBa (Mpeko 60 roa.). Mopes OBWUX M3PasMTO CTapPOCHMUX
KOHTUHreHaTa, moryhe je npeuusnpaTti gpyre KOHTUHIEHTE KOjU MOTY Aa NOC/Y}Ke Kao OCHOBa
33 pasaunuute  gemorpadcke  CTpyKType. 33  aHa/AM3y  eKOHOMCKMX  CTPYKTypa
HajUHTEPECAHTHUjU je paHO CNOCOBHM KOHTUHIEHT CTaHOBHMLWTBA (MywKapun 15-64 roa,
*eHe 15-59 roa.) uta.

MonucHW nogaum 3a 31aTMBOPCKM OKPYr NoKasyjy Aa je 2002. rogMHe MAaaor CTaHOBHULLTBA
(0—-19 roguHa) 6uno 74 564 nan 23,79%, mnahe cpeposeyHor (20-39 rogmHa) 83 655 nan
26,69%, ctapujer cpegoseyHor (40-59 roanHa) 87 384 vnun 27,88%, U CTapor CTaHOBHMLITBA
(60 u Buwe roguHa) 65 738 mnum 20,97% nonynaumje nogpydja. Npema nonncuma ms 1991.
roguHe, mnaagor craHosHuwTea (0-19 roguHa) je 6uno 96 553 wam 28,75%, mnaher
cpenoseyHor (20-39 rogmHa) 102 414 unun 30,50%, ctapujer cpegosedHor (40-59 roanHa) 84
036 unm 25,02% u ctapor cTaHoBHUWTBA (npeko 60 roamHa) 51 451 unn 15,32%. HajbpojHnjm
je 6o KOHTUHreHT mnaher cpegoBeyYHOr CTaHOBHUWTBA [4] 1 [7].

Y aHanu3n gnHamuKe NpomeHa CTapocHe CTpyKType og 1991. no 2002. rogmMHe yousbuse cy
npomeHe Koje cy MMmane pesyntaT CmatbMBarba Opoja CTAaHOBHWMKA Yy CBUM BEAVKUM
CTAapOCHUM KOHTMHreHTMMa. MehyTum, pacnogena CTaHOBHMLUTBA je 3HAaTHO MOMepeHa Yy
KopuCT cTapujux. Mpema HaBeAeHUMM MOKasaTe/bMMa, Npuaprkasajahu ce Kputepujyma 3a
oapehuBare cTagMjyma CTapocTi, MOXEMO 3aK/byuuTu Aa je CTaHOBHMLWITBO 3naTubopckor
OKpyra y Hajayb/eem ctagujymy pemorpadcke crtapoctu. Haume, obe nonynaumje cy
M3N0XKeHe Npouecy cTapera, a npema pesyntatmma nonuca m3 2002. roguHe obe ce mory
CBPCTATU Yy rpyne HajcTapujux nonynauumja v Hanase ce y cTagujymy Hajaybsbe aemorpadcke
CTapocTHu.
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Cnuka 6. YnopedHa aHaau3a nonuca cmaHo8HUWmMea rno cmapocHUMa kamezopujama (Peny6sau4ku 3aeo0 3a
cmamucmuky)

5.3.3. ETHMuKa cTpyKTypa

ETHWYKa CTPYKTYpa je 3HayajHa 3a Aemorpadcku pasBuTaK, HAPOUMTO Y BULIEHALMOHANHUM
3ajegHuuama. Konvko je 3HavajHa y gpXaBHUM OKBMpMMa cBegoum pacnag COPJ. Jow je
JoBaH LBujuh yBuaeo Aa je eTHMYKA CTPYKTypa jedaH O, HajBaKHUjUX KpuTepujyma 3a
dopmuparbe ApKaBHUX rpaHuua. OBa CTPYKTypa CTAHOBHMLWTBA GopmMuMpa ce Ha OCHOBY
cybjeKTMBHOr cTaBa cBaKor nojeAunHua. HegoBO/bHO NOK/Nakbakbe MaXKke 0BOj CTPYKTYpH Y
BpemeHy nocne [pyror csetckor pata, Cpbu cy naatmnam rybutkom u pasbujarbem cBoOjUx
€THMYKMX npocTopa. Cpbuja je jeaHa op, peTKMX 3emasba Koja MNpuU3Haje nocTojarbe 26
HaLMOHANHUX MakbMHA M YMje je 3aKOHOAABCTBO YCKaaheHo ca MehyHapoaHMM CTaHZapAMMa
3alUTUTE HaUMOHANHNX MatbUHa [8].

Hajsehe yuewhe y eTHWMYKOj CTPYKTypu 3natmbopckor oKpyra umajy Cpbu, Bouwrbauwm,
Mycanmanm n Pomun, ook je yyewhe octanmx eTHUYKMX rpyna 3HaTHO Mmake. bpoj Cpba y
3natnbopckom okpyry no nonucy 2002. rogmHe je msHocmo 261 055, Bowraka 40 225,
MycnumaHa 6 476 n Poma 482. Ha canum 7 npukasaHa je KapTa Hajsehux eTHUUYKUX CTPYKTypa
no monucy cTaHoBHMWTBa M3 2002. roguMHe meTofoM KapToamjarpama y obauky ,nuTuua“
nmMmnaemeHtTupaHom y codpteepy Arc Gis dpmupme ESRI.
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Cnuka 7. [puka3 Hajeehux emHU4YKUX cmpykmypa rno nonucy u3z 2002. 200uHe

5.3.4. 0O6pa3oBHa CTPYKTypa CTAaHOBHULUTBA

MapanenHo ¢ Hay4YHOTEXHUYKMM pa3Bojem pacTe M 0bpasoBaHOCT CTAaHOBHMLITBA Koja je
HenxoZaH YMHMANAL, YKYNHOr APYLWTBEHOr pa3Boja. Mporpammma Ha 6a3n 3aKOHCKUX obaBesa
0 WKonoBaky y Cpbuju je nobosbluaHa yKynHa 0bpa3oBHa CTPYKTypa CTAHOBHULWITBA, @ TUME U
CNOCOB6HOCT CTAHOBHULUTBA 33 KYATYPHU U NpUBPEeaHN pa3eoj gprkase. Cee sehun 6poj byam je
obpasoBaH, cmarbyje ce 6poj HenucmeHux ocoba, yume ce nosehaBa cnocobHocCT
CTaHOBHMULITBA.

HenucmeHocT je npe cBera NpuMcyTHa Koa CTapujux, a NOCebHO Ko HajcTapujux reHepaumja,
LUTO NPBEHCTBEHO YKa3yje Ha pa3/IMKe y COLLMOEKOHOMCKMM YC/IOBUMA Y KOjMMa ce 04BMjano
LWKoNoBake. bpoj HenncmeHor cTtaHoBHWMwTBA cTapujer og, 10 roauHa y 2002. roguHu y
3natnbopckom OKpyry usHocuo je 817 nuua, a npema nonucy 1991. roguHe 2 352. Bbpoj
HencumeHux ce y pasgobsby 1991-2002. roamHa cmarbmo y 3natmbopckom okpyry ca 0,70%
Ha 0,26%. Hajsehn geo HenucmeHor CTaHOBHUWTBA je 3abeniexeH y CTapoCHMM rpynama
npeko 60 roguMHa. Ha OCHOBY M3HETMX noAaTaka jaCHO Ce BMAM Oa je BeIUKU [eo
CTaHOBHUWTBA cTapuju og 10 roanHa nucmeH. Metogom 60ja nan pejoHuparba Ha canumn 8
[4aT je NpMKas KapTe HeNUCMEHOr CTAaHOBHUWTBA npema nonucy us 2002. roanHe ypaheH y
copTtBepy Arc Gis pupme ESRI.
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Cnuka 8. lpukas HenucMmeHo2 cmaHosHUWMEa npema nonucy u3 2002. 200uHe

6. 3AK/bYYAK

Ha ocHoBy wu3BplleHe CTPYKTypHe aHanAu3e CTaHOBHWULITBA 3/1aTMOOPCKOr OKpyra npema
nonucy 13 1991. n 2002. roanHe mory ce U3BeCTU 3aK/bydlm O CTakby U Pa3Bojy oKpyra. bpoj
CTAaHOBHMKA 3naTMBOpPCKOr OKpyra npema nonucy crnposegeHom 2002. roavHe onao je y
nopehewy c 6pojem CTaHOBHMKA OKpyra no nonucy m3 1991. roamHe. Y NOSHOj CTPYKTypw
CTAaHOBHOLWTBA HaBeAEHWX OKpyra npeoBnahyje >KEHCKO CTaHOBHMLWTBO. Mehytum,
nocmatpajyhu no BeNIMKMM CTapoOCHMM rpynama, Camo je y CTapOCHOM KOHTUHIeHTy npeko 60
roanHa 3abenexxkeH Behu 6poj KEHCKOr CTAaHOBHWULWITBA, AOK je y OCTa/MM CTAapOCHWUM
KOHTMHTreHTUMa 3abenexkeH Behn 6poj MmylwKor ctaHoBHWMWTBA. LUTO ce Tuye eTHMUKe
CTPYKTYpe, Hajsehn Aeo nonynaumje okpyra YUHU CTAHOBHMULLTBO CPRCKE HauuoHanHocTu. O
HaLMOHANHUX MatbMHA NOCEBHO ce NCTUYY NpUNaaHULM BoLWwHbayYKe U MYCIMMaHCKe eTHUYKe
rpyne. Yyewhe HenncmeHor cTaHOBHUWTBA Y nepuogy 1991-2002. roanHa y 3n1aTMbopcKkom
OKpyry ce 3HaTHO cMatbuno. Hajsehu geo HenuCmeHOr CTaHOBHWULITBA 3abenieXkeH je y
CTapOCHM KaTeropujama npeko 60 rogmHa.

Ha ocHoBY CBMX CTaTUCTUUYKMX NogaTaka Koju cy obpaheHu, npukasu npomeHe yKynHor 6poja
CTAaHOBHMWLUTBA, MPOMEHE NOJIHE CTPYKTYpe, CTapOCHEe CTPYKTYpe, MpMKa3 eTHUYKOr cacTasa
OKpyra u 06pa3oBHa CTPYKTypa npema nonucuma 1991-2002. roguHe, Kopuwherem Arc GIS-
a 3HaTHO ce pJo0b6buno ca acnekta npukasa Beh MOMEHYTUX CTPYKTYPHWUX MpOMeHa
cTaHoBHWMWTBA. Mepunog 3a 06pasy OBaKBWUX MoAaTaKa je AocCTa ybp3aH, 3a Ayb/by aHanusy
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noTpebHO je HewWwTo BULE BpemeHa, Kako 61 ce 4o6MAKN TauHM M WITO BEPHUjM NPUKA3K CBUX
CTPYKTYPHMX NPOMEHA CTAaHOBHMLUTBA.
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MPBA METPOJ/IOLLIKA IJABOPATOPUIA 3A ETA/IOHUPAHE MEPWJIA VTJIA U
LNYRUHE

ATICTPAKT

MeTponowka nabopatopuja MpahesuHckor dakynteta, UHCTUTYTa 3a reogesujy u reomHGOpMaTUKYy,
noyena je ca pagom 1985. roanHe un y H0j ce BPLUM eTasloHMpakbe CBMX BPCTAa Mepuaa y reogesmju. 3a
4yuTaB OBaj Nepuos y nabopaTopuju cy UCNUTUBAHA U eTafloHMpPaHa MHOrobpojHa 1 pasnnuuTa mepuna
Koja ce KopucTe y reogesnju. Y uu/by yHanpehera paga Habae/baHa je caBpeMeHa MepHa onpema u
ycaBplaBaHe cy meToge paga. Ocum paga y nabopatopuju, NojeamHU HheHW Y1aHOBM aHFAXKOBAHMU Cy U
y cucTemy akpegutaumje y Penybanum Cpbuju. Mobosbliatbe MeToga paga M CTPYYHO ycaBpLUaBatbe je
3a YnaHose nabopaTopuje NnepmaHeHTHM 3agaTak. Y pagy he 6UTK NpMKasaHe akTMBHOCTU MeTponoLike
nabopaTopuje U HEHUX NOjeaUHUX YIaHOBA, NOjeauHE METOAe pafa U LM/bEBU KOjU Cy MOCTAaB/bEHMU
pagu faser yHanpehera KBanuTeTa.

KroyuHe pequ: mempoaowka nabopamopuja, Memposowko obesbeherbe, emarsnoH, yeepere o
emanoHupary

FIRST METROLOGICAL LABORATORY FOR ANGLE AND LENGTH
MEASUREMENTS CALIBRATION

ABSTRACT

Metrological Laboratory of Civil Engineering, Institute of Geodesy and Geoinformatics, began work in
1985, and it is performed calibration of all types of instruments used in surveying. For the whole time of
his work in the laboratory were tested and calibrated a lot of different measurands that are used in
geodesy. In the aim to advance the work it was acquire the modern measuring equipment and improved
working methods. Except the work in the laboratory some of the members are involvement in the
accreditation system in Serbia. Improving the working methods and training for the members of the
laboratory is permanent task. This paper will present the activities of the Metrological laboratory and its
individual members, some methods of work and goals that are set to further improve quality.

Keywords: metrological laboratory, metrological assurance, etalon, certificate of calibration
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1. YBOA

MeTposiorvja je obnacT casHarba Koja ce O0AHOCM Ha Mepera. Y OCHOBM OHa ce 6aBu
penpoayKuMjom u yTBphuBatbeM MEpPHUX jeAMHMLA, HUXOBUX MPUMAPHUX, CEKYHOAPHUX,
pagHUX eTaNoHa, MeTodama meperba GU3NYKMX BeSMYMHA, Pa3BOjeM U U3PaZOM MEPHMUX
ypehaja, ycaBplwaBartbeM MepHWUX MOCTynaka M KBaauTeTa u3Bohera mMmeperba, Kao U CBUM
ocTannm npobaemmma Koju ce ogHoce Ha Mmepersa 6e3 063upa Ha huxoBy TayHocT [1].

[a 61 ce npaTMo cagalltby CTeneH pas3Boja reogeTcke MeTPOosIoruje Kao HaydHe AgucumnianHe
Yy CKAafy ca CTa/lHMM pa3BojeM CaBpeMeHe reodeTcke MepHe TeXHO/orvje, HeoMnXo4Ho je
06e36ea1T NOTPebHY TAYHOCT U MAaKCUMaAHY NOY343aHOCT MepEeH-a.

JeAHCTBO M MUCMpPaBHOCT A0O6MjeHWX pesynTaTa MOXKe Ce OCTBapUTU Ha OCHOBM 3axTeBa
aKkpeauTaumje u cTaHgapausaumje obesbeheHnx y jeaMHCTBEHOM cUCTEMY Koju obaBesyje Ha
peaoBHO eTasloHMpPakbe reo4eTCKUX MEPHUX CPpeacTaBa. Y TAKBOM CMCTEMY Ce 3a CBaKO MepHO
CpeAcTBO MOpajy YTBPAWUTU HEroBe METPOJIOWKE KapaKTepuctuke ¢ ogpeheHom mepHom
HecurypHouhy.

TaKaB cMcTeM MeTposiowKor obesbehera He MoKe ce 3aMUcanTh 6e3 fobpo opraHn3oBaHe U
onpem/beHe reogetcke nabopatopuje. MeTtponowka nabopatopuja MHCTUTYTa 3a reosesnjy u
reoMHPopmaTmMKy no4yena je ¢ pagom 21. jaHyapa 1985. roamHe, M y HOj Cy BpLIEHA
MUCNUTMBakba reodeTckux mepuna. Kpajem 1994. rogmHe nocTtaje oBnawheHa reogeTtcKa
MeTpoioWwKa nabopatopuja 1 M3gaje yBepewa o ucrnpasHoctn mepuna. Og 2002. roauHe je
of, cTpaHe JyrocnoBeHcKor akpeautaumnoHor tena (JYAT-a) akpeautoBaHa Kao MeTponoluKa
nabopaTtopuja 3a eTanoHMparbe Mepuaa yria u ayxuHe, a 2010. je akpeguToBaHa npema
craHaapay SRPS/ISO 17025 og ctpaHe AkpeautaumoHor Tena Cpbuje, y cknagy ca sBaxehum
3aKoHOM O aKpeguTaumjn.

Akpeautaumja nabopatopuje omoryhyje ga npowusson, maTepujan wam mepuna 6byay
€TaIoHMpPaHM Ha ogrosapajyhuM HauMH npema MNPOMMCaHMM 3aKOHMMA M CTaHZapAUMA.
Takohe, akpeguTaumja cayM camum nabopatopujama ga NpoBepe CBOj paj M KOPEKTHOCT
npuMeHe 3aKoHa M cTaHAapza. Akpeautaumja nabopaTtopuje obesbehyje n dpopmanHo
npu3HaBatbe KOMNETEHTHOCTM slabopaTopuje M BaNMAHOCT pe3ynTaTa BaH rpaHMLA 3em/be,
ynackom y oarosapajyhe mehyHapogHe opraHusaumje (ILAC — International Laboratory
Accreditation Cooperation, EA — European Cooperation for Accreditation) n cknanarbem
mehyHapoaHux cnopasyma o mefjycobHom npusHasamy (MLA - Multilateral Agreement).

Yrosop o mehycobHOM npusHaBarby M3Mehy HaUMOHANHMX aKpeauTaUMOHMX Tena je
CMOPa3yMHOr KapaKkTepa y CMMUCAy Npu3HaBarba A3 Cy HMXOBe Npoueaype W 3axTeBu
XapMOHM30BaHM TaKO f4a ce pe3yaTaTM paja akpegutoBaHe nabopaTopuje 6uno Kor
HaLMOHA/THOT TeNla MOTY NPUXBATUTW BaH rpaHuLA MaTUYHE OprKaBe.

2. AKTUBHOCTU METPONTOWKE NTABOPATOPWIE

Y OKBMpY CBOr AyroroAuLIHber paga passujeHe cy MeToAe eTasioHMparba reoAeTCKUX MEPHUX
cpeactaBa Kao M yKynmHa aHaausa MeTofde ca OueHOM TayHocTu. [pobnematukom
MeTpoJiorunje yrnoea, AyKUHE U APYrMX BeMYMHA Koja Ce jaB/ba TOKOM reofeTCKUX Meperba,
6aBu ce TUM CTpydHbaKa Ca BUCOKOM CTPYYHOM CMPEMOM W HayYHUM 3BakbeM JOKTOPa HayKa.
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Nabopatopuja pacnonaxke CBMM TEXHUYKMM YCNOBMMA Koju omoryhaBajy npeHolere
jeaMHMLA ca CeKyHAAPHUX €TaNI0OHA Ha pajHe eTasioHe M Mepu/ia Koja ce jaB/bajy Y reofeTcKoj
npakcu. CeKyHZaApHW eTaNoHM Ce PeaoBHO EeTasioHMpajy M ynopehyjy ca npumapHUm
eTanoHMma [upekuuje 3a mepe M AaparoueHe metane (AMAM), uume je obesbeheHa
CNeauBOCT eTa/IOHMpPakba M Mepera A0 MehyHapoaHor cuctema MepHUx jeanHumua (SI).

CneumounyHOCT OCTBapuBatba MeTpPOJ/IOWKOr obe3beherba reofeTcKUX WMHCTPyMeHaTa U
npubopa, nopes nabopaTopujckmnx, NoLpasymesa U TEPEHCKA €Ta/IOHUPaAba Ha ETaNIOHCKUM
6a3ama u TecT-mpexama.

