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Anexcanaap Maauh, Hophe Mapunxosuh

HACITE'SE

CAHALIMJA KOHCTPYKLIMJE AYKOBA
CABOPHE LIPKBE ¥ BEOI'PAZY

1. Yeog

majyhu y Buny na je Cabopna upksa y Beorpany
I / I oOjekaT oJl BEJIMKOT JIyXOBHOT M KYJITYPHOT 3Hava-

ja 3a CpIICKM HAPOJL, @ Y MCTO BPEME M T10]1 3allTH-
TOM 3aBOJIa 3a 3alITUTY CIOMeHHKa KyaType rpajga Beorpa-
Ja, ayTopu TEKCTa CY KeJIeJM [a NMPUKaKy XPOHOJOLIKH
pasBoj paja Ha caHalMju KoHCTpykuuje jsykoBa Cabophe
LPKBE 071 Mieje, pajia eKCrepTcKe KOMHCH]E, MPOjeKTa caHa-

L1je 10 BEeHOT KOHKpeTHOT u3Bohema.

2. Hgeja

Ha ocnoBy pasrosopa npejacrasauka Cpricke npasociaBhe
upkBe u Ckymurune rpaga beorpana, jnorosopeno je aa
rpan Beorpan npey3sme neo obasesa oko canauuje Cabophe
ipkse y Beorpany. Kako je peu o 00jekTy Koju je ol HauM-
OHAJIHOT 3Ha4aja, 3aKJ/by4eHO je 1a ce MOCJ0BH eKcrepTH3e
1 M3pajie npojexra canauuje nosepe I'pahesunckom daxy-
tery y Beorpany, kao ycraHoBu ofi Hajseher yraiena M MCKY-
CTBa 3a 00aBJbatbe OBE BPCTE M0C/I0BA.

3a uspany excriepruse o canauuju Cabopne upkse y be-
orpajay, I'pabeBunckn dakynrer Yuusepsurera y Beorpany
asrycra 1995. ronune dopmupao je Komucujy y cacrasy:

1. Akanemuk ripodp. ap. Hukona Xajmun, aurun. urk. rpab.

2. ITpod. ap IMerap AnarHocTy, AMMLUHK. rpab.

3. Ilpod. np Miunan lNojkosuh, qunu. uwk. rpab.

4. TIpod. np Munopan Mskosuh. aurut. umsk. rpah.

5. Nparan Kouuh, aunn. nwxk. rpab.

6. ITpod. ap Muxanno MypasiboB, IHILL. MHK. rpab.

7. [Mpod. np Anexcannap ITaksop, aumnii. uHx. rpah.

8. [Mpod. np Kusora [Nepumuh, aurn. umk. rpab.
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9. Acuer. mp Bomko Crepanosuh, aumi. umk. rpabh. —
cekperap

3. Pag Komucuje na uspagu exciiepiiuse

[Tpunmkom u3pane excrniepruse yaanosuma Komucuje omna

je Ha pacnonaramwy cieneha n1oKkymeHraimja:
— M3Bemraj o npersieny u OLEHH CTakba KOHCTPYKIHje
Cabopne upkse on 03.05.1995. ronmne, Koju je cauuHu-
na Komucuja popmupana o crpane 3aBojia 3a 3aiumury
crnioMenunka KyJrype rpaaga Beorpana y cacrasy: [Tpod.
np Munau Fojkosuh, auna. uwk. rpah., npod. np Muxa-
nio Mypasmos, aum. uikK. rpab., acucr. mp Bouiko
Cresanosuh, aunu. uuk. rpab.
— H3Bewraju o0 reosomKuM MCTPAXKUBAEKUMA, KOJU CE
Hajla3e y CEKTOpY 3a reoJiolika UCTpakusarba ['pajickor
cekperapMjaTa 3a ypbanusam
— M3Beirraju o 1ocananimbuM reoIeTCKUM OCMaTpamkuMa
Cabopue 1pkse
— IIpojekaT peKOHCTpyKLMje KpoBHe KOHCTpyKiunje Ca-
OopHe upkse ypahen ox crpane I'pajsckor 3aBojia 3a 3a-
IITUTY CIIOMEHMKA KYJIType
— Nomue Crpyunor Beha 3aBona 3a 3aiTuTy CrioMeHu-
Ka kysarype rpana Beorpana o moryhem nonozxkajy 3ate-
re Npy caHalluju JyKoBa
— Moro-10KyMeHTallMja O cTamy objekta ypahena on
crpane KMT Tpynbenunk

Kowmucuja je capabusana ca apx. 3opanom JakoBibeBH-
hem u3 I'panckor 3aBona 3a 3alITHTY CIIOMEHHKA KYJType,
Kao u Mp 3BoHuMUpoM 3ekosihem u3 Penybamukor 3aBona
34 3alTHTY CrIoMeHHKa Kyrype. Yinanosu Komucuje cy, Ha
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OCHOBY HUXOBHX YCMEHUX M3J1aramba OWIM YIIO3HATH ca Jloca-
JalIbUM MHTEPBEHLIMjaMa Ha KoHeTpykumju CabopHe Lpkse,
Kao M ca pajloBUMa Ha KOH3epBallUju M pectaypalmjy 3uj-
HOT CJIMKAPCTBA Y HEHO] YHYTPALIBOCTH. '

[Tocne obunacka objexra, ONHOCHO YBMIA Y CTame Ha
JIMIY MECTa, Npoy4aBambeM nocrojehe nokyMeHTarmje Kao u
HM3a CaCTaHaKa Ha KOJUMa Cy pasMarpaHa nojeiinHa Bapu-
janTHa pemema, Komucuja je 3akibyuuna a je Ha caHallUju
CabopHe 1pkBe HeonxoaHo obasuru cienehe:

1. PajjoBe Ha caHalMju KOHCTPYKIMje 1IPKBE, OXHOCHO

JIYKOBa M CBOJI0BA

2. PanoBe Ha oBO/IbaBaby MOBPILMHCKE BOJIE OKO LIPKBe

3. TeorexHMYKa UCTPAKUBAELA

4. TeoneTcke pajoBe Ha 0OCMaTpamy 00jeKTa Kpo3 Bpeme

Kowmucuja je nana npeior caHalmje KOju je KaCHHje U KO-
puitheH 3a M3paiy NMpojeKkTa caHallje KOHCTPYKLUjE JIYKOBA.

