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1.3. PEWLEHWE O OAPEHUBAKY OBJTAWLREHOT JIMLA

Ha ocHoBy 4naHa 128 3akoHa o nnaHunpawy un unsrpagmu ("Cnyxbenn rmacHuk PC", 6p. 72/09, 81/09
- ucnpaska, 64/10 - YC, 24/11, 121/12, 42/13 - YC, 50/2013 - YC, 98/2013 - YC, 132/14, 145/14,
83/2018, 31/2019 n 37/2019 -gp.3akoH) n oapendbu MNpaBunHMKa O cCagpPXUHKU, HAYUHY U NOCTYMKY
n3page u HauvHy BpLUEHa KOHTPONe TEXHWYKEe OOKyMEHTauuje npemMa Krnacu u HameHu objekata
("Cnyx6eHnu rmacHuk PC" 6p 73/2019) kao:

OBNAWHREHO NULE

3a u3pagy eoTexHuykor enabopara - reoTEXHUYKN YCrOBU M3rpaare 3a Tpacy, AeoHuua: Hosu
Cap - PymeHka, koju je geo VMM - NgejHor npojekta MoaepHusaumja, pekoHCTpyKLUMja 1 narpagrwa
npyre beorpag - Cy6oTtuua gpxasHa rpaHuua (Kenebwja), geonuua npyre Hosm Cag - Cybotumua -
apxaBHa rpaHuua (Kenebwuja), y Hosom Capy, Kucawy, CrenaHoBuhey, 3majeBy, Bpbacy,
JloBheHuy, Manu Uhowy, Baykoj Tononu, XKegHuky, Haymosuhey un Cy6otuum, K.O. Hosu Cag
[, K.O. Hoen Cag IV, K.O. Kucau,, K.O. PymeHka, K.O. CtenaHoBuheBo, K.O. Yenej, K.O. Bauko
Ho6po lMorbe, K.O. Bpbac, K.O. Bpbac - rpaa, K.O. 3majeso, K.O. Kyuypa, K.O. JlosheHau, K.O.
Manu Nhow, K.O. deketnh, K.O. bauka Tonona, K.O. Bauka Tonona - Npaa, K.O. Mann beorpag,
K.O. bukoso, K.O. Jowu Mpag, K.O. XKegHuk, K.O. Hoeu Mpag, K.O. MNManuh, K.O. Ctapu pag,
ogpehyje ce:

MBaH CtedaHoBuh, AUNN.UHX.TEOT. 391 N945 15
MpojekTaHT: CAOBPARAJHUN MHCTUTYT UMM a.0.0,

beorpag HemanuHa 6/1V

351-02-02009/2017-07
OaroBopHoO NuUEe/3acTyMHUK: "eHepanHu gupektop: MunytuH UrkbatoBuh, gunn.mHx.
Motnuc:

\./a/ S~

Bpoj TexHnuke gokymeHTaumje: 2017-728-N'EO-1/1-1.1
MecTto n gatym: beorpag, maj 2020.
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1.4. U3JABA OBJIALUKHEHOI JIMLA

OenawheHo nuue MeoTexHu4ykor enabopaTa - reoTEXHUYKM YCIOBU U3rpagHe 3a Tpacy, AeoHuua:
Hoeu Capg - PymeHka, koju je geo VAN - WNpgejHor npojekta MogepHusaumja, pekoHCTpyKumja u
nsrpagwa npyre beorpag - Cybotnua apxasHa rpaHuua (Kenebwja), geoHnua npyre Hosu Cag -
Cybotuua - gpxaBHa rpanHuuda (Kenebwuja), y Hosom Capy, Knucady, CtenaHoBuhesy, 3majeny,
Bpb6acy, JloBheHuy, Manu Uhowy, bayvkoj Tononu, XXegHuky, Haymosuhery wun Cybotuum, K.O.
Hosu Cag I, K.O. Hoeu Cag IV, K.O. Kucauy, K.O. PymeHka, K.O. CtenaHoBuheso, K.O. YeHej, K.O.
Bauko [obpo lNorbe, K.O. Bpbac, K.O. Bpbac - rpag, K.O. 3majeBo, K.O. Kyuypa, K.O. JlosheHau,
K.O. Manu Mhow, K.O. ®eketnh, K.O. bauka Tonona, K.O. bauka Tonona - pag, K.O. Manu
Bbeorpag, K.O. bukoeo, K.O. Oowun Npag, K.O. XKegHuk, K.O. Hoeu Npag, K.O. Manuh, K.O. Ctapu
Mpan)

MeaH CtedpaHoBumn, ANNN.UHXK.reorn.

M3JABJbYJEM

1.aa je Enabopar y cknagy ca 3akoHOM O pyAapCTBY W reonoLwKMM uctpaxueamwuma (Cn. rmnacHuk
PC 6p. 101/15), MNMpaBunHKKy O cagp>XuHW NpojekTa reofowKnX ncTpaxueamwa 1 enabopata o
pesyntaTMa reorioWKnxX uctpaxumeamwa W [lMpaBunHUMKa O NOTPEBGHOM CTeneHy M3y4eHOCTU
NHXEeHepPCKOreosnoLLKNX CBOjCTaBa TepeHa 3a notpebe nnaHupawa, npojektoBara U rpahera
(Cn. rmacHuk PC 6p. 51/96)

2.0a je Enabopat uspaheH y cknagy ca 3akOHOM O nfnaHupawy W M3rpagku, nponmcuma,
CTaHZapauma n HopmaTtueriMa M3 obnactu usrpagme objekata u npaBunMMa CTpyKe;

3.4a cy npu nspagn Enaboparta nowTtoBaHe cBe nponucaHe u yTBpheHe mMepe u npenopyke 3a
ncnywewe OCHOBHMX 3axTeBa 3a objekaT v Aa je npojekat u3paheH y cknagy ca mepama u
npenopykamMa kKojuma ce gokasyje UCNyHeHOCT OCHOBHUX 3axTeBa.

OsnawheHo nuue: MeaH CtedhaHoBuh, OUNN.MHX.I€O.
Bpoj nuueHue: 391 N945 15
/
¥ { ABRSrE ;
MoTtnuc: Pecwd i ' '
[,,4--_7,“//_1 //@;/ )
Bpoj aena npojekra: 2017-728-N'EO-1/1-1.1

MecTo 1 gatym: Beorpag, maj 2020.
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1.5. TEKCTYANNHA JOKYMEHTALIUJA
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1 yBOA

Ha ocHoBy yroeopa koju je cknonibeH ca MHBectutopom, Caobpahajum nHctutyt LN - 3aBog 3a
reoTexHuky, npeyseo je obaBesy aa ypaam N'eotexHnykn enabopat 3a MgejHu npojekat 3a usrpagmy
XenesHudke npyre beorpag - Cybotuua - OpxaBHa rpaHuua (Kenebwja), aeonnua Hoeu Cap -
Cybotmua - [pxaBHa rpaHuua (Kenebuja). OBa npyra npegcrtaBiba [e0 TpaguvUMOHanHor
XenesHU4Kor TpaH3uMTHOr Kopugopa 3a Bedy 3anagHe u LieHTpanHe EBpone ca Mpukom, Typckom n
Brnvckum Uctokom.

MocTojeha npyra beorpaa - bByaumnewTa je jeaHokonoceyvHa, ayxuHe 350 km. deoHunua Hosn Cag
— Cyb6oTtnua, je og km 76+501 — 183+921. Npyra ce npojekTyje 3a 6p3nHe og 200 km/h n 6uhe
ABOKOroce4vHa, ykynHe gyxunHe oko 108 kunomeTtapa.

Mpyra ce ykpwTta ca Behum BpojeM marucTpanHumx, IoKanHMx n atapckux nyTeea, Kao U NpMpoaHUX
N BelwTayvykmx BogoTokoBa. Cea ykpwTtawa he 6utn m3BegeHn kao geHumenucaHa. [pojektom je
npegsuheH Behm 6poj npatehux wHdpacTpykTypHMx objekata (MOCTOBM, MOABOXH-ALMN,
HaaBOXHbaLK, MNOAXOOHWUM WM MNPONYyCTM) Kao M 06jekTn BMCOKOorpaawe (CTaHW4yHe 3rpage u
npunagajyhmn objektn). [eoTexHWYKn ycrnoBuM m3rpagwe OBMX oObjekata gatum cy y noceGHom
enaboparty: E1/2 leomexHuyku ennabopam — NeomexHUYKU ycriosu uszpadHe objekama.

OcBpT Ha noTeHUMjanHa nos3ajMuiTa MaTepujana 3a usrpagkwy AaTt je 'y OkBupy nocebHor
enabopata: E1/3 l'eomexHu4yku enabopam — No3ajmuwma mamepujana.

WMcTpaxkHm npocTop Ha Kome ce npeaBuha narpagha npyre je HenocpegHo y3 nocrtojehy npyry, a
caMO MeCTUMWYHO Ce yaarbaBa O he, OCMM Ha aeny obunacka oko Bpbaca, roe ucra nponasmn
BujagykTom ayxxmHe 1800m. Enabopar je ypaheH 3a Tpacy Koja je nogesrbeHa Ha AeoHuLe:

= [HeoHuua1: Hoeu Cap - PymeHka (YcnoBu usrpagte v OKYMeHTauuoHa Kibura)
= [leoHunua 2: PymeHka - Bpbac (Ycnosu nsrpaghe v AOKyMeHTaLMoHa Krbura)
= [Jleonunua 3: Bpbac - Haymosuheso (YcnoBu nsrpagie 1 AOKyMeHTaunoHa Kibura)

» [leonnua 4: HaymosuheBo — CybGoTuua - ApxxaBHa rpaHuua (Ycnosu nsrpaghe u
AOKYMEHTaLMOHa Kroura)

Y TEeKCTyallHOM Aeny aHanu3dmpaHu Ccy pe3yntatu TepeHCKUX UCTpaXuBaka U Aat je KOMeEeHTap
J'Ia60paTOpI/1jCKVIX ncnmTuBaka y3opaka Tna. Y OKBUPY nocebHor nornaerba npuKasaHn cy
reoTEXHNYKN YCITOBU N3rpagme.

Y okBupy rpacmyke OOKyMeEHTaUMje NpuKasaHW Cy Ha CUMTyaLuMOHOM NnaHy U3BedeHU UCTPaKHU
pagoBM U Pe3ynTaTh MHXEeHEePCKOreosoWKor kapTupawa TepeHa, Ha npeceuuma cy npvkasaHe
MHXXEH-EPCKOreosoLKe jeauHuue, a pesyntaTu TepeHcKkux U nabopaTopujckMx WUCTpakuBaha
npukasaHu cy y BUAY KapTuTaHux npodmna u 3anmcHuka.

"eoTexHu4kn enabopart ypafheH je npema:
= 3akoHy o PygapcTtBy v reonoLkum nctpaxusarmma (Cn. rmacHuk PC 6p. 101/2015),

= [IpaBurnHuKy 0 CagpXXmHU NpojekaTta reonoLKMX UCTpaxnBara n enabopara o pesynratuma
reosIoWKMX ncTpaxmeama (cn. MnacHuk PC 6p.51/96),

» [lpaBunHUKY o NOTPeBHOM CTeneHy U3y4eHOCTUN MHXEHEPCKOMEONOLLKUX CBOjCTaBa TepeHa
3a noTpebe nnaHupana, npojektoBara n rpafhewa (cn. MnachHuk PC 6p.51/96),

= [lpaBuWIHUK O CaapPXUHM JOKYMEHTaLUMje Koja ce OAHOCU Ha X1APOreornoLwKe N UHXEeHEepPCKo
-reonoLuKe Noasiore 3a marpagwy BUCOKUX BpaHa, xuapoenekrpaHa, TepMoernekTpaHa u
objekaTta caobpahajHe nHdpacTpykType (cn. MacHuk PC 6p.51/96),

u npaTthIM NO3NTUBHMUM 3aKOHCKMUM Mponncnma, HopmatmuBuma U akatma.

2017-728-T'EO-1/1-1.1 CtpaHa 1
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2 MNPOJEKTHU 3AOATAK

Y 0BOMO nornaesby AaT je n3Bog U3 NpojekTHor 3agaTtka HsecTuTopa.

3a notpebe n3page npojekta rpaheBMHCKUX objekaTa HEONXOLHO je U3BPLUNTM AoAaTHA AeTarbHa
NHXXEH-EePCKOreonoLwKa M reoTexHUYKka UCTpaxmBakwa W UCMUTMBaHA Yy CKnagy ca 3akoHOM O
py4apcTBY M reosiowknm uctpaxuearuma (cn. rm. PC 6p 101/2015), a y umrby gobujara getarbHux
M Noy3aaHuX re0TEXHUYKMX YCNoBa U napameTtapa 3a:

*  reosowky rpahy, MHXeHepCKOreonoLwka U XMaporeosolwKke CBOjCTBa TepeHa, caBpeMeHe
reogMHamuyke npoLece M nojaee (HectabunHe W MoOTeHUMjanHO HecTabunHe aernose
TepeHa, KNu3uLLITa, japyKeka, MHTEH3MBHA Cnunpana, 30He criabe HOCMBOCTM Tra), kao u
yTBPOUTM CTak€e noctojeher Tpyna npyre.

* yHamparwe objekaTa (MOCTOBM, BWjadyKTW, MNOABOXH-ALUW, NPOMYCTW, HaABOXH-ALMU,
3rpage), a npema Baxxehoj 3akoHckoj perynatmem (Eurocode 7, EN 1997-2, kao v [NpaBunHmk
O TEXHMYKMM HOpMaTMBMMA 3a TeMerbewe rpaheBuHckmx objekarta (,Cn. Jliuct COPJ", 6p
15/90) ooHeT Ha ocHoBy YnaHa 81. 3akoHa o ctaHgapamsauujm "Cn. Jluct cOPJ", 6p. 37/88),

" KOHCTPYKUMjy 1 Harmbe KocuHa Tpyna npyre

= pesepBe M CBOjCTBa MaTepujana noTeHunjanHux nosajMmuwiTa.

2017-728-T'EO-1/1-1.1 CtpaHa 2
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3 onutu nopgAuUuu O UICTPAXKHOM NMPOCTOPY
Y MopdonoLwKoM CMUCITY UCTpaxHK npocTtop (cnvka 3.1) npunaga MNaHoHCKoj HM3njK, To jecT baukoj
paBHULW. Y OKBMPY OBE paBHWLIE MOTY ce n3aBojutu cneaehe reomopdonoLuke hopmadmje:

= AnyswujoH lyHaBa

=  Bapouwka Tepaca“

= ,Teneuka necHa 3apaBaH"

= ,Cyb6oTtunyko Xoprowka new4apa“

AT =
S Eyoormua

5
KnknHpa

O

lpseHka o
OK 2 .. .beve|
SoKyn

30
*Bpbac

BojsoanHa

0
TemMepuH-.

o
~'Bauku lNerpoeall

-~

jadka Manarka

Cnuka 3-1:Cumyauuja — Tpaca OeoHuue 6ydyhe npyze Hosu Cad - Cybomuya

Tpaca npyre npenasu NPeko TepeHa Koju npeceL;a HEKONNKO BoAEHNX TOokoBa U Behn Bpoj kaHana.
Kao 3HauvajHuju BogoToum cy: Jerpudka, Kpusaja n Yukep, ook cy 3HavajHuju kaHanu: Kanan OT[,
Benuku kaHan n Manu kanan.

Y HenocpeaHoj 6nu3nHm Tpace npyre Hanase ce ABa jesepa: Nanuhko n Jlagoyko.

MocTojeha xugporpadcka Mpexa y Kopuaopy npyre je oocta passujeHa, Uy OKBUPY He Cy NPUpPoaHU
BOAOTOLM, Kao U MeENMopaTMBHM KaHanu y HagnexdHoctn JBI "Boae BojsoguHe".

lMoTeHumjan NOBPLUMHCKUX BOAA Y UCTPaXMBaHOM Kopuaopy npyre uvHe: peka [yHas, kaHan OT[,

Benukn kanan, YrpuHoBayku kaHan, Manu kaHan, PymeHuukn kaHana, [Oybokwu kaHan, kaHan
Jerpuuka, peka berej, Kpmeaja, Ynkep n HA3 nOTOKa U MakuMxX kKaHana.

HaBegeHn BogoTouu npunagajy cnuey peke [dyHaB (LlpHOMOPCKM CRMB) U KaHarncKoj Mpexu
xnapocuctema [yHaB-Tuca-flyHaB. Ha ocHoBy ypenbe o kateropusaumjyu BogoToka ("CnyxbeHu
rnacHnk CPC" 6p.5/68) peka [dyHaB (og mahapcke o 6yrapcke rpanuue) npunaga |l knacu
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BogoToka. KaHancka mpexa [yHas-Tuca-[yHaB npunaga |l knacn Bogotoka. Knaca |l obyxsata
BOJe€ Koje cy nofecHe 3a Kynake, pekpeaunjy 1 cnopToBe Ha BOAW, 3a rajekbe Make NeMeHnTUX
puba, kao 1 Boge Koje ce y3 HopmarHe metoae obpage (koarynauuja, puntpauuja un gesnHdekumja)
mory ynoTpebrbaBaT 3a cHabaeBawe Hacerba BoAoM 3a nuhe, 3a Kynawe U y npexpambeHoj
NHOYCTPUjW.

YBua y noctojehu KBanuTeT Nog3eMHMX Boga N3BPLLUEH je Ha OCHOBY nabopaTopujcknx aHanmsa Koje
cy paheHe 3a noTpebe ogpehnBana kBanuTeTa BogocHabaeBawa y objektuma JaBHor npegyseha
"Kenesnnue Cpbuje", CaobpahajHn nHctmutyt LIUM, Beorpag 2007-2009. roa. Y3sopuu Boge cy
y3eTn BehnHOM n3 KonaHux GyHapa enesHudkux ctaHuua: Haymosuheso, Manu Mhow lMorwe, -
XEeMUjCKe aHanuse nokasane cy NnoBULLIEH caapikaj HUTpaTa, HATpUTa, aMOHMjaka, Kao 1 rsoxna u
MaHraHa Koju BepOBaTHO OfroBapa cacTaBy 3emrbuwTa. MukpoGuonowku Hanaswm ykasyjy na
Aonasu 0o Mellawa NnoAs3eMHUX Boda ca CaHMTapHOM BOAOM. 3a OYeKMBawe€ je Ja Ha noapydjy
BojsoamHe oBe Boae nokaxy M MOBULLEH cagpaj apceHa, BOAOHWUK cynduaa, MeTaHa, YribeH
AMOKCUAA U OpraHckux pactBopeHux matepuja. Ca 3gpacTBeHor acnekta ynotpeba oBux Boga 3a
nuhe ce He npenopy4yje 6e3 oncexHUX Mepa TEXHOMOLKOr npeynwhaBama 1 ge3nHdekumje.

LLTo ce Tnye KnMmaTCKMX Npunnka oeaj NpoCTop je nog yTuuajeM KOHTUHEHTarnHe Knmme nojavyaHe
npoaopumMa BasgyLLHuMx cTpyja ca Kapnata n n3 Bnawwke Hu3mje kpo3 hepgan, Kao 1 ca jyrosanaga
n 3anaga. Cmatpa ce ga je knumma Ha npoctopy BojsoanHe ymepeHO KOHTUHEeHTanHa, ca
nocTojakeM cBa YeTpu roguwkwa aoba. Cpegrwe rogvlkbe BpegHOCTU TemnepaTtype cy gocTta
yjeoHauyeHe n Hajuyewhe ce kpehy oko 11°C. Cpegte MUHMManHe TemnepaTtype Cy YrnaBHOM Yy
jaHyapy u nsHoce HewTo ucnog 0°C, a cpeaHte MakcumarHe Cy Y jyHy, jyny u aBrycty n nsHoce oko
20°C. Nognwrwa amnnutyga konebarwa temnepatype Basgyxa je 22.7°C. Cpegha Temnepartypa
Basdyxa y Beretaumjckom npuogy je 17.9°C. pagujeHT cpeare rogvilkbe TeMnepaTtype pacre of
ceseposanaga (Manuh, ca 10.7°C) ka jyronctoky (Bpwad, ca 11.7°C n n3y3eTkoM Ha npocTtopy
®pyuike Nope, rae n3Hocn10°C). MNMpoceyaH 6poj aaHa ca mpasom je 87.9 naHa.

Oa cBux KNMMMATCKMX enemMeHaTa nagaBvHe NpencTaBIbajy HajBaXKHWjU (hpakTop Koju yTuye Ha
pexmMm noa3emMHUX BOAa W MHXeHepckoreosnowke ocobuHe TepeHa. Y BojsogvHu Bnaga
NOAYHABCKN MafaBUHCKN PeXuM (NyBMOMETPUCKA PEXUM) KOoju je MoaudukoBaH Tako Aa ce
CeKyHAapHU MakCcumMyMu jaBrbajy y Aeuembpy, a He y oKTobpy, a8 MUHUMYMW Y MapTy a He Y jaHyapy
nnn pebpyapy. Cpeane roguwne nagasmHe kpehy ce y pacnoHy og 600-700 mm 3a Hajsehu geo
BojsoanHe (ogHocHO nsHocn 611 mm). Y MapTy u oKTobpy Meceuy je HajMaka cpefha KonnymHa
nagasuHa (og 41 mm y ManyeBy Ao 27 mm Ha Manuhy). JyronctouyHn baHaT nmajy Hajsehy cpeany
KONMUYMHY NagaBuHa.

MpupoaHa Beretaumja npynaga yrnaBHOM 3eMibacTuM BUIbHUM BpcTama CyBIbUX U TOMMUX TepeHa
(nmBapa v newdapa). Husmjckm geo oanukyje ce obpagmBum noBplivHama, 3aTumM obBarickum
wnbreem n 6apcknm burbem. Hmxke naguHe ®Opyuwke Nope obpaheHe cy npeTexHo BUHOrpaguma,
[OK Ce y BULLIbUM AenoBrMa Hanasu KpynHa LwymMcka Beretauuja.

3axBarbyjyhmn KBanuteTHOM 00paaMBOM 3EeMIbULLTY UCTPaXKHO MoApydje je penatuMBHO rycTo
HacerbeHo. Beha HacerbeHa mecTa Ha npocTtopy cy: rpag Hoesu Cag, 3atum Kucad, CtenaHoBmheBo,
3majeBo, rpag Bpbac, Manu Nhow, Bauka Tonona, XXegHuk, AnekcaHapoBO U Ha KpajiheM CeBepy
rpag CyboTtuua.