JenatHocT MeTponowke nabopaTopuje 33 eTaNoOHUpAtbe Mepuaa yria U AyKUHe
gedvHMUCAHa je MEeTPOSIOWKMM MpOMNMCMMa, CTaHAapAuMma WM pagHMM  YNyTCTBMMA 33
€TaNIOHUPabe MEPUNA YIAa U AyXKUHE U cacToju ce U3 cneaehnx akTMBHOCTU:
- obesbehere W nNpoyyaBarbe METPONOLWKMX MpONuca, ynyTcTaBa, NOCTynaka W
WHTEPHUX SOKYMEHaTa;
- obesbehere 1 KomnieTMpate onpeme 33 eTa/IOHUPAHLE;
- npuvnpema W NpoBepa UCNPABHOCTM ONPEME 3a eTaNoHUpakbe U foBohere y pasHo
cTambe;
- npujem mepwuna 3a eTasioHNparbe U eBMAEHLMja eTaNIOHNPAHUX MEPUNa;
- BW3yesHW Npernes mepuna, yrBphrsatbe KOMNAETHOCTU, UCMPABHOCTU U Ap.;
- eTaNoHUparbEe U payvyHare MepHe HEeCUTYPHOCTU;
- M3paja 3anuCHMKa O eTa/IoHUPakby MepUNa u
- M3paBatbe yBEpeHa 0 eTasioHMpatby mepuna [2].

Ocum oBux, sepuHUCaAHMX 3axTeBa, AeNaTHOCT YiaHoBa fabopaTtopuje ce ornesa vy CTaHOM
ycaBpLuaBakby M UCTPaXkMBakby. YcaBpluaBarbe YnaHoBa fnabopatopumje ce cnpoBogm CTaHUM
yyewhem Ha agekBaTHUM gomahum M mehyHapoAHWM CKynoBMMa, MO npasBuay c
OpPUIMHAZIHUM  HayyHMM pagom. TaKo unaHoBM nabopatopuje npucycteyjy IMEKO
(International Measurement Confederation) KoHrpecuma meTponora, MehyHapoaHUM
CUMMNO3Mjymmma n3 obnacty AMmeHsunja u BpemeHa M GpeKBeHUMje NoL NOKPOBUTE/bCTBOM
IMEKO, Kao u pgomahum KoHrpecuma metponora. PagoBu Koje unaHoBu nabopatopuje
06jaB/byjy Ha TMM CKynoBMMa, ann U APYrMM CKynoBuMma u3 obnactu reogesmje (Hnp. FIG
Workingweek, FIG — International Federation of Surveyors) u uWHXerepcke reogesuje,
YrNaBHOM Cy N0 MWCTPAXKMBAYKOr pafa M3 obnactu reogetcke metponoruje. Ocvm Ha
CKYMNOBUMa, YnaHoBM nabopatopuje objassbyjy pagose Uy Hay4HUM Yaconucuma.

3. OMPEMA NABOPATOPWMIE U PAOHWU MOJUTOHU

OcHOBHa KOMMOHeHTa nabopaTopuje je ageKBaTHa MepHa onpema Koja je eTasloHMpaHa U 3a
Kojy nabopaTopuja noceayje yBepera O eTajoHMpaky. MepHOM onpeMom ce NOKpUBajy cBa
noApydja AenoBakba U METOAE eTa/loHMpakba reofeTCKUX Mepuna.

a. Jlacepcku nHtepdpepometpujckm cuctem HP 5528A, camka 1, Mma WMPOKK cnekTap
NpPUMeHe 3a CBa BMCOKOMpPELM3HA MepPEeHa AYXKMHE, YINOBHOT NOMepaja, raTKocTy,
OCTBapuBarbe MNpasLla, MNPaBOYr/IOCTM M napanenHocTm o 50 m. AaeksaTHUM
NO3NLMOHMPAtEM MepPHe OMNTUKE MOKE Ce OCTBApWUTUM Mepere AyXUHe Yy npasBuy
cBe Tpu KoopanHaTtHe oce (X, y u z) [3].
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Cnuka 1. /lacepcku uHmepgepomempujcku cucmem HP 5528A

b. ®dpekseHumeTap HAMEG 8123 je, y cnpe3un ca AETEKTOPOM MOZAY/IMCAHOr 3payeHr-a
Aa/bMHOMEpPA, CeKYHAapHW eTanoH 3a ¢dpekBeHuujy Kojum ce 6p30 n edpukacHo
oapehyje MyaTUNAMKauMOHa KOHCTaHTa Aa/bUHOMEpA.

OasbmHomep Wild DI5,

Husenup Carl Zeiss Ni 002,

Teoponut Wild T3,

Konumatop Topcon TC3, cnuvka 2.

S0 a0

PagHW NONUIOHM 3a eTaNoOHUpPakbe YNHe:

- NOAUTOH GUKCHUX YrIoBa,
- MOJIUTOHUN QUKCHUX AYKUHA U
- MC nonuroH.

Y nabopatopuiju je opmmUpPaH M NOMUTOH 3a eTA/IOHUPAHbE TEPECTPUUKMX NACEPCKUX CKeHepa.
M3BpweHa cy u obpaheHa meperba, a y TOKY Cy EKCMEPUMEHTaNHM pagoBu M npobHa
eTaNoHMparba pagu Baangaumje mMetode eTaNoHMparba TePEeCTPULKMX NacepCKkmnx cKkeHepa. Y
naaHy je n nobosbluakbe YCA0Ba 33 €Ta/IOHUPakbe HUBEIMAHCKMX 1IeTaBa U MEPHUX TPaKa U
newupa.

Cnuka 2. Konumamop
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Cty608BM cTabunnsosaHn y nabopatopujckom npoctopy ob6e3behyjy nonmroH GUKcHUX yrnosa,
rae ce BplUe UCMUTUBaHA IMMBOBA M APYTUX YINIOBHUX NOoAeNa MHCTpymeHaTa. Ogpehusare
aflMLMOHE KOHCTaHTE W MepHe HEeCUTypHOCTM CBMX BpCTa [Ja/bMHOMEpa BpLIM Ce Ha
NnabopaTopujcKoM eTanoHy, C/MKa 3. a), Koju ce cacToju og, neT cTyboBa, U Ha afeKBaTHOM
TEPEHCKOM €TasIoHy Koju, Takohe, umHn 5 ctybosa. Kao MC noanroH Kopucte ce aBa ctyba —
Of, KOjux je jegaH Tauka PedepeHTHe mperke Cpbuje, 6poj R034, canka 4. 6) — Koju cy
NloLMpaHuK Ha KpoBsy 3rpage MpaheBuHcKor dpakynTeTa.

JIRDUFRIUFFYUA

O

Cnuka 3. a) Memponowka nabopamopuja 3a yeao u dyxcuHy  6) feo ITIC noauzoHa

HeonxogHa KOMMOHeHTa nabopaTopuje je M padyyHap ca WTamnadymma (3a yseperba M
HanenHuue Koje ce CTaB/bajy Ha Mepwnaa), Koju je cHabaeBeH afeKBaTHUM cOPTBEPOM Koju
obesbehyje obpagy nopataka Ha OCHOBY pe3ynTaTa Mepera M eTa/loHUpParbe reodeTCKUX
Mepuaa, Kao U eBUAEHTUPatbe CBUX NOJATaKa Y OKBUPY FeOAeTCKOr MEeTPOsIOWKOr
MHPOPMALMOHOT CUCTEMA.

4. OPTAHN3ALMIA PAOA NABOPATOPUIE

ETanoHupare reogetckor npubopa M MHCTPymeHaTa Bpwe uynaHosu nabopatopuje, Tj.
reo4eTCcKM CTpydtbalM KOju, CariacHO 3axTeBMMa METPOJIOLIKMX NPOnuUca 3a eTanoHupake
mepwuna yrna u gyxuHe [4] v [5], umajy ogrosapajyhe 3Hatbe M UCKYCTBO Yy MeTposiorunju. 3a
pag, MeTposowKe fabopaTopuje OArOBOPHU Cy TEXHWYKWM pyKoBoamaal, nabopatopuje u
pyKOBOAMNAL, KBaUTETa.

TexHUYKN pykoBoaunal, nabopatopuje, y Xujepapxuju opraHusauuje paga nabopatopuje,
jecte rnaBHa 1 oarosopHa ocoba 3a KoopaMHaLMjy Pasa y OKBUPY MeTpoaoLwKor obesbehema
reofeTcKMX MEepPHUX CpeactaBa, Kao U MHUUMjATOP HOBUX Hay4YHUX MUCTpaxkusara. OH
npeactas/ba oBnawheHo nuue Koje CBOjuM noTnucom notephyje yBepere O eTasioHMpary
reoaeTcKor mepuna.

PykoBogunay, KBasivTeTa je OAroBoOpaH 33 CBEYKYMHWU MEHALMEeHT CcucTema KBaauTeTa
nabopatopuje, nokpehe, Kn cnpoBoay NOCTynKe 3a yHanpeherwe KBanuTeTa pafja
nabopatopuje, a yjeIMHO je 1 3aMeHUK pyKoBoaunoua nabopartopuje.

Octanu unaHosu 6aBe ce METPO/IOrMjOM AYKMHA, yrnoBa M dpeKsBeHuUmje, U3BpLIaBajy cBe
3a4aTKe Be3aHe 3a UCNUTUBaKbe Mepuna, pa3soj codTeepa 3a obpady nogaTtaka Ha padyHapy
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M ayTomaTusaumjy MoCTyrmaka eTajsioHMparba, Kao UM Oo4p)KaBakbe eBMaeHuMje U
MHGOPMALMOHOT cMCTeMa MeTpoJioWwKor obesbeherba.

5. NMOJEAVMHE METOZE PAJA

Moa nojmom eTanoHWparba MepHOr cpeacTBa Tpeba cxBaTWUTWM CKyn onepauuja Kojuma ce
BPELHOCTU Koje Mepuio NoKasyje ynopehyjy ca eTanoHckum u yTephyje HUX0BO oACTyNnake
o4, eTanoHckux [1]. CKyn onepauuja y onwTem CMUCAY NPeAcTaB/ba METOAY Mepera, U OHa
MOXe BUTU MeToAa AUPEKTHOT Meperba Man metoaa ynopehera.

OpraHusaumja MeTponowkKke nabopatopuje 3a eTaNOHWparbe Mepuna yrna u aOyKuHe
nozpasymesa, OCUM MOCTOjakba CEKYHAAPHUX €TaI0OHa, TECT-MpPEXKa U CaBPEMEHE ONpeme, U
nocrojarbe ogrosapajyhux pagHux ynytcraBsa, geduHUCaHMX Npoueaypa, paspaheHux metoaa
M MOCTYMaKa 3a eTa/IoHNpakbe CBUX TUMOBA MEPHUX MHCTPYMEHATa U CBUX BPCTa reofeTcKor
npubopa.

[a 6u metoma meperba gana ogrosapajyhn ontMmanHu pesynTat, NOTPebHO je M3BPLINTK
aHaNM3y MeToae M NPeTXo4HY OLeHy TaYHOCTU, AeTasbHy paspaay meTtoae, obpaay pesynrtata
M OLLeHY Ta4YHOCTM U3 NogaTaka mepema [6] u [7].

Y aHanu3n metoge Bpwu ce yTephuBarbe HaunHa paga, pektudukaumja mepuna, yrephyjy ce
CBM M3BOPM rpellaka Kao M MXOB KapakTep v M3Boge ce Gpopmyse 3a OueHy TauyHOCTW.
MpeTXxo4HA OLEHA TaYHOCTM BPLIM Ce HAa OCHOBY M3BeAeHMX GpopmMyna y aHanu3n meTome U
UCTparkMBarbem A[06MjeHUX BenuuYMHa 3a nojeaMHe W3Bope rpewaka. Ha ocHosy Tora
oppehyje ce noTpebHa TauyHOCT Kojom he ce M3BPWUTK eTanoHupare. [eTasbHa paspaga
MeTo4e CaapXu nogatke 3a npaherbe M KOHTPOAY, Kao M yC/l0Be Nog Kojuma ce Bpliu
eTanoHupatbe. Mocne usBpLIeHUX meperba cnegn obpasa nNogaTaka, Kao M OLeHa TadyHOCTH
KOja ce M3pa)kaBa MpeKo MepHe HecurypHocTM. MepHa HEeCUrypHOCT je KapaKTepucTuka
pacvnama pesyaTaTta meperba AedUHNCAHA IPaHMYHUM rpeLllKama.

M3Bohere eTanoHUparba 0byxBaTa BuLe ¢asa Koje KOHaYHO MOopajy AaTW NoAaTaK O CTakby
Mepuna, Tj. Aa AW CYy Pe3ynTaTM Koje MoKasyje Mepuao Yy carnacHoctu ca Baxehum
aedunHuumjama jeguHuue mepe. Ha ocHoBy npahera pesynTtata y3acCTOMHMX eTasioHMparba
MOXe ce YTBPAUTY Aa /K CYy METPOJIOLIKE KapaKTEPUCTUKE Mepuaa ocTase HenpomerseHe (v
OHaKBe KaKo je To AeduHMCAHO Yy AeKnapaumju npomssohauya) vanm je OOWNO A0 HEKUX
€BEeHTYa/IHUX NPOMeHa 3a Koje je NoTpebHO YHOCUTU NomMpaBKe y pesy/TaTe Mepema.

Y MeTponowkoj nabopaTopuju ce BpLIM eTafioHMparbe CBMX BPCTa FEOAETCKE ONpPeme, of,
NaHT/bMKa U HMBENUPA, A0 3eHUTNoToBa M ypehaja 3a npumeHy [TIC TexHonormje. 3a cBako
eTasloHnpare NoCToju pagHo ynyTcTeo [8] Koje je 6asnpaHo Ha mehyHapogHOM CTaHZapA4y,
no npasuay ISO cTaHZapAy, UAu je 3acHOBaHO Ha mefyHapoaHo Beh npusHaToj meToam (Kaga
3a TO He nocToju MehyHapoAHU cTaHZapd). Y nojeAvHUMM Cc/lyyajeBMMA, Kao LWWTO je ca
TEPECTPUUKMM JIaCEPCKMM CKEHEPMMA, Kaga He Noctoje HM MehyHapoAHW CTaHAapAM HU
mehyHapoaHO npu3HaTe MmeToae, nabopaTopuja pasBuja W Baauayje CBOjy MeToay
eTaNoHnparba, a Kaja ce ycBoje CTaHAapAM, oHAa Ty meToay ycknahyje ca nmocTas/beHUM
npasuanma.

Ha ocHoBy eBuaeHUMje nperiegaHUx mMepwunaa, of, akpeauTaumje A0 AaHac, Hajsehu 6poj
eTa/IoHMPaHUX Mepuna Cy TOTaJIHe CTaHULE, @ HajMakbe Cy eTa/loHMpPaHe HUBEIMAHCKE /ieTBe.
MpBY NoaaTak je SIorMYaH jep ce y reofeTckoj NPaKcK HajBuLIe U KopUcTe ToTasHe CTaHuLe.
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Opyrn nopatak je 3abpurbasajyhu — eTanoHupaH je ganeko sehu 6poj HMBenupa Hero
HUBE/IMAHCKMX NeTaBa, M TO ABa A0 TPM NyTa, NAKO je Ja/ieKO BaXKHWje eTasloHnpaTn neTse
Koje AeduHULY pasmepy BUCUHCKUX pa3/inKa Hero HuBeaup. YnaHosu nabopatopuje ctanHo
yKasyjy Ha OBy HeNOrMYHOCT, ann ounrneaHo 6e3 ofjeka Ko OHWMX KOju Cy OArOBOPHM 3a
NnpUMeHy 3aKOHCKMX oapenaba. Takohe je MHTepecaHTaH nogaTak U Aa y nocieare 2 oo 3
roAMHe Ha eTaNoHWparbe [0/1a3e MepHe TpaKe (NaHT/bUKe PasNUUTUX OYHKMHA) U MepHe
neTBe Koje ce He KopucTe y reogesmju. OBO jow BULE YKA3yje HA TO Aa Ce eTaNoHUpake
HUBE/IMAHCKMX SIeTaBa MOpPa BPLIMUTU PeLoBHO (y HEKMM AprKaBama je Nepuos eTasioHMpatba
HUBE/IMaHCKUX neTasa 1 rogmHa).

6. LN/BEBU

LinsbeBu gasber paga MeTposollKe nabopaTopuje Mory ce MCKasaTu Kpos:

- yHanpehetbe reogeTcKor MeTPONOWKOr MHGOPMALMOHOT CUCTEMA,

- [da/be CTPYYHO YCaBpLUaBarbe U UCTPaXKMBatbe,

- Y/1aHCTBO Y HaUMOHANHUM U MehyHapPOAHNUM METPO/IOLKMM UHCTUTYLMjaMa, Kao M

- npowwuperbe obuma penoBarba Kpo3 yBohere HOBUX MeTofa paga M Habasky
afilekBaTHe OMnpeme 3a CEKYHAApHE eTaloHe.

7. 3AK/bYYHAK

TeHAEeHUMja Yy CaBpPeMEHO] reoAeTCKOj MEeTPOIorUju je Aa Cce UenoKynaH nocTynak
eTanoHuparba mepuna obassba y 06po onpemsbeHoj nabopatopujn. UHCTUTYT 3a reoaesnjy u
reomHoopmatuky MpaheBuHcKor ¢akynTeta y beorpasy pacnosnake TaKBOM METPO/IOWKOM
nabopatopmjom Koja CBOjOM OPraHM3aLMOHOM CTPYKTYpOM, nmpouedypama, npouecuma u
pecypcvma ocTBapyje 3agate uusbese.

YnaHoBM nabopatopuje CamMOCTasIHUM, KBAJIMTETHUM, OAFOBOPHUM U NpPOdeCcMOHaNHUM
pafiom HacToje Aa YyTBpPAE METPO/IOLKe KapaKTepUCTUKE Mepuia U Aa in Cy pesynTath Koje
rnokasyje mepunao y cknagy ca Sl gepuHuumjama jeamHmuua mepe.

Ofp:kaBatbe HMBOA KBa/nMTeTa ocCTBapyje ce Kopuwherem caBpemeHe KBaaUTETHe
METPO/IOWKN UCNPaBHe Onpeme 3a eTafioHUparbe, CTPYYHMM YyCaBplUaBarbem, MCTPaXKMBa-
HEeM U eKCNepuMeHTaIHMM pa3Bojem y 061acTh reo4eTcke MeTposioruje.
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JedopmaumoHa mjeperba Cy o4, BEIMKOT 3HaYaja — HAa OCHOBY HMX ce Yy MOCTYNKy obpase u aHanuse
nopaTtaka mjepersa ogpehyjy nomaum u gepopmaumje rpaheBUHCKUX objekaTa TOKOM eKcnioaTaumje Te
ce pobuja MHPopmaumja ga nn ce rpaheBUHCKM O6jEKTM MOHallajy y CKnagy ca O4YeKuBakbMma.
Moc/beaunue 3aHemapuBatba noTpeba 3a npahewem gedopmauuja rpaheBUHCKMUX objekaTa mory 6UTK
KaTactpodanHe U mjepe ce /bYACKUM XMBOTUMA U BEIMKMM MaTepujaiHUm WTeTama. Y pagy ce faje
npernes, peannm3oBaHUX HUBEJIMAHCKUX Mjeperba HyaTe U npee enoxe 17, mpexe MaxoB/baHCKe NeT/be,
Te Ce y HacTaBKy nogauum mjepera o0bpalyjy y BULIEHAMjeHCKOM nporpamckom nakety ,PANDA”.
[obujeHn nogaum npeacTas/bajy BaXKHY MHPOPMaLMjy Y NPOLjEeHU CTakba U CUTYPHOCTM MaxoB/baHCKe
net/be, C UM/bEM fa Ce jow Yy HajpaHujoj pasm oTKpujy owTteherba Koja 6U morna npoyspoKosaTu
OTeXKaHO GYHKLMOHMCae NN YaK YHULITEHe 0bjeKTa.