3.1. Ilpegaoi canayuje

0631poM Ha MOCTOjamke 3UIHOT caMKapeTBa y Haocy Cabop-
He 1IpKBe (Koje je MpakTHUYHO 3aBPLICHO Tpe/l MoYeTaKk caHa-
Mje), BPCTY NPUMEHEHE 3MJaHe KOHCTPYKIHje, cajailiibe
CTame MCTE KOHCTPYKLME M Y3 JIY’KHO MOIITOBAME pajia u Jie-
JIa IpeBHUX HeMMapa — Hamehe ce y 1aTum ycJIoBUMa OIITH-
MAJTHO PELIeH:Ee J1a Ce Y3 3a/IpiKaBambe HACTAJIMX JedopMaru-
ja PEKOHCTpYHMILIE 3M/1aHa KOHCTPYKIIMja M3HAJ] HAOCA LIPKBE.

Jla 61 ce nocrojeha KOHCTPyKIMja I0BEJa Y CTAOWIHO
CTamE, 4 CAMHM THM 10011a 1 (PYHKIIMja KOjy je umaJia y u3-
BOPHOM CKJ1oMy rpaheBuHe, OMII0 je HEOMXOIHO YrpaguTH U
3HATHO epuKacHuje 3aTere, koje he ycnenHo u TpajHo npu-
MWTH CBE XOPM30HTAJIHE CHJIE CHCTEMA.

KoH3epBaTopcKn yCJIOBH KOjU Cy HABEICHH Y JOMMUCY
3aBojia 3a 3alITUTY CrioMeHMKa Kyiatype rpaja Beorpajna
HaMETHYJIM Cy 3aXTEB J1a OBE 3aTere He MOTY M HE cMejy a
npoJase Kpo3 c10001aH NPOCTOp LPKBe (KOHCTPYKLU|CKH U
€KOHOMCKH ONTUMAJIHO pPeliere), TO je UMIIEPATHBHO 3a-
XTEBaJIO MPUMEHY T3B. CKPUBEHMX 3aTera. YrpahupameM HO-
BHX 3aTera KOHCTPYKTHBHH CHCTEM ce I0Bo/M y npehaume
— W3BOPHO CTake U MOITYjy ce 61aroBpeMeHo MpOoKJIaMOBa-
HH U puxBaheHH NPUHLIMITN KOH3EPBAalIMje 1 CaAHALIM]E Cro-
MEHMKa KyJIType oBe BpcTe, a rnocebno CabopHe 11pKBe.

4. Ipojexaiit canauuje KOHCTPYKUje
aykosa Cabopne upkee y beoipagy

[Tpojekar canauuje KoHcTpyKiMje mykoBa CabopHe LpPKBe y
Beorpany uspaamo je UHcTuTyT 32 MaTepHjajie U KOHCTPYK-
umje I'paheBunckor daxynrera y beorpany, npod. ap Anek-
cavpap Ilaksop, aunu. rpabh. uxk. u npod. ap Muxauno
MypaBJb0B, IUILL. MHX. rpab. y3 cBecpiHy nomoh ayropa Tek-
cta u3 rpaheBuncke pupme KMI Tpynbenuk, nzsohaua pano-
Ba HA CaHALIMjH, a KOja ce cacTojaja y paspajiu CBHX JieTalba,
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Kako O mpojekar OMO TeXHONOWKK ycKaahen u npunpem-
JbEH 32 KOHKPETHE [eJIaTHOCTH NPU M3Padi CaHatuje.

4.1. Koncmpykuyuja upkee

Cabopna upksa Ce. Muxauna u l'aspuna y beorpany carpa-
hena je na mecty rae je nonosunom XVI Beka duna nsrpa-
hena upkBa noceehena Cs. Apxanreay Muxawiy oko koje
je 6una hopmupana Hexponosa. CabopHa 1pksa je rpahena
on 1837. no 1845. rox., no npojexty rpanure/ba Opuapuxa
Ksepdenna, a ykpacumu cy je dumurpuje Aspamosuh u
Humurpuje [Metposuh.

LipkBa uMa rabapurie aumensuje 45.0 m ca 19.6 m npa-
BOYIaOHE OCHOBE Ca 3a00/bEHUM OJITAPCKUM JIEJI0OM.

Y KOHCTPYKTMBHOM CMMCITY PA3JIMKYjy Ce€ TPH HejuHe:
BpJ10 kpyra npunpata 10.0 m ca 19.6 m ca macuBHUM 3u110-
BMMa 1 CTYOOBHMa KOJH HOCE Topats, Haoc 27.0 m ca 19.6 m
masie HoUHe KPYTOCTH M OJTAPCKH JIE0 NOJYKPYXKHE aricuie
criosbiber pajguyca 9.0 m pesatuBHO 100pe KPyTOCTH.

