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MuHucTapcTBo rpafeBnHapcTBa, caobpahaja n nHdpacTpykrype
HemamunHa 22-26, Beorpag

PeKoHCTpYKLMja 1 NpoLUMpeHe rpaHUYHOr npenasa Xoprow, onwTnHa Kaksmxa,

Ha KaTacTapckuM napuenama:

3465/5, 3461/2, 3462, 3459/3, 3459/4, 3446/1, 3437/1, 3438/1, 3439/1, 3453, 3452, 3451/1,
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3343/2, 3342/2, 3342/1, 3956/3, 3923/2, 3925/1, 3926/1, 3931/1, 3932/1, 3934/2, 3956/1,
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3914, 3411/1, 3375/2, 3375/3, 3349/2, 3349/4, 3379/1, 3376/7, 3376/4, 3420/2, 3915, 3916/1,
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2/3.3 PELLUEHE O OAPEHBUBAHKY OAArOBOPHOI MPOJEKTAHTA
NMPOJEKTA KOJIOBO3HE KOHCTPYKLUWUJE

Ha ocHoBy unaHa 128. 3akoHa 0 nnaHupary u narpagmwm (“‘Cnyxbenun rnacHuk PC”, 6p. 72/09,
81/09 - ncnpaska, 64/10 - ognyka YC, 24/11, 121/12, 42/13 - ognyka YC, 50/13 - ognyka YC,
98/13 - ognyka YC, 132/14, 145/14, 83/18, 31/19, 37/19 - pgp. 3akoH u 9/20) n oapendbu
MpaBunHWKa O cafpPXUHW, HAYMHY U NOCTYNKY U3paje U HauvHy BpLUEHsa KOHTPOSie TeXHU4Ke
AOKyMeHTauuje npema knacu n HameHu objekata (“Cnyx6enn rnacHuk PC”, 6p. 73/19) kao:

OATOBOPHUMNPOJEKTAHT

3a uspagy npojekta 2/3. lNpojekaT KONOBO3HEe KOHCTPYKLUMje, Koju je aeo NI — MNpojekra 3a
rpahNeBUHCKY [O3BOSY PEKOHCTPYKUMje M MpoluMpersa rpaHUYHOr npenasa Xorow, OonwTuHa
Kawmxka, Ha kaTactapckum napuenama: 3465/5, 3461/2, 3462, 3459/3, 3459/4, 3446/1, 3437/1,
3438/1, 3439/1, 3453, 3452, 3451/1, 3450/1, 3449/1, 3448/1, 3447/1, 3430/7, 3403/1, 3402, 3401,
3383/2, 3344/2, 3344/4, 3344/3, 3343/2, 3342/2, 3342/1, 3956/3, 3923/2, 3925/1, 3926/1, 3931/1,
3932/1, 3934/2, 3956/1, 3936/2, 3937/3, 3339/4, 4426/3, 4426/6, 4426/8, 4426/4, 4420/4, 4421/4,
4425/3, 442511, 4424/3, 4424/5, 4423]1, 4424]1, 4424/4, 4425/5, 4425/4, 16788/3, 3937/1, 3936/1,
3936/4, 3379/3, 3933, 3934/4, 3929/3, 3930, 3928, 3926/2, 3927/2, 3927/1, 3923/3, 3923/5, 3923/1,
3914, 3411/1, 3375/2, 3375/3, 3349/2, 3349/4, 3379/1, 3376/7, 3376/4, 3420/2, 3915, 3916/1, 3421,
3376/6, 3376/5, 3378/1, 3391/3, 3391/4, 3409/4, 3409/2, 3409/6, 3409/1, 3408/2, 3420/3, 3422, 3433,
3434/1, 3459/2, 3463/4, 3434/4, 3411/2, 3430/3, 3434/2, 3448/3, 3379/2, 3410/3, 3410/1, 3410/2,
3404/2, 3403/2, 4458/3, 4421/1, 4312/2, 16788/2, 3925/3, 3924/1, 3916/2, 3956/2, 3424, 3423, 3430/2,
3434/5, 3456 - cee K.O. Xoprouu,

ogpehyje ce:

Bnagumup Bocnap, gunn.rpaf.uHx. 315 5409 03

MpojekTaHT: CaobpahajHu nHctutyt WA g.o.0.
HemawunHa 6/1V, beorpaa
351-02-02009/2017-07

OparoBopHoO nuue/3actynHuk: 'eHepanHu QnpekTop:
MwunyTtuH UrkbaToBKN, OMNN.MHX.

MoTtnuc: 2 / 5_

Bpoj TexHu4ke

- 620-10/19
AOKyMeHTauuje:

MecTto u gaTtym: beorpag, 2021.roa.
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2/3.4 U3JABA OAArOBOPHOI' MPOJEKTAHTA NPOJEKTA
KOJIOBO3HE KOHCTPYKUWUJE

OproBopHU npojekTaHT npojekta 2/3. MNpojekaT KONOBO3He KOHCTpPYyKUMUje, Koju je aeo Mra —
[MpojekTa 3a rpaheBUHCKY [03BOSY PEKOHCTPYKLUMjE U NpoLuMpera rpaHUYHOr npenasa Xorow,
onwTunHa Kawwxa, Ha Katactapckum napuenama: 3465/5, 3461/2, 3462, 3459/3, 3459/4, 3446/1,
3437/1, 3438/1, 3439/1, 3453, 3452, 3451/1, 3450/1, 3449/1, 3448/1, 3447/1, 3430/7, 3403/1, 3402,
3401, 3383/2, 3344/2, 3344/4, 3344/3, 3343/2, 3342/2, 3342/1, 3956/3, 3923/2, 3925/1, 3926/1, 3931/1,
3932/1, 3934/2, 3956/1, 3936/2, 3937/3, 3339/4, 4426/3, 4426/6, 4426/8, 4426/4, 4420/4, 4421/4,
4425/3, 442511, 4424/3, 4424/5, 4423/1, 4424]1, 4424/4, 4425/5, 4425/4, 16788/3, 3937/1, 3936/1,
3936/4, 3379/3, 3933, 3934/4, 3929/3, 3930, 3928, 3926/2, 3927/2, 3927/1, 3923/3, 3923/5, 3923/1,
3914, 3411/1, 3375/2, 3375/3, 3349/2, 3349/4, 3379/1, 3376/7, 3376/4, 3420/2, 3915, 3916/1, 3421,
3376/6, 3376/5, 3378/1, 3391/3, 3391/4, 3409/4, 3409/2, 3409/6, 3409/1, 3408/2, 3420/3, 3422, 3433,
3434/1, 3459/2, 3463/4, 3434/4, 3411/2, 3430/3, 3434/2, 3448/3, 3379/2, 3410/3, 3410/1, 3410/2,
3404/2, 3403/2, 4458/3, 4421/1, 4312/2, 16788/2, 3925/3, 3924/1, 3916/2, 3956/2, 3424, 3423, 3430/2,
3434/5, 3456 - cee K.O. Xoprouu,

Bnagumup Bocnap, gunn.rpaf).uHx.

M3JABIbYJEM

1. fa je npojekat y cBeMy y cknagy ca u3gaTM NoKauujcKum ycnosuma

2. oa je npojekaT uspaheH y cknagy ca 3akoHOM O NnaHuparky U Usrpagku, nponucmMmMa, ctaHgapamma
1 HopMaTMBMMa U3 obnacTn narpagre objekaTta U npaBuUNMMa CTPYKe;

3. 4a je npojekat y cBemy y cknagy ca HaunmHuma 3a obesbehere mcnywera OCHOBHMX 3axTeBa 3a
objekaT nponucaHnx enabopatuma v ctyanjama

OpgrosopHu npojektaHT MIrAa: Bnagumup Bocnap, gunn.rpah.uHx.
bpoj nuueHue: 315 5409 03

MoTnwuc: ﬁ;—f’[ﬁf \___.;./L__

Bpoj TexHn4ke goKyMeHTauuje: 620-10/19

MecTto u gaTtym: beorpag, 2021.rog.
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2/3.5 TekcTyarnHa v HyMmepu4kKa
OOKYMeHTauuja
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CAOPXAUJ:
1. YBOA 3
2.  AHAJIN3A YTULUAJHUX GAKTOPA 12
2.1 CaobpahajHo onTepehene 12
2.2 KnumaTckun 1 XvapOosnoLLKnN YCNOBM 15
2.2.1 KnumaTcke KapakTepucTuke 15
2.2.2 XunaponoLuKku ycrnoBu 17
2.2.3 T[lpoueHa oceTrbUBOCTM KONOBO3HE KOHCTPYKLWje Ha AejcTBO Mpa3a 18
2.3 [eonowka rpaha TepeHa 1 XxMaposnoLlKka CBojcTBa 18
CTPYKTYPA MNOCTOJERE KONOBO3HE KOHCTPYKUWMIE 20
4. AHATN3A PYHKUUOHATHOT U CTPYKTYPHOI CTAHA NMOCTOJERE KOJTIOBO3HE
KOHCTPYKUMJE 25
4.1 OueHa cTara Ha OCHOBY BU3yerHO yo4eHux owTeherwa Ha noBpLunMHama noctojehmx
KONOBO3HUX KOHCTPYKLMja 25
4.2 OueHa HocMBOCTU NocTojehe KONOBO3HE KOHCTPYKUNje 39
4.2.1 Pesyntatn mepena gednekcuja Ha NOBPLUMHM KONOBO3a 39
4.2.2 [eduHucare XOMOreHux notesa Ha OCHOBY U3MepeHux agednekcuja, MeToaoMm
KyMynaTMBHUX pasnuka 42
4.2.3 OppehuBatbe mogyna enacTMYHOCTM CrojeBa 44
4.2.4 OueHa ehekTuBHE HOCMBOCTU NOCTOjehe KONMOBO3HE KOHCTPYKUMje 48
5. NPOPAYYH NOTPEBHOI OJAYAHA MOCTOJERE KONOBO3HE KOHCTPYKLUMIJE (Do) 3A
bYAYRE EKCMNIOATAUMOHE YCNOBE 51
6. MOBPLUMHE NOCTOJERNX KONTOBO3HMX KOHCTPYKLUMIA KOJE CE PEXABUTUTYIY 56
6.1 Ayto-nyt A1 og km 0+150.00 go km 1+250.00 - 30OHA 1.1 n 30HA 2.1 56
6.2 Ayto-nyt A1 og km 0+000.00 go km 0+150.00 - 30OHA 1.1 62
7. AMMEH3MOHUCAHE HOBOIMPOJEKTOBAHUX ®STEKCUBUTHNX KOTOBO3HUX
KOHCTPYKUMIA 63
7.1 3ona 1.1 og km 0+000 go km 0+150 — gecHu KOnoOBO3 63
7.2 HoBa dpnekcnmbunHa KonoBo3Ha KOHCTPYyKUMja Ha npolumperuma — 3oHa 1.3 72
7.3 3oHa 2.4 - MNpowmpera HamerweHa caobpahajy aytobyca Ha AeCHOM KOMoBO3y
npe u nocne objekTa 3a LLapUHCKO-MacoLLKy KOHTPOy 73
8. AWNMEH3NOHUCAHE KPYTUX KO/TOBO3HMX KOHCTPYKUWMIA 82
8.1 HoBa KkpyTa KONoBO3Ha KOHCTPYKLUUWja HaMeH-eHa KpeTaky TEPETHUX BO3uUna y cMepy ka
Mahapckoj Ha HoBuM caobpahajHum Tpakama — 3oHa 1.2 82
8.1.1 KapakTepucTtuke maTepujana y crojeBrMa HoBe KpyTe KONOBO3HE KOHCTPYKLuje 83
8.1.2 [OumeH3noHuNcare KpyTe KONOBO3HE KOHCTPYKLUUMje 84
8.1.3 [umeH3uje BETOHCKMX Nfoya, CnojHMua N MOXAaHUKa 90
9. YCBOJEHE KO/NTOBO3HE KOHCTPYKLUWIE 97
9.1 TepmuHanu 3a NyTHWYKa BO3UNa Ha ynasy u Ha uanasy 13 3emroe, aytobycku
TepMMHanuM Ha ynasy y 3emsby — 3oHa 2.2 97
9.2 CaobpahajHe Tpake 3a ayTobyce y OKBMPY LLapMHCKOT Npenasa Ha usnasy us
3emrbe og km 0+150.00 go km 0+607.10 — 3oHa 2.3 99
9.3 [MapkuHr NpocTop HameweH ayTobycrMma v ogy3eTum Bo3unuma — 3oHa 2.5 101
9.4 PekoHcTpyKumMja aena cnyxbeHor nponasa - caobpahajHuue Ha km 0+500 — 3oHa 3.1,
cmep: Mahapcka - Cpbuja 102
10. NPECNEL NPOJEKTHUX PELLEHA HOBUX KOJTOBO3HUX KOHCTPYKUMIA 103
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& CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemawunHa 6/IV, 11000 Beorpapg

1. yBO4

MpeameT npojekTa je pellere KONoBO3HMX KOHCTPYKUMja 3a noTpebe pexabunutauuje /
PEKOHCTPYKLUMje 1 npoLumpera nocTtojeher rpaHn4YHor npenasa XoproLu.

MocTojehn rpaHnyHn npenas je rpaheH y nepuoagy 2005 - 2006. roguHe. 36or
nosehaHor obuma caobpahaja (MYTHUYKUX W TEpPeTHUX MOTOPHWUX BO3WNa), anu u
HauyMHa obaBrbatba rpaHWYHE KOHTPOSE, U3MOXEH je CTBapaky Ayravykux KoroHa
BO3MSa Koja YeKajy rpaHudHy KOHTpOIsy, YuMe yrpoxasajy 6e3dbegHoct caobpahaja Ha
ayto-nyTty A1. C 063npom Ha nosehawe MHTEH3MTeTa TepeTHOr caobpahaja HapounTo y
BpeMe npasHuka u roguwux ogmMopa, noctojehe kanauuTeTe rpaHuMYHOr npenasa
Xoprow noTtpebHO je npowmnpuTu.

Y cmepy ka Mahapckoj rpaHunum, MNpojekTHUM 3agaTkom je npeaBuheHo aa ce NpojekTyjy
ABe HOBe Tpake UCKIbYYMBO 3a caobpahaj TepeTHMX BO3una, Ja ce U3BpLUX NpeHaMeHa
nocrtojehe Tpake 3a TepeTHa Bo3wWna Yy Tpaky 3a aytobyce, Oa ce uM3BpLUMK
PEKOHCTPYKUMja U NMpeHameHa 3aycTaBHe Tpake Takohe y Tpaky 3a aytobyce, Aok he
noctojehe TepmuMHane HameweHe caobpahajy aytobyca KOpPUCTUTU MNYTHUYKK
aytomobunu. lpeasuheHo je noBehawe Opoja TepmuHana 3a NyTHUYKA BO3WMa.
lMnaHnpaHa je wmsrpagwa cacBUMM HOBOI TepeTHOr TepMmuHana. Y OKBUPY TepeTHOr
TepMnHana nraHupaHa je usrpagha NapkUHr npoctopa 3a TepeTHa Bo3una ca 108
NapKUHr MecTa, rae he TepeTHa Bo3una,npeko cuctemMa KkapTuua, YekaTu Ha CBOj pef 3a
npenasak npeko rpaHuue, Yime Tpeba ga ce u3berHe cTBapake KOMOHa TepeTHUX
BO3una Ha ayto-nyTy A1. Y HacTaBky TepeTHOr TepMuHana npeasuheHe cy u gse Tpake
npeko kojux he TepeTHa BO3wufa fa HanywTajy napkKUHr 30HY U TepeTHU TepMuHas u
YKIby4yjy ce Ha noctojehe Tpake 3a uanas u3 semroe 1 ynas y Mahapcky.

Magyarorsz8g
Srbija

Imagery ©2019 Maxar Technologies, Imagery ©2019 CNES / Airbus, Maxar Technologies, Map data ©2019 100 m

Cnivka 1.1 lNpukas 30He rpaHmMyHOr npenasa Xoprow (1M3Bop: google maps)
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HemanuHa 6/1V, 11000 Beorpag

Ha ynasy y Cpbujy, Ha Beh noctojehem TepMmuHany 3a Tellka TepeTHa Bo3una
npensuheHo je Npowmnpere KanaumMteTa NnapkMHr npoctopa 3a 111 napkur mecra, Kao u
npoLwmnperwe noctojehe caobpahajHe Tpake 3a TepeTHa Bo3una 3a notpebe caobpahaja
BaHrabaputHux Bosuna. [lpegsuheHo je M npowupewe MyTHUYKOr TepMuHana u
PEKOHCTPYKLUMja 1 npoLumpere ayTobyckor TepMuHana.

Mopea nnaHupaHux npolwuvpera caobpahajHux NOBPLUMHA Ha FPaHUYHOM npenaasy,
npegosuheHa je u pexabunutaumja / pekoHCTpykumja nocTtojehmnx caobpahajHux
MOBPLUMHA KOje 3agp>KaBajy CBOjy HaMeHY, YKONMMKO ce NokKaxe Aa 3a To uma notpebe.

30Ha VHTepBeHUMje 3a aecHn konoBo3 (cmep n3 Mahapcke) nounke of CTaumoHaxe
km 0+000.00 a 3aBpLuaBa ce Ha ctaumoHaxu km 1+250.00, ook 30Ha MHTepBeHUMje 3a
neBn KONoBo3 Noumkse Ha ctaunoHaxm km 0+000.00, a 3aBpLuaBa ce Ha CTauuoHaxXu
km 1+575.00.

Y OKBMpPY NpojeKkTa U3BpLUEHa je aHanusa cTakwa nocrtojehe KonoBO3HE KOHCTpyKuUMje,
aaTte cy Mmepe pexabunuraumje / peKOHCTpyKuMje Tamo rge je TO Ha OCHOBY aHanse
noctojeher crawa OuNO nNoTpebHO, Kao M OUMEH3MOHMCaHe HOBE KOSIOBO3HE
KOHCTpYKUMje y 30Hama rae je npeasuheHo ga ce noctojehun konoBo3 npolunpyje ycnea
notpebe 3a noBehaweM kanauuTeTa rpaHUYHOr Npenasa.

lMpojekToBake KOSTOBO3HUX KOHCTPYKLMja 3aCHOBAHO je Ha MO3HaBaky W yBaXaBaky
KapakTepucTMka martepuvjana y Ty U NocTerbuuM, mMatepujana Koju ce KopucTte 3a
n3pagy crnojeBa KOMOBO3HE KOHCTPyKUMje, BPCTE W y4ecTanoctu BO3wNna, pexuma
oaBuvjara caobpahaja kao 1 Ha No3HaBaky KIMMaTCKO-XMAPOSOLLKUX YCroBa.

ANMeH3NOHNCake KOMOBO3HUX KOHCTPyKUMWja je ypaheHo Yy ckrnagy ca paHrom
caobpahajHuua, onTepeherem Kao 1 CTPYKTypoOM Bo3una Koja he ce hmma kpeTtaTu.

KonoBo3Hu 3acTop je y pyHKumju caobpahajHuue, nogyxHUX U nonpevyHnx Harnba, kao
M HauyMHa OA4BOAH-aBakba 3acTopa.

dnekcnbunHa KoSoBO3HA KOHCTPYKUMja je npojekToBaHa 3a MNpojekTHU nepuog og 20
roauHa, a Kpyta KosloBO3Ha KOHCTpYyKLUMja je npojekToBaHa 3a NpojekTHn nepuog og 30
rogunHa.

MoBpwmnHe wHTepBeHUMnje noyeB o km 0+000,00 (agMuHUCTpaATMBHA §NUHKMjA ca
Mahapckom) na go km 1+250,00 (gecHu konoBo3), ogHocHO km 1+575,00 (neswu
KOMNOBO3) nodesbeHe Cy Y OKBMPY OBOr MpOjeKTa Ha HEeKONMKO 30Ha M nopsoHa. Ose
30He Cy wemMaTcKku npegcraBibeHe cnvum 1.2.

e 3oHa 1: CaobpahajHe Tpake ayTo-nyta A1 (E-75) y oksupy I".I. Xoprow
e 3o0Ha 2: 30Ha rpaHM4yHoOr npenasa 3a NnyTHMYKe aytomobune n aytobyce

e 3oHa 3: lNoBpLUMHE HAMEHEHE KpeTaky U MUPOBaHy TEPETHUX BO3WUNa

2019 — 620 — 10 — CAO - K2/3 4



CAOBPAKRAJHU UHCTUTYT UUN p.o.0
Hemarunna 6/IV, 11000 Beorpapg

00°000+0 48

vy

immsmsmnenaeee 3O0HA 1
-------------- 3OHA 2

Cnuka 1.2 LWematckm npukas 3oHa y oksupy M1 Xoproww
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30HA 1: Cao6pahajHe Tpake ayto-nyta A1 (E-75) y okBupy I'.I. Xoprow

30Ha 1 je nogerbeHa Ha YeTUpKU NOA30HE:

3oHa 1.1: Ayto-nyT A1 (E-75) — noctojehe caobpahaHe Tpake;

3oHa 1.2: Hoe caobpahajHe Tpake HaMeH-eHe KpeTaky TEPETHUX BO3una
y cmepy ka Mahapckoj;

3oHa 1.3: Hoa chnekcmbunHa KonoBo3Ha KOHCTPYKLMja Ha NpoLUMpeHuma
caobpahajHunx Tpaka;

3o0Ha 1.4: PeKkoHCTpYyKLMja 3aycTaBHe Tpake ayTo-nyTa y Tpaky 3a aytobyce, koja je
yjeHO 1 U3nnBHa Tpaka ca ayTo-MnyTa ka HOBOM KOSI0BO3Y 3a TepeTHa Bo3usa.

OBa 30Ha obyxBaTta geoHuue aytonyta A1 (E-75) og noyetka 3oHe [.I1. Xoprow vy
Cpb6ujn, craynoHaxa km 0+000.00 go km 0+150.00, kao n nocne 3oHe I.I1. Xoprow o
km 0+840,00 po km 1+250.00 pecHu konoBo3, ogHocHO ago km 1+575.00
(HoBOMpojekTOBaHe Tpake 3a TepeTHa BO3Wna M Tpaka 3a aytobyce Ha neBoM
KONnoBo3y). Y OKBMpPY OBe 30He Harase ce OBe HoBe caobpahajHe Tpake y cmepy Ka
Mahapckoj HamereHe UCKIbYUMBO caobpahajy TepeTHMX BO3una, Kao 1 NpoLuMpera Ha
ynasy/manasy ca TepeTHMX TepmuHana. Ha mecTy usnmBa ca ayTto-nyta Ha
HOBOMpOjekToBaHe caobpahajHe Tpake 3a TepeTHa BO3una NoTpebHO je npojekToBaTh
Tpaky 3a aytobyce ymecTo 3aycTaBHe Tpake, koja he yjeqHO Ha CBOM MNO4YeTKy 6uTtn u
Tpaka 3a npeycMmepaBake BO3uUIia ca BO3HE Ha HOBOMPOjEKTOBAaHE Tpake.

AaMuUHNCTpaTMBHA
nuHuja ca Mahapckom

3OHA 1 &% 7

0

+0
e

Cnuka 1.3. lematcku npukas nogene 3oHe 1 Ha noa3oHe
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Bl 3OHA 1.1
Bl 3OHA 1.2
Bl 30HA 13
Bl 3OHA 14

ps®

Cnuka 1.4. llematckm npukas nogerne 3oHe 1 Ha No430He
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30HA 2: 30Ha rpaHMYHOr npenasa 3a NyTHU4YKe aytTomooune u aytobyce

Y okBupy oBe 30He obyxBaheHe cy caobpahajHe MOBpLUIMHE Ha CaMOM FPaHWYHOM
npenasy Xoprow, OAHOCHO: aeoHuua aytonyta A1 (E-75) HenocpegHo npe u nocne
objekaTta 3a KOHTpOSy npenasa rpaHuue (LapyvHCKO - NacoLlKa KOHTpOa) 1 NOBPLUNHE Y
30HM TepMUHana 3a aytobycku n aytomobunckm caobpahaj. CaobpahajHe noBpLuMHeE
TepMnHana 3a aytobycku caobpahaj Ha ynasy y Cpbujy ce npowwmpyjy kako 6u um ce
nosehao kanauuteT. Ha um3nasy m3s CpObuje, ayTobyckn TepmuHan ce uamellTa Ha
noctojehy caobpahajHuuy 3a TepeTHa Bo3wna, a noctojehn aytobyckm TepmuHanu
nocTajy TepMUHanu 3a nyTHUYKa BO3una.

OBa 30Ha nogerbeHa je Ha 5 nogsoHa:

3oHa 2.1: 3oHa ayTonyTa HernocpeaHo npe 1 nocre nyTHUYKUX TepMUHana;

30Ha 2.2: TepMuHanu 3a NnyTHUYKa BO3uUMa Ha yrasy U Ha 13nasy n3 3emsbe, Kao u
ayTobyCckn TepMUHanNu Ha ynasy y 3eMsby;

3oHa 2.3: lNpunas TepmuHanmma 3a aytobyce Ha u3nasy M3 3eMibe;

30Ha 2.4: MNpowmnpere HamerweHo caobpahajy aytobyca Ha ynasy y 3emsby npe 1
nocne objekTa 3a rpaHN4YHy KOHTPONY;

3oHa 2.5: MNMapkuHr NpocTop HaMmekeH ayTobycrma 1 ogy3eTM Bo3unMma.
MnaHupaHa je uarpagra HOBOI NAPKUHI MPOCTOpa Ha ynasy Yy 3eMrby,
[I0K Ce Ha usnasy 13 3emrbe NocTojenn NapkMHr NPOCTOP PEKOHCTPYMLLE;

Cnuka 1.5. lematcku npukas nogerne 30He 2 Ha NOA30He
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30HA 3: lNoBpLuMHe HaMeHeHe KpeTakby U MUPOBakby TeLWKUX TepeTHUX Bo3una.

OBa 30Ha 0byxBaTa NOBPLUMHY HOBOF TEPETHOI TEPMMHAra Ha u3nasy M3 3emrbe, Kao u
NOBPLUMHY NpeaBufjeHy 3a npolunpere TepeTHOr TepMuHana Ha ynasy y Cpoujy.

OBa 30Ha nogerbeHa je Ha ABe NoA30HeE!:

3oHa 3.1: CaobpahajHuue HameneHe KpeTaky TEPETHUX BO3una.
3oHa 3.2: lNapKuHr NpocTop HaMeH-EH MUPOBaky TEPETHUX BO3UIA.

Q
D)
le

3OHA 3.
3OHA 3

1
2

Cnuka 1.6. Wematckm npukas nogene 3oHe 3 Ha Nnoa3oHe
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TpeHyTHU pexum caobpahaja Ha IN.IN1. Xoprow

Cpbuja — Mahapcka

JleBn KONOBO3 Y CMepy pacTa cTaumoHaxe (nanas ns Cpbuje), YmHe 3ayctaBHa, BO3Ha U
npeTtuuajHa Tpaka. Ha gyxuHm og 500 m npe objekata 3a LLapMHCKO-NACOLLKY KOHTPOIY,
rmegaHo n3 npasua Cpbuje (Ha km 0+875,00%), nsspuieHa je npeHameHa caobpahajHux
Tpaka. 3aycTtaBHa Tpaka npenasu y Tpaky HaMeheHy TepeTHUM Bo3unuma. [peoctane
ABE Tpake HaMeH-eHe Cy KpeTawy ayTtobyca (Bo3Ha Tpaka) U NyTHUYKMX ayToMobuna
(npeTuuajHa Tpaka).

Ha gyxuHum og 225 m npe objekaTa 3a LAPUHCKO-MACOLLKY KOHTPONY rnegaHo u3
npaBua Cpbuje (Ha ~km 0+600,00) ogBaja ce Tpaka 3a TepeTHM caobpahaj. Ha
MOMEHYTO] CTauMOHaXM riekcMbunHa KOMOBO3HA KOHCTPyKUMja npenasu y KpyTy
KONOBO3HY KOHCTPYKUMjy. MNocTtojeha caobpahajHa Tpaka 3a TepeTHa BO3una ce y 30HU
objekTa 3a KOHTpoONly npenasa rpaHvue npowupyje 3a jow jegHy Tpaky (KpyTa
KOMNOBO3Ha KOHCTpyKUMja), Tako Aa KpO3 rpaHn4HM npenas nponase nse 6eToHCke
KONMOBO3He Tpake 3a TepeTHu caobpahaj.

Y 30HM camor 06jekTa 3a LLlapUHCKO-NAaCOLLKY KOHTPOSY, KOFNIOBO3 CE LUMPU U CauntaBajy
ra 4 Tpake/TepMmnHana 3a nyTHU4YKa Bo3una u 2 Tpake/TepMmnHana 3a aytobyce.

Mahapcka — Cpbuja

[ecHn Kkonoso3 y cMmepy pacta crtaumoHaxe (ynas y Cpbujy n3 npasua Mahapckor
rpaHMYHOr Npenasa), YMHe Tpaka 3a NyTHWYKa BO3wna, Tpaka 3a aytobyce un Tpaka 3a
TepeTHa BO3una - Kpajha gecHa Tpaka. Ha ctaumoHaxu km 0+150,00 Tpaka 3a TepeTHa
BO3WMa ce oABaja ca rMmaBHe Tpace ayTonyTa M NOoCTaje Tpaka 3a TepeTHa Bo3una ca
KpyTOM (DETOHCKOM) KOSTOBO3HOM KOHCTPYKUMjoM. KanauuteTu 3a TepeTHu caobpahaj
ca OBe CTpaHe rpaHun4yHor npenasa cy Behu Hero Ha nsnasy us Cpbuje.

Y 30HUM camor objekTa 3a LapuHCKO-NacoLKy KOHTpony, Ha ynasy y Cpbujy, konoBos ce
LMPU N caunkbaBajy ra 6 Tpaka/TepMmnHana 3a nyTHMYKa Bo3wuna u 2 Tpake/TepMmuHana
3a ayTobyce.

MnaHupaHu pexxnm caobpahaja HakOH peKOHCTpyKumje u npowmnpensa IM.I. Xoprow

Cpbuja — Mahapcka

Y cmepy ka Mahapckoj ycneag npojektoMm npeasuheHor npowmperwa HaMehseHOor
TEPETHUM BO3UNMMa, U3BPLLUEHA je NnpeHaMeHa caobpahajHux Tpaka. Ha ayto-nyty A1
oA crtaumoHaxe km 1+540.00, na OO NOMEHyYTOr npowupera Ha ynasy y TepeTHu
TepmuHan km 0+840.00, npegBuheHa je m3rpagwa 2 HOBE Tpake MWCKIbYYMBO 3a
caobpahaj TepeTHux Bo3wuna. Ha uctom notesy, npeasuheHo je ga ce noctojeha
3aycTaBHa Tpaka PEeKOHCTpyuwe Tako WwTo he ce YKNoHUTU noctojehn acdanTHu
CnojeBnM U M3BECTM HOBWU y AebrbMHama Kao Ha BO3HOj] W MpeTuuajHoj Tpauu. Tume
3aycTaBHa Tpaka NocTaje Tpaka 3a kpeTakwe aytobyca, noctojeha Bo3Ha Tpaka Takohe
nocTaje Tpaka 3a KpeTawe aytobyca, a npeTuuajHa 3a KpeTawe NyTHUYKMX Bo3una. Y
OKBMPY CaMOrl rpaHuYHOr npenasa, nocrtojehn TepmMmuHanu Koju cy Gunu HameneHu
TepeTHOM caobpahajy, HakOH peKoHCTpyKunje bBuhe HameweHn 3a caobpahaj aytobyca,
pok he noctojehe TepmuHane HameweHe caobpahajy aytobyca KOPUCTUTU MYTHUYKK
aytomobunu. lNpegsuheHo je nosBehawe 6poja TepmMuHana 3a MNyTHUYKA Bo3una u
aytobyce. Y 30HM camor objekTa rpaHuYHOr npenasa, 6poj caobpahajHux Tpaka ce
nosehaBa 6 Tpaka/TepMuHana 3a nyTHMYKa Bo3una un 2 Tpake/TepMmumHana 3a aytobyce.

! Craumonaxa km 0+000 ce Hanasu Ha agMUHUCTPATMBHO] NHMjKU ca Mahapckom
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Ha TepeTHOM TepmuHany HOBMM pellewem npensuvheHO je nosehawe KanauyuteTta
NapKWHr MecTa 3a TepeTHa Bo3una (108 napkuHr mecta).

Mahapcka — Cpbuja

Y cmepy ka Cpbuju npegsuheHo je nosehawe kanauuteta — Opoja TepmuHana
HaMEeHEHMX BO3UNMMa 3a MYTHUYKM W TepeTHuM caobpahaj. bpoj TepmuHana 3a
NyTHUYKa Bo3una je Behu 3a 2 y 0QHOCY Ha CTane Mnpe PeKoHCTPYKLUMje 1 caga nx uva 8.
Bpoj caobpahajHux Tpaka 3a aytobyce ocTaje 2.

Ha ynasy y TepeTHM TepMuHan, kao W Ha wu3nasy, npeasuijeHo je npoluMperse
noctojeher GeToHCKOr KonoBo3a, kako ©Ou ce noBehana nNPOTOYHOCT TepeTHor
TepMuMHana n omoryhuno nakwm nposnas BaHrabapuTHUX Bo3una.

Ha TepeTHOM TepmuHany HOBUM pellewem npensuheHo je noBehawe KanauuteTa
NapKWHr MecTa 3a TepeTHa Bo3una (111 napkuHr mecta).
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2. AHAJTU3A YTULAJHUX PAKTOPA
2.1 CaobpahajHo ontepehere

Ha ocHoBy [lpojekTHOr 3agatka M nnaHupaHux caobpahajHux TOkOBa, ca acnekTa
AVMEH3NOHMCaa KOMOBO3HE KOHCTPyKUMje noTpebHO je ogpeauTtn NepcnekTuBHO
caobpahajHo onTepehewe 3a 30HYy rpaHMYHOr npenasa Xoprow. [lepcnekTuBHO
caobpahajHo onTepeherwe HeONXoAHO je cpadvyHaTu nocebHo 3a TepeTHU M nocebHo 3a
NYyTHUYKN TepMUHan ¢ 0631MpoM Ha oaBojeHe caobpahajHe TokoBe y 30HM [.I1. Xoprow Ha
ynasy 1 Ha n3rnasy u3 semrbe.

Y cTpykTypyn caobpahaja 3acTynrbeHu cy:

e MYTHUYKM ayTOMOBUNMK,
e ayTobycw,
e TepeTHa Bo3una.

Cpegamse Tellka TepeTHa Bo3ura cy y caobpahajHuM aHanusama npugoaara rpyny Tewmx
TEPEeTHUX BO3WUNa, LUTO je ca acnekta AMMEH3MOHMCaHa KONOBO3HE KOHCTPYKLMje Ha
CTpaHu CUIYpPHOCTW.

Mpun aHanu3n caobpahajHor onTepehewa MepogaBHa 3a AMMEH3NOHMCAHE KONOBO3a CY
MOTOpHa Bo3una HocuBocTu Behe oag 30 kN, ogHocHo 6pyto mace Behe og 50 kN.
3a npeameTHe caobpahajHe nosplunHe y okeupy [.I1. Xoprow 3a AnMEH3NOHWUCaHe
KONOBO3HE KOHCTpyKUMje MepodaBaH je Opoj aytobyca, Telwmx TEpeTHUX BO3ura U
ayToBO30Ba.

Mogaum o 6pojy Bo3una npeysetun cy us lpojekma caobpahajHe aHanu3e u rPo2Ho3e
Koje je n3paguo CU UWI, 3aBoag 3a ETC, a cBe Ha ocHoBy nybnukauuje o 6pojarwy
caobpahaja Ha mpexun nyteBa JI1 ,lyteBu Cpbuje”“ 3a npegMeTHy AeoHUWy, rae cy
Aatn nogaumn nocregwer 6pojawba caobpahaja koje je obasrbeHo 2017. roguHe.
CtpykTypa caobpahajHor Toka 1 6poj Bo3una cy npukasaHun y Tabenun 2.1.1.

Tabena 2.1.1. CtpykTypa caobpahajHor Toka — 6poj Bo3una

FoanHa Nrac - rn Xoprou FoauHa Nrac - rn Xoprouu
nA BYC TB YKynHo nA BYC TB YKynHo
2018. 4658 184 811 5653 2030. 6051 231 1156 7438
2019. 4681 185 827 5693 2031. 6233 237 1196 7666
2020. 4728 187 844 5759 2032. 6389 243 1232 7864
2021. 4799 189 865 5853 2033. 6549 249 1269 8067
2022. 4871 192 887 5950 2034. 6713 254 1301 8268
2023. 4968 195 909 6072 2035. 6847 259 1334 8440
2024. 5067 199 936 6202 2036. 6984 263 1361 8608
2025. 5194 203 964 6361 2037. 7124 267 1388 8779
2026. 5324 207 998 6529 2038. 7231 271 1409 8911
2027. 5484 212 1033 6729 2039. 7339 274 1430 9043
2028. 5676 217 1074 6967 2040. 7412 277 1444 9133
2029. 5875 224 1117 7216 2041. 7486 278 1458 9222

3a notpebe npojekToBaka KONMOBO3HMX KOHCTPYKUMja NEPCneKTMBHO caobpahajHo
onTepehewe je npepadvyyHaTo Ha Bpoj ekBMBaNEHTHUX cTaHaapaHMX ocoBuHa og 80 kN
y carnacHoctu ca cpnckum ctangapgom SRPS U.C4.011 n AASHTO 1993 ynytctBOoM
3a NpojeKkToBame.
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[obujeHn hakTopn ekBMBaneHumje 3a aHanmanpaHe TUMNOBE BO3Wma, NpuUKasaHu cy y

Tabenu 2.1.2.

Tabena 2.1.2 ®akTopu ekBMBaneHumje 3a NojeanMHe BpCTe BO3una

Bpcra Bo3una

fe

Cono aytobyc 3a BaHrpagcku caobpahaj

2,44

AyTOBO3

3,36

MpopayyH yKynHor ekBMBaneHTHor caobpahajHor ontepehewa y NpojekTHOM nepuony
oa 20 rogmHa noyes of 2022. rogmMHe npukasaH je y Tabenu 2.1.3.

Tabena 2.1.3. lNpopayvyH yKynHor ekBuBaneHTHoOr caobpahajHor ontepehewa Ha YNUBHUM U
N3NUBHUM pamnama TepeTHOr TepMuHarna 3a npojekTHU nepuog, og 20 rognHa

nrac - rn ,, Xoprow-‘
loguHa
BYC B
2022. 192 887
2023. 195 909
2024. 199 936
2025. 203 964
2026. 207 998
2027. 212 1033
2028. 217 1074
2029. 224 1117
2030. 231 1156
2031. 237 1196
2032. 243 1232
2033. 249 1269
2034. 254 1301
2035. 259 1334
2036. 263 1361
2037. 267 1388
2038. 271 1409
2039. 274 1430
2040. 277 1444
2041. 278 1458
YKynHo: 4.752 23.896
x 365 1.734.480 8.722.040
x Fe 4.232.131 29.306.054
x 0,5 2.116.065 14.653.027
ESO 2.116.065 14.653.027
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Tabena 2.1.4. TllpopayyH YKynHOr ekBMBaneHTHor caobpahajHor onTtepeherwa Ha
TEpeTHOM TepMMHany 3a npojekTHu nepuog og 30 rogmHa

nrac - rn ,,Xoprow-
loanHa
TB
2018 811,00
2019 827,00
2020 844,00
2021 865,00
2022 887,00
2023 909,00
2024 936,00
2025 964,00
2026 998,00
2027 1.033,00
2028 1.074,00
2029 1.117,00
2030 1.156,00
2031 1.196,00
2032 1.232,00
2033 1.269,00
2034 1.301,00
2035 1.334,00
2036 1.361,00
2037 1.388,00
2038 1.409,00
2039 1.430,00
2040 1.444,00
2041 1.458,00
2042 1.472,00
2043 1.486,00
2044 1.500,00
2045 1.514,00
2046 1.528,00
2047 1.542,00
2048 1.556,00
2049 1.570,00
2050 1.584,00
2051 1.598,00
Ukupno 39.246,00
x 365 14.324.790,00
x Fe 48.131.294,40
x0,5 24.065.647,20
ESO 24.065.647,20
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Y cknagy ca Hanpeg M3HETUM, ycBOjeHa caobpahajHa onTepehewa MepogaBHa 3a
AVNMEH3NOHNCAHE KOMOBO3HE KOHCTPyKUMje no caobpahajHMm TOKOBMMA y OKBUPY
.M. ,Xoprow*“ npukasaHa cy y crneaehoj Tabenu:

MyTHnYku TepmuHan — NMNA un BYC

MpojekTHn nepuoga 20 roguHa ESO =2,1x 10° cr.0coBuHa of 80 kN

Ynue / u3anue ca TepeTHOr TepmmnHana — ®nekcmbunHa KonoBo3Ha KOHCTPyKLUMja

MpojekTHn nepuoga 20 roguHa ESO = 14,7 x 10° cT.0coBuHa of 80 kN

TepeTHu TepMmuHan — KpyTa KonoBo3Ha KOHCTpPYKLMja

MpojekTHn nepmoa 30 roguHa ESO =24,1 x 10° cT.0coBuHa oA 80 kN

2.2 KnumaTtcku u XuaponoLKu ycnosu

KnumaTtckm n XmapomnoLlKn yCrioBU Cy yrasHu napamMmeTpu Koju ce yaumajy y o63up npu
ogpehuBawy OybuHe OejcTBa Mpasa, NPOjeKTOBaky M ANMMEH3MOHUCAHY KONIOBO3HE
KOHCTpyKumje. KnumaTtckm ycrnoBu Cy CKyn MeTEOpPOSIOLLKMX MojaBa Koje KapaKTepuily
CTakbe aTmocdepe U HeHe MNpoMeHe y ogpeheHoM BpemeHcKkoM pa3fobrby Ha
nocMaTtpaHoM noApydjy Kpo3 Koju nponasu caobpahajHuua. XuApOoLWKU YCroBK
nogpasymeBajy HMBO OybuHe noasemHe Boae y 6nm3anHM caobpahajHuue, nocrojanse
BOAEHUX LlenoBa n yTuuaj Boge ca KocuMHa Ha caobpahajHuuy.

2.2.1 KnumaTtcke KapakTepucTuke

KnumaTtckm ycrnoBu cy aHanuaupaHu ca acnekta Temnepatype Basgyxa, OAHOCHO
TemnepaTtype cnojesa acdanrta y Konososy, kao W OybuvHe npoavpaka mpasa u
yTuLaja Ha KOSIOBO3HY KOHCTPYKUMJY.

3a carnegaBare KNMMaTCKUX YCNnoBa npeyseTu cy nogauu o TemnepaTtypamMa Basgyxa
3a MEeTeOopOoroLWKy cTaHuuy MNanuh.

OpgpehuBane MepogaBHe TemnepaType Basgyxa

OppehuBare MmepogaBHe TemnepaTtype Basayxa Ha npeameTtHoj nokaumju w- MAAT (°C)

Y T1abenu 2.2.1.1 paT je nperneg nNpPOCEYHUX Cpearux MECEYHUX TemnepaTypa
Basgyxa, [AoOujeHMX Ha OCHOBY Mepewa Yy MEeTEeOpOosiowkoj cTaHuum [Manuh, 3a
pedepeHTHM nepuoq - nocneawn TpuagecetToroguwwn nepuog og 1988. - 2018.
roguHe.