KroyuHe pujeyu: echopmayuoHa mjepersa, depopmayuje 2pahesuHckux objekama, 1/] mpexca
MaxoereaHcKe nemsve, npo2pamcku nakem ,,PANDA“

DEFORMATION ANALYSIS OF 1D NETWORK MAHOVLIANSKA PETLIA

ABSTRACT

Deformation measurements are of great significance and importance based on which in the processing
and analysis of measurement data determined displacements and deformations of construction objects
during the exploitation and obtained information on whether the construction objects comply with
expectancy. The consequences of neglecting the need for monitoring deformation construction objects
can be disastrous, and measured in human lives and great material damage. This paper gives an
overview of realized leveling measurements for zero and first epoch 1D network Mahovljanska petlja,
and in the continuation deformation measurement data are processed in the multi-purpose software
package "PANDA". The obtained data are important information in the evalution of the condition and
safety Mahovljanska petlja, in order to even detect at the earliest stage damages that could cause
dysfunction or even destruction of the object.

Key words: Deformation measurements, deformations of construction objects, 1D network of
Mahovljanska petlja, software package ,PANDA“
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1. YBOA

HdedopmaumoHa mjeperba Cy 04, BEAMKE BaXKHOCTM Y MHOrOBPOjHUM  aKTMBHOCTMMA
MHXeHepcKor npemjepa. MpaheBUHCKM objekTn noaanjexy gedpopmaumnjama nog nejcteom
pasHMX CWUNA KAo LUTO CYy TEKTOHCKM M CEM3MOJIOLLKM YTULAjWU, NPOMjeHe HMBOA MOA3EeMHUX
BOAA, CTaTUYKa U AMHaMM4YKa onTepehetrba objekaTta u ap. CBaku rpaheBMHCKM 0b6jeKaT ycbes,
NOMeHYTMX ¢aKTopa Mujerba O06/MK, NOMOXKaj M TPNU noc/beauue TOKOM BpemeHa.
Ledopmaumje ce aewasajy nocteneHo WAM oajefHOM, Tako Aa 61aroBpemMeHO OTKpUBaHbe
Aedopmaumja MOXKe CNpUjeumT MHOTe Hexes/beHe noc/beamue.

MNpaherwe n aHanuza pedopmaumja rpaheBUHCKMX objeKkaTa npeactas/ba NocebHy rpaHy
reogetcke Hayke. KBanuTeTHa reogetcka Mjepera NpeacTaB/bajy HeonxodaH YcnoB 3a
AOHOLIeHe Noy3AaHuX 3aKk/byyaka, a reofeTCKu CTpyUHbaK y npouecy npahera aedopmaumja
urpa Beoma Ba)KHY y/aory. FeofeTcke TeXHUKe, KPo3 MpeKy Tayaka mehycobHo nosesaHux
Aajy rnobanHe nHdopmaumje o noHalary aedbopmabunurera rpah)eBMHCKUX 0bjeKaTa Koje ce
npaTe Kako M3 MPaKTMYHKX TaKo U U3 HaydyHMX passora. Y nopehery ca ApyrMm TMNOBMMA
reogeTckux mjepera, aepopmaumoHa mjeperba Mmajy cbegehe KapakTepucTuMKe: BMCOKa
npeuusHocT (4o peaa BennynHa og, 1 mm); NOHOB/LUBOCT Mjepetrba (04 HEKONIMKO CEeKyHAM
00 HEKO/NMKO rogMHa); MHTerpauuja pasavyumtMX TUNOBa Onakakba (reopertcka, GpusMyko-
MexaHMYKa ca ynoTpebom KnataHa, TMATOMETapa, flacepa, XMAPOCTaTUYKUX HUBENMPA U C.);
copuctMumpaHoct aHanusa obpade MPUKYM/beHUMX nogaTaka W BUCOKM  HUBO
WHTEPANCUMNANHAPHUX 3HaHbA.

Y pedopmaumoHoj] aHanM3M nocebHO ce WCTUYY: anconyTHe MpexKe (M3BaH nogpydja
aedopmaumja — pedepeHTHe Mmpeske), raje je rnaBHu npobnem notesphuBarbe CTabuaHOCTU
pedepeHTHMX Tavyaka M MAeHTUOMKauMja nomjeparba MOjegMHAYHMX Tavaka M penaTuBHe
MpeKe (Tauke ce Hanase Ha camoj AedpopMaLMOHO] CTPYKTypu rpaheBuHcKor objekTa)[l]. Y
Ja/beM pagy ce gaje npernes peannsoBaHUX HUBEIMAHCKMX Mjepetba HyaTe 1 npee enoxe 1/,
mpexe MaxoB/baHCKe nNeT/be, Te Ce Yy HacTaBKy noJdauu mjeperwa o06pahyjy vy
BULEHAaMjEHCKOM MPOrpPaMcKoM MakeTy 3a 0bpagy v aHanusy pedopmaumja ,,PANDA”.
JobujeHn nomaumn npeactas/bajy BakHy MHOOPMaUMjy Yy NPOLjEeHW CTakba U CUFYPHOCTU
MaxoB/baHCKe neTsbe.

2. MOAENU KOJU CE NPUMIEHYIY Y AEGOPMALIMOHOJ AHANTN3N

Mop mogpenoBakbem npoueca agedopmaumja noapasymumjeBa ce NEpPUOSUYHO UAN Y
oapeheHMM BpeMEeHCKMM WHTEpBa/IMMa OCMAaTparbe KapaKTePUCTUUHMX Tayaka (Tauke Koje
Hajbosbe penpeseHTyjy cam rpeheBuMHCKM o06jekaT) Kako 6u ce npatuao nomjeparse
KapaKTePUCTUUYHMX TavyaKa W EBEeHTYya/IHO OTKPWAM y3pouM TUX Momjepara. 3a
KOHBEHLMOHA/IHY aHanu3y y MNpoCcTOpy W BpeMeHy MNpumjerbyjy ce ABuje Knace mogena:
MoZenu noAyAapHOCTU (KOHrpyeHuMje) M KUHEMaTUMuYkuM mogenn. Mogenn Koju He
pa3maTpajy camo reomeTpujy objekTa y npocTtopy M BpemeHy Beh UCnUTYjy U yKbydyjy
y3pouHe ¢aKTope (y3pouHe cuie, yHyTpale W Chnosballtbe HamnoHe) npunagajy rpynu
HanpeaHWX mogena aepopmaumoHe aHanm3e, U TO Cy CTaTUYKU U AUHAMUYKU MOAENN.
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2.1. MOZE/M NOAYAAPHOCTM (KOHTPYEHLMIE)

Mogenn noayaapHoOCTU MAW MOLENN KOHrpyeHuuje jecy Mogenn Kojuma ce Tectupa
NoAyAapPHOCT (KOHTPYEHTHOCT) reoMeTpMjcKMX ocobuHa rpahesBmHCKOr objekTa Ha Buwe
KapaKTePUCTUHHWNX TauyaKa y BULLE BPEMEHCKUX enoxa.

2.2. KUHEMATWUYKKN MOJENN

Mogaenu Koju onucyjy aebopmalmje Ha OCHOBY YCBOjeHe dyHKLMje Koja 3aBUCK Of, BPEMEHa,
Tj. y3uma ce y o63up 6p3nvHa u ybp3arbe KOHTPOJHWX Tayaka, Ha3uBajy Cce KMHEMaTUUKM
Mmoaenu.

2.3. CTATUYKM MOAE/IN

CTaTMukM mogenu onucyjy ¢yHKUMOHaNHy 3aBUCHOCT m3mehy HamoHa W gedopmaumja
objekTa. HanoHe y3pokyje ontepehere Koje ajenyje Ha objekaT n pesynTtyje gebopmaumjom
Kao peaKkumjom reomeTpunje objekTa. CTaTUUKM MOAE/IM CE YeCcTo NpUMjeryjy YKOAUKO je
notpebHoO ncnuTaTn KonnumHy ontepehera Kojy Hekn objekaT Moxke Aa nogHece.

2.4. AMHAMUWYRM MOAENN

OVNHAMUUYKM MOAENN CY HAjyonwTeHWjU U cBeobyxBaTHUjU MOAENM KOjU MMAjy 33 LUW/b A3
onuuwy y NOTAYHOCTU NPUPOAY OMHAMUYKMX cucTema. KpeTarbe n gedopmaumja objekta ce
cmaTtpa GyHKUMjom oa onTepehera M BpeMeHa. 3a pas3/InKy of CTaTUUKMX Mogena, objekaTt
KOA, AMHAMMYKNX MOAENA je MEePMAHEHTHO Y NOKPETY.

Y Tabenn 1 npuKasaHe cy YeTMpu KaTeropuje aedpopmaumMoHUX MoAena, KnacudukosaHe
npema tnxoBoj moryhHoCTM Aa yaumajy y 063up paktope spemeHa u ontepehetba.

Tabena 1. Kapakmepu3sayuja u Knacugukayuja degpopmayuoHux modena (Welsh and Heunecke 1999)

JOedopmaumonn | Mogen KnHematunuku CraTuuku mogen [OnHammnukm

Mmozen KOHrpyeHuuje mogaen mogaen

Bpujeme Hema MNomjeparbe Kao Hema MNomjepara Kao
MozenoBakba dyHKUMja MoAe/IoBakba dyHKUMja o,

BpemeHa BpemeHa u

[Ojenyjyhe cune | Hema Hema Jedopmaumja kao onTtepehera

MoZenoBarba MoZenoBarba dyHKuMja
ontepehemra

Crarbe objekTa [oBosbHO ayroy NepmameHTHO y [oBos/bHO ayroy NepmameHTHO Y
cTary nokpety CTakby paBHOTEXE nokpety
paBHoOTEXe nog ontepeherem

3. MOAEN NOAYAAPHOCTU (KOHIPYEHLWIE)

YnasHe BeAnUMHE y MOAeNy Cy reofetcka mjeperba (BUMCMHCKe pasauKke), QoK Cy uM3nasHe
BE/IMYMHE KOOpAMHATEe (BUCMHE) KapaKTepUCTUMYHMX Tayaka y oapeheHum BpemeHCKUm
TpeHyLMMma.
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3.1. U3PABHAHE NOJEANHUX EMOXA

3a oapehuBarbe KoopamHaTta Tayaka Mpeke, CNPOBOAM Ce OABOjeHO M3paBHarbe 3a 06je
mjepHe enoxe (1=0,1) no meToan nocpeaHor uspasHaa [3]. Mpu TOM ce ycBaja Aa Mjepersa
HUCY KopenuncaHa. PYHKUMOHANHW MOAEN FNacK:

L +V,=A-x, =01 (1)

AOK CTOXaCTUYKKM moaen rnacu:

EV)=0 ca Kl =c? Ql.=c’P™, i=01 (2)
raje cy: |,— Bektop onaxarba, V, - Bektop nonpasaka, A - matpuua koedpuupjeHaTa
jeAHaumHa nonpasaka, X; — BEKTOp HenosHaTux koopauHata, Ql. — matpuua koepuupmjeHara
TexxnHa mjepera, | =0,1- enoxe mjeperba (HynTa v npsa enoxa), O — a npuopu

AVCNepsnoHn dakTop.

3a nojeauHe enoxe Aobujajy ce HopmasnHe jeiHauYNHe:
N,-x,=n, ca N=AQLA, n=AQll, i=01 (3)
MHBep3uja cuHrynapHe matpuue aobuja ce KopulLTeHEM YC/I0Ba:

tragQ = min )

[OK ce nceygovHBepsmja padyHa:

Q=(N+GG")* -GG’ )

raje je: G — maTpuua HopMMpaHWX (jeAHauMHa) BEKTOPa COMCTBEHUX BPUjeAHOCTM MaTpuLe
N . Matpuua Q jejeaHaka N7,

OujeHe Heno3HaTMX NapameTtapa ce gobwujajy Kao:
X = Qi N (6)
OujeHe nonpaBaka ce gobujajy Kao:

Vi:Ai'Xi_Ii (7)

A
OujeHa Oi (a nocmepuopu oujeHa) cTaHAAPAHOT OACTYNamwa O :

(8)
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roje je: fi — 6poj cyBUWHUX Mmjeperba ( fi =n,-u; + di ), N;— 6poj onaxara, U;— 6poj
HenosHatux, d, — aedekT paHra matpuue N, .

3.2. TECTUPAHE XOMOTEHOCTU MJEPEHA HYITE U MPBE EMOXE

Ycnosu 3a ynopeherbe geuje enoxe cy cbegehu: OujeHe dpakTopa aucnepsunja Asuje enoxe

Mopajy 6utu carnacHe, obje ernoxe mopajy KOpPUCTUTM UCTU AaTym M obje enoxe mopajy

KOPUCTUTU UcTe NpubaunkHe KoopguHate [2]. Tj. Tpeba Aa BaXKM xunoTesa:
A 2 A 2

H:M(co)=M(o1) =02 9)

TecT BeNINUKHA je:

o2 A2 A2
F= Ag Fo, npu o0,>01 (10)

o1

AN

o2 A2 L2

F= le ~F. npu o, >00 (11)

oo

AKo 3a Tect BENMNYNHY rNacu:

F< Fl—a,fl,fz (12)

OHOA NpPMXBAaTamo XWMoTe3y O jeAHAKOCTM aucneps3uvja y obje enoxe. [asbe ce payyHa
objeautbeHa BpujeAHOCT gucnepsuje Kao:

A2 2
2
_ foo0+ fLon
f

A

o Cf=f4 (13)

3.3. TJIOBAJTHU TECT NOAYAAPHOCTU MPEXE

TecTuparbe NoAyLapHOCTM Ce OAHOCM HA WUCNUTMBaHE CTabMNHOCTM TayaKa Yy KOHTPOJIHO]
MpeKu. Tauka je cTabuiiHa YKO/IMKO Ce HeH MNOJI0XKaj HWUje 3HayajHO npomujeHno mnsamehy
asuje enoxe. KoopanHate Tayaka ce uamehy enoxa mopajy noayaapatv 4O BpujegHOCTU
rpelwKe mjeperba U 403BO/bEHUX NOMjeparba [2]. MoayAapHOCT Tayaka y MPeXu ce TecTupa
NMOCTaB/bakbeM HYATE M aNTEPHATMBHE XMMNOTE3E M NPUMjeHOM oZroBapajyhe TecT cTaTUCTUKe:

H,:E(A)=0

H, 'E(A)=0 a4

TecT cTatUCTUKa je 0bumKa:
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ﬁy/
T= qu > F(f,, )
//? (15)

raje je:
q,=A"Q,A, f,=rankQ, =n-d (16)

(A - BekTop nomjeparba Tauaka Tj. pasvKa AePUHUTUBHMUX BUCMHA TavaKa M3 ABuje enoxe U
werosa ogrosapajyha matpuua QA = QA + QA , N— 6poj 3ajeAHNYKMX TayaKa Koje
aedunHuny patym, Y — pedpekt gatyma) % 4

qg=(V'PV),+(V'PV),, f="Ff+1 (17)

C sjeposatHohom 1—a = 95% npuxsata ce HynTa XxunoTesa, y NPoTMBHOM ce oabaLlyje
ca ogrosapajyhom curypHowhy moXKeMo roBOpuTM O NOCTOjaky AedopMaumja y Mpexu Tj.
MperKe HUCY KOHrpyeHTHe (noayaapHe). M3 Tor passiora ce BpLIKM Aasba aHanM3a Kojom he ce
YTBPAMTHU Koje cy TauKke nomjepeHe. OBaj TECT KOjUM Ce UCNUTYje KOHIpyeHLUMja mpexa Ha3nea
ce rnobanHu TecT noayndapHoCcTM mpexe. FnobanHW TecT OTKpMBa NOCTOjatbe 3HAYajHUX
nomjeparba KOOPAMHATA MAEHTUYHMX Tavyaka. YKOIMKO nocToje, c/beaehnm Kopakom BpLum ce
JNIOKanu3aumja Tayaka 3a Koje ce C NPaBOM MOXe NPeTnocTaBuUTU A3 CYy Y3POYHMK 3HAYajHUX
pasnukKa.

3.4. CYKUECWMBHA AEKOMMNO3NLUWMIA KBAOPATHE ®OPME

Dekomnosununja kBagpatHe dopme (, BpLM ce 3a cBaKy Tauky mpexe. CBaku nNyT ce Bpun
npecnarakbe matpuue QA = QA +QA TaKo fa ce u3aBoju cybmaTpuua Koja ce ogHoOCK Ha
YCNIOBHO HemomjepeHe Tauke, HOK CEKONOHa M BPCTa Koja ce OAHOCK Ha MOTEHWMjanKHo
nomjepeHy TauyKy CTaB/bajy Ha Noc/bedre mjecto. UcTo Baxu u 3a Bektop A = Xo— X,
OZIHOCHO BpLUM Ce HEeroBO Mpecnararbe Tako Aa Ce OHAaj AMO BEKTOpa Koju ce OAHOCKM Ha
NOTeHUMjaiHO MOMjepeHy TauKy Hanasu Ha noc/bearbem mjecty. Bektop pasnuka A anjenn
ce Ha aBa cybsekTopa

A An -_p Pnn Pnp
“[a | @=R=lp p (18)

p pn pp
roje Ap CaZipXM pasnnKy KoopauHata opabpaHe Tauke P, A caspxu pasnuke ocTanux,
YCNI0BHO CTabMAHMX TayaKa.
TpaHcdopmaumja rnacu:
- I 0 A,

A= A= -
pip | A (19)

pp ' pn p

3aTUm canjeam padyHarbe KBaapaTHUX Gopmu:
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gy = ALQmA, (20)
qf = ATp P, A_p (21)
O, =0 +05 (22)

[asbe, 3a cBaKy TayKy ce payyHa TecT CTaTUCTMKA Ha OCHOBY M3pa3a:

P
T=% _F10)
%o (23)

AKO MMa BMLLE TayaKa YuMja TecT CTAaTUCTUKA HUje Yy rpaHuLamMma 403BO/bEHUX BPUjedHOCTH, Y
0BOj UTEpaLMju ce camo TauKa Koja HajBuMLIe 04CTyna cmaTpa HecTabuaHom 1 nomjepeHom. 3a
Ty TauKy ce gasbe oapehyje KkBagpaTHa dopma pesyKoBaHOr 610Ka TayaKa:

Jy, =0, +07 (24)

3aTm ce NOHOBO MpUMjerbyje TeCT NoAYAAPHOCTU, an Cafa ce TecTUpa CarnacHOCT NoJoXKaja
TayaKa Koje npunagajy peaykosaHom 610Ky:

(25)

Oy
T :@ ~ F(0.05; f, -1 f)

he

4. COPTBEP “PANDA”

BulweHamjeHCKM noporpamcku naket ,PANDA“ je codTBepcKM NaKeT Koju y3 U3paBHaHbe
Mpexa u aedopmaumoHy aHanuly, noAp)Kasa jow M: MpeTnpouecuparbe OPUIMHANHUX
ynTama, npeaHanMsy W ONTUMM3AUMjy Mpexka, nojelwaBaktbe KBaAuTeTa aHanmse u
OTKpMBakbe rpybux rpewaka, aHanusy gedpopmaumja n rpaduykm npukas pesyntata. Maker
omoryhyje obpafy BENMKMX CKynoBa nogataka, UM uma moryhHocT obpage mjepetrba
yK/bydyjyhu n GPS ckynoBe nogartaka, Tako Aa npeacras/ba HajHoBMja gocTurHyha y Teopuju
mpexke un aedbopmaumoHoj aHanusu. [porpamckn cuctem ,PANDA“ uma moaynapHy
CTPYKTypy. CBaKM moayn je peann3oBaH of, CTpaHe He3aBUCHMX nporpama. To 3Hauu aa ce
MOAYAN MOy MUjeraTu, CUCTEM ce MOXe MoAWPUMKOBATM TaKo Aa OAroBapa 3axTjeBMma
KOPMCHMKA 1 CBaKM NPOrpam moxKe A3 paZym Kao CamOoCTa/IHM MPOrpam BaH cUCTeMa.