TepeH je nosesaH ayto nytom CyboTuua — beorpaa, Ap>KaBHUM MarncTpanHum nyTem nNpBor pea
Hoeu Capg — Cyb6oTtuua, Behum 6pojem nokanHux accantupaHux nytesa, [lopen oBe mpexe
NOCTOjM 1 3HaTaH B6poj atapckmx U mehymecHux nyTesa.

Ha oBom geny Tpace npyre nocroje nonpedHe xenesHundke sese: Hosn Cag — Combop, Hosn Cag
— Pumckn wanyeswn, Bpbac — Combop, CyboTmua - Xoprow - gpxaBHa rpaHuua ca Mahapckom,
Cy6otuua — Combop, kKao 1 HEKONUKO BMBLLNX NpYra Koje Cy YKUHYTE, a KONOCEeK UM je AEMOHTUPaH.
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4 BPCTA U OBUM U USBEAEHUX UCTPAXUBAKLA U UCTIMTUBAKBA

4.1 TMpeTxoQHO U3BeAEHU UCTPAXXHU pafoBU

Y uurby ytBphMBawa cTeneHa WUCTPaKeHOCTU TepeHa Ha npegMeTHOM MoTesy, M3BpLUeHa je
aHanuaa pesynraTa UcTpaxkmBaha Koja Cy U3BefeHa Kako Ha camoj npegMeTHO] Nokaumju, Tako n'y
HEeHOj OnMXKoj okonuHW. AHanu3om pesyntata noctojehux uctpaxmBakwa yTBpheHo je ga je
npegmMeTHa nokauuja 6una npegmeTt UCTpaxuBama 3a notpebe nspage nnaHcke AoOKyMeHTaumje 3a
pasnuunTe HUBOE MPOjeKTOBaHka U 3a pasnuunte cagpxaje.

Mpwn n3pagu oeor Enabopata kopuwheHa je reonoLko — reoTexHnyka gokymeHtaumja (tabena 4.1)
KojoM je ypaheHO BpegHOBawe TepeHa Kao pagHe cpeguHe, npu yemy Tpeba ysetn y o63up
BPEMEHCKY ANCTaHLy n3page nnaHcke AokymeTtauuje.

3a noTtpebe m3page osor Enabopara usBplieHa je genvMmmnyHa peuHTepnpeTaumja noctojehunx
nogaTtaka. Pesyntatm nNOMeHYyTUX WCTpaxuBaka Cy MpuKasaHu Yy OKBUpPY criegehe nraHcke
AOKyMeHTaLmje.
Tabena 4.1.1: Cnucak kopuuwheHe dokymeHmauuje

PenHu 6poj Ha3nB pokymeHTaumje FoauHa

Mpyre 3a Benuke 6p3mHe CyboTunua-beorpag-Huw-
1 OvmunTpoBrpag, aeonuua | beorpag-Cy6oTtuua (CaobpahajHu 1996
uHcTUTyT LINT)

Ctyauja nssogsremBocT MogepHusauumje npyre beorpag-Cybotuua-
2 ApxasHa rpaHumua (Kenebwuja)", Kibura 3 : Ctyamja o npoueHu ytuuaja 2015
Ha XMBOTHY cpeguHy, (Caobpahajuu uHctutyt LIAT).

eoTexHWMYKM enabopat 3a noTpebe MoAepHM3aLIM]E KeNe3HNYKe
3 npyre Hosu Cap - Cy6oTunua - rpaHuua ca Mahapckom — HUBO 2016
WaoejHor npojekta (Luise Berger / Hctutyt UMC)

CTtyauja reoTexHU4YKMX ycnosa 3a HUBO "l1pocTopHOr nnaHa
noapyyja nocebHe HameHe MHGPACTPYKTYPHOT Kopmaopa
xenesHunyke npyre beorpaa-Cy6oTuua-apxasHa rpaHuua
(Kenebuja)", (CaobpahajHun nHctutyt LIANM)

2015/2016.
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4.2 J[1ONYHCKM UCTPaXHU pagoBu
[onyHCKM NCTpaxkHu pagoBu N3BeAeHN y nepuogy oktobap - geuembap 2017. rog n obyxsatanu cy:
®  MHXEHEPCKOreomoLwKo kKapTuparme TepeHa Ay HOBOMNPOjeKTOBaHe Tpace
= un3BofheHe UCTPaXHUX packona y Tpyny nocTtojehe npyre
=  pn3Bohene NCTPaxXHUX jaMa Oy>X HOBOMpPOjeKToBaHe Tpace
" UCTpaxHO Byllere ca NHXEeHepPCKOreonoLWKM KapTuparwem jesrpa,
= unsBohere onuta cTaHgapaHe AuHaMuyke neHeTpauumje - SPT
= nabopaTopujcka reoMexaHuyka ncnmTuBama
4.2.1 WHXeHepCKOreosoLKo KapTupake TepeHa Ay HOBOMPOjeKToBaHe Tpace

Y NpocTopy rec4eTckn CHUMIbeHe cuTyauumje TepeHa — pasmepe 1:1000, soHa og 100 m neBo u
AeCcHO o4 oce y AyxuHu o oko 108 km, nssefeHo je geTarbHO MHXEHEPCKOreosTOWKO KapTupake
TepeHa.

BuayenHo cy yTBpfMBaHM cacTaB M CBOjCTBa TepeHa, Kao M npoueHa gebrbMHa MOBPLUMHCKMX
nokpuBaya. OCHOBHM Nogaum O CTapoCHUM oapeabama, Kao M O pernoHarHoj reonoLwkoj rpanu u
TEKCTYPHO CTPYKTYPHWM CBOjCTBMMA, Npey3eT Cy M3 nogaTtaka ca OCHOBHE reosiolke KapTe
1:100.000 nmctoem Hoen Cag, CpbobpaH, badka Tonona u CyboTtuua.

XwuaporeornoLllke nojaee, U3Bopu, 3abapera, NOBPEMEHM N CTanHW TOKOBM BOAE YLpTaBaHM Cy Ha
KapTy Yy TOKY KapTupaka TepeHa, na TMMme KapTa cagpXu 1 Te acrnekte TepeHCKux nojasa. Hacytu
MaTepujanu n3geojeHun cy y 30HM MHPaCTPYKTYPHUX objekara.

Y ToKy n3Bohera UCTPaXKHUX pafoBa, UHXEHEePCKoreosoLlka kapTa je KopuroeaHa v ca nogaumma
NCTPaXKHUX paaoBa.

YpaheHa WHXerEepCcKoreosiolko KapTta ca [eTarbuma WCTpaxuBaka MNpeTcTaBiba OCHOBHM
MH)XEH-EPCKOreOorOLLKM U re0TeXHUYKM MOZen 3a Aarbe aHanmse.

YKYNHO je U3BefeHo AeTarbHO re0TEXHUYKO KapTupake TepeHa Ha MOBPLUMHU TepeHa of OKo 22
km?, a neTarbu kapTupara TepeHa npukasaHu cy Ha npunory 1.

4.2.2 W3Bohene UcTpaxxHuUx packona y Tpyny npyre

McTpaxkHu packonu M3BegeHun cy y uurby yTBphrBaka KOHCTPYKUMje Npyre U cTarkba MaTepujana 'y
KOHCTPYKUMjU Tpyna M nnaHymy Tna Tj. AebrbuHe TyuaHudke npuame, npucyctsa gebromHe u
3anpsbaHOCTU TaMroHa, BpCTe Martepujana y nnaHymy Trna u HUXOBUX (PU3UYKO- MEXaHUYKMX
cBojcTaBa. VicTpaxHu packonu y Tpyny npyke Hoce Hasuee Rtp.

O63mpom Ha HeornxoAHOCT HOopMarHor u npe ceera 6e3benHor oasujaka caobpahaja y Bpeme
n3Bohera UCTpPaxHUX pagosa, anu un 36or 6e3befHOCTN IbyaM KOjU Cy y4ecTBOBanu y u3sohemwy
NCTpaXXHUX packona, Huje BpLUEHO KNnacuyHo "wnuuane" kornoceka. PackonaBare je nssegeHo ca
cnosballhe CTpaHe Konoceka, a og WwuHe. KoHctaToBaHe aebrbuHe TyLaHnka u TamrnoHa, He Mopajy
6utn 1 Hajpehe, jep OBakBMM HA4YMHOM packonaBaka Hema MOryhHoOCTM 3a yTBphMBareM
TYL@HWYKMX 1 WIbyHYaHWX Bpeha.

PacTtojetbe namehy packona m3Hocu npoceyHo jegaHd kunometap (1 km). CBu packonu cy KonaHm
py4yHO. Mepere npunukoMm KapTupawa packona usBedeHo je oA ropwe msuue wuHa (MULW-a).
AybvHa wncTpaxHux packona 6una je guktupaHa noctojehom KOHCTpyKuujom npyre u 6una je
AOBOSbHA Aa omoryhu ysanmame OOBOSbHE KONUMYMHE MaTepujana vu3 Tpyna npyre 3a y3opak, 3a
notpebHa nabopartopujcka ucnuTnBama.

YKynHo je n3segeHo 108, a 3a oBy AeoHuUy 9 UCTpaxHux packona. Y Tabenu 4.2.2.1. gate cy
O3HaKe WCTpaxHWX packona ca nonoxajem. Pacriope WCTpaxHUX packona npukasaH je Ha
upTexy 1.
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Tabena 4.2.2.1: Pacnopeq n3BefeHux packona y Tpyny npyre

O3Haka packona CrauunoHaxa (km) KoopauHare (X/Y)
Rtp-1 77+500 7408995 5014266
Rtp-2 78+200 7408577 5014168
Rtp-3 79+000 7407741 5014125
Rtp-4 80+000 7407005 5014772
Rtp-5 81+000 7406280 5015653
Rtp-6 82+000 7405534 5016231
Rtp-7 83+000 7405048 5017301
Rtp-8 84+000 7404606 5018075
Rtp-9 85+000 7404136 5018958

*CmauuoHaxa je 0ama o nocmojehum o3Hakama Ha mpacu ripyze Hoeu Cad - Cybomuuya
4.2.3 WN3Boherwe NCTpakHUX jama gy>K HOBOMpPOjeKkTOBaHe Tpace

3a noTpebe npojekToBara HOBOTI KOSI0CEKa, MO HOBOMPOjEKTOBAHOj OCK Npyre, n3seaeHo je 50, a 3a
OBY [OEOHULY OBe UCTpaxHe jame. UcTpaxHe jame Hoce o3Haky Rt. M3 oBux jama cy yseTtu
nopemeheHun ysopum 3a naboparopujcka reomexaHmyka UcnnTnBama. [eonoWwKNM KapTupakem |
nabopaTopujckum ucnutuBarwem ogpefeHa cy rmaeHa om3nyKO-MexaHnyKa CBOjCTBa MaTtepuvjana y
NCTpaxHUM jamama. Y Tabenu 4.2.3.1 gate Cy 03HaKe UCTPaXHUX jama ca nonoxajem.

3anuCHUK KapTMpaHuX jama npukasaH je y AOKYMEeHTauMoHOj Kwu3n E01/1-1.2 [eomexHuyku
enabopam - oKyMeHmauuoHa Kruza 3a mpacy, deoHuya: Hosu Cad — PymeHKa.

Pacnopea nctpaxHux jama npukasaH je Ha uptexy 1.

Tabena 4.2.3.1: Pacrioped u3zeedeHux UCmpaxHuUx jama

O3Haka jame Koopaunarte (X/Y) KoTa (m)
Rt-2 7406871 5014886 79.5
Rt-4 7405198 5016865 84.8

4.2.4 WcTpaxHo Byluerwe ca MHXeHEepPCKOreonoLWKUM KapTupakwemM jearpa,

3a noTtpebe npojekToBara HOBOr KONOCeKka, MO HOBOMPOjEKTOBAHO] OCU npyre W3BeAeHO je
NCTpaxkHo OyLuewe ca unbem fa ce yTBpAW NUTOSMOLLKN cacTaB, CBOjCTBA U MPOCTOPHU MOSOXaj
NUTONOLLKMX YSlaHOBA Y CKITOMNy TEPEHa, Te Aa Ce PerucTpyjy nojaBe n HUBOM NOA3EMHE BOAE.

Monoxaj n obum WnCTpaxHMX OyLIOTMHA YCNOBIbLEH je MPOjeKTHMM 3adaTkoM 3a OBaj HMBO
NpojekToBarwa, CTENEeHOM WCTPaXEHOCTU TepeHa — MPeTXOAHMM WCTpaxusawMma, Kao U
MoryhHowhy npucTyna fnokauujama.

NctpaxHo Oywere je o0GaBrb€HO Ca MAaLUMHCKOM FapHUTYPOM, KOHTUHYarHWM je3rpoBaH-em
poTauuoHo 1 Ha "cyBo", Tj. 6e3 kopuwhera nucnnake, kako 61 ce permctposasne nojase N HNBOU
Bode y bywoTnHama.

MpunuKom MHXeHepCKOreomnoLKor kapTupaka jesrpa geduHucaHa je reosnowka rpafa TepeHa
(cactaB n cknomn) OAHOCHO WM3ABOJEHN Cy pPasnUuMTM NIMTOFEHETCKU 4raHoBM U ofgpeheHa cy
CTPYKTYPHO-TEKCTYpHa CBOjCTBa W3[ABOjeHUX 4raHoBa. Takohe, perncrtpoBaHO je MpUCYCTBO W
BENMMYMHA (PU3MNYKO-XEMUjCKE M3MEHEHOCTWN, MNPUCYCTBO CeKyHAapHux oborahewa, npomeHa
BMaXXHOCTU, NIIACTUYHOCTM 1 60je Yy OKBMPY 3aCTYMIbEHNX NIMTOrEHEeTCKNX YraHoBa.

HakoH ob6aBrbeHor kapTupama jearpa y3eTu cy y3opuu 3a nabopaTopujcka reomexaHudka
NCNNTMBaH-A.

3a gedumHucake reoTEXHUYKOr MOAENa TEPEHa Ha KapaKTEPUCTUYHMM MOMPEYHUM npeceuvma
KopuwheHu cy nogauu ns bywotnHa nssegeHux 3a objekte, kKao 1 nogaum n3 dyLoTMHa NpeTxoaHe
AOKyMeHTaLmje.
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N3BeaeHo je ykynHo 95 muctpawHmnx BywoTtuHa, npeyHunka 131 mm, npoceyHe aybuHe 10 m, a 3a
OBY [€OHULY U3BeaeHO je 9 nctpawwHux bywoTunHa. Y Tabenu 4.2.4.1 npukasHu cy OCHOBHY nogaum
O UCTpaKHUM ByLloTnHama.

Pesyntatn kapTupawa jesrpa npukasaHu cy Ha npodunuma UCTpaxHuX OywoTuHa vy
AOKYMeHTaLMOoHoj kiuan EO01/1-1.2 leomexHu4ku ennabopam - O0KyMeHmauyuoHa KHua2a 3a mpacy,
OeoHuua: Hosu Cad — PymeHka.

Jlokaumje nctpaxHmx GyLLIOTMHA NpUKa3aHe Cy Ha LUpTexy 1 1 Ha upTexy 2 .

Tabena 4.2.4.1: Pacrioped uzgedeHuUx ucmpaxHux byuiomuHa

OsHaka 6yloTuHe Koopaunare (X/Y) Kora (m)
Bt-1 7408191 5014042 78.1
Bt-2 7407536 5014279 78.6
Bt-3 7407033 5014765 79.6
Bt-4 7406519 5015309 83.2
Bt-5 7405788 5016019 81.2
Bt-6 7404998 5017127 81.6
Bt-7 7404688 5017888 80.9
Bt-8 7404296 5018624 80.9
Bt-9 7403834 5019467 82.8

4.2.5 WsBohewe onuta cTaHgapaHe AnHamMuyke neHeTpaumje - SPT

OnuTK cTaHaapaHe neHeTpauuje ypaheHu cy y ucTpaxHum GyLuoTHama — Ba onuTa no GyLLOTUHW.
MN3BeneHo je ykynHo 18 onuta cTaHaapaHe neHeTpauyje.

SPT N BpeaHocTu cy nocnyxune 3a knacudpukaumjy tna, ogpehmsame penatmsHe 36ujeHOCTH,
KOHCUCTEHLMje, Kao 1 3a AonyHy [obunjeHnx nabopaTopujckux BpegHOCTU OTNOPHO AedPopMabunHnX
cBoOjcTaBa.

OnuTn cy usBeaeHn yTuckmBaweM KoHyca (wurbka), gyxuHe 30.50 cm, Ha gHy BywoTuHe, Koju ce
nobwuja terom TexxmHe 0.63 kN koju cnobogHo naga ca BucuHe 76.3 cm. lNpe onuta ctaHgapaHe
neHeTpauuje n3BpLeHo je Ynwherwe OyWOTUHE, Tako Aa Ce KOHYC OCnawao Ha CaMOHMKIIO TIO.
Tokom onuta 6poje ce yaapumn marba NnoTpebHN 3a yTUCKUBaHE KOHYCa 3a Tpy nHTepearna og no 15
cm, npu 4Yemy ce koHavaH 6poj yaapaua (N) gobuja cabuparwem nocnegra asa nHtepsana (30 cm).
Bpoj yaapaua Ttokom npeBux 15 cm neHeTpaumje ce ogbauyje 36or Tora wTo je TNo nopemeheHo
TOKOM ByLuera.

Pesyntatn nssegeHnx SPT onuta npukasaHu cy Ha npodunuma 6yLoTrHa, a KOMeHTapucaHu cy y
OKBUPY MOrnaBrba O re0TEXHWYKMM CBOjCTBMMA.
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4.2.6 JlabopaTtopujcka reomexaHn4ka NUCNnTUBam-a,

Y unrby ogpehuBarwba Pr3MUYKO-MEXAHUYKMX U OTNOPHO AedopmabunHuMx CBojcTaBa M3ABOjEHUX
reoTexHWYKMX cpeaunHa, Ha ogabpaHuMm ysopuuMma Tna u3 UCTPaxHUX ByloTMHA, U3BpLUEHA Ccy
ogroeapajyha nabopartopujcka reomexaHuyka ucnutmBawa. CBM onuTu cy ypaheHun npema
Baxxehum CPIC cTtangapaouma y reomexaHunydkoj nabopatopumju N'eomexaHuvka 4.0.0, beorpag.

JlTaBGopatopujcka ucnutreama Cy NnogesbeHa 3a Ha y30pKe U3 UCTPaXKHUX packona v jama u Ha y30pke
N3 UCTPaXHMX ByLIOTUHA.

3a y3opke 13 ByoTnHa yKyrnHo je ogabpaHo 19 y3opaka Ha kojuma cy oapeheHun cnegehu onuTu:

OppehuBawe naeHTUUKaunMoHo-knacugukaumoHx napamertapa:

BNa)XHOCT Tna SRPS U. B1. 012 19 onuta
3anpeMuHcKa TeXXnHe Tna SRPS U. B1. 013 6 onuta
rpaHyrnomeTpujcKn cactas SRPS U. B1. 018 19 onuta
KOH3UCTEeHUMja Tna SRPS U. B1. 020 8 onuta

OppehuBawe napameTtapa gechopmadbunHocTn n uBpcrtohe cmuuama Tna
CTULIBMBOCT U KOHCONUaauuvja y eaomeTpy SRPS U. B1. 032 6 onuTta

OTMOPHOCT TJS1a ONUTOM OUPEKTHOI CMULaHa SRPS U. B1. 028 6 onuta

M3 wncTpaxHux packona v jama ys3eto je 11 ,Benukux y3opaka“ pagn unaeHTUUKaumoHo —
KnacmdurkaumoHmx n onuta ,lpokrtopa“ n CBR-a.

OppehuBame ngeHTU(PUKaUMOHO-KNnacugukaumoHx napameTapa:

BMaXHOCT Tna SRPS U. B1. 012 11 onuTta
rpaHyrnomeTpujcKkn cactas SRPS U. B1. 018 11 onuta
KOH3UCTeHUMja Tna SRPS U. B1. 020 7 onuTta
oapehnBake ogHOCa BNaXXHOCTU U CyBe SRPS U. B1. 038 11 onuta
3anpeMuHcKe mace

nabopaTopujcko ogpehuBare kanugopHujckor  SRPS U. B1. 042 11 onuta

mHaekca HocuBocTh - CBR

Pesyntatn nabopaTopujckux ncnvTMBamwa y3opaka fnpukasaHu Cy Yy AOKYMEHTAUMOHO] Ku3u
E01/1-1.2 N'eomexHu4ku enabopam - dokyMeHmauyuoHa Krbuza 3a mpacy, deoHuya: Hosu Cad —
Pymerka.
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5 PE3YINTATU UICTPAXUBAA U UCTTUTUBAHA

5.1 Teomopdornolika cBojcTBa

Y 30HM KOpUOOpPa XenesHnyke npyre Koju je npegmeTt oBe geoHuue (CtaHmua HoBu cag - PymeHka),
n3gBajajy ce cnegehe reomopdosoLLKe LennmHe nocMaTpaHo y NpasLy pacTta CTauMoHaxe:

= anysujanHa pasaH [lyHaBa,
= jyxHo 6ayka necHa Tepaca — BapoLLKa Tepaca

AnysujanHa pasaH [lyHaBa

AnysujanHa paBaH [lyHaBa og Cpemcknx Kapnosaua go Hosor Caga je ca anconyTtHum kotama 73-
76 mnm. OHa je MECTUMWYHO MIIaBibeHa M Ca BMCOKMM HMBOMMA MOA3EMHE BoAE, MECTUMUYHO
3axBaheHa MenvopaunoHm cuctemom oabpambeHnx Hacmna n kaHana. Y oKBMpy OBe LiefMHE uma
oCTaTaka pykaBaua u meaHgapa [lyHasa. Y 30Hu [leTpoBapagmHa MOp(OSOLLKM ce n3geaja apyra
AyHaBCKa (necHa) Tepaca ca NnpoceyYHOM BUCMHOM 86 mnm 1 go6po n3pakeHUM BUCOKMM OACEKOM,
n Ha nesoj obanu [lyHaBa (y wupoj 30Hn PymeHke) npBa anyeujanHa Tepaca (no3Hata kao JyxHa
6auka necHa Tepaca nnm "Bapoluka Tepaca") ca BUCMHOM of oko 80 mnm.