Tabena 2.2.1.1. Cpegrwe MeceyHe TemnepaType Basgyxa - [anuh
rog. | Il 11 v \% Vi Vil VI IX X Xl Xl

1988.-2018. 03 14 65 120 171 211 228 222 170 115 6,1 08

Cpegtba roguwiksa TemnepaTtypa Basgyxa je 11,6 °C.

MeponaBHe roguiike TEMNepaType Basayxa MepofdaBHe 3a OMMEeH3MOoHUcawe (oapeheHe
no metoau Shell nabopatopuje) npukasaHe cy y Tabenu 2.2.1.2.
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Tabena 2.2.1.2. MepoaaBHe roguLLse TeMnepaTtype Basayxa

Mecen Cpeara Temnepartypa dartop yTuuaja

Basgyxa MMAT (°C) “WF”

JaHyap 0,3 0,062

debpyap 1,4 0,074

MapTt 6,5 0,156

Anpun 12,0 0,344

Maj 17,1 0,702

JyH 21,1 1,215

Jyn 22,8 1,529

ABrycrt 22,2 1,410

Centembap 17,0 0,693

Oktobap 11,5 0,320

HoeembGap 6,1 0,147

Heuembap 0,8 0,067

Cpeatba BpeaHOCT yTuuajHor dhaktopa 0,560

MepoaaBHa cpeftba roguilsa TemnepaTypa Basgyxa 15
w - MAAT (°C)

3a cpeawy BpegHocT yTtuuajHor dpaktopa WF = 0.560, ogpeheHa je noHgepucaHa
cpenma roguwkba Temnepartypa sBasgyxa w-MAAT = 15 °C.

CpadyHaTa MepogaBHa cpedwa roguiksa temnepartypa Basgyxa buhe mnckopuwheHna
3a ogpehuBane TemnepaType cnojesa acgarnTta y KOfloBo3y.

OppehuBare nHaekca Mpasa

[lenoBake HMUCKNX TemnepaTypa Ha KONMOBO3HY KOHCTPYKLUMjY npukasyje ce BpegHowwny
nHgekca mpasa. MHoekc Mpasa oO3HayaBa Tpajakbe WHTEH3MTeTa Mpasa Ha jeJHOM
oapeheHom nogpy.jy.

Mogaum o MHAekcy Mpasa ogHoce ce Ha MeTeoponoLKy ctaHuuy Hosu Cag - Hajonuke
nogpyu4je 3a Koje Noctoje periatmBHO HOBUjU NoJaum O BpeAHOCTU MHAEeKca Mpasa.

PernctpoBaHe BpegHOCTM MHOEKCA Mpasa 3a nepuog og 1983. oo 2014. roguHe 3a
MeTeoponoLlKy ctaHuuy Hoeu Can npukasaHe cy y Tabenn 2.1.2.1.

MepogaBHu nHOEKC Mpasa 3a MpOjeKTHUM Nepuod o4 OBafeceT roauHa je npocedHa
BpeaHOCT Tpu Hajseha nugekca mpasa y nocmatpaHmx 30 rogmHa.
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Tabena 2.2.1.3. VIHaekc Mmpasa 3a MeTeoporLky cTaHuuy Hosu Cap 2

UHpekc mpasa UHpekc mpasa
loguHa (°C x p,asu) NoguHa (°C x Aaﬁu)
1983/84 40 1999/00 71
1984/85 164 2000/01 19
1985/86 35 2001/02 167
1986/87 119 2002/03 127
1987/88 17 2003/04 51
1988/89 17 2004/05 130
1989/90 41 2005/06 100
1990/91 86 2006/07 9
1992/93 112 2007/08 79
1993/94 47 2008/09 125
1994/95 58 2009/10 72
1995/96 110 2010/11 63
1996/97 130 2011/12 182
1997/98 28 2012/13 34
1998/99 101 2013/14 34

MepogasHu nHgekc Mmpasa 3a npojekTHu nepuog og 20 rognHa je:
IR= 171°C x gana

OppehuBare oyouHe aejcTBa Mpasa

[MpoueHa oceTrbMBOCTM KOMOBO3HE KOHCTPYKLUMjE Ha AejcTBO Mpa3a ofpeheHa je npema
SRPS U.B9.012.:

- PedepeHTHN nHaekc mpasa nsHocu IR = 171 °C x gaHa.

- Martepujan y noctersmum npema cranHgapgy SRPS U.E1.012 cnaga y kaTeropwujy
maTtepujana G2 - cnabo 0o cpefHe OCETIbUBN.

- CyBa 3anpeMuHcka Maca maTepujana y noctersuum yd = 1.8 kg/m?

- [peTtnocTaBrbeHa aebrbmHa KoNoBo3He KOHCTpyKumMje 70 ao 90 cm.
- Xugposnowkn ycrnoBn npema crtaHaapgay SRPS U.C4.016 cy npouereHn Kao
NMOBOJbHMW.

Ha ocHoBy npeTtxogHux nogataka, a npema SRPS U.B9.012 oppeheHa je aybuHa
npogupana mpasa X ~ 80 cm.

2.2.2 XnapornoLiku ycrnoBu
XnapornoLKy YCroBY Ce KapaKkTepuLly Kao NOBOSbHU Kajaa je:

- Hacun BUcuHe nsHag 1,5m

- NNUTaK ycek ca obpum ycrnoBrMMa oaBOAH-aBaHa

- HVBO Noa3eMHe BoAe HWXK o AyGuHe cmp3aBatsa

- Kaga M3Hag HMBOA Noa3eMHe BOAEe HeMa ApyrMx MoryhHocTu gotuuaja noasemHe
BOAde

2 Mopaum o nHaekcy mpasa npeyseTu cy us Cryauvje: "Uctpaxuarwe TeMnepaTypHUX npomeHa n aybvHe aejctea
Mpasa y TNy M KOJIOBO3HWM KOHCTpyKuujama nyteBa y Cpbuju", suma 1991./92. rog. koje je nsgao MpaheBnHckn
dakynteT YHuBep3uTeTa y beorpaagy 1992. roa., kao n u3 mactep paga Hukone Muxajnosuha - "BpegHocTu nHaekca
Mpa3sa 3a rnaBHe MeTeoposoLlke ctaHuue y Cpbuju y nepmoay oa 1992. oo 2014. roguHe."

2019 — 620 — 10 — CAO — K2/3 17



= CAOBPARAJHUN UHCTUTYT UUN p.0.0
HemanuHa 6/1V, 11000 Beorpag

XnOposiowWwKM YCrioBu cy carnefaHn u oueweHn y cknagy ca SRPS U.C4.016, Ha
OCHOBY crnefehunx pacnonoXxmeux nogaraka:

e CaobpahajHe nospwunHe noctojeher I.I1. Xoprow, Hana3e ca Ha Hacuny o4 necka.
Hajsehn geo HOBOMPOjeKTOBaHMX MOBPLUMHA FPaHWYHOr npenasa rpagu ce takohe
Ha Hacuny of necka.

e Ycnosu ofsoAwaBaka - npeasuheH je 3aTtBOpPeHM CUCTEM KULIHE KaHanusauuje,
Aok he npubpexHa BoAda 1 BoAa Koja ce CnmBa HU3 KOCMHE Hacuna fa ce CKyniba u
ofBoam o604HMM KaHanMma.

e HuBO nogsemMHe Bode je ucnog 30He cMmp3aBawa. WcTpaxkHum Oyliewem y
HoBembpy 2019. roguHe yTBphEHO je Aa ce nogseMHa Boga Hanasu Ha ayouHn og
3,7 o 5,0 m MepeHO of NOBpLUNHE TepeHa. Y TOKy rogvHe, noaseMHa Boja ce
AWKe Ha KoTe Brivke NOBPLUMHKM TepeHa, WTo HeMa yTuuaj Ha XMOporoLlKe ycroBe
c ob3vpom pga noctojehu TepeH npawuHacTo - MecKoBUTOr cactaBa U fa ce
rpaHUYHN Npesias NpojekTyje Ha Hacuny o necka.

e OceT/bMBOCT MaTepujana y [OOHEM CTPoOjy caobpahajHuue Ha cMmp3aBame -
mMaTepwujan je cnabo o cpefhe OCEeTIbLUB Ha CMp3aBakse.

e [locTterbmua KONOBO3HE KOHCTPyKUMje he ce pagutM O HeBe3aHor KaMeHor
MaTtepujana (necak, opobrbeHn KaMeH), KOju HUje OCeTrbuB Ha AejcTBO Mpa3a.

e MoryhHocT kanunapHor nsamMsaka noa3emMHe BoAe - HeEMa KanunapHor usavsarba
noa3eMHe Bofe Y Crnojy nocTerbuue.

Ha ocHoBy cBera HaBefeHOr XUAPOSIOLLKM YCIOBM Ce OLEHYjy Kao MOBOSBHW.

2.2.3 lpoueHa oceTrIbUBOCTU KOSTIOBO3HE KOHCTPYKLUMje Ha AejCTBO Mpa3a
Ha ocHoBy npeTxoaHO ogpeheHnx napameTtapa:

- MepopgaBHu nugekc mpasa IR =171°C x gaHa

- CpayyHaTta gybuHa npogupara mpasa X = 80 cm

- [NpeTtnocTaBrbeHa aebrbmHa konoBoHe KOHCTpyKumje d =70 - 90 cm
- [MoBOMBbHU XMPAOMOLLKN YCIOBM

3aKrbyyak je ga nocrtojehe m HOBOMPOjEKTOBAHE KONIOBO3HE KOHCTpyKuuje Hehe 6uTtun
N3NoXXeHe HeNnoBOSbHOM [iejCTBY Mpa3a.

Ha noctojehem acganTHOM KONOBO3y HUCY Yyo4yeHa owTehewa 3a Koja ce Moxe
KOHCTaTOBaTK [a Cy UM Yy3pOK HacTaHKa KnMMaTCcKe KapakTepucTuke To jecT mpas. Ha
OCHOBY MPETXOAHOr MOXe Ce Takohe KoHcTaToBaTh Aa AybuHa npoaupawa mpasa Hehe
HEeMnoOBOJSBHO yTMLATK Ha NocTojehe N HOBOMNPOjEKTOBaHE KOMIOBO3HE KOHCTPYKLUMjE.

2.3 Tleonowka rpaha TepeHa U XxMaporsioLlKa CBOjcTBa

Ha peny Tpace gpxxasHor nyta npsor A pega A1 (E-75), y 30HM rpaHnyHOr npenasa, og
km 0+000,00 go km 1+260,00 kao n Ha caobpahajHMuama y OKBMpPY CaMOr rpaHuUYHoOr
npenasa Xoprow 3a notpebe u3page oBe MNPOjeKTHE AOKYMeHTauuje u3BeneHo je
YKYyNHO 36 uctpaxHux bywoTtmHa. AcTpaxHu pagoBu Cy peanu3oBaHu y nepuogy oA
28.10.2019. rogmHe go 06.11.2019. rogmHe.

Ha ocHOBYy wu3BegeHVUX WUCTPaXKHUX pagoBa Yy 30HU rpaHUYHOr npenasa Xoproww
yTBphieHa je reonowka rpaha TepeHa kKao U KapakTepucTuke noctojehe KoroBO3He
KOHCTpyKumje. MNMprkas pesyntata TEPEHCKNX N NabopaTopujCKUX UCTPaXXHUX pagoBa je
AeTarbHO fat y okBupy [r'eoTexHuykor enabopaTta, Koju je cactaBHU geo npojekta IM.I1.
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Xoprow, [OK je y OBOM M HapedHOM MoOrnaefby AaT camMo KpaTak uM3Bo4 — U3
eoTexHnykor enabopata n nNapameTpu of 3Hayaja 3a OUMEH3NOHUCaHE KONIOBO3HE
KOHCTpYyKUMje.

UctpaxunsaHu TepeH npunaga Cyb6oTnyko - Xoprowwkoj newyapu.

MNpeomeTHa nokauuja wmarpaheHa je o mMnahux KBapTapHUX cefuMMmeHaTa Koju cy
npeacTaB/beHN  €O0SICKUM  MpawnMHacTUM  MNecKoBMMAa, CUTHO3PHMM  MNEecKOBMMA,
NeckoBUTUM npalumHamMma. MctpaxHuMm pagosuma, Ha npeamMeTHOj fiokauuju, yTepheHn
Cy KBapTapHu ceOuMMeHTU npeacTaB/bEHN €OfICKUM MpalMHacTUM  MecKoBUMA,
CUTHO3PHUM NeckoBUMa, NECKOBUTUM NpaLLMHamMa.

Y XuMOporeonowkoM CMWUCRy [NWHA W npawunHa nNpeacTaBrbajy  XMApOreosoLKu
nsonatop, AOK HEKOXepeHTM MaTtepujanu (necak) npeacTaBrbajy XWAPOreonoLKu
KONEeKTop noa3eMHe Boae.

NcTtpaxHum bywerwem y HoBeMbpy 2019. roguHe yTBphEHO je aa ce noasemHa Boaa
Hanasun Ha gybuHu 3.7-5.0 m of nosplKMHe TepeHa, WTo oaroBapa kotama 79.30 -
82.10 mnm.

FeoTexHMuKa CBOjCTBa M3ABOjeHMX JINTOJTIOWWKUX YNaHOBa

McTpaxnBaHu TepeH muarpaheH je og Hacytux matepumjana (n) n ceanmeHarta KBaptapHe
ctapoctu (Q).

Hacun (n) — M3Bohewem ucTpaxkHuMx BywloTMHa Ha Tpacu noctojehe caobpahajHuue
yTBpNEHO je Aa je Hacun narpaheH o4 CUTHO3PHOr necka, cpeare 3bujeHor, okepxyTe
6oje, nebronHe 0.80 - 4.0 m.

M3BegeHum nabopatopujcknm ucnutuBawmma [obujeHn cy cnegehe BpegHOCTU
PU3NYKO-MEXaHMYKNX NapameTapa:
- npema AC knacudukaumju cnaga y rpyny SC-SM.
- Y rpaHyfnnoMeTpunjcKkoM cacTaBy npeosnanyjy :
- necak 86.11 - 98.46 %,

- NpawunHa 0.99 - 13.89 %,
- WIbyHaK 0.03 - 2.75 %,

- NpUPOAHa BNaXHOCT w = 5.0-22.8%,
- onTUMarnHa BnaxHoct no Proctor-y Wopt = 9.66 - 12.22%,
- onTUMarHa 3anpemMuHcKa TexuHa no Proctor-y Ydopt = 16.89 - 18.72 KN/m3,

- BpeaHocTt KanndopHujckor Haekca HOCMBOCTU CBR =13.2 - 14.8 %.

McnutuBarkeM y3opaka KOHCTATOBaHO je Ja UCMUTUBAHW MaTepujar HemMa OpraHCKuMx
mMaTtepuja.

CeaumeHTU KBapTapHe ctapoctu (Q) npeacTaBrbeHM CYy €ONICKUM CeauMeEHTMMa
(necak npalwmnHacT, npawvHe XymuduuMpaHe) W anysujarHuUM ceaMMeHTMma (necak
npaLuMHacT, npallMHe NecKOBUTO-TTIMHOBUTE M MMHE npalumMHacTe).

Mecak npawmHacT (pP"") yTBphieH Ha MecTy npolMpera rpaHWYHOr npenasa
(bywotnHe B-8, B-9, B-12, B-21, B-24, B-26 u B-27). [lpawuvHacTo-neckoBuT
maTtepwujan, NOBPLUMHCKA CIOj TepeHa, pacTpecuT, (PMHO3PH, Yy MOYETHOM WHTepBany
XymudumumpaH, ca octaumma kopewa burbaka oo 0.1 - 0.3m, cnsobpaoH 60je.

MNpawvHa neckosuTa (pr*") xymmnduumpaHa, mano rmmMHoBuTa, TBpPAA, HUCKO NnacTuyHa
MpKe 0o 6paoH upHe 6oje.
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Mecak (alpP") npalwwmHacT, CUTHO3pPH, 36KnjeH, okepxyTe boje.

MpawuvHa _ neckoBuTo-rmuHoBuTa _ (alpr”9) cpeawe Meka, ca  pasfnMunuTuMm
npoueHTayanHum ydyewhem necka W rnuHe, ca gybumHom ce noeehaea npoueHaT
rMUHOBUTE dpakumje, pacnaga ce nog cnabum NPUTUCKOM pyKe, MECTUMWUYHO ca
npocnojuMma-nammHama Mn, ca ocTauMma LWKOSbKMLA, MECTUMWYHO Ca CUTHUM
koHkpeumnjama CaCQO3, okepxxyTe 60je.

3a nNecKoBUTO-TMMHOBUTY MpalUnHy, Kao Hajcnabuju wmartepujan Koju cadvkaBa
NPMPOOHO TNO Ha NPeaMeTHOj fokauuju, n3segeHum nabopaTtopujckum ncnMTMBawuma
nobujeHn cy cnegehe BpeaHOCTU M3NYKO-MEXaHNYKMX NapamMeTapa:

- npema AC knacudpmkaumnjy cnaga y rpyny SC-SM.

- y rpaHynomMeTpujcKoM cacTaBy npeosnahyjy :

- necak 11.75 - 37.91 %,
- npawnHa  60.47 - 86.45 %,
- MuHa 142 - 1.78 %,
- NpupogHa BnaxHoct w = 18.40 - 21.90 %,
- onTMMarnHa BnaxHoct no Proctor-y Wopt = 12.24 - 13.99 %,
- onTUMarHa 3anpemMuHcKka TexuHa no Proctor-y Ydopt = 18.12 - 18.96 kN/m?3,
- BpegHocT KanudopHujckor nHaekca HOCUMBOCTH CBR =8.2 - 14.6%.
- KoenuynjeHT BogONPONYCHOCTH
no Hazen-y Kf = 1.37x104 - 2.70x104 cm/s,
no USBR-y Kf = 2.93x10% - 9.18x10* cm/s.
- 3anpemMuHcKa TeXuHa y = 17.50 kN/m3
- yrao yHyTpallHer TpeHa $=28°,
- Koxe3uja c = 0 kN/m?,
- MOAyn CTULLIbUBOCTU Ms = 7500 kN/m?Z,

McntneBarwem ysopaka KOHCTATOBaHO je Aa UCNUTMBaHW mMaTtepujan HeMa OpraHCKux
mMaTepuja.

Hwkun crnojeBn cactaBibeHW O [MMHOBUTO - NECKOBUTE NpaluvHe Hemajy yTuuaj Ha
ANMEH3NOHNCaHE KONMOBO3HMUX KOHCTPYKLUMja.

3. CTPYKTYPA NMOCTOJETRE KOJIOBO3HE KOHCTPYKUWUJE

Mogaum O CTPYKTYpM KOMOBO3HE KOHCTPYKUMje Yy 30HM FpaHWYHOr nperiasa Xoprow
yTBpfEeHN Cy Ha OCHOBY M3BEOEHUX UCTPaKHUX OywoTuHa. N3 nssegeHux UCTpaXkHUX
OywoTnHa yTBpheHe cy aebrbuHe crojeBa 1 BpcTe Matepujana y crnojeBuma nocrtojehe
KONOBO3HE KOHCTpyKUMje Ha nocTtojehum caobpahajHum noBpluMHama, Kao M BPCTE U
Kapaktepuctuke maTepuvjana w3 noatna rae he ce rpagutu HoBe caobpahajHe
nospLwmHe. lNpukynibeHn nogauu npukasaHu cy getarbHo y [lpunory la - [llpuka3s
ymepheHux cmpykmypa KoJI0803HUX KOHCMpPYKyuja.

Y okBupy [Npunora 16 npukasaHa je — ®omo-0oKyMeHmauuja y3opaka u3 3acmopa
rnocmojehux  KOMoBO3HUX  KOHCcmpykuuja 0O0bujeHux u380heHeM  UCMPa)xHUX
bywomuHa.

Pacnopeq nctpaxHux OylwoTuHa npvkasaH je Ha cnuum 3.1.
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Cnuka 3.1. Pacnopen ncrpaxHux 6ywoTtuHa
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e CrTpykTypa nocrojehe KosIoBO3HE KOHCTPYKLIMjEe Ha NEeBOM KOMOBO3Y, 3a CMep
Cyb6otuua — Xoprow (3oHa 1.1 1 3oHa 2.1)

CTpyKkTypa KOSIOBO3HE KOHCTPYKUMje Ha Tpacu aytonyTa y 30Hu [.I1. Xoprow, Ha nesom
KOnoBoay, AobujeHa n3 uctpaxxHux byLoTuHa, npukasaHa je Ha cnegehoj cnuuum:

npomeHa
KOHCTpYKUMje

B-13, km 0+080
100
200
300
B-10, km 0+300
400
B-6, km 0+420
B-4, km 04970
1+000.00
50
100
200
B-2, km 1+230
1+260.00

500
600
-+ 700
800
900

He6r-uHa [cm]
5883
e+ 04000.00

Nerenpga:

. Accant D A.K. 0/31 mm 0.K. 0/63 mm

Cnuka 3.2 CtpykTypa noctojehe KonoBO3HE KOHCTPYKLMjE Ha JIEBOM KONOBO3Y

YBMAOOM y NogaTke O CTPYKTYPU KONMOBO3HE KOHCTPYKLNjE Ha NEeBOM KONOBO3Y, A0OMjeHe
N3 UCTpaxXHUX BywoTnHa, Kao U nu3 noctojehe - apxmecke AOKyMeHTauuje, yoyaBajy ce
ABa Tuna dnekcmbunHe KONoBO3HE KOHCTpyKumje. MpaHunua namelhy osa asa Tuna je Ha
cTaymoHaxun km 1+050,00.

KonoBo3Ha koHcTpykumja y cmepy CyboTtuua cesep — IM.I1. Xoprow (neBn konoso3s) oa
km 0+000,00 go km 1+050,00 je cbnekcubunHor TMna ca AebrbUHOM acdanTHUX
cnojesa o 18 — 20 cm. 3acTtop je u3BeaeH og acdant 6etoHa Ab16¢c y aebrbmHm
d = 8 cm. Jowun Hocehu cnojeBn m3BedeHW cy of ABa crioja ApobSbeHOr kameHa
(apobrbeHor kameHa rpaHynauuje 0/63mm mn gpobrbeHor kameHa 0/31.5mm), unja ce
yKynHa gebrbmHa kpehe y rpaHuuama og 45 go 55 cm. Ha oBom noTtesy yoyaBa ce
HEeXoMoreHocT y nornegy AebrbMHe kako AowuX Hocehux cnojeBa, Tako M uene
KONTOBO3HE KOHCTPYKUMje.

KonoBo3Ha KOHCTpyKUMja 3aycTaBHe Tpake Cce pasfnukyje o4 OHe Ha BO3HO] W
npeTuuajHoj Tpauu. HbeHa cTpykTypa je yTBpheHa u3BoheneM uCTpaxkHe OyLoTUHE
B-1. dnekcubunHor je TMna ca gebromHom acdantHux crnojeea og 13 cm. [dowu
Hocehn crojeBn u3BegeHUM Cy o4 [ABa croja ApobrbeHor KaMeHa, 4yvja je yKynHa
nebromHa 58 cm.

OBa KonoBo3Ha KOHCTpyKUMja je uarpafeHa 2005. - 2006. rogunHe y ckrony uspage
rpaHvYHoOr Npenasa.

JleBn konoso3 og km 1+050,00 go km 1+250,00 n garse ka HoBom Capy je marpaneH
2011. rogvHe, 4Yume je nosy-ayTonyT KOMMMeTUupaH y ayTonyT y MNyHOM npodowuny.
M3BeoeHy KONOBO3HY KOHCTPYKLNjy cadntaBajy criegehu crnojesu:

- cnoj Ab 11c Nwvb y gebrbuHn d=5 cm,
- pgBa cnoja bBHC 22c Ay aebrbuHm d=7+8=15 cm,
- ABa cnoja gpobrbeHor kameHa ykynHe aebrouHe 45cm,

- MNOCTEeIb4HN CJ'IOj AOYX Uernor neesor Koyioso3a |/|3rpaF]eH je oA necka.
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e Cr1pykTypa nocrojehe Kof1oBO3HE KOHCTPYKLMjEe Ha AeCHOM KOJTOBO3Y, 3a CMep
Xoprow — Cybotunua (3oHa 1.1 n 3oHa 2.1)

CTpyKkTypa KOMNOBO3HE KOHCTpyKUMje Ha Tpacu aytonyta y 3o0Hu [.I1. Xoprow, Ha
AECHOM KOMoBo3y, AobujeHa M3 UCTpaHUX OyLIOTMHA, NpukasaHa je Ha cnepehoj
cnuum:

npomeHa
KOHCTpyKLUMje
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(=]
e s s s L 04000.00
100
200
+ 300
L 400
me-za, km 0+470
—1 500
550
+ 600
700
800
900
- 1+000.00
B-3, km 1+120
1+260.00

o
=3
=g

+ 200

10
20
30
40
50
60
70
80
920

NNereHpa:

. Acdpant D [.K. 0/31 mm AK. 0/63 mm

Cnnka 3.3 CtpykTypa noctojehe KONoBo3HE KOHCTPYKUMjEe HA AECHOM KOJTOBO3Y

YBMOoM y nogaTtke O CTPYKTYpW KOMOBO3HE KOHCTPYKUMje Ha [AeCHOM KOSIoBO3Yy
AobujeHe M3 UCTpaKHUX OyLWOTMHA, Kao M M3 noctojehe apxvMBcKke AOKymMeHTauwmje
youyaBajy ce ABa Tuna dpnekcmbunHe KonoBO3HE KOHCTpykuuje. 'paHuua mnamehy osa
ABa Tuna je Ha ctaumoHaxun km 0+550,00.

KonoBo3sHa koHcTpykuuja y cmepy [.I1. ,Xoprow® — CyboTuua ceBep je of CTaumoHaxe
km 0+000,00 go km 0+550,00 m dnekcnbunHor Tuna ca accanTHUM cnojeBnma
ykynHe nebronHe 16 - 17 cm. 3actop je u3seneH og acant 6etoHa Ab16¢ y nebrbmHmn
d =7 -8 cm, gok je butymeHunsnpanm Hocehu cnoj BHC 22cA ussegeH y aebrbunHu
d = 9 - 10 cm. HeBe3aHn Hocehu cnojeBu cy og ApobrbeHOr KaMeHor arperaTa ykynHe
aebrbuHe d = 34 cm. OBa konoBO3Ha KOHCTpyKUMja je uarpaheHa 2005. - 2006. rognHe
y CKnony nspage rpaHuyHor npenasa.

Ha nocnegwux 700 m npeameTHe AeoHuue (OO0 rpaHuue WHTepBeHUMje) of
km 0+550,00 go km 1+250,00 eBmaeHTUpaHun cy achanTtHu cnojesu aebrouHe 18 cm.
3actop je u3BedeH oa acgant OetoHa Ab16c y pgebsbmHn d = 7 cm, Jok je
6utymeHnsmpann Hocehmn cnoj BHC wmn3BeneH y gebromin d = 11 cm. [Jowun Hocehu
Cnojesun U3BedeHN Cy oA ABa crnoja apobrbeHor kaMmeHa ykynHe aebrbuHe 50 cm. Osa
KONOBO3Ha KOHCTPyKUMja je usrpaneHa 1997. rognHe y oKkBUpY nspage AeoHuue rnony-
aytonyTa Xoprow - Hosu Cag.

Mopehewem cTpykType oBa [AOBe (nekcnbunHe KOMOBO3HE KOHCTpPyKUMje Koje cy
3acTyn/beHe Ha OeCHOM KOfoBO3Y, Kao M BPeAHOCTU M3MepeHux aedrnekcmja Ha oBa
ABa noTe3a, YyoyaBa Ce [a je KOMOBO3HA KOHCTpyKuMja Ha gpyrom peny
(oa km 0+550,00 gpo km 1+250,00) Behe OebrbuMHe Hero Ha nNpPBOM Aeny, M3 4yera
npousnnase U mMakwe BpedHOCTU u3MepeHux aedonekcmja Ha OoBOM noTedy. Takohe
MOAYN enacuMyHOCTM acdanTHMX CrojeBa, CpayvyHaT Ha OCHOBY M3MEpPEHMUX
Aedrnekcuja, Ha oBoM notesy uma Hajsehy BpegHoct E(avg.) = 7600 MPa.
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e CTpykTypa Nnocrojehe KpyTe KONOBO3HE KOHCTPYKUM|e Ha TepeTHOM TepMuHany 3a
cmep Cybotuua — Xoprowl (3oHa 2.3)

KonoBo3Ha KOHCTpyKuMja Ha pJeny TPeHyTHOr TepeTHor TepmuHana, a 6yayher
TepMuHana 3a aytobyce Ha u3nasy u3 3emsbe je KpyTa KOrnoBO3Ha KOHCTpyKuuja ca
6eToHckoM nnoyom of 20 cm. Wcnog GeToHa je cnoj uemeHTHe ctabunusauuje of
10 - cm v ¢cnoj WrbyHKa o4 35 cm.

e CTpykTypa nocrtojehe KpyTe KONOBO3HE KOHCTPYKUWje HA TepeTHOM TepMuHany 3a
cmep Xoprow — Cybotuua (3oHa 3.1)

KonoBo3Ha KOHCTpyKUMja Ha Oenly TepeTHOr TepMMHana Ha yrnasy y 3eMiby je Kpyta u
cacToju ce u3 LuemeHT 6eTOHCKMX nsioya, LeMeHTHe cTabunusaumje n cnoja WibyHKa Ha
Hacuny of necka. 3anaxajy ce oactynamwa y gebrbmHama kako 6eToHCKe nnoye, Tako u
croja ueMeHTHe cTabunusauuje 1 croja WrbyHkKa.

3acTop KpyTe KONOBO3HE KOHCTpYKUMje je BeToHcka nnodva aebromHe og 18 go 22 cm.
WMcnop 6eToHcke nnoye je cnoj ueMeHTHe ctabunusaunje nebromHe og 10 no 20 cm m
AOHN Hocehn cnoj o wibyHka aebrbuHe oa 20 go 30 cm.

MocTerbnyHu cnoj je narpaheH o necka (CBR = 13 - 14 %).

e CTpyKkTYypa nocrtojehe KOM0BO3HE KOHCTPYKLUMjEe HA NapKWUHI NoBpLUMHaAMa Y OKBUPY
TepeTHOr TepmMuHana 3a cmep Xoprow — CyboTtmua (3oHa 3.2)

Ha noctojehnm noBplunMHama HamMeheHUM 3a Napkupawe KaMMOHa Yy OKBUPY 30He 3.2,
CTPYKTYPY KOJIOBO3HE KOHCTpPYKUMje 4YMHe 3acTtop of npedabpukoBaHnx OETOHCKMX
,0exaTtoH" nnova gebromHe 8 cm koje Ccy nocTtaBrbeHE Ha Cnoj necka aebrbuHe 3 cm,
Hocehe cnojese KOMOBO3HE KOHCTPYKUMje caymhbaBajy 6eToHcka nnoda gebrbuHe 22cm
N UCnoA He Croj WwibyHKa y AebrouHm og 30cm.

MocTerbnyHu cnoj je narpaheH o necka (CBR = 13 - 14 %).

e CTpykTypa noctojehe KOJI0BO3HE KOHCTPYKUM|e Ha NYyTHUYKUM TepMuHanmma

(8oHa 2.2)

M3Bohewem uncTpaxHe bywoTtuHe b-7, yTBpheHa je CTpykTypa nocTtojehe KONoBO3He
KOHCTpYKUMje Ha TepMuHanuma 3a [MyTHUYKM caobpahaj. 3actop KOSIOBO3HE
KOHCTpYKUMje cadntbaBajy npedabpukoBaHe 6eToHcke ,6exaToH” nnoye aebrbuHe 8 cm
Koje cy noctaBrbeHe Ha croj necka gebromHe 3 - 6 cm. Hocehe crojeBe KOMOBO3He
KOHCTpyKUMje cauvmmaBajy GeToHcka nnoya pebremHe 20 cm wucnop koje je cnoj
ApobrbeHor kameHa y aebrbmHm 40cm.

Takohe, y 0BOj 30HM je u3BedeHa jow jeaHa OywoTtnHa B-23 — y 30HM TepmuHana 3a
ayTtobyckn caobpahaj 3a cmep Xoprow — CyboTuua. YBMAOM Yy CTPYKTYPY KOSIOBO3HE
KOHCTpyKumje pobujeHe un3 oBe OywoTuHe, yTBPHEHO je [da 3acTtop KONoBO3HE
KOHCTpYKUMje cadntbaBajy npedabpukoBaHe 6eToHcke ,6exaToH” nnoye aebrbuHe 8 cm
KOje Ccy nocTaBrbeHe Ha crnojy necka gebrouHe 3 - 6 cm. Hocehe cnojeBe KOnoBO3He
KOHCTpYKUMje cadntbaBajy 6eToHcka nnoya aebrbmHe 22 cm ncnog Koje je croj WwibyHka
y AebromHm 25 cm.
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4.  AHANN3A ®YHKUUOHAJTHOI U CTPYKTYPHOI CTAHA NMOCTOJERE
KOJIOBO3HE KOHCTPYKUWUJE

4.1 OueHa cTalka Ha OCHOBY BU3yeNnHO yo4yeHux owTteherwa Ha noBpluMHamMa
nocrtojehnx KosIoBO3HUX KOHCTPYKLUMja

Ctpyywaum CaobpahajHor wuHctutyta LIAM, cy oktobpa 2019. roguHe obuwnu
npeamMeTHy A4eOHMLUY U BU3YENHO perncTpoBany Tunoee owTtehera Ha KOroBoay.

U3na3 us Cpouje: cmep Cpbuja > Mahapcka

. 3pHa arperata y accanTHOM 3acTopy Cy KpynHa, BM3YEeNHUM Onakarem
KOHCTaTOBaHO je Aa je y xabajyhu cnoj yrpaheHa accantHa mewasunHa Ab 16c¢.

N3mehy caobpahajHux Tpaka mspaxeHe Cy MOAYXHE MYKOTUHE - MOAYXHW CrojeBu
(wnyc), HacTanu nNpu acdanTupawy, ycnen nowe wusBedeHUX MNOOYXHUX CrojeBa
acpanta. TokOM rogmHa ekcrnnoarauuvje OOLWmo je A0 HeroBe ekcrnaHsvje, HapouuTo
n3amMeny Tpake 3a NyTHUYKE ayToMobune u Tpake HameweHe aytobycuma. LUnyc je
BUABUB M M3Mehy Tpake HamekeHe KpeTawy ayTtobyca n TepeTHWX BO3una, anwu je
Maher MHTeH3uTeTa. 30HYy OKO MOAYXHMX LufyceBa OAMMKYje MPUCYCTBO W pPas3Boj
NpCrMHa U NyKOTUHA Koje Cy ce Ha MHOTMM MecTMMa pasBurie y MpexacTte NnyKoTUHeE.
PeanHo je ovekmBatTM ga he ce BpeMEHOM YKONUKO ce He npefy3me Heka Mmepa
caHauuvje Oyx Lenux nogyXHUX MykoTMHa — LUYyCeBa, jaBUTU MpexacTe MyKoTUHe, a y
Kpajibem cTtagujymy Ha TuM mectuma he gohm o nojaee ygapHux pyna.

e |

)

Cnuka 4.1.1. MNoagyxHu wnyc namehy Tpake Cnuka 4.1.2. Mopgy»xHu wnyc namehy BosHe U
3a TepeTHa 1 NyTHNYKa Bo3una npeTuuajHe Tpake
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SAOBRACAJNI INSTITUT

o 3ayctaBHa Tpaka m3 npasua Cpbuje, oo 200 m npe ogpajaka TEPETHUX Of
NyTHUYKMX Bo3una ~ km 1+075 Hema 3Ha4vajHuje u3paxxeHux KornoTpara, HakoH yera ce
OHM nNoBehagajy 1 Kako ce Npunasu rpaHUYHOM Mpernasy NocTajy CBe U3paKeHmju.

Benwuke, kunomeTtapcke KONoHe TepeTHMX BO3wra [oBene Cy A0 HMXOBOr cropor
KpeTaka M MUpOBaHa M Ha 3ayCTaBHOj Tpauu, Npe npenacka saycTaBHe Tpake y Tpaky
3a TepeTHa BO3uNa, kao 1 Ha BO3HOj Tpauu. Kao nocneauua jaBunu cy ce koroTpasu 1
Ha 3ayCTaBHOj M Ha BO3HO] TpauM, Kao M Ha MpoLUMpeHY - U3NMBY ca ayTonyTa Ha
TEepeTHU TepMuHann.

YoueHn cy WMPOKKM KONOoTpasu ca MnojaBoM MpexacTux nykoTuHa. LLnpokn konotpasu
Cy KapaKTepUCTUYHWN 3a KOHCTPYKUMje Ha Kojuma je cnaba HocmBocT Hocehux crojesa.
C 063mpom Ha TO Aa je ped 0 CTPYKTypHOM owTehewy, owTeherwe ykasyje Ha aepuumnt
Y HOCUBOCTW KONOBO3HE KOHCTPYKUMjEe U/Unn criojeBa UCMOA KONTOBO3HE KOHCTPYKUMje.

Ha Tpaum HamereHOj KpeTawy TepeTHMX BO3ura Yy HacTaBKy 3ayCTaBHe Tpake
km 0+875.00, na cBe go 6etoHckor komoBo3a km 0+600.00, m3paxeHu Cy YCKu
konotpasmn aybuHe d = 3 - 7 cm. OBM KOMOTpa3n HacTajy Kao nocnegvua BenvKor
caobpahajHor onTtepehera. Y3pok HacTaHka Hajyewhe je HeagekBaTHa acdanTHa
MELLaBuHa, ann Moxe Outn n HepoBosbHa 306MjEHOCT HeBe3aHux Hocehux crojesa.
Ocum mpexacTux MyKOTMHa y OKBMPY KosloTpara, MPUCYTHE CYy U LUMPOKE, a MNnUTKe
noayxHe NyKOTUHe.

Cnuka 4.1.3. KonoTpasu Ha Tpauu HameweHoj Cnuka 4.1.4. Mpexacte nyKOTUHE Yy 30HU
caobpahajy TepeTHUx Bo3una KorioTpara
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SAOBRACAJNI INSTITUT

MoBpwuHa acdanta je yrnayaHa — XxpanasBocT MOBPLIMHE je Beoma Mana ca
MEeCTUMUYHOM MOjaBOM MUcCnnuBaBawa 6butymeHa. Takohe cy BuArbMBKM M Tparosu
MaLLIMHCKOT yIba Ha NOBPLUMHW acdanTa.

P

Cnuka 4.1.5. Mana xpanaBocCT acanTHOr croja — Beoma yrnadaHa nospLumMHa

o Y npeTtuuajHoj Tpaun, HaMmehweHoj caobpahajy nyTHUYKMX ayTomobuna npumeTHa
je nojaBa NogyXHUX 1 NONPeYHUX NYKOTUHA KOje Cy Ha BULLIE MecTa npepacne y 6ok
NYKOTUHE.

Cnuka 4.1.6. MNMogyxHa nykoTuHa no cpeanHn Cnuvka 4.1.7.lonpeyHa nykoTUHA — pagHu Cnoj
npeTuuajHe Tpake
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o Crawe dnekcmbunHe KOMOBO3HE KOHCTPyKUmje npe u nocrne objekta 3a
LLAPVHCKO - MAcOLUKYy KOHTpOny je Gorbe HakoH OfBajaka TEpPeTHOr of MyTHUYKOTr
caobpahaja. U parbe cy npucyTHM nowe wu3BedeHW MOAYXHWU LUNyceBu, Kao W
MecTUMMYHa MnojaBa UcnnmeaBakwa butymeHa. KonoTtpara u garbe nma, anum cy 3HaTHO
MakbM, ocum y ayxkmHm 20 m npe W nocne npenasa Ha [deo MOnNmovaH
npedgabprkoBaHuMm 6eTOHCKUM ,B6exaToH” nnoyama, rae cy cpegher OO BenuvKkor
WHTeH3uTeTa aybuHe d = 1 - 3 cm, ycnen 4YecTor KoYewa Bo3una y CBMM Tpakama.

Cnuka 4.1.8. KonoTpasu y 30HM LLapUHCKO - NacoLLKe KOHTpone

o lMocTojeha KkonMoBO3Ha KOHCTPyKUMja Ha Tpakama HameweHuM caobpahajy
TepeTHUX BO3una je KpyTa - GeToHCKM KonoBo3. JleBa Tpaka je y 6orbem cTawy oA
aecHe. OBo ce objalwHaBa Y HEHULOM Aa CBU KaMWOHW KOPUCTE CamMo OECHY Tpaky jep
je ckeHep Tako no3uvuynoHupaH. betoH je gebremHe d = 20 cm, ucnog kora je cnoj
ueMeHTHe ctabunusauuje d = 10 - 15 cm. KoHCTpyKkumMja je u3gerbeHa npuMBMaHUM U
NPOCTOPHMM chojHULama Ha nnoye aumeHsunja 3,0 x 3,0 m. Kako 6u ce cnpeuro npogop
BOAE Ca NOBpLUMHE, CNojHULE Cy 3anyweHe butymeHom. NpeHoc ontepeherna ca jegHe
Ha apyry 6eToHCKy nnovy je omoryheH yrpagiwom moxaaHuka @28 - 30 mm. MNMpumeTtHe
Cy NYKOTUHE Ha Hekum nnoyama. MpubnmxHo 6 % GeToHCKMX nnova Mma BUOSbLUBY
NYKOTUHY.
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SAOBRACAJNI INSTITUT

- - s A TRY. \ TR

Cnwka 4.1.9. beTtoHcka nno4va 6e3 owTtehekra Cnuka 4.1.10. lykoTuHa no cpeavHu
BeToHCKe nrnove

Cnuka 4.1.11. NNom 6eToOHCKe nnoye y yrny Cnvka 4.1.12. Ilom 6eTOHCKe nnoye y 30HU
NPOCTOpPHE CrojHULEe

MoepwwnHa 6eToHa je obpaheHa “meTnucaweM” Kako 61 ce nocTurna 3agosorbasajyha
XpanaBoCT NoBpLIMHE. Ha NoBpLUMHM HEKMX NfoYa je MPUMETHa yrnavyaHocT u rybuTak
"nokopuue" 4o Te Mepe fa ce BuAe 3pHa arperata oA kora je 6eToH HanpasibeH. KpyTta
KONMOBO3HA KOHCTPYyKUMja je Yy HewTo Oorbem cTawy HakoH objekTa 3a KOHTpony
rpaHvYHoOr Npenasa.

Cawm kpaj caobpahajHunx Tpaka 3a TepeTHa BO3usa, HakoH objekTa 3a KOHTPONy npenasa
rpaHuue nma nekcubunHy KOmoBO3HY KOHCTPyKuujy. Ha wemy cy yourbvBe mane
MpexacTe MNyKOTUHe, fole u3BedeH MNOAYXXHM LWAYyC ca pasBUjeHUM MpexacTum
NyKOTUHaMa, Kao 1 KoroTpasn Marnor UHTeH3uTeTa.
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SAOBRACAJNI INSTITUT

o CaobpahajHe Tpake y 30HM O0OjekTa rpaHW4YHEe KOHTpone Ccy nonsovyaHe
npedabpukoBaHuM GeToHCKMM ,6exaToH’ nnovama. OBO BaXu Kako 3a TepmuHane
HamMeHEeHe MYyTHUYKMM ayToMobunuma, Tako U 3a TepMuHane HameweHe aytobycuma.
Ha TepmunHanuma HamerweHuUM caobpahajy aytobyca yourbuBm Cy BEMWKU KOMOTpasu
og 3 cm go 6 cm, kao u ynerHyha. lNoBpwKnHa Hema 3axTeBaHy paBHOCT. Ha npeko
80% noBpLUKHe, Nfiode cy oaBojeHe oA noasnore u Jabase“. YnerHyha cy yoyeHa Ha
CBMM TEPMWHANUMa HaMEHEHUM NMYTHUYKMM ayTOMOBUNIMMa, ann Mawer MHTeHauTeTa
HEero Ha TepmuHany npeaBuvheHom 3a caobpahaj aytobyca. CnojHuue - dyre cy
nonywaBaHe neckom. BehuHa nnodva je ogBojeHa ofg nognore — UeMeHT GeTOHCKM
KONMOBO3 Ha Crojy KBapLHOr necka 3a (ouHy HuBernauujy nnova.

