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E.3. PELLEWE O OOPEHUBAHY OBJIAWLREHOI JIULIA 3A
N3PALY EJIABOPATA

Ha ocHoBy unaHa 128. 3akoHa 0 nnaHupary 1 nsrpagwm ("CnyxbeHn rnacHuk
PC", 6p. 72/09, 81/09 - ncnpaska, 64/10 - ognyka YC, 24/11 v 121/12, 42/13 -
ognyka YC, 50/13 - ognyka YC, 98/13 - ognyka YC, 132/14, 145/14, 83/18,
31/19, 37/19 - gp. 3akoH, 9/20 n 52/21) n ogpendbu MNpaBunHMKa O cagpPXuHWu,
HauuMHy W NOCTYNKY Wu3pajge W HauMH BpLUeHa KOHTPONne TexHW4Ke
AOKyMeHTauuje npemMa knacm n HameHnu objekata ("Cnyxbenun rmacHuk PC", 6p.
73/19) kao:

OBNAWREHO NTULUE

3a n3pagy Enabopara o reorexHMYKMM ycnoBuMMa usrpagm.e Koju je aeo
Mpojekta 3a rpalleBUHCKY A03BONy u3rpagwe TpaHcdep cTaHuue ca
peumknaxHum ueHTpom y Bpbacy Ha kaTtactapckum napuenama: 2539, 2540,
3353/1, 3113 K.O. Bpbac ogpehyje ce:

BpaHucnaea borgaHoB,ANNN.NHX.reon. nuueHua 6p. 391 M045 13

lMpojekTaHT: an ,Xugposasog ATA“ Hoeu Cap
MeTtpa OpanwwnHa 6p. 56, Hosn Caa

OparoBopHo nuue/3actynHuk:  M3BpwHy gupekTtop: CtojaH CakoBuh, AUNN.UHX.

oot
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MoTnuc:
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E.4. U3JABA OBJTIALUKREHOT JIULIA

Ja, oBnawheHo nuue 3a u3pagy Enabopata o reotexHU4YKMMm ycnoBuma
usrpagwe koju je geo lpojekta 3a rpalleBMHCKY O03BONy wu3rpagkwe
TpaHcdep cTaHuUe ca peuuKnaxXHUM LeHTpoM y Bpbacy Ha katacTapckum
napuenama: 2539, 2540, 3353/1, 3113 K.O. Bpbac,

BpaHucnasa borgaHoB, oVNN.UHX.reon.

M3IJABIbYJEM

Oa cam ce y ceemy npudpxxaeana odpedaba 3akoHa o0 pydapcmey U 2€0JI0WKUM
ucmpaxusaruma (,CriyxbeHu anacHuk PC* 6p. 101/2015 u 95/2018 - Opyau 3aKkoH u
40/2021), [lpasunHuka o cadpxuHu T[lpojekma e2eonowKux ucmpaxueara U
Enabopama o pesynmamuma 2e0sioWwKux ucmpaxusara (,Crn. anacHuk 6p. PC”
51/1996 u 45/2019), [IpasunHuka o0 rnompebHOM cmeneHy u3y4eHocmu
UHXeHePCKO2e0TOWKUX ceojcmasa mepeHa 3a rnompebe nnaHupara U epahera
(,Cnyx6eHu enacHuk PC* 6p. 51/96) u SakoHa o nnaHupamy u udzpadmu (,CriyxbeHu
enacHuk PC*, 6p. 72/2009, 81/2009 - ucnp., 64/2010 - odnyka YC, 24/2011, 121/2012,
42/2013 - odnyka YC, 50/2013 - odnyka YC, 98/2013 - odnyka YC, 132/2014,
145/2014, 83/2018, 31/2019, 37/2019 - dp. 3akoH, 9/2020 u 52/2021).

OAroBopHU NPOjEKTaHT: BpaHucnasa borgaHoB, AUNN.UHX.reon.
Bpoj nuueHue: 391 M045 13
Motnuc:
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E.5. TEKCTYAJZIHU AEO



TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

1.yBOA4

CarnacHo Yroeopy 3akrbydeHom uamehy MPAOA HOBOIT CAOA — TPAOCKA YIIPABA 3A
KOMYHAITHE NMOCNOBE Hoeun Cag (6p. 111-352-4/21-21 og 02.08.2021. rog.) u rpyne noHyhaua:
A.0. Xungposasog OTO* ns Hosor Capa ca NP N’EOAETCKU BUPO ,MEPVOVNJAH MPOJEKT*
Hoen Cap, cTpydyHuM TUM 3a reoTexHuyka uctpaxueawa ,Xvaposasoga ATO* je ypagno oBaj
EnaGopart o reoTexHM4YKUM ycrnoBuma marpagmwe 3a ] TpaHcdep cTaHuue ca peumKiaxHuv
ueHTpoM y Bpbacy koja je cacTtaBHM Oe0 cucTtema 3a ynpasribake oTnagom 3a pag Hoeu Cag m
onwTtunHe bayka MNanaHka, bayvku MNeTpoeau, beounH, YKabarb, CpbobpaH, TemepuH n Bpbac.

eoTexHW4Yka OOKyMeHTauuja je ypaheHa y cknagy ca Baxehum nponucmma, HopMatMBMma W
cTaHgapguma nponMcaHuM 3a u3pagy OBe BPCTe TeXHUYKE JOKyMeHTauuje: 3akoHOM O pyAapcTBy U
reonowknum muctpaxmearwmma (Cn. rmacHuk PC 101/15, 95/18 n 40/21), 3akoHOM O nnaHuvpamwy u
narpaghtun (Cn. rmacHmk PC 72/2009, 81/09-ucnpaeka, 64/10-oanyka YC, 24/11, 121/12, 42/13-
oanyka YC, 50/13- ognyka YC, 98/13-oanyka YC, 132/14, 145/14, 83/18, 31/19, 37/19, 9/20 un
52/21), TlpaBUNHWKOM YCNOBUMA, KpUTEPUjyMMMA W CagpXMHM Mpojekata CBUX TeOMOLLKUX
nctpaxunsana (Cn. MachHuk PC 45/19 n 72/21), MNpaBurHMKOM 0 NOTpebHOM CTeneHy U3y4yeHOCTH
NHXXEHEPCKOreoroLLKNX CBOjCTaBa TepeHa 3a notpebe nnaHvpawa, npojektoBawa v rpahema (Cn.
rnacHuk PC 51/96), n gpyrum Baxkehum nponucmuma 3a nspagy oBe BpCcTe OKYMeEHTauumje.

Bpcta n 061MM uctpaxmBana cy geuHncanm MNpojekTHuM 3agaTkomM. Pagosu cy n3BefeHn y ceemy
npema lNpojekTHOM 3aaaTkKy.

N3BeneHa ncrpaxueara 06yxBaTajy TepeHcke pagose, nabopaTopujcka ncnutneBamwa U kKabUHeTCKy
obpaay ca nHTepnpeTaumjom pesynrara.

TepeHckum pagoBuma obyxBaheHO je M3BOheHe WUCTPaKHUX pacKkomna, WHXeHEePCKO-reornoLKo
KapTupare MCKONaHor Matepujana n 3ngoBa packona, y3vMmame penpeseHTaTMBHUX y3opaka Tna 3a
nabopaTopujcka reomexaHuyka WUCNUTMBawa, Mepere HMBOaA MoA3EMHE BOAE W CTaTUYKM
neHeTpaunoHn TecT. JlabopaTopujCKMM reoMexaHnymkum UcnuTuBarwmMma Trna geduHucaHe cy
PU3NYKO MEXAHNYKE KapaKTepUCTUKe Trna Ha ogabpaHum y3opumma Kao n omntpaumoHa CBojCcTBa.

KabuHeTckom 06pagomM 1 MHTepnpeTaunjoM TEPEHCKNX pe3ynTata u nabopaTopmjckux ncnuTnBama,
CcayMh-eHa je reoTexHUYKa Crivka UCTpaXHOr npocTtopa. Y Bugy nocebHux nornaerba y enaboparty
AaT je npukas: BpcTe n obMma m3BedeHux pagoBa, NMUTOSOLLKOr cacTaBa TepeHa ca napameTpuma
U3NYKO-MEXAHNYKMX CBOjCTaBa M3ABOjEHUX CPeanHa, XMOPOreoroWKNX KapakTepucTmka U cTaka
noas3emHe BoAe U OnwTu re0TEXHUYKN YCIOBM U3rpaake objekara.

TepeHckn UCTpakHU pagoBu ypaheHun cy Kpajem aBrycta meceua 2021.roguHe. JlaGopaTtopujcka
ucnutmBawa M obpaga nogataka BpLUEHM Cy CYKLECMBHO MO MpucTM3awy Yy3opaka. WM3paga
3aBpLUHOr enaboparta ycneguna je Tokom anpuna 2022. roguHe.

ALl "Xudposzaseod AT", Hoeu Cad 1
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2. BPCTE U OBUM U3BEOEHUX UCTPAXUBAHA

2.1. Uckon UCTPAXHUX jama Ca UHXeHepPCKO-reosfiIolWKNM KaptTupambem

Mckon UcTpaxkHUX jama je nsBefeH ca OCHOBHUM LMSBEM [a Ce Ha UCTPaXXHOM MpoCTopy yTBpAM
NUTOMNOLLKM cacTaB U CTPYKTypa Tna, HUBO NOA3eMHe BOAE U Aa Ce Y3My penpes3eHTaTUBHU y30pum
Tna 3a nabopaTopujcka reoMexaHn4yka ucnutmeama, 063nMpomM ga je TepeH Takse mopdponoruje aa
HKWje npucTynayvaH 3a Oywahy rapHuTypy.

Ha nctpaxxHom npocTopy uckonaHe cy 3 UCTpaXXHe jaMe OpUjeHTaUMOHNX OumeH3unja: gyxunHe 2.00-
2.10m, wwupuHe oko 0.70m n pybwmHe op 3.5-4.0m. [dybuHa wuckona 6OGuna je ycnoerbeHa
cTtabunHowhy nckona n nojasom noasemMHe Boge. NpocTopHM NONOXaj UCTPaXXHMX jaMa NpuKasaH je
Ha npunory 6p.2. Pe3yntatu kapTupara WCTPaXHWX jama npukasaHu cy Ha npunory 6p.4., a
OCHOBHE TeXHWYKe KapaKTepuUCTUKe UCTPaXKHWUX jama npukasaHe cy y Tabenu 6p.1.

Tabena 6p. 1
Pen. | OsHaka Kote KoopauHate OybuHa Iy6uHa oo Oatym
. BOOE
6p. jame TepeHa nckona
Y X (M)
(M.H.M) (m)
1. IJ-1 79.3 7 397 349 5047 216 3.80 3.50 23.08.2021.
2. 1J-2 79.0 7 397 350 5047 184 3.50 3.20 23.08.2021.
3. 1J-3 83.1 7 397 348 5047 138 4.00 cyBa 23.08.2021.

Mogauy o Ay6uHM [0 HMBOA NOA3EMHe BOAE MpuKkasaHu y Tabenu ogHoce ce Ha nojaBy Noa3eMHe
BO/Ie Y BpEME MCKoMa UCTpaxHe jame.

Ynopeoo ca WCTPaxHWM packonaBakteM BpPLUEHO je U UHXEHEPCKO-TeosioWKO KapTupawe
nckonaHor maTepujana v 3ugosa packona. KapTupare je BpLIeHO BU3YeriHO, MakKpOCKOMNCKM ca
UMbeEM [a ce YTBPAW: NMTOMOLLKM cacTaB, CTPYKTypa Tna, KpynHoha 3pHa, KapakTepuctuke
NNacTUYHOCTU, KOHCUCTEHTHO CTawe, TBpAuHa, 60ja, NpUCYCTBO OpraHCKUxX MaTepuja, NpuUCyCcTBO
xuapokcnaa ®e n MH kao 1 apyre kapakTepucTUke Koje ce Mory BU3yenHo 3anasuTu.