JyKHO Bayka necHa Tepaca - BapoLlka Tepaca

JyxHO 6auka necHa Tepaca MMa npoceyvHy anconyTHy BuUcuHY nameny 82-85 mnm. NpocTtupe ce
ceBepHo oa Hoeor Capa no Bp6aca (Benukor kaHana). lMNopea npupoaHnx TokoBa, TEPEH npeceua
BENUKM GpOj KaHana o4 Kojux cy Haj3HauvajHuju: Manu kaHan, kaHan Jerpuyka, n Benuvku kaHan.
[peHaxHa Mmpexa yrnasHoM npunaga cnusy Tuce, jeauHo Manu kaHan npunaga cnmey [lyHasa.

"eHepanHo nocmaTtpaHo 30Ha Kopuaopa XenesHu4ke npyre Hajpehum [ernom je neo TepeHa Koju
npunaga necHoj NoBpLUKM (flec OQHOCHO KOMHEHW Nec, 3aTUM MnakeT feca u necovaa u eorncku
neckoBn CyBOTMYKO-XOProwKe nelwiyape), 3ajedHo ca TepeHoM u3rpahleHuM o4  eosncKo-
dnyBujanHmx ceanmeHTa (NnecongHn ceauMeHTH).

Takohe Benukn Aeo npunaga TepeHy Koju npeacrasriba anysujanHe pasHu peke [yHas.

3HavajH geo oBe AeoHuvue npeacTtaerba ypbaHo noapydyje rpaga Hosor Caga. OBo nogpydje je
A0CTa M3MEHEHO Y OAHOCY Ha uHuuMjanHu (NpunogHun) TepeH. VMiMeHa ce orneda Hajsuwe y
Hacunawy mMaTepujana, a HapouUTO je TO U3PaKEHO Y 30HW XKEME3HUYKOr Kopuaopa, NyTHUYKE U
paHXupHe CTaHuue.
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5.2 Tleonouwka rpaha TepeHa

"eonowka rpaha nogpydja ncTpaxkHor NpocTtopa npegMeTHe AeoHULEe aHanuampaHa je Ha OCHOBY
nogaTaka u3 Tymada koju npate ogrosapajyhe nuctose OcHoBHe reonotuke kapte COPJ 1:100 000.
nnct Hoeu Cap (L 34 - 100).

"padhmnykm Nnpukas ocHoBHe reornoLuke rpahe TepeHa 3a noTpebe napage osor Enabopara gart je Ha
cnuum 5.2.1 - reonoluka kapTa TepeHa.

Ha ucTpaxHoM npocTopy npyre HenocpeaHy NoBpLUMHY TepeHa uarpahyjy ceaumeHTu KBapTapa u
noapeheHo ceaMMeHTU HoreHa — NaHOHCKM GaceH. Moanory naHoHcKor GaceHa YnHe naneosojcke
CTeHe.

Onuc reonoLLKux jeavHuLa o cTapujux ka mnahum garT je garbe y TeKcTy:

MNaneosouk (Pz)

O pervoHanHoj reonorvju nogsiore naHOHCKOr GaceHa HajBUWE MopaTaka CakyMmibeHo je
CEN3MUYKMM padoBuMma 3a npocnekuujy Hadte n HadTHMM OywoTtmHama. Ha nuctoBuma OlK
Cpb6obpaH, bayka Tonona n Cy6oTuua, noanory HeoreHa naHoHCKor 6aceHa rpage NpeTexHo
naneosojcke metamopducaHe cteHe, Ha ayomHn og 800 m go npeko 2000 m. Camo y nogpydjy
XOpCTa PerncTpoBaHu Cy Me3030jCKM KpeYdhsaun 1 NojaBe XU4HUX CTeHa.

HeoreH (NQg)

Hacnare HeoreHor GaceHa npeacTaBibeEHE Cy CeAMMEHTMMa rophser muoueHa (Ms) ogHOCHO
MapUHCKUM CeAMMEHTUMA capMaTa U MapUHCKO-je3epckuM ceanMeHTMa NaHoHa.

BaceHckn cegumMeHTU HeoreHa, MNPETCTaB/bEHM CYy Hacnarama HeBe3aHWX, MNacTU4HUX U
KBa3unnacTUYHUX cteHa aebrbmHe Behe og 2000 m.

KeapTap (Q)

CeovMeHTe KBapTapa YMHe Hacrnare niencToLeHa v XornoueHa.

KBapTapHu ceaumeHTn nneucroueHa (Qi) npeTtcraBibeHN Cy NOMUUMKIIUYHUM PEYHUM U PEYHO
Gapckum ceanmeHTuMa, gebrbnHe Npeko CTOTMHY MeTapa.

Op 3Ha4vaja 3a reoTexHWYKe YCrOBE WU3rpagHe >KeresHu4yke npyre, je KOMMNIeKC anyBujanHux
FMMHOBUTO - MECKOBUTUX MNpawmHa W neckoBa noBogawCcke M daumje pedHor kKoputa - Ha
cTpaturpadckom cTyby OBM CeanMEHTU NO3UMOHMpaHW cy uHTeprnauunjanom Riss-Wirm y kom
nepvogy Ce OABMja0 MHTEH3MBAH MPUHOC W Tanoxewe OBMX ceaumeHata. OBuM CeaAVMEHTU
3acTynsbeHu cy y 3oHu Tpace og Hosor Caga oo 3majesa.

JleconaHn ceamMMeHTU pacrnpocTpaweHn Cy Ha ApYroj AyHaBCKOj Tepacu ceBepHO of Jerpuuke.
JaBrbajy ce y MOP(ONOLLKM HKUM AerIoBUMa TepeHa U CUHXPOHU Cy ca KOMHEHUM FTeCOM ca KOjuUM
Cy y nocteneHoj 604HOj CMeHU. TO Cy XXYTO-CMBWU €0NCKO-pyBUjariHU CEANMEHTU NPOMEHIBUBOT
cacTtaBa Koju npefcTaBrbajy MeLlaBuHYy cefuMmeHaTa noBofarcke dpauuvje u eoricke npallunHe.
CegumeHTn necomaa 3acTynibeHu cy y 3oHK Tpace og 3majeBa Ao Bpbaca.

YkynHa aebrbmHa cegmmeHaTa nocneawa Asa rnaumjana, Riss-Wirm naHocu 50 — 100 m.

KsaptapHu cegumeHTn xonoueHa (Q:) npeacrtaBrbeHU Cy anyBujanHuM, MNposyBUjanHuM,
AenysujanHum v genyeujanHo-npornyBujanHuM cegumeHTuma. AnyeujanHn cequMMeHTU nojaBrbyjy
Ce Kao HepaluunaweHn anysujanHU HAHOCKM M Kao paluydnaweHu maTepujanu daumje koputa n
MpTBaja (ctapaya). lMpucyTHu cy n bapckun 1 cegUMEHTU craTuHa u MpTBaja.

NHauve, y okBupy ypbaHux nogpydja HacerbeHux MecTa M3BEeAEHO je BULLECTPYKO Hacunawe
pasnMuuTuM MaTepujanuma 3a objekte cTaHoBawa, UHPPACTPYKType Kao n objekte obanoyTepae.
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JIETEHA: alp — anysujym: ghauuja kopuma u nogodra , am — asysujym: ghayuja cmapaya,
t1 — npea peyHa mepaca.

5.3 XwupporeorsolwkKa CBOjcTBa TepeHa

Xugporpadcko obenexje wmper UCTPaXHOr npoctopa Aaje MpPUpPOAHM MOBPLUMHCKA TOK peke
[yHaBa, u berosux nputoka. CBu NOBPLUMHCKX BOAOTOLM MMajy TUMNCKE OANMKE PaBHUYAPCKMX peka:
Manu noayxHu nag Toka, 6e3 Behe aybuHcke (BepTukanHe) eposuvje ca MmeaHgpupasem (pykasum,
MpTBaje).

lMpema rpaHynomMeTpujCKOM cacTaBy JIMTOMOLLKM YNaHOBKU KOju u3rpafyjy noBnartHe v npuobanHe
JenoBe anyBujoHa - aneBpUTCKM MNECKOBM W MNPETEXHO [MUHOBUTU M MECKOBUTU aneBpuTu
npeAcTaBrbajy XMaporeosiowKke KONeKTope ca penaTtMBHO Marom BoAonponycHownhy y kojuma ce
dopmupajy nospemeHe msgaHu ("nebgehe") vHTeprpaHynapHor Tuna. Y oBakBMM cpeauHama
nsaaHu cy popmupaHe Ha manoj AybuHu o noBpLuMHe TepeHa (y anysujoHy [lyHaBa Ha AybuHu o
3 m, a koa MNanwuhkor jesepa u nnuhe, go AyéuHe 0.5-1 m).

[(MMHOBUTO NpalLMHAcT MaTepujan He Npyxa ycrnose 3a hopmuparse "npaee’ n3gaHu Kao LWTo je To
y BOOONPONYCHWjUM MaTepujanumMa kopuTa (LWWIbyHKOBMMA U nNeckoBuma), Beh ce pagu o BOAM Koja
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je "sapobrbeHa" y (UMHUjMUM UHTEprpaHynapHum noposutTeTuma (KoeduujeHT dunTpauuje
maTtepvjana je peaa BenuunHe k=10° cm/s) un npcnuHama. MaTepujanu ca nosehaHum yyewhem
rMUHOBUTE KOMMOHeHTe (npeko 20%) npeAcTtaerbajy penaTtvBHE XuOporeosiowke usonatope ca
cybkanunapHom nopo3Howhy ucnog Kojux 4ecto, Y NecKoBMTUM Mpocnojuuma, gonasm ao
dopmupara M3gaHn ca cybapTepckum npuTUCKOM Ha manum gybuHama (5-10 m). Ykonuko ce y
OnM3nHM Hanase npuMpogHe MM BewTadke genpecuvje (nosajMuiwita) Aonasv O npaxwewa u
dopmupara n3gaHun ca criobogHMM HUBOOM MOA3EMHE BOAE.

Y TepacHuMM ceaMMeHTUMa (LWIbyHaK, Necak M aneBpuT) CIOXEHEe UHTEepraHyrnapHe Nopo3HOCTW,
dopmMunpajy ce y aybrsum 3oHama (Behum og 5 m) nsgaHm sehe nagawwHoctn 3émjeHor Tuna.

Kog eoncko-thnyeBujanHnx cegmMmeHaTta - feCOUAHUX ceanmeHata Koju Cy npeacTtaBibeHU
MellaBMHOM MaTepujana nosojawcke daumje M eorcke npawunHe (Tj. FMUHOBUTO-NECKOBUTU
aneBpuTM) BOOONPOMYCHOCT je cnabuja. Y oBakBMM Martepujanuma gopmupajy ce noBpeMeHe
n3gaHu marne usgawHocTn Ha Manoj AyounHu o noBpLlunHe TepeHa. lNpupoga maTtepujana (3Ha4ajHo
MPUCYCTBO MMUHOBUTO-MpaLLMHacTe pakumje) Kao 1 XMAPOreonoLLKN YCNoBuY KOju BNnaaajy y TepeHy
Cy TakBu [a He Mpyxajy ycrnose 3a dopmupare "npase" nsgaHu, Beh ce pagu o Boau Koja je
"3apobrbeHa" y MHMjUM MHTEeprpaHynapHUM Nopo3nTeTnma.

Koo necovga (M3mMeH-€HM J1eC) MOPO3HOCT je CMakeHa Ha kanurapHy OO cyOkanunapHy, Te je
cpeavHa cnabuje BogonponycHa. Y wuma ce Takohe nokanHo oopmupajy Mawe nsgaHu cnabuvje
nsgawHocTu (y TBopeBMHama rpybrber 3pHa Kaga Cy HaTtanoxeHe npeko HenponycHe nognore). Kog
€r10CKNX_neckopa npeoenafyje kanunapHa Nopo3HOCT U Kog HUX ce y ayorbmMm 3oHama dopmumpa
n3gaH ca 3HaTHOM KONMMYMHOM BOLE.

Y peLeHTHUM anysujariHUM NeCKOBUTO-aNeBPUTCKUM U MIMHOBUTUM ceanmeHTuma (Tj. y Hajmnahum
cegumMmeHTMMa dhaumje noBogH-a U cTapadya 0gHOCHO MPTBaja, Koju ce u gaHac cTBapajy) gonasu go
dopmupara nnutke n3gaHn Beh Ha gybvHama oo 1 m. MsgaHm cy uHTeprpaHynapHor Tuna ca
cnoboaHMM HMBOOM. Y nepuoanma Benukor Npunmea NoBpLUMHCKMX BOAA, HUBO BOAE Y TEPEHY ce
noAawke 40 Unv U3Hag NnoBpLUMHE TepeHa ycrneq cnabonponycHe NoavHe, WTo 4OBOAM 40 CTBapawa
3abapetrba, a y eKCTpeMHUM YCroBMMa U NMnaBrberwa TepeHa. To ce O4HOCKM U Ha OernoBe TepeHa
n3gBojeHe Kao crnatvHa u peueHTHe Bape kao u genose npeacraBibeHe 6GapckMMm ceauMeHTUMa,
anM M Ha nojeguHe obnactu Koje npunagajy aneBpuUTCKUM (NpalnMHACTUM) W aneBpUTCKO-
NecKOBUTUM (NpaLLMHACTO-NEeCKOBUTMM) AenoBrMa HajMnahux anysujanHux HaHoca.

,D,arbe Y TEeKCTY je OaT npukas HMBoa nog3eMHunX soga u KoerI/ILI,I/IjeHTa BOOAONPOMNYCHOCTK NO Tpacu.

Op noveTtka geonunue (Hosn Caa) oo ctaHuue Bpbac HMBO nogsemHe Boge yTBpheH je Ha koTu 82,5
OLHOCHO Ha AaybuHu og 1-3 m, y nokanHum genpecujama n 30H1 nponycra, Ha gyouHn <1 m vnu je
TepeH 3abapeH. PenatMBHO BMCOK HMBO MNOA3EMHE BOAE Yy TepeHy, npeactaB/ba OCHOBHO
reOTEXHUYKO OrpaHuYeH-e y OKBMPY OBe AeoHuue. Ha oBOj AeoHuMumn Tpaca Haunasuv Ha BuLlle
BoAeHux npenpeka — Kanan Jerpnyke n Manu kanan y Bpbacy.

MoNMUMKIMYHKM KapakTep 3acTynribeHUX ceaMMeHaTa YCroBIbaBa 3HayajHe pasnuke y nornegy
NPONyCTIbMBOCTM THa:

= anesputn (HoBun Cap - Bpbac) koeduumjeHT nponyctrbmBocTM K je pega BenuuuHe
10 cm/s;

Boge y okBupy anyBujoHa cy yrnaBHOM xuapokapboHaTHe knace, Kanuujymcke rpyne. Y 3oHama
3aMo4BapeHnx, MyrbeBUTUX N TpeceTHUx 3oHa (nogpydje CyboTumyke newdape) mory 6utn u
cyndaTHe Krnace, Kanuujym-mMarHesumjcke rpyne, na mory 6utu arpecuBHe Ha 6eToH u gpyre
rpaneBuHcKe martepwujarne.

Y TepumnjapHUM ceaumMeHTMa 063MPOM Ha XETEPOreHOCT U NPOCIojaBake NeCKOBUTUX BOAOHOCHUX
XOpu3oHaTa ca WM30MaTOPCKUM MpalUMHACTO-TIMHOBUTUM 30Hama, opMupajy ce u3faHu nop
npuTMCKOM cybapTeckor M apTeckor kapakTepa. Ha aybvHama of HeKonuko CTOTMHa MeTapa,
3aCTynrbeHe Cy jako MUHepanM3oBaHe TepmarHe Bofe.
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5.4 TleoTexHWYKa CBOjCcTBa TepeHa U Tpyna npyre

Y okBMpY OBOT nornaerba nocebHo he GUTK NpukasaHe reoTeXHNYKe jeAuHMLE TepeHa Kao PeLLEHTHO
TIO 32 HOBOMPOjeKTOBaHy Tpacy npyre, a NoceGHO reoTeXHUYKE jeauHMLE Y OKBUPY Tpyna npyre.

5.4.1 T[eoTexHMYKa CBOjCTBA U3OBOjEHUX jeOUHULA TepeHa 3a HOBOMPOjeKTOBaHy Tpacy

CBojcTBa M3OBOjJEHUX TEOTEXHUYKMX jeauMHMua Yy CKMNony MpUPOAHE KOHCTPYKUuWje TepeHa,
aHanuanpaHa cy u npukasaHa Ha OCHOBY CBUX U3BPLLUEHUX UCTPaXuBaka 1 NCNUTMBaHAa.

3a geoHuuy Hoeu Cap — PymeHka nsgsojeHe cy cnegehe reoTexHuYke jegmHuLe:
PeueHTHO Tno
= Hacyt matepujan - n
= PecpynucaHn necak - nP
= Xymyc-h
AnyBsujanHu ceanmeHTn MNnencroueHa - Wirm
= [lpawwuHa rnmuHoBuTa - Q:al”"
* [nuHa npawuvHacTa - Q;alY
= [lecak npawwuHacT - Q.alPP
Eoncko-anyBujanHm cegumeHTu MNnencrouena - Wirm
= [lpawwuHa rnnHoBuTa - Q4lp®”
* [nuHa npawuHacTa - Q1lp¥
AnysujanHun cegumeHTn lNneuncroueHa — Riss
= [lpawwuHa - Qqal’"m

= [lecak - Qial’
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PeLleHTHO TI10 oAnuKyje ce TUMMYHO XeTeporeHnM 1 aHM30TPONHUM CBOjCTBMMA Y norneay cactasa
MaTepujana u kerose 3oMjeHoCTU. PacnpocTpakeHo je Yy NOBPLUMHCKUM AefloBMMa TepeHa.

HacyTt matepumjan - n

Y cactaBy HacyTor u npepafeHor Tna ytBpheHe Cy rnuHe, npawunHe 1 OpraHcko Tro, yobuyajHo
M3MeLlaHo ca TyLaHUKOM, LYTOM, LWIbakoM 1 pasnuuantum otnagomM. Oeaj matepujan yTepheH je Ha
nokaumjama Hacuna, HacerbeHux Mecta u objekata mHdpacTpykType. 360r cBor xeteporeHor
cacTaBa OBaj MaTepujarn je HEMOBOSbHUX FEOTEXHUYKMX KapaKTepUCTMKa, OCUM Y Crnyyajy 30Ha rae
je Hacun o XOMOoreH 1 nssrpaneH of jeqHono4YHor Matepuvjana.

Hacytn matepujan y cactaBy Tpyna noctojehe npyre 6uhe pgetarbHO onmucaH y cnegehem
nornaesby.

Mpema USCS npunaga GW-SP rpynu. lNMpema M-200 npunaga I-11 kateropwujun.
PecdynucaHum necak — nP

3acTynrbeH y 30HM paHxumpHe ctaHuue Hoeun Capg n ceBepHe rpagcke 3oHe CyboTtuue. Y cacrasy
oBe jeavHuLe yTBphEH je cpeare3pH 40 CUTHO3PH necak cpeahe A0 Aobpo 36mjeH. OBaj maTepujan
j€ NOBOSbHUX rEOTEXHUYKMX KapaKTepUCcTUKa.

Mpema USCS npunaga ML-SM rpynu. MNMpema MH-200 npunaga | kateropumju.

BpeaHocTn hnanyko MexaHMYKuX napameTtapa cy cnegehu:

3anpemuHcKka maca Y 16,0-18,0 kN/m3
CyBa 3anpemMuHcka maca d 14,0-15,0 kN/m3
Bnara w 11,8-12,8 %
[paHunua Teyerwa W, / %
MHpaekc nnactu4HOCTH Ip /
Koxesuja c / (kPa)
Yrao yHyTpalwHer Tpes-a 0] 15-35 ©
EpomeTtapcku moayn 5000-25000
ctuwrbmoctu Ms (kPa)

Ydmax 17,0 kN/m?3
lNpokTopoB onuT Wopr 10.0 %
KanudopHujckn MHAEKC HOCUBOCTU CBR 7,0-10,0 %

Xymyc - h

XyMyCHM NoKpvBay npeacTaBriba Croj pacTpecuTor 3eMrbuiTa Ynja je aebrbmHa y 30HU UCTPaKHUX
pagoBa og 0,3 oo 1,0 m. Tro je MeKkor KOHCUCTEHTHOr CTaka, TaMHOMpPKe 0oje, MaxoM paBHOMEPHO
AncneproBaHnxX opraHckux martepuja y Trny. Camo MeCTUMYHO ce 3anaxka nojaBa OpraHCcKor
AeTpuTyca y Buay HepasrpaheHnx octataka. HenoBorbHUX PU3NYKO-MEXAHNYKNX KapaKTepucTmka,
n3pasnto gecdopmabunaH n 6e3sogaH. XymMyCHO TrO je HEMOorogHoO Kao MOATMAO 3a u3rpagky
objekTa.

DU3NUKO-MeXaHMYKe KapaKTepUCTUKE HUCY UCNUTUBAHE, jep je npenopyka Aa ce npe uarpaghe oBaj
TNNTONOLLKM CIOj YKIOHW.

Mpema USCS npunaga OH rpynu. MNpema N'H-200 npunaga | kateropuju.
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AnyeujanHu cegumeHtu [MneuctoueHa — Wirm ceguMeHTM nocrneawer WHTeprnauuvjana,
npeacTaBibeHN Cy CEPUjOM MOMULUMKITMYHMX anyBujanHux HaHoca — daunje nosoawa U gaumje
KopuTa. YTBphHeHu cy y ykynHoj AebrbuHmn og 3 - 12 meTapa y 30HM BapoLLKe Tepace, Aeny Tpace of
Hoeor Caga no 3majesa.

MpawwnHa rmuHoBuTa — Qal”

OBa reoTexHunyka jeauvHMua MpeAcTaBibeHa je npawmHama, SO [MIMHOBUTUM MpalunHama,
NnonyTBpAe A0 MEKe KOHCUCTEHLMje, Cpeare je A0 HUCKoMnnacTnuyHa, ceetno cmehe 6oje 1 YmHK
NOBpPLUMHCKE AernoBe TepeHa. Y TepeHry je 3acuheHa BOAOM 1 HEMOBOSBLHUX je 00 cpefHe MOBOSbHUX
reOTEXHUYKMX KapaKTEpPUCTUKA.