Cnuka 4.1.13. Konotpaau Ha TepMmuHany Cnuka 4.1.14. YnernHyhe Ha TepmuHany 3a

HamereHOM ayToByCcKkoM nyTHWYKa Bo3una. lNnoye cy
caobpahajy ynerne, oaBojeHe u ,nabase”
o 3a xabajyhm cnoj dnekcnbunHe KONOBO3HE KOHCTPYKUMje Ha Tpakama

HaMeHEeHMM MyTHUYKOM caobpahajy ucnpen n usa objekta 3a KOHTpPOSy npenacka
rpaHvue npumerseHa je acdanTtHa mewasuHa AB16c. Y 0BOj 30HM MOAYXHE NyKOTUHE
cy Hajyewhe nocneguua cnabo opgpaheHux nogyxHwWx cnojeBa y acdanTty. Jlowe
n3BeeH NoOYXHW LUTyCeBUM NPUITMKOM acdanTtvparka TOKOM roavHa ekcnnoaTauuje
npeTBoOpuUIM cy ce y 2 - 5 cm LUMPOKE MOAYKHE MYyKOTUHE.

Cnuka 4.1.15. MNogyxHe nykoTnHe n cnabo Cnuka 4.1.16. EkcnaHaunja nogy>KHUX NyKOTMHa

oapaheHn NoayXHW crojesu 1 rnojaBa NornpeyHnx NykoTuHa
nameny wnx
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Ha Tpakama HameweHum caobpahajy aytobyca npumeTHe Cy MpexacTe NyKOTUHe Yy
Tpary KkonoTtpara, Kao 1 nonpe4yHe, NnoayxHe 1 6Nok nykotTuHe. lNpe n nocne npenasa
Ha geo nonnodvaH npedabpukoBaHMM GETOHCKMM ,6exaToH® nnoyama, NPUMETHU Cy
KOnoTpasn cpearer 0O BENUKOr UHTEH3UTeTa ycren 4ecTor Kodewa W MOHOBHOT
KpeTaha ayTobyca.

-

Cnuka 4.1.17 MNykoTuHe Ha Tpauu 3a Cnuka 4.1.18 KonoTtpasu Ha actanTty
ayTobyce HenocpeaHo nocrne LapuHCKO-
nacoLlke KOHTpore Ha
TepMuHany 3a aytobyce

o Y 6nuavMHM came agMuvHUCTpaTMBHE nuHWje ca Mahapckom, HakoH chajakwa
TepeTHor 1 NyTHU4YKor caobpahaja NnpumeTHe cy mpexacTe, 6ok 1 nogyXHe NyKoTUHE.
MprMeTHM Ccy 1 KONOTpa3n mManor Jo cpegker nHteHsmTeTa. HabpojaHa owTeherwa ce
jaBrbajy cBe 40 agMUHUCTPaTMBHE rpaHnyHe NuHKje (gyXunHa uenor notesa ~ 150 m).
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SAOBRACAJNI INSTITUT

Yna3 y Cp6ujy: cmep Mahapcka —» Cpbuja

. Konoso3 Ha ynasy y Cpbujy npe objekta 3a KOHTpONy rpaHuWYHOr npenasa
caunmaBajy Tpaka 3a NnyTHWYKa BO3WmMa, Tpaka 3a aytobyce M Tpaka 3a TepeTHa
Bo3una. Xabajyhu cnoj nssegeH je og acdantHe mewasnHe Ab16¢. YoyaBajy ce aBa
noayxHa, nowe wu3sBedeHa Lunyca Koja ce npeTBapajy y noayXHe MyKOTUHe ca
pasBUjeHOM MpPEXOM Manux MYKOTMHA HWUCKOr WHTeH3auTeTa. LUmpoku komoTpasm
AybuHe oA 2 cm 40 4 cm NPUCYTHU Cy Ha Tpauu HaMeHeHOoj KpeTaky TepeTHUX Bo3una,
00 2 cm Ha BO3HOj Tpauun, OOK UX Ha NpeTuLajHoj Tpaum Hema.

WN3parkeHun cy konoTpasu u ynerHyhe acdganTHor KonoBo3a Ha npenasy ca acganTHor
3acTopa Ha GeTOHCKM 3acTop.

; i : S :
Cnuka 4.1.19. OwTtehere Ha KOHTaKTy cbrekcmbunHe n KpyTe KONoBO3HE KOHCTPYKUuje

o Ha gyxunn og npnbnmwkHo 220 m npe objekta 3a KOHTPONY rpaHUYHOr npesnasa
(km 0+150,00) ca Tpace aytonyTa oABaja ce Tpaka 3a TepeTHa Bo3una. KonososHa
KOHCTpyKUMja caobpahajHuue 3a npunas TepeTHUM TepMuHanuMMma je KpyTta, Kao U Ha
LuenomM TepeTHOM TepMuHany. beToHcka KOHCTpyKUMja je y Beoma JODOpOM cTamy, Kako
Ha npunasy TepeTHUM TepMUHanMma, Tako M Yy TEepPeTHO] 30HW HaMEH-EHO] TEeLLUKUM
KaMnMoHMmMa u ayTtoBo3oBuMMa. Ha ©OeTOoHCKMM nnovYama MEeCTUMUYHO je CKUHYTa
"ueMeHTHa nokopuua". XpanaBoCT MoBpLIMHE je BeoMa Mmarna. beToHcka KOHCTpyKuuja
je cnojHuuama msgerbeHa Ha OeTOHCKe nnoye npeTexHo Aumensnja 4,0 x 4,0 m.
[MpuBMAHe cnojHuUe cy nocTaBrbeHe Ha 4 m JOK cy npocTopHe Ha 24 m. Kako 6u ce
crnpeyno Npoaop BoAe ca NOBPLUMHE, CNOjHULE CYy 3anyreHe BUTYMEHOM.
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Cnuka 4.1.20. lNoctojehn 6etoHckn konoso3 Cnvka 4.1.21. lNMoctojehn 6eTOHCKM KONoBO3
Ha TepeTHOM TepMUuHany Ha TepeTHOM TepMuHany

o KonoBosHa KOHCTpyKUMja Ha MapKUHI MecTMMa HaMeh-eHa KaMWOHUMa je KpyTa.
Cauumn-aBajy je 6eToHCKa nnoya, croj necka 3a uHy HMBenauujy n BubponpecosaHe
npedabpukoBaHe 6eToHCKe nno4vye - ,06exaToH‘. Ha noBpwMHM HaMeneHoj 3a
napkmpawe KaMMOHa HeMa 3HauvajHujux gedopmauumja OoCUM Yy 30HU KOHTakTa ca
GeToHCKMM 3acTopom Ha caobpahajHuun. MNMojaBa ynerHyha ykasyje Ha cnaby HOCMBOCT
OOHUX CrojeBa KOMOBO3HE KOHCTPyKUMje unu gowser ctpoja. Moryhu y3pok moxe ga
O6yne v npesenuka aebrbuHa cnoja og necka 3a ovHy HMBenauujy nnova.

Cnuka 4.1.22. JlokanHo ynerHyhe Ha napkvHr Crnivka 4.1.23. JlokanHo ynerHyhe Ha napkuHr
MOBPLUMHM 3a KaMOHe NOBPLUNHK 38 KAMWOHE
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o Xabajyhu cnoj gnekcnbunHe KoroBO3HE KOHCTPYKUMje Ha npunasy nyTHUYKUM
TepMuMHanuma y OKBMpY ObjekTa 3a KOHTPOSy rpaHW4YHOr npenasa u3BedeH je oA
acantHe MewasunHe AB16c. YourbumBe Cy noAyXHe NYKOTUHe Yy 30HW rowe
n3BefeHnX LINyceBa ca MPEXOoM Manux NyKOTUHa HUCKOI UHTEH3uTeTa, kKao U 6rok

NMYKOTUHEe HNCKOI UHTEH3UTETA.

Cnuka 4.1.24. NogyxHa nykoTuHa — nowue Cnuka 4.1.25. lNoayxHa nykoTnHa ca

n3segeH ,wnyc’ pasrpaHaToOM MPEXOoM Manmnx
NyKoTUHA
o CaobpahajHe Tpake Yy 30HM o0bjekTa 3a KOHTPOSy rpaHWYHOr npenasa cy

nonnoyaHe npedabpukoBaHuMm 6eToHCKMM ,6exaToH’ nnodyama. OBO BaXu Kako 3a
TepMunHane HameweHe NMYTHUYKMM ayToMoOunmMma, Tako M 3a TepMuHane HaMeleHe
aytobycuma n npowmpeny 3a aytobyce ca 4 napkuHr Mecta HenocpeaHo npe objekta
3a KOHTPONY rpaHu4Hor npenasa. MoyYeTHN 1 Kpajibn OenoBu TepMuHana 3a nyTHUYKe
aytomobune cy y 3agoBorbaBajyhem cTawy, AOK Cy Ha cpeauHu (y 30HU LLapUMHCKO-
NacoLlKnX NyHKToBa) NnpumMmeTHa ynerHyha. noye cy ogBojeHe of noanore u nabase,
ApXn wnx camo obnuk (,Tanacactn®). lnoye cy upHe, kKao nocreguua Kanawa
MaLLMHCKOT yrba W HUXOBEe MOpo3HocTU. Kao nognora nnodama ynotpebrbeH je
KBapLHW necak.

Ha tepmuHany 3a aytobyce npumeTHu cy komoTpa3u gybuHe og 3 cm go 7 cm.
PacnpocTupy ce o noyeTtka v SOCTUXY MAKCUMYM Y CPEAMLLH0j 30HU KOO, LapUHCKO-
nacowlke koHTpone. Ocum KonoTpara, npumMeTHa cy u ynerdHyha noepiumHe. Kao n Ha
TepMMHanuma HamerweHuM caobpahajy nyTHUYKMX ayTomMobuna, Tako U Ha TepMuHany
3a aytobyce NnpuMETHO je Aa Cy nnove oaBojeHe oA noanore n nabase.
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Cnuka 4.1.27. Tpaka Ha TepMmuHany 3a caobpahaj aytobyca
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Cnuka 4.1.29. KonoTpasu Ha Tpauu 3a nyTHWYKa Bo3una
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b A8
SAOBRACAJNI INSTITUT

o dnekcmbunHa KonoBO3HA KOHCTPYKUMja HakoH OGjekTa 3a KOHTposny npenasa
rpaHvLe ce MOXe pasrpaHMinuTn Ha [f[Be 30He. Xabajyhm cnoj M KonososHa
KOHCTpyKumja mnssegeHa 2005. - 2006. roauHe KapakTepuwe npBy 30HY 6numke
rpaHM4YHOM npenasy (o crtaunoHaxe ~ km 0+550,00) y AyXuHU of NPUOAMKHO
L = 185 m. 3anaxajy ce 4 nogyxHa, nowle u3BedeHa Liyca Koju ce npeTsapajy y
noayxHe NyKoTuHe wWwupuHe 5 cm. lNpucyTHe cy n GNOK M MpexacTe NyKOTUHe
HUCKOr WHTeH3uTeTa. OGMNackom TepeHa WM BU3YENHU MNperrneaoMm HUCY YO4YeHM
KOnoTpasmu.

. HakoH npBe 30He oa cTaumoHaxe ~ km 0+550,00 3anouyuMwe 30Ha cTapor,
JMcnowheHor” n ,powaor xabajyher cnoja 3pHa BenunuuMHe 16/22mm. lMpegmeTHa
KONOBO3Ha KOHCTpyKunja mnarpahena je 1997. roguHe. YoyeHa je nojaBa vyynawa 3pHa
arperata u3 xabajyher cnoja, ka0 u nojaBa NOMPeYHUX MYKOTUHA Ha NPUONUXKHO
jeaHakoM pacTtojakby. [lonpedHe nykoTuHe, ¢ 063MpoOM fOa je YyCTaHOBIiLEHO Ada je
KONOBO3Ha KOHCTpyKUMja hnekcnbunHor tuna, ykasyjy Ha BeSIMKY KPyTOCT W KPTOCT
accantHux cnojeBa. OBaj cTapu xabajyhun cnoj ce HacTaBSba Aarbe Ha Tpacu aytonyTta
ka Hosom Capy.

SURRS

Cnuka 4.1.30. MNogyxHa n nonpeyHa nykotnHa Cnwuka 4.1.31. PagHu cnoj ctapwjer n HoBujer
acganTta Ha ctaumoHaxu 0+550,00
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Cnuka 4.1.33. lNonpeyHa nykoTUHa
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4.2 OueHa HocuBOoCTU Noctojehe KONOBO3HE KOHCTPYKLUMje

Mepewe pednekcmja (yrmba), kao u npunagajyhm usBewwTaj ca OLEHOM CTawa
npeocTtane HOCMBOCTM rMocTojehe KONoBO3HE KOHCTPYKLUMje Ha OCHOBY W3MEPEHUX
pednekcmja M cpavyHatMm MOAynMMa KpyTOCTW crojeBa (MOBpaTHOM MeETOAOM —
Backcalculation) 3a notpebe CaobpahajHor nHctutyta LI, ypaguo je VHCTUTYT 3a
nytese a.n. u3 beorpaga. Lleo ussewTtaj gat je y MNMpunory Il — U3gewmaj o Hocusocmu
KOJ10803HEe KOHCMpPYKUUje Ha OCHO8Y u3mMepeHux Oecbriekcuja.

4.2.1 Pe3yntatm Mepera aedriekcmja Ha NOBPLUMHU KOJSTIOBO3a

Hednekcnje, kao NokasaTesrbn CTPYKTYPHOr CTaka KONMOBO3HE KOHCTPyKuuje yTBpheHu
HeleCTPYKTMBHOM MeTOAOM, U3MepeHe Cy TelkuMm aedriekTomeTpoMm ca nagajyhum
Tepetom (HWD 8081-Dynatest), y HoBembpy 2019. roguHe.

M3bopom TepeTa u BUCMHE Naga, HaHoweHa je cuna og 50 KN Ha KpyxHy nnody
npevHnka @300 mm, koja je 6Guna nocTaBfbeHa Ha MOBPLUMHY KOMOBO3a. KOHTaKTHO
ontepehewe je 6uno = 707 kPa. Ha cBakoj MEPHOj Ta4kn Ha KONOBO3Y, M3BpLUEHA Ccy 3
yaapua. lema mepHor ypehaja je npukasaHa Ha cnegehoj cnuum:

henwuja 3a

> ontepehere
reodpoH
-

D1800

OednexkcmoHun baceH
DO

Cnuka 4.2.1.1. llema paga HWD-a

Meperwe aednekcuje nNpu CBakoM ygapuy je BpLUEHO reodoHMMa MNOCTaBfbEHMM Ha
cnegehum yaarbewnma o LeHTpa kpyxxkHe nnode: r=0 mm, 200 mm, 300 mm, 450 mm,
600 mm, 900 mm, 1200 mm, 1500 mm n 1800 mm.

Mepere n pesyntatv mepewa cy npaheHn npeko npouecopa M padyHapa, a OCUM
napamaTtapa nof Kojum je U3BpLUEHO Mepew-e U pesdyntata Mepewa MeMmopucaHa je 1
pagHa - penaTtmMBHa CTauMoOHaXa Koja ce BoAausa of penepHe Tayke Ha OEeOHULUM, Kao n
TemnepaTtypa Ba3gyxa U KonoBo3sa.

Mepere je BpweHo y Tpary Todka Ha cBakmx 50 m Ha BO3HOj M npeTuuajHoj Tpauu
(cmakHyTO Mo Tpakama) npu TemnepaTtypu Basayxa Teasg = 11 — 14°C v Temnepatypu
acdpanta Tace = 11 — 15°C.

Ha cnepehem pamjarpamy npukasaHe cy BpedHOCTM HOpManu3oBaHux Aedonekcuja
- 06jeanHeHa Meperba Ha obe Tpake:
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FpaHnyHu npenas "Xoprow®, cmep - Cy6otuua cesep - I'M "Xoprow™
BO3Ha + npeTtulajHa Tpaka
BpeagHoctn HopmanusoBaHux gednekcuja
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Cnuka 4.2.1.2. Anjarpam BpegHOCTM HOpManu3oBaHux gednekcuja,
cmep Cybotuua cesep — ['T1 ,,Xoprow*“ — Bo3Ha + npeTuuajHa Tpaka
MpaHnyHu npenas "Xoprow™, cmep - I'M "Xoprow™-CyboTtuua cesep
BO3Ha + npeTulajHa Tpaka
BpeaHoct HopmanusoBaHux gecnexkcuja
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DO D200 D300 D450 D600 D900 D1200 D1500 D1800

Cnuka 4.2.1.3 [ujarpam BpegHOCTM HOpManuaoBaHux gednekcuja,
cmep M1, Xoprow*“ — CyboTuua ceBep — BO3Ha + npeTuuajHa Tpaka
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paHu4HKM npenas "Xoprow", TepeTHU - u3nas U3 3eMibe
BpenHocTy HopMmanuioBaHUX aednekcuja

_—
140 M

—
120
100

Dednekcuje [um]

0.500 0.550 0.600
CraunoHaxa [km]

—D0 ——D200 D300 D450 D600 -———D900 -——D1200 D1500 -——D1800

Cnuka 4.2.1.4 [ujarpam BpegHOCTN HOopmanuaoBaHux aednekcuja, M ,Xoprow® — TepeTHu
TepMuHan n3nas n3 semrbe (6eTOHCKM KONoBO3)

MpaHu4yHK Npenas "Xoprow™, TepeTHU - ynas y 3eMmrby
BpegHocT HopManu3oBaHUX gednekcuja

8

/

/

ﬁ{

Z

0.050 0.100 0.150 0.200 0.250
CrauuoHaxa [km]

—D0 ——D200 D300 D450 D600 ———D900 -——D1200 D1500 -——D1800

Cnuka 4.2.1.5 [wnjarpam BpegHOCTM HOpManmM3oBaHux gednekcuja, M ,Xoprow® — TepeTHu

TepMuHan ynas y semrby (npBe 2 Tayke Ha acanTtHom konosoay, cregehe 3
Tayke Ha GETOHCKOM KOSToBO3Y)
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4.2.2 NedvmHncae XOMOreHMX mnoTe3a Ha OCHOBY u3MepeHUX paednekcuja,
MeTOAOM KyMynaTUBHUX pa3sfivnka

XomoreHn notesn ogpeheHn cy MeTogoM KymynaTuBHUX pasnunka (AASHTO Guide)
O[BOjEHO N0 CMepoBMMaA, 1 TO Npema cnegehum napameTpuma:

- nednekecnjn DO,
- NapameTpy KpyTocTn Be3aHux cnojesa SCI = DO - D300,
- NapamMeTpy KpyToCTWU noasiore BCI = D600 - D900.

Ha ocHoBy npukasaHux gujarpama patmx y okeupy [llpunora I — M3eewmaj o
HocusoCcMU KOJ/I0803HE KOHCMpYyKuuje Ha OCHO8Y u3MepeHux Oegbriekcuja, jacHO ce
nsnBajajy crnegehun xomoreHu noTesu.

cmvmep Cy6oTtmua ceep — I'M ,, Xoprow*

MoTtes CraumoHaxa (km)
1. km 0+000 — km 1+050 (dnekcmbunHa Kon.koH.)
2. km 1+050 — km 1+500 (dnekcmbunHa Kon.koH.)

cmep M ,, Xoprow“ — Cy6oTnua ceBep

MoTtes CraumoHaxa (km)
1. km 0+000 — km 0+550 (dnekcmbunHa Kon.koH.)
2. km 0+550 — km 1+500 (cdbnekcmbunHa Kon.koH.)

M ,,Xoprow“ — TepeTHn n3nas (KpyTa KOn.KoH.)

MoTtes CraumoHaxa (km)

1. km 0+145 — km 0+605

M ,,Xoprow“ — TepeTHu ynas

MoTtes CraumoHaxa (km)
1. km 0+050 — km 0+150 (dpnekcubunHa Kom.koH.)
2. km 0+150 — km 0+250 (kpyTa KOM.KOH.)

Cratuctnukom obpagom nogataka gobujeHe cy cnegehe BpeaHoOCTM napameTapa no
nortesuma:

Tabena 4.2.2.1. BpegHocTu napameTapa HOCMBOCTU NO XOMOreHMM noTesnma

cmep Cy6oTtumua cesep — I'M ,,Xoprow*
BO3Ha + npeTuuajHa Tpaka
Motes Crar. N3amepeHe gednekcuje(um) D0(20°C)

nogat. | d0 | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 | (um)

avg 310 253 222 178 142 90 61 44 35 331

1 stdev 80 55 41 24 14 10 8 6 5 84
’ kv 0,26 | 0,22 | 0,18 | 0,24 | 0,10 | 0,11 0,14 0,14 0,13 0,25
85% 428 322 278 210 157 100 69 51 41 448

avg 144 | 107 | 99 87 77 58 46 35 29 131

5 stdev 37 10 9 7 5 3 4 3 3 13
‘ kv 0,26 | 0,10 | 0,09 | 0,08 | 0,07 | 0,06 0,08 0,10 0,10 0,10
85% 199 | 120 | 111 96 83 63 52 40 33 149
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cmep M ,, Xoprow“ — Cy6oTnua cesep
BO3Ha + npeTuuajHa Tpaka
Motes Crar. NamepeHe pednekcuje(um) D0(20°C)
nopat. | d0 | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 (um)
avg 275 | 231 | 208 | 169 | 139 91 62 45 37 290
1 stdev 86 65 55 38 28 16 10 7 6 87
’ kv 0,31 | 0,28 | 0,26 | 0,23 | 0,20 | 0,17 | 0,16 0,16 0,17 0,30
85% 356 | 328 | 301 | 232 | 169 | 107 73 55 46 384
avg 163 141 129 109 93 65 47 37 30 174
5 stdev 32 25 22 16 12 9 6 4 3 35
’ kv 0,20 | 0,18 | 0,17 | 0,24 | 0,12 | 0,14 0,13 0,12 0,12 0,20
85% 199 160 145 125 106 76 54 41 33 215
I'M ,, Xoprow“ — TepeTHM u3nas - 6eTOHCKU KOJI0BO3
Motes Crar. UamepeHe gednekcuje(um) DO0(20°C)
nogat. | dO | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 | (Mm)
avg 143 132 126 115 106 84 63 49 37
1 stdev 30 25 23 20 18 11 5 2 2
' kv 0,21 | 0,19 | 0,18 | 0,17 | 0,17 | 0,13 | 0,08 0,03 0,06
85% 178 160 153 137 125 95 67 50 39
I'M ,,Xoprow“ — TepeTHu ynas - oyieKcMbunH1 na 6€TOHCKN KONoBO3
MoTes Crar. NamepeHe pednekcuje(um) DO0(20°C)
nogat. | dO | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 | (um)
avg 456 364 309 235 184 113 73 54 40 489
1 stdev 83 38 15 11 18 19 14 6 4 82
' kv 0,18 | 0,10 | 0,05 | 0,04 | 0,10 | 0,17 0,19 0,11 0,11 0,17
85% 515 391 319 243 197 126 83 58 43 547
avg 164 | 156 | 151 | 140 | 128 | 102 77 57 44
) stdev | 42 40 39 35 31 20 11 5 3
‘ kv. | 025|025 ]|026|025]|024]|020]| 015 | 0,08 | 0,08
85% 210 | 200 | 195 | 180 | 163 | 125 89 63 48

Ha ocHoBYy npukasaHux pesyntata MOXe ce 3akibyunTu cneaehe :
e Cmep CyboTtuua cesep — I".I1. ,Xoprow*“ — conekcnbunHa KonoBo3Ha KOHCTpyKUMja.

[eoHnua je nogerbeHa Ha ABa XOMOreHa rnoTtesa Koja Cy BUAHO pasnuyuta rno nutamwy
HocuBoCTU. [pBK KMNOMEeTap y CcMepy pacTa ctauuoHaxe (30Ha rpaHU4YHOr npernasa) je
y 3HaTHO nowmjem ctawy DO(85%) = 448 um. KopurosaHa BpegHocTt aednekcnje DO je
y OBOj 30HM Tpu nyTa Beha y ogHocy Ha nocrneghwunx 500m y cmepy pacTta cTauuoHaxe
D0(85%) = 149 um (ayTo-nyT Ha npunasy rpaHM4YHOM npenasy u3 cmepa beorpaga).

e Cwmep .M. ,Xoprow*® — CyboTtuua ceBep — onekcmbunHa KonoBo3Ha KOHCTpyKLUmja

[eoHnua je nopgerbeHa Ha ABa XOMOreHa noTesa Koja Cy BUOHO pasnuyuTa rno nutamwy
HocMBOCTW. [puMeTHa je pasnuka y HocmocTu nNpBux 550 m (30Ha rpaHUYHOr npenasa)
D0(85%) = 384 um, y 0gHOCY Ha nocneawu kunomeTtap (M3nas ca rpaHuMYHor npenasa u
npenas Ha aytonyT) DO(85%) = 215 um

e [T1 ,Xoprow*“ — TepeTHu nsnas n3 Cpbuje — KpyTa KOfIOBO3HA KOHCTPYyKUMja

Mpema BpegHoctuma SCI, BDI n BCIl koje cy pgate y lNpunory Il moxe ce pehu ga
HOCMBOCT KpyTe KOJIOBO3HE KOHCTPYKLUjEe HUje YyrpoXKeHa.
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e [T1,Xoprow"® — TepeTHu ynas y Cpbujy

3a pasnuky of TepeTHOr u3nasa, TepeTHW yna3 y 3emsby Yy MNpBOM Jeny uma
hnekcnbunHy KonoBO3HY KOHCTPYKUMjy, OOK je Ha ApyroM feny KpyTa KOfioBO3Ha
KOHCTpyKumja. dnekcmburnHa KoOroBO3Ha KOHCTPyKUMja Ha MPBOM MOTe3y MO nuTaky
HOCUBOCTH je y HajrowmnjeM cTtamwy O CBUX MepeHux nospumnHa, DO(85%)=547um. Ha
APYroM rnoTesy je KpyTa KONoBO3HA U heHa HOCMBOCT HUje HapyLUeHa.

4.2.3 OppehuBarwe Moayna enacTUYHOCTU ClojeBa

OppehuBare mogyna enacTMYHOCTU CriojeBa KOMOBO3HE KOHCTPYKUMje M nocTerbuue,
CNpOBEAEHO je Ha OCHOBY nogaTtaka O AedrnekcnmoHom GaseHy M CTPYKTypu KONoBO3a,
npuMeHoMm padvyHapckor nporpama Elmod 6 - Dynatest no npuuuny durtoBama
nednekcmnoHor 6aseHa (Deflection Basin Fit; Odemark-Bussinesq; Teopuja nuHeapHe
€MacTUYHOCTH), Y3 MPUMEHY peLleHa 3a Cryvaj HENMHeapHO enacTu4yHor matepujana y
nocTesrbMum N OowemM cTpojy. [lpopadyH je u3BedeH T3B. NOBPAaTHOM METOAOM —
Backcalculation.

MeTogoa nogpasymeBa uTepaTMBHM MNpopadyH MoAyra no CrojeBMMa HaKoH 4era ce
TpaXun padvyHcka gecdhnekcunja v nopeam ca nMaMepeHuMm gedoriekcujama npu yemy ce
Tpaxu Kpusa NpubnAmxHa namepeHom gedriekcMoHom 6aseHy.

Ha ocHoBy nednekcnoHor 6aseHa (gednekcnje DO; D200; D300; D600; D900; D1200;
D1500; D1800), gebsbuHa crnojesa (h1, h2,...,hn) n pewera Nno Teopuju enacTMYHOCTU
3a BuULLECHOjHe cucteme, ogpeheHun cy Moaynu enactTMYHOCTU crnojeBa Ha TeMmnepaTypu
MepeHsa, Kao U Ha MepoAaBHOj roAuLLIK0j TeMnepaTypu acdanTHor cnoja (20°C).

AOyx peonunue p[ebrbmMHe cnojeBa Cy ycBajaHe MpemMa UCTPaXHUM OylioTuHama.
Pesyntatn npopadyHa mMoayna enacTM4HOCTM CriojeBa KOJIOBO3HE KOHCTpyKuuje u
nocteromue (E1 — acantHu cnojesun, E2 — HeBe3aHu cnojeBu of KameHor arperaTa,
E3 - nocterbuua) Ha cBakOM MEPHOM MECTY NpuKasaHu Cy Ha HapeaHUM avjarpaMmmma:

rn "Xoprow"
cmep - Cyboruua cesep - MM "Xoprow™
BO3Ha M NpeTULUajHa Tpaka
MOAyNu cnojeBa KONOBO3He KOHCTPYKLUMje
100000

10000 W
1000
100

10

Mogaynu enactnuHocTh (MPa)

1

O O O O H O H N\ O O O H OH O O )

FELELELELALAFL,ASELLFLFL,LFELCALASLSESLSFLSLLS S

o o N o P S o7 o oF o o 67 o 0T oV oV 0P 0T 0T o2 WY WS NN
CraumoHaxka (km)

——Eacchant ——ETamncH Enocremuya

Cnuka 4.2.3.1 Mogynun enactm4yHOCTM CriojeBa KONTOBO3HE KOHCTPYyKLMje,
cmep CyboTtuua cesep — 1 ,Xoprow®
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Cnuka 4.2.3.2 Mogynun enacTM4yHOCTU CIiojeBa KOSTOBO3HE KOHCTPYKUMje,
cmep M Xoprow* - Cy6oTtnua ceeep

M "Xoprow"
TepeTHWU uanas
Moaynu cnojeBa KONoOBO3He KOHCTPYKUuje
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Cnuka 4.2.3.3 Mogynun enacTU4HOCTM CrojeBa KOMOBO3He KOHCTpyKuumje, ' ,Xoprow* —
TepeTHU TepMuHan, nanas u3 semr.e - 6eTOHCKM KONoBo3
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TEpPeTHu ynas
MOy Nnu cnojeBa KONOBO3HE KOHCTPYKUUWje
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Cnuka 4.2.3.4 Mopgynu enacTU4HOCTWU CriojeBa KONOBO3He KOHCTpykumje, Tl  Xoprow® —
TEepeTHM TepMUHan, yna3 y 3eMiby - npBa 2 mepewa prnekcnbunHm Konosos,
cnegeha 3 mepera 6€TOHCKM KOMOBO3
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Ctatuctnykom obpagom [obujeHux BpegHoCTU [obujeHn cy cnepehe BpegHOCTU
mMogyna cnojesa no geuHMcaHMM XOMOreHMM noTe3nma:

Tabena 4.2.3.1 BpegHoctn moayna cnojeBa no gepmHMcaHmmM XoMoreHum notesmma

cmep Cyb6oTtuua ceep — I ,,Xoprow
CTa"(‘E';';a"‘a Cnoj E [MPa] AVG STDEV KV 15%
1. notes acd.criojeBu Eace 2840 1737 0,61 1129
oz km 0+000 HeBe3aHu Crojesu Eves 215 68 0,32 141
Ao km 1+050 nocrerbuua Enocr 125 42 0,34 96
2 notes acd.crnojesu Eace 7607 2694 0,35 5719
oa km 1+050 HeBe3aHu Crnojesu Eres 660 159 0,24 546
Ao km 1+500 nocTersuua Enor 186 41 0,22 159
cmep M ,,Xoprow“ — Cy6oTuua ceBep
CTa"(‘E;;'a’“a Cnoj E [MPa] AVG STDEV KV 15%
1. nores acd.crnojesu Eacop 3993 1239 0,31 3160
oa km 0+000 HEeBEe3aHu Crnojesu Eres 396 157 0,40 224
Ao km 0+550 nocrerouua Enocr 126 27 0,22 97
2 notes acd.crnojesu Eacop 6268 2179 0,35 4915
oa km 0+550 HEeBE3aHu CrojeBsun Eres 417 119 0,28 318
Ao km 1+500 nocTersuua Enocr 198 50 0,25 154
M ,,Xoprow“ — TepeTHM nsnas u3 seMmsbe
CTaL(‘k"'rz;'a"‘a Cnoj E [MPa] AVG STDEV KV 15%
L notes ”e""eﬁgfgo”c"a Eaco 30337 16046 0,53 19579
oa km 0+145 HeBe3aHu CrojeBu Eves 260 96 0,37 193
ao km 0+605
nocrtersuua Enocr 142 58 0,41 103
M ,,Xoprow* — TepeTHX ynas y seMmsby
CTa"(‘k"'r‘r’];'a"‘a Cnoj E [MPa] AVG STDEV KV 15%
1 nores ace.crojesu Eace 1405 729 0,52 1044
og km 0+050 HeBe3aHu Crnojesu Etes 226 81 0,36 186
Ao km 0+150 nocrerouua Enocr 77 28 0,37 63
> notes ”e""e'ﬂj;gﬁgo”c"a Eaco 29819 11306 0,38 22453
on km 0+150 ;
110 km 0+250 HeBe3aHu CrojeBun Eres 182 75 0,41 131
nocrersuua Enocr 117 26 0,22 99

3a mepogaBHe moayne Ha cBakoM noTesy ycBajajy ce 15%-He BpeaHoCTu.

Ha ocHoBy oobujeHnx pesyntaTa 3akrbydyje ce Aa je HOCUMBOCT acdanTHUX criojeBa Ha
ABa xomoreHa notesa (notes cmep Cybotuua cesep — M1 ,Xoprow® og km 0+000,00 go
km 1+050,00 n note3 [.I1. ,Xoprow® — TepeTHu ynas y 3emsrby og km 0+050,00 go
km 0+150,00) nctpolweHa ¢ 063npom ga cy MmepogaBHe BPeAHOCTM Moayna y OgHOCy
Ha BpegHOCTU MoAyna HoBWUX criojeBa onane 3a Buwe of 50%, OoK cy Ha ocTanum
XOMOreHUM noTtesvma Te Bpe4HOCTU KapaKkTepucTuyHe 3a acdarnTHe CriojeBe.

CpayyHaTe BpedHOCTM MoAyna LEMeHT-OeTOHCKe nroye ykasdyjy Aa Ha OeTOHCKOM
KONOBO3Y HWje HapylleHa HOCUMBOCT. BpegHocTn moayna HeBe3aHux Hocehux crojeBa
je KapakTepucTMyHa 3a npuMereHu wmaTepujan (gpobrbeHn KaMeH/WrbyHak) W
nebrbuHy crnoja. Micto ce moxe pehu 1 3a nocTerbu4Hu cnoj.
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Cnuka 4.2.3.5. Lllematckm nprkas xoMoreHnx notesa no tpakama Ha 1 ,Xoprow*“
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4.2.4 OueHa echeKTUBHE HOCMBOCTHU NocTtojehe KONOBO3HE KOHCTPYKLUMje

YT1BphuBawe noctojehe HocuBoctu SNeff ypaheHo je npema AASHTO metogu Ha

OCHOBY M3MepeHUX yrnba.

EdekTnBHa HOCMBOCT ce padyHa npema cnegehem nspasy:
SNeff = 0,0237 x D x Ep/3

rae cy:

D - ykynHa gebrbuHa KONoBO3HE KOHCTPyKUMje  (Ccm)
Ep - echbekTMBHM MOAYN KONOBO3HE KOHCTpYyKUuje (MPa)

EdekTnBHn moayn je cpadvyHaTt ua gedrnekcuBHor baceHa Ha OCHOBY M3paaa:

1
1—— -
2
D
1+ —
dy-M, 15 1 .\ a
1+ —3—> M
a\M, '
0.24-P
M, = -100
r ’ r
roe je:
do — pedpnekcuja y ueHTpy onTepehera (Mmm)
a — paamjyc koHTakTHe nrode (a=15 cm)
Mr — noBpaTHu mogyo noctersuue (MPa)
dr — gedonekcuja Ha pacTojamy p of LeHTpa ontepeherwa (mm)

P — cuna yrmbomepa (kN)

Mpn TOM NOTpebHO je 3a00BOSBUTU YCNOB: /ae > 0.7, rae je ae — ePeKkTUBHU paaunjyc

Kyrne HarnoHa.

2
’E

ae2 :a2+(D3 —pJ
Mr

CpayyHaTte BpegHOCTU ehbeKkTMBHE HOCUMBOCTM MO XOMOreHMM NoTe3nMMa MnpukasaHe cy
rpadpuykm n TabenapHo, a npeysete cy mu3 [lpunora Il - U3gewmaj o Hocusocmu
KOJ10803HE KOHCMPYKUUje Ha OCHO8Y U3MepeHUX Oegbriekcuja.

Ha HapeoHum pgujarpamyMma  npukasaHe cy BpeaHOCTM napametapa eqeKkTUBHe

HOCWMBOCTMU.
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Cnuka 4.2.4.1 TlapameTpu edbekTMBHE HOCMBOCTMW, BO3HA U NpeTuuajHa Tpaka cmep CyboTtuua
ceep — M1 ,Xoprow*
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Cnuka 4.2.4.2 [NapameTpu edeKkTMBHE HOCUMBOCTM, BO3HA W NpeTuuajHa Tpaka cmep  [T]
~Xoprow“ - Cy6oTuua cesep
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Cnuka 4.2.4.3 MNapameTpu edekTnBHe HocnocTu, [T Xoprow® — TepeTHM n3nas us semroe
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Cnuka 4.2.4.4 TlapameTpu edekTnuBHe HocusocTw, I  Xoprow® — TepeTHu ynas y 3eMiby

Ta6ena 4.2.4.1 apameTpn edpeKkTMBHE HOCMBOCTU

cmep Cy6otuua ceep — I'M ,, Xoprow*

MoTes CraumoHaxa (km) SNest Epis% [MPa]
1. km 0+000 — km 1+050 14.30 451
2. km 1+050 — km 1+500 20.08 2017
cmep M ,, Xoprow“ — Cy6oTuua ceBep
MoTe3 CraumoHaxa (km) SNesf Episw [MPa]
1. km 0+000 — km 0+550 11.75 863
2. km 0+550 — km 1+500 18.26 1287
M ,, Xoprow‘ — TepeTHn nsnas
MoTe3 CraumoHaxa (km) SNest Epis% [MPa]
1. km 0+145 — km 0+605 20.60 2026
M ,, Xoprow“ — TepeTHn ynas
MoTe3 CraumoHaxa (km) SNesf Episw [MPa]
1. km 0+050 — km 0+150 10.22 397
2. km 0+150 — km 0+250 19.52 1800
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5. TMPOPAYYH NOTPEBHOI OJAYAHKA NOCTOJERE KOJIOBO3HE
KOHCTPYKUWJE (Dos) 3A BYAYHRE EKCIMJIOATALUMNOHE YCJIOBE

Mopen aHanuse wmamepeHux Aedonekcuja Kojy je ypaguo WHCTUTYT 3a nyTtese a.j.
Beorpag, npojekTaHT je Ha OCHOBY pesyntata Mepewa Aednekcuja ussplimo u
concTBeHy aHanm3y Ha ocHoBy AASHTO Guide for Design of Pavement Structures
1993. lNpopauyH moayna peakuuje nocterouue (Mr), edpektnBHe HocmBocTU (SNeff) un
noTpebHor nojavyarwa noctojehe KonoBO3HE KOHCTpyKuuje (doj), M3BpPLUEH je 3a CBaku
AednekcnoHn 6aseH nojeanHayHo. Pesyntaty npopadyHa npukasaHu cy TabenapHo.

JleBa KonoBoO3Ha Tpaka, cmep Cyb6otuua - Xoprouwu

Tabena 5.1 CpauyHaTe BpegHoctn Mr, SNxeff n notpebHor ojayawa do; Ha nesoj
KONoBO3HOj Tpauu, cmep CyboTtuua - Xoprow

MpopayyHcku
CrauvoHaxa Mr D SNxeff | SNpotr doj
- [MPa] Mr Ep [m] [cm] [cm] [cm]
[MPa] [MPa]
ESO =14.7 x 10°
0+000 140,6 46 140,6 0,68 12,04 11.13 4,7
0+050 154,7 51 154,7 0,68 12,30 10.76 3,2
0+100 141,9 47 141,9 0,68 15,46 11.10 0,0
0+150 132,9 44 132,9 0,68 12,30 11.36 4,7
ESO =2.1 x 108
0+200 163,4 54 163,4 0,68 14,65 10.55 0,0
0+250 156,2 52 156,2 0,68 16,46 10.73 0,0
0+300 171,5 57 171,5 0,68 13,40 10.37 0,0
0+350 160,1 53 160,1 0,68 16,54 10.63 0,0
0+400 166,3 55 166,3 0,68 15,51 10.49 0,0
0+450 153,0 50 153,0 0,68 13,62 10.81 0,0
0+500 181,6 60 181,6 0,68 13,91 10.15 0,0
0+550 156,6 52 156,6 0,68 13,36 10.72 0,0
0+600 166,4 55 166,4 0,68 15,28 10.48 0,0
0+650 165,7 55 165,7 0,68 14,27 10.50 0,0
0+700 170,8 56 170,8 0,68 12,30 10.39 0,0
0+750 144.8 48 144.8 0,68 13,55 11.02 0,0
0+800 169,5 56 169,5 0,68 15,72 10.41 0,0
0+850 156,5 52 156,5 0,68 15,01 10.72 0,0
0+900 174,1 57 174,1 0,68 15,11 10.31 0,0
0+950 210,3 69 210,3 0,68 17,05 9.62 0,0
1+000 143,1 47 143,1 0,68 11,93 11.07 0,0
1+050 174,1 57 174,1 0,68 12,92 10.31 0,0
1+100 216,1 71 216,1 0,68 23,25 9.53 0,0
1+150 271,8 90 271,8 0,68 20,65 8.74 0,0
1+200 273,3 90 273,3 0,68 20,66 8.72 0,0
1+250 260,1 86 260,1 0,68 20,08 8.88 0,0
Kpaj 30He MHTepBeHuUMje
1+300 253,7 84 253,7 0,68 20,26 8.97 0,0
1+350 2426 80 242.6 0,68 18,80 9.12 0,0
1+400 260,1 86 260,1 0,68 20,76 8.88 0,0
1+450 255,0 84 255,0 0,68 20,26 8.95 0,0
1+500 2225 73 2225 0,68 19,96 9.42 0,0
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Ha ocHoBy mamepeHux gedniekcmnja Ha NneBoj KonoBo3Hoj Tpaum (cmep CyboTtuua —
Xoprow), 3a 6yayhe ekcnnoatauuoHe ycrnose U 3a NpojekTHu nepuog of 20 roauHa,
HMje NoTpebHO npenBuAETU Ojavyarwe noctojehe KONoBO3HE KOHCTpyKumje. Ha npsux
150 m npegMeTHe 4eoHULEe cpadyHaTo NoTpebHOo nojadawe usHocu doj= 5 cm, wTo je
aebrbuHa Koja ce MOXe KOMMEH30BaTW AENIMMUYHUM  CTpyrakem noctojehux
accanTHMX cnojeBa M yrpagkoM HoBor acdanta. Tpeba umatm y Buay pa ce
npeameTHa Tabena oAHOCU Ha BO3HY W MpeTuuajHy Tpaky, OOK je U3NUB Ha TepeTHU
TepMUHan n NpoLuMpere KonoBo3a y Toj 30HM TpeTupaHo nocebHo.