IMnadoHcKy KOHCTPYKLM]Y HAOCA YNHU CHCTEM JIYKOBA
npeceka 1.42/1.60x 1.00 m eaunTuyHor 0b6JamMKa Koju ¢y y
cnosbHuM TpehmHama Haasuoanu 3MI0M MCTE IHPHHE [0
BHCHHE TeMeHa MHTPafoca, TAaKo Jla je y MOCHeheM pejy
oneke yrpahen nap 3artera aumensuja 15x 45 mm koje rnpo-
Jiase y TeMeHy JIyKa Kpo3 [pBY pejl ONeKe MHTPaNoca a Cuape
ce y obumue 3ugose nebmpune 2.45 m. ObuMHN 31M10BM Ha
MECTHMAa OC/Iatbatha MOMEHYTHX JIYKOBA Oja4aHy Cy €a Crolb-
He cTpaHe nuiactpuma (npecek 2.40/0.55 m). ¥ cratnukom
CMUCITY JIYKOBH CY YKJBRILITEHH Y 3U11 yKyITHe febibune 2.45 m
TAKO WITO KOMIOHEHTY 3aTe3aba O]l MEMEHTAa YKIbellTetbha
Tpeba na npuxsare 3atere. Mamehy siykosa cy o3uaanm -
K{ TOPYCHH CBOJIOBH J1eOJbHHE jejiHaKe IIMPHHH ONeKe KOju
ce ocramajy Ha 3y0 Jyka 1o uBuuM uaTpanoca. OBako KoH-
unMpana nuadoHcKa KOHCTPYKUMja MMa YeTHpH IJiaBHa
NyKa a MeTH JIYK jeé Ha CaMoM yJja3y y HaoC MHKOPIopHpaH
y KOHKCTPYKIIM]y NPHIIPATe TaKo Ja ce usMehy mux npoctu-
py yetupu cBoga. I1psu, apyru u Tpehu nyk on ysiasa y Ha-
0C MMajy yjenHauene seauumnne orsopa 13.93 m, 13.96 m u
13.91 m ¥ CTUIBEHOCT, [IOK je YeTBPTH JIYK N3HAJ HKOHOCTAaca
10 osirapa usrpahen ca MamboM BeJMuMHOM otBopa 11.97 m
M PMMETHO MawoM cTHibeHolThy. Kox TemMesbHOr HHTpasio-
ca Takohe cy mehycobno pasmuumre (I — 120.32 m; Il —
120.31 m; III — 120.41 m; IV — 120.55 m). Makcumanua
pasiiMKa OBMX KOTa WHTpagoca KoJl 1pBa TpH Jiyka je 9 cm
nsmehy sykosa I u 111, mwro ykasyje na v nopea Hegocratka
HYJITOT ONakKamba MOKE /14 Ce 3aK/bY4H /1a je NOII0 10 pas-
manTX nedopmatnja aykosa. M3nan oarapekor npocropa
TaBaHnua ce opMupa Ha caMHaH HauMH, iMehy orrapekor
JyKa W TP PajinjasiHa HOCA4a a CBOJIOBH CY OII [TyHE OfeKe.
CBM 3UI0BM M TaBaHHLE Cy O3UIAHM Y KPEUHOM MajTepy.
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O6jexar je pynnupan Ha feny ancuie Ha gyounu og 3.50 m
¢ THM ITo je y 3apasuim o 104.69 no 102.27 1j. 2.42 m a kon
npunpare Ha 4.00 m ox cajaumser HUBOA TepeHa a y 3/1pa-
Buim camo 1.11 m. INocaeawux 19 roauna uuje 3abeniekeHo
OWI10 KaKBO BEPTHKAJIHO [OMEpPamke OJHOCHO clerame ohjex-
Ta. OB63upom na je upkea carpahena Ha cTapoj HeKpPONoiIu 1
nia ce rpodube y3 camy LpKBY KopueTHio 1o Kpaja XIX Beka,
1na je camMum TUM M TJIO Koje ocTBapyje 6ouHe npuTucKe Ha
TeMess nopemeheno. Tpeba nocedHy Nakeby MOCBETHUTH Mpa-
BIWIHO] MPOLEHU BeJMuMHE DOYHOr NPUTUCKA WM KOH-
CTPYKTHBHHM PelleheM eTHMUHIUCATH BOYHE NPUTHCKE KAo
outan hakTop crabuaHocTH o0jeKTa.

4.2. Hociwiojehe cuiame

[Tpernenom npurpare 1 0OOAHNX 3MI0BA HAOCA CA CMIO/bHE
M YHYTpAlllibe CTPaHe HUCY youeHe Behe NMyKoTHHE MaKo cy
H3IMEpPEeHa 3HaTHA OJICTYTNAbd O/l BEPTUKAIHOCTH, Ha ceBep-
HOJ CTpaHy 31 je HarHyT u 10 11.6 cm (MepeHo Ha MecTH-
Ma OClarbakbd IJIABHUX JIYKOBA), 4 JY/KHW 3H]1 je M3BUTOIe-
PeH TAKO J1a je KO APYror JyKa HarHyT Ha jy’KHy cTpaHy 3a
1.8 cm, a kox werspror ayka 3.0 cm Ha ceBepHY CTpaHy.
Ha Tasanckom ey, ca jysHe CTpaHe JIYK KOjH je npak-
THYHO yrpaheH y KOHCTPYKLIM]Y TOPHA HA Criojy ca 0601HUM
3u0M UMa nykotury on 1.5 no 2.0 cm ayx uene BUCHHE
HaI3MTKA, a 3aTera Koja je yrpaheHa no vMCTOM NMpPUHLMITY
KA0 M Ha MJ1aBHUM JIYKOBHMA, HCTPIJIa €& W3 CHIPEHOr YBO-
pa. OBO ykasyje 1a ce U HAa CaMOM CIIOJy KpyTe TOpamCKe
KOHCTPYKLMje 1 0D0IHUX 3M0BA HAOCA M0jaBIbY]Y TPAroBu
JIECTpYKIMje MaKo je croj usmehy npunpare u npocropa y
HAOCY BPJIO KPYT 3HI Ca MaJMM JIYKOM Ha yJia3y y HAoC u
OTBOPOM 3a rajiepujy xopa. Beh Ha npBoM npaBom Jyky, ofi
yJlia3a Ka oarapy, rojasJbyje ce Ha CIojy Ha3uTKa U3HaJl JiyKa
u obomHor 3uaa nykotuHa seha o 12 cm u jacHo ce youasa
na ce 3artera uctpraa usz 3una 10 go 12 em. Ha ucrom nyky
ce Ha eKcTpanocy 3anaxa pacesn ayéune 6 10 7 em mro yka-
3yje na je pomio ao G0vHOr pasaBajama JyKa y 30HH rje
Tpeba 1a ce npeHece NPUTHCAK, YUME je YTPOKeHa HOCUBOCT
nyka. Ha unTpanocy Mcror Jiyka youasa ce gedopmatmja
Bpxa urpajgoca oko 10 cm Tako na je MHTpaioc MOCTa0 KOH-
kaBaH. [lehopmaimja Jyka je TaKBUX pasmepa fa je CBOJ
MOKa3a0 MykoTHHy ayry oko 2.00 m u mmpoky npeko 2.0 cm.
Ha cBony ce youasajy u ceKyHaapHe yKOTHHE MCTOT nope-
kna. [MTykorune usmehy nykopa U obonHux 3maoBa ce rnpo-
CTHPY M Ha CTIOjy CBOa M 0DOIHMX 3UA0BA M M0jaBibyje ce
3a30p uesiom ayxunom Behu on 1.5 cm. OBako BesMKe MyKo-
THHE 110 0601y naathoHCKe KOHCTPYKIMjE YKa3yjy [a je D010
110 pa3/iBajakba ODOAHMX 3HI0BA M CHCTEMA JIYKOBA M CBOJIO-
Ba. CHCTEM Y KOHCTPYKTHBHOM TOT/Ie/ly BHIIE He NPeiCcTaB/ba
KOHCTPYKUM]Y JIyKa Ha 1Ba 3rnoba Beh npenasu y j1abuiHy
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KOH(Urypalujy JyKa ca YeTupH u net 3rio6osa. Jlom Bese
n3meby obomHux 3u10Ba 1 Jiyka 6poj 2, koju je carnpan 1955.
roJIMHE jOlIl yOUJ/bHBH]E MOKa3yje [a ce Besa JIyKoBa u 060]1-
HUX 3MJI0Ba MOPEMEeTHIA U J1a CY Ce 3aTere H3ByKJie u3 0601-
HUX 3un0Ba npeko 10 cm. OunrneaHo na canaumjom ayka I1
HUje OTKJIOHWEH y3POK HaCTaHKa jioma y JyKy Beh je ypahero
camo ojavame KpuTH4HO omrehenor ayka. Ykpyhemwe jyka
j€ MOCTUTHYTO JIMBEHheM GETOHCKE UI0Ye MPEKO eKCTPOoIoCca
cpenwe TpehuHe nyka ¥ npuapkaBabeM MHTPA0Cca MpeKo
CHUCTEMA PeMEHATH M YeJYHHUX Belnasbku. OBMM ce cBaKa-
KO nosehasa KpyTocT Jiyka 1 MMOOM/TMCAH je TEMEHH 317100
KOjH je HacTao Kao nocjeauna jgoma Jjyka. Kog ayka op. 111
Ha EKCTPOJIOCY CE BW/IM jacaH JIOM Y HajBUILIEM peily Ooreke
YIPABHO Ha HATIOHE MPUTUCKA KOJH j& HACTAO MPEKopaYeHheM
HaroHa 3aTe3ama YNPaBHO Ha IVIABHM HAMOH MPHUTHCKA Y
oneuu. OBo ykasyje Ha To 1a je Beh non nocrojehum onrepe-
hemem HOCHBOCT Nyka ucupnsbena. OBa XOpU30HTANIHA ITy-
KOTHHA C€ MPOCTHPE KPO3 TPUHAECT OTeKa WM Ha JyKHHH
Behoj ox 1.0 m y camom temeny. [Hedopmanuje osor nyka
Cy BHJIHE M Ha €KCTPAJ0Cy M Ha MUHTpaZiocy rje cy ce dyre
usmehy oneka patmpuie 1 noctoju MoryhHoCT 1a McnaaHy
orieke W3 Jlomer pea uuTpagoca. Ha syky op. IV koju je
Mamer pacroHa U KojHu je MaCUBHMjU OJ OCTAJIMX JIyKOBa Y
BUCHHM HAJI3MTKA JACHO Ce youaBajy IMyKOTHHE Y CTiojy ca 6o4-
HUM 3uaosuMa. [TykoTuHe ce npocTupy Kpo3 BepTHKasiHe
CMOjHMLIE Y HAI3UTKY, IITO yKa3yje Ja je UCHPIJbeHa HOCH-
BOCT 3M/1a Ha 3aTe3ame. Y arcujIv ce 3anasa npcjiMHa y3 cryo
Ha CEREPHOj CTPAHM HA KOJU CE OC/ama pajMjalHi HOCaY
CBOJIa 110 11€J10] BUCMHM CTYDa M3HaJ oaTapckor miadoxa.