Mpema USCS npunaga CL-ML rpynu. NMpema NH-200 npunaga |-l kateropujun.

BpeD,HOCTI/I Cbl/l3VI‘-IKO MeXaHU4YKMX napameTapa cy cnegehu:

3anpemuHcKka maca Y 19,1-21,4 kN/m3

CyBa 3anpemMuHcka maca Yd 15,5-18,2 kN/m?3

Bnara w 11,0-27,1 %
paHuua Tevera W 29,1-54,2 %

MHaekec nnacTU4HOCTH Ip 6,2-26,1

Koxesuja c 12-24 (kPa)

Yrao yHyTpalHer Tpekwa [0) 19-21 ©
Enometapcku moayn 0-50 kPa 50-100 kPa 100-200 kPa 200-400 kPa
CTULWIBLMBOCTU Ms 1000-10000 2300-12400 4400-17700 7500-20000

FnuHa npawmHacTta — Q;alY

OBa reoTexHn4ka jeguHuLa NpeAcTaBrbeHa je rMMHama, 40 NpalvHAcTO NECKOBUTUM TfMHaMa,
NonyTBpAE KOHCUCTEHUMje, cpefhe je OO0 HUCKoMmMacTuyHa, ceetno cmehe 6oje u y noguHu je
reoTexXHUYKoj jeamHuum Qial’’. Y TepeHy je 3acuheHa BOAOM U HEMOBOSbLHUX je€ OO0 Ccpeane
MOBOJSBLHUX FEOTEXHUYKUX KapaKTEPUCTMKA.

Mpema USCS npunaga CL-CH rpynu. Npema MN'H-200 npunaga -1l kateropumju.

BpeD,HOCTI/I CbI/I3I/ILIK0 MeXaHU4YKMX napamMmeTapa cy cnegehu:

3anpemuHcka maca Y 19,9-21,7 kN/m?3

CyBa 3anpemMuvHcka maca vd 15,6-17,6 kKN/m3

Bnara W 23,4-28,6 %
‘paHunua Teyerwa Wi 36,2-57,2 %

MHgekc nnacTu4YHOCTU Ip 12,8-28,6

Koxesuja c 9-21 (kPa)

Yrao yHyTpalHer Tpema Q 18-21 ©
EpomeTtapckun mogyn 0-50 kPa 50-100 kPa 100-200 kPa 200-400 kPa
cTuwsbnBocTU Ms 1000-3000 2700-5000 4200-7000 7000-12000

Mecak npawunHact — QialPP'

OBa reoTexHuyKa jeguHuWua NpeAcTaB/beHa je npawwuHacTUM [0 3arfiMkbeHMM NecKoBuMa,
NnoNyTBpAE KOHCUCTEHUMjEe, HUCKOMNMACTU4YHA, cBeTno cmehe 6oje 1 y NoauHM je reOTEXHUYKO]
jeamHuum QialY. Mecak je cpeare3pH, cpeare A0 Ao6po 36ujeH. Y TepeHy je 3acuheHa BoooMm u
MOBOJSBHMX j€ Fe0TEXHUYKNX KapaKTepUCTHKA.

Mpema USCS npunaga SM-CL rpynu. Npema M'H-200 npunaga |-l kateropujun.

BpegHocTn hmanyko mexaHn4kux napameTtapa cy cnegehu:
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3anpemuHcka maca Y 19,7-20,6 kN/m3
CyBa 3anpemMuviHcka maca vd 15,9-16,5 KN/m3
Bnara W 16,5-38,2 %
[paHnua Teyerwa W, 29,2-55-6 %
MHaekc nnacTtu4HOCTH Ip 5,3-23,7
Koxesuja c 8-24 (kPa)
Yrao yHyTpaLiHer Tpera [0) 18-25 ©)
Enometapcku mogyn 0-50 kPa 50-100 kPa 100-200 kPa 200-400 kPa
cTULWIbMBOCTU Ms 1200-4500 3300-5300 6400-8500 9600-13300

Eoncko-anysujaniu cegumeHTu MNnencrtouena — Wirm necongHn ceanmeHTu pacnpocTpareHn cy
Ha BapOLLKOj Tepacu ceBepHO of Jerpuyke. TO Cy XYTO-CMBM €OrcKo-priyBujanHn ceanMeHTm
NPOMEHIBLUBOI cacTaBa Koju NpeAcTaBrbajy MellaBuHy cegumMmeHaTta noBofakscke dpaumje n eosnicke
npawwnHe. CeguMeHTV necomnaa 3acTynsbeHn cy y 30HK Tpace oa 3majeBa oo Bpbaca.

MpawunHa rnuHoBuTa — Q.lpP"

OBa reoTexHuyKka jeauvHuUa NpeAcTaBfbeHa je npawmHama, [0 [MIMHOBUTUM npalnHama,
nonyTBpAe A0 MeKe KOHCUCTEHLMje, cpeare je OO HMCKonnacTu4yHa, cBeTno cmehe 6oje 1 YmHu
NOBPLUNHCKE JenoBe TepeHa. Y TepeHy je 3acnheHa BOAOM M HENOBOSLHUX je A0 CpeaHe NOBOSbHUX
reoTeXHUYKMX KapakTepucTuka.

Mpema USCS npunaga CL-ML rpynu. MNMpema MH-200 npunaga I-1l kateropuju.

BpegHocTn hnanyko MexaHMYKnX napameTtapa cy cnegehu:

3anpemunHcKa maca Y 16,0-21,1 KN/m3

CyBa 3anpemMuHcka maca vd 14,5-17,5 kN/m3

Bnara w 9,2-28,1 %
‘paHunua Teyerwa Wi 30,1-45,8 %

MHaekc nnacTU4HOCTH Ip 9,2-21,2

Koxesuja c 10-23 (kPa)

Yrao yHyTpalHer Tpema Q 19-21 ©
EpomeTtapckun moayn 0-50 kPa 50-100 kPa 100-200 kPa 200-400 kPa
CTULWIBLMBOCTU Ms 1200-9000 2700-13000 4300-15000 6500-17200

FnuHa npawmHacTta — QlpY'

OBa reoTexHu4ka jeguMHuLa NpefcTaBIbeHa je rmuHama, A0 NpaliMHacTo NeCKOBUTUM MnHaMma,
nonyTBpAe KOHCUCTEHUMje, cpefhe je OO HucKonnacTuyHa, csetno cmehe 6oje n y noguHu je
reotexHuykoj jeamHmum Qual’. Y TepeHy je 3acuheHa BOOOM W HEMOBOSbHMX j€ OO Cpeare
MOBOJSBbHUX FEOTEXHUYKNX KapaKTepUCTUKa.

Mpema USCS npunaga CL-CH rpynu. Npema MN'H-200 npunaga -1l kateropumju.

BpenHocTn pmnsmnyuko MexaHnykux napameTtapa cy cnegehu:

3anpemunHcKka maca Y 19,7-21,5 kN/m3

CyBa 3anpemMuHcka maca vd 15,6-17,6 kN/m3

Bnara W 18,1-26,5 %

[paHnua Teyerwa W, 31,3-38,6 %

MHpaekc nnacTtu4HOCTH Ip 8,8-14,9

Koxesuja c 10-20 (kPa)

Yrao yHyTpalwHer Tpes-a [0) 18-21 ©)

EpomeTtapckun mogyn 0-50 kPa 50-100 kPa 100-200 kPa 200-400 kPa

cTuUwIrbMBOCTU Ms 1600-3400 3400-6100 4300-9700 8600-16000
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AnyeujanHu ceaumeHtTn [neuctoueHa — RiSS ceanmeHTU npeanocrnearwer WHTeprnauuvjana,
npegcTaBibeHN Cy CEPUjOM NONMULMKITMYHNX anyBujanHo-6apcknx HaHoca. YTBpheHu cy kao nognHa
anysujanHMM N eoricko anyBujanHMM ceanmeHTuma, gyx Lerne tpace.

MpawwnHa — QialP"m

OBa reoTexHuuKka jeanHuLa nNpeactaBrbeHa je 3arfnvibeHuMM npallnHamMma nokanHo ca npyMmecama
oprackux martepuja n necka, cmehecuBe 0oje, TeurbMBE W MONYTBPAE KOHCUCTEHUMjEe, HUCKe
nnactnyHocTu. MNpawmrHe ce oanukyjy npomeHama y cactaBy MaTtepwujana y3 npucyTBO OpraHCKuX
npumeca, cnabom 306ujeHowny, oOrpaHMYeHOM HegpeHWpaHoM 4BpcTOhOM ¥ BENUKOM
cTuwsbnBowhy. HENOBOSBHNX j€ reOTEXHUYKNX KapaKTepUCTMKa.

Mpema USCS npunaga CH-ML rpynu. Npema M'H-200 npunaga | kateropuju.

BpeD,HOCTI/I Cbl/l3VI‘-IKO MeXaHU4YKMX napameTapa cy cnegehu:

3anpemuHcKka maca Y 18,1-21,9 kN/m3

CyBa 3anpemMuHcka maca Yd 13,6-18,4 kN/m?3

Bnara w 14,8-30,3 %
paHuua Tevena Wi 30,1-56,9 %

MHaekec nnacTU4HOCTH Ip 6,8-27,3

Koxesuja c 15-17 (kPa)

Yrao yHyTpalHer Tpekwa [0) 18-19 ©
Enometapcku moayn 0-50 kPa 50-100 kPa 100-200 kPa 200-400 kPa
CTULWIBLMBOCTU Ms 1000-2000 1200-3500 3000-5000 5000-15000

Mecak — Q,al?

OBa reoTexHu4Ka jeanHuLa NpeacTaBIbeHa je jedHONTMYHUM, CUTHO3PHUM NneckoM cunee 6oje, gobpe
36ujeHocTn. OBe reoTexHuyke cpeamHe nojaerbyjy ce Ha kotn 70-75 no Bpbaca, koa JloBheHua m
bauke Tonone, Ha koTu 80-85 n y nogpydjy CyboTtuue u newvape, Ha kot 90-100. PenaTtusHo
NoCTOjaH cacTas 1 Aobpa 36njeHOCT, YUHU X CPEANHOM MOBOSbHUX FrEOTEXHUYKMX KapaKTepUCTUKa.

Mpema USCS npunaga SM-SW rpynu. Npema MNH-200 npunaga | kateropuju.

BpeD,HOCTI/I CbI/I3I/ILIK0 MeXaHU4YKMX napamMmeTapa cy cnegehu:

3anpemMuHcka maca Y 18,0-21,0 kN/m3
CyBa 3anpemMuvHcka maca vd 14,0-16,0 kN/m3
Bnara w 14-24 %
paHuua Tevena Wi / %
VIHOEKC NacTUYHOCTH Ip /
Koxesuja c 0-3 (kPa)
Yrao yHyTpallHer Tpexa (o) 20-35 ©
EnomeTapckn mogyn 10000-45000
ctuwrbmnBocTn Ms (kPa)
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5.4.2 [eoTexHU4Ka CBOjCTBA U3[BOjEHUX jeAnHMLA Y OKBUPY Tpyna noctojehe npyre
Y okBMpy noctojehe KOHCTPYKLUKje Tpyna npyre n3gBojeHn cy ropHsn 1 Aok CTPoj npyre.

"oprby cTpoj Npyre obyxBata konoceke (KonoceyHn npmudop) 1 TyuaHnykm 3actop. [Jown CTpoj npyre
obyxBaTa 3aWTUTHN - NpenasHu cnoj (TaMnoH) 1 NnaHym (Hacun unu NOATIO).

KapTupahem NCTpaxkHMx packona KOHCTaToOBaHO je Aa je ropksyM CTPOj, TyLaHWYKM 3acTop, narpaheH
0, KpeyH-ayKkor 1 genom epyntuBHor Matepujana. LLnHe nparoBu n konocevHn npmbop, yrnaBHom
cy nowem, pehe gobpom cTamy.

N3nBojeHe cy cnegehe reoTexHnuke jeanHuue y okBupy Tpyna noctojehe npyre:
TyuaHuykKn 3acTop

=  TyuaHuk unct — Cy

= TyuaHuk 3anpreaH — C»

TamnoH — 3alWTUTHK Croj
=  LrbyHak ynct — Gy

= LUmbyHak 3anpsbaH — G2

lNpenasHu cnoj
= [lecak 4nucCT cpearespH — S

= [lecak npawwmHacT cpeghe3pH — Sy
= [lecak cpegHe3pH 3anprbaH rMMHOBUTOM (bpakumjom — S3
=  [1po6rbeHn KameH — GrIoKOBU — Sy
=  WHaycTpujcka wibaka — Ss
Hacuvn unu noatno
= [nwuHa npawuHacta — P
= [IpawwuHa neckosuta — P>
= [lecak npawmHacT — P3

TyLaHWYKK 3acTop, M3BONEeHEeM UCTPaXKHMX packona U hUXOBUM KapTUpakeM KOHCTaToBaHo je aAa
ce 3acTopHa npuama cacToju o ABe BpCTe TyuaHuKa - YUCT TyuaHuk Ciu nprbaB TyuaHuk Co.

TyuaHuk ymnct — C;

3acTopHa npuama of, YMCTOr TyLlaHMKa U3[BOjeHa je Ha CKOPOo YMTaBoj AeoHnuUn. YucTa TyuaHmyka
npu3mMa je of Kpedwaka. MepeHo of ropewe mBuue wuHa (ML), aebrbmHa Ynctor TyuaHuka je
npoceyHo 0,5m. Y Toky kopuwhewa npyre, nopen rnoBpeMeHe 3ameHe KonocevHor npubopa,
HajBULLE Ce paguro Ha 3aMeHn — penapauujy TyLaHn4kor 3actopa ,pelletamsa’.

TyuaHuk 3anprbaH — C;

Ha Behem 6pojy nctpaxHux packona, 04HOCHO Ha BENWKOM Aeny npeaMeTHe eOHMLE UCNOA YUCTOr
TyuaHvuka Hanasu ce 3anprbaH TyuaHuk. Hberoea 3anprbaHoOCT je HacTtana ycrepn AyrotpajHor
oaBuvjawba caobpahaja n MpBibeHa TyuaHMKa MCNO4 NparoBa M Ha Taj HauyuH gonasu Ao
3anprbaHocTn gena TyuaHudke npusmMe, Kao U UHAUNTPaLMjOM CUTHUUX YecTuua U3 NOAMHCKMX
cnojesa Tpyna.
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TamnoH — 3alTUTHM CNOj NECKOBUTU LUSbYHaK, HENoCpeaHoO UCMoA TyLaHu4ke Npu3Me KOHCTaToOBaH
je y CKOpo CBUM MCTpaxHum packonuma. Cnabo je neckoBuT, peTKO NpaluHacT, yjegHadeHe
rpaHynaumje, nobpo 36ujeH, ceetno cmehe oo cmehe cuse 6oje. Beoma je npomeHrbnee gebronHe,
oa 10-40cm. yrnaBHOM Ce MojaBrbyje Kao 3anpibaH WibyHak Gy, peTko kKao umct Gi.

WrbyHak uner — G,

PeTko ce nojaBrbyje kao YACT LWIbyHakK, U kKao TakaB marne je gebrbmHe. 3a oBaj HUBO MPOjEKTHE
AOKYMeHTaLMje HUCY KOHCTaTOBaHe 30He Y KOjuMa ce MOXe U3ABOjUTU KOHTUHYarHa 3acTynibeHOCT
OBOr Matepujana.

WrbyHak 3anpreaH — G2

3anprbHM WIbYHAK jeé OOMWHAHTHU CIOj Y OKBUPY TaMMOHa-3alTUTHOr croja. 3anpibaH je
rMMHOBUTOM (ppakumjoM — MHUNTPaUmjom (MHO3PHOr MaTepujana u3 NoanHckux crojesa. OBaj
MaTepujan He 3a40BOfbaBa KpUTepujyme 3a yrpafmwy Y 3allTUTHU Croj, jep cagpXu gocta uHe
dpakunje, anm ce MoXxe KOpUCTUTK Yy NNaHyMy THa 1 3a 3aBpLUHE CriojeBe Hacuna.

TamMnoOHCKM — 3alITUTHM CNoj je HeyjeaHavyeHe AebrbnHe, U HeyjeaHaYeHNX PU3NYKO — MEXAHUYKMX
KapakTepucTumKa Ay noctojehe Tpace npyre nara je y ckrnony peKoHCTPYKLMje NOTPEOHO YKIOHUTH.

3agpxaBarb€ OBOr Cnoja Ha nojeanHum genosuma moryhe je y3 gogaTHa ucnutuBarba 1 aHanuay y
cknony crnegehmx HMBOA NPOjeKTOBaHsAa.

MpenasHn cnoj neckoBUTW MaTepujan, MOBPEMEHO LWIbYHKOBUT, CUTHO3PH, YyjegHadeHe
rpaHynaumvje, cpeame go gobpo 36umjeH cuee oo ceetno cmehe 6oje, aebromHe 5 — 15cm. OBaj cnoj
HWje KOHCTaHTaH OyX Tpace npyre. Yecto je nomewaH ca ropwuM CcriojeBuMa TyuaHuKa Wnu
3anpsbaHor LWibyHKa, Ka0 U ca OOHMM CrojeBMMa KOXEPEHTHUX MNpalMHACTO — TMMHOBUTMX
maTepujana.

Y okBUpY OBOT croja u3gsojeHu cy cnegehu neckoBUTN MaTepujanu:

Mecak yncT cpeawe3pH — S1 — MaTepujan Koju ce jacHO yo4yaBa MCrnod TammnoHCKOr cnoja, 4obpo
30ujeH, NOBOSbHUX (PU3NYKO-MEXAHUYKMX KapaKTePUCTUKA.

Mecak npawmnHacT cpeaHwe3pH — S, — MaTepujan Koju je AOMUHaHTaH y3 Si1y OKBMpPY npenasHor
Cnoja, nomMeLlaH ca npawnHacTomM pakumMjoM 1 jacHO ce yodaBa Mcnog TaMnoHCKOr croja, 4obpo
30ujeH, NOBOSbHUX A0 cpeaHe NOBOSbHUX PUBNYKO-MEXAHNYKUX KapaKTepucTuka.

Mecak cpeawe3pH 3anprbaH rMMHOBUTOM chpakumjom — Sz — matepujan Koju je, noMeLlaH ca
npawuvHacTo — [NWHOBUTOM  (ppakumjoM, BRnaxaH HEMOBOJbHUX  (PU3NYKO-MEXAHWNYKMX
KapakTtepucTuka. [locTa je nomMeLLaH 1 ca ropkUM TaMMNOHCKMM CIojeBUMa U HUje jaCHO YOUrbUB.

[Opo6rbeHn KameH — 6IOKOBM — S4, OBaj MaTepujan KOHCTaToOBaH je y jeqHoM packony, 651okoBu cy
dm gumeH3uja, BepoBaTHO Kao 3aMeHa maTtepujana crnabo HocmBor nogrna.

MHaycTpujcka wrbaka — Ss jaBfba ce Hajuyelwhe namMellaHa ca ApYromM jeguMHuuom (Kao LTo cy
cTapu TyuaHUK, LWibYyHaK...) unu kao nocebaH Tamwu cnoj. MNpumehena je y ctanuum bayka Tonona,
moryhe je fa je npucyTHa 1 Ha ocTanuM CTaHUYHUM MraTtoMMa AyX Tpace.

MpenasHn crnoj je HeyjeaHayeHe p[ebrbuHe, W HeyjeOHaYeHUX UNYKO — MEXaHWYKMX
KapakTepucTuka gyxX nocrojehe Tpace npyre nara je y CKnony peKoHCTpyKUuje NOTPEeBHO YKNOHUTH.

3agpxaBare OBOr Crioja Ha nojeauHum genosuma moryhe je y3 gogaTHa ucnutusakba v aHanuay y
ckriony cnegehux HMBoOa NpojeKkToBam-a.
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Hacun wnu noarno, martepujany Koju cy yrpahuBaHu y Hacun npyre wnm uYmHe noAatno,
KOMMapaTUBHU CYy Ca NHXEH-EPCKOreosoWKNM KapakTepucTukama TepeHa. Hacunu cy Hajuewhe
narpaheHn og nokanHor martepujana gobmjeHor n3 nosajMmILTa AyXK Tpace y 30HW Tpyna npyre.

FeOTEXHUYKE KapaKTEPUCTUKE OBUX MaTepujana cy npukasaHu y MNPeTXoOHOM MornaBrby a
npeacTaBIbeHE Cy Kao:

FMnHe npawwnHacTe — P

OBa reoTexHu4Ka jeanHMLa 3acTynibeHa je y Tpyny npyre gyx tpace og Hoeor Caga go Bpbaca,
npunaga reotexHuykum jegumHudama Qal’, Q:lpP’. OBa reotexHuyka jeanHvua npencraBrbeHa je
npawnHama, OO0 FMWHOBMTUM MpawnHama, nonytepae A0 Meke KOHCUCTeHuuje, cpefre je 0o
HUCKOMNSTACTU4Ha, cBeTNo cmehe Ao mMpke 6oje M YMHKM NOBPLUMHCKE AENoBe TepeHa. BpegHocTtu
PU3NYKO MEXaAHNYKNX NapameTapa cy cnegehu:

Bnara w 6,2 —-32,3 %
paHuua Tevera Wi 30,2-42,2 %
MHaekec nnacTU4HOCTH Ip 19,2 - 27,3 %
MmuHa 3,3-17,3 %
MpawuHa 68,2 — 89,7 %
Mecak 3,0-28,2 %
BofonponycHoeT Hazen 107 - 104 cm/s
USBR 106 - 104 cm/s
MpOKTOpPOB ONUT Wopt 15,3288 %
Yd max 14,6 - 17,3 kN/m?3
KanudopHujckn nHaekc HOCMBOCTU CBR 1,8-47 %

Mecak npawmnHacT — P;

OBa reoTexHuyKa jeguHuLa 3acTynsbeHa je y Tpyny npyre gyx Tpace y rpagckoj 3oHm Hosor Caga
n Cybotuue, Kao n y 30HM cybotmyke newdape. OBa reoTexHudka jeguMHuLa NpeacTaBibeHa je
€0J1ICKMM M HaCyTMM npaLumMHacTuM, cpeare3pHUM 40 (hMHO3pHUM neckoBuma cmehe oo cuse 6oje.
Mecak je cpeate [o [obpo 36ujeH a ca AybMHOM My pacTe NPUCYCTBO MpallnHacTe pakuuje.
[MOBOMbHUX je reoTEXHUYKMX KapakTepucTuka. BpeoHOCTU u3nyko MexaHW4kux napameTapa cy

cnegehu:

Bnara w 4,3-10,2 %
paHuua Tevena Wi / %
VIHOEKC NacTUYHOCTH Ip / %
GES / %
MpawnHa 0-54 %
MNecak 91,0 -99,8 %
BoponponycHocT Hazen 10 cm/s
USBR 102 - 1072 cm/s
MpOKTOPOB ONUT Wopt 68-146 %
Yd max 16,7 — 18,1 kN/m3
KanngopHmjckn nHaekc HoCMBOCTH CBR 8,9-18,2 %
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5.5 CaBpeMeHM reosiolKn npoLecu u nojase

Y camoj 30HM XenesHWU4Kor kopuaopa NpUCYTHU cy crnepehn obGnuuM caBpeMEHWUX TFeorOLWKUX
npoueca u nojaea:

[MOBPLUMHCKO — OU3UYKO-XEMUICKO pacnafarke WU3PaXeHO je Yy CTPYKTYpHO pa3opeHoM U
packealleHOM recy (ycneg nakmx mn 6p3amx OU3MYKO-XEMUMjCKMX MpoLeca fec je rotoBO YBEK
NpekpuBeH pacnagHyToM 30HOM Tj. 30HOM AerpagupaHor - U3MeHeHor fneca).