[ecHa KkonoBo3Ha Tpaka, cmep Xoprouw - CyboTuua

Tabena 5.2 CpayyHate BpegHocTn Mr, SNxeff n notpebHor ojayawa doj Ha OECHO]
KOMOBO3HOj Tpauu, cmep Xoprow - CyboTuua

MpopayyHcku
e Mr D SNxeff | SNpotr doj
[MPa] Mr Ep [m] [cm] [cm] [cm]
[MPa] [MPa]

ESO = 14.7 x 10°
0+000 134,1 44 134,1 0,50 8,72 14.66 134
0+050 148,9 49 148,9 0,50 11,43 14.19 6.2
0+100 115,1 38 115,1 0,50 10,67 15.37 10.6
0+150 168,3 56 168,3 0,50 11,56 10.45 4,6

ESO =2.1x 10°
0+200 146,5 48 146,5 0,50 11,80 10.98 0,0
0+250 172,9 57 172,9 0,50 12,06 10.34 0,0
0+300 181,9 60 181,9 0,50 11,64 10.15 0,0
0+330 253,0 83 253,0 0,50 12,52 8.98 0,0
0+401 1944 64 194,4 0,50 13,16 9.91 0,0
0+450 195,8 65 195,8 0,50 11,92 9.88 0,0
0+500 168,1 55 168,1 0,50 12,75 10.45 0,0
04550 169,0 56 169,0 0,50 11,50 10.43 0,0
0+600 209,0 69 209,0 0,68 17,55 9.65 0,0
0+650 226,6 75 226,6 0,68 18,60 9.36 0,0
0+700 276,7 91 276,7 0,68 18,68 8.68 0,0
0+750 264,9 87 264,9 0,68 18,05 8.82 0,0
0+800 227,8 75 227,8 0,68 18,20 9.34 0,0

ESO =16.8 x 10°
0+850 2474 82 247 .4 0,68 19,31 12.02 0,0
0+900 205,0 68 205,0 0,68 17,27 12.80 0,0
0+950 202,8 67 202,8 0,68 17,68 12.85 0,0
1+000 221,5 73 221,5 0,68 18,20 12.47 0,0
1+050 241,6 80 241,6 0,68 17,74 12.11 0,0
1+100 232,7 77 232,7 0,68 18,72 12.27 0,0
1+150 255,6 84 255,6 0,68 20,13 11.88 0,0
1+200 200,9 66 200,9 0,68 15,09 12.89 0,0
1+250 231,6 76 231,6 0,68 19,37 12.29 0,0

Kpaj 30He uHTepBeHuuje

1+300 204,8 68 204,8 0,68 18,36 12.80 0,0
1+350 310,8 103 310,8 0,68 20,44 11.10 0,0
1+400 2472 82 2472 0,68 15,28 12.02 0,0
1+448 252,6 83 252,6 0,68 18,32 11.93 0,0
1+500 239,0 79 239,0 0,68 17,47 12.16 0,0

Ha ocHoBy m3mepeHunx agedprnekcmja Ha OECHOj KONOBO3HOj Tpauu (cmep Xoprow —
Cy6oTtnua), 3a bygyhe ekcnnoaTtaumoHe ycrnoBe 1 3a nNpojekTHu nepuogd of 20 roaunHa,
HuWje noTpebHO npeaBuaeTn ojadarwe noctojehe KONMoBO3HE KOHCTPYKUMje, OCMM Ha
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npeBux 150 m BO3He Tpake M Tpake 3a U3NUB Ha TEPETHN TepMUHaN Ha CaMOM MOYETKY
AeoHuue. Haume, Ha OCHOBY cpadvyHaTor ojayawa 3a CBakm aedrnekcnoHn 6GaseH
nocebHo, xomoreHn norte3 og km 0+000,00 gpo km 1+050,00 pgobujeH Ha ocHOBY
MeTode KyMyrnaTMBHUX pasfnuvka, denv ce Ha 2 XomoreHa notesa, notes 1 of
km 0+000,00 - km 0+150,00 n note3 2 og km 0+150,00 - km 1+050,00. OBo cTora wTo
Ha npBux 150 m (cmep Xoprow — Cy6oTuua), BO3HOM M TpakoM 3a TepeTHa BO3una
caobpahajy cBa TepeTHa Bo3una u aytobycu, ook ce Ha 150 meTpy TepeTHa BO3una
OoAdBajajy Ha Wu3nNMB 3a TepeTHW TepMuHan W Jarbe Kpehy KpyTOM KOSTOBO3HOM
KOHCTPYKLMjOM.

Ha npegmeTtHom note3dy oa ~ km 0+088,83 o km 0+150,00 y3 noctojehn konosos
aorpahyje ce npowupere, HOB acdanTHX KONOBO3 - U3NNB TEPETHUX BO3WSa ca ayTo-
nyta Ha TepeTHUM TepmuHan. Ha nocTtojehoj BO3HOj W npeTuuajHoj Tpauu oA
km 0+000,00 po km 0+150,00 3a nporHo3uMpaHo caobpahajHo onTtepehene
npopadyHoM je fobujeHo noTpebHo ojavare o 4,6 - 13,4 cm. Ha Tpauu 3a TepeTHa
BO3una (3ayctaBHa Tpaka), npopadyHoM je gobujeHo noTpebHo nojadarwe oa 9,3 - 11,0
cm (NpopayvyH nojavara je gaT y HapeaHoOM TEKCTY nog Hacnosom [lpuna3 mepemHom
mepMuHarly Ha ynasy y 3emsby). OBako BUCOKe BpeQHOCTU nojavyara, nocebHo kaga ce
y3ame y 063up ga he n 'y 6yayhHoctn aytobycm KOpUCTUTU NpeTuLajHy U BO3HY Tpaky, a
TepeTHa BO3WMa BO3HY W TpaKy 3a TepeTHa BO3Wna, ycMmepaBajy npojekTaHTa Ha
TOTanNHy PEeKOHCTPYKUMjy npegmeTHor note3a of 150 m, TO jeCT Ha yknawawe
noctojehe KONOBO3HE KOHCTPyKUMje W u3pagy HoBe rekcnbunHe KOHCTPyKUnje
3ajegHO ca nnaHMpaHuMM  npolmpenweM, koja he OWMTM AMMEH3noHWCaHa 3a
NPOrHO3MpaHo NepPCneKTMBHO caobpahajHo onTepehemse.

BosHom Tpakom ce og km 0+150,00 - km 0+850,00 kpehy camo ayTtobycu n nyTHUYKa
BO3MMa, Tako [a Wako je noctojeha KOMoBO3HAa KOHCTyKUMja MUCTa wucnpen M usa
km 0+150,00, 36or ogcyctBa TepeTHOr caobpahaja, cpayyHaT¥ nNpeocTtanu XUBOTHMU
BEK KONOBO3HE KOHCTpYKLUMje 3a40BOSbaBa NpojekTHN nepuog o 20 rogmHa ca acrnekrta
HOCMBOCTW KONMOBO3HE KOHCTPYKLUMje.

Oa km 0+850,00 Bo3HOM TakoMm ce onet kpehy n TepeTHa Bo3una u aytobycu, anu je
oA ctaunoHaxe km 0+550,00 konoBo3Ha KOHCTpyKuMja Aebrba TO jecT npeocrtana
HocMBOCT Ha note3y km 0+850,00 - km 1+050,00 - (km 1+550,00 ctaumoHaxa go Koje
Cy MepeHe pediekcuje), je 3HaTHO Beha Hero Ha notedy oa km 0+000,00 -
km 0+550,00). To ce Buan Ha OCHOBY CpayyHaTtMx MoAyna Be3aHMX U HeBEe3aHuX
crnojeBa KOSNIOBO3HE KOHCTPYKLMje, KaO M Ha OCHOBY CpadyHaTux BpeAHOCTM
napameTapa epekTMBHE HOCUBOCTMW.

Kaga ce y npopaydyH yKiby4m n nporHo3mpaHo caobpahajHo ontepehewe N Ha OCHOBY
Wera cpadvyHata notpebHa fgebrbmHa ojadarwa (doj), BMAM ce ga Ha notesy of
km 0+150,00 na go km 1+250,00 (cTaunoHaxa kpaja MHTepBeHuuje) HUje NoTpebHo
nojayaBaTu KONOBO3 HOBMM acdanTHUM criojeBuMa, Beh ce kao mepa paxabunutauuje
Hamehe cTpyrawe y ogpeheHoj 4ebrbnHN cTapor 1 yrpagsa HoBor acdanTa.
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Mpuna3 TepeTHOM TepMUHany Ha u3nasy M3 3eMsbe

CBa MepHa mMecTa Ha OBOM NoTe3y Cy U3BedeHa Ha KPYToj KONTIOBO3HOj KOHCTPYKLMjK Ha
npunasy TepeTHOM TepMmUHany Ha u3nasy n3 semsroe. Y HapeaHoj Tabenu cy npukasaHe
cpadyyHaTe BpegHoctTn Mr, SNxeff n noTpebHor ojadawa doj 3a MPOrHO3MpaHo
caobpahajHo onTepehere oa 14,7 x 108 ctaHaapaHUX ocoBuHa.

Tabena 5.3 CpadyHate BpegHoctn Mr, SNxeff n noTpebHor ojadyarwa do; Ha TepeTHOM
TepMuHany Ha ua3nasy u3 semroe

MpopayvyHcku
PenatuBHa Mr D SNxeff | SNpotr doj
cTaumoHaxa | [MPa] Mr Ep [m] [cm] [cm] [cm]
[MPa] [MPa]
0+007 164,1 54 164,1 0,65 18,19 1131 0,0
0+049 177,3 58 177,3 0,65 21,47 11,00 0,0
0+106 198,4 65 198,4 0,65 21,49 10,57 0,0

OBa kpyTa (6GeToHCka) KOMOBO3HA KOHCTPYKUMja KOja MNOYMHE Ha CTauMoOHaXxu
~ km 0+600,00 je cnyxuna 3a caobpahaj TepeTHux Bo3una, a y 6yayhHoctn he
CnyxuTn 3a caobpahaj aytobyca. C 063npom Ha Ty YnkEHULY, NpopadvyyH notpebHor
Ojavarba je usBpLUeH y yHKumMju caobpahajHor onTepeherwa koje npase aytobycu. Ha
OCHOBY M3MepeHux fedriekcuja Ha npunasy TepeTHOM TepMuHany Ha u3nasy wus
3emrbe 3a byayhe ekcnnoaTauuoHe ycnose M 3a npojekTHu nepwvog of 30 roguHa, 3a
ayTtobyce Huje NnoTpebHO NpeaBmnaeTn ojavyatse NocTojehe KONOBO3HE KOHCTPYKLUMjE.

Y HOBOMPOjeKTOBaHOM pellewy, MnocTojeha Tpaka 3a TepeTHa Bo3una ca
dnekcnbunHMM KONoBO30OM, KOja Ce HacTaBrba Ha 3ayCTaBHy Tpaky og ~ km 0+875,00
no ~ km 0+600,00 nocTtaje Tpaka 3a KpeTawe ayTobyca. Ycnen tora nporHo3vmpaHo
caobpahajHo onTepehere 1 yTuLaj arpeCMBHOCTU OCOBMHA Ha KOMOBO3HY KOHCTPYKLNjY
y HapegHom nepuogy he GuTK 3HAaTHO MawKW HEero 4o caga, LWTOo yKa3dyje Ha TOo Aa Ha
peny caobpahajHe Tpake ca nekcmMbunHuMm KonoBo3oM Hehe ©Outnm noTpebHo
nojayawe KOHCTpyKuuje, Beh aa he cTpyrake nocrtojeher u yrpagwa HoBor accanTta
BuTn gOoBOSbHA TEXHMYKA Mepa 3a byayhu ekcnnoataumoHn Nepuoa.
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Mpuna3 TepeTHOM TepMUHany Ha ynasy y 3eMiby

Mepere aednekcmja Ha ynasy y TepeTHn TepmuHan Ha ynasy y Cpbujy je nsasegeHo Ha
5 MepHux mecta. [y OeoHuue npensuheHe 3a CHUMMake Aedriekcnja jaBrba ce
NpoOMeHa Tuna KonoBo3He KOHCTpyKuMje. NMpBa ABa MepHa MecTa Cy Ha U3NUBHOj TpaLm
ayTo-nyta Ka TepTHOM TepMuHany, 4uvja je KONoBO3HA KOHCTPYyKuMja donekcnbunHor
TVNa, Na Cy u3 Tor pasrnora u BpeaHocTu aednekcuja s3HaTHO Behe, JOK cy npeocTana
3 MepHa mMecTa Ha KpyToj (DETOHCKOj) KOSIOBO3HO] KOHCTPYKLMjU Ha ynasy y TepeTHu
TepmuHan. Y13 oBora npounaunase n gBa XoMmoreHa rnotesa Ha 0BOj A€OHUUU. Y HapeaHO)
Tabenu cy npukasaHe cpadyHate BpegHocTu Mr, SNxeff n noTpebHor ojavarwa doj 3a
nporHosupaHo caobpahajHo ontepeherse on 14,7 x 10° ctaHaapaHMX OCOBMHA.

Tabena 5.4 CpauyHaTte BpegHoctTn Mr, SNxeff n notpebHor ojavyara doj Ha TepeTHOM
TepMuHany Ha ynasy y 3eMrby

MpopayvyHcku
PenatnBHa Mr D SNxeff | SNpotr doj
cTauvoHaxa | [MPa] Mr Ep [m] [cm] [cm] [cm]
[MPa] [MPa]
0+050 135,6 45 135,6 0,56 9,47 14,29 11,0
0+100 118,1 39 118,1 0,56 10,83 14,93 9,3
0+150 169,2 56 169,2 0,63 21,22 13,32 0,0
0+200 124,2 41 124,2 0,63 17,24 14,70 0,0
0+250 162,0 53 162,0 0,63 19,46 13,51 0,0

Ha ocHoBy uamepeHux fgedoriekcuja Ha npunasy TepeTHOM TepMmuHany Ha ynasy y
3eMrby 3a byayhe ekcnnoaraumoHe ycnose 1 3a npojekTHu nepuof og 30 roguHa, Huje
noTpebHO npeaBMaeTn oOjavawe MNOoCcTojehe KOMOBO3HE KOHCTPYKUMje Ha Apyrom
XOMOreHOM noTesy rae je noctojeha KofloBo3Ha KOCHTPYKUKja KpyTa.

Ha npBom xomoreHOoM noTe3y, rae je noctojeha KONMOBO3HA KOHCTPYKUMja
donekcnbunHor Tuna, notpedbHa aebsrbuHa ojadarba nsHocn 11,0 cm mn 9,3 cm. Kao wto
je y npeTxogHOM TekcTy Beh HaBeLeHO, OBaKO BUCOKE BPeAHOCTU Ojavarba, a umajyhu y
BMAY W BMCOKE BpeaHOCTM NOTpebHOr ojavyara Ha BO3HOj TpauM W NNaHupaHy nspagy
npolwmpera npunasy TepeTHoOM TepmuHany, ynyhyjy Ha ToTanHy PEeKOHCTPYKLUMjy TO
JecT Ha yknawawe noctojehe KONMOBO3HE KOHCTpyKUMje U u3pagy HoBe hnekcmbunHe
KOHCTpyKUMje Ha cBe Tpu Tpake (nNpeTuuajHa, BO3HA, Tpaka 3a TepeTHa Bo3wuna) of
km 0+000,00 go km 0+150,00, 3ajegHo ca nnaHWpaHUM npowmpereMm, Koja he 6utn
ANMEH3MOHNCaHa 3a NPOrHo3npaHo NepcnekTMBHO caobpahajHo onTepehemse.
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6. MOBPWWMHE TMOCTOJERUX KOJIOBO3HMX KOHCTPYKUMJA KOJE CE
PEXABUIIUTYJY

6.1 Ayto-nyTt Al oa km 0+150.00 no km 1+250.00 - 30HA 1.1 n 30HA 2.1

Ha npegmeTHuMM geoHuuama M3BpLUEHA je BU3yeriHa OueHa CTawa, NabopaTopwujcka
aHanusa ysopaka M3 UCTpakHMX ByLloTMHA, aHanu3a HOCMBOCTU nocTojehe KonoBo3He
KOHCTpYKUMje Ha JIeBOM N AEeCHOM KOJI0BO3Y (Ha OCHOBY MaMepeHux gedorekcuja) u Ha
OCHOBY Oyayhux ekcnnoaTtaumoHux ycrnoBa ogpeneHa je notpebHa gebrbmHa ojavyansa
KONOBO3HEe KOHCTpYyKuMje. Ha oCHOBY cBera npeTxogHO HaBefeHor ogpeheHa je mepa
pexabunutaumje npegmMeTHe geoHuUe ayTo - nyTa. [pegmMmeTHe OeoHuUe ce Hanase y
30HM 1.1 1 30HM 2.1. 1 WemMaTCKn cy 03Ha4YeHe Ha cnuum 6.1.1.

Cnwuka 6.1.1 LWematckm npukas 3oHe 1.1 n 3oHe 2.5

Ha cnvkama 6.1.2. 1 6.1.3. npukasaHu Ccy NogyXHU Npodunn nNpegMeTHE KOSIOBO3HE
KOHCTpyKUMje. Y OKBUPY MOAYXHOr npoduna pate cy v BpedHOCTU napameTtapa
MepodaBHUX 3a [AOHOLWeHe 3akibydka O ajekBaTHUM Mepama pexabunutauwmje/
PEKOHCTPYKUMje AO0OMjeHMX Ha OCHOBY W3BPLUEHMX aHanusa Yy NpeTXogHnM
nornassbuma.
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Cnuka 6.1.2 TMogyxHn npodurn KONOBO3HE KOHCTPYKUMje, NeBu Konosos aytonyTa E-75, cmep CyboTtuua — Xoprowu
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3a note3 og kM 0+150,00 oo km 1+250,00 M Ha neBOj U Ha AECHOj KOFOBO3HO]
NMOBPLUMHM Ha OCHOBY M3MepeHuX Aedriekcumja n Ha OCHOBY HMX ogpeheHnx moayna
CrnojeBa KOJIOBO3HE KOHCTPYKUMje M noTpebHor ojavarsa, jacHO ce yo4daBajy no gsa
XOMOreHa noresa.

XOMOreHu noTean ce nokranajy ca KOSIOBO3HUM KOHCTpyKLMjama Koje cy rpaneHe no
pasnuuMTMM npojekTuma, ca pasnMunTum BpcTama u aebrbMHama cnojeBa My
pasnUYnTOM BPEMEHCKOM nepuody. XOMOreHu notesu ce rnokrnanajy ca KONOBO3HUM
KOHCTpYKUMjaMa Koje ce pasnukyjy: Ha caMOM rpaHW4HOM npenasy, Ha [AeCHOM
KONoBO3y Ha ayTtonyTy u3 npasua Mahapcke nocne rpaHu4HoOr npenasa u Ha neBoM
KOMNoOBO3Y Ha ayTonyTy Ha nNpunasy rpaHn4yHoM npenasy n3 npasuya Cpbuje.

1997. rogunHe wuarpaheH je nony-aytonyT [0 cTaumoHaxe km 0+550.00 (npema
apXmMBCKOj AoKyMeHTauuju oo km 1+250.00) - caga je TO gecHuM KoroBo3 nocrtojeher
aytonyTta 2005. - 2006. roguHe usrpaheH je [.1. Xoprow 2011. rognHe unsrpaheH je
nesn konoso3 (cmep Cpbuja - Mahapcka) oo craumoHaxe km 1+250.00, umme je
KOMMneTupaH aytonyT y NyHOM npoguny.

JleBu konoBo3, cmep Cyb6otuua - Xoproiu

YBoheweM HOBUX Tpaka HaMeweHUX TepeTHOM caobpahajy, noctojeha KonoBo3Ha
KOHCTpyKumMja (NnpegmeTHe 30He 6p.1.1 - npunas rpaHn4yHoM npenasy u3 cmepa Cpbuje
M 30Ha 6p. 2.1 - cam rpaHWYHU Mpenas feBo W AEeCHO OA LapUHCKO - MacoLlke
KOHTponie) he y 6yayhem nepuogy GuTKU m3noxeHa 3HAaTHO Mawem caobpahajHom
onTepehewy Hero y nepuoay npe pekoHcTpykumje. OHa he y GyayhHOCTU CRyXuTu
camo 3a caobpahaj nyTHMYKnx aytomobuna un aytobyca.

- [lpBK xomMoreHn notes - rpaHnyHu npenas - km 0+150.00 go km 1+050.00
- [pru xomoreHu notes - npunas rpaHndYHoM npenasy - km 1+050.00 go
km 1+250.00 (gednekcunje mepeHe go km 1+550,00).

[MpBKY xoMoreHu notes - rpaHndHKM npenas km 0+150.00 go km 1+050.00

- Eacdasw)= 1129 MPa, Eactavg) = 2840 MPa
- Epk =141 MPa
- Enoctembuuye =51 MPa

MpBM XxOMOreHM noTe3 KapakTepully HUCKe BpPegHOCTM MoAyfna €enacTUYHOCTU
acganTHUX crojeBa LWITO yKasdyje Ha UCUpribeHY HOCMBOCT accanTHux crojeBa. bes
ob3mpa Ha HUCKYy BpegHOCT mopyfa actanTHUX cnojeBa, aHanu3oMm gednekcuja je
3aKrbydeHo fa nocrtojeha KoroBO3Ha KOHCTpyKLUMja UMa joll yBeK OOBOSbHY HOCUMBOCT
Aa nogHece nporHosMpaHo caobpahajHo onTepehewe y HapeaHOM MpPOjEKTHOM
nepuoay v aa joj Hnje notpebHo nojavyarwe. OBaj 3aKkrby4ak je peanaH ¢ 063npom ga he
ce y byayhHocTn oBoM caobpahajHOM MOBPLUMHOM KpeTaTu camo MyTHWYKa BO3uSa u
aytobycu.

Kao WwTo je y BU3YenHoj oLeHn CTawa eBUAEHTUPaHO, NPUCYTHU CYy KONOTpas3un cpearer
WHTEH3UTeTa Ha 3aycTaBHOj Tpauu d=1-2 cm, Tpauu 3a TepeTHa BO3una y npoayxeTky
3aycTaBHe Tpake BWCOKOI MHTeH3uTeTa d=4-5 cm, Kao 1 Ha NpoLUMpeEHY 3a CKpeTahe
TepeTHUX Bo3una Ha BETOHCKM KOMOBO3 Ha TepeTHoM TepmuHany d=4-5 cm. MpucyTHu
CYy KONnoTpasu marnor o cpegwer n Benukor MHTeHsmTeTa d=1-3 cm y 30H1 HenocpeaHo
npe n nocne objekaTa 3a MACOLIKY KOHTPOMy, NPUCYTHa Cy MOBpPLUMHCKA owwTehewa
TMNa NOSYXHUX N NONPEYHNX MYKOTUHA, O4 KOjUX JOMUHUPA]Y NOLLE N3BEAEHU MOAYXKHU
LLnycesun®.
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Oprn xomoreHn notes3 - Npunas rpaHu4Hom npenasy og km 1+050.00 go km 1+250.00
- Eacdasw)= 5719 MPa, Eactavg) = 7607 MPa
- Epk =546 MPa
- Enoctemuuye = 79 MPa

Odpyrn xomoreHn note3 (oednekcnje mepeHe og km 1+050.00 go km 1+550.00)
KapakTepuille BUCOK MOAyn enacTU4HOCTU accanTHUX crojeBa WTO ykasyje Ada je
npeocTana HOCMBOCT acdanTHWX CrojeBa BMLIE HEro [JOBOfbHa [Ja npuxsatu
nporHo3npaHo caobpahajHo onTepeherwe y HapeaHOM NPojeKTHOM nepuoay, ¢ 063upom
Aa he ce wbuM y 6yayhHOCTU KpeTaTu NyTHUYKa BO3una n aytobycu.

MapameTpu gpyror XoMoreHor notesa ykasyjy Ha 60orbe cTakbe KONoBO3HE KOHCTpYyKLUuje
y nopehewy ca npBuM, LUTO je OYeKMBaHO C 063MpoM Ada je oBa AeoHuua uarpaheHa
2011. roguHe n ga uma aebrby KONOBO3HY KOHCTPYKLMj)y HEro LUTO je KOHCTpyKLUMja Ha
CaMOM rpaHN4HOM npernaasy.

Y3eBwu y 063up pactepehere nesor konososa y norneny caobpahajHor ontepehemsa,
npopadyHoMm je pobujeHo ga Hema noTpebe 3a nojadaweM noctojehe KOroBO3HE
KOHCTPYKLMj€ HN Ha NPBOj HX Ha APYroj 4eOHUUM NpegMeTHOr noTesa.

Y3umajyhu y 063mp cTawe NOBpLUMHE KOMOBO3a, Kao M BPegHOCTU Moayna acanTHuX
cnojeea, Kao mepa caHauuje - pexabunutauunje Ha nesom Konosody og km 0+150.00*
Ao km 1+250.00, npeaBuheHo je:

e yKnawawe — CTpyrake acanTtHux cnojesa y aebrouHm d = 10 cm,

e caHauuja noctojehux nykoTnHa n apyrnx owteherwa Ha cacTpyraHoj NOBPLUMHW,
e npcKake NOBPLUMHE NONMMEP MOAMGPUKOBAHOM BUTYMEHCKOM eMYN3ujoMm,

e un3paga Hosor actanTHor cnoja BHC 22c A INmb 45/80-65 y nebrbmHmn d = 6 cm,
e un3paga Hosor xabajyher cnoja og Ab 11c Nmb 45/80-65 y nebsbuHn d = 4 cm.

* HanomeHa: [lpemxo0HO ce He OOHOCU Ha M0oBPWUHE Yy 30HU MacoWKO-UapUHCKe
KoHmMporse Koje npurnadajy 30HU 2.2 u Koje cy obpaheHe y rnocebHom
rnoanassby.

HNecHu KonoBo3, cmep Xoprouw - CyboTuua

- [lpBK xomMoreHn notes - rpaHnyHu npenas - km 0+150.00 go km 0+550.00
- [Oprn xomoreHn note3 - npwunas rpaHM4HoM npenady - km 0+550.00 pgo
km 1+250.00 (gednekcunje mepeHe go km 1+550,00).

[MpBK xoMoreHu notes - rpaHnydHmM npenas km 0+150.00 go km 0+550.00

- Eacdasw)= 3160 MPa, Eactavg) = 3993 MPa
- Epk =224 MPa
- Enocterbuue = 54 MPa

[MpBK XOMOreHn noTes je Bpsfio CrvyaH NpBOM XOMOreHOM MOTe3y ca fieBe CTpaHe, 1 no
npeocTanoj HOCMBOCTU U NO BM3YESIHO YOYEHUM MOBPLUMHCKMM owTehewnma, WTo je u
nornyHo ysnmajyhm y o63vp ga cy u nesu n AecHu KOrnoBo3 rpaheHn ctoBpemMeHo, aa
UMajy UCTe KONOBO3HE KOHCTPYKUMjEe, Kao M UCTYy HaMEHY - OMNCRyXuBawe MYyTHUYKMX
Bo3una u aytobyca. Ha gecHom KonoBo3y TepeTHa BO3una cy Beh Ha CTauuMoHaxwu
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km 0+150,00 npeycmepeHa Ha TepeTHM TepMMHan BaH npegMeTHe NOBpPLUMHE, Tako Aa
y OKBMpY OBE AEOHMLIE KOSNOBO3 HUrAe Huje 6mo mM3noxeH yTtuuajy ontepehewa oA
TepeTHuUXx Bo3una. [lpBM XOMOreHuM noTe3 KapakTepulle HeWTo HWKM Moayn
enacTM4yHOCTM acdanTHUX crojeBa m Onaro nosuweHe BpenHOCTM Aedniekcuje Ha
HynTomM reocoHy (d0), WTO yKkasyje Ha HMUXOBY penaTuBHY AOTpajanocTt, TO jecT
penaTMBHO MCUPMSbEHY HOCMBOCT. YOUSbMBE Cy MOAYXKHE MNYKOTUHE Yy 30HW noLue
N3BeAEHMX LyceBa ca MpeXoMm Manmnx nykoTMHa HUCKOT MHTEH3UTeTa, Kao 1 nonpeyvHe
MYKOTMHE HUCKOT JO CpeaHer MHTeH3uTeTa.

[prn xomoreHn NoTes - yaarbaBake 04 rpaHnyHor npenasa - km 0+550.00 go
km 1+250.00 (pnednekcuje mepeHe oo km 1+550.00)

- Eacdasw)= 4915 MPa, Eactavg) = 6268 MPa
- Epk =318 MPa
- Enocrtemuuye = 75 MPa

MapameTpwu gpyror xoMoreHor notesa ykasyjy Ha 60rbe cTakbe KONOBO3HE KOHCTpYKUMje
no nutakwy HocmBoCcTU. AcdanTHum xabajyhmu cnoj je crtap, ,ucnowheH” n ,polias“.
YoueHa je nojaBa Yynawa 3pHa arperata n3 xabajyher cnoja, kao u nojasa nonpeyHnx
NyKOTUHA.

Y cknagy ca M3BpLIEHUMM MNpopayvyHOM, MOAYNU KPYTOCTM acdanTHUX crojeBa umajy
BUCOKY BpeOHOCT HocuBOCTU. [loTe3 nopen BWUCOKE KPYTOCTU acanTHUX crojesa
KapaKTepuLly nonpeyHe nykoTUHE OWTPUX UBULA HA paBHOMEPHMM pasMaumnma. Y 30HU
NykoTUHaA Cce He pasBuja Mpexa nykoTMHa Beh ce jaBrbajy ,KpTM  nomosu”
KapakTEpUCTMYHM 32 KOJIOBO3HE KOHCTPYKLUMje ca 3acTopoM BWUCOKMX MoAayna.
AchanTHn cnojeBn uMajy CKOpO MOTNyHy npeoctany HOCUBOCT, u3y3umajyhu
nokanuTeTe Ha Kojuma ce Yy 30HM MOMNPEeYHUX MyKoTMHaA owwTehewe pasBuno y fiomMm
acdanTHUX crnojesa.

Ha ocHoBy cBera npeTxogHO HaBegeHor, Ha gecHom korosody o km 0+150,00 pgo
km 1+250,00* npegsuheHa je ncta mepa pexabunuraumje kao 1 Ha IEBOM KONOBO3Y:

e yKnawawe — CTpyrake acganTtHux cnojesa y aebrouHm d = 10 cm,

e caHauuja noctojehux nykoTnHa un apyrnx owtehexwa Ha cacTpyraHoj NOBPLUMHN,
e npcKake NOBPLUMHE NONMMEP MOAMGPUKOBAHOM BUTYMEHCKOM eMYN3ujomMm,

e un3paga Hosor actanTHor cnoja BHC 22c A INwvb 45/80-65 y nebremHmn d = 6 cm,
e un3paga Hosor xabajyher cnoja og Ab 11c Nmb 45/80-65 y nebsbuHun d = 4 cm.

* HanomeHa: [lpemxo0HO ce He OOHOCU Ha rM0BPUWUHE y 30HU MacOWKO-UapUHCKe
KoHmMporse Koje npurnadajy 30HU 2.2 u Koje cy obpaheHe y rnocebHom
rnoanae’sby.
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6.2 Ayto-nyT A1 oa km 0+000.00 ao km 0+150.00 - 30HA 1.1

JleBu konoBo3, cmep Cyb6oTtuua - Xoprow

Ha nocTojehy Tpaky 3a TepeTHa Bo3una 1 nocrojehy Bo3Hy Tpaky.

Ha ocHoBy uamepeHux gednekcuja npopavyHoM je gobujeHo Aa nocTtojehy Tpaky 3a
TepeTHa Bo3una W noctojehy BO3Hy Tpaky Tpeba nojayatm 3a do < 5 cm, 3a
caobpahajHo ontepehewe oa 14.7 x 10° ocoemHa. C o6G3vpom aOa he jegaH geo
TepeTHUX BO3umna Npu HanywTakwy TEPETHOr TepMUHANa KOPUCTUTU U BO3HY, a HE CaMo
Tpaky 3a TepeTHa Bo3una, C 063MpOM [a Ha MOBPLUMHU KOMOBO3a HUCY Yyo4eHa
3HavajHMja owTeherwa koja 6u ykasmBana Ha crnaby HOCMBOCT MOCTOjehe KOSIOBO3HE
KOHCTpyKUMje (youeHW KOMnoTpasn HWUCKOr MHTEeH3uTeTa), NpPOjeKTaHT je cTaBa Ada je
ctpyrawe 10 cm acdanTta (noctojehu cnoj accbanta d = 17 - 18 cm) u npecBnadewe ca
HoBux 10 cm acdpanTta ca nonmmep moaucukoBaHUM BuTymeHom (koju he nobosbiaTn
OTMOPHOCT HOBOr acdarnTta Ha nojaBy KonoTpara), 40BOSbHa Mepa caHauuje noctojeher
Konoso3a 3a byayhu npojekTHu nepuod u npeasuheHo caobpahajHo onTepehemse.

Ha ocHoBy npeTxogHor, Ha feBOM KOSIOBO3y Y LEMNOj LWMPUHU KOMoBO3a 0f,
km 0+000,00 go km 0+150,00 npeasuheHa je cnegeha mepa pexabunurauuje:

e yKnawawe — CTpyrake acanTtHux crnojesa y aebrouHm d = 10 cm,

e CcaHauuja noctojehunx nykoTuHa n gpyrmux owtehewa Ha cacTpyraHoj NOBPLLMHMU,
e npcKake NOBpLUNHE NoNMMep MoaMEPUKOBAHOM BUTYMEHCKOM eMyn3unjoMm,

e un3paga Hoeor accanTHor cnoja BHC 22¢c A INmb 45/80-65 y nebrbmHmn d = 6 cm,
e un3paga Hoeor xabajyher cnoja og Ab 11c Nmb 45/80-65 y nebrbuHn d = 4 cm.

HNecHu KonoBo3, cmep Xoprouw - Cy6oTuua

MpeoMeTHN nNoTes ce NpoLwmpyje HOBOM (PIEKCUOUIHOM KOMOBO3HOM KOHCTPYKLUWjOM -
N3NNB Ha TEepeTHW TepMuHasn, 4yvja je KONOoBO3Ha KOHCTpyKUMja Mnocne cTauuMoHaxe
km 0+150.00 kpyTa n koja ce Takohe npoLumpyje.

MocTojeha Bo3Ha M nocebHO Tpaka 3a TepeTHa Bo3wWNna MMajy KonoTpare Benukor
nHTEeH3nTeTa d = 7 cm, a MoTpebHO oOjavare cpavyyHaTO Ha OCHOBY W3MEPEHUX
aednekcnja nsHocn do = 4,6 - 13,4 cm.

Ha ocHOBYy npeTxodHOr npojekTaHT je npeaBuaeo Aa ce nocTtojenNn KOfoBO3 Ha
npegMeTHOM NOoTe3y yKnawa Y NOTAYHOCTU Y MYHOj LUMPUHN U MOHOBO rpaaun 3ajegHo ca
npunagajyhum npowvpeweMm 3a U3NUMB Ha TepeTHU TepmuHan. [JumeH3noHucawe
KONMOBO3HE KOHCTPYKUMje 3a OBy [JeOoHuUuy QJaTo je Yy HapeaHoM nornaeiby -
AnmeH3noHncamwe nekCuobmnHNMX KONOBO3HNX KOHCTPYKLMja.
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7. AUMEH3NOHUCAHE HOBOIMNPOJEKTOBAHUX ®JIEKCUBUITHUX
KOJIOBO3HUX KOHCTPYKLIUJA

7.1 3oHa 1.1 og km 0+000 oo km 0+150 — necHu Konoso3

Y okBupy OBOr Mornasrba U3BPLUEHO je AVMMEH3NOHMCakbe KONMOBO3HE KOHCTPYKUMje Ha
aeny npensuheHoOM 3a TOoTanHy pPEeKOHCTPYKUM)y - [decHu KornoBo3 30He 1.1 of
km 0+000 go km 0+150. lNMpegmeTHn notes npunaga geny 3oHe 1.1. 1 wemarcku je
320KPYXEH LIpBEHOM UCMPEKNLAaHOM fIMHUjOM U npukasaH Ha cnuum 7.1.1. KonoBosHa
KOHCTpYyKUMja je dpnekcmbunHor Tuna. YKynHa gy>xuHa npegMeTHor notesa je L=150 m.

AOMUHUCTpaTUBHA
nuHuja ca Mahhapckom

Cnuka 7.1.1. WemaTtckn npukas gena 3oHe 1.1 og km 0+000 go km 0+150
lMocTojeha KONOBO3HA KOHCTPYKLUMja Ha NpegMeTHOM NoTe3y cacToju ce of;:

AB 16¢c NMvb,d=7 -8 cm
BHC 22cA, d=10cm
OK0/31.5, d=15-20cm
[OK 0/63, d=20cm

MocTerbuua je nsseneHa o croja necka.

Ha oBOM noTesdy MpuUCYTHM Cy LUMPOKM KoroTpasm AybuHe og 2 cm go 4 cm wTo
noTeHuujanHo ykasyje Ha crnaby HocumBOCT mnu 36ujeHocT nognore. [dednekcmje Ha
OBOM NoTe3y umajy BUCOKY BpeAHOCT u kpehy ce og d0 = 450 - 550 ym. O6pagom
nogartaka gobujeHnx meperwemM gednekcunja oobujeH je npopadvyHCKn Moayn peakuuje
noctesrbuLie Ha OoBOM rnoTesy Koju ce Kpehe y rpaHuuama mameny Mr = 39 — 45 MPa.
MotpebHa pnebrbmHa ojayara KONMOBO3HE KOHCTPYKUMje 4obrjeHa Ha OCHOBY M3MEepPEeHNX
aednekcmja n ygyhmx ekcnnoartauynoHux ycroBa uma Benuke BpegHocTu. NMotpebHa
AebrbvHa ojadara Ha BO3HOj Tpaum nsHocu doj = 10.6 — 13.4 cm, Ha Tpaun 3a TepeTHa
BO3WUSa - U3NMB Ha TepeTHU TepMmuHan doj = 9.3 — 11.0 cm, a Ha npeTuuajHoj Tpaum
doj=4.6 —6.2 cm.

Ha ocHoBy npeTxoQHO HaBeAeHOr U M3BPLUEHUX aHanu3a M3 NpeTxXogHuX nornaeiba,
3aKrbyyak je a je HEONXOAHO U3BPLUNTU TOTarHy PEKOHCTPYKLUMjy NpeaMeTHe AeoHuLe.
Kao peuwetre, npeasuheHo je yknawane rnocrojehe KornoBo3He KOHCTpyKuuje U croja
Hacuna of necka A0 NpojekToM AeduHUCaHMX KOTa, a 3aTUM Barbake nocrerbuue 0o
nocTn3ara 3axTeBaHe HOCMBOCTU U n3paga HOBMX CrlojeBa KOSTOBO3HE KOHCTPYKLUMje.
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MNocTerbuua

AHann3om BpeaHOCTU M3MepeHux geduriekcuja y oBOj 30HM, npopavyHoMm je aobujeHo
[a ce BpeOHOCT MoAyria peakumje nocterbuue kpehe y pacnony og 38 MPa no 56 MPa.
3a npopayyH je ycsojeHa BpegHocT Mr = 40 MPa.

Kako 6u ce nosehana HOCMBOCT MnocCTerbuue, NMPOJeKTHUM pellereM je npeasuheHa
n3paga cnoja og opobrbeHor kameHor arperata 0/63mm.

MaTepujan Ha KOTU nMHWje uckona NoTpebHo je y TOKy uasoferwa pagoBa LOMYHCKM
36uTK Oo creneHa 36ujeHocTn Dpr = 98% no mogudukoBaHoM [1pOKTOPOBOM OMUTY.
YKONNKO BRaXHOCT mMaTtepujana O6yge 3HaTHO M3Hag onTMMarnHe Mopa ce BpLUUTU
npocyLluMBake MmaTepujana.

EkBMBaneHTHa HOCMBOCT Ha nraHymy nocTerbuue Koja ce MnocTuke u3pagom
yHUopMHor croja apobsbeHor kameHa aebromHe d= 25 cm npeko nnaHyma noctojeher
Hacuna unm TeMerbHor Tna, ogpefeHa je Ha ocHoBy nopefena yrmba noBpLUMHE Ccrioja
nocTesbuue M MNOBPLUMHE enacTUYHOr nosiynpoctopa nop jeaHakum ontepeherem.
PayyHcka aHanusa je cnpoBedeHa Ha CUMyMNauMOHOM MoAeny - pelwekwy 3a
BULLIECIIOjHN enacTU4yHM CUCTEM Ha YMjOoj MOBPLUMHW Jenyje jedHako MnoAerbeHo
onTepehere (Q) Npeko Kpy>xHe NoBpLUMHE (MonynpeyHuka “r).

MpopavyH je cnpoBegeH padyHckum nporpamom ‘BISAR” Shell nabopatopuje ca
cnegehum ynasHum napameTtpuma:

OnTepehemse: P=40 kN g=0.6MPa r=0.145m
| cnoj: d1=250 mm E1=0.2 x d194°x E2=95 MPa v=0.35
Il cnoj: d2=co (nonynpocTop) E2= Mr = 40 MPa v=0.40

PauyHckn yrmb osor cuctema je w = 232/100 mm.

EkBnBaneHTaH OBOM CUCTEMY, je jeAHOCNOjHN eflaCTUYHM CUCTEM - MOJSTynpoCcTop ca
moayrnom enactnyHoctn E = 65 MPa un lNoacoHoBum koeduuymnjeHTom v=0.40. Yrunb
eKkBMBasneHTHor cuctema je w = 232/100 mm. PesynTtaTtu npopadyHa cy gatm y lNpwunory
3 - popayyH debriekcuja padu odpehusarba ethekmueHe Hocugocmu Ha rocmesbuyu
- Twri 2.

EkBnBaneHTHa BpegHocT CBR-a koja ogroBapa oBako gobujeHom monyny, WU3Hocwu
CBRekv= 7.5 % (Ha ocHoBy E = 17,61 x CBR?64),

[da 6u ce pobuna 3axTeBaHa W TpajHa HOCUBOCT TOKOM LESIOKYNHOr nepuoaa
ekcnnoaTauuvje, 3axTeBa ce fa NPUIIMKOM KOHTpOse KBanuTeTa u3Bohewa pagosa
cTeneH 36ujeHOCTM 3amen-eHor matepujana — nocrerbmue 6yae Dpr 2 100% y ogHocy
Ha mogudukoBaHu NpokTopos onut. Moayn gedopmaumje Ha NOBPLUMHU MOCTerbuue
Tpeba ga 6yne Evz2 2= 100 MPa, a ogHoc Ev2/ Evi < 2.5.