4.3. Anaausa yspoxa
u Hactiaaux owtheherna

AHaJIM30M NOMEHYTHUX MeXaHH3aMa JoMa Hamehy ce npeJiu-
MMHAPHM 3aKJbYYLIM /1a je JI0 JIOMa JIONI0 pasMHIIakeM 004-
HUX ODOHMX 3M0BA INTO CE TEOJETCKUX CHHMIIMMA jaCHO
youaBa (pasmunamem [13.4 omnocHo 7.5 cm). CraTHukom
AHAJIN30M KOHLIENTA YKJbEIITEHOT JIyKa, IJ1e C€ YK/beLITEHhe
MOCTHIKE 3UJAHOM Be30M U3Mehy BepTHKaIHOTr 311a U JIyKa
Ha 1y’kMHM croja npeko 4.50 m, a 3aTera npuxBaTa camo J1eo
KOMIIOHEHTE 3aTe3ama OJI MOMEHTA, J10JIa3M Ce 110 3aK/by'Ka
na Gouna nomepama 3ua0Ba He O6M npenwia 1 cm, Ha MecTy
MOYETKA JIYKOBA, YKOJIMKO CHCTEM Ca YK/BEIITEHHM JIYKOM
ynkumnonume. Ipu Tom ce cuna y 3aresu kpehe y pacnony
o1 36 kN 3a 1710 ca MaJIMM XOPU30HTAIIHUM KOe(HULIHjeHTOM
nocresbuiie 10 25 kN, 3a 110 ca yeTupy nyta Behum xopu-
30HTAJIHUM KOS(PUIIMJEHTOM MOCTE/bHLIE, INTO OU 3aTere Kao
CTAaTHYKO onTepehemwe Morjie na noaHecy a HamoHW
3aTe3ama y 3u/ly Ha HajBUILIE 3aTErHYTOM BJIaKHY He OM ripe-
i BpenHoct ox 0.1 MPa.
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YKoIMKO ce MOTIYHO 3aHeMapy MOryhHOCT ocTBapyBaiba
yKJbelITeHe Bede uamehy Jiyka M 3ua 3MIaHmEM, OJHOCHO
4KO OCTBAPHMO CaMO Be3y ¢a 31J10M KOja NMPEHOCH MPUTUCAK
M CMHLIAKe, a 3aTe3ame MOBepUMo 3arterama, a0duhemo y
3arerama ykynuy cuny 190 kN, 3a sommje Tao uim 180 kN 3a
HoJbe TJ10, a NOMEpae 31/1a Y BACHHU OMopania y OHoOCYy Ha
HYJITO cTake He 01 npenwio 1.5 cm, 10K 3aTere OBy CHIIy MO-
ry a mpuxBaTte YKOJIMKO cy 106po ycunpene. (mojaenu 3 u 4)

Otka3oMm 3aTera U3BJIAYEHEM U3 CHAPEHOT 0JI0Ka, a 3a/1p-
JKABAEM YKJbEIITEha JIYKa, ITO je MaJio BepoBaTHO (jep ou
TO 3HAYMJIO JIa je [OLUIO 0 MoMepama peia Beimuune 2-3
cm), OBOJM JI0 AECTPYKIIHje KPyTe Be3e JIyKa U 3uj1a, XUro-
TETHYKH MOJIe]1 61 ce Y CTATUUKOM TIOTJIe/ly MOHAMIAO0 CIIMYHO
Ka0 MPEeTXOIHH CIy4ajeBH ca pelaTMBHO MaJIMM ITOMEPaHU-
Ma M CTATUYKHM YTHILIAjUMa Kao KOJ NpBoOr Mojiesa. (Moje-
JM 5 u6)

Orka3om 3aTera M 3aHEMapHMBakEM HAlOHA 3aTe3arba
KOja HAI3WIAK W3HAJ JIyKa y Criojy ca DOUHMM 3UJ10M MOKe
Ja MpUMHM, NoOMja ce CUCTeM Ha 4YeTHpH 3rioba sabuiiHe
KoH(urypauuje (Mones 7 u 8). YKIbeLITEHEM TeMe/ba, /-
Oune 4 m, cuctem octaje M aake y GyHkuMju. Bapupamem
OOYHOr OTMOpa TJIa J0JIA3W Ce JI0 3aK/bydKa Ja rpaHn4Ha
CTakba KPYTOCTH YKJbEIlITeHha He yTudy OMTHO Ha nedopma-
1Mjy KoHCeTpyKiuje. Bouno pasmuuame 3uaosa je oko 10 cm
a KOHCTpYKIHMja He OM MorJa j1a 3a/Ipu cTabMaHy KOH(M-
rypauujy. JIyk Hema 10BOJbHY KPYTOCT J1a Y TEMEHY NPUMHU
MOMEHAT CaBHjakba.