[lo pacnagarwa gonasu nop AejcTBOM (DU3MYKO-XEMUjCKUX yTUL@ja MOBPLUMHCKMX U NOA3EMHUX
Boda, konebGawa TemnepaTtype, yTuuaja mpasa, yTuuaja kopera OGurbaka u ap. WHTeH3uTeT
MPOMEHa CTEHCKMX Maca 3aBWCU O HMXOBOI NIUTOSNOLWIKOr cacTaBa WM WHTEH3UTeTa CNorbHMX
yTuuaja, a reHepanHo MHTEH3UTET npoleca onaga ca ayouHom.

Y oKkBMpY KOpe pacnajaka OCHOBHA CTEHCKa Maca je u3MmereHa u ocnabrbeHa, MPCrMHCKO -
NMyKOTUHCKE MOPO3HOCTM N CMakEHMX OTMNOPHO-4edOpMabunHUX CBOjCTBA. 3Hadaj NMo3HaBawa
pacnpocTpawewa 1 aebrbmHe Kope pacnajara je of yTvuaja Ha BpLUeHe MCKoMa, ofpKaBare
CcTabunHOCTM KOCUHA 1 3a ycnoBe yHaupara objekaTa.

[NpoLec nnaHapHOr cnvpakba je cnop 1 gyrotpajaH Npouec Koju ce orfena y TpaHCnopTy HajCUTHUjer
pacnagHyTor maTepujana atmocdepckuMm Bogama (Boge AudysHor kapaktepa). Kao pesynrtar
AenoBaka OBOr npoueca Ha NaguHCKMM AernoBuMa TepeHa CTBOPEH je AeryBujanHu nokpusad.
eHepanHo, 3HaTHe AebrbuHe je y TepeHnma marpaheHum of NMoLEeHCKOr MaTepujana neckoBmUTo-
npaLuMHacTo-rMMHOBMUTOr cacTaea (aebrbmnHa genyBujanHor Nokpmeaya je og 3-5 m), Aok je Tawbn y
TepeHuMa usrpaheHum o MmoLeHckor maTtepujana (aebromHa genysujanHor nokpueaya je < 3 m).

MojaBa nukBedakLuje Be3aHa je 3a XOPU3OHTarHoO ycrojeHa Tna uarpafeHa o Bogo3acuheHux u
pacTpecuTNX CUTHO3PHMX U NpalumMHacTux neckoa (Ip<5) Koju cy NpucyTHM y anyBujariHoM HaHOCY
[yHaBa. AHanuMsa ceusMmyke akTUMBHOCTW nMoKasyje fa Yy M3BECHMM BehMM BpPEMEHCKUM
WHTepBanumMa cemsmmnyka nobypa (HMBO ybp3arwa U Tpajatbe notpeca) Moxe OMTM JOBOSbHA 3a
npenasak neckoBa y Te4HO cTawe. CHakHM 3eMIboTpec, umja je marHutyga Beha op 6° (wect
ctenenn) MCS ckane, obe3befyje goBosrbaH 6poj unknmnyHux ontephewa (Nc>10) 3a nHMuMpame
nukesedakumje.

MojaBe Benuke gedopmabuHoCTu (CTULIIBLUBOCTM) TNa Be3aHe Cy 3a HUCKOpPaBHUYapCKe TepeHe
(HajHVXM genoBu anyBujanHNX paBHM UCNykweHe cegumeHTnma 6apa (b) n modsapa (ctapaya) (am).
OBe nojaBe ycnoBrbeHe Cy Kako CeaUMEHTaLNOHMM YCIOBMMa OOHOCHO TanoXeHeM MYrbeBUTUX
ceomMeHara, Tako U MpUCYCTBOM NoA3eMHUX Boda y TepeHy. Nocneavue oBux nojasa mory 6utu
Beha n HepaBHOMepHa crerawa ycnepq npeontepehera, YKONUKO Ce He BOAW padyHa O HauuHy
dyHampawa objekata. OBe nojaBe mory 6uTh 3HadvajHe M 3a necovagHe AenyBujanHe ceguMeHTe
(aenysujanHu HaHoc (dl)) n noBnaTHe necovgHe cpeavHe pPevYHO-TepacHUX ceguMMeHaTa HajHuxe
peyHe Tepace (t1): Ha TemeHMMa OBe Tepace CyrnnHe 1 cyneckosu cy Jobwunu necongHn xabutyc
MNaKo reHeTCKN HEMajy HMUKaKBY Be3y Ca KOMHEHUM NEeCOM.

lMpoBnaxaBawem OBUX MaTepujana u npeontepeheweMm of objekta gonasm u  go
aedopmabunHocTu Tna. NojaBe HeyjeaHaYeHE CTULLIBMBOCTM M HEPABHOMEPHOT crieraka tna, Mory
Ce jaBuUTU N y OPYrMM CTEHCKUM KOMMIEKCMMa OAHOCHO BpcTama Tna, WTo je nocneguvua npe ceera
HEepaBHOMEPHOCTW Yy FNUTOMOLLKOM cacTaBy, Nna npemMa TOMe W HeyjeAHaYeHOCTU Yy PU3NYKO-
MeXaHU4YKUM 1 OTNOPHO-AedopMabunH1M CBOjCTBUMA (KBapTapHW je3epckn NeckoBu, NpallmnHacTm
N 3arnuk-eHNn).
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5.6 Ceunsmunyka cBojcTBa TepeHa

Ha oneatn cen3amMonoLuke kapTe koja Ce O4HOCK Ha BPEMEHCKM MHTepBar 3a NoOBpaTHW Nepuoa o4
100 rogmHa nogpyyje NpOCTOPHOr NnaHa ce Hanasn y 3oHu 7° (cegMor cTeneHa) U Manum gernom
y 30HM 8° (ocmor cteneHa) MCS ckane (npoctop oko NeTtposapaguHa n Hosor Caga).

3a nospatHu nepuog oa 500 rognHa aHanuanpaHu NPocTop ce Hanasun y 3oHuun 8° (ocMor cteneHa)
MCS ckane.

Ha oneaTtn koja ce ogHocu Ha nospaTHU nepuon 3emrbotpeca o 1000 roguHa, nogpydje
NMPOCTOPHOI NflaHa ce Hanasn y 30Hu 8° (ocmor cteneHa).

CrteneH BepoBaTHOhe gorahaja MHTEH3UTeTa Koju je NpucyTaH Ha OBMM orleatama M3Hocu 63%.

noBpaTHU nepunon cteneH cemamMmn4HoOCTn

(roauHe) no MCS ckanu
100 7°n 8°
500 8°
1000 8°n 9°

Kopuwherwe oaroBapajyhe oneate cemsamornoluke kapTe 3aBUCKM Of kaTeropuje objekta Koju ce
rpagu. Hawa nocrojeha 3emrboTpecHa perynatmBa ogHOCK ce Ha 06jekTe BUCOKorpaghe, a nyTesu
N npyre npeactaBrbajy CNOXEHNW TEXHUYKU CUCTEM HUCKOrpagHe KOju y CBOM cacTaBy CagpXe
NHXXeH-epcke objekTe Bucokorpagwe. O6jekTn cy nogerbeHn y gee rpyne n 1o "A" n "B". Tun "A"
npeacTaB/ba MHXewepcke objekte - MOCToBe, MOTMNopHe 3ugoBe, ok Tvn "B" npepncrtasrba
3eMrbaHu TPy, ropHM CTPOj XXenesHU4ke npyre v nyTa.

Ha ceuammykn xasapg npoctopa yTudy ayTOXTOHM 3eMrbOoTpecu (YMjy ce enuueHTpu Hanase y
HernocpeaHoj 6rM3nHM Kopuaopa) U anoxToHW 3eMIbOTpecu (YMju ce enuuUEeHTPU Hanase Beoma
yaoaroeHu og kopuaopa). edpuHucare noTeHumjanHe NnoBpearb-nBoCTy TepeHa Ha MOMEHYTUN HauMH,
npeacTaerba Moasiory 3a getarbHa UCMUTMBaka CEeU3MUYKOr xasapha, Ha OCHoBy koje he ce
oapeauTy noTpebHa censMooTNOPHOCT KOHKPETHUX objekaTa.

AHanusa cemsmMudKkor pusvMka nogpasymeBa npoueHy wTeTta Ha objekTy y TOKy H.erose
ekcnnoatauuje kojy Tpeba odekMBaTyM y ycnoBuma paTor vHTeHauteTa. [Npema HaupTy HoBOr
"MpaBunHuka" gedmHmucaHa cy ABa Tuna 3emrboTpeca Koju gedopmuwly objekat y BEKy Herose
ekcnnoarauuje Ha cnegehun HaumH:

= Z; - Moryha nojaBa 3emrboTpeca y Beky ekcnnoaTauuje objekta, ymepeHa owTtehewa Koja
ce nako Mory gecutu un

* Z, - Mara BepoBaTHoha nojaBrbMBarka 3eMrboTpeca y TOKy Beka ekcrnioaTauuje y ogHocy
Ha Z1, a MOry ce iecuTy nojaBe TelKux owiTehera objekarta, anu He U HUXOBO PYLLIEHE.

Mpema Baxehoj 3aKkOHCKO] perynaTuBu 3a u3rpagwy objekaTa BUCOKOrpagke y CEeU3MUYKUM
nogpydjma KopucTte ce CeEM3MoroLLKe KapTe No BpeMeHCKnum nepuogmma. Tako ce 3a objekte Il n
lll kaTeropuje KopucT cenamornoLlKa KapTa 3a noBpatHu nepuog op, 500 roauHa. Ha Toj kaptu
Tpaca Xene3Hun4ke npyre ce Hanasm y 30Hu 8° (ocmor cteneHa) MCS ckane (CeusmonoLuka
KapTa 3a nospatHu nepwog oa 500 roguHa, 3ajegHuua 3a cemsmonorujy COPJ - Beorpag, 1987.
rog.).

3HayajHo je wuctahm p[a BenuMKMM  AOenoMm NpocTop, Koju je geduHucaH OBMM  MNaHOM,
y MNOBPLUMHCKOM fdeny wu3rpafyjy MaxoM KBapTapHe TBOpPEBMHE MpeacTaBibeHe HeBEe3aHUM
1 Be3aHUM HeoKaMeHEeHUM Hacnarama Koje cy akBugepu MHTeprpaHynapHe nopo3HoCTH, Tako Aa
ce TepeH MoXe cMaTpaTu noBpearbLuBuM y ycnosuma 6°, 7° u 8° (wecror, ceamor u ocmor
cenamuykor creneHa) MCS ckane. To 3Haun ga cy moryhe nnactuyHe gedopmaumje y OBakBOj
BPCTU TNa, na ctora Tpeba oyeknBaT noBehaHe TPOLIKOBE Yy TemMerbeky objekara.
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6 TFEOTEXHUYKW YCIOBU U3ITPAAKE NPYTE

Heonnua og Hoeor Caga oo PymeHke obyxBaTa Aeo Tpace npyre MofioXeH Mpeko anyBujanHux
cegumMmeHata — KOMMnekca rNUHOBUTO-MECKOBUTUX MpallnHa M neckoBa nosojawscke M dauuje
peyHor kopuTta. Of noyeTka geoHULEe A0 paHXupHe ctaHuue (yn. MNapTusaHcak) Tpaca je y Hacuny
— yXe rpafcko nogpyudje rpaga.

Ca craHoBuwTa reomopdonoruje, Tpaca je 3apaBHi-€Ha, Ha KOTK 77-82 MHB. Y OKBUPY OBE AEOHWLIE
cagpxkaH je Behu 6poj nponycta, nogsoxwauun y Hosom Cagy, moct Ha Kanany CasuHo Ceno —
Hoeu Caa. Y 30HM HaBo3a MOCTOBMMA, NocTojehn Hacunu 4OCTWXKY BUCUHY OA 2 — 3 M.

6.1 [Mpernen reoTexHUYKUX ycrnoBa TepeHa

HvBO noasemHe Bofe je penaTMBHO BMCOK, yTBpheH Ha aybuHu og 1 — 3 m ucnog noepLuvHe, y
aenpecujama n mncrnog 1m. PenatvBHO BUCOK HMBO MNOA3EMHE BOAE NPeAcTaBiba FeOTEXHUYKO
OorpaHuyeH-€ y OKBUPY OBE AEOHULE.

Y npupoaHMM ycrnosuma TepeH je ctabunaH. HectabunHocT TepeHa Moxe ce n3a3BaTth BeLUTauykum
nyTeMm y CMUCIy 3apyllaBaka MCKOMa UCNOo4 HMBOA MNOA3EMHE BOAE WNKU Ccrierawa M3asBaHuX
KOHCONMMAaaumnjoM napTtuja CTULWIbMBOr U cnabo HOCUBOr Tna ucnog Texux objekaTa. eoTexHMuYKa
CBOjCTBa CrnojeBa Trna y HUBOY TEMESbHOTr NoATna, reHepanHo Cy 3Ha4vajHoO BapujabunHa, npyu yemy
ce, yonwTeHo Moxe pehu ga ce y3 nopact aybvHe 3anerawa crojeBa nosehasa 36ujeHOCT M
HOCMBOCT Tna.

[ebrbuHa cnoja xymuduumpaHor Tna, goctmke gebremHy og 1-1.5m, a cnoj unctor xymyca (ca
cagpkajem opraHcke kKoMnoHeHTe >6%) nva aebromHy ao 0,5 m. Ca obe cTpaHe npyxHor Hacuna,
y 30HamMa nocTtojehux NyTHUX Npenasa n HapoO4NTO XKeNE3HNYKNX CTaHULa, AENOHOBaHa je 3Ha4vajHa
KOMMYMHA HacyTor U npepaheHor Tna, nNo npaBuily HekaTeropuMcaHor 3emsbaHor marepujana u
oTnaga.

CnojeBwn rM1MHOBMXTO NpalumMHacTMx maTepujana (o3Haka Qaal) ca knacudukaumoHum cumbonmuma CL
n ML — rnvHe v npaluvHe HUCKe NNacTUYHOCTU, 3aCTYNIbEHM CY Y MOBPLUMHCKUM AeroBrMa TepeHa,
0o oybuHe 5 — 7 meTapa of nospLunHe. 3a oBe MaTepjarne kapakTepucTMyHa cy Benuka oactynamsa
no napameTpy 36ujeHoCTn, Na ce Ha OCHOBY Tora ogpehyje wuxoBa NOAOOBHOCT 3a NOATEMESHHO
Tno. MpnMBnNuXHO y OKONMHU HekadallkMX NPUPOAHUX BOAOTOKA, AaHac MenvopaTMBHUX KaHana, y
OCHOBM [MIMHOBUTO MpaluMHACTUX MaTepujana a Ha npenasy npema neckoBuma, 3acTynibeHe Cy
napTuje CTULIbMBUX NpalnHa — Myrba.

Cnojesn cpeawe u pobpo 36ujeHMX npawmHacTMx M MOHOTOHMX cuBuMX neckoBa (Q:al’) ca
KnacudukaunoHnm cumbonuma SM 1 SP 3acTynrbeHu cy y NoANHU MMWHOBUTO npawmHactmx (Qial)
mMaTepuvjana .

Y3 HaBefeHe CTaBKe AEOHMLA Ce CMaTpa Kao YCIOBHO NOBOSbaHa y Norneay ycrnosa NpojekToBaksa,
n3Bohera pagoBa 1 TPOLLKOBA rpajHe XXenesHnyke npyre.
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6.2 BpepHoBawe MaTepujana y HUBOY Nnoasiore npenasHor crioja - nocrerbue

Ha ocHoBy pesynTaTa ncnutmMeaka Matepujana y HMBOYy noanore npesiasHor croja - 3aBpLUHOr crioja
Hacuna noctojehe npyre, No Tpacy HOBOT KOlOCeKa U MaTepujana u3 noctojeher Hacuna, N3BpLUEHO
je BpegHOBake KBanuteTa 3acTynibeHnX MaTtepujana 3a oBy AeOHULLY.

Y peny Tpace of no4yeTka OEeOHMUE OO0 30HEe paHXupHe cTaHuue npyra he 6utn marpaheHa Ha
nocrojehem Hacuny (BucuHe 2 — 5 metapa), Hacun je uarpaheH og npawmHacTto — NeckoBUTOr
matepjana (ML-SM). OBaj maTepujan ucnywaBa ycrioBe 3a yrpagky y 3aBplLUHe Crioje Hacuna —
nocrerbuue, mehytum orpaHmnyasajyhu akTop je HeJoBOSbHa HOCUBOCT:

= 3a Bucoke Hacune (Hacun H>2 m, cnojesn gybuHe npeko 2 meTpa), Ha ocHoBy [lponuca
Kojuma cy perynmcaHu Kputepujymu KBanuteTa Matepujana 3a yrpagmwy y cnojese Hacuna u
cTaHgapga y cpogHum obnactuma nytorpagwe SRPS U.E1.010 m SRPS U.E8.010,
KOHCTaTyje ce ga UCnuTaHW maTepujanu UCnykwasajy ycrnose 3a yrpagky WU HOCUMBOCT Y
Aay6ree cnojeBe Hacuna (Eve= 20 MN/m? nnu Sd > 95%).

= 3a Hucke Hacune (Hacun H<2 m), ucnutaHum martepujanu ucnyhwasajy ycrioBe camo 3a
yrpagwy. BpegHocTtu gossorbeHe HocBocTu: Eve,= 45 MN/m? nnun Sd > 100%

Harbe pyx Tpace pe3yntatn MHAEHTUUKALMOHO-KNacuduKaLuMoHUX UCNUTMBaHa nokasanu cy aa
3actynrbeHu matepujanu (CL) rpyne ucnyHwasajy nponucaHe KpUutepujyme Koje Mmopa ucnywasaTu
TNO 3a yrpagky noanore npenasHor crioja — nocrersuue, MefytTum orpaHuyasajyhm dakTtop je
He[l0BOSbHa HOCUBOCT.

McnutmBawem nabopatopujcke 36MjeHOCTU M HOCMBOCTM MaTtepujana, yTBpheHa je orpaHudeHa
HOCMBOCT Tfa y OOHOCY Ha NoCTaBSbeHe KpuTepujyme 36MjeHOCTW moanore npenasHor croja —
nocTerbuue (BpeaHOCTN A03BOrbeHe HOCuBOCTY : Eve= 60 MN/m?2 nnu Sd > 100%, CBR = 15 %).

CnojeBun rmvHOBUTO-MNpaLUMHACTUX MaTtepwujana, Mory ce 30uTu OO CyBe 3arnpeMUHCKe TeXMHe
va 216 kKN/m? (nponucaHe y nyTorpagru) anv je HOCUBOCT Tra UcKasaHa Npeko nokasaTerba mana
(CBR = 2 - 5 %). Kako ce nckyctBeHoO [0OpO 3Ha Aa 3a rMMHOBUTO-NpaLIMHACcTU Matepujanu, ca
knacudpumkaumoHmum cumbonuma CL u ML — rmuHe u npawmHe HUCKe NNnacTUYHOCTM, Hajseha
HocvBoCT ogroBapa BpegHocTh (CBR = 3 — 5 %) wTo je kopecnogeHTHO (Ev.= 15 - 20 MN/m?) Buau
ce [a je HOCMBOCT Tria 3HaTHO Maka of, 3axTeBaHe TexXHUYKMM ycnoBuma.

HvBO noa3emHe Boae y TEPEHY je penaTuBHO BUCOK, Ha AyOuHKM of 1-3 m. PenaTtuBHO BUCOK HUBO
NOA3EMHE BOAE Yy TEpeHy, cTora, NMpeacTaBiba OCHOBHO FEOTEXHMYKO OrpaHuM4ver-e Yy norneny
ycrnoBa MexaHuuke ctabunumsaumje tna CL rpyne, a nog TUM yCnoBuMMa, U3 MPaKTUYHOT UCKYCTBA,
Mo3HaTo je Aa Ce Ha TEpEHY TELLKO NOCTMXe cTeneH 3bujeHocTn rmuHa Behn og Sd = 92 — 95 %.

JeTtarbHOM aHanU3oM NnpukKasaHux pesynrtata Ha 0BOj AieOHULM, YTBPHEeHOo je Aa 3acTyrnibeHu
MaTepujanuM y HMBOY 3aBpLUHOr Cfioja Hacuna - nocrtesbulie He UCNyHwaBajy nponucaHe
ycroBe uUnu ce kb1uxoBa ynotpeba He npenopyuyje.
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6.3 [penopyke 3a usrpagky U PeKOHCTPYKUUjy npyre

Mpema npojekTHOM peLlery, nsrpagra npyre 6uhe naepueHa tako wWrto he ce Tpaca dygyhe npyre
Ha ogpeheHMM noTe3nma HanasuMTu Ha HOBOj NIoKauMju y ogHoOCy Ha nocTtojehy Tpacy npyre — 36or
ybnaxaBara KpuBMHa 1 CMn. Uy TOM cny4ajy 6uhe narpafheH HoB Tpyn ABOKONOCEYHE npyre.