2019 — 620 — 10 — CAO - K2/3 64



. CAOBPAKRAJHU UHCTUTYT UUN Ap.o.0

AAAAAAAAAAAAAAAAAAA

(] | = HemamumHa 6/IV, 11000 Beorpan

CTpyKTypHa aHanu3a npeTnocTaB/beHUX NPOjeKTHUX peluera 3a 6yayhe
eKkcnnoaTauuoHe ycnose

[MpeTnocTaBrbeHa KOMOBO3Ha KOHCTPYKUMja Ha [ecHOM Koroso3dy 3oHe 1.1 of
km 0+000 go km 0+150:

T™N - 2

Cnoj HebrbnHa (cm)
AB 11c NMmb 45/80-65 4
Butymenunaunpanm Hocehu cnoj BHC 22cA Twvb 45/80-65 8
Butymenuaunpann Hocehu croj BHC 22cA But 50/70 8
Apob6rbeHn kamenn arperat 0/31.5 mm 15
[OpobrbeHun kamenun arperat 0/63 mm 20
MNocTerbuua

ApobrbeHn kameHn arperaT 0/63 mm, d=25cm

YkynHa gebromHa

KOJSTOBO3HE KOHCTPYKUMNje 55

KapakTepucTuke martepujana y criojeBUMa KOrioBo3He KOHCTPpYKUuUje

[Norwun Hocehu cnojeBu oA HeBe3aHor MaTepujana

[own Hocehun crnojeBn KONMOBO3HE KOHCTPYKLUMje M3BOA4E Ce o4 HeBe3aHor apobrbeHor
KameHor maTepwujana:

e crnoj gpobsrbeHor kameHa 0/63 mmy gebrbuHn og d =20 cm,
e crnoj gpobsrbeHor kameHa 0/31.5 mm y aebrbuHm og d =15 cm.

BpeaHocTt KanudgopHujckor nHgekca HocuBoctu CBR cnoja og gpobrbeHor arperaTa
Tpeba ga je CBR = 80 %, a koeduumjeHT 3ameHe a = 0,14.

Moaynn enactu4HoOCTM OBWUX criojeBa oapefeHn Ccy Ha OCHOBY MnoBpaTHOr moayrna
nocrerbmue Mr (MPa) u pebrbuHe cnojesa d (mm):

Eokl =0,2 xd%*x Mr =0,2 x 20094 x 65 =141,06 MPa ycB.Egkl = 140 MPa
Enxk2 =0,2 x d%* x Eqi1 = 0,2 X 150%%°x 140 = 266,93 MPa  ycB.Egk2 = 265 MPa

BpeaHocT NoacoHoBor koeduunjeHTa 3a oba cnoja je v = 0,35.

Mpw KOHTpONKM KBanuTeTa u3sohewa pagoBa Ha NOBPLUMHK croja ApOob6IrbeEHOr KamMeHor
arperata K 0/63 notpebHo je NocTMhM HOCMBOCT M3paxkeHy Npeko BpegHOCTU Moayna
aedopmaumje og Evz = 150 MPa, ogHoc Ev2/Evi < 2,2 1 36ujeHOCT Dpr= 100%.

Mpn KOHTpONN KBanuTeTa n3Bofera pagoBa Ha NOBPLUMHK Cnoja ApobrbeHOr KameHor
arperata OK 0/31,5 mncnog BesaHux - accanTHuX criojeBa, notpebHo je noctuhu
BpegHocT moayna gedopmaumje Eve = 180 MPa, ogHoc Evw/Evi < 2,0 un 36ujeHOCT
Dpr2 100%.

buTymMeHOM Be3aHu MaTepujanu y ropkoj Noas1031 1 KONOBO3HOM 3aCTOpY

3a cnekcmbunHy KonoBO3HY KOHCTPYKUMWjy YCBOjeH je 3acTtop o acdant 6etoHa Ab
11c (Mvb 45-80/65) y nebromHn og 4 cm, 6utymeHusupanun Hocehu cnoj BHC 22 cA
(MmBb 45-80/65) nebrbnHe 8 cm 1 Gutymenunsnpanmn Hocehu cnoj BHC 22cA (But 50/70)
nebrbnHe 8 cm.
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MepopaBHe TemnepaType acdanTta Ha pasnuuutum gybuHama (cpegmHa acdanTHUX
crojeBa) cpadyHaTe Ccy Ha OCHOBY M3pa3sas:

2,54 2,778
MMPT =w— MAAT -| 1+ — +3,333
z+1016 ) z+1016
roe je:
MMPT - cpeftba rogviikba TemnepaTtypa konoso3sa (°C),
w-MAAT - cpeawa roguwka Temnepartypa Basgyxa (°C),
z - aOybuHa of NoBpLUMHE KONoBO3a Ha Kojoj ce oapefyje Temnepatypa (cm).

MepopaBHa cpeawa rogvwikba Temnepatypa Basgyxa (W-MAAT), cpadyHaTa je y
okBupy nornaserba 2.2.1. Knumamcke kapakmepucmuke - OO0pehusar-e MepodasHe
memrnepamype sa3dyxa, n nsHocu 15 °C.

Cpenme roguwie TemnepaTtype crnojeBa acanta y KONoBO3HOj KOHCTPYKLUMjU CY:

e Actant-6etoHAB11c (z= 2.0cm) T=21,2°C
e BHC22CcA (z= 8.0cm) T=20,3°C
e BHC 22 cA (z=16.0cm) T=19,7°C

BpeaHocT lNoacoHoBor koeduumjeHTa 3a cBe BUTYMEHOM Be3aHe CriojeBe U3HOCU v=
0,35.

Y cknagy ca SRPS EN 12591 kapaktepuctuke butymeHa cy crneaehe:
Pen (25 °C) = 60; Tpk =52 °C

Y npopadyH mMoayrna KpyTocTu OMTymMeHa yBeOEHO je crTapewe OuTymeHa. CxoaHo
npuMer-eHoj MeToaun, gobujeHe cy crnegehe BpegHOCTH:

Pen* (25 °C)=39 ; Tpk=56,4 °C

BpegHocTt mogyna kpytocTu ©utymeHa ogpeheHa je Ha ocHoBy Van der Poelovog
anjarpama 3a but 50/70, 3a TemnepaTtypy 6utymeHa og 19,7 °C un 3a 6p3nHy KpeTama
Bo3una oa 40 km/h: Seir = 40,77 MPa

Mo ncTtoM MNpuHUMMY, Ha OCHOBY CpayvyHaTUX TemnepaTypa y cpeauvHu acdanTHUX
cnojesa, gobujeHe cy BpegHOCTU MoAyna KpyTocTh BuTymeHa 3a UCTy Bp3nHy KpeTama,
3a cBe acganTHe crojese.

Ha ocHoBy gobujeHe BpeQHOCTU MoAyna KpyToCTu BUTymeHa, 3a UCTY TemnepaTypy u
Op3nHy KpeTakwa ogpeheH je moayn KpyTocTn accdanTHe MmewasuHe. [lpopayyH je
paheH y3 npeTnocTaBky Aa je TeXMHCKO yyewhe OuTtymeHa y mewasuHn BHC 22cA
Pb=3,8% 3a gowu cnoj, ogHocHo Pb=4,0% 3a ropku Cnoj, a ga je npoueHaT WynsbuHa
y MeLwaBuHu 6%, OOK je 3a acdanTt 6eToH TeXUHCKo yyewhe BuTymeHa y MellaBuHu
Pb=5.3%, a npoueHaT wynsrbnMHa accantHe MeLlaBuHe je 5%.

3 Research and Development of the Asphalt Institute's Thickness Design Manual (MS-1) Ninth Edition,
The Asphalt Institute, 1982.
2019 - 620 — 10 — CAO - K2/3 66



SAOBRACAJNI INSTITUT

CAOBPAKRAJHU UHCTUTYT UUN Ap.o.0

Hemawunna 6/1V,

11000 beorpapg

Tabena 7.1.1. Mogynu KpyTocTn acanTHUX CrojeBa KONIOBO3HE KOHCTPYKLUMje

3anpeMUuHCKO Mogayn
Temnepatypa CEoi Mopayn y4yewhe KpyTOCTU
MewaBunHa cnoja BOjCTBA KPYyTOCTHU KOMMOHEHTU y | MeluaBuHe 3a
ouTymMeHa . —
[°C] 6MTyMeHa accanTHoj V=30km/h
MeLLUaBUHU (t=0.033s)
Pen25=39 Vb=12.47 %
ABb11c 21,2 Tpk=56.4 33,87 MPa Va=82.53 % 4910 MPa
PI=-0.29 Vv=5.00 %
Pen25=39 Vb=8,71 %
BHC 22cA 20,3 Tpk=56.4 38,01 MPa Va=85,29 % 6600 MPa
PI=-0.29 Vv=6.00 %
Pen25=39 Vb=8,94 %
BHC 22cA 19,7 Tpk=56.4 40,77 MPa Va=85,06 % 7190 MPa
PI=-0.29 Vv=6.00 %

OpgpehnBawe aAumMeH3uja HoBe hNeKCnodunHe KONIoBO3HE KOHCTPYKLMje
npumeHomMm metoge SRPS U.C4.015

[AnMeH3noHncawe KoMoBO3HE KOHCTPYKLUMje n3BpLueHo je y Il dase. MNpBo cy ogpeheHe
npenuMuHapHe  OMMEH3Mje  KOSIOBO3HE  KOHCTpyKUuuje npuMeHoOM  cTaHgapaa
SRPS U.C4.015, a 3atum je wu3BplieHa npoBepa [oOujeHe KOHCTpyKuuje npeko
HaNoOHCKO AedopmMauuvjcke aHanmse npumeHom nporpama "BISAR" 4 n yTtBpheH je
peanaH BeK Tpajarba NpenfioXeHor pelierwa C 063MpoM Ha BPEAHOCTU KPUTUYHMX
annataumja n gecopmaupja y KONOBO3HOj KOHCTPYKLN)W.

YnasHu napmeTpu 3a oapehuBare NpenMMMHapHMX OMMEH3nja KONoBO3HE KOHCTPYKLMje
cy:

npojekTHn nepuog n = 20 roguHa

— npojekTHa BpeaHocT KanudopHujckor niaekca Hocmoctn Tna CBR =7,5 %
— nospaTtHW moay”n nocterbmue: Mr =65 MPa

— MepoaaBHO eKBMBArneHTHO caobpahajHo ontepehere ESO = 16,8 x10° s.0.;
—  MOYETHU MHOEKC BO3HE cnocobHocTu Konoso3a PS| = 4,2;

— WHOEKC BO3He CMnocoBHOCTM Ha Kpajy ekcnroaTaumoHor Beka komoBo3a og 20
rognHa je PSI =2,5;

— naj uHgekca BO3He CrnocobHOCTM KONoBO3a of AejcTBa caobpahaja PSI = Al,7,
— HeMa naja vHaekca Bo3He CnocobHOCTM KOMnoBo3a 360r AejcTBa Mpasa;
— Hema naga nHgekca Bo3He CcrnocobHOCTU KonoBo3a 36or 6ybpera AoHEr CTPOja;
— YKYMHO cTaHgapaHo oacTynawe So = 0,4;
— noysgaHocT R = 95%.

MoTpebHa HOCMBOCT KONTOBO3HE KOHCTPYKLUMje 3a oBe napameTpe je SN = 12,35 cm.

3a n3papgy 3actopa ycBaja ce mewasuHa Ab 11c Nmb 45-80/65 y aebrbuHu d = 4 cm
ca koeduumjeHToMm 3ameHe a1 = 0.42. [opwa nognora he ce n3BoguTh y Aga cnoja, og,
BHC 22 cA 'y nebroumHm 8 + 8 cm, ca koeduumjeHToM 3ameHe az = 0.38. KoeduumjeHTun

4 Shell Pavement Design Manual, Shell International Petroleum Company Ltd, London, 1978.
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3aMeHe cy npeyseTtu n3 cmepHuua "lMpupyyHuk 3a npojektoBane nytesa y P. Cpbuju" -
J.I. MyTteBn Cpbuje 13 2012. roguHe .

YKynHa HOCMBOCT BUTYMEHOM Be3aHMX CrojeBa je:
SN=40x0.42 +8x0,38+8x0,38=7,76 cm

Howa nognora 6uhe ypaheHa y gea cnoja. Fopwun cnoj 6uhe ypaheH of HesesaHor
cenapucaHor arperata 0/31.5 mm y pebrsmHm og 15 cm 3a Koju je ycBOjeH
koedumumjeHT 3ameHe as = 0.14. [dowu cnoj buhe ypaheH oa cenapucaHor apobrbeHor
kameHor arperata 0/63 mm y ge6rbuHu og 20 cm 3a Koju je ycBOjeH koeduumjeHT
3ameHe as=0.14.

YKyrnHa HOCMBOCT HEBE3aHWUX CNojeBa je:
SN=15x0,14+20x0,14=4,9cm

YKyrnHa HOCMBOCT MPOjeKToBaHe KOSTIOBO3HE KOHCTPYKLUuje je:
SN=7,76 +4,90 =12,66 cm

WTo je Behe of 3axTteBaHe HocmBocTn SN = 12,35 cm.

HanoHcko aecdopmMaumjcka aHanu3a KoOJioBO3HEe KOHCTPYKLUje — CTPYKTYPHa
aHanusa

HanoHcko - pedopmauujcka aHanmsa npefiMMMHapHOr pellewsa, AeduHUcaHor wu
npoBepeHor no SRPS U.C4.015, 6uhe m3BpLeHa ca UuibeM ga Ce KPpO3 MeXaHU4Ku
CMMynauMoHM MoAen noTBpAM NpenvMMUHAPHO pelleke U yTBpAEe MnokasaTerbu
noHallakwa NpojekToBaHe KOMOBO3HE KOHCTPYKUMje Yy TOKY eKcnroaTauMoHor nepvoaa
oA 20 roguHa.

AHanusa obyxsara:

— napameTpu3auujy CMMynaLMoHOr MEXaHUYKOor Moaena,

— npopayvyH HamnoHa n penaTtmBHUX enacTuyHMX gedopmaumja y crnojesuma,

— TMpPOrHo3dy TpajHOCTM ca acnekTa 3amMopa MepodaBHOr crioja noA MOHOBILEHUM
caobpahajHnm ontepeherem.

BpeaHocT mogyna KpyTocTn BuTymMeHa, Kao U BpegHOCTU MoAyna KpYTOCTU acdanTHUX
mewaBuHa Ab 11c n BHC 22cA cpayvyHaTu cy y OKBUMpPY OBOr Nornaesba.

e AB 11c Eas= 4910 MPa
e BHC 22cA EsHc22 = 6600 MPa
e BHC 22cA EgHc22 = 7190 MPa

[Napamempu3sayuja cumynayuoHo2 MexaHu4yko2 modesna

Y OKBUPY CTPYKTYpHE aHanuie, a 3a noTtpede npopayyHa HanoHa, gedopmauuja u
yrmba, KOMoBO3HA KOHCTpyKUuMja je npeacTaBibeHa BULIECNOHMM  enacTUYHUM
CUCTEMOM (KaO CMMYMauUMOHUM MEXAHWYKMM MOAENIOM), Ha 4Mjoj MOBPLUMHK Aenyje
ontepehewe gynnor Touka (cuna PT1=2x20kN; nonynpeyHuk jegHe KpyXHe noBpLUMHE
a = 10,5 cm; pasmak LeHTapa KpyXHux nospwunHa L=31,5 cm; KOHTaKTHO BepTuUKarHo
onTepeherwe no cBakoj KpyxHoj nospwuHu q=0,6 MPa), ctaHgapaHe ocoBuHe (cune
Po=80 kN):
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31.5cm |

P=20 kN P=20 kN
g=0.6 MPa

[ | [ | | e

E=4910 MPa; u=0.35 4cm AbBb1lilc Mub 45/80-65

E =6600 MPa; u=0.35 8cm BHC 22cA TImb 45/80-65

E=7190 MPa; u=0.35 8cm BHC 22cA bwut 50/70

E=140MPa; p=0.35 20 cm [Opo6rbeHn kameH 0/63

I
|
|
I
I
I
I
E=265MPa; p=0.35 : 15cm [OpobrbeHn kameH 0/31,5
I
I
I
I
1

E=65MPa; =040 Mocrerenua

Cnuka 7.1.2. lNpopavyHcKn Moaen KONOBO3HE KOHCTPYKUMje

[popayyH HanoHa u pernamusHUxX eriacmu4yHux oechopmauuja y criojesuma

AnmeH3noHncamwe nekcmbnnHe KonoBO3HE KOHCTPYKUMj€ M3BPLUEHO je no MeToaum
Shell-a (npumeHom nporpama "BISAR")®.

MpopavyHOoM ce pobwujajy crneaehe BpeaHOCTU KPUTUMYHUX Aunartaumja 3a ontepehere
o[ cTaHJapaHe OCOBUHE:

e [OunaTauuja 3aTe3ata Ha AHYy OMTyMeHOM Be3aHuX criojeBa
et= 87,6 x 10 (m/m)

e [OunaTtauuja NpUTUCKA Ha NOBPLUNHK NOCTErbULE
gv =207 x 10 (m/m)

Pesyntatn npopadyHa gatm cy y lMpunory IV - lNpopayyH HanoHa u deghopmavuja y
8UWIECIIOJHOM eflacmu4YHOM cucmemy 3a nompebe aHanuse 3amopa y KOJI0803HOf
KoHcmpykuuju — TUI 2.

5 Shell Pavement Design Manual, Shell International Petroleum Company Ltd, London, 1978.
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AHanu3a Ko/10803He KOHCMpYKUUje ca acrnekma 3amMmopa - Koumepujymu 3a
OUMEH3UOHUCaH-€

OCHOBHW KpUTEPUjyMUN 38 AUMEH3NOHKCaHE CY:

1. Xopu3oHTanHa Aunartauuja Ha 3aTe3ake Ha OHy OUTYMeHOM BesaHux criojeBa
€ MNpekopayeme € n3asnBa NyKOTMHE y OMTYMEHOM BE3aHUM ClojeBMMa.

2. BepTVIKaJ'IHa ,u,mnaTau,vlja Ha NOBPLLUNHK NocCTerbuue, Ev.

lMpekopayewe &y uM3asmBa TpajHe Aedopmaunje ycnen npeontepehemna
nocTerbuue.

XopusoHTanHa gunartauuja Ha aHy OUTyMeHoOM Be3aHUxX MaTepujana e,

paHu4Ha BpegHocT 6poja npenasa CcTaHOapOHWX OCOBMHA MNPEKO  KONOBO3HE
KOHCTpyKUMje Yy 3aBMCHOCTW of Aunartauuje g, Yy Hajpehem 6pojy metoda 3a

AMMEH3NOHNCaKe aaTa je ca:

roe je:

N - go3BorbeHu 6poj NoHaBrbakwa ontepehemsa,
a,0 - koeduumjeHTn, fobujeHn Ha OCHOBY ekcrepumeHaTa,

g, - Aunatauuja 3atesarba Ha AHY OUTyMEHOM Be3aHux criojesa (mm/mm)

Y wmetognm Shell-a, rpaHMyHa BpeOHOCT XOPW3OHTanHe Aunartaumje 3aTtesarwa Yy
dyHKUMju Bpoja NoHaBIbaka onTepehera, KpyTOCTM MeLLaBUHe 1 cagpkaja butymeHa,
AaTa je u3pasom:

g, =(0.856-V, +1.08)-5,0% .N 2

roe je:
g - Aunartauyuja satesarba Ha AHY GUTYMEHOM Be3aHux criojesa (mm/mm)
VB - 3anpemuHcko ydewhe 6utymena, %
N - 6poj noHaBrbakwa ontepehera

Swmix - MOAyn KpyToCcTn BuTymMeHom Be3aHux matepuvjana (MPa)

KputuuHa gunatauuvja 3atesara gellaBa ce Ha OHY OOHer buTymeHusnpaHor Hoceher
cnoja BHC 22cA. 3a cpadyHaT mogyn MellaBuMHE OBOr crnoja Smix = 7190 MPa u
3anpemMuHcku cagpxaj outymena Vs = 8.94 %, nobuja ce no3BosrbeHu 6poj NnoHaBbaka
ontepehema:

= ((0.856 -V, +1.08) - 5,,02¢

£,

5
) =17.8-10°
Ndoz. = 17,8 x 10 > 16,8 x 106

[o3BosbeHn 6poj noHaBrbawa ontepehewa je Behn o npensuheHor caobpahajHor
ontepehema.
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BepTtukanHa gunartaumja Ha NOBPLUMHU NOCTEIbULIE &y

3aBUCHOCT [03BOSbEHE BepTUKariHe ﬂ,I/IJ'IaTaLl,I/Ije Ha nocrtesbmun on 3aMopa AaTa je

( j
v N

N - po3BorbeHu 6poj NoHaBrbawa onTepehemsa,
I,m - koedumumjeHTn, 4OBMjeHN Ha OCHOBY eKNepuMeHara,
gv - BepTuKarHa gunartauuja npMTucka Ha NoBpLUMHM nocTerbuue (mm/mm).

roe je:

BpeaHocTtu koeduumjeHaTa "I' n "m" ycBojeHe y metoam Shell-a 3a HUBO noy3gaHOCTH
oa 95 % n3Hoce: |=2.8.107?

m=0.25

[o3BorbeHn Opoj noHaBrbawa ontepehewa ¢ 063MpoM Ha KpuTepujym gunarauuje
npuTUCKa Ha noctesrbnumn gobuja ce n3 nspasa:

2.8-1072]°
=|—— | =33477-10°

£,

N c 063npom Ha oBaj KpuTepujym 0o3BorbeHM Bpoj NoHaBrbawa ontepehena je Behu
o4 npeasuheHor caobpahajHor onTepehemsa.

Ha ocHOBY wu3BpLUEHOr OMMEH3MOHMCaHa KOMOBO3HE KOHCTpYyKUMje y cknagy ca
SRPS U.C4.015 1 Ha ocHOBY pe3ynTtaTa HamnoHcKo-gedopmMauujcke aHanuse koja je
nokasarna fga npeTnocTaBibeHa KOHCTPYKUMja 3al0BOSbaBa ca acnekra samopa Ha AHy
acanTHMX crojeBa M Ca acnekta BepTuKanHe pgedopmauvje Ha MOBPLUMHK
nocrterbvue, 3a 3agaTe MNpojekTHe napameTpe, ycBojeHa je cnegeha KonoBosHa
KOHCTpYyKUMja:

T™nN -2

Cnoj HebrbnHa (cm)
AB 11c MNmb 45/80-65 4
Butymenunaunpanm Hocehu cnoj BHC 22cA Twvb 45/80-65 8
Butymenusunpann Hocehu crnoj BHC 22cA But 50/70 8
[Apob6rbeHn kamenn arperat 0/31.5 mm 15
[OpobrbeHun kamenun arperat 0/63 mm 20
MocTerbuua

Apob6rbeHn kamenn arperaT 0/63 mm, d=25cm

YkynHa gebromHa

KOJTOBO3HE KOHCTPYKUMNje 55
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7.2 HoBa c¢nekcnbunHa KONoBO3Ha KOHCTPYKLMja Ha NnpowmpewumMa — 3oHa 1.3

Kako 6u ce nosehanu kanauutetu [Tl ,Xoprow®, npojektom cy npeasufeHe HoBe
caobpahajHe Tpake. Ha yknanawy oOBMX Tpaka ca ayrtonytem A1 HeonxodHo je
npowmnpnT noctojehn Hacun M M3BECTM HOBY KOJSIOBO3HY KOHCTPYKUMjy Koja he
3agoBorbuTn Byayhe ekcnnoatauuoHe ycrnose. OBe nosplunHe npunagajy 3oHu 1.3,
obenexeHe cy nnaBom 60jOM U LWEMATCKN Cy NpuKasaHe Ha cnukama 6.2.1 n 6.2.2.

Ha npowwvpewmma noctojehe dnekcnbunHe KonoBo3He KoHCTpykumje (3oHa 1.3)
NnpojekToMm je npeasuheHa KoroBo3Ha KOHCTPYKUMja Kojy caumnaBajy cnegehu crnojesu:

™n -2

Cnoj [ebrbnHa (cm)
AB 11c NMmb 45/80-65 4
Butymenunaunpanm Hocehu cnoj BHC 22cA Twvb 45/80-65 8
Butymenuaunpann Hocehu crnoj BHC 22cA But 50/70 8
[Apob6rbeHn kamenn arperat 0/31.5 mm 15
[Opobrbenun kamenun arperat 0/63 mm 20
MNMocTerbuua

ApobrbeHn kamenn arperaT 0/63 mm, d=25cm

YkynHa gebromHa

KONTOBO3HE KOHCTPYKLMje o5

lMpojekToMm npeasuheHa KOMOBO3HA KOHCTPYKUMja Ha nNpeaMeTHUM NoBpLUMHaMa, Kao U
MepoAaBHM yTULAjHN NapamMeTpu, NOEHTUYHN CY KOSTOBO3HO] KOHCTPYKUMjU Ha 30HM 1.1

og km 0+000 go km 0+150 (mecHu konoBoO3) na je camum TUM U OUMEH3NOHUCAHE
KONOBO3HE KOHCTPYKLMNje MAEHTUYHO.

MNpeameTHe MOBPLUMHE CRyXe Kao W3NMBHE, OOHOCHO YNMBHE Tpake ca ayTonyTa Ka
TEPETHUM TepMUHanMma.

AOoMuHUCTpaTMBHA
nuHuja ca Mahapckom

74

e
%
VY
/// /
7

—

Cnuka 7.2.1. lWematckn npukas gena 3oHe 1.3 y 30HM agMuHUCTpaTUBHE NUHKje ca Mahapckom
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7

Cnuka 7.2.2. LLlematckm npukas gena 3oHe 1.3 Ha n3nasy ca TepeTHor TepmMuHana
y cmepy ka beorpangy

7.3 3oHa 2.4 - lMpowunpera Hamew-eHa caobpahajy aytobyca Ha AeCHOM
KONMOBO3Yy MNpe M nocne objekTa 3a LapUHCKO-MACOLWKY KOHTpony

Pagn nosehawa kanauuteta MNyTHUYKO — ayTobyckor TepmwuHana, npegsuheHo je
npowmnpewe 30He npensufieHe 3a caobpahaj aytobyca Ha ynasy y 3emiby M TO
HernocpegHo npe M HenocpegHo nocre objekTa 3a LapUHCKO-MacoLKy KOHTPOMy of
cTaymoHaxe km 0+180.00 no km 0+333.16 u og km 0+413,83 no km 0+674.68. Kako
Ou ce peansoBano nNpojekTomM npeaBuvheHO NpolnpeHe, HEOMXOOHO je NPOLUINPUTK
noctojenn Hacun n Mn3rpaguTn HOBY KOJSTOBO3HY KOHCTPYKUM)Y Koja he 3agoBOSbUTU
bynyhe ekcnnoataumoHe ycrose. [lpegmeTHa 30Ha 2.4 je wemaTtcku obenexeHa
nnasom 6ojom Ha cnuum 7.3.1.
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3OHA 2.2

Cnuka 7.3.1. lemaTckn npukas 3oHe 2.4

lMpeTnocTaB/beHa KOMOBO3HA KOHCTPYKLUMja Ha Mpowmperwy HameweHoM caobpahajy
aytobyca Ha JeCHOM KOMoOBO3Y:

T™nN -3

Cnoj HebrbmHa (cm)
AB 11c Nmb 45/80-65 4
Butymenunaupanum Hocehu cnoj BHC 22cA Tvb 45/80-65 6
Butymenunaunpanm Hocehu cnoj BHC 22cA but 50/70 7
Opobrbenn kameHun arperat 0/31.5 mm 15
[OpobrbeHn kamenn arperat 0/63 mm 25

MNocTerbuua: necak

YkynHa gebromHa 57
KONTOBO3HE KOHCTpPYKLUWje

KapakTepucTuke marepujana y criojeBuMa HoBe KOJIoBO3He KOHCTPYKUuUje
MNocTterbuua

lMpojekToM je npensuheHa M3pagda NOCTESbMYHON Croja oA necka, o4 Kora ce rpagu u
Hacun. 3a noBpaTHWM MoOAyn nocTeSbuue O Mnecka YCBOjeHa je TpajHa BpeaHoCT
Mr = Evwz = 50 MPa, wto ogrosapa BpegHoctn CBR = 5 %. BpegHocT noBpaTHor
MoAyrna nocTerbuue YCBOjeHa je Ha OCHOBY MO3HaBaka (PUINYKO-MEXAHUYKNX
KapakTepucTuka 1 no3HaTux napameTtapa HOCUMBOCTU necka. [posepe paaun, U3BpLUIEHO
je nopehewe ycBojeHe BpegHOCTM Mr ca BpegHOCTMMa noBpaTHOr mogyna gobujeHor
npeko gednekcuja y HenocpenHoj GrnM3nHM 30HE HOBE KOMOBO3HE KOHCTPYyKUMje, C

2019 — 620 — 10 — CAO — K2/3 74



& CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
(] | = HematrsuHa 6/IV, 11000 Beorpap

ob63npomM ga je u noctojehn KoONoBo3 U3BEAEH Ha Hacuny M MNOCTerbMUM Of necka.
lMpopadvyHcka BpeagHOCT Mr cpadyyHaTa Ha OCHOBY u3MepeHux gedriekcuja ce kpehe y
rpaHmyama Mr = 48 - 69 MPa.

Mpwn koHTponu rpaghe notpebHo je noctuhm Evz = 65 MPa, kako 61 TpajHa BpeaHoCT
noBpaTHOr Moayna nocrerbuue 6una TpajHa u ogpXxuea.

Howun Hocehu cnojeBu o HEBE3aHOr MaTepujana

[own Hocehun crojeBn KONMOBO3HE KOHCTPYKUMje M3BOL4E Ce o4 HeBe3aHor apobrbeHor
KameHor maTepwujana:

e cnoj gpobreeHor kameHa 0/63 mm y oebrbuHn og  d=25cm,
e Cnoj ApobrbeHor kameHa 0/31.5 mm y gebrbuHn og  d=15cm.

BpeaHocTt KanudopHujckor nHaekca Hocusoctu CBR cnoja oa gpobrbeHor arperata
Tpeba ga je CBR = 80 %, a koeduumjeHT 3ameHe a = 0,14.

Moaynu enactMyHOCTM OBMX crojeBa ogpefeHnm cy Ha OCHOBY MOBpaTHOr Moayna
nocreromue Mr (MPa) n gebrouHe cnojesa d (mm):

Eokl =0,2 xd%*x Mr =0,2 x 250%%x 50 =119,97 MPa ycB.Egkl = 120 MPa
Enx2 = 0,2 x d%% x Egt = 0,2 x 150%4° x 120 = 228,80 MPa  ycB.Eak2 = 230 MPa

BpeaHocT NoacoHoBor koeduunjeHTa 3a oba cnoja je v = 0,35.

Mpw KOHTpONKM KBanuTeTa u3sohewa pagoBa Ha NOBPLUMHK Crioja ApobrbEHOr KaMeHor
arperata K 0/63 notpebHo je nocTMhM HOCMBOCT M3paxkeHy Npeko BpegHOCTU Moayna
aedopmaumje og Eve = 120 MPa, ogHoc Ev2/Evi < 2,2 1 36ujeHOCT Dpr= 100%.

Mpwn KOHTpONM KBanuTeTa n3Bohera pagoBa Ha NOBPLUNHK Crnoja 4pOobrbeHor KameHor
arperata [OK 0/31,5 ucnog BesaHux — accanTHux cnojeBa, noTtpebHo je noctuhu
BpegHocT moayna gedopmaumje Eve = 145 MPa, ogHoc Ew/Evi < 2,0 un 36ujeHoOCT
Dpr= 100%.

ButymeHoM Be3aHu MaTepujanu y roph0j No4s03mM U KONOBO3HOM 3aCTopy

3a cnekcmbunHy KonoBO3HY KOHCTPYKLMWjy YCBOjEeH je 3acTtop og acdant 6etoHa Ab
11c (Mwvb 45-80/65) y nebromHn og 4 cm, 6utymeHusupanun Hocehu crnoj BHC 22 cA
(Mwvb 45-80/65) nebrbnHe 6 cm n GutymeHnsnpanum Hocehu cnoj BHC 22cA (but 50/70)
nebronHe 7 cm.

MepogaBHe TemnepaType KONoBO3a Ha pasnuuutum gybuHama cpadyHaTe cy Ha
ocHoBY Mn3pa3sa’:

2,54 2,778
MMPT =w— MAAT -| 1+ — +3,333
z+1016 ) z+10,16
roe je:
MMPT - cpefta rogvkba TemnepaTtypa konososa (°C),
w-MAAT - cpeawa roguwksa Temneparypa Basgyxa (°C),
z - AgybuHa of MoBpLUMHE KOoBO3a Ha Kojoj ce oapehyje Temnepatypa (cm).

6 Research and Development of the Asphalt Institute's Thickness Design Manual (MS-1) Ninth Edition,
The Asphalt Institute, 1982.
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MepopaBHa cpeawa roguwika TemnepaTtypa Basgyxa (w-MAAT), cpadyHaTa je y
okBUpy nornasrba 2.2.1. Knumamcke kapakmepucmuke - Odpehusar-e MepodasHe
memrnepamype ga3dyxa, n nsHocu 15 °C.

Cpenme roguwire TemnepaTtype crojeBa Yy KONOBO3HOj KOHCTPYKLUM|U Cy:

e Actant-6etoHAB11c (z= 2.0cm) T=21,2°C
e BHC 22 cA (z= 7.0cm) T=20,4°C
e BHC22cA (z= 13.5 cm) T=19,8°C

BpegHocTt [lloacoHoBor koeduumjeHTa 3a cBe OMTYMEHOM Be3aHe CriojeBe W3HOCU
v=0,35.

Y cknagy ca SRPS EN 12591 kapaktepucTtuke osor 6utymeHa cy cnegehe:
Pen (25 °C) = 60; Tpk =52 °C

Y npopadyH mopynia KpyTocTu OuTymeHa yBedeHO je cTapewe 6butymeHa. CxoaHo
npuMeH-eHoj MeToaun, nobujeHe cy cneaehe BpegHOCTH:

Pen* (25 °C) = 39 ; Tpk = 56,4 °C

BpeaoHocTt mogyna kpytoctu ©utymeHa ogpeheHa je Ha ocHoBy Van der Poelovog
Anjarpama 3a but 50/70, 3a TemnepaTtypy 6utymeHa og 19,8 °C 1 3a 6p3nHy KpeTamwa
Bo3una oa 20 km/h: SeiT = 29,35 MPa

Mo ncTtoM MNpuHUMMY, Ha OCHOBY CpayvyHaTUX TemnepaTypa Yy cpeauvHu acdanTHUX
cnojesa, fobujeHe cy BpegHOCTU MoAyna KpyTocTh ButymeHa 3a UCTy Bp3nHy KpeTama,
3a cBe acdanTHe crojese.

Ha ocHoBy gobujeHe BpeQHOCTU MoAyna KpyToCTn BUTyMeHa, 3a UCTy Temnepartypy u
Op3nHy KpeTawa ogpeheH je moayn KpyTocTn acdanTHe MewasuHe. [lpopadyH je
pahieH y3 npeTnocTaBKy Ada je TeXMHCKO ydewhe OutymeHa y mewasunHn BHC 22c A
Pb=3.8% 3a pgowun cnoj n Pb=4.0% 3a ropwu Ccnoj, a ga je npoueHaT LWynrbuHa
MewaBsuHe 6%, OOK je 3a acdanTt 6eTOH TeXMHCKO ydewhe OuUTymMeHa y MeluaBuHU
Pb=5.3%, a npoueHaT wynsrbnMHa acantHe MeLlaBuHe je 5%.

Tabena 7.3.1. Mogynu KpyToCTM acanTHMX CnojeBa KOSIOBO3HE KOHCTPYKLMje

3anpeMuHcko Moayn
Temnepartypa CEoi Moayn y4yewhe KpyTOCTU
MewaBunHa cnoja BojcTEA KPYyTOCTHU KOMMOHEHTH MellaBuHe 3a
J 6utymeHa Py 'y
[°C] y 6uTymMeHa acanTtHoj V=20km/h
MeLlaBUHU (t=0.05s)
Pen25=39 Vb=12,47 %
ABb11c 21,2 Tpk=56.4 22,91 MPa Va=84,59 % 4050 MPa
PI=-0.29 Vv=5.00 %
Pen25=39 Vb=9,41 %
BHC 22cA 20,4 Tpk=56.4 26,59 MPa Va=84,59 % 5620 MPa
PI=-0.29 Vv=6,00 %
Pen25=39 Vb=8,94 %
BHC 22cA 19,8 Tpk=56.4 29,35 MPa Va=85,06 % 6225 MPa
PI=-0.29 Vv=6,00 %
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OumeH3uoHUcawe HoBe prnekcubunHe KonoBo3He KOHCTPYKLUUje

AnmeH3anoHncarwe cnekcnbunHe KONOBO3HE KOHCTPYKUMje 3acHOBaHO je Ha
NpPeTxXo4HOM eUHUCay MEXaHUYKNX KapaKTepucTnuka matepujana Koju ce Kkopucre y
nojeANHNUM CriojeBUMa KOJSIOBO3HE KOHCTPYKUMjE W Ha Hanaxekwy ONTUManHUX
ANUMEH3Mja criojeBa KONOBO3HE KOHCTpYKUMje.

[AnMeH3noHncarwe KONoBO3HE KOHCTPYKLUMje n3BpLieHo je y Il cpase. NpBo cy ogpeheHe
npenuMuHapHe  OMMEH3Mje  KOSIOBO3HE  KOHCTpyKUuuje  npuMeHOM  cTaHgapaa
SRPS U.C4.015, a 3atum je wu3BpweHa npoBepa [[0OMjeHe KOHCTpyKLMje Mpeko
HanoHcko pedopmauumjcke aHanmse npuMeHom nporpama "BISAR" 7 u yTtBpheH je
peanaH BeK Tpajarba NpeanioXeHor pelierwa C 063MpoM Ha BPEAHOCTU KPUTUYHMX
annartaumja y KoroBO3HO) KOHCTPYKLM|U.

OpgpehnBawe aAumMeH3uja HoBe hnekKcdunHe KONIoBO3HE KOHCTPYKLMje
npumeHomMm metoge SRPS U.C4.015

Yna3sHu napameTpu 3a ogpehuBare NnpenmmMmuHapHUx AMMeH3unja KorToBO3HE KOHCTpYyKUumje
cy:

— npojekTHu nepuoa n = 20 roguHa

— npojekTHa BpeaHocT KanudopHujckor niaekca Hocmoctn Tna CBR =5 %

— noBpaTHW moayn noctesrbuue: Mr =50 MPa

— MepoaaBHO ekBMBArneHTHo caobpahajHo ontepeherse ESO = 2,1 x10°s.0.;

—  MNOYETHU MHOEKC BO3HEe cnocobHocTu konoso3a PS| = 4,2;

— WHOEKC BO3HE CMocOBHOCTM Ha Kpajy eKkcrnnoataumMoHor Beka komoso3a o 20
rognHa je PSI =2,5;

— naj uHgekca BO3He CnocobHOCTM KONoBO3a of AejcTBa caobpahaja PSI = Al,7,
— HeMa naja vHaekca Bo3He CnocobHOCTM KOMoBo3a 360r AejcTBa Mpasa;
— Hema naga nHgekca Bo3He CnocoBHOCTUM KonoBo3a 36or 6ybpera AoHEer CTPOoja;
— YKYMHO CTaHgapgHo oactynawe So = 0,4;
— noysgaHocT R = 95%.

MoTpebHa HOCMBOCT KONTOBO3HE KOHCTPYKLMje 3a oBe napameTpe je SN = 10,40 cm.

3a u3pagy 3actopa ycsaja ce mewasuHa Ab 11c MNwvb 45-80/65 y aebrbuHm d = 4 cm
ca koeduumjeHToM 3ameHe ai = 0.42. opwa nognora he ce n3BoguMTn y fBa crnoja, oA
BHC 22 cA Nub 45-80/65 y nebronHn d = 6 cm, ca koeuumnjeHTom 3ameHe a2 = 0.38
n BHC 22 cA but 50/70 y pebromnHn d = 7 cm, ca koedumumjeHToM 3ameHe az = 0.38.
KoedumumjeHTH 3ameHe cy npeys3eTtu n3 cMepHuua "lpupy4YyHuK 3a npojekToBare nytesa
y P. Cp6uju" - J.I'. MNMyteun Cpbuje ns 2012. roanHe .

YKynHa HOCMBOCT BUTYMEHOM Be3aHUWX CIiojeBa je:
SN=4,0x0.42 +6x0,38+7x0,38=6,62cm

Howa nognora 6uhe ypaheHa y gea cnoja. Fopwun cnoj 6uhe ypaheH of HesesaHor
cenapucaHor arperata 0/31.5 mm y pebremHn og 15 cm 3a Koju je ycBojeH
kKoeduumnjeHT 3ameHe as = 0.14. [owun cnoj dbuhe ypaheH oa cenapucaHor gpobrbeHor

7 Shell Pavement Design Manual, Shell International Petroleum Company Ltd, London, 1978.
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kameHor arperata 0/63 mm y gebrbuMHM of 25 cm 3a KOju je YCBOjeH KoedULMjeHT
3ameHe as =0.14.

YKynHa HOCMBOCT HEBE3aHUX CrojeBa je:
SN=15x0,14 + 25x 0,14 =5,60 cm
YKynHa HOCMBOCT MpojeKkTOBaHe KONOBO3HE KOHCTPYKLUMUje je:
SN =6,62 + 5,60 = 12,22 cm
wTo je Behe oa 3axteBaHe HocuBocTn SN = 10,40 cm.

HanoHcko aecdopmaLmjcka aHanu3sa KorioBo3He KOHCTPYKLUMUje - CTPYKTYpHa
aHanusa

HanoHcko - pedopmauujcka aHanmsa npefiMMMHapHOr pellewsa, AeduHUcaHor wu
npoBepeHor no SRPS U.C4.015, 6uhe m3BpleHa ca uuibeM ga Ce KpO3 MeXaHU4Ku
CMMynauMoHM MoAen noTBpAM MpenvMMUHAPHO pelleke U yTBpAE MoKasaTerbu
NnoHallakwa NpojekToBaHe KOMOBO3HE KOHCTPYKUMje Yy TOKY eKcrnrioaTalMoHor nepuoaa
oA 20 roguHa.

AHanusa obyxeara:

— napameTpu3sauumjy CMMynaLmMoHOr MexXaHW4Kkor moaena,

— NpopayvyH HamnoHa n penaTtmBHUX enacTuyHnx gedopmasmja y crnojesuma,

— TPOrHo3dy TPajHOCTM ca acnekra 3amMopa MepodaBHOr cnoja MoA MOHOBILEHUM
caobpahajHnm onTepeherem.

BpeaHocT mogyna KpyTocTn BuTymMeHa, Kao U BpegHOCTU MoAyna KpyTOCTU acdanTHUX
mewaBuHa Ab 11c n BHC 22cA cpayvyHaTu cy Yy OKBMpPY OBOT Norfaesba.

e Ab 11c Eas= 4050 MPa
e BHC 22cA EbHc22 = 5620 MPa
e BHC 22cA EbHc22 = 6225 MPa

[Mapamempu3sauyuja cumynauuoHo2 MexaHu4ykoe mooerna

Y OKBUPY CTPYKTYpHE aHanuie, a 3a nortpebe npopayyHa HanoHa, gedopmauuja u
yrmba, KOMoBO3Ha KOHCTpyKUuMja je npeacTaBibeHa BULIECNOHUM  enacTUYHUM
cuctemMoM (Kao CUMYNauMOHMM MEXaHUYKMM MOAENOM), Ha 4Yujoj NOBPLUMHM Aenyje
onTepehere gynnor Touyka (cuna P1=2x20kN; nonynpeyHuk jeqHe KpyxHe noBpLUNHE a
= 10,5 cm; pa3mak LeHTapa KpyXHux nospwmHa L=31,5 cm; KOHTAKTHO BepPTUKaNHO
onTepehewe MO CBakoj KpyxHoj nospwuHu q=0,6 MPa), ctaHgapaHe ocoBuHe (cune
Po=80 kN).