Hamehe ce s3akibyvak pga je 300r HEKMX MHIMAEHTHHX
cuTyanMja (3eM/BOTPECH M CJIETarba OCJIOHALA) AOLLIO J10
M3BJIAYEH>A 3aTEre U3 aHkep OJIOKOBA, MOMYIITaba CHIPEeHha
 J1a je To JIoBeJIo /10 3abenexenux aedopmanuja. Iomro ce
OUYMrIeHO panu o AedopManujama Koje cy yrposuie cra-
OuHOCT OOjekTa—HAOCa, CAHAIIMOHO peliethe Mopa Jia 00es-
Oeau JokasiHy CTabWIIHOCT JIYKOBA, CBOJIOBA Kao M KOH-
CTPYKIIMje Kao LeJHHe.

4.4. Ipegaoi canayuonux peuierwa

[Mocnenmwe 1Be roimHe pecTaypaTtopy Cy Map/bMBUM pajioMm
KOH3epBUpain U pecraypupaiau Bume o 400 m? 3upHMX
CJIMKA TaKo WTO ¢y (PUKCHpAJM 3aBPIIHYM CJIOj MaJTepa Ha
nehOPMHCAHNUM CBOJIOBUMA U JIYKOBMMA Y OJITApy U HAoCy.
Crpyuna komHcHja 3a rpaheBHMHCKY caHAlM]y KOHCTPYKIIH-
J€, KOja je KaCHO YKJby4eHa Y THMCKH paji Ca pecTaypaTopH-
ma, nnpunyhena je jla caHalMoHa peliemba TPaXKU camo y Jie-
thopmicaHoM cramy KOHCTpyKImje 6e3 moryhHocTH a no-
BPATH NPBOOMTHY F€OMETPH]Y JIYKOBA M CBOJIOBA M Y3 LITO
Marbe WHTEPBEHIIN]e Ha YHYTPAILBLAM 3MI0BHMA, a4 Y3 HEOll-
XOJlaH yCJIOB J1a CIIPeYH ajbe pasMuliabe DOUHMX 3110Ba U
00e30e1 cTabMIHOCT CBAKOT M0jeIMHAYHOr JIYKa U CBOJIa U
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KOHCTPYKLIM]€ Y LIEJIMHM Ca J0BOJHUM KOE(PHLIMJEHTOM CH-
rypHocTH. Moziesicki je aHam3upan edekar yHOIeHha XOpH-
30HTAJIHE CHJIE Y BUCHHH EKCTPAIOca 1Y ONOpHHMa JIYKOBa.
YHolemeM akTHBHE CHJle MpejHarpesama y BUCHHA eKCTpa-
Joca temko je noctuhy edexre Koju OM yMambWIN TEHIEH-
uMjy necpopmaiiije Jykosa, 003MpoM Ja je Han3uaaK M3Hal
nyka BpJio KpyT. Hamehe ce 3ak/byyak 1a je HeonxomHo ooes-
OeIUTH JOBOJBHY KPYTOCT JIYKOBA Y TEMEHHUMA OjaUameM 30He
€KCTPAJI0Cca CIPETHYTOM JI0YOM, O0YHUM yTe3amheM JIyKoBa
MoJlypaMOBMMA M NPUXBATAKEM WBHIIA MHTPA0CA pEMeHa-
TAMa Ha CJAWYAH HAYMH KO WITO je M NnpBa caHauuja ypahe-
Ha. Ha siyky KoMe je y TeMeHy UCLIPIJbeHa HOCUBOCT Ha 1pHU-
THUCAK Y BUCOKO MOOEroj MPUTHCHYTO] 30HU, MOpa ce fnpe
OMII0 KAKBOI' YHOILICHA HOPMAJIHE CHJIE M3BPILIMTH Ojavarbe.

Pa3smarpano je Buie BapujaHTH:

1. la ce cratmuka pyHKIIMja JIYKOBA Y TIOTIYHOCTH Mpe-
y3M€ HOBOM KOHCTPYKLIMJOM (NPETXOHO HAMPErHyTH HOCa-
YH, apMHPAHO OETOHCKM HOCAYH, YEeJUYHE PEeIleTKe) y Ta-
BAHCKOM IPOCTOPY 0 KOjy OM JIyKOBM OMIJIN OKaueHH.

2. Jla ce nasbe pa3Muliame 60YHNX 3HI0BA CIIPEYN N3pa-
I0M KJIACHYHOT apMHMpPaHOOETOHCKOr CepKJaka Koju oM
CBOjOM KpyToihy y NOTIYHOCTH M3MEHHO KOHCTPYKTHBHE
ocobuHe Haoca.

3. Jla ce yrpanmoM HOBMX 3atera obe3denu craTMyka
(ynkumja objeKkra Kako je ¥ mpBOOMTHO 3aMHIIBEHO!

— yTe3ameM y BUCHHH OTIOpLia JIyKOBa

— YTE3aEeM Y BUCHHH TEXUINTA JIyKa (Y TeMEeHY) y Jie-

thopmucanom cramy.

JIYKOBU 1 u 3
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Komiucuja ce onpenennia 3a Tpehy Bapujanty, wmwro je
nojipasymeBaJio ia ce pewe asa npobsema. Tpebano je nmo-
BPATHTH NPBOOUTHY CTATHYKY (PYHKIIM]Y KOHCTPYKLIUjE JIy-
KOBa M youeHa cj1aba MecTa, Koja cy 0TKa30M CBOje CTaTHYKe
(bynkimje 1 joBena 1o omrrehewa KOHCTPYKIMje U objexTa,
CaHMUPATH WK MOY3/1aHO 3aMEHUTH.