[a 6u ce peannsoBao 3agaTak Kpo3 nporpamcku naket ,PANDA“, mopajy ce npunpemuTn
yNasHe JaToTeKe y 3aBUCHOCTU Of, BPCTE Mjeperba Koja ce 0bpahyjy. ObuYHO cy To: npasum,
XOPU3OHTaNIHU YI/I0BU, BEPTUKA/IHU YINIOBU, BUCUHCKE PAa3/IMKE, AYXWHE U AUPEKLUOHU
YyrnoBW. 3a ona*kaHe KOOpPAMHATE UM Pa3/IMKE KOOPAMHATa KOBapujaHCa MaTpuLa ce MOXKe
yBEeCTU, [OK Ce 3a OCTasla OMnaxakba CMaTpa Aa Cy HeKopesvcaHa. 3a CBaKy BPCTY Onakaka
rpynucarbe je moryhe, n T0 y cnyyajy Kaga ce KOpucte pasHU MHCTPYMEHTU UAM CYy CMOJbHU
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YCNOBM PasnMumMTL. 3a CBaKy rpyny a NnpMopu CTaHgapAHa Aesujaumja mopa Aa ce yeege. Ucto
TaKo Apyrayuvja cTaHAapAHa AeBujaumja moxe BUTK gogmjesbeHa nojeguHavyHum Mmjepernuma
Y UW/by U3MjEHE TeXMHE Mjeperba.

Cuctem je pasBujeH 3a ynotpeby Ha NepcoHasHMM padyHapuma ¢ onepaTUBHUM CUCTEMOMO
MS-DOS ogHocHo PC-DOS. Csu nporpamu cy HanucaHnu y ctaHgapgaHom FORTRAN 77. Kao u
cBaku codpteep, ,PANDA” HMje cTaTUUHM Npou3BOA, OH ca3pujeBa U nobosbluasa ce. Cuctem
ce CTa/IHO aXypwupa.

5. AJEGOPMALMNOHA AHAJIN3A 14 MPEXXE MAXOBJ/bAHCKE MET/bE Y
MPOrPAMCKOM NAKETY ,PANDA*

MaxoB/baHCKa MeT/ba je jeAaH o4, 3Ha4vajHUjUX MHOPACTPYKTYPHUX NpojeKkaTta y Penybavum
Cpnckoj, civka 1. Net/ba je npojekToBaHa y 06/AMKy TPOyrna v cacToju ce oA ABa ayka. Ha
NoKaumju  MaxoB/baHCKe NeT/be MOCTaB/be€Ha je  BUCMHCKA reofeTCka  OCHOBa
(jeaHoanmeH3noHanHM moaen — 1[1) 3a nocebHe HamjeHe Kojy YMHKM yKynHo 37 penepa, of,
KOjUX TPU penepa YMHE OCHOBHY BUCUMHCKY FeOAEeTCKY MPEXY M TU penepu Cy NoCTaB/beHU
n3BaH 30He pgedopmaumja Ha cTabunHom Tay (pedepeHTHa mpexka). Octanu penepu
(KapaKTepucTUYHe TauyKe Koje Hajbosbe penpeseHTyjy objekaT) cy NoCTaB/beHU NO 06jeKTUMa
TAKO [a BUCMHCKA Mpexa MMa obnuK 3aTBOpeHux noauroHa. OnaxkaHo je yKynHo 39
BMCMHCKUX pas/iMKa.

MpojekTom je npeasuheHo Aa ce BMCMHCKM NpaTe MOCTOBM W HaABOXKHbalUM, Te cy penepu
NocTaB/bEHU Ca /iMjeBe M AecHe cTpaHe caobpahajHe MHPpaCTpyKType MaxoB/baHCKe NeT/be,
CNnKa2.

[JetasbHa paspaga meTode mjeperwa je ypaheHa Ha ocHoBy aeduHucaHe TayHoctn 1[
KOOpAMHaTa Tayaka reofeTcke ocHoBe. [eogeTCcKa mjeperba Cy BpLIeHa Ha OCHOBY NnaHa
Mjepera Koju je m3paheH npema 3a4aToj TAYHOCTM W Cagpu: u3bop MHCTPYMeHTa MU
npubopa, aeduHNCarbe ycaoBa Ta4HOCTM U geduHUCarbe NogaTtaka 3a npahere N KOHTpony
mjepersa.
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Cnuka 1. MaxoerbaHcKa nemsba

Cnuka 2. Maxoe/baHKaG nemsba € NPUKA30M C8UX cmabunu3osaHux penepa

3a oppehuBarbe BepTUKanHMX Jedopmaumja npuMMUjerbeHa je meToga npeumsHor
HuBenmaHa. OppehuBartbe BUCMHA METOLOM TEOMETPUJCKOr HMBEAIMAHa cnaga vy
HajnpeunsHuja reogeTcka mjeperba. HuBenare y ob6je enoxe je M3BPWEHO AUTUTAZIHUM
ayTomaTcKum Husenmpom Tuna Leica DNAO3, ca vHBapckum bap Kog neTBama, CAuKa 3 U
CAvMKa 4 no meTogu HuWBeNara W3 CpefuHe, Mo MPOMUMCMMA 32 OBY BPCTY HUBEIMAHCKMUX
Mmjeperba.
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CnukKa 3. fJuzumanHu Husenup Leica DNAO3 Cnuka 4. IHeapcKke bap KoO nemeae

CBa Mjeperba ayTOMATCKWM Cy PErucTpoBaHa M MEMOPMUCaHA Y MHCTPYMEHTY, Npu 4Yemy cy
OVPEKTHO Ha TepeHy BpluieHe c/begehe KOHTPO/E: KOHTPONA KOHCTaHTe NeTBe; KOHTPO/a
BMCMHCKMX Pas/IMKa W KOHTpOJia 3aTBaparba MoauroHa. PopmupaHa cy YKYMHO YeTupu
3aTBOPEHA NOAWroHa, Tabena 2:

Tabena 2. PopmupaHU MNOAU20HU HA A0KAYUju Maxos/eaHcKe nemsve

MonuroH 1 (R4-M4D-M4L-M1L1-M1D1-RS1-R4)
NonuroH 2 (R4-M2L2-MP32-MP31-M2L1-M2D2-M2D1-RS2-K11-K12-K13-K14-K15-K16-K17-K18-K19-
K110-K111-R4)
MNonuroH 3 (RS2-K11-K12-K13-K14-K15-K16-K17-K18-K19-K110-K111-R4-K213-K212-K211-K210-K29-
K28-K27-K26-K25-K24-K23-K22-K21-RS1-RS2)
MonuroH 4 (RS1-R4-K213-K212-K211-K210-K29-K28-K27-K26-K25-K24-K23-K22-K21-RS1)
Tabena 3. 3ameaparba Noau2oHa (W) ¢ 0038oseeHuUmM oocmynarbuma (4)
HynTta enoxa mjeperba okTobap 2012. MNpBa enoxa mjepera
jyn 2013.
NonwuroH 1 w=0 mm A=25mm w=-0.1 mm A=2.2mm
NonwuroH 2 w=2.87 mm A=3.4mm w=-2.1mm A=2.6 mm
MonwuroH 3 w=0.95 mm A=3.9mm w=0.4 mm A=4.2 mm
MonwuroH 4 w=1.25 mm A=23mm w=1.2 mm A=2.5mm

A:Bmqu/D|km| (26)

MogaenoBame npoueca gepopmaumja rpaheBUHCKOr 0b6jekTa MaxoB/baHCKe NeT/be U3BPLIEHO
je mogenom noaypapHoOCTM (KOHrpyeHuuje). YnasHe BeavuMHe y MOAENY CY BUCMHCKe
pasnuke (HynTe enoxe U NpBe enoxe), AOK Cy U3Na3He BeAnUYMHE BUCUHE KapaKTEPUCTUYHMX
TayaKka y ABMje BpeMeHCKe enoxe.
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Tabena 4. Cneyugu4Hu nokazamesou mpexce (Hynma enoxa)

. boxuh, C. Tyuukewwnh [edpopmaumora aHanusa 1/] mpexe maxossbaHcke netwe [1] 2013 1[1]

AT+

MaxoB/baHCKa net/ba — HynTta enoxa

CneumdunuHM NoKasaTe/bu Mpexe

Bpoj mjeperba 39
Bpoj BUCMHCKUX pa3nivKa 39
bpoj Tauaka y mpexu 37
bpoj gaTymcKkmx Tayaka 3
[edbekt mpexe 1
YKYMHO CYBULIHUX Mjeperba Y N3paBHakby 3
CTaHAap4HO 04CTyNakbe jeAnHuLEe TexnHe (a npuopu) 1.000
CraHfapgHa Aesuvjaumja jeauHuLe TexuHe (a noctepuopmu) 1.273
bpoj urepauuja 1

Tabena 5. CneyuguyHu nokasamesou mpexce (lpsa enoxa)

MaxoB/paHcKa netsba — pBa enoxa

CneunduryHM NoKasaTe/bn Mpexe

bpoj mjepera 39
Bpoj BUCMHCKMX pa3nnKa 39
bpoj Tayaka y mpexxu 37
bpoj gaTymcKkmx Tadyaka 3
OedeKT mpexke 1
YKYMHO CYBULLIHMX Mjeperba Y U3paBHakby 3
CTaHAapAHO 0ACTyNakbe jeAnHuLe TexmHe (a npuopu) 1.000
CTaHgapaHa Aesujaumja jeanHuue TexunHe (a noctepuopu) 0.835
bpoj utepauuja 1

Tabena 6. Bekmop pasnuka oyujerseHux sucuHa usmehy Hysme u rnpee ernoxe mjepera, 0OHOCHO 8eKMOop

nomjeparba
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Tabena 7. Peaynmamu HernodydapHOCMuU ma4aka Koje cy oyujerseHe Kao cmabusHe

PepHu 6poj Tauka dz [mm]
3 K12 0.76
4 K13 -0.05
5 K14 0.32
7 K16 -1.14
9 K18 -1.07
12 K22 0.43
14 K24 -0.42
15 K25 0.12
17 K27 -0.61
19 K29 0.19
20 M4D 0.69
21 M4L 0.64
24 K110 -0.09
26 K210 0.14
27 K211 0.46
28 K212 -1.01
29 K213 0.64

Tabena 8. Pezynmamu HenodydapHoCmu ma4vaka Koje cy oyujerbeHe Kao HecmabusHe npema mohu mecma

PepHu 6poj Tauka dz[mm]
2 K11 1.63
6 K15 -1.84
8 K17 -2.55
10 K19 -1.33
11 K21 1.38
13 K23 1.51
16 K26 -1.55
18 K28 -1.46
22 RS1 2.97
23 RS2 2.96
25 K111 -1.49
30 M1D1 2.26
31 M1L1 2.31
32 M2D1 1.74
33 M2D2 2.44
34 M2L1 2.58
35 M2L2 3.27
36 MP31 2.49
37 MP32 2.95
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Ta6ena 9. Pe3ynmamu npeyu3HOCMu mayaka oyujerbeHux Kao cmabuaHux

PeaHu 6poj Tauka A[mm)] Sz[mm]
3 K12 2.46 1.00
4 K13 2.46 1.00
5 K14 2.48 1.01
7 K16 2.51 1.02
9 K18 2.58 1.05
12 K22 1.83 0.75
14 K24 1.77 0.72
15 K25 1.76 0.72
17 K27 1.75 0.72
19 K29 1.75 0.72
20 M4D 2.07 0.84
21 MA4L 2.08 0.85
24 K110 2.64 1.08
26 K210 1.76 0.72
27 K211 1.79 0.73
28 K212 1.83 0.75
29 K213 1.84 0.75

Tabena 10. Pezynmamu npeyu3Hocmu ma4yaka oyujereHux Kao HecmabusnHux

PenHwu 6poj Tauka A[lmm] Sz[mm)]
1 R4 1.58 0.64
2 K11 2.48 1.01
6 K15 2.50 1.02
8 K17 2.56 1.04
10 K19 2.61 1.07
11 K21 1.84 0.75
13 K23 1.80 0.74
16 K26 1.76 0.72
18 K28 1.76 0.72
22 RS1 1.83 0.75
23 RS2 2.48 1.01
25 K111 2.71 1.11
30 M1D1 2.08 0.85
31 M1L1 2.13 0.87
32 M2D1 2.42 0.99
33 M2D2 241 0.99
34 M2L1 2.32 0.95
35 M2L2 217 0.88
36 MP31 2.17 0.89
37 MP3 2.15 0.88
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6. 3AK/bYYHAK

leopetcke meTogze npahera nomjeparba objeKaTa BpeMeHOM Cy MocCTajajie CBe Marbe
aTPaKTMBHE, Ha NPBOM MjecTy 360r 3axTjeBa 3a BP/I0 CTPYYHUM KaApoM, LITO NoApasymujesa
Behe TpolwkoBe. HacynpoT Tome, mexaHW4ku ypehaju nonyT KnaTHa U CUCTEMM 33 aIMHUPatbe
HUCY TaKO C/AOXEHW, YBUjEK cy 6uan jedTUHUMjM M nakwe gocTynHW. Mehytum, jeguHo ce
reogeTckMm meTtogama paobujajy anconyTHM nodaum Koju He onucyjy objekaT camo y
penatMBHoOM cmuciy Beh U y 0AHOCY Ha HEroBO HEMOCPEAHO OKPYKere, Ynme AonpuHoce
06jeKTMBHOM carniefaBatby NOHaLLAHa YMTABOT KOMIJIEKCa.

Ha ocHoBy cnpoBesHe aHanuse AedOpPMaALMOHUX Mjeperba OCTBAPEH je jedaH oA UW/beBa
OBOr paja, a TO je [OKa3 [a je KOHCTPYKuUmja caobpahajHe nHPpacTpykType MaxoB/baHcke
net/be ctabunHa u ga ce rpaheBUHCKM 06jekaT MaxoB/baHCKe NeT/be MOHalla y CKAagy ca
NPOjEeKTHMM 334aTKOM (MaKCMManHa BeanYMHa nomjeparba nsHock 3.27 mm — Tauyka M2L2).
JobujeHn nopaun npeactass/bajy BakHY WMHPOpMaLMjy Yy MPOLjeHM CTakba M CUTYPHOCTU
MaxoB/baHCKe netsbe.

MoHawake o6jekTa MaxoB/baHcKe net/be 61 Tpebano NPaTUTU KOHTUHYANIHO Y BPEMEHY, LITO
he omoryhutn npegsuharse byayhux ctakba ca BEJIMKMM CTENEHOM MOBjepetba.

BarKHO je MCTaKHYTM A4a je y TOKY mjepera buna Bennka ontepeheHocT caobpahaja, Koja je
Yy3pOKOBa/a 3HaYajHa Tpenepera KOMNEH3aTopa, Na Cy Mjeperba BPLUEHA Y3 OTEXKaHe YC/0Be,
y3 Oy)Ke 33jprKaBarbe Ha CTaHULM, jep Ce MPUAMKOM O4YMTaBakba MOPANO YeKaTu da ce
KOMMEH3aTop KoL MjepHOr MHCTPYMEHTa cTabunmsyje.

JaHawrun 6p3un Hanpeaak TEXHOMOMMjE U HayKe yTUYe U Ha Pa3BOj CaBPEMEHUX FeO4ETCKUX
TEXHONOIMja, @ OAHOCK Ce KaKo Ha MjepHy onpemMy Tako M Ha MeToAe NpuKyn/bakba, obpase u
ynpaB/bakba Nogaunma, umme je omoryheHo noseharbe TaYHOCTU U ePUKACHOCTU re04eTCKMX
Mjeperba Kao M AOHOLWeHE MOYy3[aHMX 3aK/bydaka O NpomjeHama reomeTpuje objekaTa.
MpumjeHa ayTOMaTM30BaHUX CUCTEMA BULLE HUje PUjETKOCT U Hajuyewhe ce KopuUCTU Y
TEKTOHCKM aKTUBHMM NoApyYjuma.

7. BUBJTMOTPADUNIA

[1] K. Muxajnosuh, UN. Anekcuh, [egopmayuoHa aHanuza 2eo0emckKux mpexca. beorpaa:
YHuBepsuteT y beorpagy, NpahesuHckn dpakyntert, 1994

[2] C. AwaHwuH, UHerepcka 2eode3uja. Beorpan: YHuBepsutet y beorpaay, paheBuHCKK
¢dakynTeT, 2003

[3] T. Neposuh, Memod Hajmarux keadpama. beorpag: YHusepsuteT y Bbeorpagy,
lpahesuHckK dakynTeT, 2005
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Wilhelm Stelling
Agricola University of Applied Sciences, Herner StrafSe 45, D 44787 Bochum, Germany

JOINT INTERNATIONAL MASTER PROGRAMME GEODESY AND LAND
MANAGEMENT

ABSTRACT

Beginning with the winter semester 2014 the Master's program "Geodesy and Land Management" is to
be introduced at the Universities of Georg Aricola UAS (Germany), Novi Sad and Belgrade (Serbia), Banja
Luka and Tuzla (Bosnia and Herzegovina) as well as Podgorica (Montenegro). This joint international
study course, taught in English, provides ample opportunity for an optimal exchange of students and
lecturers in compliance with the requirements of the Bologna Accord. The Master’s program is primarily
focused on all aspects of land management and modern geodetic methods. Supplementary features are
the integration of E-learning and the realization of summer and winter schools for teaching special
topics. Graduates of the program will be awarded a joint degree from the participating universities.