Pa4yHcka wema pnekcnbunHe KoNnoBo3HE KOHCTPYKUKje npukasaHa je Ha crnvum 7.3.2.
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E=4050 MPa; p=0.35 4cm ABb1llc MNwub 45/80-65

E=5620 MPa; u=0.35 6 cm BHC 22cA Tmb 45/80-65

E=6225MPa; u=0.35 7cm BHC 22cA burt 50/70

E=120MPa; p=0.35 25 cm [Opo6rbeHn kameH 0/63

I
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I
E=230MPa; p—=0.35 : 15cm [OpobrbeHn kameH 0/31,5
I
I
I
I
1

E=50MPa; =040 MocTersuua

Cnuka 7.3.2. [NpopayyHckn Moaen KorloBO3He KOHCTPYKLMje

[lpopayyH HanmoHa U pernamusHUxX eriacmu4yHux oeghopmauuja y criojesuma

AnmeH3noHncamwe nekcmbunHe KonoBO3HE KOHCTPYKUMj€ M3BPLUEHO je Nno MeToaum
Shell-a (npumeHom nporpama "BISAR")2.

MpopavyHOoM ce pobwujajy cneaehe BpeaHOCTU KPUTUYHUX gunartaumja 3a ontepehemwe
o[ cTaHJapaHe OCOBUHE:

e [OunaTauuja 3aTe3ata Ha AHy OMTyMeHOM Be3aHuX criojeBa
gt= 125x10% (m/m)

e [OunaTtauuja NPUTUCKA Ha NOBPLUNHK NOCTErbULE
gv =294 x 10 (m/m)

Pesyntatn npopayyHa gatu cy y lNpunory V - lNpopayyH HaroHa u deghopmauvuja y
8UWIECIIOJHOM eflacmu4yHoM cucmemy 3a rnompebe aHanuse 3amMopa y KOJI0803HOf
KoHcmpykuuju — TUTT 3.

AHaru3a Kosio803He KOHCmMpYyKUUje ca acnekma 3amopa - Koumepujymu 3a
OUMEH3UOHUCaH-€

OCHOBHW KpUTEPUjyMUN 38 AUMEH3NOHKCaHE CY:

1. XopusoHTanHa gunatauuja Ha 3atesare Ha OHY BUTyMeHOM Be3aHuX crojeBa
& Mpekopadvere € nsasmea NyKOTUHE y BUTYMEHOM BE3aHMM CrojeBMMa.
2. BeptukanHa gunaTtaumja Ha NOBPLUMHN NOCTEIbULLE, &v.

lMpekopayewe &y UM3asuBa TpajHe pOedopmaumje ycrnen npeontepehena
nocresbuue.

8 Shell Pavement Design Manual, Shell International Petroleum Company Ltd, London, 1978.
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Xopu3oHTanHa gunaraumja Ha gHy OUTyMeHoOM Be3aHUx Matepujana &

paHnyHa BpepHocT 6poja npenasa cTaHOapAHUMX OCOBMHA MPEKO KOMOBO3HE
KOHCTPYKUMje Yy 3aBUCHOCTM of Junaraumje e, Y Hajpehem Opojy meTtoga 3a

AWMEH3MOHUCake gaTta je ca:

roe je:

N - fo3BorbeHu 6poj noHaBIbama onTepehemsa,
a,6 - koeduUUjeHTH, DOOWjeHM Ha OCHOBY eKkcnepuMeHaTa,

g, - AWnatauuja 3atesarba Ha AHY GUTyMEHOM Be3aHux criojesa (mm/mm)

Y w™metognm Shell-a, rpaHMyHa BpeOHOCT XOPW3OHTanHe aAunartaumje 3aTtesamwa Yy
dyHKUMju Bpoja NoHaBIbawa onTepehera, KpyTOCTM MeLlaBUHe 1 cagpkaja butymeHa,
AaTa je u3pasom:

g, =(0.856-V, +1.08)-5,0% .N 2

roe je:
g, -Aunartauuja saTesara Ha OHY GBUTYMEHOM Be3aHux crojesa (mm/mm)
VB - 3anpemMuHcko yyewhe 6utymeHa, %
N - 6poj noHaBrbamwa ontepehemna

Smix - MOZYN KPyTOCTM BUTYyMEHOM Be3aHux matepujana (MPa)

KpuTnyHa gmnatauumja 3atesara AellaBa ce Ha OHY gower GutymeHuanpaHor Hoceher
cnoja BHC 22cA. 3a cpadyHaT mogyn MellaBuMHE OBOr crnoja Smix = 6220 MPa u
3anpemMuHcku cagpxaj outymena Vs = 8.94 %, nobuja ce 0o3BosrbeHu 6poj NnoHaBbaka
ontepehema:

= ((0.856 -V, +1.08) - 5,,02¢

£,

5
) =391-10°

Ndoz. = 3,91 x 108 > 2,1 x 108

[o3BorbeHn 6poj noHaBrbawa ontepehewa je Behn o npensuheHor caobpahajHor
ontepehema.

BepTtukanHa gunataumja Ha NOBPLUMHU NOCTEIbULIE &y

3aBuCcHOCT 0O3BOJbeHE BepTUKallHe ,D,VlﬂaTaLl,Vlje Ha nocrterbnun o 3amMopa fata je
n3pas3om:
1 m
ey = ﬁ

N - po3BorbeHu 6poj NoHaBrbakwa onTepehemsa,
I,m - koedurumnjeHTH, LOOUjeHN Ha OCHOBY ekneprMMeHara,
gv - BepTuKanHa gunaTtauuja nputmrcka Ha NnoBpLUMHK nocTerbuue (mm/mm).

roe je:

BpeaHocTtu koeduumjeHaTa "I' n "m" ycBojeHe y metoam Shell-a 3a HMBO noy3gaHoOCTH
og 95 % un3Hoce: |=28-107

m =0.25
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[o3BosrbeHN Opoj nNoHaBrbawa ontepehewa ¢ 063MpoM Ha KpuTepujym gunartauuje
npuTMUCKa Ha nocterbuumn gobuja ce n3 nspasa:

28-107°

N=|—

4
l =82,3-10°

£,

M ¢ 063npom Ha oBaj KpuTepujym, 403BOSbEHN BpOj NOHaBIbaka ontepehewa je Behu
oA npeasuheHor caobpahajHor onTepehetsa.

Ha ocHOBYy wu3BpLIEHOr OWMEH3MOHMCaka KONIOBO3HE KOHCTpyKuMmje Yy ckragy ca
SRPS U.C4.015 1 Ha ocHOBY pesynTtaTa HanoHcKo-gedopmMauujcke aHanuse Koja je
nokasana fja npeTnocTaBibeHa KOHCTPYKUMja 3a40BOfbaBa ca acnekra 3amopa Ha OHY
acanTHMX CcrojeBa W Ca acnekrta BepTukanHe Jdedopmauumje Ha NOBPLUNHU
nocrtesrbuue, 3a 3agaTe MNpPOojeKTHe MnapamMeTpe, YCBOjeHa je crnefeha KonoBo3Ha
KOHCTpyKUuja:

T™nN -3

Cnoj HebrbmHa (cm)
AB 11c Nmb 45/80-65 4
Butymenunaunpanu Hocehu cnoj BHC 22cA Tvb 45/80-65 6
Butymenunaunpanm Hocehu cnoj BHC 22cA but 50/70 7
[OpobrbeHn kameHun arperat 0/31.5 mm 15
[Opob6rbeHn kamenn arperat 0/63 mm 25

YkynHa gebrouHa

KONMOBO3HE KOHCTpYKUMje: o7
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8. ANMEH3NOHUCAHE KPYTUX KOJTOBO3HUX KOHCTPYKLIUJA

HoBa kpyTa KornoBo3Ha KOHCTpyKUuja je npeasuheHa Ha:

e HOBMM caobpahajHMm Tpakama HaMeH-eHUM KpeTaky TEPETHUX BO3una y CMepy Ka
Mahapckoj — 3oHa 1.2,

e HOBMM caobpahajHuuaMa HaMeHeHUX KpeTakwy TepeTHUX BO3uMa Yy OKBUPY
TepeTHNX TepMuHana — 3oHa 3.1,

e HOBOM MNapPKWHI MPOCTOPY HaMeHEHOM TepeTHUM BO3UNUMa Yy OKBUPY TEepeTHMUX
TepMunHana — 3oHa 3.2,

e ripowmpewy noctojeher KpyTor KomnoBo3a Ha ynasy W u3nasy ca TepeTHor
TepMuHana u3 npasua Mahapcke, 3a caobpahaj TepeTHMX BO3una W nakuwy
NPOXOOHOCT BaHrabaputHux Bosuna - 3oHa 3.1 .

C o63vMpom Ha ucTe ekcnnoaTaumoHe ycrioBe, CTPYKTypy Bo3una koja he ce wuma
KpetatTh M WUCTe yTuuajHe napameTpe MepoJaBHe 3a AUMEH3UOHUCHEe, WUCTUM
npopadyHoM je obyxBaheHO OUMEH3NOHUCaHE KPyTe KOMOBO3HE KOHCTPYKLMjE Ha cBe
YyeTUpU NPETXOQHO HaBedeHe NOBpLUMHE.

8.1 HoBa KpyTa KONTOBO3Ha KOHCTPYKLiMja HAMeHEeHa KpeTaky TeEPeTHUX Bo3una
y cMmepy ka Mahapckoj Ha HoBumMm caob6pahajHum Tpakama — 3oHa 1.2

Mpojektom je npegsuheHo fa ce neBum kornoso3 (cmep Cpbuja — Mahapcka) Ha
cTaumoHaxmn = km 1+575,00 npowwmpyje 3a jegHy Tpaky, a Ha km = 1+340 3a joww jeaHy.
OBe HoBe caobpahajHe Tpake Koje BoAe Ka HOBOM TEPETHOM TepMuHasny Ha uanasy u3s
Cpbuje HamereHe Cy 3a KpeTawe TELLUKUX TepeTHux Bo3una. 3oHa 1.2 y cmepy ka
mafhapckoj 3aBpLuaBa Ha ctaumoHaxu 0+840,00.

Ha oBnm caobpahajHnuama npojekTom je npensufjeHa KpyTa KONoBO3Ha KOHCTPYKLMja.

MpeameTHa 30Ha 1.2 je wematcku obenexeHa 3eneHom 6ojom Ha cnuum 8.1.1.

Cnuka 8.1.1. lemaTcku nprkas 3oHe 1.2
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[MpeTnocTaBrbeHa KpyTa KOMOBO3HA KOHCTPYKUMja Ha NpeMeTHO] 30HM ce cacToju u3
cnegehux cnojesa:

T™N -4

Cnoj HdebrbnHa (cm)
LlemeHT-6eToH C35/45 (MB 40) 22
Butymenunaunpanm Hocehu cnoj BHC 22 A, but 50/70 6
Cenapucann gpobrbeHn kamenu arperat 0/31.5 mm 15
Cenapucann gpobrbeHn kameHun arperat 0/63 mm 30
MocTerbuua: necak YkynHa gebrouHa

KOJTOBO3HE KOHCTPYKLUMNjE: 73

8.1.1 KapakrtepucTtuke maTepujana y criojeBMMa HoBe KpyTe KOSIOBO3He
KOHCTpYKUuje

MNocTerbuua

lMpojekTom je npensuheHa nspaga NOCTESbMYHOr Crloja o4 necka, of Kora ce rpagu u
Hacun. 3a noBpaTHM MOAyn nocTerbuue O Mnecka YCBOjeHa je TpajHa BpeaHOCT
Mr = Ev2 = 50 MPa, wto ogroeapa BpegHoctu CBR = 5 %. BpegHocT nospaTtHor
MoAyrna nocTerbuue YCBOjeHa je Ha OCHOBY MoO3HaBakwa (OU3NYKO-MEXaHUYKNX
KapakTepucTuka 1 no3HaTUX napameTapa HOCMBOCTU necka.

Jona nognora o HeBe3aHor arperaTta

[owun Hocehu crojeBu KONMOBO3HE KOHCTPYKUMje M3BOL4E Ce O HeBe3aHOr KamMeHOor
arperara:

e CIioj cenapucaHor gpobrbeHor kameHor arperata 0/63 mm y gebremHn og 30 cm.
KoedumumjeHT 3ameHe 3a gpobrbeHn kameHu arperar je as=0,14,

e Croj cenapucaHor gpobrbeHor kameHor arperata 0/31.5 mm y gebrbuHu of
12 cm. KoeduumjeHT 3ameHe 3a opobrbeHn kameHun arperar je as=0,14.

Moanora oa outymeHunsnpador arperata BHC 22 A But 50/70

Pagn nosehana kpyToCT nognore Ucnog LeMeHT-6eToHCKe nnoye y Luriby CMakbena
HamnoHa Koju ce jaBrbajy y GEeTOHCKOj nnoyun, Kao M pagu nocTusdawa LTO paBHUjE U
yjeoHayeHuvje nognore y CMUCAY HOCUBOCTM, WCMNOL Mfove je MpOjeKToBaH Croj
BHC 22 A y nebrbnHn d=6 cm. KoeduumjeHT 3ameHe 3a butymeHmnsmnpanmn Hocehu cnoj
je as=0,38.

3a notpebe ogpehumBawa BpegHOCTM MoAyNa peakuuvje nognore crojeBu ApobrbeHor
kameHor arperata 0/31,5 mm u 0/63 mm wncnog 6GeTOHCKe Mnoye Cy Ha OCHOBY
dopmyne Odemark-a, npepadyyHaTu y jeaaH Croj ekBuBaneHTHe aebromHe.

3a ycBOjeHM noBpaTHM Mo4yN NocTerbuue, cpadyHaTv MoAyn eKBMBAareHTHOr croja of
HeBEe3aHOr KameHr arperata v heroBy AebrbuHy, kao u 3a cnoj bHC-a y nognosm
BGeToHCcKe nnode, oapeheHa je BpedHOCT Moyna peakuuje noanore Ha OCHOBY
"AASHTO 1993 - Ynymcmeo 3a rnpojekmosar-e". BpegHoOCT Moayna peakuuje nognore
naHocu: K = 310 MN/m3.
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LlemeHT-0eTOH

KpyTa KonoBo3Ha KOHCTpYKLMja NpojekToBaHa je og 6etoHa mapke C35/45 (MB 40).
3pHa MyMHepanHe MelwaBsuHe Tpeba fa cy epynTUMBHOI NOpeKna.
Mopayn enacTtuyHocTy 6eToHa (npema MNBAB 87°) je:

E =9250- YMB+ 10 = 9250 V50 = 34.077,00 MPa = 34,1 GPa

UspcTtoha 6eToHa Ha 3aTe3ane Npu caBuvjaky je ycBojeHa npema SRPS U.E3.020 3a
mapky 6etoHa C35/45 (MB 40):

st = 5.0 MPa

8.1.2 [OuMeH3MOHUCaHe KpyTe KOFIOBO3HE KOHCTPYKLMje

YnasHn napametpu 3a ogpehuBame nNperiMMUHapHUX AUMEH3Mja KpyTe KOSOBO3HE
KOHCTpYKUMje Cy:

e beToHcKke nnoye - makcumanHa gumenspnja: L x D = 6,00 x 5,00 m

e CaobpahajHo onTepehere ESO = 24,1 x 10° cT.0ocoB.og 80 kN
e [loy3gaHocT P=95%

e CraHgapgHo oacTynawe So=0.30

e [loyeTHM nHaekc ynotpebrbnueocTH Po=4.5

e Kpajiu MHaekc ynotpebrsneocTu pr=2.0

e Mogayn peakuuje noagsore K =310 MN/m3

e Moayn enactnyHocTn 6eToHa E =34.1 GPa

e UppcToha 6eToHa Ha 3aTe3are Npu caBujakby Bzs=5.0 MPa

Ha ocHoBy ynasHux napameTapa, MNpeko AujarpamMa 3a AUMEH3MOHUCaHe KpyTe
KONMOBO3HE KOHCTpyKuMje aeduHucaHmx ctaHgapgom SRPS U.C4.014, pobujeHa je
AebrbuHa 6eToHcke nnoye d = 22 cm.

MpoBepa ycBojeHe KOHCTPYKLUje Ha gonyLuTeHe HanoHe

lMpopavyH KpyTe KONOBO3HE KOHCTpyKuuje msBpweH je no metoan Westergaard-a,
(3a onTepeheme Koje aenyje y yHyTpaLwHOCTM NoYe), OAHOCHO NPEeKo MoaMdMKoBaHOT
n3pasa (3a ontepehene Koje gernyje Ha uBMUM NNoYe) y cknagy ca npenopykamMa Koje
naje loannides'® n npeko MmoandguKoBaHor n3pasa (3a ontepehere koje aenyje y yrny
nno4ye) y cknagy ca npenopykama koje aaje Sargious?!?.

9 MpaBUMHUK O TEXHUYKUM HOpPMaTUBMMa 3a 6eTOH 1 apmupaHu 6eToH, CnyxbeHn nuct COPJ, 1987.
7 AM.loannides, M.R.Thompson and E.J.Barenberg. Westergaard Solutions Reconsidered,
Transportation Research Record 1043, NRC, Washington DC, 1985., pp.13-23.

11 Sargious, M. Pavements and Surfacings for Highways and Airports, Applied Science Publishers Ltd,
London, 1975
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BeToH mMopa fa ucnyHu cnegehe ycrose:

- Mapka 6eTtoHa Tpeba aa je MmmHumanHo C35/45 (MB 40);

- BpegHocT TlNoacoHoBor koeduumjeHTa 3a 6eToHcke nnoye nsHocu 0,15;

- 3aTe3Ha uBpcToha npu caeujarby Tpeba aa je min. 5.0 MPa, npema SRPS U.C4.014/94;
- Mogyn enactudHoctn 6etoHa E = 34,1 GPa

- Pagwnjyc penatnsBHe kpyTocT 6eTOHCKE nnove je:

3
l=o/ =M _os62m
12-K--v?)

[TocToje Tpu KapakTepucTnu4yHa criydaja 3aBUCHO 04, NoJsio)aja ontepehena:

e onTepehewe je y CpeanHun nnoye - KpUTUYaH je HamnoH Ha 3aTe3are Npu casujarby
Ha [OH0j MOBPLUNHU MIoYe - Gi

3 2
o, 20’27#-(1%/)- log = h4 —54,54-(£j -Z | no metoan Westergaard-a,
h K-b L
3-P I
o, = 5 -(L+v)-| In| - |+0.6159 no metoam Huang-a.
2-7-h b

e onTepehewe fAenyje Ha MBULM NNOYe - KPUTMYaH je HarnoH Ha 3aTesare npu
caBujarby Ha OOH0j NOBPLUMHN NII0YE - Ge
~0,529-P

e hz

E-h? 10-b
(1+0,54-v)-| log b +log — ~1,0792| no metoam Westergaard-a
. —v

no metoau loannides-a:

3-P 1+v E-h® 4.v 1-v 118-(1+2v)-a
oe = 5 AN ——— [+184- + +
m-h* 3+v 100-K -a 3 2 I

e onTepehewe fenyje y yrny nnoye - KpUTUYaH je HanoH Ha 3aTe3awe Npu caBnjarby
Ha ropH0j NOBPLUNHK NII0YE - Gc

3.P 2Y"
o == .[1—(‘3' ] ] no metoau Sargious -a

¢ n? I

roe je:

- ykynHo ontepehewe oa Touka (MN),

- paaujyc KOHTaKTHe NoBpLUUHE NMHeyMaTuka (m),

- npeTnocTaBrbeHa aebrbnHa 6eToHcKke nnoye (m),
- Moayn enactuyHoctu 6etoHa (MPa),

- MoacoHoB koeduuujeHT 3a 6eTOoH,

- Mogyn peakuuje nognore (MN/m3),

A< MO T
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6 - paaujyc exksmBaneHTHor ontepehena kpyra KOHTakTHe NOBPLUMHE NHeymaTuka (m),
b=416-a°+h*-0,675-h 3a a<1724-h
b=a saa>1724-h

| - pagujyc penatuBHe KpyTOCTM BeTOHCKe nnoye (m),
L,Z - KopeKuMoHn koedununjeHTn pacnogerne peakumje Tna HenocpegHo HaKoH
HaHollera onTepeherwa. AKO HUCY aeTarbHUje no3HaTtu, yaumace Z=0,2n L = 5l

Kao mepogaBHO onTepeherwe 3a OUMEH3NOHUCawe OEeTOHCKe Mfo4ve ycBOjeHa je

nofioBMHa MakcumManHo go3sorbeHe ocoBuHe oA 115 kN.

Paanjyc ekBuBaneHTHOr onTtepehewa of jegHor Toyka (nogpasymeBajyhu pa je
pacTojake ToykoBa 37,3 Cm WM Aa je KOHTaKTHa NoBplUMHA jegHaka 36Upy KOHTaKTHUX
MOBpLUMHA TOYKOBA W MOBPLUMHE MpaBOyraoHMka u3Mehy HUX Ca KOHTAKTHUM

nputuckom og 650 kPa) nobuja ce 3 nspasa:

1
. 2
L [08521P sd [P
p-z 7 \05227-p

Sd - pacTojake TOUKoBa y MeTpuma

Oprosapajyha BenvuuHa b - pagmjyc ekBuBaneHTHOr Kpyra KOHTakTHe NoBpLUMHE je:

b=416-a°+h*-0,675-h 3a a<1724-h =0,379m
b=a 3a ax=1724-h

= o = =
b=+16-a*+h-—0675-h= 1..*“1.6- 0.216-4+ 0.22-— 0.675-0.22 = 0.202m

HanoH koju y 6eToHCKO| nnovun usasmeBa ontepehere Koje aenvyije v YHyTpalH0CTU

nno4ye.

Mpema peweny Westergaard-a je:

_ , )
6= 2215P (14 1). 1ogl EN —54,54-[1] .Z |=0.906 MPa
h K-b L
Mpema pelwerwy Huanga:
3-P
o; =
2-7-h?

(L+v) In(%)+0.6159} = 1.069 MPa

HanoH vy cnyyajy gejctBa ontepehersa Ha UBULM NfioYe je:

. . 3 .
o =M-(1+ 0,54-v)-{log(ﬂJ+ |og(&j—1,0792} = 1,415 MPa

¢ h? K-b* 1-v?

J+1’84_4-3v+1—2v+1,18-(1T2v)-a

3-P 1l+v E-h®
:—2.—. In —4
z-h® 3+v 100-K-a

} = 1.798 MPa
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HanoH 3aTe3awa Ha ropw-0j MOBPLUMHM NJoYe ycneq genoBansa ontepehewa v yrny
naoye je:

0.6
o =3P, 1—["’"?} = 1,094 MPa

c hz

Ykonuko ce yame y 063up npeHowerwe ontepeherwa ca koeduumjeHTOM MpeHoLLEeHa
j = 0,8, nobuja ce cnegehun HaNoOH Ha NBMLM NIOYeE:

op =(1—%- jj-ae =0,80 x 1,798 = 1.079 MPa

HanoHu oa TemnepaTtypHux pasnuvka (npomeHe Temneparypa)

HanoHn npu caBujarwy Koju ce jaBrbajy y OeTOHCKOj nnoyun (Y AOH0j U ropH0j 30HM)
ycnen pasnuka TemnepaType WNu pasnvka BraXHOCTU LOHe U FopHe 30He Nroye,
cpadyHaTu cy no metoam Bradbury-ja.

- TEPMUYKM FPagUjeHT: G, =30C/m

- TemnepaTypHa pasnuka namehy ropwe (Ha NOBpPLUNHKN) N OoHe 30He(Ha OHY) nroYe:
At =G, - h, =30-0,22 = 6.6°C

At = 6.6°C
- HanoH 3aTe3ah,a Ha UBUUM LEMEHTHO-6ETOHCKe noYe:

o = a, Eszt

C

- HarnoH 3artes3ara y yHYTPaLlH0CTH MIoYe:
s o EjAt

57 = ey 1)

3a npojekToM geuHncaHy makcumanHy aumeHsnjy 6etoHcke nnove L x D = 6,0 x 5.0
m

- € 063npom Ha gnmeH3auje 6eToHckux nnova L x D = 6,0 x 5,0 m, koeduuymnjeHTn C1 n
C2 (npema SRPS U.C4.014) he umatn BpegHOCTU:

L, 6,00

X = =10675 — C, =1.06
I 0562

L, 5,00

¥ = =8896 — C,=1.08
I 0.562 :

Lx,y - ogroeapajyha cnoboaHa AyXuHa, OAHOCHO LUMPUHA Mriove,
Ci - koeumumjeHT nogy>KHOr/MonpeYHor NpaeLa y KoMe ce TpaXu HamnoH npu casujamy (M3 gujarpama).
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- HanoHn y niio4u:

. @ EptAt . ot Ey-Ar
ﬁxx—m'{_cl‘l‘U'C:} Cﬂ_}-}-—m'{.C:‘l‘U'Cl]
gf, = 1265 MN /m? o5, = 1.283 MN/m?

- HaNoOHW Ha nBnuun (,EI,OI-ba 30Ha) nrioye:
crjx=#-ﬂl H;}.=¢-C:
gl. =1.073 MN/m? or, = 1.093 MN /m*

HanoHu v3a3BaHu TemnepaTypHUM NpoMeHama (Tpew-e ycnen Luvpera U CKynibaka
LeMEeHTHO-0eToHCcKe nrnoye):

ol = %-9.81-10‘2

npu yewmy je :

f —koeduumjeHT Tpewa (f = 1,5)

- HamnoH ycrie TeMnepaTtypHUX NpomeHa:

gf =0.106 MN/m* gl =0.088 MN/m?

CynepnoHupaHu HanoHn og ontepehena n Temnepatype y 6€TOHCKO| NS10YM:
- AOH>a 30Ha nJrioye:

max ¢, = g, + o7, +of, = 2.440 MN/m?
max o, =g + o}l +of = 2258 MN/m?

— £ o= 2
max g,,, = o; +0o,, + o, = 2.440 MN/m

o, : . .
max g, = o, +o,, +0o,, =2.260 MN/m

- ropkba 30Ha nrnoye:
max g’, =g, + of, = 1371 MN/m’
max o), =g, + ol =1.179 MN/m*
maxa,, =a,, +a., =1371 MN/ m-
max ﬂ';}. = ﬂ';.}. + 05, =1.181 MN /m?®

max ol =g, +of, = 1.200 MN/m®
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MakcumanHm cynepnoHupaHuM HanoHu (ontepehewe + TemnepaTypa) y OGETOHCKO]
nfioum 6,00 x 5,00 m:

- OOHsa 30Ha MIoYe: Omax = 2,440 MPa

- TOpH>a 30Ha nJrio4e: Omax = 1,371 MPa

Omax = 2,440 MPa < 0szdoz=5,0 MPa

BeToHcka nnoya pebrbmHe 22 cm, mapke 6etoHa C35/45 (MB40) ca muHepanHom
MeLlaBMHOM epynTMBHOI MOpeKna 3adoBofbaBa MOTPEOGHY HOCMBOCT, OLHOCHO
Bpe4HOCT MakKCMMarHor HaroHa Koju MOXe [a ce jaBu y nroyu ycnepn ontepehewa u
TEPMUYKNX yTULAja He npekopadyje BpeaHOCT AOMyWTEHOr HarnoHa Ha 3aTe3ane npu
caBujamy.

KoHTpona 6eToHCcKe nno4ve Ha 3aMmop

3a notpebe npopayvyHa 3amopa y 6GETOHCKOj NNo4vn, KOPUCTU ce MoanMunKoBaH akTop
eKBMBasreHumje KojuM ce npepadyHaBsa CTBapHO y CTaHAapAHO OCOBMHCKO onTepehere
og 80 KN no ocoBuHu. dakTop ekBMBaneHuuje 3a LEeMEHT OGETOHCKY KOHCTPYKUWjy
cagpxu y cebu ekcrioHeHT a = 14. [IpuMeHOM OBOr eKCMNOHeHTa, 3a notpebe npopayyHa
3amopa Yy KOHCTpyKuunju pobujeHo je caobpahajHo ontepehewe op 112.377.977
cTaHgapaHux ocosuHa o 80 kN 3a npojekTHu nepuog og 30 roaunHa.

[o3BorbeHn 6poj NoHaBbawa ontepeherwa ogpehyje ce onwTMM N3pasom:

logN = f,— f, -[Gmax]
O-dop

Mpema Darter-y n Barenberg-y:1?

.
logN =16.71 —17.71- (—*)
Crdop

2,44
10gN=16.?1—1?.?1-( )
5,00

N=1164-10° = 112,4-10°

Takohe, ogHOC MakcumariHOr HarnoHa Koju ce jaBrba y 6€TOHCKOj Mrnoyn u gonywTeHor
HanmoHa Ha 3aTe3ake CaBujakhbeM 3a MNpUMEeHeHy Mapky ©OeToHa, wn3Hocu 0,488.
YT1BpheHo je ga kaga osaj ogHoc m3Hocn < 0,45 (0,50) OGeToHcKka nnoyvya MoOXe Aa
nogHece “GeckoHadvaH 6poj“ umknyca ontepehewa, Na ce M NO OBOM KpUTEPUjyMy
3akrbydyje ga je nnodva 4o6po AUMEH3MOHUCAHA.

C ob63npom ga HWM jegHa BpegHOCT HanoHa y GEeTOHCKOj Nnoun, He npekopadyje
AONYLUTEHN HaMOH, U ¢ 0631poM Aa je A03BoSbeHM Opoj NnoHaBrbawa onTepehera Behu
oA npetnoctaerbeHor, 6eToHcka nnoda C35/45 (MB40), aebromHe 22 cm 3agoBosbaBa
npensuheHo caobpahajHo onTepehene 3a npojekTHn nepuog oa 30 rogmHa.

12 Darter, M.1. and E.J. Barenberg. Zero-Maintenance Pavement: Field Studies on the Performance Requirements
and Capabilities of Conventional Pavement Systems, Report FHWA RD-76-105, FHWA, 1976.
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Ha ocHoBy npeTxofgHor, 3a cBe 4 30He Ha Kojuma je npeaBuheHa KpyTa KOMoBO3Ha
KOHCTpYyKUMja (HaBedeHe Ha no4veTKy Tadyke 8), YCBOjEeHO je UCTO MPOjeKTHO pellene
Koje je AoKa3aHO NpeTXOgHUM ANMEH3NOHNCAHEM.

[MpojekToBaHa KpyTa KOMOBO3HA KOHCTPYKUMja Ha NpegMeTHUM 30Hama ce cacToju 13
cnepehux cnojesa:

T™N - 4

Cnoj [ebrbmHa (cm)
LlemeHT-6eToH C35/45 (MB 40) 22
Butymenuaunpanun Hocehu cnoj BHC 22 A, but 50/70 6
Cenapucann gpobrbeHn kamenu arperat 0/31.5 mm 15
Cenapwucann opobrbeHn kameHnu arperat 0/63 mm 30
MNocTerbuua: necak YkynHa gebrouHa

KONTOBO3HE KOHCTPYKUMjE: 73

BeToH Mopa 6uTK cnpaBsbeH y cknagy ca ctaHgapgom SRPS U.M1.206:2013 n mopa
3agoBorbuTU cnegehe napameTpe:

XD3 + XM3 + XF4

[da 6u ce cnpeuno pasBoj nNpcnvHa, Ha 2/3 BUCUMHE OETOHCKEe nro4ve yrpaguTtu
apmatypHy mpexy Q188.

8.1.3 [umeH3unje 6€TOHCKMX Nfoya, CNojHULA U MOXAAHUKA

[MpojekTHM pelueweM Ha HOBOMPOjEKTOBAHMM Tpakama 3a NpuUCTyn TepeTHOM
TepmuHany 3a cmep Cpbuja — Mahapcka npegsufjeHe cy BeTOHCKe nrove OMMeEH3unja
4.00 x 3.50 m. lNMonpeyHe npusuaHe cnojHuue npensuheHe cy Ha 4m. WN3mehy OBe
HOBOMpPOjeKTOBaHe Tpake npeasuheHa je nogyxHa npuBmaHa cnojHuua. 3a npeHoc
ontepehewa mM3amehy nnova y nonpedyHnm npuBMAHMM chnojHuuama Tpeba yrpagutin
mMoxgaHuke @25mm, gyxumHe 600 mm, Ha mehycobHom pacTtojawy og 300mm. Ha
npeceky NPMBMAHUX W NPOCTOPHUX - OunaTauMoHMX ChnojHMuUa npBa KoTBa A0
avnatauuoHe CnojHuue noctaeBrba ce Ha pactojamy 500 mm og gunaraumoHe
cnojHuue. Kotee @18mm, ayxuHe 1000 mm tpeba yrpagntn y nogy>HUM NpuBULHUM
crnojHuyama, Ha meflycobHom pacTojarby og 500 mm.

3a cmep Cpbuja - Mahapcka, Ha geny rae ce ABe HOBOMPOjEKTOBAHE TpaKe LUMPE Kako
6u ce omoryhno nNpucTyn TepeTHUX BO3WMa NapKUHI NOBPLUMHAMa y OKBUPY TepeTHOr
TepMmuHana, nocebHy naxwy nNpu geduHUcarwy pacnopega cnojHuua tpeba obpatutm
Ha TO Aa nonpeyHe cnojHuue byay opujeHTUCaHe ynpaBHO Ha npasal KpeTakwa Bo3una
a noayxHe Aa He Gyay y Tpary Kpetawa Touka, WTo je Buwe moryhe. Kako je Ha
NPeaMEeTHOM MNPOLUMPEHY, Kao U Ha OcCTanum OGETOHCKMM MOoBpLUMHAMa Yy OKBUPY
TepeTHOr TepMuHana OBO BpJiO TELKO McrnowToBaTh Yy MOTNyHOCTW, npeasuheHa je
yrpagwka MoxgaHuka @25mm, gyxumHe 600mm Ha mehycobHom pactojarby 300mm
Kako y MPOCTOPHMM, Tako U Yy NPUBMAHMM CrojHULaMa (MOAY>KHUM U MOMPEYHUM) y
OKBMPY LLerior HOBOMPOjeKTOBaHOr TepMmHarna 3a TepeTHu caobpahaj.

OnTumanHa gumeHsuja nnioda Ha TepeTHoM TepmuHany je 4.00 m x 4.00 m n npwm
ogpehuBarby nonoxaja cnojHvua Tpeba TeXuTu WTO BULIE OBOj AUMEH3UjU MNriova.
MakcumanHa gonywrteHa anmeHsnja 6etoHcke nnoye je 6.00 m x 5.00 m u 3a oy
nno4vy je Wu3BpWeEeHO AUMeH3noHucawe. [1noye MakcumanHux aumeHsnja Tpeba
nsberaBatu, unu ako Huje moryhe ga ce m3berHy, oHga mx Tpeba nocraerbaTn Ha
noBpLUMHaMa Ha Kojuma je manu caobpahaj TepeTHux Bo3una. OgHoc AuMeH3nja CBUX
B6eToHCckMx nrova Tpeba Aa ce Hanasm y pacnoHy 1,0 — 1,5.
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Mpn peduHucawy pacnopeda cnojHuua Tpeba obpaTuTM naxwy [a yrao Koju
3aknanajy ABe crojHuLe He B6yae maru of 90°.

lMpojekTHUM pelueremM je npensufeHa KpyTa KONoBOo3HA KOHCTPYKUMja Ha NpoLInpery
noctojeher 6eToOHCKOr KONOBO3a Ha yrasHoOM U U3na3HoM Aeny TepeTHOr TepMuHana 3a
cmep Mahapcka — Cpbwuja. Noctojehn konoBo3 ce npowwupyje 4ak oo 19,25 m Ha
nojeanHnm mectuma. NMonpeyHe cnojHuUe npeasuMaeT™ Ha =4 m u WwTo je Buwe moryhe
YKNonuTn ca Beh napesaHnm crojHuuama Ha nocrtojehem 6eToHCKOM KONOBO3Yy Tako Aa
ce noctojehe n HoBe cnojHULEe HacTaerbajy. Ha mectuma rae je To HeonxogHo Aa 6u ce
MCMoLWTOBAaO OAHOC AMMEH3MNja 6eToHCKMX nnova (Kkoju Tpeba aa ce Hanasm y pacrnoHy
1,0 — 1,5), npeasuaeTtn noayHy npuMBuAHY cnojHuuy. 3a npeHoc ontepeherwa namenhy
nno4a y nonpevyHuM npmMBuUAHUM 1 NPOCTOPHUM — AnNaTaunoHUM CrojHULama yrpagntm
mMoxgaHuke @25mm, gyxunHe 600 mm n Ha mefycobHom pacTtojary 300 mm.

Mpe yrpagwe 6eToHa Ha NPOLIMPEHOM Aeny, KOHTaKTHY NOBpPLUMHY noctojehe 6eToHCke
nnoye ca HOBOMPOjEKTOBAHOM, HEOMXOOHO je OYUCTUTU U n3BYyLIMTU pyne 3a yMeTake
MoxaaHuka. Kako 6um ce cnpeynno eBeHTyarnHO oOfBajake€ HOBOMPOjeKTOBAHOM
BGeToHCcKOr KosnoBo3a o noctojeher, a yjeagHo n obe3beano npeHoc onTepehena ca
jeoHe Ha Jgpyry nnovy npojekTHUM pelleweM je npeasuheHa yrpagka MoXaaHuka
@25mm, gyxuHe 600mm n Ha mehycobHoM pacTojary og 300mm.

Y nogyxHe npuMBugHe CrojHMLE Ha HOBOMPOjeKTOBaHMM 6eTOHCKMM nroyYyamMa (YKOSIMKO
ce jaBroajy) npegsuaeTn yrpaghy KotBu. Kako 6w ce cnpeymno eBeHTyasnHoO ofBajak-e
nnoya, NPojeKTHUM pellerwem je npeasuheHa yrpagwa Koteu - RA @18mm, gyxuHe
1000mm u Ha mehycobHoM pacTtojaky 500mm.

PacTtojalse NpoOCTOPHUX - AnnaTauMoOHUX CrnojHULA, LIMPUHA OTBOpPAa NPOCTOPHEe
cnojHuue y 6eToHy

OTBOp gMnaTauMoHMx cnojHuua namehy 6eToHCKMX nnoya je ypaheH npema ctaHgapay
3a gMMeH3noHucawe beToHckux konososa (SRPS U.C4.014 - 1994.), 3a ycrnos fa je
OTBOP CnojHMUa TakaB ga 0b6e3begm HECMETAHO XOPU3OHTANHO NoMepawe BETOHCKUX
nnova ycrneg Aejctea TemnepaTypHux ytuuaja.

AL=C-L-(a; -AT +5)

YNA3HW NMOJALIN

C - (pakTop Tpera
0,65 3a ctabunusoBaHy nognory cC= 08
0,80 3a noasory og HeBe3aHor arperaTa

L - oTBOp CMojHULIE NNW AyXMHA nnoYe L= 28000 [mm]

at - TepMnYKM KoeduLMjeHT LWnpera 6eToHa at = 9 X106 [1/°C]

AT - TemnepatypHa pasnuka AT= 40 [°C]

€ - KoedmumWjeHT Wwupera 6eToHa TOKOM CyLleHa €= 2 X 10-4
WMPWUHA CITOJHULUE

AL=C-L-(a,-AT + &)= 12,544 mm

YceojeHa wupuHa npocmopHuUx-ounamauloHUxX crnojHuua 3a pacmojare uameny
criojHuua < 28 m je 20 mm.
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) Mpajmep Ymetak
Maca 3a 3anuBate cnojHuua (TpajHo enacTuyHu KuT)
MoxgaHuk @25/600mm
LlemeHT-6eToHcka nnoya C35/45 (MB40)

: CyHhepacti npocpun BuTymMeHcku npemas!
| 35 '
I 10 A |

| = Vi/
BN | | ., R, D2 = :
| / |
| . ' |

Hajnoxcka conuja 0.1mm Kopna @5mm

Cnuka 8.1.3.1 JeTarb NpoCTOpHE CrnojHuLe

Ha cnojy namehy napkvHr mecta 3a TepeTHa Bo3una u npunagajyhux caobpahajHuua
Kao M Ha KOHTaKTy ca efleMeHTUMa 3a OMBMYEeH-e KONoBo3a NOoTpebHo je npeasuaeTu
n3onauunoHe - gunaTayuoHe cnojHuue wupuHe 10 mm, kako 6 ce NPOCTOPHO oABojune
KpyTe KONIOBO3HE KOHCTPYKLUMje pasfinymute HameHe.

Maca 3a 3anuBate cnojHuya (TpajHo enacTuyHn KuT)

MBuurak CyHhepactu npocun

| 1 LiemenT-6eToHcka nnoya C35/45 (MB40)

— | YmeTak / |
|
|

f |
/ I
|

|

22

BHC 22 A, But 50/70

Hajnowxcka conuja 0.1mm

Cnwuka 8.1.3.2 [eTtarb nsonaumoHe cnojHuue

PacTtojasse U lWnpuHa npuBUAHUX cnojHuLUa y 0eTOHY

MprBMAHMM cnojHMLIAMa OCUrypaHo je Aa npu npekopayveny 3atesHe yBpctohe 6eTtoHa
Y LEMEHTHO - 6ETOHCKOM KONOBO3Y MYKOTMHE HACTajy Ha KOHTPOSMCaHOM MECTY.

WwnpwuHa npmBugHux cnojHuua je 4 mm (LwmpuHa pesa Tectpepe 3a 6eToH). CnojHuue ce
pexy y npBux 24 cata of yrpagre, A0K OETOH HUje O4YBCPHYO.

CnojHuue ce NyHe MacoMm 3a 3anuBarbe CrojHMLa.
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SAOBRACAJNI INSTITUT

Mpajmep Maca 3a 3anusare Ha 6a3n 6GutymeHa

Maca 3a 3anuBate CnojHULa (TpajHo enacTuyHn K1T)

LiemeHT-6eTOHCKa nnoya C35/45 (MB40)

MoxaaHuk @25/600mm
BUTyMEHCKN npemas / /i
i |
R |
\ . aE:
fmmmgm=— |
|

94.52.8
\

22

BHC 22 A, But 50/70

Hajnowncka conumja 0.1mm Kopna @5mm

Cnuka 8.1.3.3 [leTarb nonpeyHe 1 Nogy>KHe CnojHULEe ca MOXAaHUKOM

Mpajmep Maca 3a 3anuBawe Ha 6a3u Gutymena

Maca 3a 3anuBame cnojHuLa (TpajHo enacTu4HN KuT)

LiemeHT-6eToHcKa nnova C35/45 (MB40)

Kotea @18/1000mm

BUTyMeHcku npemas \ /

BHC 22 A, But 50/70

HajnoHcka conuja 0.1mm/ \__Kopna @5mm

Cnuka 8.1.3.4 [eTarb nogyXHe CnojH1LE ca KOTBOM
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AOBRACAJNI IN:

(] | = HemarsuHa 6/1V, 11000 Beorpaa

MoXxgaHuum n KoTee

[vmMeH3unje MoXXaaHuKa cy ycBojeHe npema aebrbuHu 6eToHcke nnoye (dpl = 22 cm):

Matepuwjan .. .................... GA 240/360

MpeyHnk apmaType . .............. d=9 25 mm
OVKUHA WANKW ..o | = 60.00 cm
Pasmak wmnku . . ................ e =30.00 cm

MoxxgaHunum ce yrpahyjy Ha D/2 + 2.0 cm.