Ca gpyre cTpaHe 3agpxaBa ce cafallkby NpasBal Tpace npyre v gonasu 4o uarpagwe gena tpyna
npyre 360r npowmnpera Tj goaaTka gpyror Kofoceka. Y oBoM cnydajy he ce HoBM Tpyn HagorpaguTm
Ha nocTojehu.

Cge npenopyke 3a pekoHCTPYKLUMjy NocTojeher Konoceka 1 nsrpagry HOBOT Y CKragy cy ca Baxkehum
TEXHUYKMM HOpMaTUBMMA Y HaWoj 3eMibW. Y garbem TekcTy he ykpaTko 6utu npukasaHu Baxehu
NponucK 3a ogpXxaBake AO0HMX CTPOjEBA XKENEe3HNYKNX Npyra u3 JOKyMeHTa:

MMPABUJTHUK O USMEHAMA U JOMNYHAMA TIPABUJIHUKA O TEXHUYKUM YCIIOBUMA U
OLPXKABAHY [JOHEIr CTPOJA KEJIESHUYKUX TIPYTA - Ha ocHosy 4ynaHa 54. cmas 2. u ynaHa
56. cmae 2. 3akoHa o bedbedHocmu u uHmeponepabunHocmu xenesHuue (,Cry>K6eHu anacHuUK
PC”, 6p. 104/13, 66/15-0p. 3akoH u 92/15).

MocebHo je HarnalleH Aeo Koju ce 0gHOCK Ha Tpyn npyre, cnuka 6.3.1.
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Cnuka 6-1: Lllemamcku npuka3 KOHCMpyKyuje mpyna npyae

Y tabenu 6.3.1. gaTe cy BpeAHOCTU 3a UCMNyHaBake yCrioBa HOCMBOCTM AernoBa Tpyna npyre, rae
je Ev2 mogyn pgedopmaumje, Evy anHamuukn mogyn gedopmauumje (Ynymemeo 338 3a koHmpony
cabujeHocmu OOH-€2 cmpoja Xesfle3HUYKUX rpyea OuHaMmuykom memodom ypehajem ca nakum
nadajyhum meaom), a Dpr cteneH 36MjeHOCTU — OOHOC BPEAHOCTU CyBe 3anpeMUHCKE TEXWUHe
maTtepujana yrpaheHor y crnoj y ogHocy Ha nabopaTopujcKy BpeaHOCT 3a ogroapajyhvu matepujan.

Mpunukom nspape n peKOHCTPyKLMje Tpyna npyre NnoTpebHO je y NOTNOHOCT ce NpuapXKaBaTu
cTaHAapga v npaBuUSTHUKA YMjU je u3BoA AaT NPETXOOHO.
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Tabena 6.3.1: Ycri08u 003680/bEHE HOCUBOCMU 3a O0HE cmpojese rpyae

Ev2 Evd Dpr
[N/mm?2
Monoxaj cnoja Panr nzﬁr;;ﬂyWHa
[N/mm2?] | GU, GP, [%]
W, GF c2e e
sp, sw [°P
Ha HuBoOy nnaHyma Maructpanxa®) 120 50 100 -103

3awTuUTHOT cnoja / Pervonanna?) 100 45 100

nraHym npyre JlokanHa? 80 40 97

Ha HuBoy Maructpanxa®) 80 40 35 100

nnaHyma npenasHor PervoHanHa? 60 35 30 97

crnoja JlokanHa? 45 30 25 95

Ha HuBoy nnaHyma MarucTtpanHa/permoHantal) 60 30 100
Hacuna® JNokanxa? 45 25 100
CnojeBn Hacvna Ha <2,0m 45 25 100

ayouHn ncnop >2.0m 20 20 95

nnaHyma Hacuna®) Y yceky 202-45Y 202 - 251 95
TemerbHo Tno Ha <0,5m 98 4)
Ay6uHmM ncnoa <1,0m >0,5-1,0m 45-60 25-35 95 4)
nnaHyma Hacuna >1,0-2,0m 20-60 20-35 92 4

1) konoceum OTBOPEHE Mpyre, rMaBHK KOoceLm

2) nokamnHa npyra u cnopegHun Konoceuy Ha CBMM npyrama
3) wucnopa npenasHor cnoja

4) Ha gybuHn ucnop HMBoa nnaHyma.
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6.3.1 T[punpema TemesbHor Tna

PagoBn Ha npunpemMn TeMerbHOr Thna - nogTtna Tpyna npyre, oasujahe ce y anysujanHum
ceanMeHaTMMa — KOMMEKCY rMUHOBUTO-NECKOBUTUX NpaLLMHa U NneckoBa noBodarcke dauuje.

HeonxoaHo je npe nsrpagke HacvMna ogcTpaHUTU XymycHU cnoj (aebrsuHe oa 0,3 — 0,5m, nokanHo
n nybree). OBaj cnoj 3ameHUTn MaTepujanoMm koju he ce yrpahueatu y Hacun. TauHy AebrbuHy
cKngaksa XyMyCcHor crioja, ogpeauhe Hags3op Ha nuuy mecTa.

HakoH oTkpuBawa, MoaTtno je noTtpebHo wucnnaHupatm u omoryhutu npuMBpeMEHO WU TpajHO
oaBoAmwaBare npema Baxehum nponucuma. Tako nNpunNpemMrbeHo MOATNO MeXaHM30BaHO
crabunumsoBaTu - cabutun. 36njawe n3BoanTN ogropapajyhom mexaHmsaumjom.

360r moryher npobnema BMCOKOr HMBOA Nog3eMHe Boae, ctabunuaauujy nogtia M3Becty 4o4aTKOM
Kpeya wunu cn, Kao M pasmMoTpuTM MOryhHOCT yrpagwe reoTekcTuna ca 3aMeHoM maTepujana y
noAatny.

360r moryher npobnema cmarweHe HOCMBOCTU Moryhe je U3BpLINTK 3aMeHy Tna. 3amMeHy U3BECTU
Of, NECKOBMUTOT LUSbyHKA MMM NIOMSbEHOr kameHa, koju Tpeba mexaHusoBaHo cabutun. Moryhe je
3aMeHy MaTepwujana usBpLIMTM U CTabnnNmnsaumjoM foKanHoOr KOXePeHTHOr MaTepujana LeMEHTHO-
Kpe4YHOM MeLLaBUHOM Kako 6y ce nocturna 6orba HOCMBOCT U CMakeHa Brara.

MoTeHumjanHa mecTa Ha Kojuma 61 ce BpLumMna Heka BpCTa AOA4aTHOr TpeTupaka noarna (3ameHa
nnun ynotpeba reokomnosnta) 6uhe Ta4yHo NnpeumnsmpaHa HakoH A0AAaTHUX UCTPaXnBara 3a cnegehy
¢asy npojekra.

3axTeBaHu KpVITepVIjYMI/I 3a HOCUBOCT TéeMeJbHOr Tia — Hacun BUCUHE NPEeKo 2m

Ev2 Evd Dpr
2]
. . PaHr npyre/ dybvHa (N/mm
Monoxaj cnoja :
cnoja [N/mm2] | GU, GP, cBe [%]
GW, GF, |°BS APYr®
SP ,SW, BpCTE TNna
TemerbHo Trno Ha
AybvHn ucnog
nnaHyma Hacuvna >10-2,0m 20-60 20-35 92 4

Ha genosuma rge je HMBeneTa TakBa Ja je npyra npojekToBaHa Ha HUCKOMM Hacuny (y HMBOY
TepeHa) unum yceky, TeMrbHO Tro he npeacTaBrbaT NOCTEbULLY - MOAMOrY NPenasHoMm Criojy.

Y TOM cryyajy ycrnoBu HOCMBOCTU TEMESBHOr Tra ce NooLTpaBajy A0 HMBOA UCMYHEHOCTU yCroBa
MaTepujana 3a yrpagwy y noctersuudy - SRPS U.E8.010, n ycnosa 3a A03BOSfbeHY HOCUBOCT -
Ev,= 60 MN/m? unun Sd > 100%, CBR = 15 %. Y cny4yajy HencnyHwaBaka KputepujyMma M3BpLLIMTY
Mepe caHauuje Tna (NPUMEHOM reocMHTEeTHKa, 3aMEHOM MaTepujana o4 NecKoBUTOr LWSbyHKa Unu
NOMJSBbEHOT KaMeHa, Kao 1 cTabunmsaumnjom xmapaynmyHumMm Be3nBOM-LIEMEHT, KpeY, Neneo).

3axTeBaHU KpUTepUujymun 3a HOCUBOCT TEMEJLHOT Tha - NocTerbule

EV2 EVd Dpr
; 16 [N/mm32
o aHr npyre/ [ly6uHa

Mornoxaj croja cnoja [N/mm?] | GU, GP, [%]

GW, GF, |88 Apyre

Sp ,SW, BpcTe Tna
Ha Husoy nnenyma MaructpanHa/pervoHanHal) 60 30 100

Hacvna

O6paay TeMerbHOr NOATNA HEONXOAHO je U3BOAUTH Y CYLLHOM NEPUOAY.

Mo 3aBpLUEHOM 36|/|ja|-by M3BPLUNTU KOHTPOINY 36I/IjeHOCTI/I Yy CKnagy ca Baxkehum CTaHaapaunma.
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6.3.2 Wapapa Hacuna

Mpyra ce rpagn y HABOY TEPEHA, HUCKOM Hacumy, U3y3eTHO y Hacuny BucuHe og oko 3,0 — go 8,0
meTapa. Bucokun Hacunu cy y AenoBrnma HaBO3HMX pamnu 3a objekTe.

lMpenopyka je na ce BUCOKM Hacunu npeko 4,0 m n3soae y Tpu unu Buwle dpasa 3a jegHake BUCKHE,
a [ja ce 3a OKOHYaH-e (hase (3aBpLueTak KoHconuaauunje) cMaTpa Kaga BpeaHOCT NOPHUX NpUTHUCaka
nagHe wucnog 1,0 kPa.

Hacytn martepujan mexaHnsoBaHoO cabujatn y cnojeBnma gebromHe oo 30cm. HakoH m3BpLueHe
KOHconuaauuje, To jecT nepuoa og MuHumym 30 faHa Of 3aBplUeTKa Hacunawa W3BPLUMTU
nNaHupake Hacuna Ha KoOHayHy urypy n obpagy KOCUHe.

Marpagry Hacvna BpwnTK y hasama (Hacunamwe maTepujana n cabujanse) kako 6u ce y ceakoj hasu
N3BpLUMIA KOHCONMAaLmMja NoATNa M Kako He 61 JowWwno Aa noma Tna u HapyluaBaka CTabunHoOCTH
Hacuna.

"opwy mBMLY Hacuna gopmupaty y Harnby oa 5%, pagu WTo edpmkacHujer oaBoaH-aBamsa.

Ako je noTpebHo npowupere noctojeher Hacuna, oHO ce BpLuK cTeneHacTo. LUnpnHa cTteneHnka
nsHocu 0,6-1,0 m, BucuHa < 0,6 m a Harnb < 5%. MNoTpebHo je KopUCTUTU MaTepujan WTO CANYHW|U
noctojehem matepujany y Hacuny, a y cknagy ca npukasaHumMm cTaHgapamma. Ha koHTakTy ctapor u
HOBOI Hacuna 06e36eMTn 30MjEHOCT Kao U OHY Koja je noTpebHa 3a n3pagy Hacuna.

Y 30Hu rge he npyra 6utn mnsrpaheHa Ha noctojehem Hacuny (nnaTtou CTaHWua M cTajanuuiTa),
HeonxogHoO je noctojehn martepujan noborbwaTtn (3ameHa MaTepujana, crabunmsaumja
XnapaynuyHuM BE3MBOM WKW yrpagwa reocuHtetuka) y AebrbmHm 10-30cm y ofgHocy Ha
NpojekToBaHy KOTY MniaHymMa Hacuna (nodeTHe KoTe npenasHor crioja), a kako 6m ce mcnyHuo
KpUTEpPUjyM 0O3BOSbEHE HOCUBOCTU NSiaHyma Hacuna.

Hacune tpeba u3soantn ca Hagnpogunom, jep NoTnyHO KBanuTeTHO 30ujakbe OO MBMLE Hacuna
Hnje moryhe. M3Boherwe ca HagnpodunoMm M KacHuje yknaware BULIKa MaTepujana ca KoCuHa
rapaHTyje ogrosapajyhn (NpojektoBaHu) KBanuTeT mMaTepujana 3a Hacunawe M Ha camoj KOCUHM
Hacuna.

Ha ocHoBy reoctatuykux npopadyHa (nornaerbe 6.3.6), npenopyke wn npasunHuka ,llyteBa
Cpbuje” npenopydyjy ce cnegehu Harmbu KocnHa (BUCKMHA:AY>KMHA) 3a ogroBapajyhe matepujane:

3a Hacune go 3 m BucuHe — Harmb 1:1,5 go 1:2
3a Hacune nNpeko 3 m BUCKHE:
= [lpea 3 m og koTe nnaHyma Harnb 1:1,5 go 1:2
= [lpeko 3 m og koTe nnaHyma Harmb 1:1,75 go 1:3

KocuHe Hacvna obaBse3Ho 06e3b6eanTtn o cydosuje, cnupawa maTtepujana u fnvHujcke eposuje —
npugpxaeaTu ce ctaHaapaa SRPS U.S4.064 Turogu ocuaypara KOCUHa Hacura, yceka U Hoxuue
Hacurna. 3awTuTy U3BeCTU XyMysupawem unv obnarahem KocMHa reokoMnosutom. [pobnem
cydosuvje je HapouMTO M3paxeH KoA Hacuna mspaheHux of HEeKOXepeHTHWX MaTepujana (necak,
LWIbYHaK) U 3a TakBe Matepujane obnarawbe M 3aXTUTa KOCMHA je HEONnXoaHa.

Cee Hacune obaBesHo Tpeba 00e36eouTn mM3rpagHOM KaHana 3a ofBoHaBare Yy HoXuuama
Hacuna.

3a Hacune of KOXepeHTHOr MaTepujana, Ha fiokaumjama rae ce o4ekyje BUCOK HMBO NOA3EMHE BOAE
TOKOM eKkcrnnoarauuje npyre, npeaBMaeT! ApeHaXHW Cnoj — Tenux namehy noarna n Hacuna TaHKUMm
CNojem NecKoBUTOr LUIbYHKa UITM rEOKOMMO3NTOM.
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Mpenopyka je Aa ce 3a u3pagy Hacuna kopucte cneaehu matepujanu:

= 3a cnojeBe aybumHe > 2,0m wncnog nnaHyma Hacuna (nodYeTHe KoTe mpenasHor croja) —
nokanHu MaTepujan MexaHu4yku cTabunmnsosaH,

= 3a cnojeBe AoybumHe < 2,0m ucnog nnaHyma Hacuna (nodeTHe KOTe npenasHor cnoja) —
HEKOXepPeHTHM MaTtepujan (necak, LWrbyHaK WM [pobrbeHn arparaTt) WnuM  JfioKanHu
KOXEPEHTHWN MaTepwujan cTabunusoBaH xvapayniyHum BE3NUBOM.

3a maTepujan koju he ce KOpUCTUTKU 3a M3rpagky Hacmna o6aBe3Ho je NPeTXO4HO UCMNTUBaHE U
ncnywasawe cnegehunx ycnoesa. Martepujanu koju ce yrpahyjy y Hacun mopajy 6utn y cknagy ca
craHgapguma SRPS U.E8.010. u SRPS U.E1.010, kao wu npenopykama ,llyteBa
Cpbuje“ (Penybnuka Cpbuja, lNpojekam pexabunumauuje mpaHcriopma - TeHU4YKU ycriosu 3a
epahere nymesa y penybnuyu Cpbuju, 2. lNocebHU mexHu4KuU ycrosu, 2.2 3emrbaHu padosu).

3a HeBe3aHe MaTepujane:

= KkpynHoha 3pHa He cme Outn Beha og 40 cm y YiTaBOM Hacuny M3y3eB 3aBPLUHOr crioja
nocTerbuue Hacuna rge HajkpynHuje 3pHo He cme 6uTtn Behe og 10 cm,

- — deo
cTeneH HepaBHOMEpHOCTH U= —22 He cme 6UTH Makby of 9,
10

"  KaMEeHWTO TIO 3a u3paay Hacuna mopa 6UTKN of CTEHCKMX Maca NocTojaHnx Ha aTtMocdepcke
yTuuaje n oBe ycrnose Mopajy ga MCNyHe U MELIOBUTU MaTepujanu npema Tadku 2.2.4
ctraHgapaa SRPS U.E1.010.

3a Be3aHe matepujane:
=  MaKcuMmarsiHa 3anpeMuHcka TexxmHa ogpeheHa no NpokTtopy mopa 6utn Beha og 15,5 kN/ms3,
= OnTMMarsHa BRaXHOCT (Wopt) MOpa 6uTN mara og 25%,

= BMQXHOCT MaTtepujana 3a wu3pagy Hacuna npu  yrpagwym  Mopa  6utm
Gnncka onTumarnHoj +/- 2%,

" rpaHuua Tedena (Wr) Mopa 6uTn marwa og 35%,

" WHAeKc nnacTnyHocTu (lp) mopa 6utn mamwn oa 12%,

" cagpkaj opraHckux maTtepuja mopa 6utn mamwu og 6%,
3a maTtepujane ctabunmsoBaHe xvapaynnyHUM BE3VBOM:

* lcnutnBawe NpeTXOAHE MellaBuHe ca m3pagoMm npobHe AeoHuue, y cBeMy npema
craHgapgy SRPS EN 14227-15 MewasuHe ee3aHe xudpaysiudHuMm 8e3ueoM -
Cneyugpukayuje - eo 15: Tna cmabunu3zogaHa xudpaynu4yHUM 8e3u8oM

3axTeBaHu KpMTepMjYMI/I 3a HOCUBOCT Hacuna

Ev2 Evd Dpr
[N/mm32
Monoxaj cnoja Panr nré}/_lr;;ﬂyGMHa
[N/mm?2] | GU, GP, [%]
oW, GF | e T
sp, sw [°P
Ha Husoy nnakxyma MaructpanHa/pervnoHanHal) 60 30 100
Hacuna
CnojeBn Hacuna Ha <2,0m 45 25 100
nyouHn ncnog >2.0m 20 20 95
nrnaHyma Hacuna Y yceky 202-45Y 202 - 251 95
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6.3.3 Wapapga npenasHor croja

Mpena3sHu cnoj npegcrasiba 30ujeH nnm noborbLaH cnoj nspaheH og KpynHO3pHOT LWIbYHYAHOT UMK
NeckoBUTOI MaTtepujana n 3ajeqHo ca 3aWTUTHUM criojeM bopmMmpa 3alTuTy o Mpasa.

Y npenasHoM Crojy He Mory ce yrpafhmBaTti rMMHOBUTU MaTepujanyu HATU MaTepujanuy Koju mory aa
ce cabwujajy n koHconuayjy.

MaTepujanu koju ce yrpahyjy y npenasHu cnoj Mopajy ga ucnywasajy cnegehe ycnose:
= MaTepwujan oTnopaH Ha KanunapHo newame;
= HeBe3aHu arperaT, BenunymHe 3pHa 0/125 mm;
= npoueHart 3pHa arperata ucnog 0,063 mm < 12%;
* npoueHar 3pHa arperata ucnog 0,02 mm < 5%;

= U =15 He cagpxu Buwe og 3% dpakumja marwmx og 0,02 mm n U < 5 He cagpxu BuLle o
10% dhpakumja marwsmx og 0,02 mm.
Matepujan y npenasHom cnojy tpeba ga ucnywaBa GUNTEPCKE KPUTEpUjyme Yy OAHOCY Ha
Hwxkenexehn unu ga 6yae 3awTtuheH ynoTpebom BeluTadkmx maTepujana 3a puntep, Kao WTo cy
reoTEeKCTUNMN.

3axTeBaHU KpUTepUjyMu 3a HOCUBOCT

EV2 EVd Dpr
[N/mm32
Monoxaj croja PaHr n?:fc?j/a Ay6uHa
2 GU, GP, 9
[N/mm?2] GW. GF. |cBe apyre %]
Sp ,SW, BpCTe TNna
Ha HuBoy
nnaHyma MarunctpanHa 80 40 35 100
npenasHor cnoja

6.3.4 Wspapga 3awTUTHOr crioja
HakoH KoHTporne 36ujeHOCTM M NnaHuMpakwa NpenasHor croja, ca NpojekTOBaHUM MONPEeYHUM U
NoaY>XHUM Harmbuma, NPUCTYNUTN U3rpagHun 3alTUTHOr Cnoja.

3awTnTHM Cnoj uma yHKUMjy ga noborblia HOCMBOCT M Ja Cnpeyu yTuuaj mpasa M nojasy
KanunapHor newara Boge, kao 1 Aa obes3beam NponycHOCT BoAe Kao purtep 13 ropwux criojesa.
3alTUTHM CNOj U3PaaUTN O HEKOXEPEHTHOI MaTepujana MuH1UManHe gebrouHe 30 cm.

MaTtepujanu koju ce yrpahyjy y 3alwTuTHM CNoj Mopajy Aa ucnykwasajy cnegehe ycnose:
= [PEYHUK 3pHa Koju npunaga opauHatn 15% rpaHynoMeTpujcke KpvBe 3aluTUTHOr Ccrioja
Mopa BuTn YeTmpm nyTa Maru 04 BenuumHe 3pHa kog opavHate 85%, d85 = 4 x d15;

= MakcumarHa BenuyuHa 3pHa Tpeba ga je < 60 mm;

d
= CcTeneH HepaBHOMepHOCTM U= d—6° 2 15;
10

*  koeduLMjeHT BogomnponycTrbuBocTn Tpeba aa 6yme k = 10 m/s npyu Dp=100%, wTo
obe3behyje ga npouedHa kpmea Tpeba ga 3aBpLiM y 3aLUTUTHOM CrOjy Ha KOCMHM Hacuna
VNN OOBOAHOT japKka Npu MakcuManHuMm nagasvHama.