Mpunukom kapTupaka jesrpa, u3abpaHn cy penpe3eHTaTVBHU Yy30puuM Thna W3 nNpupoaHe
KOHCTpYKLMje TepeHa 3a nabopaTopujcka reomexaHudka ucnutmsawa. HenopemeheHnu ysopum
BafeHn cy 13 KapakTepucTUYHUX 30Ha, a nopemeheHn nocne ceBake NPOMEHe NUTOMOLLKOr YraHa.
Y3opum cCcy y3umaHu 3a yTBphuBake WOEHTUDUKALMOHO-KNACUPUKAUMOHNX WU OTNOPHO-
aecdopmabunHmx ceojcTtaBa kao n ogpehuBakbe 0gHOCa MakcMMarnHe CyBe 3anpeMUHCKE TEXUHE U
onTumanHe BrnaxHocTtu (MpokTopoB onuT).

CBu y3opum npu KapTupawy Cy NPOMUCHO nakoBaHW u obenexasBaHn (MecTo, objekaTt, O3Haka,
aybvHa un pgaTym) M OTNpeMaHn Yy reomexaHuuyky nabopatopujy "Xugposasoga [ATO" Ha
NCMUTMBAH-E.

ALl "Xudposzaseod AT", Hoeu Cad 2
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Pesyntatu nctpaxHor packonaBaha 1 MHXEeHEPCKO-reoroLLKOr KapTupawa Matepujana npmkasaHu
Cy Yy BuAy 3anucHuKa UCTpaxHuxX jama (npunor 6p.4) u CUHTE3HO Y BUOY WHXEHEPCKOreOonoLLIKor
npeceka TepeHa, (npunor 6p. 3.)

2.2. CTaTU4KM NeHeTpaLoOHU TeCT

Y uwby pobujarba KBanUTETHUX in-situ® nogataka o (PU3NYKO-MEXAHUYKMM W OTMOPHO-
aedopmabunHmm KapaktepuctTMkama Tria KOHTUHYMpaHo no AyOuHW, M3BPLUEH je ONWUT CTaTuyke
neHeTpauunje ca nujesokoHycom (CPTu). Onut je wn3BpLIEeHn MNEHETPOMETPOM MaKCMMariHor
kanauuTteTa 200 kN a ocTBapeHa aybuHa yTuckmeama je 15m.

MpuHUMN onuTa ce cacToju y YTUCKMBAkY KOHyca CTaHAapOHWX OMMEH3Wja Yy TNO, KOHCTaHTHOM
Op3nMHOM yTUCKMBaka of 2 cm/s, Npu YemMy Ce BPLUM KOHTMHYMpPaAHO Mepew-e OTnopa npoaupaky
KOHyca, Tpewe Mo OMOTady K MopHW nputucak. HakoH m3Bohewa onuTa, CMpoBWM pesynTtatu cy
obpaheHn, npu yemy cy yTtBpheHn napameTpy OUINYKO-MEXAHUYKUX, OAHOCHO OTMOPHO-
AedopmabunHux cBojcTaBa Trna KOHTUHyMpaHO no AyouHu. Ha ocHoBy nogataka craTuuke
neHeTpauuje yTBpaANTM ONacHOCT o NukBedakumje Tna.

PesyntaTtn ncnutmeara obpaheHun cy y3 noMoh nuueHumMpaHor nporpama 1 npukasaHu Ha npunory
Op.5.

lMpocTOpHM MonoXaj M3BeOEHUX UCTPaKHMX pagoBa MpuKasaH je Ha cuTyauuju TepeHa pasmepe
1:1000 (Mpwunor 6p.2)., a KOOpAMHATE U3BEOEHOr onuTa cTaTuyke neHeTpauuje y Tabenu:

Tabena 6p. 2
OsHaka Oy6uvHa uctpaxHor Kote KoopauHaTe
NCTpaXHor pana Y X
TepeHa
paga M) p
(M.H.M)
1. CPTu-1 15 80.3 7 397 334 5047 197

2.3. llabopaTopujcko ucnutuBamwe hPM3NYKO-MeXaHMYKUX KapaKTepmucTMKa Tna

INabopaTopujcknum ncnutueawuma obyxsaheHu cy penpe3eHTaTMBHN Y30pumn Tra Koju cy y3eTu npu
UCTPaXXHOM packonaBaky M3 NPUPOLHE KOHCTPYKLUMje TepeHa M 13 AernoHOBaHOr maTtepujana npu
yeMy Cy 3acCTyrSbeHW CBM JIMTONMOLUKM YNAHOBWM KOju cy YyTBpheHn [o aybuHe wusBegeHux
NCTpaxunBama, a Koju Cy ce cTaHgapAHUM nabopaTopujckum MetTogama MOorfv ucnutaTw.

Y oKkBMpY MCnNUTUBawa M3BELEHM Cy ONUTU uaeHTudurkauumje n knacudgukaumje kao u NpokTopos
onuT ogpenuBawa onTUMarHe BraXXHOCTU U MakCMMarnHe CcyBe 3arnpeMUHCKE TEXUHE.

Na6bopaTopujcka ucnuTvBawa Cy BplleHa npema noctojehum ctaHgapauma no Beh yTBpheHo]
MEeTOoO0IorujN.

KoedumumjeHTn puntpaumje cy oapehenn nocpeqHo, Npeko anjarpama rpaHyrioMeTpuje no MeToam
USBR-a 1 Hazen-a, a cteneH HepaBHOMEpPHOCTM 3pHa no metoan Hazen-a, a no hopmynu:

U = deo/ dio

Pesyntatn nabopartopujckux wucnutuBawa pfatu Cy Yy OKBMpy MWM3BewTaja O WU3BPLUEHUM
nabopaTtopujckum ncnutuBawuMa (npunor 6p. 6), roe cy npukasaHu getarbu MojeaAuHUX onuTa,
KpuBe 1 aujarpamu Kao u TabenapHu nperneq ceux yTBpheHux napamertapa tna.

ALl "Xudposzaseod AT", Hoeu Cad 3
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3. PESYNTATU USBEOEHUX UCTPAXUBABA

3.1. FeomopdponoLuke KapakTepucTUKe U reosiollka rpaha TepeHa

WcTpaxxHn npoctop koju je npeameT oBor Enabopata y reoMopdonowwkom cMucny npunaga
rpaHUYHOj 30HW NecHe Tepace W anysujanHe paBHU PELIeHTHOr BOOOTOKa Koju je npeypeheH y
Benukn badkn kaHan, ca jykHe cTpaHe, Kao 1 anyBMOHa NOBPEMEHOr BOOOTOKA KOjU YMHU NCTOYHY
rpaHuLy UCTpaxHor npoctopa. [enysujanHo-nposyBujanHMM npouecruma fecHn ceauMeHTn Tepace
TpaHCMNOpPTOBaHM CYy Yy XUMNCOMETPUCKM HWXKe AenoBe TepeHa, npema arnysujaniHUM paBHUMA
BogoToka obpasyjyhu penyeujanHo nponyeujanHe ceaummeHTe. KoTe TepeHa rnecHe Tepace y
CEBEPHOM UM ceBepo3anagHOM AeNy UCTpaXKHOr npoctopa ce Kpehy y uHTepany 84.5-86.0MHM.
lMpema UCTOKY 1 jyry KOTe TepeHa NMOCTYMNHO onajajy Tako Aa Cy y 30HM MCTOYHOr KaHana kpehy y
nHTepBany 79.0-79.30MHM. Y3 cam KaHan KoTe Cy HewWTo BuEe BepoBaTHO HacTasne AenoHOoBaHeM
MaTtepujana npu ymwhewy kaHana. Y jykHom geny npeameTHOr npocTopa opMmnpaHa je genoHuja
npeTeXXHo rpaheBUHCKOr WyTa ca KoTama oko 83 MHM.

"eonowka rpaha wuper npocTopa UCTpakmBara npukasaHa je Ha reofniowkoj kaptu (cnvka 1) koja
je cermeHT OcHoBHe reonoLuke kapTe nuct L 34-88 pasmepe 1:100.000.

Aluvijum: alevritski peskovi i glinovito-
peskoviti alevriti

b Barski sedimenti: gline i alevritske gline

| Sitima gpr | Deluvijaio-proluvijaini sedimenti;
glinovito-peskoviti alevriti
| bohs iLasoi‘d‘ni sedimenti: glinovito-peskoviti -
; P-W | algvriti (wirm) \ Kopneni les morfolodki oblikovan
: "W | (wdrm)

b-w 1 Barski les (wdrm)

Cnuka 1. OcHogHa 2eornowka epaha wupeez nodpydja

ALl "Xudposzasod A4T", Hosu Cad 4
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Ho nybvHa nHTepecaHTHUX ca rneguwa yHauparwa komnnekca objekata TpaHcdep cTaHuue ca
peunKknaxxHMmM LEeHTPOM, TepeH usrpahyjy ceammeHTn kBapTapa. MohHocT oBux cegumeHaTa
npeaMeTHUM UCTpaxuBawMMa Huje yTBpheHa anu ce Ha OCHOBY perMoHarnHux UCTpaxusaka ca
curypHowhy moxe pehu ga cy kBapTapHu cegumeHTn gebrbmHe Behe og 120 m. Y cknony
KBapTapHUX Hacnara Ha UCTpPa)HOM MpOCTopy npeosnalhyjy eonckn ceagMMeHTu necoungHor Tuna,
npeTanoXeHn Yy BOAEHWUM cpeduHamMa Wnu TpaHCNopTOBaHW AenyBujanHo  MponyBujanHuM
npouecnma 1 oanoXeHN y XMNCoMeTPUCKN HXKMM OenoBuMa TepeHa. Y Mak0j Mepu permctpoBaHmu
cy n 6apcku cegmmeHTmn y cnabo oueaHMM AenoBumMa TepeHa.

3.2. FeoTexHU4Ke KapaKTepucTtuke VI3ABOjeHVIX JINTONOLWKUX 4YNnaHOBa

M3BedeHa reonolwlka UcTpakmBakwa ykasyjy Aa je, Ha nokauuju TpaHcdep cTaHuue, NUTOMOLLKO
CTPYKTYPHM cacTaB TepeHa, OO AyOWHe uCTpaxuBawa, penaTtMBHO jedHOCTaBaH W YjeOHayeH.
Marpahyjy ra, y oCHOBW, CEANMEHTN €OJICKOr MOopekKsia, U NpeunsHmnje npetanoxeH 6apckm nec.
AHTpOreHa akTMBHOCT HapyLuuna je NnpMpogHe ycnose u npoy3pokaBarna notpebe 3a npeysmmMmatem
ogrosapajyhux TeXHU4Ykux mepa.

CneuundudHOCT npocTopa je Aa je y NpeTxXO4HOM nepuoay OBaj MpOCTop Hajnpe KopuwheH kao
nosajMulITe mMaTepujana a 3aTtMMm je y jy>KHOM geny npocTopa M3BPLUEHO AEeNOHOBaHe OTnagHor
Martepujana npeTexHo rMMHOBUTOr mMaTtepujana ca rpaheBMHCKAM LUYTOM M KOMYHarHor otnaga y
MaH0j Mepu. Y LUeHTpanHuMm genoBuma nNpoctopa Aenpecuje, npema nocrtojehem menvopaunoHoM
kaHany, 300r nower gpeHnpara NOBPLUMHCKUX BOAA, AOLWSIO je A0 pa3Boja npoueca 3abapuama,
dopmMmpara HMcke 6apcke Beretaumje.