Bunxenm WrenuHr

YHusep3umem npumujerbeHux HayKa ,Aepukona”, boxym, Hhemauka

3AJEAHNYKU MEBYHAPOAHU NMPOIPAM MACTEP CTYAWMIA U3 TEOAE3SUNIE U
YMPAB/bAHA 3EM/BULLTEM

PE3UME

Ca 3umckum cemectpom 2014, roanHe Ha yHuBepsuTete ,leopr Arpukona” us boxyma (Hbemauka), Hosu
Cap v beorpag (Cp6wja), barba Jlyka n Tyana (bocHa n XepuerosuHa), Te Moaropuua (LipHa Fopa) 6uhe
yBeAeH nporpam mactep cTyamja u3 leogesmje un ynpas/barba 3emsbuwtem. OBaj 3ajegHUYKM
mehyHapoaHu cTyamj, Koju he ce oaprKkaBaTu Ha eHrneckom, npy:uhe 6pojHe moryhHOCTM onTumanHe
pa3mjeHe cTygeHaTa M npegasada, y cknaay ¢ ycnosuma bonowsckor cnopasyma. OBaj nporpam macrtep
CTyAvja ce NpBEHCTBEHO GOKYCMpa Ha CBe acrneKkTe yrnpas/batba 3eM/bULITEM U CaBpPeMeHe reofetcke
meToze. OHO LWITO joLW Cafip’KM je MHTEerpMcaHa eIeKTPOHCKA HacTaBa U peasi3aumja /JbeTHUX U 3UMCKUX
LWKO/1a, TOKOM Kojux he ce obpahusatn nocebHe Teme. Mo guNaoMupary, CBPLWEHUM CTyAeHTUMA he
6UTK AoanjesbeHa 3ajegHUYKA UNIOMA YHUBEP3UTETA KOjU YUECTBYjY Y Nporpamy.



1. INTRODUCTION

After several models had been discussed and researched, the decision was taken to offer a
Master Programme of Geodesy and Land Management at the Georg Agricola University of
Applied Sciences (Georg Agricola UAS) commencing in the winter term 2014/15. The ideas
which were first discussed in 2005, i.e. to introduce a Master degree in geo-engineering
including geodetic aspects were given up due to the large size of topics of geo-engineering
and those close to the impact of mining. As the field of land management is already a key area
of the Bachelor degree course, it was decided to further expand this field as part of geodesy
and to add an international approach.

Teaching surveying and mapping has a long tradition at the Georg Agricola UAS as the
Bochumer Bergschule (Mining School), one institute of tertiary education which preceded the
Georg Agricola UAS, already trained mining surveyors from 1873 to 1900. Here, let us have a
brief look at the historical development. The Bochum Mining School was founded in 1816 to
provide academic training to junior and middle managers of Westphalian hard coal mining, an
industry that was growing rapidly. In 1864, the Westphalian Mining Insurance Bochum (WBK)
was founded jointly by the mining companies and became the body responsible for the
Bochum Mining School. After the training of mining surveyors had been abandoned in 1900
surveying pit foreman were trained from 1926 on.

In 1963, the mining college was firstly reorganised to become an engineering school of mining
and later, in 1971, it became a University of Applied Sciences for mining. As part of the
process, the surveying pit foreman became surveying engineers in mining. In 1995, the
University of Applied Sciences received its present name, i.e. the Georg Agricola University of
Applied Sciences for Raw Materials, Energy and the Environment in Bochum. Meanwhile, the
WBK had been merged with the Mining Research GmbH in Essen to the DMT (German Mining
Technology) in 1990, something which included the transfer of ownership of the Georg
Agricola UAS to the new body (Fig. 1).

Fig. 1: the Georg Agricola University of Applied Sciences main building
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2. PREPARATIONS

The economic prosperity of any country is based on the legal assurance of land property, i.e.
the clear and legally documented evidence of who owns land and buildings. Regional policy
and planning, surveying and cadastre, soil fertility assessment (soil classification) and land
regulation as well as the assessment of immovables (land and buildings) all together
contribute to ensure the transparency needed for the economic as well as ecological
development and for social peace; they also support a sustainable development. A part of
these fields is the gathering, documenting and providing of geo-data. For this purpose,
modern technology is used such as electronic tachymeters, precise satellite receivers,
methods of photogrammetry and remote sensing, and laser technologies. Once the data
measured have been read and evaluated — using modern software and observing statistical
principles — they are documented and visualised using geo-information systems (GIS) and web
services. This range describes just about the measures needed when individual buildings and
lots are newly entered in the land register or cadastre or when their entries are restructured,
and the measures needed for a modern land management. All these features are subjects
taught during the course described below.

Discussions with colleagues of partner universities in the Balkan States have shown that
particularly those subjects and topics related to establishing effective land management are
of huge importance for this region; therefore, these universities are very interested in a close
cooperation with the Georg Agricola UAS. Since 2011 the German Academic Exchange Service
(DAAD) has been running a programme called “Stability Pact for South Eastern Europe —
Academic Reconstruction” which supports an English-language international Master
Programme of Geodesy and Land Management to be jointly developed by universities in
South East Europe and the Georg Agricola University of Applied Sciences in Bochum,
Germany. The beginning of the cooperation featured representatives of the Chairs of Geodesy
at the universities of Novi Sad and Belgrade (Serbia), Sarajevo (Bosnia and Herzegovina),
Zagreb (Croatia), Skopje (Macedonia) and Ljubljana (Slovenia) which intended to participate in
the project. By now, a total number of ten universities have been involved, adding Tuzla
(replacing Sarajevo) and Banja Luka (both Bosnia and Herzegovina), Tirana (Albania) and
Podgorica (Montenegro).

This long-term project began with networking — developing, reviving and enhancing the
contacts between the partners. Another key aspect was to explore the local specifications and
requirements in the Balkan States in order to learn to which extent German know-how would
become a part of the newly designed Master programme. Therefore, it was seen as useful to
discuss specific topics at academic conferences where it would emerge what the different
countries had in common and where they differed. The first meeting of its kind took place in
Bochum in May 2012. During those four days, the parties involved mainly discussed how to
secure land ownership, the issues of cadastre and land register, of soil fertility evaluation and
of land consolidation. A number of ten colleagues represented the Balkan universities, namely
Novi Sad, Belgrade, Skopje and Zagreb, and thirteen people represented the Georg Agricola
UAS. The presentations and discussions were supplemented by visits to the Office of Geo-
Information, Real Estate and Cadastre of the City of Bochum and two projects of land
consolidation.

Between 5 and 7 October 2012 a regional conference of the DAAD took place in Tirana,
exploring how to restructure academic institutes and education in South East Europe. Like all



projects funded by the DAAD, we had the opportunity of a poster presentation to introduce
our agenda. Moreover, experience and insight gathered could be shared in seminars and
discussions. At the same time, our project group seized this opportunity to confer on the
structure and content of the curriculum which needed to be developed.

Shortly after, the third project group meeting took place in Novi Sad from 29-31 October 2012
where the main focus lay on the topics of regional policy and planning, and how to record
geo-data using state-of-the-art technology. The partner universities of Novi Sad, Belgrade,
Skopje, Tuzla, Banja Luka, Zagreb and Ljubljana were represented by 25 participants in total,
and the Georg Agricola UAS by 4.

Skopje was the host of working meeting no. 4 which took place from 7-9 April 2013. Here, the
main focus was on urban land-use planning and reallocation, procedures of approving
building projects and the evaluation of land and buildings (immovables). The Georg Agricola
UAS sent 2 representatives, other universities of Novi Sad, Belgrade, Tirana, Skopje had a total
number of 12 participants. In addition to the topics mentioned above, further details of the
curriculum were discussed.

Fig. 2: participants of the specialist course (left), Sanja Tucikesic (Banja Luka) is awarded for her successful completion
of the course by Prof. Stelling (right).

Lastly, a specialist course had been organised which took place at the University of Novi Sad
between 3 and 10 November 2013 and which had been funded by the DAAD as part of the
overall concept. This course, with its title “Modern Geodesy and Land Management”, was
attended by young scientists from countries in the West Balkan region (Fig. 2), namely 18
postgraduate students of our partner universities in Ljubljana, Skopje, Podgorica, Zagreb,
Banja Luka, Tuzla, Belgrade and Novi Sad. Over an entire week different focal points were
taught every day, including urban and rural development; cadastre and immovable valuation;
consolidation and reallocation of land; modern measuring technology of photogrammetry
and remote sensing, and the use of geo-information systems for different purposes in
cadastre and land management. On day six, a study trip saw a visit of cultural artifacts of the
Vojvodina. The participants were awarded with a certificate for their successful completion of
the course. The teaching was done by professors and lecturers of the universities involved;
the Georg Agricola UAS provided 9 experts.
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3. THE MASTER PROGRAMME: STRUCTURE AND CURRICULUM

The concept and structure of the Master programme is designed as a part-time study course
of six terms with twenty credit points (CP) each according to the European Credit Transfer
System (ECTS). The modules can be chosen flexibly; in addition, courses offered as part of full-
time programmes and e-learning components can be integrated which may help to reduce
the study time to four terms of 30 CP each (Fig. 3). Such a full-time course would in particular
be offered to our foreign students; different time structures may be possible, too.

For the German students, the curriculum is a subsequent offer based on the Bachelor
Programme of Geodetic Surveying (180 ECTS points); its topics are compiled in such a way
that graduates of this programme will be able to pursue a career as officers in higher civil
service. In order to assess the Bachelor programme taught at the Georg Agricola UAS a mean
value mode was used to compare the subjects and the scope with those taught at other
German universities (both universities of sciences and applied sciences). One result was that,
compared with the mean value of six other universities, the Georg Agricola UAS had a much
more extensive offer in particular where land management was taught; another result was
that the teaching of geo-informatics and photogrammetry/remote sensing needed to be
developed further. In order to provide starting conditions similar to those of the Balkan
universities, it was also deemed that the subjects of mathematics and statistics (e.g.
calculating adjustments) needed to be enhanced. Therefore, the first term (of the full-time
model) was defined as an adjustment semester in which the Balkan universities can assign
some modules to different topics (optional compulsory modules). The two following terms
are used for in-depth teaching in particular of geodesy and land management; in term 4,
students will work on their master thesis.

Fig. 3: overview of two course options, full-time and part-time



As described above, the academic conferences saw a discussion of important issues and latest
information on geodesy and land management. This information, together with
complementing subjects, were condensed to make up the heart of the curriculum of this
Master programme. The full-time version of this course includes 3 terms with 6 modules
each; for each module, 5 ECTS points will be awarded (see Fig. 4a & 4b); the fourth term is
assigned to the Master thesis and completing the programme. In its part-time version, the
course consists of 6 terms of 4 modules each; for each module, 5 ECTS points will be awarded.
One special component is that each term will feature a practice-oriented research project;
likewise, the Master thesis (term 4) is also preceded by a practical phase to gather the
essential data which will be elaborated in the thesis.

"Term 1" )
(30 ECTS Points) DOFoereign Language

s
B>

® Leadership
competences

@ Engineer
mathematics

B\ Selected chapters of
adjustment and

it
=] E"ﬁo‘%&lsammetry and
remote sensing

@ Student research
project 1

Fig. 4a: subjects taught (full-time model) in term 1 (left) and term 2 (right)

"Term 3"
(30 ECTS Points) mUrban development

OProject management

OGeodetic space
methods

OSelected chapters of

o5
physical geodesy
. @3D-modeling

B Student research
project 3

Fig. 4b: subjects taught (full-time model) in term 3 (left), and final term 4 (right)

In order to help the international partners to integrate their Master modules (which already
exist in parts) into the new Master programme, 3 optional compulsory modules will be
offered in addition to the compulsory modules. In the full-time model (for international
students) the following subjects will be taught under the different module headings (there are
two abbreviations: CM for compulsory module and OCM for optional compulsory module):

Term 1

GLM 1.1: Foreign language (Business English, Land Management English); CM

GLM 1.2: Leadership competences (leadership management, rhetoric, moderation and
problem solving); CM

GLM 1.3: Mathematics for Engineers (numeric methods, differential geometry, celestial
mechanics); OCM
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GLM 1.4: Selected chapters of adjustment and statistics (applied calculus of probabilities,
advanced statistics, geo-statistics); OCM

GLM 1.5: Photogrammetry & remote sensing (advanced digital photogrammetry, satellite
image analysis, 3D visualisation); OCM

GLM 1.6: Student research project 1 (related to GLM 1.3 or 1.4 or 1.5); CM

Term 2:

GLM 2.1: Land management | (rural & urban development, town planning, land
consolidation); CM

GLM2.2: Land management Il (cadastre and land register, cadastre of coordinates, geo-data
management); CM

GLM 2.3: Selected chapters of remote sensing (RADAR interferometry, environmental
applications); OCM

GLM 2.4: Selected chapters of geo-informatics (process oriented programming & web GIS,
GIS infrastructure & geo-processes, geo-data modelling); OCM

GLM 2.5: Valuation of immovables (comparison of international methods and influences,
execution of property valuation methods, reporting, software, information
management [CREM/LIS]); CM

GLM 2.6: Student research project 2 (related to GLM 2.1 or 2.2 or 2.3 or 2.4 or 2.5); CM

Term 3:

GLM 3.1: Urban development (urban development, business promotion); CM

GLM 3.2: Project management (project planning and project management, restoration of
wasteland; CM

GLM 3.3: Geodetic space methods (geodetic space techniques, data processing); OCM

GLM 3.4: Selected chapters of physical geodesy (navigation, geoid and gravimetry); OCM

GLM 3.5: 3D modelling (multi-sensor systems & mobile mapping, 3D-urban models), OCM

GLM 3.6: Student research project 3 (related to GLM 3.1 or 3.2 or 3.3 or 3.4 or 3.5); CM

Term 4:

GLM 4.1: Traineeship (practical exercises related to topics of term 1 or term 2); CM
GLM 4.2: Master thesis and colloquium (Master thesis, colloquium); CM

Two major objectives of the joint international study programme are the transfer of
knowledge and the exchange of both teaching staff and students. These aims will be achieved
in two ways: on the one hand by students attending one or several of the partner universities
in terms 1-4; on the other hand, the teaching programme will allow distant learning in parts
by offering modules of e-learning and blended learning. Students who are not able to attend
universities abroad for a number of reasons (e.g. doing a part-time degree in addition to their
regular job) will be able to attend summer school and winter school courses abroad during
term holidays and complete some of the modules there in one or two weeks. The intensive
study courses will also offer teaching staff (professors and lecturers) the opportunity to teach
abroad at one of the partner universities if they do not want or are not able to dedicate an
entire term to do so. Such a time model is shown in Fig. 5. In this overview, modules GLM 1.1,
1.2, 1.3 and 1.5 are offered during the winter term time, whereas modules GLM 1.4 and 1.6
can be completed using e-learning courses in the term holidays following the winter term etc.



Once the overall programme has been accredited, the individual modules, in particular those
taught in summer school and winter school courses, are to be certified as well. That means
that, in addition to obtaining a Joint Master degree from the universities involved when
successfully completing the Master programme, other students interested can complete
individual modules and have them acknowledged by their own universities in line with the
Bologna process.

According to the German Accreditation Agency for Degree Programmes in Engineering and
Computer Science (ASIIN), many double degree programmes of 2 or 3 universities have
already been accredited. However, this is the first time that a Joint Master Degree
programme seeks to be accredited. To the winter term 2014/15, the four following
universities/university groups would like to jointly start with the programme: the Georg
Agricola UAS in Bochum, the universities of Novi Sad and Belgrade (Serbia), the universities of
Tuzla and Banja Luka (Bosnia and Herzegovina), and the university of Podgorica
(Montenegro). The plan includes that over the next few years the other partner universities of
the SEE project will be able to join the programme, too, namely: Zagreb (Croatia), Skopje
(Macedonia), Ljubljana (Slovenia), and Tirana (Albania). Furthermore, all universities are also
invited to motivate interested students to participate in the programme.
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Legend Modules during the lecture times Modules during vacation
D Lecture times (1 Semester = 17 CW; incl. examination times) Special term 1: 1.1, 1.2, 1.3, 1.5 Special term 1: 1.4, 1.6
D Examination times Special term 2: 2.2, 2.3, 2.4 Special term 2: 2.1, 2.5, 2.6
1 Credited traineeship (time position on holidays variable) Special term 3: 3.3, 3.4, 3.5 Special term 3: 3.1, 3.2, 3.6
\:l Winter school (2 modules)
I:l Summer school (2 modules)

Fig. 5: possible timeline of study course (student begins in winter term 2014/15) making use of summer schools/winter
schools and moving the practical phase to the term holidays.
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MPEAMET U LW/b PAJIA:

OCHOBHM npeameT MUCTPaXKMBakba [AOKTOPCKE AucepTaumje jecTe HacCTaHaK, TUMOJOrWja,
nopujekno o6MKa U pacnpocTparkeHOCT Ha baslkaHCKOM NOAYyoCTPBY O0CObGEHOr TUNa LpKaBa
ca npucnokeHnm nykosuma. OTBOpeHa NuTama; uaeHTUdMKaumja noctojehux u Hectanmx
npumjepa, xpoHonoruja n moryhu ytuuaju. Lnsbesu:

- Hay4yHO aprymeHTOBabe W geduHUCarbe C0jeBUTUX M MehycobHO npenseTeHux coepa
yTUaja y pasiMuymMTum NnepuoamMma nocTojakba OBOT LPKBEHOT TMNa;

- yTBphMBarbe pacnpocTparbeHOCTU U rPaHUYHMX 06/MacTM padu CTvMuarkba CasHakba o
OMLUTUM W IOKANHUM KapaKTePUCTUKAMA;

- peduHUcarbe Haj3HayajHUjUX TUMONOWKMX efemeHaTa Ha Kojuma ce 6asvpa onwTa
TUNOJIOTMja LPKaBa C NPUCIOHEHUM IYKOBMMA Ha noapyyjy banKkaHcKor nonyocTpea;

- peduHUCarbe Haj3HaYajHUjUX KOHCTPYKTUBHUX, MPOCTOPHUX U CTUACKMX OCOBEHOCTM Ha
ocHoBy TuUnonoruje rpahesnHa, obpaheHunx y Benmkom 6pojy;

- Ba/JiopM30Batbe KOHCTPYKTUBHMX, MPOCTOPHUX M CTUNCKUX KAPaKTEPUCTUKA LpKaBa €
NPUC/NIOHEHMM NIYKOBMMA paau oapehmsarba BpUjeaHOCTM U MjecTa y YKYMHOM pa3Bojy
CaKpasiHe apxuTeKType Y PermoHy.

METOAE UCTPAKMBAHA:

- UCTOpMjCKa

- TMNOAOLLKa

- aHanUTM4Ka

- KOMMapaTuBHa
- MeToAa CuHTe3e

MABHE M MOMOTRHE XMMNOTE3E:

- rpaZka UPKaBa C NPUCIOHEHMM JIYKOBMMA Ha bBankaHCKOM NoayocTpBy MOXe ce
npaTuTK 04 paHOBU3aHTUjCcKor nepuoaa Ao XIX/XX sujeka;

- LpKBe C NPUCIOHEHUM JIYKOBUMA cy BpojHE M LUIMPOKO pacnpocTparkbeHe Ha MpocTopy
BankaHCKOr NOAYyoCTPBa;

- KOHCTPYKTMBHM CKNOM LpKaBa C NPUCAOHEHUM IYKOBUMA jaB/ba ce y paHoxpuwhaHcKoj
apXUTEeKTYpn Ha xpuwhaHckom uctoky (Mana Asuja, JepmeHuja, cjeBepHa
MeconoTtamuja...);

- NpepoMaHuyYKe LpPKBe Ha AybpoBayKOM MOAPYYjy, C MPUCNOHEHUM JNIYKOBUMA U
KYMO/IMLLOM Ha CPeAMHU, HacTane cy NoJ yTULajeM BU3aHTU]CKe KYMNOJIHE apXUTEKTYpE;

- Ha LPKBe C NPUCIOHEHMM IYKOBUMA Ha noapyyjy XepueroeuHe u LipHe Mope, carpaheHe
oA XV go XVII BujeKa, AMPEKTAH YyTMLA] je MMano LPKBEHO rpaauTesbCcTBo AybpoBaykor

noapyuja;

- Ha noapyujy XepuerosmHe rpafrba OBMX LpKaBa Tpaje o4 npepomMaHnyKor nepmoaa;
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- He MoCTOju AMpPEeKTHa Be3a u3mehy UPKBeHWX rpaheBMHA C NPUCIOHEHUM NYKOBUMA
carpaheHnx y 0TOMaHCKOM nepuoay y YHYTPaLlHbOCTU NOMYOCTPBa M LpKasa carpaheHux
Y jy*kHOM, npnobanHom awnjeny.