CraTtnuka (yHKIM]a JIyKOBa H1je MOTJIa OUTH NOBeieHa
y M3BOPHO cTame Ge3 Bpahamwa reoMeTpuje y No4YeTHO cTa-
e, 1ITO je NoC/e U3BEICHNX PECTaypaTOPCKUX pajioBa OUI0
Hemoryhe 1a ce ypaju, a 1a ce ABOTOANIILK Paji He YHUILITH.
Ocrasie cy JiBe KOMIOHEHTe KOje OUTHO yTHUY Ha CTATHYKY
(byHK1IMjy JTyKa: nosioxkaj sarere v cuna sarere. Criymramem
3aTere y MpoCTOp HA0Ca Yy BUCHHM Onopata JyKkosa 400110
O Cce palMOHAIHO CTATHYKO Peliehe Koje, HAKAJIOCT, HHje
MPUXBATILMBO M3 ecTeTckuX passora. Ocrano je jeauHo jaa
ce nponahe onTuMasHa cuia Y BUCMHM MPBOOUTHMX 3aTera,
HEMOCPeIHO U3HA/ CBOJA M OKO TEXHUINTA Y TEMEHY JIyKa.
JleTa/mmHOM aHAIM30M HAa MOJIEJIMMA KOjH CY HajIpUOINKHUI-
je anpoKCUMHpaH CTamke Y KOHCTPYKIHUjU y3umajyhu y 06-
3UP U IMCKOHTHHYHMTETE HAacTaJle Kao Moc/einLe Joma jiena
KOHCTPYKLIMj€ U BbMXOBMM OTKA30M Y CTATHYKOM pPajy KOH-
CTPYKIIMje, MPEeKO JIMHU]CKNX MOJIesia M MOJIesla Ca MPeKoM
KOHAYHHUX eJIeMeHaTa, JOLI0 Ce A0 3aK/byyKa fa obe3dbehu-
BameM e(pUKacHOr pajia napa 3arera KOjuUM ce yHOCH CHila
on 200 kN Ha 0B0Oj BUCHHM MOOOJBIIABA HAMIOHCKO CTake Y
TEMEHY JIyKa TaKo LITO C€ Y JIOHkEM M0jacy JIiyKa YHOCH Ha-
MOH npuTHcka o1 oko 0.43 MPa a ropee eKCTpeMHO MpUTH-
CHYTO BJIaKHO Jiyka pacrepehyje 3a oko 0.20 MPa. Osom
KOHCTPYKTMBHOM MHTEPBEHLIMjOM C€ NMPaKTUYHO 3aJpkKaBa
nocrojehe necpopmucaHno crame, anu ce y NOTIMYHOCTH €JTH-
MUHHIIIE JOIATHO pasMHLIake onopata Jiykoa u omoryha-
Ba MMOBe3aH paj 60YHUX 3MIOBA 3a ANTEepHATHBHE yTULIA]e.
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AHasm3a y3poKa KOjM Cy J0BEJIH [0 MONylITamha KOHC-
TPYKIIMje JIYKOBa I0BEJIa je /10 3aK/by4Ka J1a je IPUXBAT/bUB
M M3BOPHO 3aMMII/BEH CTATHYKM KOHLIENT KOHCTPYKIMjE,
aJIM J1a je monyIuTamke cuaapa 3arere oMoryhuio pasmuiiame
DOYHMX 3MI0BA, LITO je Y3POKOBAJIO pasMHLIae ornopata u
npumapha omrehema y remeHy Jyka.

Koj npeuiokeHor CaHallMOHOT pelieiba OUUITIENHO je
norpeGHO MOCBETUTH TIOCEOHY MaXKy MaTepujanu3aliiju
CHIpeHHUX OJIOKOBA M Ojayarby omTehenux Je10Ba JykKa.

O631pOM J1a je KOHCTATOBAH JIOM KOJl EKCTpajioca TeMeHa
JIyKa y OreLy MpekopaverbeM HOCHBOCTH Ha NPUTHCAK, He-
OIXO/HO je MPUTUCHYTY 30HY JIyKa OjayaTH CJIOJEM OJI JIAKOr
0eToHa 0J1 peUMKJIMpaHe OfeKe MoBe3aHe Be3MBOM CPOIHMM
ca noctojehum masrepom kojum cy 3unanm aykosu. Cnpe-
3ame ca nocrojehuM 3MIaHUM JIYKOM Mopa ce 00e30euTH
BUjIIMMA aHKepHcaHuM y Jyk Ha cBakux 100 cm, a 3aBpr-
buMa npeko nonpeunux »U« nocaua tpeba yrernyTtv ueo
MPeceK JiyKa M riioye u 06e30enTH NOTIYHO CaJiejCTBO JIyKa
¥ IJI0YE 3a Ojavame. ATUIMLIMPaHy MaTepujas Tpeba 1a uma
cIMyHa (PU3HYKO-MEXaHMYKA CBOJCTBA Y MOIJIENY TOIUIOTHE
MPOBOUBMBOCTH M 3aNPeMMHCKE Mace, a 6osbe y norjieny
uBpcTohe NMpH NPUTHCKY U CABUjalbY.

Kon u3pane anakep 6J10K0Ba MOpa ce yrnoTpedUTH mate-
pujan 3natHo Behe uBpcTohe M XKMIABOCTH Y OHOCY HA 3H-
JIOBE OJ1 OTIeKe a CIIMYHUX TEPMHUKHX KapaKTePUCTHKA, KAKO
ce V 3u10BUMa He OM CTBOPWIIM TOILIOTHU MOCTOBH M ITOpe-
MEeTHJIO TEPMHMUKO T10Jb€ KOje je 110 cajia MocTojajio y Macus-
HOM 3HIy OJ1 OneKe. 3a onTuMasiad u300p Martepujasia KOpH-
CTe Ce pe3yJITaTi HCIUTHBaba 00aB/beHHX Ha I'paheBMHCKOM
cakyarery y Beorpany u HOoBa MCNIUTHBaK-a BE3aHa 3a jie-
(huHMCame BE3UBa KOja 10 XeMUjCKOM CacTaBy HajBUIIE Ofl-
roBapajy 3axTeBUMMa KOHKPETHOr O0jeKTa.
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4.5. Ycaojeno canauuono peuuerse

CTaTHYKOM aHAJIM30M je I0Ka3aHO Ja Ce YHOILEHEM XOpH-
30HTAJIHE CHJIE M Y BUCHHH TEMEHA JIyKa (OKO TeKHUILITA fpe-
ceKa JiyKa y TeMeHy) HaroHCKO CTame y JIYKy 1nodoJbiiasa
(Bapujanta LPA — 3riobHa Besa Jiyka ca CHJIOM Y BPXY).

O0631poM J1a je KOHCTATOBAH JIOM KOJI eKCTpajaoca Jiyka y
OTIEIH 071 TPEeKopavera HOCUBOCTH Ha MPUTHCAK, HEONXO-
HO je MPUTHCHYTY 30HY JiyKa (6€e3 063upa o ce oHa pacTe-
pehyje yHomememM XOpH30HTaIHE CHIIE) OjayaTH (BapHjaHTe
L2 — nouyernu Mozen jyka u L2S — novyetuu mopesn Jiyka ca
XOPU3OHTAJIHOM CHJIOM).