Y norneny reoTexHUYKMX yCroBa M3rpagre, Ha UCTPaXKHOM MPOCTOpY, A0 OyOVHe MUCTpaxuBatsa,
“3OBOjeHe Cy 4YeTUMpu KBa3MXOMOreHe cpeauHe, koje ce MefycobHO pasnukyjy no cacTasy,
CTPYKTYPHMM CBOjCTBMMA M (DU3NYKO-MEXAHUYKUM KapakTepucTMKama.

Monoxaj n mehycobHM 0gHOCK M3OBOjJEHNX NUTOSOLLKMX YNlaHOBA MPUKasaHW Cy Ha reoTexXHUYKOM
npeceky TepeHa 1:250/200 (npunor 6p.3). Y garbem TekcTy npukasahe ce CTPyKTypHa U pusnyko-
MexaHW4YKa CBOjCTBA U3ABOjEHNX NMUTOSMOLLKMX YnaHoBa nayhun oa noBpLUMHE TepeHa NnpemMa gyouHu:

- TexHoreHe Hacnare (1)
- XymudpmumpaHa rnvHa (2)
- [MuHa npatwmHacTa (3)

- [MWHa cpearse NnacTnu4HocTn (4)

TexHoreHe Hacnare (1)

TexHoreHe Hacnare narpafyjy NOBpLUMHCKE OEerOBE TEPEHA Y jy)KHOM [ieny UCTPaXKHOr npocTopa y3
nokanHu semrbann nyT. VictpaxkHm packon 1J-3 je nokasao ga Ccy TexHoreHe Hacnare gebrbuHe OKo
4.0m. lopwa 30Ha oBMX Hacnara, oo gybuHe 1.20m je npencraBrbeHa NPEeTeXHO rpaheBUHCKUM
LUYTOM Ca NPOMEHIBMBUM anu MaknM cagpajeM caBpeMeHor KoHyHanHor otnaga. [lybree 3oHe cy
npeTcTaBrbeHe MMUHOBUTO-MNPaLUMHACTUM MeTepujanoM Aa yKnonuMma KpynHux komaga v 6rokosa
GeToHa KOju OOCTUXY BenuYMHY W OO0 jedHOor MeTpa. HakoH yknawawa KpyrnHUX Komaga OBaj
maTtepujan ce morao nabopaTopujcku ucnutatu n gobujeHn cy cnegehu pesyntatu.

paHynomeTpujcke aHanu3e cy nokasane pda 4vectuuya cutHujux o 0.002mm wma 9%, Aa
npawwunHacTux Yectmua (og 0.002-0.06mm) nma oko 79% un ga neckosutnx Yectmua (0.06-2mm) nma
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12%. Ocrana ucnutaHa huanYKo-MeXaH1YKa CBOjCTBa MMajy BPeAHOCTV napameTapa:
* 3anpemuHcka TexunHa
- YBPCTUX YecTumua
¥s = 26,8 KN/m?3
* MpnpoaHa BnaxHocT
w=17,8%
* CTahe KOHcuCcTeHuumje
rpaHvua Tedewa wl=33,0%
rpaHuua nrnactndHocTn wp=18,0%
MHAekKc nnactmyoctn Ip=15,0%
WMHAEKC KoHcucTeHunje 1c=1,013
* KoedpmunjeHT BOOONPONYCTIBMBOCTH
- no USBR-u
k= 25x 10° cm/s

3 oBe cpeanHe y3Tu cy y3opum 3a lNMpokTtoos onut. MpokTopoBuMM onuToMm AobujeHa je makcumanHa
cyBa 3anpeMuHcka TexuHa 36ujeHor Tna (3a geduHrcaHy eHeprujy 3bumjara) yd = 16,9 kN/m3 npu
ONTUManHoj BnaxHoctn w = 17 %. OnTumarnHa BRaxHOCT je Bpno 6nucka npMpogHoj BNaXHOCT, Y
MOMEHTY WUCMUTMBawa Te Ce OBakaB MaTepujan HaKOH yKNnawaha KpYnHWX Komaga MOXe Iako
36ujaTn 6e3 gogaTHOr Bnaxewa unu cywewa. 1o rpaHynomMeTpujckoMm cacTaBy OBakaB MaTepujan
je noragaH 3a 3bujarbe, a napameTpyn PU3MYKO-MEXAHUYKMX CBOjcTaBa nocrie 3bujama Cy HewTo
BULUM Of WHTAKTHOr Mmartepujana y nognosun. CagpXkaj OpraHCkMx maTepuja je He3HaTaH W
NUCNNTBaHKEM HUje OeTEeKTOBaH.

Xymucdumumpana rnuHa (2)

PerncrtpoBaHa je y XUNcoMeTpujCKN HWKMM JenoBMMa TepeHa UCTpaxHum packonuma 1J-1 un 13-2.
LLTo ce Tu4e weroBor HacTaHka, moryhe je ga je HacTao y paHujuMm nepvognma SEenoHOBaHkEeM cCa
Opyrux rnokauuja vnu TOKOM npoueca uvwhewa kaHana. lNpeTcTaBrbeH je rmuHama mane no
cpedre NNacTU4HOCTM Koja je flako uensbuBa M KpTa, MakpornoposHa u cnabo KoHconuaosaHa.
PernctpoBaHo je npucycTBO CUTHUX Xunuua burba. boje je TamHo cmehe go upHe.

"paHynomeTpujcke aHanu3e cy nokasane ga vectmua cutHujux og 0.002mm (rMUHOBUTUX) MMa Of
10%, oa npawwnHactmx Yectuya (0.002-0.06mm) nma 80% un neckoBuTtux (0.06-2mm) nma 10%.

Ocrtana ncnutaHa o13n4ko-mMexaHn4yka CBOjCTBa MMajy BPeAHOCTM nNapameTapa:
* 3anpemMuHcKa TeXunHa
- YBPCTUX YecTumua
¥s = 26,9 KN/m?3
* [MpnpoaHa BnaxHocT
w=21,1%
* CTame KOHCUCTeHUuje
rpaHvua Tedewa wi=38,0%

rpaHuua nnactnyHocTn wp=21,0%
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nMHAeKc nnactuyoctn Ip=17,0%
WMHAEKC KoHcucTeHuuje 1c=0,994
* KoeduuujeHT BOAONPOMYCTIBUBOCTU
- no USBR-u

k= 2,6x10° cm/s

M3 oBe cpeauHe y3Ttu cy y3opum 3a [NpokToos onuT. [NpokTopoBnM onntom gobujeHa je makcumarHa
cyBa 3anpeMuHCcKa TexuHa 36ujeHor Tna (3a aeduHucaHy eHeprujy 3éujarwa) yd = 17,8 kN/m3 npu
ONTUManHoj BnaxxHocTn w = 16,4 %. Cagpxaj opraHCKux Matepuja UCnuTaH je Ha y30pKy Ao aybuHe
0.30m 1 nsHocu 5,82%, Te je oBy 30HY NOTPebHO enMMmnHMUCaTK ncnog objekara.

FMuHa npawunHacTa — bapcku npeTtanoxeH nec (3)

OBa cpeguHa je y NnpBOBUTHOj KOHCTPYKLUMjU TepeHa nsrpahnmeana HenocpeaHy NoBpLUMHY TepeHa caga
3anexe y noguMHuU TEXHOreHMxX Hacnara u Xymmguumpade rnmHe. MohHocTu je oko 8M 1 3anexe 4o OKo
kKote 70 MHM. Y nUTOMOLIKOM CMWUCAY YMHW je npawmHacta rnvHa Mane a pehe u cpegwe
NIacTUYHOCTU MECTUMUYHO MEecKOBUTA, NoBehaHe je BMaXHOCTM, JOCTa KpTa U flako Lenrbuea, ca
nojaBoM MmnaseBa xuapokcuga reoxha u cutHe dayHe (ocTaum rbywTypuda nyxuha). boje je
Hajuyelwhe cBeTne XyTocuBe ca PeTKUM MPKO-CMBUM MI1a3eBMMa.

JNNabopaTopujckum  ncnutmBarbnuma ytepheHn cy cnegehm napameTpyu (U3NYKO - MEeXaHWYKUX
CBoOjcTaBa:

* 3anpemMuHcKa TeXunHa
- YBPCTUX YecTumLa
¥s = 26,7 — 26,9 kN/m?3
- NPMPOOHO BMAXHOr TNna
y =19,1 - 19,3 kN/m?
- cyBOr Tna
vd = 14,7 — 15,8 kN/m?3
- 3acuheHor Tna
yz =19,2 - 19,9 KN/m?3
* MoposHocT
n=413-45,0%
* MpupoaHa BnaxHocT
w=222-295%
* CTare KOHCUCTeHuumje
rpaHvua Tedewa wl=31,0 — 37,0 %
rpaHvua nractuyHoctmn wp=17,0 — 19,0 %
nMHAeKc nnactmyoctn Ip=12,0 — 19,0 %

nHAeKc KoHcucTeHuuje 1c=0,342 — 0.800
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* MNapameTpu yHyTpaLke YBpcTohe Tna
- yrao yHyTpallker Tpewa
¢ =19-20°
- Koxesuja
c =9,0 — 12,0kN/m?
* Moayn CTULLISbMBOCTHU

npu ontepehewy og 100kN/m?
Mv = 2259 kN/m”

* KoeduuujeHT BOAONPONYCTIBUBOCTU
- no USBR-u

k= 1,2-2.8 x10° cm/s

OTnop Koju je Gapckun NpeTanoXeH nec Npyxao Npoanpamy KOHyca Npu CTaTUYKOM NeHeTpaLuoHOM
TeCTy ce Kpetao y wmHTepBany (.=1,5-4,0 MPa, npoceyHo q.=2,4 MPa. Octanu napameTpun oBe
cpeauHe gobujeHn Npy CTaTUYKOM NEeHeTpauMoHOM TecTy umajy crnegehe BpegHoCcTu: KoepuunjeHT
dunTtpaumje k=5x107-5x10° cm/s; moayn ctuwrbmMBoctn M,=20-40 MPa; ekBumBaneHTaH 6poj
yoapaua npv ctaHgap4HoM neHeTpauuooHoM TecTy (3a 30cm) N=6-12; jegHoakcujanHa 4spcTtoha
oc 80-130 MPa.

FnuHa cpegke nnacTuvHocTu (4)

OBa cpeagmHa yTBpheHa je cTaTUYKUM MeHeTpaumoHMM TecTom Aybrbe of kote 70 MHM.
lMpeTcTaBrbeHa je rnMvHama cpefre MNacTUYHOCTU Koje Cy YjedHayeHor cactaBa W CBOjcTaBsa,
Aobpo 36ujeHe.

OTnop Koju je oBaj NUTOMOLLKM YnaH Npyxao npoaupary KOHyca npu CTaTUYKOM MeHeTpaunuoHOM
TecTy je 6MO gocTa yjeaHayeH n Kpetao ce y uHTepsany (.=1,5-2,0 MPa, npoceyHo g.=1,7 MPa.
Ocrtanun napameTpn oBe cpeguHe JoOujeHn Npu CTaTUYKOM NEeHeTpauMoHOM TecTy umajy cnegehe
BpeaHocTu: koeduumjeHT duntpaumje k=1x107 cm/s; mogyn crtuwrbmsoctn M,=10-20 MPa;
ekBMBaneHtaH ©Opoj ygapaua npu CTaHgapgHOM neHeTpaumooHom Tecty (3a 30cm) N=8-10;
jeaHoakcujanHa uBpctoha oc 50-70 Mpa.

3.3. Xuaporeonoluke KapakTrepucTumke

Ha wvpem nogpyyjy XxvaporeosnoLuke oafIke TepeHa Cy YCIioBIbeHe reoroLwKom rpafom TepeHa
N XNOPOMOLLKO-KNUMAaTCKUM ycrosuma. [Jo oybuHe ncTpaxusara perucTpoBaHn Cy rMUHOBUTU
ceaMMeHTM Beoma cnabo BogonpornycHW. Ha noBpwuHW TepeHa BOAe Koje MoTudy of
aTMocdepckux nagaBuHa ce 3agpKaBajy jep ce TELWKO M cnopo MHuNTpupajy y aybroe genose
TepeHa 1 Nonako oTudy npema ApeHaXHOM KaHany Ha MCTOYHOj rpavum npocTopa.