HAYYHU OOMNPUHOC:

C 0631MpOoM Ha TO A3 je Npuje UCTParKMBakba Y OKBMPY OBE Te3e NPeoBAaLaBano MULL/bEHE A3
je 6poj upKaBa C MPUCAOHEHMM JIYKOBMMA PENAaTUBHO Mann U CKOHLLEHTPUCAH, Kaga je
banKaH y nuTarby, Ha Makby 061acT Ha 3anaay, KaHANAATKMbA je yTBpAUAa Aa je oBaj TUN 6uo
palupeH Ha LMjenom nogpyyjy pernoHa, Kao U Aa je 6poj cayyBaHUX Npumjepa 3Ha4vajHO
Behu Hero wTo ce, A0 cafa, NPeTNnoCcTaB/bano. YTBPAMAA je, Takohe, Aa NOCTOjU BeUKKU Bpoj
jow HepoBO/BHO MCTPAXKEHWX LPKABa, KOje HWje yBPCTMAA Yy Mpernef, Kao U Aa ce MOXe
NoTBPAMTM 3Ha4YajaH 6Poj LpKaBa C MPUCIOHEHMM IYKOBMMA KOje CY BPEMEHOM YHULLTEHE.

Kaga je y nutarwy yTBphMBarbe HACTaHKa TWUMA LPKaBa C NPUCIOHEHMM JIYKOBUMA,
KaHAMOATKUHbA je yTBpAMJIA je [a je OH YCKO MOBe3aH C MNpenauTarkbem KyaTypHUX W
rpaguTesbCkux Kpyrosa Mctoka v 3anaga, raje ce non TepMuHOm MCTOK mogpasymujesajy
Pa3HOBPCHM YTULAjU MOTEKAM W3 PasANYMTUMX NpoBUHUMja Mane A3uje, 3aKkaBKasja,
MeconoTamuje u erejckor npuobasba, Koju cy npogupann Ha 3anag nodyes og VI Bujeka.
Mpoujerbyje ce ga je 0BO BeOMa 3HauyajaH 3aK/bydaK M Hay4yHU OOMPUHOC, jep ce tbume
notephyje Aa je ncxoguiuTe PasaUUYUTUX JYYHUX U CBOOHUX pjellerba, Na U NPUCIOHEHUX
JIYKOBa Yy OKBMPY KOHCTPYKTMBHMX CKAOMOBA LIPKBEHMX rpaheBMHa, BE3aHO 3a nogpydje Ha
KojeM je Tpaguuumja rpahera CBOAHWMX KOHCTPYKUMja Beoma Ayra U cexe A0 APEeBHMUX
LMBUIM3ALMja CTAPOT BUjEKa.

KaHampaTkuba je, Takohe, yTBpauaa aa je Hajsehu 6poj LpKasa Cc NPUCAOHEHMM IYKOBUMA Y
3anagHOM Aujeny WUCTpa)kMBaHoOr noapydja carpaheH y npepomMaHWyYKom nepuoay, Te ce
KOHCTPYKTMBHO pa3/ivKyje, a CTWACKM Yycarnawasa ca Apyrum, OpojHMmM TuMnoBMMma
OVMMEH3MOHAMHO MakbUX LIPKBEHUMX 06/MKA, pacnpocTpakbeHnX Ha UCTOM noapydjy. U oBo je
naxkke BpujeaaH 3ak/byyak, jep notephyje crtas, npuxsaheH og MCTOpPUYAPA APXUTEKTYpPE, Aa
je y nepuvoay npepomaHuke, 360r M3y3eTHO pasHo/MKe u boraTe rpaftbe LPKBEHMX TUMOBA,
6uno moryhe HanpaBuUTM 0A4abup OHWUX OBMKA KOjU CYy HajnpuUMjepeHunju NUTYPTUjCKUM
3axTjeBMMa, CTabWAHOCTM M penpeseHTaTUBHOM M3rieny UpKaea. [owTo je noapyuje
XepuerosuMHe 60rato npumjepMma UpKaBa C MNPUCIOHEHUM JIYyKOBMMA HacTaaum y y
npepomaHWYkom nepuoay, KaHAWAATKMHA je M3Bena BaXaH 3ak/byyYak fAa Ccy Bese
AybpoBaykmx rpagutesba ca 3anehem ycnoctas/beHe 3HaTHO npuje XV Bujeka.

3AK/bYYAK:

[JokTopcka Te3a nog Hacnosom "LIpKBe ca NPUCNOHEHUM JIYKOBMMA — NOPUjeKNo 06/1MKa,
TUMO/IOTUja M pacnpocTparbeHOCT Ha bankaHckom nonyocTpsy" npeacTaB/ba 3HaYajaH
NCTPaXKMBAYKM pag, Koju [onpuHocuM dopmuparby M ynoTnyhaBakby 3Hakba y obnactu
UCTOpUje CaKpasiHe apXMTEKType yonuwTe U WUCTOpUje KOHCTPYKLMCKMX CKIOMOBa
NPUMMjEHEHNX Yy LUPKBEHOM rpagutesbeTey. LlpkBe € npuciokbeHum  NyKoBMMA  Cy
cBe0obyxBaTHO NpoyYeHe Ha WMPOKOM noapydjy baskaHckor nonyoctpsa, a rpaha, aHanmsa u
BpeAHOBakbe TOr TUMA Ha TepuTopuju XepuerosuMHe nNpeacTaB/ba M3y3eTHO KBA/MTETHY
noasnory v 3a pag Ha 3aWTUTM M OBHOBM BeoMa BpUjeAHOr rpaauTesbcKor Hacbeha y
Penybanum Cpnckoj. OBMM pafom, KOjuU je HanmMcaH akpubuYHO U C BeoMa KBa/IMTETHUM
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Hay4YHMM anapaTom, KaHAMAATKMHbA Ce YBPCTUAA Y YCKU KPYr UCTOPUYApa apXUTEKTYPE Koju
ce 6aBe peHOMEHOM rpasHe CpenHO0BjeKOBHMX TUMOBA LPKBEHMX 006/IMKA ca cneunduyHmm
KOHCTPYKTUBHUM pjellerbnma. Y CBOjOj Te3M OHa je A0Kasasa fa Cy CpeaH0BjeKOBHE LpKBEHEe
rpaheBuHe CKPOMHUjUX AMMEH3Mja, OLHOCHO OHEe KOje HUCY W3PasuTo MOHYMEHTAsHe,
HEeonpaBAaHO CKPOMHO 3acTyrn/beHe Yy HAlWoj Hayuu, Te A4a UM WTo npuje Tpeba nocseTuTn
AYKHY NaXkkby, jep TUMe LWTO HWUCY AO0BO/bHO WUCTPAKEHE, ayTOMATCKM 3HaAuM M Aa HUCY
3awTuheHe, 04HOCHO 43 HENOBPATHO Nponaaajy.

HakoH na)k/bmBo BOHeHOr WCTpPaXkMBAYKOr MOCTyMKa, Koju je ob6yxeBaTMo npernep,
[0CajallkbnX UCTpaXKuBaka, GopMmunparse CBOjeBPCHOr KaTanora JaHac Mo3HaTUX nNpumjepa,
pacrnpaBe O WCTOPUJCKUM, JNIUTYPIUJCKUM, KYATYPHUM, NPOCTOPHUM, KOHCTPYKLMjCKUM
yTUL@jMMa, TUMONOLWKe cucTeMaTusaumje U ynopeaHe aHanvse n BpefHOBaka Npumjepa Ha
WMPOKOM MoApydjy bankaHcKor nosnyocTpBa, ayTopKa AOKTOpPCKe AucepTaumje je ussena
HEeKOJIMKO 3aK/byyaKa Kojuma je noTepAamia nonasHe xunotese paga. Cee To je KaHANAATKUHA
noTkpujenuna rpadpuukum n Goto npunosmma, obuMHom GubanMorpadujom M LjenoBUTUM
Hay4YHWM anapaTom.
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MPEAMET U LW/b PAJIA:

Peanusaumja cnoxeHnX MHBECTULMOHMX MpPOjeKaTa, Kao LITO Cy MPOjeKTU PEKOHCTPyKLUMje
eNnesHWYKUX npyra, 3aBUCU 0f, MHBECTULMOHEe noauTuke. OCHOBHM npobnemun Koju ce
jaB/bajy 'y uHBecTUpaky Y KeNesHUUKYy WHPPACTPYKTYypy Be3aHW Cy 3a [AOHOLWeHe
WHBECTULMOHMX O4J/1yKa.

Kako npojekToBakbe MMa BEAWMKM YTULAj HA YCMELWHOCT peasnusaumje NpojeKkTa y LeuHu,
notpebHO je peanns3oBaTM ONTUMANHM CUCTEM YMpaB/bakba MPOJEKTOBAHEM KOjU YK/byuyje
npobaem BpeAHOBaa BapujaHTHUX peLlersa.

Uu/b HayyHOr MUCTpaXkMBarba jecte fAa Ce MNPUMEHOM OMWTUX MeToAa MOLEeNnparba
npUMepeHnx npegmeTy WM UWbY WUCTPaxuBarba, UAeHTUOUKYje M aeduHUwe npobaem.
Kopuctehu nctpaskmsauke noctynke u metoae (aHanv3a perynatmee MU HOPMATUBHUX aKaTa,
NPWKyn/baktbe M aHanM3a NoJaTaka M3 NMpaKce ynpas/batba MPOjEKTOBabEM PEKOHCTPYKUMje
KeNesHUYKNX Npyra, UCTpaXKkmeBarbe CaBpeMeHUX TeHAEHLM]A, aNCTpaKumja 1 reHepanmsaumja
npeameTa UCTPaXKMBakba, Mogempatbe U GopmynaLmja 3aKOHUTOCTM U TEOPUJCKMX OCHOBA) U
npumerbyjyhu metoge M TeXHUKE OMepaLyoHUX WUCTparkMBaka, OHO dopmupa mogen
ynpas/batba MPOjEKTOBaHEM PEKOHCTPYKLIMJE KENE3HUUYKMX NPYra Koju yK/bydyje npobnem
BpeAHOBaka BapWjaHTHUX pellera. Ha Taj HauMH OCTBapyje ce 3axTeBaHW HMBO KBanuteTa
CaBpPEMEHUX IKENEe3HWYKMX cucTema Yy noraegy  GyHKUMOHANHOCTWU, cTabuaHocTy,
6e36e4HOCTUN, NOCTOjAaHOCTM U YKAaMNakba Y OKOJIMHY.

METOLE UCTPAXKUBAHA:
3afaum UCTPaXkMBatba AMcepTaLmje NPoun3aLam cy U3 4eduHUCaHor Ln/ba UCTPAXKMBaba:

- ®opmuparbe W pas3Boj Mofesna 3a ynpas/batbe MNPOjEKTOBatbeM U  U3BOherem
PEKOHCTPYKLMjE KeNe3sHUUYKUX npyra.

- BpepHoBarbe BaApUjaHTHWX pellerba NpojeKaTa PEKOHCTPYKLMje NPUMEHOM MeToAa
BULLEKPUTEPUjYMCKE ONTUMM3aUMje, Teopuje rpybux (rough) ckynosa wm HeypanHux
MpeKa.

- locTusarbe 3axTeBaHOr HMBOA KBA/IMTETA CaBPEMEHMX ¥Kee3HMYKMX cucTema y norneay
bYHKUMOHANHOCTY, cTabunHocTH, 6e3begHOCTM, NOCTOjaHOCTU U YKAanakba Y OKOJIMHY.

- Mosehare edpurKacHocTM n3sohera pasosa.

IMABHE M MOMORHE XUMOTE3E:
Ha nouyeTky nctpaxmsarba noctas/beHe cy cnegehe pagHe xunorese:

- ®dopmuparbe MoAeNa ynpas/batba NPOjEKTOBaHeM KeNe3HUYKUX Npyra C BpegHoBakem
BapMWjaHTHMX peLletba je npeaycnoB 3a edMKacHy peannsaumjy npojekra.

- CnosKeHWm NpojeKTMMma, Kao WTO je ynpaB/batbe MPOjEKTOBAHEM KENE3HUUYKMX Npyra,
MoXe ce epMKacHO ynpas/baTh YKOAMKO NOCTOjU MOAEN NAaHUPatba NPojeKTa.

- [NpaBoOBpPEMEHOCT W KBAaAWTET ynpas/batba MNPOjEKTOBAEM KENe3HWYKMX npyra c
BPeAHOBabEeM BapWjaHTHUX pellera je npesycnoB 3a e¢ouKacHo M PaLMOHANHO
nssoherbe pagosa.
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- JeauMHcTBEH mogen ynpas/batba MPOJEKTOBAHbEM Kese3HWYKMx npyra omoryhasa
edMKaCHy PEKOHCTPYKUMjY >Kele3HMYKe MHOPPACTPYKType M ONTUMAJHO YrpaB/bakbe
pasoBuMma.

- KsanuTteT ynpas/batba MPOjEKTOBabEM KEJE3HWYKMX Npyra C BpefHOBatbem
BapUWjaHTHUX pellerba MMa M3y3eTaH 3Hayaj 3a GYHKLMOHMCAHE KeflesHUUKe npyre u
KenesHuyke mpexe, jep ce ¢UHAHCUjCKA CPeacTBa YAOMEHA Y PEKOHCTPYKUMjY
BMLIECTPYKO MCNAaTe Kpo3 CMmakbMBakbe TPOLWKOBa eKcrnsioaTauuje, nosehare
KanauuTeTa, 6e3bengHOCTH, Noy3gaHocTH 1 Komeopa.

HAYYHW OOMNPUHOC:

Ha ocHOBY NpuKyn/beHMX 1 06paheHnx nogaTaka U3 MHBECTULMOHO-TEXHUYKE AOKYMEHTaumje
Koja je paheHa 3a notpebe m3Boherba pasioBa Ha PEKOHCTPYKUMIU KENE3HUUYKMX Mpyra Ha
Teputopuju Penybnuke Cpbuje y nepuoay 2000-2011, KopuliTeHeM BeLUTAUYKe HeypasHe
MperKe HanpaB/beH je NMPOrHO3HW MOZEN 33 MPOLUEHY MHBECTULMOHE BPELHOCTU NpojekaTa
PEKOHCTPYKLMjE U MoAepHM3aUMje KenesHnUKMxX npyra. OBaj mogen fao je 3ag0B8osbaBajyhe
pe3yaTaTe U MOXe ce NMPUMEHUBATU Y CUTyaumjama rae je notpebHa 6p3a npoueHa u rae
HUCY NO3HATU CBM ynasHuM napameTpu. lNpumeHa HaBeAeHOr mogzena Yy BesIMKOj mepwu
gonpuHocn  dopmuparby  HOBOTr  MpUCTyNa  pewaBawy npobnematuke  npoueHe
WHBECTULMOHUX BPEAHOCTU, a ca uubem eduKacHor u edeKTUBHOr AOHOLIEeHa OA/lyKa O
ynararby y NpojekTe peKoHCTPYKLMje KenesHn4ke nHdpactpyktype. Ha oBaj HaumH cTBapa ce
MoryhHOCT ga MHBecTUTOp npe noyeTka ¢dase peanusauunje y Hajpehoj mepu M pocrta
NpeLus3HO MMa yBUA Y BPeAHOCT UHBECTULUMje N JoHece oanyky o byayhum ynarawuma. Ha
OCHOBY MpPeAJ/IOKEHOr LUW/ba WUCTPaxmBatba, GOpMynMcaHMX 3ajaTaka MWCTparkuBarkba W
npeasioXKeHe MeTOAO0/I0TMje UCTPaXKUBarba MOKE Ce 3aK/byyuMTu A3 je aucepraumja pana
ofpeheHn Hay4yHM U CTPYYHU [OMPUMHOC M3y4vaBakby YNpaB/batbda MpPOjeKTOBaHbeM
PEKOHCTPYKLMje XKeNe3HUUYKUX Npyra c paHrMparbem BapujaHTHUX pellera Kpo3 yHanpeherwe
CaBPeEMEHOr MeTOA0/10WKOr NMPUCTYNa oBom npobnemy. [JOKTOPCKAa AUcepTaLmja MMa HaydHy
onpasgaHocT, byayhu ga ce oyekyje nyHa npumeHa n3 061actm npumerbeHe maTtemaTuKe Ha
ynpaB/batbe MNPOJEKTOBAHEM  PEKOHCTPYKUMjE KENEe3HUMYKMX MNpyra C  paHruparbem
BapWjaHTHUX pelera. JlonpuMHOC OBe AucepTauuvje y yHanpehewy meTomosorvje wm
npuMmerbeHe cTpaTernje UCTpakMBakba 3aCHMBA Ce W Ha MPUMEHM BELUTAYKUX HeypasHUX
MperKa 3a NpoLLeHe MHBECTULMOHMX BPEeAHOCTM Yy NPOLLeCy M3pase NpojeKTa PEKOHCTPYKLUMje
YKene3HUYKMX npyra.

3AK/bYYAK:

Y paucepTtauuju je UCMyweH MNOCTaB/bEHM LW/b MUCTPaXKMBakba, Peann3oBaHW Cy CBU
NMOCTaB/beHUN 3aaLM UCTPAKMBAHbA M AOKa3aHe NOCTaB/bEHE PagHe XMNOoTe3e UCTPaXKMBakba,
Ha OCHOBY Yera je AOKTOPCKa AucepTauumja gana ogpeheHn HayyHU U CTPYYHWU AOMPUHOC Y
n3yyaBatby MOryhHOCTM NPMMEHE MeToAa BELUTAYKMX HeypasiHUX MpeXKa y noapLium
04/1y4MBatby y Npouecy ynpas/barba NPOjEKTOBAKEM PEKOHCTPYKLM]E KeNe3HUYKMX Npyra.
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Cno6opaH JosoBuh

PAKYNTET
ApPXUTEKTOHCKO-rpaheBUHCKM dakynTeT y barbanyum

MME U NPESUME MATUCTPAHOA
CnobopgaH Jososuh

HAC/10OB MATUCTAPCKOTI PAOA
Metopae npoueHe BpeaHocTH rpaheBMHCKOr 3em/bULITA

YA HAYYHA OBJACT
MeHaymeHT y rpaheBUHapCTBY

MeHTop
npod. ap FopaH huposuh, auna. rpah. NHX.

[aTym oabpaHe AOKTOPCKe gucepTaumje
18. anpun 2013.




AlT+ [1] 2013 1[1] C. JoBoBMh MeToae npoLeHe BpeAHOCTH rpaleBUHCKOr 3eM/buLLTa

MPEAMET U LW/b PALA:

Mpeamer papa je aHanM3a W cucTemaTM3auMmja KpuTepujyma W MeToda npoueHe
rpaheBMHCKOr 3em/bulUTa M MOTYAHOCTM HbMXOBE MPUMEHE Y PasANUYUTUM KUBOTHUM
CUTyaumjama y CBeT/ly eKOHOMCKMX, COLMjaIHUX, NPOCTOPHMX U EKONOWKUX KpUTEPUjyMa Y3
yBarKaBakbe BULLEKPUTEPUjYMCKe Npupoge npobnema Koju ce obpahyjy, 3aBUCHO oA cBpXe U
3a4aTKa npoueHe 1 06jeKTUBHMX OKOIHOCTU Y TPEHYTKY NpoLeHe.