[TpuTicHyTa 30Ha TeMeHa Jiyka ojadyahe ce beToHcKoM
mwioyom (rpefom »Il« npeceka) JIMBEHOM Ha JIMLLY MecTa Of1
nakor 6eToHa (arperat o peuHKupane oneke). Cripesame
MOHOJINTHE [J104¢e ca Jykom he ce 06e3denuT npure3amem
3aBPTH-EBA aHKEPUCAHMX Y JIYK Ha pa3maky oz 100 cm.

[MTonypamoBiuma (hopMHPAHUM Ol AaHKEPUCAHUX 3aBpPT-
meBa M »U« HOocaua mpeko ruioye u Jyka noayxsatuhe ce

JIYKOBHU 1 u 3 (ITPECEK Y TEMEHY JIYKA)
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MBHIIE eKCTpamzoca JyKa M TUMe 00e30eIuTH cripesame Oe-
TOHCKE Tpeie M JIyKa, 4 YjeIHO U MOMpPEeYHO YTErHyTH JIYK.

C 0631pom 1a 1wk caHaluje Huje Bpahatse J1yKa y npBo-
OuTHM Nooxaj Beh caMo KOHCTPYKTHBHO 00e30ehuBarse noys-
JlaHe XOPM30HTAJIHE CHWJIE KOja CripedaBa Jla/be pasmMMIame
3M10Ba M CAMO JISTAMHUYHO YHOLIEH:E Chiie Koja Ou ce y exc-
TPEMHHUM CHUTYalIMjaMa CTBAPHO MOjaBWiIa, NPEJLI0KeHO je 1a
ce 3a CBaKu Jiyk 0obe30enm cuiia napom 3atera M 36 koje ce 3a-
BPH:EM Ca KOHTpa HABOJEM MOTY HATErHYTH 10 MOTpeOHe cuile.

W13 nonpeunor npeceka 00jeKkTa jacHO ce BUJIM J1a 3aTe-
re Jieske y BUCHHM KpyHe rnoctojeher 3uia, yak M3Haji CrioJbiber
BEHLIa, 11a ce Mpejaxe Jla ce OHe aHKepyjy y O6J10KoBe KOjH
Ou Ons n3nuBeHu y camom 3ujy. lonatHo obesbeheme on
CMMIIAka aHKep OJI0KOBa 10 3uay (pajM ce O NOoC/ennbUM
pefoBuMa 3uia, HECOMIHO 3UAHNUM W 63 MKAKBOI' BEpPTH-
KaJIHOT MPUTHCKa), 006e30e1mno OM ce aHKepOBamkEeM Kpo3
macy 3una.

OBOM MHTEPBEHIIMjOM OV Ce Cen3MNUKe KapaKTepHCTUKE
3M10Ba YIIPABHO Ha CBOJY PaBaH roboJkiase 300r rnope3aHor

JIYK 2 (ITPECEK Y TEMEHY JIYKA)
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pana oba 3una, a 1ofaTHa Maca Koja je mama on 1% nocro-
jehe mace He yTHye Ha IONATHE UHEPIMjAJIHE CUJIE.

ITpe noyerka nzsohema pazoBa HENXOAHO je MOCTABUTH
cacaany 1eBacTy CKeJy ca pagHoM miaTdoOpMOM MCIO
CBOJIOB@, OYUCTUTH MOTITYHO NPOCTOP UCITIOJ KPOBA U OCJIO-
O6oautn nocrojehe Bese apBeHe kpoBHe pemierke W Tpeher
Jiyka (yknonutH sunase cryouhe). Cananmja ce u3Bosim cyk-
LIECMBHO, MPBO Ha JIyKy 6poj |, ma penom no ayka 6poj 4.

5. H3eohemwe canayuje
koncupykyuje aykosa Cabophe upkae

Cananumja je u3BeieHa y KpaTKOM BPEMEHCKOM POKY M Y Be-
OMa TENIKUM ycJloBUMa 3a pajl (ckyuen npoctop). CBu pa-
JIOBU caHauMje cy u3BelieHH 0e3 yKiamama KpPOBHE KOH-
CTPYKIIHje, [ITO je UMaJIO U CBOje MPEeJHOCTH — PaJIOBH CY ce
OJIBUjaJI 1 1O JIOIIMM BPEMEHCKUM YCJIOBUMA (Kuiia) 6e3

00ja3Hy a BOIA MPOIPE y YHYTPAIIHOCT LPKBE M OIITETH
OCJIMKABaMe Koje je OUI0 y 3aBpIIHOj (a3u.