Tokom un3BOhEeHa UCTPaXHMUX packona HUMBO MOA3EMHE BOAE CE KpeTao Yy OKO KoTe 75.80MHM.
O63unpom ga cy pagosu nu3soheHn y aBrycty meceuy, npouewyje ce ga 6u makcumanHu HUBOM
MOFiM OUTU BULLK U A0 2-2.5M.
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3.4. CaBpeMeHMU ersoreHu npowecu m nojase

TOKOM MHXXEHEPCKOreosoLWKOr KapTuparka TepeHa, Ha WCTPaXHOM noapydjy Hucy npumeheHe
HecTabunNHOCTN TepeHa y CMUCAY MNojaBe KNu3uwTa, O4POHA Mnu Apyrux npoueca koju 6u mornm
yrposunu oygyhe objekre.

3.5. CemaMmnyHoOCT TepeHa

[eTarbHa MuUKpocensmmyka pejoHusaumja oBor nogpydja Huje paheHa. [NapameTpu cenammyHOCTU
npeysetm Ccy ca WHTepHeT cTpaHe Penybnuukor cemsmonowkor 3aBoga Cpbuje
(http://lwww.seismo.gov.rs/) — cnuke 12 n 13. lNpema KapT¥ CenaMu4Kor xasapga 3a O4YeKMBaHo
MaKCMMariHO XOPW3OHTanHO yOp3ake Ha OCHOBHOj] CTeHM — Acc(g) M OYeKkMBaHM MaKCUMarHu
WHTEH3UTET 3eMrboTpeca — Imax y jeamHnuama EBporncke makpoceumsamuuke ckane (EMS-98), y
OKBUpY nospaTHor nepvoga o 95 n 475 roguHa Mory ce O4YeKkMBaTU 3eMIbOTPECU MaKCUMarnHor
WHTEH3uTeTa 1 yopsaha npukasaHu y Tabenm 3.

lMoBpaTHM nepuog BpeMeHa (roguHe)

95 475
Censmunykm napameTpu
Acc(g) max. 0,03 0,05
Imax (EMS-98) V-VI VI

Tabena 3: CeusMuyku napamMempu 3a pasfiudyume epemMeHcke rnospamHe repuode
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Cnuka 2. N13800 u3 kapme ceuamu4ykoe 3agoda Cpbuje uspaxkeH y cmerneHuMa Makpoceu3mMu4yKo2
UHmMe3umema 3a nospamHu nepuod od 95 2oduHa
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4. TEOTEXHUYKWN YCINTOBU U3ITPAOHKE OBJEKATA

AHanM3oM CBUX MPUKYNIbEHUX NoJaTaka O TepeHy Kao MPUPOAHOj KOHCTPYKUMM M NPeTXogHOM
0OMMHOM aHTponoreHom aktueHowhy, a Mmajyhm y Buay TEXHWYKE KapakTepucTuke objekata u
HMXOBY HAMEHY Kao 1 OKpyXere Yy kKoMe he ce n3soguTu, 3akibydyje ce aa he ce pagosu M3BoanTU
y CnoxeHuMm ycnosuma. [eTarbHM OnNuCK, CBOjCTBA W KapakTepuUcTuke MOojeguMHUX JTIMTOMOLLKUX
jeduHuua, Kao M XuaporeornoLwKkn YCnoBu, o 3Ha4vaja 3a OUeHY reoTeXHUYKUX YCnoBa usrpagse
npvkasaHu cy y NpeTxo4HOM Mornassby.

Komnnekc TpaHccep cCTaHuue ca peunknaxHum LeHTpom obyxBaTa Behu 6poj objekara.
Haj3HauajHMju 1 KOHCTPYKTMBHO HajcnoXeHuju objekaT je objekaT xane 3a cenapauujy. Xana je
npusemMHn objekaT, cnorbHUX gumeHsnja rabaputa 50.0 x 20.90 m n kopucHe BucmHe h=6.50 m.
Ob6jekaT je NpOjeKToBaH Yy CUCTEMY YenMYHMX CTyOoBa U peLleTKacTUX KPOBHMX Hocauda.
dyHaouparse o6jekTta je npegsuheHo Ha AB TemerbMma rpegama wupuHe 1.0 m Ha Oy6uHM
dyHanparwa Dr= 1.1 m Temerbu ce ussoge og apmmpaHor 6etoHa. Micnog Temersa ce nocraerba
TamnoH cnoj 6etoHa gebremHe 10.0 cm. Wcnog nognoxHor GeToHa ce noctaBrba TaMMOH Crloj
WwrbyHka aebromHe 20.0 cm, ca Habujawem o 36ujeHocTn Mc=30 MPa.

HagcTtpelwHuya OTBOPEHOr Tuna, CNOSbHUX AUMEH3Mja HaTKpuBeHe nospluvHe 26.0 x 18.0 m.
KoHcTpyKumja HagcTpewHuue je npeasuheHa of 4YenuuHux npoduna. PyHaupawe objekTa je
npeasuheHo Ha AB Temerbuma camumma gumeHanja 140x70x100 cm n 180x90x100 cm Ha ay6uHM
dyHamparwa Dr= 1.5 m . Temerbn ce page og apmupaHor 6etoHa. Micnog Temerba ce nocrtaerba
TamnoH crnoj 6etoHa gebrbuHe 5.0 cm. Mcnog noanoxHor GeToHa ce nocTtaBrba TaMIMOH Crloj
wrbyHka gebrbuHe 20.0 cm, ca Habujawem go 36mjeHocTn Mc=30 MPa.

HapctpelwHnua peumknaxkHor OocTpBa je OTBOPEHOr Tuna, CMOSbHUX OUMEH3Wja HaTKpuBEHe
nospwuHe: 24.20 x 7.0 m. KOHCTpyKUMja HaACTpPELLUHULUE je NPOojeKToBaHa y CUCTEMY YeNNYHUX
cTyboBa 1 pelueTKacTUX KPOBHUX Hocava. Temerbu cTyboBa HagcTpewHuue cy Ab Temersu camum
anmeHsumja 140x80x100 cm Ha aybuHu dyHaupawa Dr = 1.2 m. Temerbu cy apMmupaHo-6eTOHCKMN.
Wcnopg Temerba ce noctaBrba TaMnoH cnoj 6etoHa aebrouHe 5.0 cm. Mcnog nognoxHor 6eToHa ce
nocTaBrba TaMrnoH cnoj WibyHka aebrbuHe 20.0 cm, ca Habujawem Ao 36mjeHocTn Mc=30 MPa.

MoTnopHu 31Aa je apMmMpaHOBeTOHCKa KOHCTPYKUMja Koju je narpaheH y 3anagHoM geny KoMmnnekca
TpaHcep cTaHuue. YkynHa ayxuHa 3uga je 140 m. BucuHa 3uga je npomeHrsusa og 2.70 m, ca
LWMPUHOM TeMerSbHe nrode o 2.2 m 1 NMHeapHO ce cMaksajy A0 1.65 m Ha no4eTKy O4HOCHO Kpajy
3uga, ca wupuHom TemerbHe nnode og 0.80 m. 3ug je L monpeyHor npeceka, cactoju og on
TemesbHe nnoyve Ha TNy, aebreuHe 4=30 cm n 3nga =25 cm. lNpearwn NpenycT TeMerbHe nrove
n3Hocu 30 cm, a 3agmwu je gyxmnHe 115 cm n nuHeapHO ce cmakbyje 0o 25 cm, Ha NOYeTKy OAHOCHO
Kpajy 3uga. lybuHa cdyHamparwa Dr = 0.8 m Wcnog TemerbHe nnoye ce NocrtaBiba Crioj MpLUaBor
H6eToHa gebrbuHe 5.0 cm 1 TaMnoH cnoj wrbyHka aebrbmHe 15 cm, MMHMManHe BenuynHe 3pHa 16
mm.

36or mopdonorvje TepeHa 1 npucycTea OTNagHOr MaTtepwujana Koju ce mMopa OTCTPaHUTU BESTUKK
6poj objekaTa he ce oyHAMpaTN Ha HAcCyTOM maTepuvjany.

Y 30HM NPMPOLHOr TEPEHA Npenopy4yje ce ckuaake XymycHor cnoja gebromHe 30.0 cm.

MaTtepujan koju je Beh OenoHOBaH Yy jyKHOM Aeny npocTtopa, Kako je Beh onucaHo, je Benukum
Aenom rpaheBUHCKM LLYT KOjU Y FTOpH0j 30HU 0 0KO 1.20M cagpxu n caBpeMeHn KOMyHanHu otnag.
HakoH yknawana ropker crioja ca otnagom, enoHOBaHN rpafeBUHCKN LLYT Ce MOXe KOPUCTUTU 3a
HMBenucamwe TepeHa anu y3 npeTxogHy obpagy. KpynHe komage v3gBojutn M3 mace, a rimMHOBUTO
npawumMHacTO NeckoBUTUM MaTepujan pasactupaTtu y cnojesuma aebrouHe oko 30-40 cm n 36ujatn
MexaHun3aunjoM y TONKMKO npenasa ga ce nocturHe Hajmanwe 95% 36umjeHocTn no lNMpokTopy (cyBa
3anpemuHcka TexuHa y=17,0 kN/m?3). HeonxogHa je nepmaHeHTHa KOHTporna 361jeHOCTV Ha CBaKoM
Crojy 1 A0BOSbHOM Gpojy MCMUTHUX MecTa (jegHO UCNUTHO MecTo Ha cBakux 20-30 m?). YKonuko
rMUWHOBUTOI MaTtepujana Hema [OBOSbHO 3a u3pagy nnartoa, Hacunake je MoXerbHO 3aBpLunTU
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NneckoM NpoBepeHor KBanuTeTa, Ynju napameTpu ce Mory geduHuUcaT HakoH ogabupa nosajMuwiTa
nnu ncnopy4uoua.

Ha oBako npunpemMrbeHy M ucnutaHy nognory Moxe ce m3BpwmTuM dyHauparwe objekaTa npema
npojekty. Y uurby enMMuMHMCawa HepaBHOMEPHOr crieraka MojeAnHadYHnxX Temerba cTyboBa
objekaTta ncnog uenor objekta NnpeaBMaeT! NOCTaBibakbe reoMpexe npuknagHe uspctohe.

MpopayvyHn [03BOSfbEHE HOCMBOCTM Tna ypafheHu cy 3a Hanpen HaBedeHe TeXHUYKE eNnemMeHTe
Temerba, NpoceYHe KoeuLnjeHTE CUTYPHOCTU U HUXKE BPEAHOCTM NapameTapa OTNOpPHMX CBOjcTaBa
npupogHor Tna ytBpheHe nabopatopujckn. Y 063up Huje y3eTo Hacunakwe Tna, 30ujarbe u
nocraeSbarbe reoMmpexa koje he ytnuyatm Ha nosehawe 403BOSbEHE HOCUBOCTU ThNa.