Uumb  uctpaxkmBawba je yHanpeherwe MeToAonorMje MNpoLeHe TPXKULIHE BPeAHOCTH
rpaheBMHCKOr 3em/bMLITa, KpPO3 CBeoOyxBaTHWM MPUCTYN KOjU MoApasymeBa CaBpeEMeEHY
npoueaypy Koja yBarkaBa MOTEHUWjan NoKauuje, Komnapauujy ca CAMYHUM NoKauujama y
OKpYyKery, Kopuwhere paHuje NPUKYMN/bEHUX UCTOPUJCKMX NOoAATaKa, CaBpemeHy
nerucnatmey, aHanausy objekata Koju he ce rpagutn Ha npeameTHOM rpaheBMHCKOM
3eM/bUWWITY MO CTPYKTYpW, KBagpatypu M OGOHMTETy, CBPXY 3a KOjy Ce BpWMW NpoLeHa,
BPEMEHCKM NpecekK npougeHe (aKTyenHU naun y npownoctu), Gaktope Koju yTudy Ha yMarbere
unu ysehatbe npouereHe BPeAHOCTU, NPOCTOPHU pacrnopes, caBpeMeHe pavyyHOBOACTBEHe
cTaHpapae Esponcke yHuje, n camdHo. Lub je pa metogonoruvja Koja ce npeanoxu y tesum
obyxBaTh npoueHy rpaheBUHCKOr 3eM/bULITA Ca BULLE PA3/IMYMTMX acrneKkTa — pa3Bujarbe
MeToAa MNpoLueHe KpOo3 ers3akTHO YyBaXKaBarbe jefHOBPEMEHOr MoCTojaktba Pa3NNYUTUX
KpUTEpUjyma 3a oa/lyumBarbe U NPUCYCTBO BUlLe $GaKTOpa Koju Cy NpOMeH/buBe Npupose U
AOHOLEeHe 0A/yKa Y YC/I0BUMA HEU3BECHOCTH.

METOAE UCTPAKUBAHA:

AHanusa CUCTEMCKOr OKBMpaA 3a MPUMEHY BULUEKPUTEPUjyMCKe eBanyauuje y ypbaHom
nnaHvpawy. AHanusa npoueaypa y MJaHUPaky W M3pagM MNpoueHa ca M3ParKeHoM
BULLEKPUTEPUJYMCKOM  MPUMPOAOM U  MOFyhMM  M3paxKeHMM KOHOAMKTMMA MHTepeca.
Knacudukaumja osux npobnema n npesohere Ha TEPMUHE METOLA BULLEKPUTEPUjYMCKE
eBanyauuje. AHanmsa nocrtojehe npakce u metoga npoueHe. MaeHTUdMKaUMja OCHOBHUX
enemeHaTa npoueaype. NaoeHTndukaumja cermeHaTa y Kojuma ce MNpOMyLITa yBarkaBarbe
cnoxeHe npupoge npobnema.

CuHTE3a M oOpraHusauMja OCHOBHMX e/fiemeHaTa npoueaype Yy reHepasHM Mogen 3a
bopmupatbe jeaUHCTBEHE METoL0/0TMje.

FMABHE N MOMOTRHE XMMNOTE3E:
- Moe ce ycnoctaBuMTM meTogonornja Koja he meputopHo ga BpegHyje rpaheBUMHCKO
3eM/bULLTE 33 Pa3NMUMTE Cydajese.

- lMocebHo, mMOXe ce M3BPWWTM BpeaHOBakbe MapameTapa Koju yTMdy Ha npeameTHy
npoueHy.

- Moxe ce ycnocTaBUTM  JIOTUYKO-MATEMATMYKM  MOZeN MNpeko ogrosapajyher
MaTemaTuuKor anaTa (anroputama v popmyna).

- Moske ce ycnocTaButu pegocnes npoueaypa y TOKy uspage Hanasa.
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C. Jososuh MeToze npoueHe BpeaHocTn rpahesuHckor semmwuwta [1] 2013 1[1] AlT+

HAYYHW JOMPUHOC:

M3 npumeHe npeanoxKeHor mofena 3a epuKacHo ynpas/barbe npouesypom, npousmhu he
cnepehu pesyntatu:

- noTBpAa Xxmnote3a o4 KOjMX Ce Nowno y UcCtpaxkmeamy,

- moryhHOCT MAEHTUOUKOBaba K/bYYHUX eseMeHaTa yTUuaja, MaKo MOCTOju MHOLUTBO
NPOMEeH/bUBUX NapameTapa Koju yTUUy Ha OCTBapeHe NOCTaB/beHOT Lu/ba.

Maructapcka Tesa je Aana AONPUHOC TEOPWMjM M MpaKCU cTaHgapamsauumje y obnactu
BpeaHoBakba rpafeBuMHCKor 3emsbuwTa. OBaj [onpuHOC ornega ce y  dopmuparby
METOZIO/IOKOr OKBMpPa 3a M3pady KBa/JMTETHE MPOLEHE Y OKPY)Keky Ca M3pasrkeHUM
KOHO/IMKTOM WMHTEpEeca Ha CUCTeMATMYaH HauMH U y3 NPUMEHY HayyHO BepudUKOBAHUX
MeToaa.

MpeanoxeHa npoueaypa yHanpehyje caBpeMeHW MEeTOAONOWKM NPUCTYN OBOM npobiemy,
npe cBera KPo3 KOH3UCTEHTHO YBarKaBakbe BULLEKPUTEPUjYMCKE Npupoae npobnema Kojum ce
6aBuW, ann MU KPo3 YHWUBEP3a/NHOCT Y OAHOCY Ha MHCTUTYLMOHA/NHU OKBUP Yy KOMe ce Nnocao
oAaBuja n GnekcMbmnnHOCT y 04HOCY HA PacnoNoXmnay MHGOPMALMOHY OCHOBY.

3AK/bYYAK:

Maructapcka Tesa KaHaupata CnobogaHa Jososuha, auna. rpal). MHNK., Nof HacnoBOm
»MeToze npoueHe BpeAHOCTU rpaheBUHCKOr 3eM/bULLTA", NPeACTaB/ba HayYHW U CTPYYHU
OONPUHOC Yy M3yyaBakby METOAA MpPOLEHe TPXKULWHMX BPEAHOCTM HEKPEeTHWHa, a nocebHo
BPeAHOCTV rpaheBMHCKOr 3eM/bULLITA Y PA3/IMUMTMM CUTyaumjama. Marucrtapcka Tesa Hyam
npenopykKe 1 CMepHULLE 3a Aasba UCTPaXkmnBaka ca moryhHowhy 6yayhe npumeHe.
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Hartawa Nonosuh-Munetuh

PAKYNTET
ApPXUTEKTOHCKO-rpaheBUHCKU dpaKkynTeT y barbanyum

MME N NPESUME MATUCTPAHOA
Hatawa Monosuh-Munetuh

HAC/10B MATUCTAPCKOTI PALA
AHanu13a u pasBoj MeTo4a MPEXHOr NaHMpPaka U pennaHupara

YA HAYYHA OBJIACT
MeHaymeHT y rpaheBuMHapcTBY

MeHTOop
Mpod. ap FopaH huposuh, aunn. HXK. rpah).

Jdatym oabpaHe JOKTOpPCKe gucepTaumje
4. centembap 2013. rog,




AlT+ [1] 2013 1[1] H. Nonosuh-Munetuh AHanusa 1 pa3Boj MeTo4a MPEXHOT NAaHUpPakba U penaaHuparba

MPEAMET U LW/b PAJIA:

Y pagy je aHanu3upaHa npobnematuka naaHMpaka, ynpaB/bakba M ONTUMANHOTN
uckopuwhera pacnofoXMBMX pecypca M cpeacTaBa npu  peanusaumju  ogpeheHumx
nogyxsaTa, Ca aKUEHTOM Ha M3pafy MPEXHWX MNaHOBA MNpojekaTa M HauyMHa HUXOBUX
nobosblarba. AHaNU3UPaHE Cy LETEPMUHUCTUYKE UM NPOBABUANCTUUYKE MeToAe MpeXKHor
nAaHWpara u U3BpLLEHA je buxoBa MehycobHa Komnapalmja ¢ acnekTa BpemeHa notpebHor
3a peanusaumjy npojekrta. NocebHo cy aeTtasbHO aHanusmnpaHe metoge CPM, PDM 1 CCM, raje
Cy MpuKasaHe HbUXOBE MaHe UM npegHoCcTU. HasepeHe meToge cy npumMujerbeHe Ha
KOHKPETHOM MpUMjepy 1 U3BpLUEHa je KoMnapaunja fobujeHnx pesynTaTa.

CnpoBefeHa MCTpaxkuBaka MMana Cy 3a Uwb [aTW MpUKa3s passBoja U NpumjeHe meToaa
MPEXHOr NJaHupakba U peniaHuparba, YKasaTM Ha pesyntate Koju ce nobujajy Huxosum
cnposoherem, U omoryhutn naeHTUGUKOBArbE K/bYYHUX MAAHCKUX MOKasaTe/ba Koju yTuuy
Ha peanusaumjy rpaheBMHCKMX MpojekaTta. LM/b oBor pafa je NocTuM3akbe MaKCMMasHor
moryher edekTa wuHBecTMUMje, Tj. oapehuBarbe ONTUMANHOTN pjelera  NpUMjeHOM
PasNUUTUX METOLA MPEXKHOTr MiaHupara. Takohe, jefaH o4 LM/beBa UCTPaXKMBama je b1o
yKa3aTu Ha NpeAHOCTM penaTMBHO HoBe MeToae 3a u3paay naaHosa CCM (meToaa KpUTUYHOT
NaHUa) y o4HOCY Ha TpaAuUMOHANHE METOAE MPEXHOr naaHuparba, nocebHO y oaHoCy Ha
meToay KputuyHor nyta CPM v gatv npukas npuHUMnia naaHupakba, Tj. u3page MpeKHor
nnaHa npumjeHom CCM metoge.

METOAE UCTPAXKMBAHA:

- Y marucTtapckoj Te3u cy kopuwheHe canjeaehe HayuHe MeTode U TEXHUKE UCTPaXKMBakba:
- PERT meToga,

- PNET meToga,

- NRB meToaa,

- Metoga Monte Carlo,

- SMCS meToaa,

- Mertogaa Perry and Greig,

- CPM meToaa,

- PDM meToaa,

- CCM meTtoaa

FTNABHE N NMOMOTRHE XMNOTE3E:
Ha noueTKy uctpaxkunsara geduHuncaHe cy cnmjeaehe xmnotese:

- JacHo cy pedvHMCaHe aKTUBHOCTM ¥ Ha3HOM MPEXHOM Anjarpamy v uxosa mehycobHa
3aBMCHOCT U YCNOB/bEHOCT.

- BpemeHa Tpajarba AelwaBakba, Y MPeXKHOM NaaHy aedrHUCaHa aKTMBHOCTMMA, YHanpujep,
HWMCY NO3HaTa Kao npeunsHe 6pojyaHe BpUjeAHOCTU.

- NnaHuparem npojekta meToaom KpuTtuyHor naHua CCM notpebHo je marbe BpemeHa 3a
peanusaumjy NpojekTa, Tj. marbe cy moryhHocT aa gohe Ao npekopayera naaHupaHor
POKa 3aBpLUETKA NPOjeKTa Hero NpMmjeHoOM meToze KputuyHor nyta CPM.

- MeToga KputnyHor naHua CCM pjewasa npobieme nNpuavKom peanusauuje npojekarta
NAaHMPaAHUX MEeTOAOM KpuTuyHor nyta CPM, Koju ce jaB/bajy 36or unmweHuue ga CPM
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H. Monosuh-Munetuh AHanusa 1 passoj MeToAa MpesHor nnanuparba u pennanmpara [1] 2013 1[1] AT+

MeToZa He y3uma y o063Mp pPacnosoXKMBOCT pecypca, O4HOCHO NpPeTnocTasB/ba Ada cy
pecypcu AOCTYMHM YBUjEK Kaga Cy NOTPebHM.

HAYYHW JOMNPUHOC:

OBa Maructapcka Tesa MoXKe AaTh HayYHW U CTPYYHU AOMNPUHOC U3yYaBakby METOAA MPEXHOr
NAaHWpakby M pennaHuparba rpaheBUHCKUX NpojeKaTa, C pasInunTMX acnekta. Hapounto ce
ouyeKyje AOMpPUHOC ca CTaHoBMWTA MoryhHocTn Kopuwhera UCTpaXkMBarba Y CBaKOLHEBHO]
rpaheBMHCKO] NpaKkcK. Y TOM CMUCAY, TEMA je aKTyesIHa M OYeKyje ce [a HeH Cafprkaj uma
yTMuaj Ha nobosblwasBarbe W pauMOHaNM3aUMjy EKOHOMCKMX pe3yntata Moc/ioBakba
rpaheBuHcKknx npeayseha u edurKacHuje NocnoBake ca CTaHOBUWTA BPOjHMX MOKasaTesba.
MNMocebHO ce ouyekyje AOMPUHOC Yy MAEHTUOUKOBAHY K/bYYHMX MIAHCKUX MOKasaTesba Koju
yTUYy Ha peanusauumjy uarpagtee rpaheBMHCKMX objekaTa W carnefasarby MoryhHocTv 3a
ywrege.

3AK/bYYAK:

Y TOKYy MWCTparkKMBarba W3BPLUEHA je OMncCeXHa aHa/au3a TeXHWKa M MeTofa MpPEeXKHOr
nNaHuparwa U pensaHupatrea. Mpyn ToMe je 3a CBaKy MeToay MpPUKasaH MNOCTynaK u3page
MPEXKHOI MJIaHa MpojekTa, Kojum ce aobuja Bpujeme Tpajatba npojekta. Komnapauujom
nNpo6abuaNCTUYKMX MeToAa, YKa3aHo je Ha HepocTaTke PERT meToge M HauMHe Kako da ce
OHW OTKJIOHE.

MpumjeHom CCM n CPM, Tj. PDM meToge Ha KOHKPETHOM NpMMjepy LOLW0 ce A0 3aK/byyKa
43 je nnaHuparbe npojekta CCM metogom peanHunje Hero CPM metogom, jep CCM meToga y
0631p y3MMa panonoKMBOCT pecypca U He 4,03B0/baBa Aa UCTU Pecypc UCTOBPEMEHO pPaam Ha
BMLWIE aKTMBHOCTU. Takohe, CCM meToga MaMeTHO KOPWUCTU BPEMEHCKe pe3epse
npeTsapajyhun nx y BpemeHcKe 3aWITUTHUKe, Tj. badepe Koju ce nocTas/bajy Ha Kpajy cBaKkor
naHua (nyta) y mperHom amjarpamy. Ha KOHKpeTHOM npumjepy ce MOKasano Aa je 3a
peanusauumjy npojekta noTpebHo Marbe BpemMeHa ako ce nnaHupa nomohy CCM metoze
ymjecto CPM, T1j. PDM meToge.

Pesyntatn ucTpaxkupatba Ce MOry MpUMMUjeHUTH 3a nobosbluakbe NnaHuparba M npahema
peanusauuje npojekarta y rpahesmHapcTsy.
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CnobopaH CraHapesuh

PAKYNTET
ApPXUTEKTOHCKO-rpaheBUHCKM dakrynTeT y barbanyum

MME U NPESUME MATUCTPAHLA
CnobopgaH CraHapeBuh

HAC/0OB MATUCTAPCKOTI PAOA
Mogaenupare ynpas/batba npoueaypama y KOHCYNTaHTCKUM npeay3ehuma y pyHKumju
peanusauuje MHBECTULMjA

YA HAYYHA OBJACT
MeHaymeHT y rpaheBUHapCTBY

MeHTop
npod. ap FopaH huposuh, anna. rpah. NHX.

[datym oabpaHe JOKTOPCKe gucepTaumje
06. debpyap 2013.




AlT+ [1] 2013 1[1] C. Cranapesuh Moaenupatbe ynpas/batba NPoLeAypama y KOHCYATaTHCKUM...

MPEAMET U LW/b PAJIA:

Hay4yHo ucTpaxkuBarbe Koje je KaHauAaT NpeasiokmMo y CBOjOj MarMcTapckoj Team obyxsaTta
aHaNM3y TMpyXakba KOHCYNTAHTCKMX ycayra (NpojeKToBare, HaA30p M TepPEeHCKo-
NabopaTopujcKka UCTParkMBakba M UCMUTUBAHA) Ha penpeseHTaTuBHOM npeaysehy y BocHu m
XepuerosuHu, y nepuogy 2004-2009. rogmMHa, M TO KPO3 MNPU3MY YKYNHOr npomeTta
KOHCyNTaHTCKOr npegyseha. [MocebaH acnekT WucTpaxuBarba o0OyxBaTa carnefaBakbe
peanusaumje KOHKPETHUX MWHBECTULMja Yy OAHOCY Ha YroBOpeHe W peann3oBaHe
KOHCYNTaHTCKe ycnyre.

MpegmeT HayyHOr WcCTpaxuBarba je MoryhHOCT dopmuparba oOnTUManHor cucrtema
ynpas/bakba NPyXakbemM KOHCY/NTAHTCKMX yC/yra y peanunsauumju nHsectuumja. MNpoueaype y
KOHCY/NTaHTCKMM npeay3ehnma 61 ce, Kpo3 TEOPMjCKM Pa3Boj MoLeNa U NPOBjepy y 04HOCY Ha
pe3yntate AOCTYMHE M3 MNpakce, ycmjepwunae Ka nobosbliakby yrnpas/bakba MHBECTULMOHUM
npouecnuma, OAHOCHO YyHanpehewy peanusauumje objekata. [pakca npumujerseHa vy
pasBujeHMM 3em/bama je eBMAeHTaH MoKasaTe/b [Aa je WHBecTMUMja noy3jaHuja ca
CTAHOBULUITA PU3MKa U pPeHTabuNHM]ja ca PUHAHCUjCKOT acreKTa YKONMKO CYy KOHCY/NTaHTCKe
ycnyre KBanuteTHWje. HaxanocT, KOHcynTaHTCcKe ycnyre y BocHu u XepueroBuHu ce jow
yBUWjeK TpeTupajy Kao HyXHa, perynaTopHa obase3a, Tako Aa OBa Te3a MMa NpeBacxofaH
JONpUHOC NoboJblUakby MPYXKarba KOHCYATAHTCKMX YCAayra, a camuMm TUM W UHBECTULM]a,
reHepasiHo NoCMaTpaHo.

Ln/b HayyHOr UCTparkMBara je ga ce popmupa onTMManaH moLen ynpas/bakba ycayrama y
KOHCYNTaHTCKOM npeaysehy y oyHKUMjU peanusaumnje uHBectuumja. Moaen 6m caykmo 3a
nobosbwarbe ePpUKacHOCTU ynpaB/bakba MWHBECTULMOHUM MpoueAypamMa W KOHTpoay
peanusaumje.