= T[lpoueHaTt dppakumje 0,02 mm, max 3%.
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3axTeBaHU KpUTepUjyMu 3a HOCUBOCT

Ev2 Evd Dpr
[N/mm2
Monoxaj cnoja PaHr ”E}'_IF;; Ny6uHa
2 GU, GP, 0
[N/mm?2] o O cae apyre [%)]
Sp sw/ [BPCTe Tha

Ha HuBoy nnaHyma
3awTuTHor cnoja / MaructpanHa 120 50 100 -103
nnaHym npyre

Ha gujarpamy cy fate rpaHuyHe nvHWje yHyTap Kojux ce Mopa HanasuTy Kpuea rpaHynoMeTpujcKor
cacTaBa koja ucnyHaBa yCrnoBe 3alTUTHOr croja.

FPAHUYHE JIMHUWJE TAMIMOHCKOI CINOJA
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Matepujan y 3awTuTHOM crojy Tpeba ga wucnywaBa unTepcke KpuTepujyme y OOHOCY Ha
Hwkenexehn nnn ga dyge 3awTuheH ynoTpeboM BeluTavykux matepuvjana 3a unrtep, Kao WTo cy
reoTekcTunu.

HakoH mnarpagte 3alTUTHOr Crioja HeoNxo4Ha je u3paga 3acTopHe npuame. 3acTop ypaauTun og
TyLaHMKa NPONUCaHnX KapakTepucTmKa, ca OBEPEHNM aTeCTOM O KBanuTeTy, nponucaHe KpynHohe.
MuHumanHa gebrouHa 3actopa ucnog gowe msuue npara (4NIM) naHocum 30,0 cm.

6.3.5 Wapapa yceka

Ha geny Tpace rae ce uarpagra tpyna npeasuha y yceky, npeaBmnaeTv YTKOM U yKnawawe Xymyca,
Jarbu oTkon go ogrosapajyhe kote.

Ha penoBvma rge je HuBerneTta TakBa fa je npyra npojektoBaHa y Yyceky, TemrbHO Tno he
npeacTaBrbatv Moasnory npenasHoMm criojy — nocterbuuy. Y TOM Cryyajy YCrioBM HOCWMBOCTM
TeMerbHOr Tna ce noowTpaBajy [0 HMBOA WCMYyHEHOCTM YyCrioBa Marepujana 3a yrpagwy Yy
nocterbuuy - SRPS U.E8.010, u ycrnoBa 3a J03BOSbEHY HOCUBOCT - Ev,= 60 MN/m? nnn Sd > 100%,
CBR = 15 %. Y cnyyajy HeucnywaBaha KpuTepujyma U3BpLUMTU Mepe caHaumje Tna (NMpMMeHoM
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reocMHTETMKa, 3aMeHOM MaTepujana of NecKOBUTOr LUSbyHKA WM JIOMILEHOI KameHa, Kao U
cTabununsauunjom xumapayrnmyHuM BE3VBOM-LIEMEHT, Kped, Neneo).

3axTeBaHM KpUTEPUjyMU 32 HOCMBOCT TEMESLHOT Tra y YCeKy - nocTerbuue

Ev2 Evd Dpr
[N/mm?2
Monoxaj cnoja PaHr ”F;i/_lr;; Rybuha
2 GU, GP, )
(N/mm] GW GE |cBe Apyre [%]
SP lSW’ BpCTe TNna
Ha Husoy nnaHyma R

Hacunad MaructpanHa/pernoHanHa 60 30 100

Kog nybokux yceka noTpebHO je npeaBuaeTn 3aliTUTYy KOCMHA of eposvje n obpyluiaBamsa.
lNpenopyyyje ce 3aTnTa KOCMHA XYMU3MPaHEM.

HuBoO NnoasemHe BoAe je penaTtuBHO BUCOK, yTBpRHeH Ha aoy6ouHu oa 1 — 3 m ncnop noBpLUnHe,
y pgenpecujama n wucnog 1m. PenatMuBHO BUCOK HUBO MNoA3eMHe Boge MNpeacTaBiba
reoTexXHM4YKO orpaHu4YeH-e y OKBUpY OBe AeOHuULe.

Y yceky 06e3beamTi npMBpEMEHO U TpajHO oABOAH-aBake Tpyna npyre, TO jecT NpeaBnaeT
LlpEHaXXHe cUCTeMe W KaHane 3a ofBoAaBake. Mcnog kocuHa yceka M3BECTWU kaHane 3a
npuxeaTake aTMocdepckmx Boga v Boaa U3 Tpyna npyre.

6.3.6 [eocTaTnyku npopayvyHm

Y umrby yTBphMBaHa cTabUNHOCTU KOCMHA Hacuna u yceka, NPorHO3HUX Creraksa 1 KoHconuaaumje
noaTna ypaheHu cy reoctaTuyky npopadyHu.

MpopayvyHu cy ypaheHu 3a KapakTepucTU4He reoTeXHWYKe MOAene TepeHa — MonpeyHe npeceke
KOju Cy nMpeno3HatM Kao HajKPUTUYHWUM 3@ u3BOhewe U KacHWjy ekcrnnoartauujy npyre
(Mpurnor 3). MNpopayyHn cy ypeheHn n 3a kapakTepucTuyaH npecek AeHuBenauuje — npenacka
objekaTa npeko npyre.

Pun3nYKo-MexaHNYKN NapameTpm Tna Cy YyCBOjEeHU Ha OCHOBY CUMHTe3e nabopaTopujckux pesyntara
n pesyntarta gobujeHux in situ — CPT n SPT onutw.

lMpopayyHn cy y ceeMy ypaheHu npema Baxehum ctaHgapguma n npornvcuma y codTBEPCKOM
nakety Geo 5.

AHanunsa ctabuiHOCTU KOCUHAa Hacuna un yceka

Ha ocHOBY yCBOjeHWNX BPeAHOCTN PU3NYKO-MEXaHNYKMX KapaKTepucTmKa Tna, 3a pasnuyinte BUCUHe
n3BedeHN Cy reoctaTuykm npopavyyHu CTaburHOCTM KOCMHA Hacuna W yceka. YCBOjEHO je
ontepehewe of 52 kPa. 3a MvMHMManHu 0O3BOSbEHU (PaKTOp YCBOOjeHO je Fs>1,4 a Ha OCHOBY
nponnca SRPS U.C4.200.

OBn npopayyHn Cy wu3BeOeHW 3a YCroBe T[paHW4YHe paBHOTeXe, MeTodama Bishopa wu
Morgensten/Price.
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eoTexHUYKM Moaenu TepeHa:

O3Haka mopgena Bucuha Harn6 CDaK_'rop curypHocTu HanomeHa
m Bishop/M.Price
®dakTop cUrypHocTu 3agoBorbaBajyhu.
On nnavyma orpaara Hacuna. JJorpaary U3BpLINTM
Hacwn - porpapksa 5  |Hacuna 3m-1:1.5 1.41/1.43 ﬁCTCF: o Rorpantsy n3ep
km 76+575 , , pPOAHUM MaTepujanom y3 CTEMUHUYACTO
Oarse 1:2 3aceuame noctojeher Hacuna n obaeesHy
3aLUTUTY KOCMHE HOBOOPMMPAHOr Hacuna
®dakTop CUrypHOCTU 3apoBoSbaBajyhu.
Op nnavyma orpaara Hacuna. [Jorpaary U3BpLINTM
Hacun - gorpaptea 5 |Hacuna 3m-1:1.5 1.57/1.57 ﬁCTCF: OIHIM MaTe Rorpantey nasp
km 77+735 ) ) poza pvjanoM y3 cTenuHu4acTo
Oarce 1:2 3aceuame noctojeher Hacuna n o6aBsesHy
3aLWTUTY KOCUHE HOBOHOPMMPAHOT Hacuna
dakTop CUrypHOCTU He3agoBosbaBajyhu.
360r BUCOKOT HUBOA NOA3EeMHE BOAEe
Ycek 45 115 1.17/1.19 HEeONXOAHO je ybnaxuTn KOCMHe yceka,
km 79+550 ’ ’ e NPUMEHNUTU Mepe ApeHaxe 1 obapara H1Boa
noa3emMHe BoAeE UMW NPUMEHUTU HEKY
NOTMOPHY KOHCTPYKLMjY
Op nnaHyma ®dakTop cMrypHocTu 3agoBorbaBajyhu.
Hacwn - HoB 85 Hacuna 3m — 1:1.5 142142 Hacun usrpaguTi of HEKOXEPEHTHOT
km 81+975 ' Cnepeha 3m 1:2 ' ' MaTepujana y3 06aBesH 3alTUTy KOCMHA.
Cnepeha 3m 1:3
On nnanyma Koxe_peHTHm ®dakTop CUrypHOCTU 3apgoBoSbaBajyhu.
KapaKTepucTuiHm nacvna 3m — 1:1.5| Marepuwjan: 1,5/1,5 | Hacun uarpagutv on HekoxepeHTHor
mMopaen 3a 8 . HekoxepeHTHM MaTepujana y3 obaBe3H 3alTUTy KOCUHA.
. Harve 1:1,75 .
AeHuBenauuje matepwjan 1,41/1,41

Cnerawe Hacuna:

3a KapaKTepnctnyHe reotexHmyke mopaesie tepeHa — BUCOKE Hacune ypaheHl/l Cy npopavyHu
cnerakba n KOHOJ'IVI,D,aLI,I/Ije noatna. Pe3ynTaT|/| Cy nNpukKka3aHa N KOMeHTapucaHum 'y Tabenu:

BucuHa YKynHo cnerawe (cm) /
OsHaka mopena Harn6 - HanomeHa
m KoHconuaaumja
Op nnaHyma Hacun n3rpagntu o HekoxepeHTHor
Hacun - HoB Hacuna 3m —1:1.5 MaTepujana y3 06aBesH 3alTuTy
km 814975 8,5 Cregeha 3m 1:2 30 cm, y TOKy usrpagme KOCUHA.
Cnepeha 3m 1:3
Opg nnanyma Hacun n3rpagnti of HekoxepeHTHOr
Kapaktepuctuimu Hacuna 3m —1:1.5 MaTepujana y3 o6aBesH 3alTuTy
mopen 3a 8 arbe 11,75 40 cm, y TOKY U3rpagre KOCMHA.
AeHuBenaumje

= KoxepeHTHM MaTepujan Koju ce KOpuUCTU 3a wusrpagy/gorpagwy Hacuna mopa ga
3apoBorbaBa crniegehe ycrnose/napameTpe y 36ujeHom ctamy: y=19 kN/m3, ¢’=10 kPa, ¢=23°,

= HekoxepeHTHM MaTepujan Koju ce KOPUCTW 3a uarpagky Hacuna mMopa Ja 3a[oBorbaBa
cnepnehe ycnoee/napameTpe Yy 36ujeHom cTamy: y=19 kN/m?3, ¢’=1 kPa, ¢=36°,

OBe aHanuae cy npenuMuHapHe, a koHadHe he 6uTtn ypaheHe Ha AedUHUTUBHO YCBOjEHOM Tpymny
caobpahajHuue 1 JakoH OOoNyHEeHUX NCTaXmnBarka 3a HUBO [pojekTa 3a rpafeBuHCKY J03BOIY.
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7 3AKIbYYAK

Heonnua og Hoeor Caga oo PymeHke obyxBaTa Aeo Tpace npyre MofioXeH Mpeko anyBujanHux
cegumMmeHata — KOMMnekca rNUHOBUTO-MECKOBUTUX MpallnHa M neckoBa nosojawscke M dauuje
peyHor kopuTta. Of noyeTka geoHULEe A0 paHXupHe cTaHuue (yn. MNMapTusaHcak) Tpaca je y Hacuny
— yXe rpafcko nogpyudje rpaga.

HuBo noaseMHe Bofe je penaTMBHO BUCOK, yTBPHeH Ha aybuHu og 1 — 3 m mcnoa noBpLunHe, y
fenpecvjama u ucnog 1m. PenaTMBHO BWCOK HMBO MOA3EMHE BOAE MPeAcTaBiba reOTEXHWUYKO
OrpaHUYeH-€ Y OKBUPY OBE OEOHULE.

He6rbuHa cnoja xymudmumpanor tna, goctuxe aebrouHy og 1-1.5m, a cnoj ymctor xymyca (ca
cagpkajem opraHcke KoMnoHeHTe >6%) nva aebromHy ao 0,5 m. Ca obe cTpaHe npyxHor Hacuna,
y 30Hama nocTojehnx NyTHUX Npenasa u HapPOYNUTO KENEe3HNYKNX CTaHuLa, LENOHOBaHa je 3HavajHa
KONMMYMHa HacyTor u npepaheHor Tna, no npaBuily HekaTeropucaHor 3emrbaHor martepujana u
oTnaga.

CnojeBu rMMHOBUTO NpaLLnMHAcTMX maTtepujana (o3Haka Qsal) ca knacudumkaumoHum cumbonuma CL
n ML — rmnHe 1 npawyHe HUCKe NNacTUYHOCTU, 3aCTYNIbEHM Cy Y NOBPLUMHCKMM AenoBMMa TepeHa,
Ao oyouHe 5 — 7 meTapa of noBpLunHe. 3a oBe MaTepjarie kapakTepucTuyHa cy Benuka oacTtynaksa
no napameTpy 36ujeHOCTW, Na ce Ha OCHOBY Tora oapehyje wuxoBa NoAOOHOCT 3a nogTeEMErbHO
Tno. MpMBAWXHO y OKONMHU HekadallkMX NPUPOAHUX BOAOTOKA, AaHac MenMopaTMBHUX KaHana, y
OCHOBW MIMHOBUTO MNpalLUMHAcTUX maTepujana a Ha npenasy npema neckoBuMma, 3acTyrnibeHe Cy
napTuje CTULIbUBMX NpaLllvHa — Mysba.

Cnojesn cpeawe n obpo 30MjeHMX npawmHacTMxX M MOHOTOHMX cuBuMx neckoBa (Q.al’) ca
KnacmdukaumoHmmMm cumobonmma SM n SP 3acTynibeHn ¢y y NOAVHW IMMHOBUTO NpatumHacTmx (Qaal)
Martepujana .

Y3 HaBeZeHe CTaBke AeOHMLA Ce CMaTpa Kao YCIOBHO NOBOSbaHa y Norneay ycrnosa NpojekToBaksa,
n3Bohera pagoBa 1 TPOLLKOBA rpajHe XXenesHnyke npyre.

36or moryher npobnema BUCOKOr HUBOA NOA3EMHE BOAE UNN CMakeHe HOCUBOCTM, CTabunusauujy
NOATINA N3BECTU LLEMEHTHO-KPEYHOM MELLAaBUHOM UMW Cfl, Kao U pa3moTputu MoryhHOCT yrpagwe
reoTekcTuna ca 3aMeHoM mMartepwujana y noarny.

U3rpaawy Hacuna BpwnTK y pasama (Hacunawbe matepujana u cabujawe) kako 6u ce y cBakoj
a3 m3BpLUMNa KOHcoNuaauuja MOATNA M Kako He Ou gowno ga noma Tna v HapyllaBaka
crabunHocTn Hacuna.

Ako je noTpebHo npowwupere nocrojeher Hacuna, oHO ce BpLKn cTeneHacTo. LLnprnHa cTteneHnka
nsHocu 0,6—1,0 m, BucuHa < 0,6 m a Harnb < 5%. MoTpebHo je KopUCTUTU MaTepurjan WTO CANYHU|U
nocrojehem maTtepujany y Hacuny, a y ckrnagy ca npukasaHmm ctaHgapauma. Ha koHTakTy ctapor u
HOBOI Hacuna 06e36enTh 30MjeHOCT Kao U OHY Koja je noTpebHa 3a nspagy Hacuna.

KocuHe Bucoknx Hacuna o6e3beantn og cyosmje obnaraem KOCMHa reoTeKCTUIIOM ca XyMyCOM
unn yrpagkom 6eToHCcKMX nnodva. Ha octanom geny rae cy Hacunu BucuHe oo 3m, o6aBe3Ho ux
Tpeba 06noXMTM XyMycoMm Aa 6u ce cnpeyvmnmn NpoLecu NiMH1jcKke eposnje- cnvpamsa.

Cese Hacune obaBe3Ho Tpeba 06e3b6eguTn M3rpagHOM KaHana 3a OA4BOAHAaBaHe€ Yy HOoXuuama
Hacuna.

Kopn yceka notpebHo je npeasuaeT 3aWwTUTy KOCUHA o epo3nje 1 obpyluaBamna. [penopyyyje ce
3alTmUTa KOCUHA XyMU3NPaH-EM.

Y yceky obe3beoutv npuMBpeMeHO U TpajHO oABOAH-aBawe Tpyna npyre, TO jecT npeasnaeTu
[peHaxHe cucTtemMe M KaHane 3a o[BoAdHaBae. Vcrnoa KocvHa yceka W3BEeCTM KaHane 3a
npuxesaTawe aTMocepcKknx Boaa U Boda u3 Tpyna npyre.
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CAOBPAKRAJHUA UHCTUTYT UUN p.o.0

HemamnunHa 6/1V,

11000 beorpag

3a cnegehy HMBO MpojekTa HEOMXOOHO je M3BEeCTU OoAaTHe UCTpaxHe padoBe Kojuma he ce
OTKITOHMTW CBE AUINEME OKO PEKOHCTPYKLIMje 1 ModepHU3aLuje npyre n To 3a:

YTBphMBatbe LTO NPeunsHnjux reoTEXHNYKMX yCrioBa Ay Tpace npyre CaMOHWKIIOr Tra U

Tpyna nocTtojehe npyre,

yTBpf]VIBaI-ba LITO I'IpeLI,VI3HI/IjeF HMUBOaA N pexnmMma ocuunumpatsa nog3emMHmnx soaa,

YT1BphHUBaH€E LWTO NPELM3HUjUX FTEOTEXHUYKNX YCITOBa Ha MecTMMa objekaTa BUCKMX Hacuna
N yceka a kako 6u ce nszabpanu WTO NOBOSbHMUjU TUMOBM KOHCTPYKUMjE 1 Kako On ce wTo
npeunsHuje yTBpanne BpegHOCTM crerama 1 KoHconuaauuje tna,

YT1BphuBake 30Ha OyX Tpace Ha kojuma Ou ce BpLuMna eBeHTyanHa 3aMmeHa nogTria HEKOM
o4 MeToda — KeOKOMMNO3NTOM, 3aMEHOM MaTtepujana, ynotpebom xemujcke ctabunusauuje,

YTBphuBatke NpPeuusHujux reoMexaHudkMx napametapa W fnokauumja noTeHumjanHux

nosajMuwITa MaTepujana

KoHayaH ob6um 1 BpCcTa nctpaxusama n ncnutnBawa gahe ce lNpojektom UCTpaxxkHMX pagosa.

O,D,FOBOpHVI I'IpOjeKTaHTI
'/
A 7 2 4
P A 4 ;
Wiz Ui for D

Credanosuh
JIAILT, HIDK. reo.l.

391 N945 15 /

MuJou

MBaH CtedbaHoBmh, OUNN.UHX.TEOr.
nuueHua 6p. 391 N945 15

eocTaTn4kn npopavyHu:

1. Panxosuh
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Mwurnow PaHkoBuh, AWUNMN.MHX.reon.
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[Crapoct|[eHesa| OsHaka Ha kapTu |O3Haka Ha npeceky Onuc OsHaka Ha kapTn |O3Haka Ha npeceky| Onuc

Rip - 108 Packon y Tpyny npyre ca nobujeHom ]
ina6oparopujckom BpeaHocTu CBR 13 cnoja
Hacvna/noaTna.

IXYMYC - Uarpahyje HenocpeziHe NoBpLUMHCKE AENOBe TepeHa, CIoj je HeyjeaHaveHe

PRI \nebreute, 0,3 - 1,0m, ayx Lene Tpace, Mpke Goje, oGoraheH opraHckum matepujama, Rtp-108
O
PINININ HEMOBOJBHNX FEOTEXHNUKMX KAapaKTEPUCTHKA. CBR=10.2% 1.0

CBR=10.2%|
IHACWI - Uarpafjyje HenocpeaHe NoBPLUMHCKE AENOBE TepeHa, y 30HW objekaTa Rt-54 R .
MHcbpacTpyKkType - Hacuna nyTeea u npyre, p cacraga, oa Rt-54 (126.7) McTpaxHa jama ca aobujeHom
' " MosonsHix (126.7) InaGopatopujckom BpeaHocT CBR 13 crioja
I noaTna.
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kapaxrepvicriia. [d cBr=185%
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PEOYNUCAHU NECAK - Uarpahyje HenocpeaHe NOBPLUNHCKE AeNoBe TepeHa y rpaacko)
) \ 30HM Hosor Cap u CyGoTuue, cacrasa, of n
\“ \ I\ pujana, cpeare n Bt-98
i A 1263
\\ \ ‘ ) ___ MPALIMHA FMNHOBUTA - 3acTynsbeHa y 30H1 NOBPEMEHIUX BOJJOTOKa U KaHana,
\\ “\ n L 1o cacraga, cpearbe CTUwrbMBa, 3acuhena BoaoM
L
CNATWHE - cpeavHa hopmmpaHa y TepeHy rae je HUBO NoA3eMHUX Bofa 6nusy
— — je mexe j Bn30-1
\\\ X / Qpd == HuckonnacTuHa, TaMHo cumefje Goje. V3y3eTHO MOLLMX FeoTeXHMUKMX KapaKTepucTuKa. O (126.5)

MPALIMHA TMAHOBUTA - je aor

nonyTepae A0 Meke Ko lje, cpearse je 1o , ceeTno cmehe Goje
M 4UHM NOBPWMHCKE AENoBe TepeHa. Y TepeHy je 3acuneHa BOOM 1 CPeAsenoBOTbHUX @™
j© re0TeXHUUKVX KApaKTEePUCTHKA.

CBR=18.5%

KABAPTAP - XonoueH Q,

AHTpOnorexn

g
]

WcTpaxHa ByLoTuHa no Tpacu.
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Anysujanin

TMAHA MPALUMHACTA - je rnuHama, ao

rMuHama, nonyTepae je, cpeare je Ao , cBeTno cmehe
Goje. Y TepeHy je 3acuheHa BOAOM 1 CPeH-ENOBOILHNX j& Fe0TEXHNHKIX
kapakTepucTvka.