JHo3zeorbeHa Hocueocm mna

MpopayyHn [03BOSbLEHOr Hanpesawa Thna W3BpLIEHM cy npema oppendama [lpaBunHuka o
TEXHUYKUM HOpMaTMBMMA 3a MpOjekToBare M U3Boherwe pafoBa KoL Temerbewa rpaheBUHCKUX
objekara, a npema crneaehoj penaumju:

Pa=Q/A=vy’/2XBXN, xSy Xl,+(Cm+ qtgem) X Ne X Sc X dc X Ic + q

roe je:
Q - YKYNHO BePTUKaNHO JO3BOSbEHO onTepehere Temerba
A - KOpYCHa NoBpLUMHA TeMerba, Tj. OHaj 4eO YKYNHe NOBpLUMHE OCHOBE TeMerba Koju je
pe3ynTaHTHOM CUIIOM LEHTPUYKM onTepeheH
B,L - edpekTMBHa WnpuHa N ayxxmHa temerba A
Y - epeKTMBHa 3anpeMuHCcKa TeXMHa Tra ucnog HMBoa TeMeSbHOr AHa
(Tj.3anpemMmrHCKa TeXMHa CMaHeHa 3a BENUYMHY Y3roHa YKONIMKO NOCTOjn)
q - HajMare edeKkTBHO onTepehere y HUBOY TEMESbHOr Ha MoKpaj TeMerba Koju ce
onpehyje:
3a H > Dy q=Dsxy
3a H < Dy g=([Ds-H)xy’ +Hxy
roe je:
H - oybnHa oo nogsemMHe Boge
Ds - echbekTMBHaA oybuHa hpyHOMpana
@m - A03BOSbEHM MOBMAMCcaHu yrao OTNOPHOCTM Koju ce ogpehyje:
tg om =tgp / Fy
roe je:
[0) - yrao OoTNopHOCTU Ha CMULaHe,
Fo - ogrosapajyhu haktop curypHoCTu

Ne, N, - bakTopM HOCUMBOCTW 3aBWUCHW O BENWYMHE [A03BOSbEHOr MobBunucaHor yrna
OTNOPHOCTK Ha cMmuLanse (pm) KOju cy ogpeheHn nspasmmva:

ALl "Xudposzaseod AT", Hoeu Cad 12



TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

¢=(tg?x (45°+ @ /2) x €9 - 1) x ctge

N, = 1,80 N¢ X tg?p

Cnm - [o3BOSbEHA MOBUMMCaHa Koxesunja koja ce ogpehyje penaumjom
Cm =C/F.
roe je:
C - Koxeswuja Tna,
Fe - hakTOp CUTYPHOCTU

Sc¢, S, - (bakTopn 0bnurka Temerba 3aBUCHM o4 ogHoca B/L, ogpehyjy ce npema obpacumma;
Sc=1+0,20 x B/L
S,=1-0,40 x B/L

de - dhaktop OybuHe 3aBucaH og ogHoca Di/B (gybvHa npema wWupuvHW Temerba)
oapenyije ce:

3aDi<B c=1+0,35xDy/B

3aDi>B dc =1+ 0,35/ (B/Ds+ (0,60/ (1 + 7 x tg* ¢)))

le, I, - dbakTopm Harmba cune Koju cy 3a LEeHTPUYHO BepTUKanHO oTnepehere jegHaku
jeavHuuM.

Tok 1 pesynTtaT npopadvyHa npukasaH je Ha crnegehum ctpaHama.

ALl "Xudposzaseod AT", Hoeu Cad 13



TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

NADSTRESNICA

NOSIVOST TEMELJNE STOPE

Df= 1.2 (m)
NPV= 5 (m)
GAMA= 19.5 (kN/m3)
GAMA'= 9.8 (kN/m3)
FI= 19 *

= 9 (kN/m2)
Ffi= 15

Fec= 25

B= 0.8 (m)

L= 1.4 (m)
dc= 1.525

tgFI= 0.344327613
tgFIm'= 0.229551742

FIm'= 12.92836923

Cm'= 3.6

Ng= 3.242427456

Ng= 0.93

Nc= 9.77

Sg= 0.771428571

Sc= 1.114285714

Ig= 1

Ic= 1

po' (suv t)= 234 (kN/m2)
po' (pot t)= 60.26 (kN/m2)
ga= 175.127655 (kN/m2)

ALl "Xudposzaseod AT", Hoeu Cad
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TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

NADSTRESNICA OTVORENOG TIPA

NOSIVOST TEMELJNE STOPE

Df= 1.5 (m)
NPV= 5 (m)
GAMA= 19.5 (kN/m3)
GAMA'= 9.8 (kN/m3)
FI= 19

Cc= 9 (kN/m2)
Ffi= 15

Fc= 25

B= 0.7 (m)
L= 1.4 (m)
dc= 1.75

tgFI= 0.344327613
tgFIm'= 0.229551742

FIm'= 12.92836923

Cm'= 3.6

Ng= 3.242427456

Ng= 0.93

Nc= 9.77

Sg= 0.8

Sc= 1.1

Ig= 1

Ic= 1

po' (suv t)= 29.25 (kN/m2)
po' (pot t)= 63.2 (kN/m2)
qa= 225.7524021 (kN/m2)

ALl "Xudposzaseod AT", Hoeu Cad
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TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

NOSIVOST TEMELJNE STOPE

Df= 1.5 (m)
NPV= 5 (m)
GAMA= 19.5 (kN/m3)
GAMA'= 9.8 (kN/m3)
FI= 19 *

= 9 (kN/m2)
Ffi= 1.5

Fc= 25

B= 0.9 (m)

L= 1.8 (m)
dc= 1.583333333

tgFI= 0.344327613
tgFIm'= 0.229551742

FIm'= 12.92836923

Cm'= 3.6

Ng= 3.242427456

Ng= 0.93

Nc= 9.77

Sg= 0.8

Sc= 1.1

Ig= 1

Ic= 1

po' (suv t)= 29.25 (kN/m2)
po' (pot t)= 63.2 (kN/m2)
qa= 208.0064471 (kN/m2)

ALl "Xudposzaseod AT", Hoeu Cad 16



TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

HALA ZA SEPARACIJU

NOSIVOST TEMELJNE TRAKE

Df= 1.1 (m)
NPV= 5 (m)
GAMA= 19.5 (kN/m3)
GAMA'= 9.8 (kN/m3)
FI= 19 *

= 9 (kN/m2)
Ffi= 15

Fec= 25

B= 1 (m)

L= 10 (m)
dc= 1.385

tgFI= 0.344327613
tgFIm'= 0.229551742

FIm'= 12.92836923

Cm'= 3.6

Ng= 3.242427456

Ng= 0.93

Nc= 9.77

Sg= 0.96

Sc= 1.02

Ig= 1

Ic= 1

po' (suv t)= 21.45 (kN/m2)
po' (pot t)= 59.28 (kN/m2)
ga= 143.4404766 (kN/m2)

ALl "Xudposzaseod AT", Hoeu Cad
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TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

POTPORNI ZID

NOSIVOST TEMELJNE TRAKE POTPORNOG ZIDA

Df= 0.8 (m)
NPV= 5 (m)
GAMA= 19.5 (kN/m3)
GAMA'= 9.8 (kN/m3)
FI= 19 *

= 9 (kN/m2)
Ffi= 1.5

Fc= 2.5

B= 1.7 (m)
L= 10 (m)
dc= 1.164705882

tgFI= 0.344327613
tgFIm'= 0.229551742

FIm'= 12.92836923

Cm'= 3.6

Ng= 3.242427456

Ng= 0.93

Nc= 9.77

Sg= 0.932

Sc= 1.034

Ig= 1

Ic= 1

po' (suv t)= 15.6 (kN/m2)
po' (pot t)= 56.34 (kN/m2)
qa= 107.2745514 (kN/m2)

Ha ocHoBy u3BpLueHMX aHanu3a yTBpheHo je Aa je A03BOSbeHa HOCMBOCT 3a CBakM MCAUTaHU

Temerb Beha of yKynHUx NpojekToBaHMX HanoHa na He noctoju 6oja3aH og croma Tna.

36or 4nweHuue Oa je ucTpaxuBawuma yTBphHEeHO Aa Ccy rMMHOBUTM ceaumMeHTu (cpeguHe 3)
CTULWIIBLUBK N Y ogpeheHoj Mepy NOAMNOXHU crieraky ypaheH je KOHTPOSTHM NpopadvyH crieraka Tna
3a TeMerbHy TpaKy xarne 3a cenapauujy koja Ha Tno npeHocu HanoH og 70 kN/m?2. MpopayyHu cy
nokasanu ga KOHCONuAaumoHO crerakwe Tna Ucnog LeHTPUYHe Tayke Temerba usHocn s=38 mm,
3a HajHenoBoJSbHUje ycnoBe (NpupogHo ctawe 6e3 36ujawa, 6e3 TamnoHa n reompexe). OBa

cnerawa Ccy y rpaHnuama 3aKkOHOM O03BOJbEHUX BEJNTMYMHA Cleraka.

ALl "Xudposzaseod AT", Hoeu Cad




TpaHcghep cmaHuya ca peyuknaxHum yeHmpom y Bpbacy

Enabopam o 2eomexHUYKUM ycrioeumMa us2padme

5. SAKIbYYLU U NPENOPYKE

N3BegeHnm TepeHckuM 1 nabopaTopujckKMM UCMIUTMBakMMA Kao U aHann3oM pesynTtarta yTBpheHo
je crnepehe:

* JluTonowko CTPYKTYpHM cacTaB TepeHa je, Ha nokauujyu TpaHcdep cTaHuue, Ao AybuHe
NcTpaxkmBama, penaTtMBHO jedHOCTaBaH 1 yjeaHadeH. MNarpafyjy ra, y OCHOBUW, CEOUMEHTU €0ncKor
nopekrna, unu npeunsHuje npetanoxeH 6apckm nec. AHTpoNreHa akTMBHOCT HapyLiuna je npupogHe
yCrnoBe 1 npoy3pokaBana notpebe 3a npeyammarem oarosapajynnx TEXHUYKMX Mepa.

*y norneny reotTexHn4knx ycnoea nsrpaglke, Ha UCTpaxXHOM MNMpoCcTopy, OO0 ,El,y6VIHe NCTpaxnBaha,
|/|3,D,BOjeHe Cy 4eTunpun KBasnxomoreHe cpeaunHe, I/IlJ,th/I o4 NoBpLUMHE TEepeHa npemMa D,y6I/1HI/IZ

- TexHoreHe Hacnare (1)

- Xymndmumpana rnvna (2)

- MuHa npatwmHacTa (3)

- FMYHa cpefhe NNacTu4HoCcTH (4)

* 3a cBaKy 04 OBMX CpeAuHa TayHo cy YTBPHEeHM MPOCTOPHU MOSoXaj Y KOHCTPYKUMjU TepeHa,
nebrbvHa u  gybuHa 3aneraka (npunor ©6p.3) Kao WM OCHOBHE JUTONOLUKO-CTPYKTYPHE
KapakTepucTuke 1 (pmsmyko MexaHuyka CBOjCTBa Koja Cy AeTarbHO npukasaHa y nornassby 3.2. 3a
CcBaKy cpeguHy nocebHo.

* ToKOM u3Bohera UCTPaKHUX packona HUMBO NoA3eMHEe BOOE Ce KpeTao y OKO KoTe 75.80MHM.
O63upom aa cy pagosu n3BoheHn y aBrycty mecely, npouenyje ce ga 6u mMakcMmanHu HUBOU
MOrfn OUTK BULLIN U A0 2-2.5M.

* [e0TeXHUYKM YCroBM n3rpaare objekarta u npunpema noAaTna npukasaHu cy y nornaeoy 4.

* lMpopavyHn [0O3BOSbEHE HOCMBOCTW Tra Cy Mnokasanu fa ce, 3a Hanpeq HasBedeHe eremMeHTe
dyHOMparba, O03BOrbeHa HOCMBOCT Tra Kpehe y rpaHvMuama oko 107-225 kN/m? wTo je 3HaTHO
Behe of NpojekToBaHMX AOMYHCKUX HamnoHa Ad=70-129k N/m?, Te je uckrbydeHa cBaka moryhocT
nponamata Tna ucnog objekra xane.