KoTBe ce noctassbajy y NOAY>XHUM MPUBUOHMM CrojHMLAMa, a HUXOBE OAUMEH3Nje cy
ycBOjeHe npema ebrbuHn 6etoHcke nnoye (dpl = 22 cm):

Matepuwjan . .................... RA 400/500
MpeyHnk apmatype . .............. d=9 18 mm
OyXuHa wvnkm .. ... ... ... = 100.00 cm
Pasmak wmnku . . .. ........... ... e = 50.00 cm

M3y3eTHO y NogyXHOj CMOjHMUM Ha KOHTaKTy CTapor M HoBor GeToHa npeasuheHa je
yrpagsa MoXxaaHuka:

Matepujan .. ................... GA 240/360

MpeyHuk apmaType . .............. d=9 25 mm
AyKUHa WNKW ..o | = 60.00 cm
Pasamak wmnkum . . ................ e =30.00 cm

LemaTckn npukas nonoxaja MOXOaAHMKA M KOTBM Ha fAeny KpyTe KOSOBO3HE
KOHCTPYKUMje Ha HOBMM Tpakama 3a NpUCTyn TEepeTHOM TepMuHany, Tpakama 3a
HanywTake TepeTHOr TepMuHana, Kao U Ha caMOM TepMuHany, npukasaH je Ha
cnukama 8.1.3.5, 8.1.3.6 n 8.1.3.7. [Jetarb cnoja noctojeher n HOBOMPOjEKTOBAHOr
3actopa of 6eToHa npukasaH je Ha cnvum 8.1.3.8.
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MpocTopHa - AgunaraunoHa
cnojHuua

MpuBuaHa cnojHuua

% %
Cnuka 8.1.3.5 Lllematcku npukas pacrnopega cnojHuua 1 MoXaaHuka Ha ABe HOBe Tpake 3a
NpUCTyN TEPETHOM TepMuHany y cmepy Cpbuja - Mahapcka

LAY \ G057
\\'\ \ A,

MNpocTopHa - gunarauuora
cnojHuua

¢ \.\ ;
Cnuka 8.1.3.6 LllemaTckun npukas pacnopega cnojHMLa U MoOX4aHWKa y 30HU NpoLlunpera y
OKBMpPY TepeTHor TepMuHana 3a cmep Cpbuja - Mahapcka
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MpuBMaHa cnojHuua

MpocTopHa - gunaTauvoHa

cnojHuua

MocTtojehu 6eToHCKM KONoBO3

Cnuka 8.1.3.7  LemaTcku npukas pacrnopea CrnojHuua n MoXxgaHuka Ha npoLumnpemy

InocrojeMuctoponceroua |Hononpojmmuu:acropon6¢mu

Maca 3a 3anuBare cnojHuua (TpajHo enacTuyHm KuT)

Mpajmep Maca 3a 3anueawe Ha 6a3u GutymeHa

HoeonpojektoBaHa uemeHT-6eToHcka
Moxaanuk ‘525’500"‘"/ nnova C35/45 (MB40)

ButymeHcku npemas \

Fea

o
N

30

BHC 22 A, But 50/70

Hajnouxcka donuja 0.1mm

Cnuka 8.1.3.8 [eTarb cnoja noctojeher n HoOBONpojekToBaHor 3actopa o4 6eToHa
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9. YCBOJEHE KOJIOBO3HE KOHCTPYKUWUJE

9.1 TepMuHanu 3a NyTHU4YKa BO3UIa Ha yrnasy U Ha U3nasy us semrbe, ayTobycku
TepMUHanu Ha ynasy y 3emrby — 30Ha 2.2

MpeameTHe NOBpLUMHE Ce Hanase y 30HM caMor objekTa 3a KOHTpOny npenasa rpaHuue
n cnyxe 3a caobpahaj nyTHUYKMX aytomobuna y oba cmepa n aytobyca camo y cmepy
Mahapcka — Cpbuja. ¥ cmepy Mahapcka — Cp6buja oBa 30Ha ce npocTupe of
ctaumoHaxe km 0+301.89 pgo km 0+440.00, opHocHo opg km 0+357.20 po
km 0+390.45. Y cmepy ka Mahapckoj oBa 30Ha ce npoctupe of ctaumoHaxe 0+357.20
km 0+390.45. Ha cnvum 9.1.1. wemaTckm je upBeHOM B0joM O3HavyeHa NpegMeTHa 30Ha
2.2.

Cnuka 9.1.1. lLematcku npukas 3oHe 2.2

WcTtpaxHum pagoBuma 3a notpebe nspage oBe NpojekTHe OOKYMeHTauumje yTepheHa je
CTPYKTypa nocrtojehe KonoBo3He KOHCTpyKuuje. CTpyKTypa KONIOBO3HE KOHCTPYKUMjEe Ha
TepMuUHany HaMeheHOM MYTHUYKMM ayToMobunuma gobujeHa u3 uctpaxHe OyLOTUHE
B-7:

MpedabpukoBaHe 6eToHcKe nnoyve ,bexaToH" d= 8cm
Mecak d= 3cm
BeToHcka nnova d=20cm
Opob6rbeHn kamenn arperat__0/63 mm d=40cm
YKkynHa gebrbuHa KonoBo3He KOHCTPYyKUuje d=71cm

CaobpahajHe Tpake y 30HM 0bOjeKkTa 3a KOHTPOSy rpaHW4YyHOr Mpenasa cy nonsovaHe
npedabpukoBaHnm 6eToHCKMM ,H6exaToH” nnovyama. CnojHuLe cy nornyaBaHe NecKoM.
YnerdHyha n KonotpasuM Cy YOYEHU Ha CBMM TEPMUHANMMa HaMeHseHUM MYTHUYKUM
aytomobunuma. BehuHa nno4va je ogBojeHa of noanore, Koja je u3segeHa o necka.
Wcnog cnoja necka u3BegeHa je GeToHcka nnoya gebremHe d = 20 cm Ha cnojy
ApobrbeHor kameHa. MNMocTerbMyHKU Cnoj je n3BeneH o4 necka.
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CTpykTypa KONOBO3HE KOHCTPYKUMjEe HA TEpMUHANY HaMeleHOM ayTobycuma Ha ynasy
y 3eMsby nobujeHa u3 uctpaxHe bywotmHe b — 23:

MpedabpurkoBaHe BeToHCKe nnoye ,bexaToH" d= 8cm
Mecak d= 3cm
BeToHcka nnova d= 22cm
MeckoBuTH WrbyHak 0/63 mm d= 25cm
YkynHa aebrbnHa KonoBO3HE KOHCTPYKLMje = 58 cm

CaobpahajHe Tpake HameweHe caobpahajy aytobyca y 30HM ObjekTa 3a KOHTpony
rpaHUYHOr Npenasa cy nonnovaHe npedgabpukoBaHUM B6eTOHCKUM ,6exaToH nnoyama.
BeToHcke nnoyve cy noctaBrfbeHE M Ha Npowmpery 3a aytobyce ca 4 napkvHr mecrta
HenocpeaHo npe objekTa 3a KOHTPONY rpaHuYHor npenasa. lnoye cy oasojeHe U
nabase, gpXxun ux camo obnuk (,Tanacactun®). lNnoye cy upHe, Kao nocrneguua Kanakwa
MaLUMHCKOr yrba, ropusa v T4. a ycneq wuxoBe noposHoctu. Kao nognora nnoyama
ynoTpebrbeH je KBapuHM necak. Ha TepmuHany 3a aytobyce NpMMeTHU Cy KonoTpasmu
aybuHe og 3 cm go 7 cm. Pacnpoctvpy ce oA noyeTka M JOCTUXY MakCUMym Yy
CpeavH0j 30HU KOA Kyhuua 3a LapuHCKO - Macolky KoHTpony. Ocum konoTpara,
npumeTHa cy u ynerHyha. loBplwmnHa Hema 3axTeBaHy paBHOCT. cnoa cnoja necka
n3pegeHa je 6etoHcka nnova gebrebmHe d = 22 cm Ha cnojy WbyHka AebrbuHe
d = 25cm. NocTerbmn4yHmM Cnoj je n3BeaeH o necka.

YBUAOOM Yy TPEHYTHO CTake KOSTOBO3HE KOHCTPYKUMje, 3aKrbyyak je Aa nocrtojehun 3actop
o4 npedabpukoBaHnx BGETOHCKMX Mro4ya Ha cnojy necka Tpeba yKnoHuTu. TakaB Tun
3acTopa ce Huje Yy Npakcy rnokasao Kao TEXHWYKU UCNPaBHO pellere Ha NpeaMeTHO]
NoBPLUMHWU, TOe je 3acTynrbeHa BUCcoKa (bepKBeEHLMja BO3USIAa Y3 NPUCYCTBO y4ecTanux
ANHAMUYKMX YTULAja WU XOPU3OHTANHUX aKkCUjanHMX cuia M3as3BaHUX KOYEeH-EM U
KpeTawem Bo3una. ocnegnua npeTxoaHor je nojaBa konotpara v ynerHyha Ha oBum
noBpLInHama.

Ha ocCHOBYy npeTxoOgHO HaBedeHOr, HOBO pelleHe Ha NnpeaMeTHUM MoBpLIMHaMa
cacToju ce K3 yknawawa npecabpmnkoBaHmx OETOHCKMX nfioMa WM cnoja necka u
yrpagse HoBUX acdanTHUX crojeBa Ha nocTtojehoj 6eTOHCKoj Noanosu.

Kako 61 ce cnpeuuno pechnekroBawe MyKOTUHA ca noctojehe GeToHcKe nognore Ha
HOBe acdanTtHe crnojeBe, npeko 6eToHcke nno4ve Tpeba npBO yrpaguTn acdanTtHy
apMaTtypHy Mpexy Ha BUTYMEeHCKOj No403Mu.

[MpojekTOoBaHM 3aCTOP KOSTOBO3HE KOHCTPYKLUMNjE:

Cnoj HebrbuHa (cm)
AB 11c Nwmb 45/80-65 4
HOBO Butymenmnaunpanun Hocehu cnoj BHC 22cA But 50/70 7
AcchanTtHa apmaTypHa Mpexa -
BeToHcka nnova 22 /20
NOCTOJERE WrbyHak / Jpobrbenn kamenun arperat 0/63 mm 25/40
YkynHa aebrbuHa KonoBO3HE KOHCTPYKLMje 58-71

nocrerbnua: necak
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9.2 CaobpahajHe Tpake 3a ayTobyce y OKBUPY LLAaPUHCKOr npernasa Ha nsnasy u3
3emrbe og km 0+150.00 ao km 0+607.10 — 3oHa 2.3

Ha cnuum 9.2.1 npukasaH je nonoxaj Ase noctojehe Tpake Koje TPEHYTHO crnyxe 3a
caobpahaj TepeTHuMx Bo3una. [pojekTHUM pewewem, a y cknagy ca [lpojekTHUM
3aJaTkOM W JIOKaUWjCKUM YycrnoBuMMa W3BpLUEHA je npeHamMeHa OBe MoBpLlUnHe. Y
6yayhHocTM oBom caobpahajHom nospwuHOoM he ce kpetatu camo ayTtobycu. 3a
TepeTHa Bo3una npojekToBaH je cacBUM HOBW Npunas TePETHOM LapUHCKOM TepMuHany
Kao 1 cam TepeTHW TepMmuHan koju he y 6yayhHoctn 6utn oaBojeH oa caobpahajHux
NoBpLUMHA 3a NYTHUYKM caobpahaj - NyTHUYKKM ayToMobunu n aytobycu.

Cnuka 9.2.1. lLlematcku npukas 3oHe 2.3

MpeomeTHa caobpahajHuua Mma KpyTy KONMOBO3HY KOHCTPYKLMjy KOja ce cacToju us
cnepehux cnojesa:

- UeMeHT 6eToHcke nnoye, Hajuewhnx gumeHsumja 3,5 x 5,5 m, d =20 cm
- UeMeHTHa ctabunusaumja, d = 10 cm
- neckoBUTU wrbyHak 0/63 mm, d = 35 cm

YKynHa noBpluMHa nog GeToHckum nnodvama je = 3195 m? Mako je oBaj Konoso3
narpanen 2006. roanHe, BU3yernmHOM OLIEHOM CTaha Ha TEPEHY je YO4YeHO Aa je Hajsehu
6poj nnova u garbe y JoOpoM CTamy, LOK CYy Ha HEKMM nrfiodama yodyeHa owTehemna
NPBEHCTBEHO MonpevYeHe NykKoTUHE unu fioM mBuua nnoye. NoBpwmHa nog nnoyama,
Ha Kojuma cy yodyeHa owwTehewa, je 180 m? unm oko 6%. OBom caobpahajHuLOM
ybynyhe he ce kperatm camo aytobycu, umje je nporHo3mpaHo caobpahajHo
onTepehewe 3a HapegHUM TMpPOJEKTHM nMepuod MHOro Mawe Hero caobpahajHo
onTepehere Koje Cy y NpoLfoCTU cTBapana TepeTHa Bo3una. Ha oCcHOBY M3MepeHuxX
aedriekcuja cpadvyHaTto je aa 6eToHCKe nroye Koje HUCY nykne nmajy 3agoBosbaBajyhy
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SAOBRACAJNI INSTITUT

HOCMBOCT 3a MpoOrHosnpaHo caobpahajHo onTepehewe. Ha OCHOBY npeTxogHor,
NPOjeKTaHT je cTaBa Aa noctojehy KONoBO3HY KOHCTPYKUMjy Tpeba 3agpxaTtu, y3 3ameHy
Hanyknnx 6eTOHCKUX Nrioya HOBMM BETOHCKMM nnovYama UCTUX AMMeEHs3uja.

Mepe pexabunutauuje npeameTHe caobpahajHe noBpLinHe cy cnegehe:

pasbujarbe 1 ykrnawahe 6eToHa Tj. CBUX NrioYa Koje cy nykne n narybune HocuBocT,

nsgyBaBawe Bas3gyxoM nNog MNPUTUCKOM  OANIOMIbLEHMX [efioBa  LIEMEHTHe
ctabunusaumje y nognosm 6eToHcke nnove,

nocTaBrbake HajnoHCKe honuvje Ha LeMeHTHy cTabunusauujy,

Oywere pyna y noctojehum nnoyama 3a ymeTakwe MOXAaHWKa, Kako 6u ce OHe
noeesarne ca HoBoyrpaheHum 6eTOHCKMM nnoyama Tj. Kako 6u ce 06e3beano 6orbu
npeHoc ontepehena ca cTapyx Ha HOBY Moy,

noctaBibakbe MOXOaHUKA,

nanmeawe 6eToHCKMX nnova op 6etoHa C35/45 (MB 40) ca epynTUBHUM
arperaTom,

noBpwmnHcka obpaga HOBMX Kao W nocTojehux nnoya mawumHama 3a obpagy
nospwuHe. Ha Benuvkom 6pojy nnoda koje cy y OoOpOM CTawy, MOBPLUMHA je
3anpreaHa (y/be, HadTHM gepuBaTtu, TparoBu MHeymaTuka), na je notpebHo
n3BpWNTN 0Bpagy MNOBpLUMHE Kako Ou ce yknoHwuna Hednctoha u kako 6m nnoye
pobune ogpeheHy xpanaBocT.
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9.3 [MapKuHr npocTop HameHweH ayTobycuma u ogay3eTum Bo3unmma — 30oHa 2.5

HoBa dnekcnbunHa KONoBO3Ha KOHCTPYKLUMjA Ha NapKWUHI MpPOCTOPY HaMeEH-EHOM
ayTobycuma 1 oay3eTum Bo3nmma Ha ynasy vy 3emiby — 30Ha 2.5

MpeameTHUM npojekTom, npenBuhieHe cy OBe MOBPLUMHE 3a MapKUMHr aytobyca wu
ofys3eTux Bo3una, npukasaHe Ha cnvum 9.3.1.

O / H . S
Cnuka 9.3.1. Lematckn npukas 3oHe 2.5

Ha ynasy y semrby 13 cmepa Mahapcka - Cpbuja, rpagm ce HoBa NapKUHI NOBPLUMHA 3a
aytobyce Ha TpeHyTHO nocTtojehoj 3eneHoj noBpLwKUHK. MMapKMHI NOBpLUMHA Hanasn ce
HernocpeaHO HaKoH LLapUHCKO - MacoLLKe KOHTPOre, ca AecHe CcTpaHe. YCBojeHa je ucta
KONMOBO3HA KOHCTpYyKUMja Kao W Ha pfgenoBuma caobpahajHe Tpake 3a ayTobycku
caobpahaj, HenocpeaHo Npe 1 rnocrne nacoLlke KOHTPore 3a UCTU CMep.

KoHcTpykuuja ce cactoju u3 cnegehmx cnojesa:

- AB11c NMmb 45-80/65, d= 4cm
- BHC22cA Nwvb 45-80/65, d= 6cm
- BHC22cA BbuTt 50/70, d= 7cm

[OpobrbeHn kameH 0/31,5 mm, d=20cm
- OpobrbeHn kameH 0/63 mm, d=25cm
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HoBa konoBo3Ha KOHCTPYKLMja Ha NapKUHI MPOCTOPY HaMeHeHOM ayTodbycuma u
oay3eTUM BO3UnMma Ha usnasy u3 semibe — 3oHa 2.5

Y cmepy Cpbuja - Mahapcka, Bpwn ce npeHaMeHa nocTtojeher napkvHra 3a TepeTHa
BO3uUna, y CMUCNY NPOMeEHe opjeHTauuje NapkuHr MecTta paguv nakwer MaHeBpucamwa
aytobyca npunukom napkupawa. Npunukom npeHameHe gohm he 0o pylwena yrrnosa
noctojehe napkuHr noBpLIMHE N U3page HOBUX KOMOBO3HWX MOBPLUMHA Y CYNPOTHUM
yrrnosvMma, ycren rnoMeHyTe npoMeHe opjeHTaumje. Ha napkuHry ce 3apgpxasa
noctojehun 3actop og npecabpukoBaHnx 6ETOHCKMX enemeHaTa. Ha nospwmHama Koje
ce gorpahyjy ycBojeHa je KOHCTpyKLUMja naeHTu4Ha noctojenoj.

KoHCTpyKuuja oBe NoBpLUMHE cacToju ce o cnegehux cnojesa:

- npechabpurkoBaHn BETOHCKMN eNeMeHTH "6exaToH", d= 8cm
- ApobrbeHn kaMeHu arperaT dopakumja 4/8 mm, d= 3cm
- uemeHT 6eToHcka nnoya, C 35/45 (MB 40), d=22cm
- ApobrbeHn kameH 0/31,5 mm, d=20cm
- ApobrbeHn kameH 0/63 mm, d=20cm

Cnoj 3a dwmHy Huenauwujy npedabpukoBaHnx BubponpecoBaHMX OGETOHCKMX nroya
n3BecTn og ApobrbeHor kKameHor arperata gpakumje 4/8 mm y nebromHmn d =3 cm.

CnojHuue - doyre 3anyHUTK neckom cppakumje 0/2 mm.

3a uemeHT OeTOHCKE nMnoYe MOXEe Ce KOPUCTUTM [OpobrbeHM KameHu arperat
KpeyHraykor nopekna, ¢ 063npom ga nospLuMHa GeTOHCKe NoYve Huje rasHa NoBpLUMHA.

9.4 PekoHcTpyKuMja gena cnyx6eHor nponasa - caobpahajHuue Ha km 0+500
— 3oHa 3.1, cmep: Mahapcka - Cpbuja

36or npeHameHe gena nocrtojeher cnyx6eHor nponasa y CKrony TepeTHOr TepMmnHana,
KOjU Ce yKIbyyyje Ha NMyTHUYKM TepMuHar, noTpebHo je YyKNoHUTU noctojehn 6eToHCKU
3acTop y AyXuMHM og oko 50 m wn um3rpaguTu HOBM 3acTop o npedabprkoBaHUX
BeToHcknx "GexaToH" nnoya, nowTyjyhn HOBWM npojekaT napTepHor ypehewa n koTte
aaTe y npojekTy caobpahajHuua.

HoBonpojekToBaHa KONMOBO3HA KOHCTpyKUMja Ha cnyx6GeHom nponady ofrosapa
koHcTpykumju TUIM - 9, n3 osor npojekta. MNognora 6eToHckum "BexaToH" nnovama je
ApobrbeHn kameHwn arperat 0/31.5 mm, koju ce yrpahyje Ha Beh nocTtojehn croj
ApobrbeHor kameHor arperaTta 0/31.5 mm n3 noctojehe KOHCTpyKuuje.

. ebromHa
Cnoj A (cm)
BeToHcke nnoye ,bexaToH" 8
KameH dppakuuje 4/8 mm (cpmHa HuBenaumja) 3
AOpobrbenun kamenun arperat 0/31.5 mm 10

MocTojeha KoHCTpyKumja - cnoj apobrbeHor kameHa 0/31.5 mm
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10. NPEMEAQ NPOJEKTHUX PELLEHA HOBUX KONNOBO3HUX KOHCTPYKUUJA

Tabena 10.1. TaGenapHu nNpukas no 3oHaMa MHTEPBEHLIMjE U TUNOBMMA MPOJEKTHUX peLLeHa

Moasona Pexabunutaumja/pekoHCTpyKUMja mnm Twun _ CraLmoHaxa Cmep ECO lMpema nokaumjckum
HoBoOrpagma KOHCTpyKUuje ycnosuma
pexabunuTauuja TUIM 1 0+000,00 —0+150,00 Cpbunja—Mahapcka 16,8x10°
HoBOrpagha TWUIM 2 0+000,00 —0+150,00 Mahapcka—Cp6uja 16,8x10°
1.1 ot iah . OpxaBHu nyT |A pena 6poj
. pbuja—Mahapcka 2,1x10 A1 (E -75
pexabunutaumja TV 1 0+840,00 — 1425000 | o e e a 16,8106 ( )
E 1.2 HoBOrpagha TUIM 4 0+840,00 — 1+575,00 Cpbuja—Mahapcka 14,7x10°
@ 0+086,08 — 0+146,36 Cpbuja—Mahapcka 14,7x10°
CaobpahajHe noBpLUWHe -
13 HoBOrpaaHka ™n2 0+088,84 — 0+150,59 | Mahapcka—Cpbuja 14.7x10° 31183 U3 36MIBE
0+846,69 - 0+891,94 Mahapcka—Cpbuja '
1.4 PEKOHCTpYKLMja TUM 5 0+840,00 — 1+575,00 Cpbuja—Mahapcka 2,1x10¢ ﬂpxaaHX?@ I_A7p5>;ep,a 6poj
. Cpbunja—Mahapcka
2.1 pexabunutauuja TN 1 0+150,00 — 0+840,00 Mahapcka—Cpbuja
0+357,20 — 0+390,45 Cpbuja—Mahapcka
2.2 PEKOHCTPYKLMja ™mn7 0+301,89 — 0+440,00 Mahapcka—Cp6uja 2 1x10° Caobpahajre nospLunHe -
o~ ’ nu3nas U3 semroe
% 0+357,20 — 0+390,45 Mahapcka—Cpbuja
® 2.3 PEKOHCTPYKLMja TUIM 6 0+150,00 — 0+607,10 Cpbuja—Mahapcka
0+180,00 — 0+333,16 .
2.4 HoBOrpagHa TN 3 0+413.83 — 0+674.68 Mahapcka—Cp6uja
PEKOHCTPYKLMja / HOBO TUM 8 0+400,00 — 0+450,04 Cpbuja—Mahapcka EYC
2.5 MapkuHr 3a aytobyce
HOBOIpaaH-a ™na3 0+429,05 — 0+488,87 Mahapcka—Cp6uja MAPKUHT
HoBOrpagHa 0+150,00 — 0+840,00 Cpbuja—Mahapcka
CaobpahajHe noBpLunHe -
TN 4 14,7x10° “ana3s u3 po6Ho -
HOBOIDAALE 0+150,00 — 0+442,40 Mahapcka—Cp6uja LapUHCKOr szMI/IHaJ'Ia
3.1 pan 0+467,43 — 0+840,00 | Mahapcka—Cp6uja
™
® PEKOHCTPYKLMja TUM 9 0+500,00 Mahapcka—Cp6uja - Cnyx6eHun nponas
@
TB
HoBOrpagHa 0+447,21 — 0+662,27 Cpbuja—Mahapcka NapKUHr
108 MM
3.2 VA 4 - I'IapKM:[)zjnTaepeTHa
HoBOrpagHa 0+485,68 — 0+754,16 Mahapcka—Cpbuja NapKUHT
111 MM
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aEMM HUCTpaTusBHa

nuHuja ca Mahapckom

TAM 3 THM2

T™™MN7 —
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(] | = HematsuHa 6/1V,

11000 Beorpag

1. MMpojeKTHO pelieH-€ KONTOBO3HE KOHCTPYKLMje Ha neBoM KonoBo3y (Cpbuja —
Mahapcka) og km 0+000.00 ao km 1+250.00 n Ha gecHom KonoBo3y (Mahapcka
— Cpbuja) og km 0+150.00 go km 1+250.00, nsyseB noBpLUNHE Y 30HMU

NYTHUYKUX TePpMUHanNa.

Tunn1

d=4cm AbB 11c, lNmb 45/80-65
d=6cm BHC 22cA, Nmb 45/80-65

Onuc npojeKkTHor peluexa:

noctojeha KofloBO3Ha KOHCTpyKUUja

Ctpyrame nocrtojehux accdanTtHux crnojeea
y AebrbmnHm d=10 cm [0 KoTa Ha3Ha4YeHux
y nonpeyHuM npodunuma.

Ynwhene nospLUnHe Ba3gyxom noa
NPUTUCKOM.

Monpaeka NogyXHWX NyKOTUHA U ApYyrux
owTehena Ha acdanTy.

Mspaga HoBmx accanTHuX crojesa.

Mpe yrpaagwe cBakor accanTHor croja
nognory Tpeba ncnpckatu nonumep -
MOLMPUKOBAHOM BUTYMEHCKOM
€MYI31joM.

2. MMpojeKkTHO pelLueH€ KONTOBO3HE KOHCTPYKLUMje Ha AecHOM KonoBo3y (Mahapcka
- Cp6uja) og km 0+000.00 go km 0+150.00, Kao n Ha HOBOMPOjeKTOBaHMM
npowunpewmma (ynuB / UI3NUB ca TepeTHOr TepMuHana).

Tin 2

d=4cm AB 11c, lNmb 45/80-65
d=8cm BHC 22cA, Nmb 45/80-65

d=8cm BHC 22cA, but 50/70

d=15cm [OpobrbeHun kameH 0/31.5 mm

d=20cm [OpobrbeHn kameH 0/63 mm

Onuc npojeKkTHOr peLueka:

Mocterbuuya:

d=25cm Apob6rbeHn kameH 0/63 mm

Yknawahe noctojehe KonoBosHe
KOHCTPYyKUMje Ha OeCHOM KOMoBO3Yy A0 KoTa
Ha3Ha4YeHUX y NonpeYyHnm npocumnmma.
AcdanTHe cnojese yKNOHUTU CTPYrakem.
30ujarbe Hacuna Ha NUHKjK Uckona.
M3paga noctersuyHor cnoja og gpobreeHor
kameHa 0/63mm.

M3paga HoBUx aownx Hocehmnx cnojesa of
ApO6IbEeHOr KameHa.

M3papa HoBux acdanTHUX crojeBsa.

Mpe yrpagke cBakor acdanTHor cnoja
nognory Tpeba ucnpckatm GUTyMeHCKoM,
OAHOCHO nonumep BUTyMEeHCKOM
€Myn3njom.

Ha HoBOMNpoOjekTOoBaHMM NpoLLMpeEHMa 3a
yNuB/U3nuB ca TepeTHUxX TepMmnHana (3oHa
1.3) Ha npupoaHO TNO — NOATNO NOCTaBUTU
cenapawyMoHN HETKaHWN reOTEKCTUI TEXMHE
300 g/m? kako 6u ce NpUpoaHO TNo
OABOjUIIO O TEXHOrEHOr MaTtepujana.
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3. MMpojekTHO pelwwere hrnekcndunHe KONOBO3HEe KOHCTPYKLMje Ha NoBpLUMHaAMa
HamelweHUM ayToOGycKkoM caobpahajy ucnpepn 1 usa objekra LapuHcKo-
nacowke KoHTpone, cmep Mahapcka - Cpbuja

Tin 3

d=4cm AB 11c, NMub 45/80-65
d=6cm BHC 22cA, lNub 45/80-65

d=7cm BHC 22cA, but 50/70

d=20cm [OpobsbeHn kameH 0/31.5 mm

d=25cm [OpobrbeHn kameH 0/63 mm

Onuc NpojeKkTHOr peLleka:

nocrerbuua: necak min. 30cm

MnaHmpare 1 Barbame NocrerbuLe.
WM3papa gowsux Hocehux cnojesa oa
OpobrbeHor kameHa.

W3papa accanTtHux cnojesa.

Mpe yrpagke cBakor accanTHor cnoja
nognory Tpeba ucnpckatn GUTYMEHCKOM,
OOHOCHO nonnmep GUTYMEHCKOM
eMyn3njom.

Ha HoBoNpojekToBaHMM NoBpLUMHaMa
(3oHa 2.4 1 3oHa 2.5), HamereHNx
ayTobyckom caobpahajy, Ha NpUpoOLHO TNo
(mogTno) noctaBnTK cenapauuoHn
HeTKaHu reoTekcTun TexxuHe 300 g/m?
Kako 6v ce npypogHO TNO O4BOjUMO 04
TeXHOreHor matepujana.

4. lpojeKTHO pelueHe KpyTe KONTOBO3He KOHCTPYKUUje Ha HOBUM Tpakama 3a
npucTyn TepeTHOM TepMuHany 13 npasua Cpbuja — Mahapcka.

MpojekTHO pelerwe Ha caobpahajHuLama y OKBUPY TEPETHUX TepMUHana.

npOjeKTHO pewewme Ha NapKUHI NoOBpLUMHaMa Y OKBUPY TepeTHUX TepmMmuHana.

MpojekTHO pelwewe Ha npowmnpewnma nocrojehe Kpyre KonoBosHe
KOHCTpPYKUMUje Ha TepeTHOM TepMuHany u3 npasua Mahapcka - Cpbuja.

THhn 4

LiemeHT GeToHcka nnoya,
C35/45 (MB40)

I d=6cm  BHC 22 A, But 50/70

d=22cm

d=15cm [OpobrbeHun kameH 0/31.5 mm

d=30cm [OpobrbeHn kameH 0/63 mm

Onuc npojeKkTHOr pelueka:

nocrterbuua: necak min. 30cm

MnaHupare n Barbawe nocrerbule.
M3paga powux Hocehux cnojeBa of
ApobrbeHor kKameHa.

WN3papa acdantHor cnoja BHC 22 A.

Mpe yrpagkwe acdanTHor croja nognory
Tpeba ncnpckatn 6UT. eMynaunjom.

3acTop KOMOBO3HE KOHCTpyKUWje U3BECTU
of uemeHT 6eToHa, mapke C35/45 (MB40)
ca epynTMBHWM arperatoM U apMaTypHOM
Mpexom Q188 npotmB  pasBujara
npcnuHa. bBeToH Mopa  3agoBOrbUTU
cnegehe napameTpe: XD3+XM3+XF4.

Ha HoBoMnpojekToBaHMM NoBpLUMHama
(BoHa 3.1 1 3oHa 3.2) y okBMpY TEpETHOr
TepMuHana, Ha NpMpPoAHO Tno (NoATo)
NoCTaBnTM cenapaumnoHmn HETKaHM
reotekctun TexuHe 300 g/m? kako 6u ce
NPVPOAHO TIIO OABOjUITO O TEXHOTEHOT
MaTepwujana.
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5. lNpojeKTHO pelleHe KONTOBO3HEe KOHCTPYKLUMje Ha 3ayCTaBHOj Tpauu Ha fieBOM
konoBo3y og km 0+840.00 go km 1+575.00, Cpbuja — Mahapcka

Tins Onuc npojeKkTHor pelueka:
d=5cm AbBb 11c, Nmb 45/80-65 - Yknawame nocrojehnx acantHux
d=7cm BHC 22cA. NvB 45/80-65 crnojesa y AebrbuHn 5+7=12cm u cnoja

HeBe3aHor arperaTa y ebrsuHu 8cm Ha
3ayCcTaBHOj TpaLuun Ha NeBOM KONOBO3Y 0
KOTa Ha3Ha4YeHUX y nonpevyHum

. - npodunmma. AcchanTtHe crnojeBe YKNOHUTH

noctojeha KoNoBO3Ha KOHCTPYyKUuja cTpyrarem.

- [naHupare n 3bujakbe maTepujana Ha
NNHKjK nckona.

- WNapapga HoBux accanTHux cnojesa: BHC
22cA but 50/70 y pebrbnHn d=8cm, BHC
22cA lNvb y gebrbnin d=7cm n Ab 11c
Mvb y nebrmuHn d=5cm.

- [pe yrpaghe cBakor acanTHor croja
noanory Tpeba ucnpckatn GuTymeHckom,
OOHOCHO Nnonumep GUTyMEHCKOM
€MYIn3unjom.

d=8cm BHC 22cA, but 50/70

6. lMpojeKkTHO peLueHe KONMOBO3HE KOHCTPYKUMje Ha byayhem TepmuHany 3a
aytobyce 3a cmep Cpbuja — Mahapcka (npeTxoAHO: TepMUHar 3a TepPeTHU
cao6pahaj) ogq km 0+150.00 go km 0+607,10

TN 6 Onuc npojeKkTHOr pelueka:
- Pasbuvjane 1 yknaware 6eToHa Tj. CBUX
d=20cm LlemeHT 6eToHcka nnoya, nroya Koje cy nykrne u u3ryburne HOCUBOCT.
C35/45 (Mb 40) - WN3pyBaBare Bazgyxom nof NpuUTUCKOM
. . OOJIOMIbEHUX AENOBa LLEMEHTHE
noctojeha KonoBo3Ha KOHCTpyKUUja cTabunusauuje y noanosm 6eToHcKe
nrove.

- [MocTaBrbarbe HajroHcke honuje Ha
LeMeHTHY cTabunusauujy.

- bywewe pyna y noctojehum nnovyama 3a
yMeTamwe MOXAaHuKa 1 yrpaaha
MOXAaHuKa.

- WN3nuBane GeToHCKux nnova
C35/45 (MB 40) ca epynTUBHUM
arperaTom.

7. TpojeKTHO peleHe KONTOBO3He KOHCTPYKLIMje Y 30HU LLapUHCKO-NacoLlKe
KOHTpONe Ha NYTHUYKOM TepMUHany

mnz Onuc NpojeKkTHOr pellea:
d=4cm AB 11c, Nmb 45/80-65 - Yknawane 3acTtopa o ,0exaTtoH* nnoya
1 cnoja necka y yKynHoj gebromHn 11cm.
d=7cm BHC 22cA. NMvb 45/80-65 - Yvwhere nosplunHe noctojeher 6eToHa
’ YennyHMM YeTKama v u3gyBaBare
AcdrantHa apmaTtypHa Mpexa

: . Ba3gyxoM Nnog MpUTUCKOM.

HOCTOJeha KOJ10BO3Ha KOHCTpPYKUMja - Yrpagtba acantHe apmaTypHe Mpexe.

- WNspapa HoBuMx acanTHMX criojeBa.

- [pe yrpagre cBakor acanTHor crnoja
noanory Tpeba ncnpckatu nonmmep -
MOAM(PUKOBAHOM BUTYMEHCKOM
€MYI31joM.
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MpojekTHO pelleHe KONTOBO3HE KOHCTPYKLIMje Ha NOBPLUMHN HaMeHEeHOj 3a
napkupame aytobyca u3 cmepa Cpbuja — Mahapcka.

Tnnas

d=8cm bBeToHcke nnoye ,BexaTtoH"

d=3cm KameH dpakumje 4/8 mm

LlemeHT 6eToOHCKa nnova,

d=22¢M  ~35/45 (MB 40)

d=20cm [OpobrbeHun kameH 0/31.5 mm

d=20cm [OpobrbeHn kameH 0/63 mm

Onuc npojeKkTHor pelueka:

- [naHupatbe 1 Barbake NocTerbmue.

- W3spaga gowmx Hocehux crojesa o,
ApobrbeHor kKameHa.

- Hocehwu cnoj nssectu og LeMeHT 0eToHa,
C35/45 (MB 40).

- BacTtop nssectu og npecabpumkoBaHmx
OeTOHCKNX enemeHarTa.

- Ha HosonpojekToBaHoj noBpwmHKU (30Ha
2.5), Ha npupoaHo TNo — NOATNO
NnoCcTaBMTU cenapaumoHn HETKaHU
reotekcTun TexwuHe 300 g/m? kako 6u ce
NPUPOAHO TNO OABOjUITIO Of TEXHOrEHOr
mMarepuvjana.

©

nocrtojehun Hacun o necka

MpojeKkTHO pelueHe KONTOBO3HE KOHCTPYKLUje Ha NOBPLUMHU HaMeHEHOj 3a

cnyx6eHun npona3s ns cmepa Mahapcka —

Thno9

d=8cm bBeToHcke nnoye ,BexaToH"

d=3cm KameH dpakumje 4/8 mm

d=10cm [OpobrbeHun kameH 0/31.5 mm

Cpo6uja.

Onuc npojeKkTHor pelueka:

- Yknawane nocrojeher 6eToHckor
3acTopa. Pvneposane noctojeher cnoja
apobrbeHor kameHa 0/31,5 mm ucnop,
YKITOH-EHOT OETOHCKOT 3acTopa, kako 6u ce
Be3ao noctojehun n HosoyrpaheHu
OpobIbeHN KaMeH.

- WNspapa powber Hoceher crnoja oA

noctojehu cnoj apo6rbeHor kameHa 0/31.5

OpoGrbeHOTr KaMeHa.
- 3actop n3BecTu og npedabprkoBaHmx
OEeTOHCKUX ernleMeHaTa.

OAroBOpHM NPOjeKTaHT:

Brnagumunp Bocnap, gunn.rpah).uHx.
nuueHua 6p. 315 5409 03

B Heer e

MpojekTaHT capagHUK:
CtedpaH Ctojunosuh, mactep nHx.rpaf.