MECAK MPALVHACT - je Ao 3ary
nonyTepae KoHcucTeHuuje, ceeTno cMehe Goje. Mecak je cpeare3pH, cpeare Ao AoGpo
36ujeH. Y TepeHy je sacuhexa BoaoM n je P

il (i)

MPALWWHA TMNHOBUTA - je Aor

a nonyTepae A0 Meke Ko lje, cpeare je Ao , cBeTno cMefe Goje —
% W UMHY NOBPLUMHCKE AenoBe TepeHa. Y TepeHy je 3acuheHa BOAOM 1 CPEAHENOBOTbHIX - W3BeneH onnutu ctatuyke neHetpaumje CPT]|
lie reoTexHUYKUX KapaKTepucTuKa. A cpt-n30 (ag ey

FMAHA MPALUMHACTA - npeacTaBrbena je ruHama, 40 NpatHacTo NeckoBUTiM
rnuHama, nonyTtepae je, cpeate je Ao , CBETNO cmefje
Goje. Y Tepeny je ih BOAOM U je

KapakTepucTvka.

2

Eoncko - anyBujaniu

ut

KABAPTAP - MneuctoueH Q; -
Wirm

it

NEC - je cnabo je 3arnuieH, Tepae Ao
yTBPAS je, Hucko , TPOWHa U 6) noa
npcTujy, ueeacte n ca Jf CaCO,y Tp

03

ceeTne Goje. 3acTy jey TepeHa Teneuke necHe
\ \“ 3apaBHu, Ae6rbuHe [0 10 MeTapa, NOBOMLHMX rEOTEXHUHKNX KapakTepucTika. 3a
(\ \‘ Hanpesare >100 kPa, HacTaje puauk og Koranca cTpykType. Ycrnea WHTeH3nBHOr

02

moxe Aohm Ao Komanca CTPYKType v Mpi MakUM Hanpe3atuma.
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MpeaxoaHo n3seaeHu papgosm Louis Berger 2015 01

N3MEHEHN NEC - je runama cnato je neckoeut,

cpene NnacTMiAH, Meke 10 NONyTBpAe KOHCUCTEHUM]E, Ca koHkpeunjama CaCO, y OaHaka Ha kapTh Onuc

\\\\ I TparoBuma, ceeTne Goje canpku Fe uMn. W je 1 HeyH
\\“&\\ - [cTpykType 3Gor yTuuaja nogsemHe Boge. Uarpahyje AyGrbe aenoBe TepeHa Teneqke I/ICTpa)KHIA packon. E pOJ /N U m ber DlaTyM / Date O n MC / DeSCI'I ptlon
[necHe 3apaBHu 1 noauHa jS necy. Osa jsgm-mua jS YCNOBHO NOBOSbHUX rE0TEXHUYKNX

Eonckn

’ \\ “\“ apaireprcnca. P-107 PeBu3noHu 650k: / Revision block:

i \ % 1 NEC - je ruHama cpeare , Meke
\ : L CAOGEPARAJHU UHCTUTYT LN
\\ - caapajem opraHckux maTepuja, TamHo GpaoH 6oje, canpxu xuzpokeuae Fe n Mn. MCTpa)KHa GyLUOTMHa' L) [ ] o [ ] o [ ]
! iamerseHe je npumapHe cTpykType 360r yTuuaja noasemte sope. Marpahyje ayGree Bp-74
|nenose TepeHa Teneuke necHe 3apashy. OBa jeAMHALA j& YCOBHO MOBOMLHUX I N ST | T U T E O F T RAN S P O RTATl O N C | P Itd
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NPUCYTBO OpraHckux npumeca, cnabom orp: _W xenesmmute
 Bencom fhy. HeMOBOMHIK je reoTex+ MK KapaKTepuCTa. 4‘7» UBaH CtechaHoBUMh, gunn.mHX.reon. ! Hematsina 6/IV, Beorpan_| Nemaniina Street 6/IV, Belgrade

Hapyuwvnau npojekra: / Employer:
MnoyacT aunartomeTap.

MEACK - je j , neckom cvse Goje, Ao6pe Ministarstvo gradevinarstva, saobracaja i infrastrukture
j Ose cpeanHe noj: jy ce Ha ko 70-75 no Bp6aca, koa HemamsuHa 22 - 26; 11000 Beorpan; Cp6uja

S
J;gsl:)eom.s v Bauke Torone, Ha koTh BO-SSGM y noapy4jy Cy6oTuue 1 neluyape, Ha koth D-2 @ web site: www.mgsi.gov.rs
SN1ATVIBHO MOCTOJaH CacTas  A00pa X Capagnuuum: / Associates: TS Ministry of Construction,Transport and Infrastructure
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KABAPTAP - Mneunctouex Q; - Rist
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FEOTEXHUYKNX KapaKTepucTuka.
Nemanjina 22-26 Street; 11000 Belgrade; Serbia

web site: www.mgsi.gov.rs
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I\ \ VAN i | LN T \\“\“ \ MODERNIZATION OF
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 76+575 nasip nadogradnja H=5m

Slope stability analysis

Input data
Soil parameters
Q1 al p,pr
Unit weight : = 19,00 kN/m3
Stress-state : effective
Angle of internal friction : goef = 33,00°
Cohesion of soil : Cef = 0,00 kPa
Saturated unit weight : Ysat = 20,00 kN/m3
Q1alp
Unit weight : y = 19,00 kN/m3
Stress-state : effective
Angle of internal friction : oef = 35,00°
Cohesion of soil : Cef = 0,00 kPa
Saturated unit weight : Ysat = 20,00 kN/m3
n-1
Unit weight : y = 19,00 kN/m3
Stress-state : effective
Angle of internal friction : goef = 23,00°
Cohesion of soil : Cef = 10,00 kPa
Saturated unit weight : Ysat = 20,00 kN/m3
np
Unit weight : y = 19,00 kN/m3
Stress-state : effective
Angle of internal friction : oef = 30,00°
Cohesion of soil : Cef = 0,00 kPa
Saturated unit weight : Ysat = 20,00 kN/m3
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X r4 X r4 X r4
/ 0,00 23,48 12,04 23,24 60,00 23,36
1
Results (Stage of construction 2)
Analysis 1 (stage 2)
Circular slip surface
Slip surface parameters
x= 41,49 [m] o= -49,72 [7]
Center : Angles :
z= 38,93 [m] op = 9,63 [°]
Radius : R= 15,19 [m]

The slip surface after optimization.

1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 76+575 nasip nadogradnja H=5m

Slope stability verification (Bishop)
Sum of active forces: F;= 262,06 kN/m
Sum of passive forces : Fp= 368,57 kN/m

Sliding moment : Mg = 3980,68 kKNm/m
Resisting moment : Mp = 5598,59 kNm/m
Factor of safety = 1,41 > 1,40

Slope stability ACCEPTABLE

Analysis 2 (stage 2)
Circular slip surface

Slip surface parameters

Xx= 4147 [m] a1 = -48,99 [°]
Center : Angles :

z= 39,17 [m] o = 8,09 [°]
Radius : R = 15,33 [m]

The slip surface after optimization.

Slope stability verification (Morgenstern-Price)
Factor of safety = 1,43 > 1,40
Slope stability ACCEPTABLE

I 2|
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 77+735 nasip nadogradnja H=5m

Slope stability analysis

Input data

Project

Task : Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica

Part: Deonica Novi Sad - Subotica, km 77+735 nasip nadogradnja H=5m

Date : 23.1.2019.
Soil parameters

Q1 al p,pr
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Q1alp
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

n-1
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

n
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Water
Water type : GWT

= 19,00 kN/m3
effective
goef = 33,00°
Cef = 0,00 kPa

vsat= 20,00 KN/m3

y = 19,00 kN/m3
effective
¢ef = 35,00°

Cef = 0,00 kPa
Ysat = 20,00 kN/m3

y = 19,00 kN/m3
effective
goef = 23,00°

Cer = 10,00 kPa
vsat= 20,00 KN/m3

y = 19,00 kN/m3
effective

oef = 23,00°

Cef = 10,00 kPa

ysat= 20,00 kN/m3

No.

GWT location

z

Coordinates of GWT points [m]

X

z

X

0,00

9,00

60,00

9,00

Input data (Stage of construction 2)

Results (Stage of construction 2)

Analysis 1 (stage 2)
Circular slip surface

1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 77+735 nasip nadogradnja H=5m

Slip surface parameters

x= 16,41 [m] o= -10,65 [7]
Center : Angles :

z= 20,95 [m] ag= 53,02 []
Radius : R= 10,74 [m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: F;= 195,34 kN/m

Sum of passive forces : Fp= 306,91 kN/m

Sliding moment : Mg = 2097,92 KNm/m
Resisting moment : Mp = 3296,21 kNm/m
Factor of safety = 1,57 > 1,40

Slope stability ACCEPTABLE

Analysis 2 (stage 2)
Circular slip surface

Slip surface parameters

x= 16,41 [m] o= -10,65 [7]
Center : Angles :

z= 20,95 [m] ag= 53,02 []
Radius : R= 10,74 [m]

The slip surface after optimization.

Slope stability verification (Morgenstern-Price)
Factor of safety = 1,57 > 1,40
Slope stability ACCEPTABLE

[GeoStructural Analysis - Slope Stability | version 5.19.5.0 | Copyright © 2015 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]



Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 79+550 usek H=4.5m 1:1.5

Slope stability analysis

Input data

Project

Task : Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Part : Deonica Novi Sad - Subotica, km 79+550 usek H=4.5m 1:1.5

Date : 23.1.2019.
Soil parameters

Q1 al p,pr
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Q1alp
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

= 19,00 kN/m3
effective
oef = 32,00°
Cef = 0,00 kPa

vsat= 20,00 KN/m3

y = 19,00 kN/m3
effective
¢ef = 35,00°

Cef = 0,00 kPa
Ysat = 20,00 kN/m3

Q1 al pr

Unit weight : y = 20,00 kN/m3
Stress-state : effective

Angle of internal friction : oef = 19,00°
Cohesion of soil : Cef = 10,00 kPa
Saturated unit weight : Ysat = 21,00 kN/m3
Water

Water type : GWT

Coordinates of GWT points [m]
X z X z X z

/—'—'—" 0,00 9,58 11,84 9,59 17,19 7,83
22,84 10,13 37,84 10,19

No. GWT location

Results (Stage of construction 1)
Analysis 1
Circular slip surface

Slip surface parameters

x= 18,40 [m] ar= -11,81 [°]
Center : Angles :

z= 14,97 [m] ap= 70,79 []
Radius : R= 7,09 [m]

The slip surface after optimization.

Slope stability verification (Bishop)
Sum of active forces: F;= 107,51 kN/m

Sum of passive forces : Fp = 125,74 kN/m

I 1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 79+550 usek H=4.5m 1:1.5

Sliding moment : M, = 762,25 kKNm/m
Resisting moment : M, = 891,53 kNm/m

Factor of safety = 1,17 < 1,40
Slope stability NOT ACCEPTABLE

Analysis 2
Circular slip surface

Slip surface parameters

X = 18,25 [m] oq = -9,74 [°]
Center : Angles :

z= 15,55 [m] oo = 67,54 [°]
Radius : R= 7,63 [m]

The slip surface after optimization.

Slope stability verification (Morgenstern-Price)
Factor of safety = 1,19 < 1,40
Slope stability NOT ACCEPTABLE

I 2|
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 101+950 nasip H=8.5m 1:3; 1:2; 1:1.5

Slope stability analysis

Input data

Project

Task : Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Part: Deonica Novi Sad - Subotica, km 101+950 nasip H=8.5m 1:3; 1:2; 1:1.5

Date : 23.1.2019.
Soil parameters

Q1 al p,pr
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Q1alp
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Q1 al pr
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

n-1
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

n
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Water
Water type : GWT

= 19,00 kN/m3
effective
goef = 33,00°
Cef = 0,00 kPa

vsat= 20,00 KN/m3

y = 19,00 kN/m3
effective
¢ef = 35,00°

Cef = 0,00 kPa
Ysat = 20,00 kN/m3

y = 20,00 kN/m3
effective
oef = 19,00°

Cer = 15,00 kPa
vsat= 21,00 KN/m3

y = 19,00 kN/m3
effective

gef = 36,00 °

Cef = 1,00 kPa

veat = 20,00 kN/m3

y = 19,00 kN/m3
effective

gef = 36,00°

Cef = 1,00 kPa

vsat= 20,00 kKN/m3

No.

GWT location

X

Coordinates of GWT points [m]
z X z

X

o~

0,00

-9,80 70,00 -9,80

1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 101+950 nasip H=8.5m 1:3; 1:2; 1:1.5

Results (Stage of construction 1)
Analysis 1
Circular slip surface

Slip surface parameters

X = 55,65 [m] oq = -43,23 []
Center : Angles :
z= 16,06 [m] op = -7,73 [°]
Radius : R= 22,36 [m]
The slip surface after optimization.
Segments restricting slip surface
No First point Second point
' x[m] z [m] x[m] z [m]
1 42,55 -0,46 46,40 -3,05
2 46,65 -3,16 52,36 -6,05
The restrictions of points of circular slip surface
Slope stability verification (Bishop)
Sum of active forces: F;= 152,97 kN/m
Sum of passive forces : Fp= 216,83 kN/m
Sliding moment : Mg = 3420,45 kKNm/m
Resisting moment : Mp = 4848,32 kNm/m
Factor of safety = 1,42 > 1,40
Slope stability ACCEPTABLE
Analysis 2
Circular slip surface
Slip surface parameters
x= 5585 [m] o = -42,74 [7]
Center : Angles :
z= 16,62 [m] oo = -8,05 [°]
Radius : R= 22,94 [m]
The slip surface after optimization.
Slope stability verification (Morgenstern-Price)
Factor of safety = 1,42 > 1,40
Slope stability ACCEPTABLE
I 2|
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, poprecne veze nasip H=8m 1:1.5; 1:1.75

Slope stability analysis

Input data

Project

Task : Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica

Part: Deonica Novi Sad - Subotica, poprecne veze nasip H=8m 1:1.5; 1:1.75

Date : 25.1.2019.
Soil parameters

n-1
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Q1 al pr,m
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Water
Water type : GWT

= 19,00 kN/m3
effective
pef = 23,00°

Cer = 10,00 kPa
vsat= 20,00 KN/m3

y = 20,00 kN/m3
effective
¢oef = 20,00°

Cef = 15,00 kPa
ysat= 21,00 kN/m3

Coordinates of GWT points [m]

No. GWT location
X r4 r4 X
0,00 9,98 9,98 38,42 9,98
1
Results (Stage of construction 1)
Analysis 1
Circular slip surface
Slip surface parameters

X = 21,60 [m] o1 = -58,39 []
Center : Angles :

z= 26,79 [m] op = 5,22 [°]
Radius : R= 16,81 [m]

The slip surface after optimization.

Slope stability verification (Bishop)

Sum of active forces :

Fa= 320,52 kN/m

Sum of passive forces : Fp = 481,78 kN/m

Sliding moment :
Resisting moment :

Ma = 5388,00 kNm/m
M, = 8098,67 kNm/m

Factor of safety = 1,50 > 1,40
Slope stability ACCEPTABLE

Analysis 2
Circular slip surface

1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, poprecne veze nasip H=8m 1:1.5; 1:1.75

Slip surface parameters

X = 21,49 [m] o1=  -60,15 [°]
Center : Angles :
z= 25,91 [m] oo = 5,82 [°]
Radius : R= 15,93 [m]
The slip surface after optimization.
Slope stability verification (Morgenstern-Price)
Factor of safety = 1,50 > 1,40
Slope stability ACCEPTABLE
I 2|
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, poprecne veze nasip H=8m 1:1.5; 1:1.75

Slope stability analysis

Input data

Project

Task : Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica

Part: Deonica Novi Sad - Subotica, poprecne veze nasip H=8m 1:1.5; 1:1.75

Date : 25.1.2019.
Soil parameters

n-1
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Q1 al pr,m
Unit weight :
Stress-state :

Angle of internal friction :

Cohesion of soil :
Saturated unit weight :

Water
Water type : GWT

= 19,00 kN/m3
effective
gef = 36,00°
Cef = 1,00 kPa

vsat= 20,00 KN/m3

y = 20,00 kN/m3
effective
¢oef = 20,00°

Cef = 15,00 kPa
ysat= 21,00 kN/m3

Coordinates of GWT points [m]

No. GWT location
X r4 r4 X
0,00 9,98 9,98 38,42 9,98
1
Results (Stage of construction 1)
Analysis 1
Circular slip surface
Slip surface parameters

X = 29,65 [m] o= -46,37 []
Center : Angles :

z= 37,39 [m] op = -13,26 [°]
Radius : R= 28,13 [m]

The slip surface after optimization.

Slope stability verification (Bishop)

Sum of active forces :

Fa= 127,10 kN/m

Sum of passive forces : Fp= 179,06 kN/m

Sliding moment :
Resisting moment :

Ma = 3575,26 KNm/m
M, = 5036,83 kNm/m

Factor of safety = 1,41 > 1,40
Slope stability ACCEPTABLE

Analysis 2
Circular slip surface

1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, poprecne veze nasip H=8m 1:1.5; 1:1.75

Slip surface parameters

X = 29,59 [m] o= -46,38 [°]
Center : Angles :

z= 37,35 [m] ag= -13,14 [°]
Radius : R= 28,08 [m]

The slip surface after optimization.

Slope stability verification (Morgenstern-Price)
Factor of safety = 1,41 > 1,40
Slope stability ACCEPTABLE
I 2|
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 81+975 nasip H=8.5m

Analysis of consolidation

Input data

Project

Task : Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Part: Deonica Novi Sad - Subotica, km 81+975 nasip H=8.5m

Date : 18.1.2019.
Soil parameters

Q1 al pr

Unit weight :
Oedometric modulus :
Saturated unit weight :
Soil :

Coefficient of permeability :

Q1 al p,pr

Unit weight :
Oedometric modulus :
Saturated unit weight :

Soil :

Coefficient of permeability :

Q1alp

Unit weight :
Oedometric modulus :
Saturated unit weight :

Soil :

Coefficient of permeability :

n-1

Unit weight :
Oedometric modulus :
Saturated unit weight :

Soil :

n
Unit weight :

Oedometric modulus :
Saturated unit weight :

Soil :

y = 20,00 kN/m3
Eoed = 7,00 MPa
Yeat = 21,00 kN/m3

consolidating, input k

k = 7,000E-03 m/day
y = 19,00 kN/m3
Eoed = 15,00 MPa

Yot = 20,00 kN/m3

consolidating, input k

k = 7,300E-01m/day
y = 19,00 kN/m3
Eoed = 20,00 MPa

Yeat = 20,00 kN/m3

consolidating, input k

k = 9,500E-01 m/day
y = 19,00 kN/m3
Eoed = 25,00 MPa

Ysat = 21,00 kN/m3
does not consolidate

y = 19,00 kN/m3
Eoed = 25,00 MPa
Yot = 21,00 kN/m3

consolidating, input k

Coefficient of permeability : k = 8,600E-01 m/day
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
z X z X
=h 0,00 23,00 70,00 23,00

Consolidation parameters
Top interface of consolidated soil :

Interface No. 1

Bottom interface of consolidated soil : Interface No. 4

1]
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Geotehnicki elaborat za Idejni projekat za izgradnju zeleznicke pruge Beograd-Subotica
Deonica Novi Sad - Subotica, km 81+975 nasip H=8.5m

Water outflow : Both downwards and upwards
Results (Stage of construction 1)
Results

Analysis of geostatic stress was successfully completed

Results (Stage of construction 2)
Results

Analysis performed, method Analysis using oedometric modulus
Maximum settlement = 304,8 mm
Maximum depth of influence zone = 54,55 m

Graph of consolidation

100,0

75,0

Consolidation [%

50,0 1

25,0

0,0

\ \ \ \ \ \ \ \
0 1 10 100 1000 10000 100000 [+

Consolidation time [day]
Graph of consolidation in the location of maximum settlement (X = 36,28 m)
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Projekat:
Objekat:

Proracun prognoznog sleganja tla ispod nasipa

Napomena:

Podaci o nasipu

Visipa Dimenzie nasipa Zapvr_em. Napo_n od

nasipa tezina nasipa
h(m) | at (m) a2 (m) | 2xb (m)| y(kN/m3) | g=yxh
8.0 15.8 15.8 7.0 20.0 160.0

Podaci o tlu i proracun sleganja

Tacka [A]

Tacka [B]

Tacka [C]

Tacka [D]

Tacka [E]

Nasip 0.0 = 0.0 20.0 o o 0.0 00 - 160.0 - 160.0 - 160.0 - 0.0 -
1 6.0 6.00 300 100 6000 1.0E-05 30.0 95 1.0 [1499 150 |1568 157 (1499  15.0 9.5 1.0
2 90.0 84.00 48.00 10.0 15000  1.0E-03 480.0 365 - 45.4 254 (458 25.7 (454 25.4 355 -
Ukupno sleganje ispod tacke: 1.0 40.4 4.3 40.4 1.0
Uslov dubine sleganja za odnos dopunskog i geostati¢kog napona:
Aoloz> 9% (0.1-0.2)
Skica nasipa sa dijagramom sleganja Vremenski tok konsolidacije
9 U [%] T t [mes]| s [cm]
8 5 | 0002 00 | 21
_ (75 10 | 0.008 0.0 4.1
£ 5 15 | 0.018 0.0 6.2
_g 4 20 | 0.031 0.0 8.3
o 3 25 | 0.049 0.0 10.3
g 2 30 | 0.071 0.0 12.4
S ]A 35 | 0.096 0.0 14.5
0 40 | 0.126 0.0 16.5
40 45 [m] 45 | 0.159 0.0 18.6
1.0 50 | 0.196 0.0 20.7
55 | 0.238 0.0 22.7
T 60 | 0.286 | 0.1 | 24.8
P 65 | 0.340 0.1 26.9
< 70 | 0.403 | 0.1 | 28.9
& 75 | 0477 | 01 | 310
K 80 | 0.567 | 0.1 | 33.1
85 | 0.684 0.1 35.1
90 | 0.848 0.2 37.2
95 | 1.129 0.2 39.3
Komentar:
Ukupno sleganje nasipa ispod sredisnje tacke C iznosi 41.3 cm.
50 % sleganja nasipa ¢e se obaviti za 0 mes., a 90 % za 0.2 mes.
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