* HuBo nopsemHe Boge je ucnog kote pyHaupawa na 6yayhu objektn Hehe OMTKM M3NOXKEH
AenoBaky nogsemHe Boae.

* KOHTpOrnHu NpopayyH crieraka Tna ypalheH je 3a TeMesbHy Tpaky xare 3a cenapalujy Koja Ha Tro
npeHocu HanoH of 70 kN/m2. MpopayyHn cy nokasanu Aa KOHCONMMOALMOHO crierake Tra ucnopg
LEHTPUYHE Tayke Temerba M3HoCM S=38 mm, 3a HajHEeNOBOSbHMjE ycrnoBe (MPUPOAHO cTakwe 6e3
30uvjawba, 6e3 TamnoHa u reompexe). OBa cnerawa Cy y rpaHiuama 3aKkOHOM [O3BOSbEHUX
BEnu4YMHa cneramba.

* Y uurby enuMuMHMcawa HepaBHOMEPHMX Crierakba nojeauMHadYHux Temerba noTpebHo je mncnog
Temerba objekaTta yrpaguTn reoMpexy.

* MocebHy naxhy NOCBETUTU NPUNPEeMU_NOATIA N KOHTPONN 36MjeHOCT!.

&

i)
DPARHCIaR,
- BOragp

Obpaguna:

(g/ jo 2 /J’ZLLL gg}r([ ¢

BpaHucnaea borgaHoB, AWN.UHX.reon.
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E.6. lPAOUYKUN U AOKYMEHTALMUOHU NPU/IO3U
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NErEHOA OBJEKATA:

YnasHa kanuja

Koncka Bara

MopTupHuua / Barapcka kyhuua

HapcTpeluHuua 3a cekyHAapHe CUPOBUHE - PELMKITAKHO OCTPBO
BokcoBu 3a pacyTtv otnag

KoHTejHep 3a onacaH otnag

KoHTejHep 3a eneKkTpoHcku otnag

MpeToBapHa cTaHuua

PonokoHTejHepy ca cucTeMoM 3a ayToMaTCKo MoMepare
KoHTejHepcku objekaTt ca ynpaBrba4koM jeANHULIOM
Xana 3a cenapauujy

[MapkuHr

3rpaga 3a pagHuke

HapctpelwHuua otBopeHor Tuna

CenTtuyka jama cpekanHe kaHanvsauuje
CenapaTop yrba n Mactu

ManueHa rpahesnHa

CenTtuyka jama 3a ouefHe Boae

Pe3sepBoap caHuTapHe Boae

MpoTuBnoxapHn pesepsoapu

LLlaxT ca 6ycTep nocTpojerem

Temerb gusen arperata

PORODOLERGLROROOOPAPO®O®EO

MoTtnopHu 3ug

JIETEHOA N3BEOLEHUX PALOBA:
CPTu-1a OnuT cTaTtuyke neHeTpauuje
(80,3)
U—3 é UctpaxHa jama ca KoTOM Tepe

(83,10)

CTaLl,VIOHapHa XugpaynudHa npeca, yCunHu Kol n KOHCprKLl,VIja HaacTpelwHuue

Ha

JSddreya=aw erdd did’ Metpa fpanumna 56 | ViHeecTutop:

A[l 3a cTyamje, UCTpaxuBatba, NPOjeKToBake U UHXKEHEPUHT ca N.0.

OnwTtuHa Bpb6ac
21000 Hoeu Cap, Mapuwana Tuta 89, Bp6ac

Hasue npojekTa:

NMPOJEKAT 3A TPAHEBUHCKY O3BONY

(O3Haka TexH. JOK.:

WU3rpAOHE TPAHC®EP CTAHULEE CA PELIUKIAXHUM LLEHTPOM Y BPBACY nra
OfroBOpPHY NPOjeKTaHT: Bpanucnaea BoraaHos, AUNN.MHX.reon. Hasue gena npojexra: Hatym:
6p. nuueHue: 391 M045 13 ENABOPAT O FTEOTEXHUYKUM YCITOBUMA U3rPAOHE anpun 2022.
MpojekTaHT: Hasus objekTa: Pa3mepa:
TPAHC®EP CTAHULIA 1:1 000
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NEFreHpA

TEXHOIEHE HACIATE: xeTeporeHor cactaBa, rmyHa npawmHacto-xymuduumpaxa, cnabo 36ujeHa,
BULLE pacTpecuTa, KpTa, Makpornopo3Ha ca yknonumma KpynHux 6eToHckux 6rnokosa-komaaa
BEnuyMHe 1 8o 1m.

XymuduumpaHa rnuHa, kpTa, MakpornoposHa, ca 0BUrbeM CUTHUX XKUIULA U KoperseM Burbaka, TaMHO
cmehe o upHe 6oje.

muHa npawunHacta, MeECTUMWUYHO NecKoBuUTa, HUCKe 0 cpefHe NI1acTUYHOCTH, nosehaHe BNaXHOCTW,
noa npctuma nako ce Apobu, pacnaaa, ca oburbem xuapokcuaa Fe n octataka cuTHe dayHe,
KPeM-XyTO-CUBe, Y rOpH0j 30HW XyMuduumpaHa.

MnHa cpeake NNacTUYHOCTY, yjeaHayeHa, Aobpo 36bumjeHa.

OCTAJIE O3HAKE

[eonowka rpaHuua

- = - — MpeTnocTaBrbeHa reonoLuka rpaHmLa

WcTpaxHa jama

OnuT cTaTnyke neHeTpauuje

Depth (m)

Tip resistance (MPa)
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MpojekTaHT:
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W3BELLITAJ O PESYITATUMA CTATUYKOT NEHETPALIMOHOT
TECTA (CPTu-1)

Mpunor 5.



Project:

Deponija
Location: Vrbas

Hidrozavod DTD

Petra Drapsina 56

21000 Novi Sad, Srbija
http://www.hidrozavoddtd.rs

CPT: CPTu-1

Total depth: 15.00 m, Date: 2942022.00
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: 5564

Cone Operator: Nikola Mrkic
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The plot below presents the cross correlation coeficient between the raw qc and fs values (as measured on the field). X axes presents the lag
distance (one lag is the distance between two sucessive CPT measurements).
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CPT: CPTu-1

Total depth: 15.00 m, Date: 2942022.00
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: 5564

Cone Operator: Nikola Mrkic
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SBT legend

. 1. Sensitive fine grained . 4. Clayey silt to silty clay . 7. Gravely sand to sand

. 2. Organic material . 5. Silty sand to sandy silt . 8. Very stiff sand to clayey sand
. 3. Clay to silty clay . 6. Clean sand to silty sand |:| 9. Very stiff fine grained
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CPT: CPTu-1

Total depth: 15.00 m, Date: 2942022.00
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Project: Deponija Cone Type: 5564
Location: Vrbas Cone Operator: Nikola Mrkic
Bq plots (Schneider)
Schneider et al (2008) Soil Class. Schneider et al (2008) Soil Class.
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Hidrozavod DTD CPT: CPTu-1

Petra DrapSina 56 Total depth: 15.00 m, Date: 2942022.00

21000 Novi Sad, Srbija Surface Elevation: 0.00 m
http://www.hidrozavoddtd.rs Coords: X:0.00, Y:0.00

Project: Deponija Cone Type: 5564
Location: Vrbas Cone Operator: Nikola Mrkic
o Norm. Soil Behaviour Type Fuzzy Classification
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CPT: CPTu-1

Total depth: 15.00 m, Date: 2942022.00
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Coords: X:0.00, Y:0.00

Cone Type: 5564

Cone Operator: Nikola Mrkic
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Cone Operator: Nikola Mrkic
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Surface Elevation: 0.00 m
Coords: X:0.00, Y:0.00
Cone Type: 5564

Cone Operator: Nikola Mrkic

Permeability SPT N60

0 0
14 14
2+ 2 1
3+ 3
4 - 4
5 5
6 6

~ ~—

E 74 E 74

ey c

a a

o 87 o 8-

[a) Qa
9 - 9
10 10
11 11
12 124
13 13
14 14
15+ 15

T T T T T T T T T T

T T
9 6 3
1x10 1X10K515<t1?m}§)10
Calculation parameters

Permeability: Based on SBT,
SPT Neo: Based on I and q¢

Young’s modulus: Based on variable alpha using I. (Robertson, 2009)

+0

0 10 20 30 40
N60 (blows/30cm)

50

Depth (m)

Young's modulus (E25)

TS
1_
\
A
2_
N
3_
4_
5_
6_
—
T T T T T T T
0 20 40 60

Es (MPa)

Relative desnisty constant, Cpr: 350.0
Phi: Based on Kulhawy & Mayne (1990)

—@— User defined estimation data

Depth (m)

Relative density

-

20 40 60 80

100

Depth (m)

Friction angle

6 —

N

-

30

—
35 40 45 50
¢ (degrees)
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Hidrozavod DTD CPT: CPTu-1

Petra Drapsina 56 Total depth: 15.00 m, Date: 2942022.00

21000 Novi Sad, Srbija Surface Elevation: 0.00 m
http://www.hidrozavoddtd.rs Coords: X:0.00, Y:0.00

Project: Deponija Cone Type: 5564
Location: Vrbas Cone Operator: Nikola Mrkic
Constrained Modulus Shear modulus Shear strength Undrained strength ratio OCR
° 0 ' = Su peak 0.5+
, . 14 ~ Su remolded 14 14 —
< ] "
2 2 4 27 < 2 < 2 7 <
< 2.5 — —
31 31 37 /_‘-—J 3 37
‘:\ e C'_/ c’_/—’_‘_
4.5
5 - 5 - 5 54 5
6 — 6 - 6 6 — 6
. . . 6.5+ .
E 7 E 74 E 74 E 74 E 74
£ £ £ £ 757 £
o 8- o 8- o 87 o 87 o 87
[a) o o O g5 o
9 | 9 - 9+ 9 9~
9.5
10+ 10+ 10 10+ 10+
10.5
11 114 11+ 114 11+
11.54
124 12+ 12+ 124 124
12.54
134 134 134 134 13+
13.54
14— 14— 14 14— 14—
14.5
154 T T T T T T 154 T 15_I T T T T T T 159 T T T T T T T 154 T T T T T T T
20 40 60 50 0 100 200 300 0 1 2 3 4 0 5 10 15 20
M(CPT) (MPa) Go (MPa) Su (kPa) Su/a',v OCR
Calculation parameters
Constrained modulus: Based on variable ajpha using I. and Qw (Robertson, 2009) OCR factor for clays, Ni: 0.33
Go: Based on variable ajpha using I. (Robertson, 2009) —@— User defined estimation data
Undrained shear strength cone factor for clays, Ni:: 14 —@— Flat Dilatometer Test data
CPeT-IT v.2.3.1.8 - CPTU data presentation & interpretation software - Report created on: 29.4.2022., 21:10:25 11
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Project:
Location

Deponija
: Vrbas

Hidrozavod DTD

Petra Drapsina 56

21000 Novi Sad, Srbija
http://www.hidrozavoddtd.rs

CPT: CPTu-1

Total depth: 15.00 m, Date: 2942022.00
Surface Elevation: 0.00 m

Coords: X:0.00, Y:0.00

Cone Type: 5564

Cone Operator: Nikola Mrkic

Shear Wave velocity

State parameter

Depth (m)

10+

114

124

134

144

154

T T T T T T
100 150 200
Vs (m/s)

Calculation parameters

Soil Sensitivity factor, Ns: 350.00
—@— User defined estimation data

0_/
14
\
P
2
J
= /)
E
< 37
]
Q
(]
[a)
4_
L4
5
6
-
T T T
-0.2 -0.1 0.1

Depth (m)

In-situ stress ratio

104

114

124

134

Depth (m)

Soil sensitivity

10+

114

124

134

144

154

Effective friction angle
14.05 -

14.1+

14.154

14.2 4

14.25

14.3+4

14.354

14.4

14.45 4

14.5+

14.55 4

Depth (m)