METOAE NCTPAKUBAHA:

- Teopwuja opraHusaumje,

- MeToAe NnJaHuMparba — ONTMMM3AUMjA NO PA3ANUUTUM KpUTepujymmma (uctoBpemeHu
6poj NpojekaTa, CTakbe KagpoBa U ONpeMe, UNjeHa, POK, KBAUTET),

- meToae matemMmaTudyke CTaTUCTUKe, Kao U

- MeToAe onepaLmoHuX UCTPaXKkmnBarba — M360p HajNOBO/LHU|MUX BapUjaHTMH.

IMABHE M MOMOTRHE XMMNOTE3E:

OnwTe Hay4yHe xunoTese jecy Aa je moryhe ycnoctaBut n popmmpaTv Mogen 3a oNTUMaaHo
ynpas/batbe MpoueaypaMa Yy KOHCYATAHTCKMM npegysehuma y QyHKUMjM peanusaumje
MHBECTUUMja, Ka0 M Aa Ce KOHCY/NTaHTCKe ycayre mMopajy pasmaTtpaTti y CKaafy ca HUXOBUM
CTOXaCTUYKUM KapaKTepOM.

MocebHa HayyHa xunoTesa je Aa je moryha Aekomnosuuuja NoOC/SOBHOI CMCTEMa Koju ce
OQHOCKM Ha KOHCYNTAHTCKE yc/ayre, U TO Yy OAHOCY Ha BpCTy objekata (HUCKorpagma,
BUCOKOrpagHba, XMApOorpasHa), Kao U Ha 06MM UHBECTULMOHOT yaarama.
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MpeTtnocTas/ba Ce Aa MOCTOjM AMPEKTHA Be3a Yy OAHOCY Ha YroBOopeHe M peanusoBaHe
KOHCY/ITAHTCKe yC/yre, y O4HOCY Ha TUM KOHCYNTAHTCKMX ycayra (npojeKkToBarbe, HaA30p U
TepeHCKo-1abopaTopmnjcKa UCTPaXKMBatba U UCMIUTMUBAHLA).

Takohe, moryhe je npvmujeHUTM MeTohe OMnepaumMoHMX WCTPaXKMBarba Koje afeKBaTHO
OC/IMKaBajy Npoueaype U KapaKTep KOHCYATAaTCKUX ycayra.

HAYYHU JOMNPUHOC:

3aK/byyun N pe3yaTaTh Koju NPOUCTEKHY U3 UCTPAXKMBaHbA MMAjy CTPYYHWU U HAyYHU AOMNPUHOC
KOju ce ornepa y ciweaehem:

- [a cy JOKasaHe CBe MOCTaB/beHe OnwTe M nocebHe HayyHe xunoTese, a To je, npuje
cBera, ga je moryhe ycnoctaButu M ¢opmmpat ONTUMANHU MOZEN 3a ynpaB/bakbe
npouesypama y KOHCyATaHTCKUM npeay3ehuma y yHKLMjM peannsaumje MHBECTULM)a;

- [a Ce KOHCYANTaHTCKe ycayre Mopajy pasmartpaTi y CKAady ca CTOXaCTMYKMM KapaKTepom
rpaheBMHCKe NPOM3BOAHbE U MHBECTULM]],

- pa je moryha gekomnosuumja NOCNOBHOF CMCTEMA KOjU Ce OA4HOCKM Ha KOHCYNTAHTCKE
ycayre He camMo y OAHOCY Ha BpCTy objekaTa (HMCKoOrpagha, BUCOKOTPaAtha,
Xugporpagka) uam Ha obum / BpMjeAHOCT NAaHWpaHe MWHBECTMLMje, Hero M Ha
noAcucTeMe Koju cy y HemocpeaHoj Be3un ca NocnoBarbem W npoueaypama came dupme
(bpoj 3anocneHux, onpema, cTatbe nabopaTopuje 3a WUCAUTUBAHLA, YCMOCTAB/bEHE
npoueaype, 1 CINYHO);

- [0a noCcToju AMpPEeKTHa Be3a y OAHOCY Ha YroBOpeHe W peasn30BaHe KOHCYATaHTCKe
ycnyre, c oapeheHUM TUMOM KOHCYATaHTCKUX yCyra (NpojekToBakbe, HaA30p U TEPEHCKO-
nabopaTopujcka UCTpaXKMBatba U UCMIUTUBAKA); Kao U

- 4a mogen Koju he BUTU NpeanoXKeH y Te3N MONKe KOPUCHO [a CAYKM 3a nobosbluatbe
edMKaCcHOCTM yrpaB/batba MHBECTULMOHMM NpoLeAypama U KOHTPOY peanusauuje.

3AK/bYYAK:

MeToge MeKor nporpamuparba NpUMMUjerseHe Yy OBOM pPafdy WAYCTPaTUBHO MNOKasyjy
AOMNPUHOC Tymauera, aHanuse pesyntata M nomohu npu op/lyuMBarby 3a MpaKTUYHE
npobaeme Koju ce Mory jaBuTu y nocaoBarby npeayseha. Teopuja rpybux ckynosa norogaH je
anaT 3a MCTpa)kMBarbe KBA/ZIUTAaTUBHUX W KBAHTUTATUBHMX MNapameTapa MoC/a0Bakba
npeayseha.

Y cnyyajy Kafa ce eMNUPUJCKM UM eKCnepuMeHTaNnHo AobujeHn nogaum He mory afieKBaTHO
TPETUPATU KOHBEHLMOHANHUM CTaTUCTUYKMM MeTofama, rpybu CKymoBW ce ychjewHo mory
NPUMUjEHUTW Y CBAKOAHEBHOj Npakcy 6e3 npeaAsHarba O CTPYKTYPU eMMAUPUJCKN CKYM/bEHMUX
nogataka. OBOM TeXHUMKOM CybjeKTMBHOCT Yy aHa/M3M W OUjeHW HaBeAeHWX nojaTaka y
npoLecy AOHOLWeHA 04/1yKa CBELEHA je Ha Hajmarby moryhy mjepy.

MpumjeHOom pAaBuje MAM BUE MeTOAA KOjUMA Ce aHaAu3upajy NPUKYN/beHM noaaum
Cy6jeKTMBHOCT y 04/1y4MBakby je roTOBO MOTMYHO UCK/byyeHa. Ha OCHOBY eKCNepTCKMX o4/1yKa
Koje cy mocnyxune 3a obyyaBarbe, MOMONY BjELITAYKUX HeypasHUX Mpexa WM3BpLUEHa je
oujeHa ycnjewHoctM nocnoBa y 2010. roguMHWM. Ha ocHoBy aHanv3e nogaTtaka rpybum
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cKynoBMma pobwujeHa cy npasBuaa ofJ/lyumBarba 3a CBAKy roauMHy noHaocob. Beoma je
YOUbMBO O3 je TOKOM aHanu3MpaHux MNeT roauHa jes3rpo atpubyTta npomjeHsbuBo. [lBa
npumapHa passora 3a To cy:

OujeHa ycnjewHOCTM eKcrnepaTa je BjepOBaTHO TMOBPEMEHO JOHOLWEHa Ha OCHOBY
cBeobyxBaTHe nepuenuumje Nocna, jep cy OHM y4eCcTBOBAAMN U Y Peanunsaumju.

MpBe ABWje roanHe cy UMane Aafieko Mmarbe akTMBHOCTM MHcTuTyTa UM, aoK je Beh noyeTkom
2009. roanHa HacTynuna 3HaTHO TeXKa eKOHOMCKa cuTyauuja y gomahoj npmuspeam.
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AT+ je meBhyHapoaHM uvaconuc Koju ce 6aBuM Temama M3 06/1aCTM  apXUTEKTYpe,
rpahesuHapcTBa, reogesuje M APYrux CPOAHMX HAYYHUX 06/1acTM Yy UUbY HUXOBOT
yHanpehema.

ONWTA YNYTCTBA AYTOPUMA

Mpunpema u npegaja paga

PyKkonuc (TeKCT YnaHka ¢ naycTpaumjama) goctaB/ba ce YpeaHULWTBY Y eIeKTPOHCKOM 06aMnKy
(e-maun). PapoBu ce aoctasmajy y egutoppuma: MC Wopa, 2003 v Hosuje Bep3uje. Pagose 3a
yaconuc moryhe je npegaty Ha cayK6eHUM jeanuuma BUX 1 Ha eHrNeckom jesnky. YKOMKo
[OCTaB/batbe PaJoBE E/IEKTPOHCKMM nyTem Huje moryhe, monuMmo ayTope fa ce obpate
YpeaHuwTey Ha e maun agpecy: aggplus@agfbl.org.

CBM pafioBU NOAMjeXKYy aHOHMMHOM peLeH3eHTCKOM nocTynky. CBe octane onuce (YAK
O3HaKe, JaTyme npujema W npuxsaharwa pafa, LBOje3NYHe efleMeHTe WTA.) YHOCu
YpeaHuwTso.

PapoBu ce Kateropuly Kao:

OpUrMHaNHU HayyHU paa, opraHuMsoBaH no cxemu MMPAL (MHTpoayutmoH, MeTxoac,
Pecyntc AHA [OMcuycCMOH), Y Kome ce npBM NyT nybAuKyje TeKCT o pesyataTtmma
COMNCTBEHOr UCTPaXKMBakba OCTBAPEHOr NMPUMjEHOM Hay4YHUX MeToAa, Koje Cy TeKCTyasiHO
onucaHe M Koje omoryhaBajy ga ce uCTpa)kmare no notpebu noHosu, a yTBpheHe
YMHEHMLE NpoBjepe.

MpernepHn pap je pag Koju OOHOCM HOBE CUHTE3e HacTasle Ha OCHOBY nperneja
HajHOBMjUX Ajena o oapeheHOM npegMeTHOM MOApPYYjy, a Koje cy U3BeAeHe CarKMMatbeM,
aHaNM30M, CMHTE30M U eBalyalnjom C UU/bEM Aa Ce NPUKarKe 3aKOHOMjepPHOCT, NPaBuo,
TPeHA, NN Y3POYHO-NOC/beAMYHN OAHOC Y BE3U Ca UCTPAXKMBAHUM GEHOMEHUMA Tj. paj,
KOjU Caap’KM OPUTMHANAH, AeTa/baH U KPUTUYKKM NPUKA3 UCTPArKMBAYKOr npobaema nam
nogpy4ja y Kome je aytop octeapuo oapeheHu gonpuHoc.

KpaTKo nam npeTxoaHoO caoniTere je OPUrMHANHWU Hay4yHU paj, aau makber obuma nam
NpeAMMUHAPHOT KapaKTepa raje Hekn enemeHtT MMPA/L-a mory 6UTK UCNyLWTEHW, a paam
Ce O CaXeTOM W3HOLeHYy pe3ynTaTa 3aBpPLUEHOr M3BOPHOI MCTPAXKMBAYKOr Ajena wuam
Ljena Koje je jow y uspagu.

Hay4Ha KpUTUKA, O4HOCHO NOJEMMKA UM OCBPT je pacnpaBa Ha ogpeheHy HayyHy Temy,
3aCHOBaHa MCK/bYYMBO Ha Hay4yHO] aprymeHTauuju, raje ayTtop [OKasyje MCNpaBHOCT
oppeheHor Kputepujyma cBora MULL/beHA, OAHOCHO noTephyje wMan nobuja Hanase

Apyrux ayTopa.
CTPyYHU papoBM He cagpike HOBe, OPUTMHANHE HayyHe CnosHaje, pesyntaTte, Teopwuje

Hero obpahyjy Beh no3Hato u onucaHo. [lonpMHOoCK NpuUmjeHn J06PO-NO3HATUX HAYUYHUX
pesy/TaTa U bUXOBY afanTauujy 3a NPakTUYHy yroTpeby.

MpuKas JOKTOPaTa, KHbUra, HacTaBHUX Nporpama, MefhlyHapozHe akTMBHOCTHM, NpojeKaTa u
CPOAHMUX aKTUBHOCTH.

PapoBu ce npeaajy y A4 dopmaty, npema TeEXHUYKUM YNyTCTBMMA 06jaB/beHUM Ha: WWW



ACEG+ is an international journal devoted to topics in the fields of architecture, civil
engineering, geodesy and other related scientific disciplines, with the aim of their
advancement.

GENERAL AUTHOR INSTRUCTIONS

Preparation and submission of papers

The manuscripts (texts of papers with illustrations) are to be submitted to the Editorial Board
in electronic form (via e-mail). The texts should be prepared using MS Word 2003 or a later
version of the program. They can be submitted in one of the official languages of Bosnia and
Herzegovina or in English. In case submitting texts in electronic form is not possible, the
authors should contact the Editorial Board at the following e-mail address:
aggplus@agfbl.org.

All papers are subject to anonymous peer review. All other designations (UDC, date of paper
submission, date of paper acceptance, bilingual parts, etc.) are entered by the Editorial Board.

The works are categorized as:

| Research paper, structured according to the IMRAD pattern (Introduction, Methods,
Results and Discussion), as the first publication, in textual form, of the results of the
author’s/authors’ own research conducted using scientific methods, which are described
in the text and allow the repetition of the research, if necessary, and checking of the
stated facts.

| Review paper is a paper that offers a new synthesis based on a review of the latest
works on a particular subject area, which is made by summarizing, analyzing,
synthesizing and evaluating in order to show a regularity, rule, trend or cause-and-effect
relationship with respect to the investigated phenomena, i.e. a paper which includes an
original, detailed and critical review of a research problem or area in which the author
has made a contribution.

| Brief or preliminary announcement is an original scientific paper, small in scale or
preliminary in nature, with some elements of the IMRAD pattern omitted. It is a concise
presentation of the results of completed original research works or works that are still
under preparation.

| Scientific critique, debate or overview is a discussion on a particular topic, based solely
on scientific arguments, where the author proves the correctness of certain criteria of
her or his opinions, or confirms or refutes the findings of other authors.

| Professional papers do not contain new and original scientific findings, results or
theories but rather process that which is already known and has been previously
described. They contribute to the application of well-known scientific results and their
adaptation for practical use.

| Reviews of PhD theses, books, curricula, international activities, projects and related
activities.

The papers should be submitted in A4 format, in line with the technical guidelines.
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PeueH3uje

3a cBe npuaore YpegHUWTBO OCUrypaBa HajMarbe ABUje peueH3unje, Npu Yemy Ccy aytopuma
peueH3eHTN HEemno3HaTh, a UCTO CYy TaKO PeuleH3eHTMMa Hemno3HaTW ayTopu paga. KoHauyHy
O4/IYKY O KaTeropusaumju paga g[oHocu YpeaHUWTBO Yy3umajyhu y 063up muwsbera
peueHseHaTa. Ob6jaBuhe ce CBM NO3UTUBHO PELLEH3UPAHM W HA CaCTaHKy YpeaHMWTBa
npuxsaheHu YnaHum, a pefocanjes objas/bmBatba YpeaHUWTBO yTBphyje npema cagpikajHum
N KOHUEMNLNjCKUM KpUTEPUjYMMMA CBAKOT NojeguHadHor 6poja.

YpegHuwTeo he aytopa o6aBujecTUTU O NPOBEAEHOM PELLEH3EHTCKOM MOCTYMKY, yTBphHeHO]
KaTEropuju YNaHKa M eBEeHTYya/IHUM [oMyHama WAM UchpaBKama Koje je ayTop obasesaH
YPaguTh npuje KOHAYHOT NPUXBaTakba YaaHKa 3a objaB/buBarse.

AyTop je obBesaH NocTynuTM npema npumjesbama peLeH3eHaTa M UCMPaB/beHU TeKCT
A0CTaBUTU y pPoKy og 30 ZaHa, MOHOBHO Yy MCTOM OBAMKY Kao M MPUIMKOM MpBe npeaaje.
YKoAuKo ayTop He Aopagu pag y poky og 30 aaHa, pag ce Hehe y3eTu y pasmatparbe 3a
06jaB/bMBabE Y YACOMMCY.

PapoBu ce y uHTErpasiHom ob6anKy NuUy 1 06jassbyjy Ha HEKOM of, jeanka BuX nnm eHrneckom
jEe3MKy, a ancTpaKTW, K/byyHe pujeun, HAcnoBW M MNogHAcnoBu 06jaBsbyjy ce [0je3snyHo
(npeBog, ocurypaBa AyTop).

Monnmo capagHuke pa CBOj pag, ocum oBMmMm onwnm ynyTctBuma, obBe3HO npunaroge m
AeTa/bHUM TEXHUYKMM YNyTCTBMMA.

Paposu Tpeba pga cagpxe:

| HACNOB PALA Ha jegHOoM o, je3nKa bux

| ANCTPAKT Ha jeaHom opg, jeavka bux - AncTpakt Tpeba ogmax na NpPeTxXoau yBoay.
AncTpakT Tpeba fAa NPYKM jaCHY UHAMKAUMjy Npupoae pesynTtata CaAprKaHux y pagy u
Tpeba ga npaTu K/byyHe pujeun.

| K/bYYHE PUMIEYU Ha jenHoM og jeanka BuX - no 5 K/byuyHUX pujeun Koje opehyjy Temy
6aB/berba paga

| HACnos PALA Ha eHrneckom jesnky

| ANCTPAKT Ha eHrneckom jesunky

| K/bYYHE PUJEYM Ha eHrneckom jesunky

| TEKCT PALA - 1. YBOL, 2. MOTNABJ/BA, 3. 3AK/bYYAK U 4. BUBTMOTPAGUIA

JefiaH ayTop MOXKe NpujaBaTM HajBulie ABa paja, a Camo Y jeAHOM pady MoxKe 6UTM npswu
ayTop.

MoauMmo capagHuKe da CBOj pagd, OCMM OBMM OMWMM YNyTcTBMMA, 06Be3HO npuaaroge u
AeTa/bHUM TeXHUYKMM yNyTCTBUMA.



Reviews

The Editorial Board will provide at least two independent reviews for all submissions, with the
authors unknown to the reviewers, and vice versa. The final decision on the categorization of
papers will be made by the Editorial Board taking into account the opinions of the reviewers.
All submissions that are given a positive review and are accepted in the meeting of the
Editorial Board will be published, and the order of publication will be determined by the
Editorial Board in accordance with the content and conceptual criteria of each volume of the
journal.

The Editorial Board will notify the authors about the reviewing procedure, established
category of the article and any additions or corrections required from the author before the
final acceptance of the article for publication.

The author is obliged to act according to the reviewers’ comments and recommendations,
and submit the revised text within 30 days, in the same form as the first submission. If the
author does not submit the revised version of the text within 30 days, the paper will not be
considered for publication in the journal.

The articles are written and published in one of the official languages of Bosnia and
Herzegovina or English, and the abstracts, keywords, headings and subheadings are published
bilingually (with the translation provided by the author).

The contributors are kindly requested to adjust their texts to these general author
instructions as well as the detailed technical guidelines.

The papers should include:

| PAPER TITLE in one of the languages of Bosnia and Herzegovina
|  ABSTRACT in one of the languages of Bosnia and Herzegovina. The abstract should
precede the introduction. It should provide a clear indication of the nature of the results
contained in the paper and should follow the keywords.
|  KEYWORDS in one of the languages of Bosnia and Herzegovina - up to 5 keywords that
specify the topic of the paper
PAPER TITLE in English
ABSTRACT in English
KEY WORDS in English
BODY OF PAPER — 1. INTRODUCTION, 2. CHAPTERS, 3. CONCLUSION and 4. REFERENCES
One author can submit a maximum of two papers, and may be the first author of only one
paper.

The contributors are kindly requested to adapt their texts to these general author instructions
as well as the detailed technical guidelines.