5.1. Pegocaeg ussobewa pagosa je caegehu:

Y 3unoBuma, ocsioHIIMMA JTyKOBa, OyIleHe cy pyne NpeyHrKa
30 mm (cyBMM MOCTYIKOM) JI?KHHE OKO 2 M Y Koje Cy 1nocTa-
BJbeHU aHkepu P20 mm. Pyne ca ankepuma cy 3aJiMBeHe
EIMOKCH/IOM M 0BAaKO (hOPMHUpPAHN AHKEPH CJIyKe 3a yuBpurhu-
Bame ocsioHana 3arere. OcyioHun (0eToHCKH aHkep 6JI0KO-
BI) ¢y hopMHUpaHK TAKO WITO je y noctojehum 3uaoBuMa oj
OfeKe HanpaBJbeH (MIITeMOBaH) BEPTUKAJIHN OTBOP JIMMEH-
3uja 100x100x70 cm. ITo nocraB/bary apMaType U aHKepa
(20 mm gyxune oko 1 m ca ypaheHOM J1030M, H3BPIIEHO je
Oeronunpame ankep 6s0koBa 6eronom MB 30. Meranne mo-
ye cy HaBpTKama 3aiupadubene 3a aHkepe, uume je popmupan
XOPU30HTAJIHM OCJIOHALL 3aTere. 3aTera ce, 300r BeJIMKe yKyIi-
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He Jy)KMHE W npobsieMa ca YHOILLICHEM, cacTojasia oj TpH
npocuna npeunuka 36 mm ayxuna 2x4.0 m u 8.2 m ca ypa-
heHnom n030M Ha 06a Kpaja. 3aTera je nocTaB/beHa y Nnpojex-
TOBAHW MOJIOXKA] U (PUKCHPAHM CY HEHH KpajhH OCIOHLN.
Ha caku metap cy n3bymene seprukasiie pyne (rakohe cy-
BUM MOCTYNKOM) y3 GouHe cTpaHe jykosa. OBo je, cBakako,
OMO HajaeJMKATHU]M JIE0 CaHAlMje M 3aXTeBaAO je BEJIMKY
NPELM3HOCT KaKo He OM 1onuio A0 owmrehema JyKoBa MM
o/iBajarka CBOOBA O] OCJOHAaNA 1o Jayky. Kpo3 orBope cy
nocTas/beHn BepTukainy ankepy @20 mm ca ypaheHom Jio-
30M, a MIOTOM je U3BPILIEHO 3auBatbe enokcnaoM. ITo beronn-
pamy rpene »Il« npeceka rnMpeko cpeber aeia ayka (oeTo-
HoM MB 15 ca arperatom oji pelMKJIMpaHe OTeKe) MyKHHe
0K0 8.0 m M3BPIIEHO je MPUTE3aHE FTOPIUX HABPTKH YHME je
MOTIPEYHM MPECceK JyKa BEPTHKAIHO yTerHyT. Fopmh 0caoH-
¢y vesnann npodumn U 200 nosokenu nonpeyHo Ha ocy
ayka. [To noctuzamy 70% uspcrohe na npuricak usdeTonn-
pane rpege »I1« nmpeceka M3BPILIEHO je€ XOPU3OHTAJIHO yTe3aHhe
Jiyka. YKkyrnHa cuia nperxojHor Hanpesamsa on 200 kN yroine-
Ha je MOCTIYHO U napajeHo y obe 3aTere 3aBHjameM IIma-
Hepa. Jlosa Ha criojeBUMa 3aTera je ca »KOHTpa« HaBojeM,
TAKO 12 CE OKPETAEM »IlTIaHepa« BPLIWIO UCTOBPEMEHO 3a-
Te3ame 00a JieJa 3aTere 1 yHOIIEHE XOPU30HTAJIHE Culie.

5.2. » Peyuxaupanu bemion«

Kako je OM10 HEONXOAHO OjayaTH NPUTHCHYTY 30HY JIyKa,
TO je ypaheHo 6eTOHOM KOjH je 10 CBOJUM KapaKTepucTHKama
nak (Mane cneunduyHe Mace) a No OCTAJIUM MEeXaHHYKMM
KapaKkTepuCTHKaMa HajBMILE je oiroBapao nocrojehem 3uny
0]1 OTIeKe.

Wneja cBUX yuecHHKa Y MOCIY, Of] MPOjeKTaHTa [0 H3BO-
haua je Owna: HaNpPaBUTH TaKaB KOMIIO3UT (LIEMEHT KJiace 45
ca arperaToM J001jeHrM 1pobiberbeM oreke) Koju he no co-
UM (PM3MYKO-MEXaHWYKUM OCODMHAMA OIrOBApaTH MaTepu-
jasy on kora cy u3senenu Jiykosu Cabopue npkse y Beorpany.
Y3eTH cy y30pim OrieKe U3 JIyKOBa M MOCJIaTH Ha UCTITMTHBA
y MuctuTyT 3a matepujajie u KoHeTpykumje I'pahesunckor
thakysrera y Beorpany.
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Menurusamem yzopaka yrBpheHo je na je pey o Matepu-
jasy ca npocevyHoOM 3arnpemMHHcKoM Macom ofi cca 1700 kg/m?
1 ca uspcrohoM npu npuTHCKy pena Besmuune 7.0 MPa. C
0031poM Ha J00ujeHe pesynrate, oleweHo je aa he ce on-
THMAJIHO PELIEbE Y OIIHOCY HA KapaKTepUcTHKe GeToHa KO-
ju ce y ckuony dpakumje yrpabyje npeko Jiykosa, 100UTH
AKO Ce 3anpeMMHCKa Maca peumkaupanor 6erona kpehe y
rparuiama 1700-1800 kg/m3, a merosa uspcroha kpehe n3-
mehy 15 n 20 MPa.

Ha ocHOBY cnpoBeieHHMX MCMMTHBAMA NPEIJIOKEHa je
npumena Hetona Ha HGa3m peuukiaupade oneke cuegeher ca-
cTaBa:

—uement: — 400 kg/m3
— BOJa: — 450 kg/m?
—arperat: — 1180 kg/m?
0/4 mm: — 602 kg/m?
2/4mm: — 146 kg/m?
4/8 mm: - 432 kg/m?

Hcrnmmusamem npeamerHor Hetona nobujenu cy ciene-
hu npocevnu pesynraTi;

Crapoct 7 nana:

— 3anpeMHHCKa Maca: — 1800 kg/m?

— uBpcToha npu nputucky: — 7.8 MPa

Crapocrt 14 nana:

— 3anpeMMHCKa Maca: - 1770 kg/m?

— uppcToha npu nputucky: — 17.0 MPa

ITo ycBojeHoj peLienTypu je crpaB/beH peluKanpaHy Oe-
TOH Ha (abpuum derona KMT Tpynbetnk v ucru je yrpaben
MPUIMKOM CaHalMje KOHCTpykumje mykoBa CabopHe 1pkse.

Canaumjy KOHCTPYKUMjE JIYKOBA je YCMEHmIHO M3Belia
rpahesuncka ¢pupma KMI Tpyn6ennk Beorpan y Bpemen-
CKOM nepHoty: jyH — HoBembap 1996. ronune.

Haiiomena:

Ayropu cy nuriomupann rpahesurckn nakemepn KM Tpynbennk,
Beorpan
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SUMMARY: Aleksandar Matic, Djordje Marinkovic

REPARATION OF THE VAULTED STRUCTURES
IN CATHEDRAL CHURCH IN BELGRADE

In this paper we explained the reparation of the construction
of damaged and deformed vaults in the Cathedral church in
Berlgrade. Conservation requirements of the Institute for
protection of cultural monuments of Belgrade imposed the
demand that reparation should not jeopardize the free space
within the church. Thus the restoration had been executed by
reinforcing cross section of the vaults with added concrete
made of recycled bricks and by straining in the line of abut-
ments of the arches, by the new tie-rods anchored in the con-
crete anchored blocks within the lateral walls of the church. In
such a way, along with preserving the existing deformations,
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the structural system was brought into previous state and
principles of conservation and reparation of the monuments
of this type had been observed.

Considering the space where reparation had been perfor-
med (the existing roof had not been removed) and bad con-
dition of the arches made of brick the doing of certain works
as: drilling holes in the arches for joining added concrete and
straining of tripartite tie-rods by screw-shackles with counter
wind had been rather complicated operation. Restoration
works have been accomplished very successfully by the
construction firm KMG »Trudbenik« from Belgrade.