14.6 4

14.65

14.7 4

14.75

14.8 4

14.85

14.94

14.95 4

154 T T T T T T T
200 25 30 35 40
Peak ¢ (degrees)
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Hidrozavod DTD CPT: CPTu-1

Petra DrapSina 56 Total depth: 15.00 m, Date: 2942022.00
21000 Novi Sad, Srbija Surface Elevation: 0.00 m
http://www.hidrozavoddtd.rs Coords: X:0.00, Y:0.00
Project: Deponija Cone Type: 5564
Location: Vrbas Cone Operator: Nikola Mrkic

Bearing Capacity Plot

.qm” 430 —:
— 420+
_ 1
- 410+
~——— q 400
s © -
=2 t < 3904
.--.} g T
— 2380
= 5 |
"i Q370
- © i
- O 360
—_— o J
I £ 350
—.—_-_:__ [1v] 4
— B 3404
£330
Bearing Capacity calculation is £ 320 ]
perfromed based on the formula: § J
310
Qur =Ry x Q¢ + Qg 1
300
where: _ 290
Ri: Bearing capacity factor ]
q:: Average corrected cone 280 4
resistance over calculation depth T T T T T T T T T T T T T
Qsoil: Pressure applied by soil 1 1.5 2 2.5 3 3.5 4
above footing Footing Width (m)
:: Tabular results ::
No B Start End Depth Ave. q: Rk  Soil Press. Ult. bearing
(m) Depth (m) (MPa) (kPa) cap. (kPa)
(m)
1 1.00 0.50 2.00 1.33 0.20 9.50 276.50
2 1.20 0.50 2.30 1.41 0.20 9.50 291.86
3 1.40 0.50 2.60 1.45 0.20 9.50 299.14
4 1.60 0.50 2.90 1.65 0.20 9.50 338.59
5 1.80 0.50 3.20 1.79 0.20 9.50 367.92
6 2.00 0.50 3.50 1.77 0.20 9.50 364.34
7 2.20 0.50 3.80 1.75 0.20 9.50 359.85
8 2.40 0.50 4.10 1.73 0.20 9.50 356.25
9 2.60 0.50 4.40 1.72 0.20 9.50 354.41
10 2.80 0.50 4.70 1.76 0.20 9.50 361.37
11 3.00 0.50 5.00 1.87 0.20 9.50 383.04
12 3.20 0.50 5.30 1.93 0.20 9.50 395.14
13 3.40 0.50 5.60 2.02 0.20 9.50 413.23
14 3.60 0.50 5.90 2.07 0.20 9.50 424.19
15 3.80 0.50 6.20 2.12 0.20 9.50 433.03
16 4.00 0.50 6.50 2.13 0.20 9.50 435.52
CPeT-IT v.2.3.1.8 - CPTU data presentation & interpretation software - Report created on: 29.4.2022., 21:10:25 13
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This software is licensed to: Hidrozavod DTD

Presented below is a list of formulas used for the estimation of various soil properties. The formulas are presented in SI unit system and assume

that all components are expressed in the same units.

:: Unit Weight, g (kN/m3) ::

g=q, -[0.27 log(R)+0.36 ~Iog(g—t) +1.236j

a
where g,, = water unit weight

:: Permeability, k (m/s) ::
I, <3.27 and I, >1.00 then k =10%%5%3.041

I, <4.00 and I, >3.27 then k =10 521371

:: Nspr (blows per 30 cm) ::

N (%) 1
60 P, 1(01-1268-0.28171c
1

Nis0) = Qen - 1011268028171,
:: Young's Modulus, Es (MPa) ::
(Clt _ OV ) . 0015 . 100.55»IC+1.68

(applicable only to Ic < Ic_cutoff)
:: Relative Density, Dr (%) ::

100 - Qun (applicable only to SBT.: 5, 6, 7 and 8
kDR or Ic < Ic_cutoff)

:: State Parameter, yp ::

W =0.56 —0.33-109(Q s )

:: Peak drained friction angle, ¢ (°) ::
¢=17.60+11-lbg(Q,)
(applicable only to SBT,: 5, 6, 7 and 8)

:: 1-D constrained modulus, M (MPa) ::

If I, >2.20

a=14 for Q, >14

a=Qy, for Qy, <14
Mcpr=a-(q;-0,)

I <220
Mcpr =(qy -0 )-0.0188 .10 -551+1.68

References

:: Small strain shear Modulus, Go (MPa) ::

Go =(qy —0,)-0.0188 .10 %-551c+1.:68

:: Shear Wave Velocity, Vs (m/s) ::

0.50
V, = (GOJ
p

:: Undrained peak shear strength, Su (kPa) ::

Ny =10.50 +7-log(F, ) or user defined
s, = @t-9,)
Nyt
(applicable only to SBTx: 1, 2, 3, 4 and 9 or Lc > Ic cutorr)

:: Remolded undrained shear strength, Su(rem) (kPa) ::
su(rem) =f, (applicable only to SBT.: 1, 2, 3, 4 and 9
orl. > Icfcutoff)
:: Overconsolidation Ratio, OCR ::

0.20 1.25

tn

Koen=
OCR71'0.25-(10.50-+7 - log(F, ))
OCR =Kgcr- Qun

or user defined

(applicable only to SBTx: 1, 2, 3, 4 and 9 or L. > Ic_cutorr)

:: In situ Stress Ratio, Ko ::
Ko =(1-sing')-OCRS"

(applicable only to SBTx: 1, 2, 3, 4 and 9 or I > I_cutofr)

:: Soil Sensitivity, S; ::

_Ns
F

v

(applicable only to SBTx: 1, 2, 3, 4 and 9 or I > I_cutofr)

St

:: Effective Stress Friction Angle, p<sun>'

@' =29.5°-B1'.(0.256 + 0.336-B, +10gQ, )
(applicable for 0.10<B;<1.00)

¢ Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 5™ Edition, November

2012

* Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J. 46(11): 1337-1355 (2009)
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AD za studije, istraZivanja, projektovanje i inZenjering
21000 Novi Sad, Bulevar Mihajla Pupina 25/IV

IZVESTAJ O 1IZVRSENIM LABORATORIJSKIM ISPITIVANJIMA

‘U
ATC
01-405

NABOPATOPUIA
3A UCNUTNBAKE
BO/IEC 17025

BROJ IZVESTAJA: 399/21

DATUM IZVESTAJA : 01.10.2021.

LOKACIJA: Vrbas

OBJEKAT: Transfer stanica

NARUCILAC ISPITIVANJA: Opétina Vrbas

ADRESA: Mar3ala Tita 89, 21460 Vrbas
TELEFON: 021/ 79-54-000

ZAHTEV BR.: 399/21

DATUM ZAHTEVA: 30.08.2021.

Dostaviti:1) Narugiocu,__primerka
2) Laboratoriji, 1 primerak

IZjava:

M.P.

¢ Rezultati ispitivanja se isklju¢ivo odnose na uzorke koji su ispitivani
e Ovajizvedtaj se ne sme umnoZavati, izuzev u celini, bez saglasnosti laboratorije

izdanje / izmena. 173

11.08.2020. HZ.QO.LA-105

1713




Y AD za studije, istrazivanja, projektovanje i inzenjering
@ AR = 21000 Novi Sad, Bulevar Mihajla Pupina 25/

IZVESTAJ O 1IZVRSENIM LABORATORIJSKIM ISPITIVANJIMA

¢
ATC
01-405

NABOPATOPWIA
3A HCNUTUBAHLE
I50/1EC 17025

TRAZENA ISPITIVANJA:

OZNAKA METODE / NAZIV (VRSTA ISPITIVANJA):

- Odredivanje granulometriskog sastava SRPS U.B1.018:2005-povucen

- Odredivanje zapreminske mase materijala bez pora SRPS U.B1.014:1988 -povuéen

- Odredivanje zapreminske mase materijala tia sa porama metodom sa cilindrom
poznate zapremine SRPS U.B1.013:1992-povuden

- Odredivanje vlaznosti uzorka tla SRPS U.B1.012:1979-povucen

- Odredivanje konzistencije tla SRPS U. B1.020:1980-povuden

- Odredivanje sadrZaja sagorijivih i organskih materija tla SRPS U.B1.024:1968.

~ Opit direktnog smicanja SRPS U.B1.028:1980-povugen

- Odredivanje stisljivosti ta SRPS U.B1.032:1980-povuden

- Odredivanje odnosa vlaZnosti i suve zapreminske mase tla SRPS U.B1.038:1997-povuéen

BROJ UZORAKA: 6

OZNAKA UZORAKA (LABORATORIJSKI BROJ): 804/21-809/21

VRSTA/STANJE MATERIJALA (UZORKA): 2 neporemeéena uzorka, 4 poremeéenih uzoraka
DATUM PRIJEMA UZORAKA: 30.08.2021.

SVRHA ISPITIVANJA: Ispitivanje fiziéko mehanickih karakteristika uzoraka tla
JEDINICE MERE: Date u prilogu
VREDNOSTI: Date u prilogu

DODATNI PODACI:

ISPITIVANJE 1ZVRSILI:

\ﬁ/{’ 7 7 -

D.)ej_;% Treter

_.ff://bpu v /DMH"?‘\.

Dunja Popov /
i f A
S C ) A 1
Bojan Sivé

TEHNICKI RUKOVODILAC LABORATORIJE

komo,;;g‘_,z

Aleksandra Kosanovi¢, dipl.ing.geol.

Izaanje Tizmena 173 T1.05.2020. HZ .QO.LA-105
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@ Miciroxmverc oict”

AD za studije, istraZivanja, projektovanje i inZinjering

Novi Sad

¢

ODREDIVANJE KONSISTENCIJE TLA
SRPS U.B1.020:1980 povuéen

ATC
01-405

Indeks plastiénosti PI (%)

ISOAEC 17025

NABOPATOPUIA
34 NCNUTHBAKGE

LOKACIJA: VRBAS BROJ IZVESTAJA: 399/21
OBJEKAT: DEPONIJA PRILOG BROJ: 2.1
DIJAGRAM PLASTICNOSTI
70
60. o I___s____'__; = o B _ 1 1 1
40 - 1
_ S
30 | S |
20{- -+ -CL
. S =L | _5_:'_..
10 - ---1----‘----5--- r T s
7 /
4 sam - -
; ! l L ili OL
0 10 20 30 40 50 60 70 80 90 100
Granica tec¢enja LL{%)
TACKA | Laboratorijski | UZORAK / DUBINA (m) L PL SL P klasifikacija
broj (%) (%) (%) (%) USCS
1 804/21 1J-1 (0.50-1.50m) 38 21 17 Cl
2 805/21 1J-1 (1.60-2.10m) 31 20 11 CL
3 806/21 1J-1 (2.40-2.70m) 37 18 19 Cl
4 807/21 1J-2 (1.20-1.50m) 36 17 19 Cl
5 808/21 1J-2 (2.20-3.20m) 31 19 12 CL
6 809/21 1J-3 (2.00-4.00m) 33 18 15 Cl
DATUM :29.09.2021.
I§_I;ITAO: KONTROLISAQ:
'/_’_o;)o.. /97\ ,(OJ‘M@GE}(—
lzdanje/izmena: 2/3 (11.03.2020.) HZ.QO.LA-005
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AD za studije, istraZivanja, projektovanje i inzinjering

&

@ i omevod ot Novi Sad
DIREKTNO SMICANJE SA KONTROLISANOM BRZINOM ATC
SRPS U.B1.028:1996 povuden | ovaos
TNIABCPATOPHIA
LOKACIJA: VRBAS . | o oz
OBJEKAT: DEFPONIJA
UZORAK/DUBINA:  1J-1 (2.40-2.70m) - IZVESTAJ BROJ: 399/21
LABORATORIJSKI BROJ: 806721 PRILOG BROJ: 3.1
250
o Kriterijum loma
i I | 5 :
€ (kN/m?) (mm) (kN/m?)
2 150 _l S J. S — J_ — 3.7 4.9 50
e : 51.1 72 100
s i q e
& 100 7’ - - 78.3 79 | 200
z
& o Rezultati ispitivanja
=
3 50 - —
o
s Y Yq w c L
0 ‘ | . (kN/M3)| (kN/m®) (%) (kN/m?)| (%)
0 50 . 150 200 250 19.3 | 15.8 22.2 120 20
. , vreme konsolidacije: 24h
Normalni napon o (kN/m”) brzina smicanja: 0.0375 mm/min
150 +
E | [ , |
: : '
e 1004 - ---- e SR - — o —— o m - o ——a- ———
5 : I
g ; i '5;=400 kN/m®
E . )
2 504 ----—_ N - sea o 16,200 kN/m>- - -
1]
g ' ' 3,=100 kN/m?
= \ .
0 ' : .
0 2 4 6 8 10 12
Horizontalna deformacija 8 (mm)
;'\°‘
- 05
I ! i
< ]
:g‘ T o r 77777777777
8 |
E oo -
S
S |
E ********** - - - -
2 6+=100 kN/m?
2 05=200 kN/m®
- - +Gg=400 kN/m?
10 12
Horizontalna deformacija & (mm)
DATUM : 09.09.2021.
ISPITAO: INTERPRETIRAO: ONTROLISAOQ:
_~ 7 SO S L
74*‘._35'_.4’ - ; 72,54_\—, b — e e
/ lzdanje/ izmena: 2/3 (11.03.2020.) HZ.QO0.LA-012a

/ _—
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o
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AD za studije, istraZivanja, projektovanje i inZinjering

@ wrabir oy v oved ottet” Novi Sad ] 6
DIREKTNO SMICANJE SA KONTROLISANOM BRZINOM ‘ ATC
SRPS U.B1.028:1996 povuden 01-405
1 JABOPATOPHIA
LOKACIJA: VRBAS | e o 1o |
OBJEKAT: DEPONIJA B
UZORAK/DUBINA:  1J-2 (1.20-1.50m) IZVESTAJ BROJ: 399/21
LABORATORIJSKI BROJ: 807/21 PRILOG BROJ: 3.2
350
o Kriterijum loma
300 - _
R . T max 0 G
”g 2503 (kN/m?) {mm) (kN/m?)
= 200 - 42.3 6.3 100
e 82.6 6.4 200
§- 150 147.6 8.7 | 400
1=
z
2 100 4 o Rezultati ispitivanja
5 50 - Y Ya ) p o
0 (kN/m3)| (kN/m?) (%) (kN/mI)| (%)
0 50 100 150 200 250 300 350 400 450 191 | 14.7 - _29-5 9.0 | 19
_ " vreme konsolidacije: 24h
Normalni napon & (kN/m°) brzina smicanja: 0.0375 mm/min
250
£ 2004--- - i e S - e Ao __d
\xf ] ] 1
[ i i !
§ 1504 ------ R e e PO P TS - - - -;=400 kN/m? - - - -
g8 .
B 100 oo T e e meeeE ~ 6,=200 kKN/m?" = -~ -
§’ I
s 504 orsseieiaiaie i ~~ 6, =100 kN/m? =~
0 4 . '
8 10 12

Horizontalna deformacija & {(mm)

Vertikalna deformacija AH/H (%)

©5=400 kN/m?’
6,=200 kN/m? -

-3.0 i e ki = = - - -oy=100 kN/m*- - -
4.0 e e Sem e
] 1 i i
_50 1 1 ] i {
0 2 4 6 8 10 12
Horizontalna deformacija & (mm)
DATUM : 10.09.2021.
ISPITAO: INTERPRETIRAO: @NTROLISAO Q_
— 2 — ’/f / a/(/@ 4"(
71% » /75;& . —
/ /
//Izdanje/ izmena: 2/3 (11.03.2020.) ./ = HZ.QO.LA-012a
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@ St ma v o it Novi Sad ‘w
ODREDBIVANJE STISLJIVOSTI TLA pe-d
SRPS U.B1.032:1969 povuéen o1-405
3A HETABAISE
LOKACIJA: VRBAS gLl
OBJEKAT: DEPONIJA
UZORAK/DUBINA:  1J-2 (1.20-1.50m) IZVESTAJ BROJ:  399/21
LABORATORIJSKI BROU: 807/21 PRILOG BROJ: 4
085 ————— - _— —————————— . —— e p— 8000
S S SRS S S S L
© Pl e
:ﬁ 075 |- ; [ | | 1 ] 2000 Qx;
(o] ' I 1 t ! 1 | >
& o | | | [ 1 5000
§ 0.70 - A : : ! : ~§=
g l | Co b 8
3 1 | | 1 i 1 4000 g
£ 085 . | I I @
g ! L i fsoe g
O oe0 ! I ! f ! 3
g o 20008
< RS =
0.55 = T 1000
0.50 : — 1o
10 100 1000
efektivni vertikalni napon o' (kPa)
REZULTATI ISPITIVANJA:
o Ag € Mv
(KN/m?) (%) (%) (kPa) de e UZORAK
g 0823
-------------------------------------------- PODACI O UZORKU
25 |-eao 3350 | 3350  pee-e- 746 1....0.081 0.762
50 |- 1.608 | 4958 |ooood 1554 | 0.028 0734 visina uzorka 22.0 mm
................................... e e 3
100 |----d 2213 | 7172 1....225%9 [ . 0.038 0.65 specifiéna masa 26.8 1kN/m
""" 200'_2_5225'9997'35_39_ ....0.048 0647- suva zaprem. masa 14,7 [kN/m®
100 L0081 0.846  |---- 66267 | .. 0002 0.650
50 ... 0248 9600  }---- 20316 | .. 0004 . 0.654
25 ....00:251 | g9.349 L....9980 | .. 0004 . 0.658
INTERPRETIRAO KONTROLISAQ:
S, — {(os oy
lzdanjefizmena: 2/3 (11.03.2020.) HZ.QO.LA-014
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@ Nicroxmwvod did” Novi Sad v ‘
ODREPIVANJE ODNOSA VLAZNOSTI | SUVE ZAPREMINSKE MASE ATC |
SRPS U.B1.038:1997 povuden g
NABOPATOPMIA
3A NCMATABABE
LOKACIJA: VRBAS s
OBJEKAT: DEPONIJA
UZORAK/DUBINA: 1J-1 (0.50-1.50m) IZVESTAJ BROJ: 399/21
LABORATORIJSKIBROJ:  804/21 PRILOGBROJ: 5.1
2.00 | | ‘
1.90 4— | | | -
| ‘ | |
180 | i - —
g | | |
= 1.70 | ;
=
g ‘ ‘ |
N |
S 1601 | | T ‘T\\ _
3 | | e,
£ ‘ :
§ | | | | ™,
3 150 | ! :
3 | | |
- |
2 a0 : - | | -
1.30 | | i
|
1.20 : | ; : : : . ! | ; :
0 2 4 6 8 10 12 14 18 18 20 22 24 26 28 30
VlaZnost w (%)
FIZICKO MEHANICKE KARAKTERISTIKE PROKTOROQOV OPIT
Aterbergove granice  |Viazno| Zapreminska _ 3
konzistencije ot masa Poroznost E = 600 kNm/m
W [ wp [ Ip lc Wiy | y |vyd|[n e Td max W opt
(%) ) (%) glem® (%) | () glem’ (%)
38 21 17 | 0.994 | 21.1 1.64 17.8
Koef. Koef. ) ) . Napomena:
neravr;c:imemo zakriviienosti Klasifikacija materijala
C=Dgo/Dyo CC=(D30)2/CU USCs
13.1 1.6 Cl
DATUM: 14.09.2021.
I&ZAO(: INTERPRETIRAO: KONTROLISAO:
(.—“747 _}.__" it / — f('{f@u &
[740Ne /
lzdanjefizmene:1/3 (11.03.2020.) / HZ.QO.LA-030
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) i
@ T R P PP L Novi Sad u
ODREPIVANJE ODNOSA VLAZNOSTI | SUVE ZAPREMINSKE MASE ATC
SRPS U.B1.038:1997 povuéen 01-405
NABOPATOPHIA
3A WCNUTHBALE
LOKACIJA: VRBAS ISO/IEC 17025
OBJEKAT: DEPONIJA
UZORAK/DUBINA: -2 (2.20-3.20m) IZVESTAJ BROJ: 399/21
LABORATORIJSKI BROJ: 808/21 PRILOG BROJ: 5.2
2.00
1.90
__ 180 | = |
E
g |
- 170 . =
= |
i
e |
s 1.80 - .
£
£ ‘ |
o
8 1.50
S |
: | | |
@ 140 | |
| |
1.30 I ! | —
1.20 ! . | . . + ; , | ‘
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Vlaznost w (%)
FIZICKO MEHANICKE KARAKTERISTIKE PROKTOROV OPIT
Aterbergove granice  |Viasno| Zapreminska _ 3
konzistenciie ot masa Poroznost E = 600 kNm/m
W | wp Ip le w Ys Y yd n e Yd max Wopt
(%) ) (%) g/lem® (%) | () gem® (%)
31 19 12 | 0.800 | 21.4 1.85 15.2
Koef. Napomena:
Koef. i .
neravr:t)imemo zakrivlienosti Klasifikacija materijala
C=Dgo/D1p | Ce=(D3o)/C., Uscs
8.5 1.1 CL
DATUM: 15.09.2021.
I(iﬁ'l;,'fAOé,.T INTERPRETIRAO: {\})‘I&SLISAQ:
V4 o & ; 4 oLy
Yo éE;sr y 3 _J,/z@q_f S &2 oy’
Izdanjefizmene:1/3 (11.03.2020.) HZ.QO.LA-030
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. <
@ et msvord did” Novi Sad v
ODREDPIVANJE ODNOSA VLAZNOSTI | SUVE ZAPREMINSKE MASE ATC
SRPS U.B1.038:1997 povucen 61405
NIAGOPATOPYIA
3A WCNMTWBATLE
LOKACIJA: VRBAS l e
OBJEKAT: DEPONIJA -
UZORAK/DUBINA: 1J-3 (2.00-4.00m) IZVESTAJ BROJ: 399/21
LABORATORIJSKI BROJ: 809/21 PRILOG BROJ: 5.3
2.00 ‘ ‘
1.90 ‘ ‘ _
|
. 1.80 - ' = = i —
% |
z |
= 1.70 4 1 —— -]
=
g / |
;g |
% 1.60 +— | ] i |-
£
£ |
8 |
a 150 | |
S |
|
@ 140 ' |
1.30 | ‘ :
1.20 - . . : | :
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Viaznost w (%)
FIZIEKO MEHANICKE KARAKTERISTIKE PROKTOROV OPIT
Aterbergove granice  |Viazno| Zapreminska _ 3
kanzistencije ot masa Poroznost E = 600 kNm/m
We | W [ Ip le Wiy | vy [vyd]| n e Yd max W opt
(%) 5 (%) glem’ (%) | () glem’® (%)
33 18 15 | 1.013 | 17.8 1.70 16.9
Koef. Napomena:
Koef. . . "
neravr;ct:imerno zakrivijenosti Klasifikacija materijala
C=Dso/Dyg Cc=(D30)2/Cu USCS
10.6 1.4 CL
DATUM: 17.09.2021.
ISPITAO; INTERPRETIRAO: KONTROLISAOQ:
‘Mt SN ’ .
éﬁ_a*{: 4y A = é/’/‘—‘ - — WEP /STy, (’(Z‘ .
lzdanjefizmene:1/3 (11.03.2020.) f/ HZ.QO.LA-030
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