Q_/-%'\‘\PV Lc{
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Mpwnor la:

Mpwnor 16:

Mpwnor Il

Mpwnor Il

Mpwnor IV:

Mpunor V:

CNUCAK NPUNOIA

Mpukas yTBphHeHnx CTPYKTypa KONMOBO3HUX KOHCTPYKUM]A ............

doTogokyMeHTauMja y3opaka 13 3actopa nocrojehumx
KOJTOBO3HMX KOHCTPYKLMja 0OBnjeHnX n3Boherem NCTPaKHMUX
BOYLLOTUHA ...ttt e e e e e e e e e e e e e e e e e e a e annnes

M3BeLwlTaj 0 HOCMBOCTWN KOFTOBO3HE KOHCTPYKLMje Ha OCHOBY
N3MEPEHNX AEMIMEKCHUIA ..cceeveeeeeieeeiiiiiiiiiiisasse s s e e e e e e e e e eeeeeeeeeennnnees

MpopayyH gednekcnja pagm ogpehmsamwa edpekTmBHE
HOCMBOCTU Ha NOCTEIBULMN — TUTT 2 oo

MpopayyH HanoHa n gedopmaumja y BULLECIIOjHOM enacTUYHOM
cucTemy 3a notpebe aHanuae 3amopa y KOfIOBO3HO)
KOHCTPYKUMIN — TUITT 2 e e

[MpopayvyH HanoHa 1 gedopmaumja y BULLECIIOjHOM enacTU4HOM
cuctemy 3a notpebe aHanmae 3amopa y KONOBO3HO)]
KOHCTPYKLUMIM — TUITT 3 .
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Mpunor la: lNpukas yTBpheHnX CTpyKkTypa
KOJIOBO3HUX KOHCTPYKLMja
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YTBpheHe pebrbuHe cnojeBa M BpCTe MaTepujana M3 noctojehe KOomoBO3HE
KOHCTpyKUMje neduHNcCaHe u3 U3BEOEHUX WCTPaKHUX OywoTuHa Ha nocTtojehum
caobpahajHium noBpLUMHaMa npukasaHu cy TabenapHo:

UctpaxHa bywoTtuHa b-1,

Ta6ena M1a.1 NonpeyHn npecek KONTOBO3HE KOHCTPYKLUMjE N3 NCTpakHe OywoTuHe b-1

[ebrbuHa cnoja

[m]

Cnojesu BusyenHa knacudukaumja

d=0.13 AcdpanTtHu cnojesu (7cm AB11 + 6cm BHC 22)
d=0.28 OpobrbeHn kameHn arperaT 0/31.5 mm
d=0.30 [pobreeHn kameHn arperat 0/63.0 mm

Hacun og necka — npawunHacT, CUTHO3PH

d=2.30 (nabopatopujckn CBR=14,8%)

d=0.70 [NpawwmnHa — NeckoBUTO rMHOBUTA

UcTtpaxHa 6ywoTuHa b-2,

Tabena M1a.2 lNonpeyHn Npecek KONOBO3HE KOHCTPYKUKje U3 nctpaxHe bywotnHe b-2

[ebrbnHa cnoja

Cnojesu (mi BusyenHa knacudukauuja
d=0.20 AcdantHu cnojesu (5cm AB11 + 7cm BHC 22 + 8cm BHC 22)
d=0.20 OpobrbeHun kameHn arperaT 0/31.5 mm
d=0.25 [pobrbeHun kameHn arperaT 0/63.0 mm
d=210 Hacun oa necka — npawmHacT, CUTHO3PH
- (nabopatopujckn CBR=13,2%)
d=0.70 MpawunHa — neckoBUTO rMMHOBUTA
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UctpaxHa bywoTtuHa b-3,

Ta6ena M1a.3 NonpeyHn npecek KONTOBO3HE KOHCTPYKLMjE N3 NCTpaxkHe OywoTmHe b-3

[ebrouHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
d=0.18 AcanTtHu cnojesu (7cm AB16 + 11cm BHC 32)
d=0.20 [pobrbeHun kameHn arperaT 0/31.5 mm
d=0.30 [pobrbeHn kameHn arperat 0/63 mm
d=232 Hacun oa necka — npalumMHacT, CUTHO3PH

(nabopaTtopujckn CBR=13,8%)

- npaLIJI/IHa — NEeCKOBUTO MnHoBUTa

UcTpaxHa 6ywoTtuHa b-4,

Tabena M1a.4 MNonpeyHn Npecek KONOBO3HE KOHCTPYKUKje U3 uctpaxHe OywoTtuHe b-4

[ebrbnHa cnoja

Cnojesu mj BusyenHa knacudukauuja
d=0.18 AccpanTHu cnojesu (7cm AB16 + 11cm BHC 22)
d=0.25 OpobrbeHun kameHn arperaT 0/31.5 mm
d=0.25 OpobrbeHun kameHn arperaT 0/63.0 mm
d=232 Hacun oa necka — npawmHacT, CUTHO3PH
- (nabopatopujckn CBR=14,0%)
d=0.60 MpawunHa — neckoBUTO rMMHOBUTA

2019 - 620 — 10 — CAO - K2/3 113



CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemawunHa 6/IV, 11000 Beorpapg

SAOBRACAJNI INSTITUT

UctpaxHa bywoTtuHa b-5,

Ta6ena M1a.5 NonpeyHn npecek KONIOBO3HE KOHCTPYKLMjE N3 NCTpaxkHe bywoTmHe b-5

[ebrouHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
d=0.20 BeToHcka nnova
d=0.10 LlemeHTHa cTabunusaumja
d=0.35 WrbyHak 0/63.0 mm
d=0.70 Hacwvn oa necka — npawmHacT, CUTHO3PH
' (nabopatopujckn CBR=14,2%)
d=3.15 [NpalwmnHa — NeckoBUTO rIMHOBUTA

UctpaxHa bywoTtuHa B-6,

Tabena NM1a.6 NonpeyHn npecek KONOBO3HE KOHCTPYKLMje U3 ucTpaxHe bywoTtuHe b-6

[ebrbnHa cnoja

Cnojesu BusyenHa knacudukauuja

[m]
d=0.195 AcdpanTtHu cnojesun (8cm AB16 + 11.5cm BHC 22)
d=0.45 OpobrbeHun kameHn arperaT 0/63.0 mm
d=157 Hacun oa necka — npawmHacT, CUTHO3PH
d=090 MpalmHa — NeckoBUTO MMUHOBUTA

(nabopatopujckn CBR=8,6%)
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CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemawunHa 6/IV, 11000 Beorpapg

SAOBRACAJNI INSTITUT

UctpaxHa bywoTtuHa b-7,

Ta6ena M1a.7 NonpeyHn npecek KONTOBO3HE KOHCTPYKLUMjE N3 NCTpakHe OyoTuHe b-7

[ebrouHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
|| H d=0.08 .bexaToH" nnoue
d=0.03 Mecak
d=0.20 BeToHcka nnouva
d=0.40 [pobreeHn kameHn arperat 0/63.0 mm
d=130 Hacwn oa necka — npawmHacT, CUTHO3PH
o (nabopaTopujckn CBR=14,0%)
d=0.20 MpawmrHa — NeckoBUTO rMUHOBUTA

UcTpaxHa 6ywoTtuHa B-10,

Tabena NM1a.8 NonpeyHn npecek KONOBO3HE KOHCTPYKLMje U3 uctpaxHe bywoTtunHe b-10

HebrbuHa cnoja

CnojeBu (mj BusyenHa knacudukauuja
d=0.19 AccanTHn cnojesu (8cm AB16 + 11cm BHC 22)
d=0.12 OpobrbeHn kameHn arperat 0/31.5 mm
d=0.43 OpobrbeHun kameHn arperat 0/63.0 mm
d=0.97 Hacwn oa necka — npawmHacT, CUTHO3PH
e (nabopatopujckn CBR=14,2%)
d=0.70 [NpawmnHa — NeckoBUTO rIMHOBUTA
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CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemanuHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

UctpaxHa bywoTtnHa b-11,

Ta6ena M1a.9 NonpeyHn npecek KONTOBO3HE KOHCTPYKLUMje N3 NcTpaxHe bywoTuHe b-11

[ebrbuHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
d=0.13 AcdpantHu cnojesu (5cm AB11 + 8cm BHC 22)
d=0.18 [pobrbeHn kameHn arperaT 0/31.5 mm
d=2.10 Hacwun oa necka — npawmHacT, CUTHO3PH
d=0.50 [NpawmHa — NeckoBUTO rMHOBUTA

UctpaxHa bywoTtnHa b-13,

Tabena NM1a.10 MNonpeyHn npecek KONMOBO3HE KOHCTPYKUMje N3 uctpaxHe bywotunHe b-13

[ebrbnHa cnoja

Crnojesu BusyenHa knacudukauuja

[m]
d=0.18 AcdpanTthn cnojesu (8,5cm AB16 + 9,5cm BHC 22)
d=0.22 OpobrbeHun kameHn arperaT 0/31.5 mm
d=0.30 OpobrbeHun kameHn arperaT 0/63.0 mm
d=2.00 Hacun oa necka — npawmHacT, CUTHO3PH
d=0.30 [MpalumHa — neckoBUTO rMNHOBUTA
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CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemawunHa 6/IV, 11000 Beorpapg

SAOBRACAJNI INSTITUT

UctpaxHa bywoTtnHa b-14,

Ta6ena M1a.11 NonpeyHn Npecek KONTOBO3HE KOHCTPYKLUMjE N3 UCTpaxkHe OywoTtuHe b-14

[ebrbuHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
d=0.19 AcanTHu cnojesu (8.5cm AB16 + 10.5cm BHC 22)
d =0.205 [pobrbeHn kameHn arperaT 0/31.5 mm
d=0.225 [pobrbeHn kameHn arperaT 0/63.0 mm
d=2385 Hacwn oa necka — npawmHacT, CUTHO3PH
- (naGopatopujckn CBR=14,4%)
d=2.40 [NpawwmnHa — NeckoBUTO rMHOBUTA

UctpaxHa bywoTtmHa b-15,

Tabena NM1a.12 NonpeyHn npecek KONMOBO3HE KOHCTPYKUMje N3 uctpaxHe bywotnHe b-15

OebrbuHa cnoja

Cnojesu BusyenHa knacudukauuja

[m]
d=0.18 AccanTHn cnojesu (8cm AB16 + 10cm BHC 22)
d=0.40 [OpobreeHun kameHn arperat
d=204 Hacwvn oa necka — npawmHacT, CUTHO3PH
- (nabopatopujckn CBR=14,4%)
d=0.40 MpawunHa — neckoBUTO rMMHOBUTA
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CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemanuHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

UcTpaxHa 6ywoTuHa B-16,

Ta6ena M1a.13 NonpeyHn Npecek KONTOBO3HE KOHCTPYKLUMje N3 nctpaxkHe oywotmHe b-16

[ebrouHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
d=0.18 BeToHcka nnova
d=0.14 LlemeHTHa cTabunusaumja
d=0.30 WreyHak 0/63.0 mm
d=257 Hacun oa necka — npawmHacT, CUTHO3PH
d=2.20 MpawmrHa — NeckoBUTO rMUHOBUTA

UctpaxHa bywoTtnHa b-17,

Tabena M1a.14 lNonpeyHn Nnpecek KONOBO3HE KOHCTPYKUMje N3 uctpaxHe bywoTtnHe b-17

[ebrbnHa cnoja

Crnojesu BusyenHa knacudukauuja

[m]
d=0.20 BeToHcka nnoya
d=0.14 LlemeHTHa ctabunusaumja
d=0.23 WreyHak 0/63.0 mm
d=344 Hacun og necka — npalumMHacT, CUTHO3PH
o (nabopatopujckn CBR=14,4%)
d=0.40 [NpawmnHa — NeckoBUTO rIMHOBUTA
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CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemanuHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

UcTpaxHa 6ywoTtuHa B-18,

Ta6ena M1a.15 NonpeyHn Npecek KONTOBO3HE KOHCTPYKLUMjE N3 UCTpaxkHe OywoTmHe b-18

[ebrouHa cnoja

Cnojesu BusyenHa knacudukaumja

[m]
d=0.22 BeToHcka nnouva
d=0.20 LlemeHTHa cTabunusaumja
d=0.20 WreyHak 0/63.0 mm
d=268 Hacwvn og necka — npalunHacT, CUTHO3PH
' (nabopatopujckn CBR=14,2%)
d=0.70 [NpawwmnHa — NeckoBUTO rIMHOBUTA

UctpaxHa bywoTtmHa b-19,

Tabena NM1a.16 NonpeyHn Nnpecek KONOBO3HE KOHCTPYKUMje N3 ucTpaxHe bywotnHe b-19

[ebrbnHa cnoja

CrnojeBu BusyenHa knacudukauuja

[m]
d=0.20 BeToHcka nnoya
d=0.10 LlemeHTHa cTrabunusaumja
d=0.30 OpobrbeHn kameH
d =240 Hacuvn oa necka — npawmHacT, CUTHO3PH
- (nabopatopujckn CBR=14,2%)
d=2.00 [NpawmnHa — NeckoBUTO rIMHOBUTA
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CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
HemanuHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

UctpaxHa bywoTtuHa B-20,

Ta6ena M1a.17 NonpeyHn Npecek KONTOBO3HE KOHCTPYKLUMjE N3 NCTpaxkHe bywoTtmuHe Bb-20

[ebrouHa cnoja

Cnojesu BusyenHa knacudukaumja

(m]
|| H d=0.08 .bexaToH" nnove
d=0.03 Mecak
d=0.22 BeToHcka nnova
d=0.30 WrbyHak 0/63.0 mm
d=2.50 Hacun oa necka — npawmHacT, CUTHO3PH
d=1.90 [NpawwmnHa — NeckoBUTO rIMHOBUTA

UctpaxHa bywoTtnHa B-22,

Tabena M1a.18 NonpeyHn Npecek KONMOBO3HE KOHCTPYKUMje U3 NcTpaxHe dywoTtuHe b-22

[ebrbnHa cnoja

CrnojeBu BusyenHa knacudukauuja

[m]
d=0.16 AccbanTHu cnojeeu (4cm AB11 + 12cm BHC 22/32)
d=0.25 OpobreeHn kameHn arperaT 0/63.0 mm
d=119 Hacun oa necka — npawmHacT, CUTHO3PH

o (nabopatopujckn CBR=14,6%)
d=1.40 MpawunHa — neckoBUTO rMMHOBUTA
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SAOBRACAJNI INSTITUT

CAOBPARAJHU UHCTUTYT UUN p.o.0

HemawunHa 6/IV, 11000 Beorpapg

UctpaxHa bywoTtnHa B-23,

Ta6ena M1a.19 lNonpeyvHn Npecek KONTOBO3HE KOHCTPYKLUMjE N3 NCTpaxkHe OywoTtmuHe b-23

Crojesm OebrbuHa crnoja

BusyenHa knacudmkavmja

[m]
|| H d=0.08 .bexaToH" nnove
d=0.03 Mecak
d=0.22 BeToHcka nnouva
d=0.25 WrbyHak 0/63.0 mm
d=0.90 Hacun oa necka — npawmHacT, CUTHO3PH
' (nabopatopujckn CBR=13,4%)
d=0.50 [NpawwmnHa — NeckoBUTO rIMHOBUTA

UcTpaxHa bywoTuHa B-25,

Tabena M1a.20 lMonpeyHn npecek KONMOBO3HE KOHCTPYKUMje N3 ucTpaxHe bywotnHe b-25

OebrbuHa cnoja

Cnojeu (mj BusyenHa knacudukauuja
d=0.22 BeToHcka nnoyva
d=0.28 WreyHak 0/63.0 mm
d=0.70 Hacun og necka — npalumHacT, CUTHO3PH
d=080 MpawunHa — neckoBUTO rMMHOBUTA

(nabopaTtopujckn CBR=9,5%)
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s CAOBPARAJHU UHCTUTYT UUN p.o.0

SAOBRACAJNI INSTITUT

(] | = HematbuHa 6/IV, 11000 Beorpap

UcTpaxHa bywoTtuHa b-28,

Ta6ena M1a.21 NonpeyHn Npecek KONTOBO3HE KOHCTPYKLUMjE N3 NCTpakHe OywoTmuHe b-28

[ebrouHa cnoja

Cnojesu (m] BusyenHa knacudmkaumja
d=0.16 AcdanTthHu cnojesu (7cm AB16 + 9cm BHC 22)
d=0.14 Opob6rbeHn kameHn arperat 0/31.5 mm
d=0.20 [pobrbeHn kameHn arperaT 0/63.0 mm
d=1.00 Hacwn oa necka — npawmHacT, CUTHO3PH
' (nabopatopujckn CBR=14,5%)
d=0.60 MpawwnHa — NneckoBUTO rMMHOBUTA
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. CAOBPAKRAJHU UHCTUTYT UUN Ap.o.0

AAAAAAAAAAAAAAAAAAA

(] | = HemamumHa 6/IV, 11000 Beorpan

Mpunor 16: doTogoKyMeHTaUuja y3opaka U3 3actopa

NocTojehnx KONMOBO3HMX KOHCTPYKLUMja

[06UjeHNxX n3BoheHeM UCTPaXHMX BYLLOTMHA
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

i i Hl Tt iy g

34567830

CAOBPATRAJHM UHCTUTYT UYN a.0.0

Hewmaromna 6/1V, 11000 Beorpan CAOBPARAJHU UHCTUTYT UMN a.o.0

Hemarwuna 61V, 11000 Beorpaa

ACOANTHU CNIOJEBU AC®ANTHMU CNIOJEBM

WCTPAXHA BYLWOTUHA B-1 WUCTPAXHA BYLLIOTUHA B-1

O6jexar: Ayfonyr E-75, rpauunm npenas , XOProw*
npenasa ,XOPIOwWw®

O6jexar: AyronyT E-75, rpaHuiHu npenas ,, XOProw“
PeKOHCTPyKUMja 1 Np! pal P »XOPTrOWw

pai

Crnuka 116.1 Y3opak accanTHux crojesa n3 6ywoTtuHe b — 1, Cnuka N16.2 NopHa noBpLUMHa y30pka acdanTHUX criojesa u3s
km 1+258.38 6ywotnHe b — 1, km 1+258,38
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

CAOBPARAJHU MHCTUTYT LUUN a.0.0
Hemawuna 61V, 11000 Beorpaa

CAOBPARAJHU UHCTUTYT UUN a.0.0
Hewmareuna 61V, 11000 Beorpaa

ACO®AITHU CNOJEBU
AC®ANTHU CNNIOJEBU

WUCTPAXHA BYLIOTUHA B-4
UCTPAXHA BYLWWOTUHA B-4

OG6jexar: AytonyT E-75, rpaHuyHm npenas L+XOProw-
npenasa ,XOProOL“

unp pa

O6jekat: AyTonyT E-75, rpannynm npenas , XOPIrow*
ja u np P XOProw"

Cnwka I116.3 Y3opak acanTHux cnojesa u3 dywotnHe b — 4, Cnwka M16.4 Moprea NOBPLUMHA y30pKa acanTHUX crojesa 13
km 0+970.27 oywotuHe b — 4, km 0+970.27
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SAOBRACAJNI INSTITUT

CAOBPARAJHU UHCTUTYT UUIN p.o.0

HemanunHa 6/1V, 11000 Beorpag

CAOBPARAJHM MHCTUTYT UMM a.0.0
Hewanmna 61V, 11000 Beorpag

AC®AJTHU CNOJEBU

WUCTPAXHA BYLIOTUHA B-5

O6jexar: AytonyT E-75, rpanmunn npenas . XOPIOLW*
PexoHCTpyKumja U Npowmnperse rpanuyHor npenasa , XOPIOLW*

Cnuka NM16.5 Y3opak 6eToHckor 3acTopa u3 6ywoTtuHe b — 5,
km 0+497.93

2019 - 620 —

CAOBPARAJHM UHCTUTYT LUUN p.0.0
Hemawma 61V, 11000 Beorpan

AC®AINTHU CIIOJEBU

UCTPAXHA BYLIOTUHA B-5

O6jekar: Ayronyt E-75, rpannynm npenas , XOProw*
" P »XOProw*

Cnuka NM16.6 MNoprba noBpLunHa y3opka GeToHCKor 3acTopa M3 OyLwoTuHeE
B — 5, km 0+497.93
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

CAOBPAHAJHM MHCTUTYT UMN a.0.0
Hemaswa 61V, 11000 Beorpag

-
cip

CAOBPARAJHN MHCTUTYT UMN g.o.0
Hewarouwa 6V, 11000 Beorpag

AC®ANTHU CNOJEBU
ACOANTHU CNOJEBKU

WUCTPAXHA BYLLOTUHA B-6
UCTPAXHA BYWIOTUHA B-6

O6jexar: AyronyT E-75, rpannynn npenas , XOProw*
PexoHCTPYKUMja 1 NPOWMper-e rpaHuyHor npenasa , XOProw"

OBjexar: Ayronyt E-75, rpanuunu npenaa , XOPTOLLI"
" pa npenasa ,XOPIOW™

Cnwka I116.7 Y3opak acanTHux cnojesa u3 dywotnHe b — 6, Cnwka M16.8 MNoprsa NOBPLUMHA y30pKa acanTHUX crojesa 13
km 0+423.02 OoywotunHe b — 6, km 0+423.02
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

CAOBPARAJHU MHCTUTYT UMM a.0.0
Hewawnna 61V, 11000 Beorpaa

b5l CAOBPARAJHU MHCTUTYT UMM a.o0.0
BETOHCKA ZUCRS CIF Hewaswsa 61V, 11000 Beorpan

WUCTPAXHA BYLIOTUHA B-7
ACOANTHU CITOJEBU

WCTPAXHA BYLLIOTUHA B-10

O6jexar: AyTonyt E-75, rpanmuny npenas XOPIOW*
" par L XOPTOW*

OBjexar: nyT E-75, rpaHnynm npenas , XOProw"
hmmm'u;yrnpy;wmﬂ rpanuyHor npenasa , XOPTOW*

Cnuka NM16.9 Y3opak 6eToHcKor 3acTopa u3 6ywoTtuHe b — 7, Cnmka M16.10 Y3opak acdanTHux crnojesa 13 dywoTtmHe b — 10,
km 0+384.56 km 0+296.49
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

) 00 3

Tk e

CAOBPARAJHUA MHCTUTYT UMN a.0.0
Hewmarwsa 61V, 11000 Beorpaa
CAOBPARAJHIA UHCTUTYT uun aoco

Hemaruna 61V, 11000 Beor
ACO®ANTHU CNNOJEBU

AC®ANTHU CNOJEBU
UCTPAXHA BYWWOTUHA B-11

WUCTPAXHA BYLLIOTUHA B-14

O6jexat: Aywny'r E-75, rpannynm npenaa , XOPIOLL*
pa npenasa ,XOPFOWI* OGjexar: Ayronyr E-75, rpanusu npena3 , XOPTOLL"
" pan npenasa , XOProw“

Cnuka IM16.11 Y3opak acganTHux crnojesa us bywoTtuHe b — 11, Cnuka N16.12 Y3opak accanTHux cnojesa u3 6ywotmHe b — 14,
km 0+204.75 km 0+073.52
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

" i o
TR (AT T e

24c65789(01234567 8 91 :

CAOEPAT\AJHM WHCTUTYT UMUN p.0.0
aaaaaaaa a6/V. 11000 Beorpan

CAOEPAT\AJHM WHCTUTYT UMM a.0.0
611V, 11000 Beorpan

AC®AITHU CNNOJEBU

ACOAJITHU CNOJEBU

UCTPAXHA BYLWWOTUHA B-15

WUCTPAXHA BYLWOTUHA B-15

OG6jekat: Ay'runyv E-75, rpannynn npenas , XOProw*
" pal npenasa , XOPIOWw"

Ob6jexat: AyronytEH rpaHuynu npena3s XOProw"
npena3sa , XOProw"

Crnuka 116.13 Y3opak acdantHux crojesa n3 6ywoTtuHe b — 15, Cnvika M16.14 Mopra NOBpLUMHA Y30pka achanTHUX criojeBa n3
km 0+120.48 oywoTtunHe b — 15, km 0+120.48
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

789k 234567839l

Ho

2 CAOBPARAJHA MHCTUTYT UMD no.o
eis Hewsmn 5. 11000 aorpag

CAOBPARAJHW MHCTUTYT UMM A0.0
Howaauna 61V, 11000 Beopad,

BETOHCKA MM0YA BETOHCKA N/IoYA
MUCTPAXHA BYLIOTUHA B-16
WUCTPAXHA BYWOTHUHA B-17

OGjewar: AyronyT E-75, rpanwsnm npenas XOPTOW™

OBjesar; Ayrony E-7S, rpanusnu npenas , XOPrOW"
XOProw*

Cnuka N16.15 Y3opak 6eToHckor 3actopa u3 bywoTtuHe b — 16, Cnuka N16.16 Y3opak 6eToHckor 3actopa u3 bywoTtuHe b — 17,
km 0+242.83 km 0+366.40
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CAOBPAKRAJHU UHCTUTYT UUN p.o.o
HemanunHa 6/1V, 11000 Beorpag

SAOBRACAJNI INSTITUT

CAOBPARAJHU UHCTUTYT UMN p.o.0
Hemania 61V, 11000 eorpan

CAOBPAHAJHU MHCTUTYT UMM ao.0
Homaruna 81V, 11000 Bocrpan

BETOHCKA MIOYA

WCTPAXHA BYLWOTUHA B-23 BETOHCKA NNoYyA

WCTPAXHA BYLLOTUHA B-23

O6jexat: AyronyT E-75, rpaHnunm npenas , XOPTOLW*
" P npena3a ,XOProw*

Ob6jexar: Ayronyr E-75, rpanusnm npenas , XOPTOW*
PexoHCTPYKUM]a W NPOWMPem-e rPanwyHOr npenasa , XOPFOWL*

Cnwka I116.17 Y3opak 6eToHckor 3acTopa 13 byLwoTuHe b — 23, Cnuka M16.18 MNophsa noBpLUMHa y30pKka 6eTOHCKOr 3acTopa u3
km 0+332.06 oywotuHe b — 23, km 0+322.06
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. CAOBPAKRAJHU UHCTUTYT UUN Ap.o.0

AAAAAAAAAAAAAAAAAAA

(] | = HemamumHa 6/IV, 11000 Beorpan

Mpunor Il V3BewwTaj 0 HOCMBOCTM KOSTIOBO3HE KOHCTPYKLNje
Ha OCHOBY M3MepeHuxX gedriekcuja
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M3BELWITAJ O HOCUBOCTW KONMOBO3HE KOHCTPYKUWJE HA
OCHOBY USMEPEHUX OE®IIEKCUJA

Heonuua: NpaHuyHM npenas ,Xoprowu*

1. OMNWTE

Ha ocHoBy yroeopa 6p. 20-9676 oa 02.12.2019.roguHe 3akrbydeHor uamehy CaobpahajHor
wHeTuTyTa UWM A.0.0. u UHeTuTyTa 3a nytese a.g. Beorpapg, WeHcTutyT 3a nyTtese a.fg.
Beorpap je n3paavo MaseluTtaj 0 HOCUBOCTH KONOBO3HE KOHCTPYKLMWjE HA OCHOBY M3MEPEHUX
Aedonekcuja Ha rpaHuyHom npenasy ,Xoprow". [NpeAMeT oBe TexHWYKe JOKyMeHTauuje je
pesuayaria HOCMBOCT Ha BO3HUM W MpeTuuajHium Tpakama y oba cmepa M Ha TepeTHOM
n3nasy v ynasy.

WaBpLueHn cy noTpeGHW TepeHCKX pagoBy U aHanvae nofaraka, a gobujeHn pesynrati gatu
CY Y OKBUpY OBe AoKyMeHTauuje. TepeHcku pagosu ypaheHua cy Tokom HoBembBpa 2019.
rogauHe.

CaTenuTcku Npuka3s npeaMeTHIUX NOBPLUMHA AaT je Ha crnegehoj cnvup.

— C\60TWUA CeBep - Xoprot [T - so3na Tpaka
CyGoruua Cepep - Xoprow [T - npetuiajHa Tpaka

— Xoproul [1] - CyboTiLa Cepep - BoaHa 1paka

Xoprou [T - Cy6otuua Cegep - npeTnuajHa Tpﬂ‘m y

Xoprou M - TepeTHi nanaa

Xoprow [] - Tepetiy ynaa

Google’Earth

) MucwryT 2a nytese ag beorpagy




2. NPUMEHEHW CTAHOAPOU U PAYYHAPCKHW NPOrPAMI

Mpw n3pagu nojeanHnx Aenoea oBe [OKyMeHTaLMje NpUMetseHu cy cneaehn cTaHgapau:

SRPS U.E8.016/1981 - Mepehe gedonekcuja dnekcnbBunHux Konososa.
SRPS U.E8.018/1981 - Ogppefusar-e MmepoaaBHe BpeaHocH Aedbnekcuje drnekcuBunHmx
Konososa.

Kao 1 nocebHa ynyTcTBa 3a npojekToBake pexabunurauuje

- AASHTO GUIDE FOR DESIGN OF PABEMENT STRUCTURES 1993, American
Association of State Highway and Transportation Officials, USA;

- French Design Manual for Pavement Design, LCPC, 1992. Paris

MNopef, Tora, kopuiheHu cy u cneaehu padyHapcKky nporpamu:

O6paga Tekcta
WORD for Windows 7

AHanu3aa nogartaka
EXCEL for Windows 7

O6pana nogaTaka o gednekcuju
ELMOD 6

@ MucmryT 3a nyTese ag bearpan




3. PE3YNTATU MEPEHA AE®NEKCUJA HA MOBPLUMHWN KONOBO3A

3.1. Yeopg
Hedonekcuje, kao nokasateru cTatsa CTPYKTYpe YTBpPHEHW HEeQeCTPYKTUBHOM METOHoM,

M3MepeHe cy TelkuM AedriekTomeTpoM ca nagajyhum tepetom (HWD 8081- Dynatest), y
HoBemBpy 2019. roauHe. ‘

W3sbopom Tepeta v BucuHe naga, HaHowweHa je cuna of ~50 kN Ha KpyxHy nrody npeuHuka
2300 mm, Koja je Guna nocTaerbeHa Ha MOBPLUMHY KorMoBo3a. KoHTakTHO onTepeheme je

Guno ~707 kPa. Ha csakoj MepHoj Tauky Ha KOMNoBo3y, WU3BplieHa cy 3 yaapua. llema
mepHor ypeRaja je npukasaHa Ha cnegehoj cnnuwm:

IijJv

onTepefetwe
g g d reodioH
e mwm A -‘// - \\- ER

D18oo

Necd nekcuonu
6aceH

Cnuka 2 - lllema pada HWD-a

Mepetse [fednexcuje npw cBakoMm yAapUY je BplEeHO reod)OHWMa NOCTABIBEHWUM Ha
cnegehum yaarberbuMa og LieHTpa KpysHe nnoye: r=0 mm , 200 mm, 300 mm, 450 mm, 600
mm, 900 mm, 1200 mm, 1500 mm u 1800 mm wWwTo oaroBapa Ay6uUHW Mepersa aednekcuja
Y LUeHTpy.

Meperbe u pesyntatn mepersa cy npaheHn npeko npolecopa W padvyHapa, a ocuMm
napamartapa rnoj Kojum je U3BpLIEHO Mepetbe W pesynTaTa Mepeta MemMopucaHa je 1 pagHa
- penatMeHa cCTauMOHaXka Koja ce BoAuna Of penepHe Tauke Ha [JeOoHULW, Kao W
TeMnepaTypa Ba3gyxa v Konososa.

Mepetse je BplueHo y Tpary Touka Ha ceakux 50m (CMakHyTO No Tpakama) npu Temneparypu
Basayxa Teay= 11 — 14°C v TemnepaTtypu achanta Tacs = 11 — 15°C.

Oppehueatbe dakropa kopekUmje ymba (Do) 3a noBpLMHE ¢a acdanTHumM 3acTopom, 36or
TemnepaTtype, BpweHo je npema AASHTO meToau kopucTehu 3aBUCHOCTM MpuKasaHe Ha
cnegehem aujarpamy’. dakropu Kopekumje ce kpehy og 1.08 o 1.14.

1 Ananusa HOCWBOCTMW KOMOBO3HUX KOHCTpYKUMja — Moparn M. MnradeHosuh — Mazucmapcku pad,
Geozpad 1996.200.
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Q- 5 10 16 20 25 30 35 40 48
Temnepatypa BuTyMeHOM sezaHar matepujana

s dasfsSem  + dasfei0cm o dasf=20ocm o dasf=30cm

Cnuka 3 — ®axmopu KopeKytije uamepere dedpriexcuje yered ymuuaja memmiepamype

YkynHo je ypaheHo 70 ormTa. 3anmc CBUX MSBPLUEHWX Meperka fediniekcuja aat je y
Mpunory 1 - Pesyntatn usmepeHnx gednekcuja gednekromeTpom ca nagajyhm Tepetom
(HWD).

3.2. Pesyntatin mepetba gednekcuja

Ha cnegehem anjarpamy npukasaqe Cy BpegHOCTW U3MePEHUX Aedpriekcuja Ha TemnepaTypu

| MepeHa
|
| paHuuHK npenaa "Xoprow"
cMmep - Cybotuua cesep - I'M "Xoprow"
BO3Ha + NpeTulajHa Tpaxa
BPEAHOCTH M3MEPeHUX Aednekcuja Ha TeMnepaTypu Mepera
\ w0 chnercuGINHA KONOBOIHA KAHCTRY UG
500
E‘WU e
LT
ézou
3 —~

. =
q‘-@ @sp Q’-‘@ o'-&;‘ u'p e'-“P a'ﬁp a’-’ﬁ Q?gP 0'-&9 u'-’sp q@ o‘-;p Q“é’P m'-‘@ q“@ q'fs? u?'@ tf-ﬁb F L PSP \?SP
Craysonama (km)
Cnuka 4 — dujazpam epedHocmu usMepeHuUx decbrrekcuja Ha memnepamypu Mepersa,
cmep Cybomutia cesep — 1] ,Xopeow" — so3Ha + npemuuyajHa mpaxa
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IpaHudHu npenas "Xaprow"
cmep - [N "Xoprow" - Cyboruua cesep
B803Ha + NpeThUajHa Tpaka
BPBAHOCTU MaMepeHux necnekcuja Ha TeMNepaTypu Meperwa

hnercBunka ! nonyKpyTa KONDBOIHD KOKETPYKUM]A

Hledrercuie (mm)
&
=1

100

. ———— =
FESFFP PP PP PP EPILP PP LP OSSP P PSP
Craynonaia (km)

~—D0o D200 D300 D450 ——DG00 0900 ——D1200 —D1500 —D1800

Cnuka 5 - dujaepam epedrocmu uamepeHux deghriekcuja Ha memnepamypu Mepersa,
cmep 11, Xopaow” - Cybomuua cesep — 803Ha + npemuuyajHa mpaka

MpaHuuHK npenas "Xoprow"
TepeTHu hanas
BPEAHOCTU NIMEPEHYX AedneKcuja Ha TEMNEPaTYPU MEPEHA

800
KPYT& KONOBOIHA KOHCTPYRUMW]S

500
Ee00

300
g
Lo

100 e —— = ==

]
0.007 0.049 0.108
Cralyonada (Km)
—D0 D200 D300 D480 D800 -—-DI00 ——D1200 —D1500 —D1800
Cnuxka 6 - dujazpam epedHocmu uaMepeHux degbriexcuja Ha memnepamypu Mepersa,
[T, Xopzow" — mepemHu uanas
paHuuHn npenaa "Xoprow"
TeperHu ynaa
BPEAHOCTH MamepenHnx gednercitja Ha TEMNEPaTYPH MEpEH:a

o & pykypja | pyra KOHCTpYRUWja

500
Ea00
:
gaeu
&ZUD

0.000 0,025 0.089 011 0.160
Crayvonaxa (km)

— D0 -D200 D300 Das0 -——Dp800 —DI00 ——D1200 —D1500 ~—D1800
Cruxa 7 - Qujagpam epedHocmu usmepeHux decbriexcuja Ha memnepamypu mMepersa,
[T ,Xopaow" — mepemHu ynas

Ha ocHoBy BpegHoCTM npukasaHux Aedriekcuja W aHanuavpaHux —napamertapa
Aedriexcnoror G6aseHa — Do(20°C), SCI 1 BDI, ussplueHa je nogena Ha XOMOreHe noTeae,
0/iBojeHo no cMepoBuMa. [loGujeHn pesynTaTu cy npukasaHu y HapegHum gujarpamuma.
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M “"Xoprow"
cmep - Cy6otrua cesep -1 "Xoprow"
BO3Ha + npervuajHa Tpaka
AujarpaM KymynaTuBHUX pasnuka ZX(Do{Tyaqp)s SCI, BDI)

Craumonaxa (km)
—-Zx (DO(Tref) -~ Zx (SCI) -+ 2% (BD))

Cnuka 8 — dujagpam kymynamueHux pasnuka Zx (Do(Tpep)), Zx(BDI) u Zx(SCI)
cmep Cybomuua cesep — 11 ,Xopeow”

M "Xoprow"
cmep - M "Xoprow™ - CyGotnua cesep
BO3Ha + NpeTurLajHa Tpaka
Avjarpam kymynatueHux pasnuka Zx(Do(T,q), SCI, BDI)

§EETR88739898 88888
& 6 © o o o 6 o o C'cw':l""o“aamn‘ﬁ(mr

——2% (DO{Tref)) = 2x(SCl) -=2x (BD)

Criuxa 9 — dujaepam KymynamusHux pasnuka Zx (Do(Tpep)), Zx(BDI) u Zx(SCI)
cmep 11 Xopeow* — Cybomuya cesep
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M "Xoprow"
TepeTHW u3nas
Avjarpam kymynatneHux pasnuka Zx(Dy(T,.4). SCI, BDI)
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crauun:am(km)
~—2Zx (DO(Tref)) = Zx(SCl) —+2x (BDY)
Cnuka 10— dujagpam kymynamuesHux paanuxka Zx (Do(Tpeq)), ZX(BDI) u Zx(SCH)
[Tl ,Xopeow" — TepemHu u3nas

M Xoprow”
TepeTHw ynas
Aujarpam KyMynaTMBHUX pasnuka Zx(Dy(T,eq). SCI, BDI)

-
-
=]

=
Crauuoxaka {km)

2« (DO(Tref)) —=-2Zx(SCI) -+2Zx (BOI)

Criuka 11 — dujaspam kymynamusHux pasnuka Zx (DO(Tpegb)), Zx(BD1) u Zx(SCl)
11 ,Xopzow" — TepemHu ynas
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Ha ocHoBY npukasaHmx gujarpama jacHo ce usgeajajy criegehn xomoreHu notean :

Tabena 1 — xoMo2eHU nomesu
cmep Cy6otuua cesep — M ,,Xoprow*

Motes CrauuoHaxa (km)
1 km 0+000 — km 1+050
2 km 1+050 — km 1+500
cmep M ,Xoprow* — CyGoruua cesep
Motes Craumonaxa (km) |
1 km 0+000 — km 0+550
2 km 0+550 — km 1+500
I ,,Xoprow* — TepeTHn M3na3a ‘
Motes CrauuoHaxa (km)
1 km 0+000 — km 0+106
I'M , Xoprow* — TepeTHH ynas ‘
MoTe3a CrauunoHaxa (km)
1 km 0+000 — km 0+025
2 km 0+025 — km 0+160

Cratuctuykom obpagom nopjartaka gobujeHe cy cnegehe BpegHocTW napameTapa no
noTeauma;

Tabena 2 — spedHocmu napamemapa HocUgoCmU 110 XOMO2eHUM ome3uma

cmep Cybortuua cesep — MM ,,Xoprow*
BO3Ha + npeTvuajHa Tpaka

MoTes Crar. WamepeHe aednekcuje (um) Do(20°C)

nopat. | do | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 (pm)

avg 310 | 253 | 222 | 178 | 142 90 61 44 35 331

1 stdev 80 55 41 24 14 10 8 6 5 84
kv 026 (022 | 018 | 0.14 | 0.10 | 0.11 0.14 0.14 0.13 0.25

85% 428 | 332 | 278 | 210 | 157 | 100 69 51 41 448

avg 144 | 107 99 87 77 58 46 35 29 131

2 stdev 37 10 9 7 5 3 4 3 3 13
kv 026 | 010 | 0.09 | 0.08 | 0.07 | 0.06 | 0.08 0.10 0.10 0.10

85% 199 | 120 | 111 96 83 63 52 40 33 149

cmep [T ,Xoprow* — Cy6oTuua cesep
BO3Ha * nNpeTvuajHa Tpaka
MoTes Crar. Wamepene pedniekcuje (um) Do(20°C)

nofAat. | d0 | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 (pm)

avg 275 | 231 | 208 | 169 | 139 91 62 45 37 290

1 stdev 86 65 55 38 28 16 10 7 6 87
kv 031|028 | 026 | 023|020 | 017 | 0.16 0.16 0.17 0.30

85% 356 | 328 | 301 | 232 | 169 | 107 73 55 46 384

avy 163 | 141 129 | 109 93 65 47 37 30 174

2 stdev 32 25 22 16 12 9 6 4 3 35
kv 020 | 018 | 017 | 0.14 | 012 | 0.14 | 0.13 0.12 0.12 0.20

85% 199 | 160 | 145 | 125 | 106 76 54 41 33 215
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I'M ,Xoprow* — TepeTHn usnas

Motea Crar. W3mepene gedinekcuje (um)
nogar. | d0 | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800
avg 143 | 132 | 126 | 115 | 106 | 84 63 49 37
1 stdev | 30 25 23 20 18 11 5 2 2
kv 021)019 | 018 [ 017 [ 017 | 013 | 0.08 | 003 | 0.06
85% | 178 | 160 | 163 | 137 | 125 | 95 67 50 39
M ,Xoprouw‘ — TepetHu ynas
Mores Crar. WN3mepene gedpnekcuje (um) Do(20°C)
nogar. | d0 | d200 | d300 | d450 | d600 | d900 | d1200 | d1500 | d1800 (pm)
avg | 456 | 364 | 309 | 235 | 184 | 113 73 54 40 489
1 stdev | 83 38 15 11 18 19 14 6 4 82
kv 018 010 | 0.05 | 0.04 [ 0.10 | 017 | 0.19 | 0.1 0.11 0.17
85% | 515 | 391 | 319 | 243 | 197 | 126 83 58 43 547
avg 164 | 156 [ 151 | 140 | 128 | 102 77 57 44
2 stdev | 42 40 39 35 31 20 11 5 3
kv 025[(025 | 026 | 025|024 | 0.20 | 0.15 0.08 | 0.08
85% | 210 [ 200 | 195 | 180 | 163 | 125 89 63 48

KapakrepuctuuHu aednexkcnoHn 6aseHu (85%) npukasaHu cy Ha cnegehem rpaduky:

200

300

460

paHuyHK npenas "Xoprow"

600

yaarseHocT reothoHa (mm)
000

cmep - Cybotuua ceeep - M "Xoprow"
BO3Ha + NpeTuuajHa Tpaka
KapaKkTepucT4HN AedrekcmoHn 6aseH

—=—Km 0+000 - km 14050

—km 14050 -km 14500

Crnuxa 12 - kapakmeptcmuyHu dedhiexcuoHu baseH — cmep CyGomuta ceaep — 1, Xopzow"
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Criuka 13 — kapakmepucmuyHu deghnexcuoHu baseH — cvep 11, Xopzow” — Cybomuya cesep

MpaHuyHm npenas "Xoprotwu"
TEepPeTHU u3nas
KapakTepucTnyHu AedneKkcnonmn baseH
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Cnuxa 14 — kapakmepucmuyHu dechrieKcUoHU 6azeH — mepemHu u3nas
[paHuyHu npenas "Xoprow"
TEpeTHu yrnas
KapaKTepucTMuHU AednekcnoHu 6aseH
yABrbeHocCT reocboHa (mm)
200 oo 450 600 200 1200 1600 1800

I ;
——km 04000 - km 04026 ——km 0+025 - km 0+160

Criuka 15 — kapakmepucmuyHu deghieKctoHU Ga3zeH — mepemHu yinas
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Ha ocHoBy npukasaHnx pesyntaTta MOXe ce 3akrbyunTy cregehe :
e Cmep CyGoTtuua cesep — 1 ,Xoprow" — donekcubunHa KonoBo3Ha KOHCTPYKLKja
[pa xomoreHa noTesa cy BMAHO pa3nNUuMTa No MUTakky HocueocTw. [pBu KunomeTap
AeoHuUe je y sHaTHO noluvjem cTamy. KopurosaHna BpegHocT aedinekcuje Do je Tpm nyta
eeha y ogHocy Ha nocnegtsux 500m.

e [T Xoprow" — Cmep Cybotuua cesep — donercubunHa KoNoBo3Ha KOHCTPYKLMja

CnuyHa je cuTyaumja W y OBOM CMepy, MpPUMeTHa pa3nuka Yy HOCMBOCTM MpBux 600m y
OfiHoCY Ha nocregku kunometap. Ckopo 2x Behe BpegHOCTU KOPUroBaHWUX gedhnekcyja.

o [T],Xoprow" — TepeTHu N3anas — KpyTa KONMOBO3Ha KOHCTRYKLMja

MNpema BpepHocTuma SCI, BDlI u BCl moxe ce pehn ga HOCMBOCT KpyTe KOMOBO3HE
KOHCTpYKUWje Huje yrpoxeHa.

o [T1 ,Xoprow" — TepeTHn ynas — KpyTa KoNoBO3Ha KOHCTpYKUWja

3a pasnuKky o TepeTHOr U3nasa, TepeTHU ynas y NpeoM Aeny uMa hrnekcuGUIHY KorioBoaHY
KOHCTPYKUM]y, [OK je Ha ApyroMm [eny KpyTa KOMOBO3Ha KOHCTpykuwja. C Tora u Bpno
npuMeTHa pasnuka y aednekcuoHumM baseHuma.

3.3. YTepheHa cTpyKTypa KoNoBO3He KOHCTPYKLMje

3a notpeGe n3paje oBe TexHWuYKe gokymeHTauuje, CaobpahajHn WHcTuTyT LIMN a.0.0. je y
Aeuembpy 2019. roauHe o6aBno McTpadkHa Gyllera Ha OCHOBY KOjUX CY YTBpReHe CTpyKType
KONOBO3He KOHCTPYKUMWje Ha npeaMeTHMM noBpLuMHamMa. 3a notpebe npopavyHa HOCMBOCTW
U aHanuae naMepeHux gednekcuja nckopuwheHn cy noaaum o cTpyktypu us 10 jama — B2,
b4, b6, B10, b13, B3, B28, B5, E15 1 B16. CUTyaLUMCHN NpuKas UCTPasKkHNX BywoTuHa aaT je
Ha cnegehoj cnuuw.
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OnoXaj ucmpaHux byuromuHa

Cnuka 16— nt
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Tabena 3 — npukas ucmpaxHux bywomuqa

Cwmep Cyb6oTuua cesep — I'M ,,Xoprow*
CrauunoHaxa: km 0+000 — km 1+125

BO3Ha U NpeTuLajHa Tpaka

KonoBo3Ha KOHCTPYKUMja

NebrmuHa

croja (cm) MaTepujan
b-4
18 AcghanmHu crojeau
20 Lpobrbenu kamer
0/31
30 Lpobrbenu kamer
0/63

Mocmerbuya: necak wWibyHKosUm

KonoBo3Ha KOHCTpYKUM)a

HebrnHa .
croja (cm) MaTepujan
B-6
18 Acthanmnu cnojesu
20 Lpobroetu KameH
0/31
30 Hpobrberu kameH
0/63

Mocmersuya: necax WibyHKosum

KonoBo3Ha KOHCTPYKUMja

DNebrouHa .
crioja (cm) Marepujan
5-10
18 AcghanmHu criojesu
20 ApobrbeHu kameH
0/31
30 LpobrbeHu kameH
0/63

flocmerbuya: necak WibyHKOSUM

) MucruryT 2a nyTese ag Keorpag

T

R



14

Cmep Cy6oTuua cesep — Tl ,,Xoprow*
CraumnoHaxa: km 0+000 — km 1+125
BO3Ha ¥ NpeTulajHa Tpaka

Konoso3Ha koHCTpyKuuja
HebrenHa ;
crioja (cm) MaTtepujan
B-13
18 AcgbanmHu cnojesu
20 HpobrserHu kameH
0/31
30 LpobrueHu kameH
0/63
Mocmersuya: necak WibyHKosUm R
4 (N

Cmep Cybotuua ceBp l"I'l »Xoprouw*
CrauunoHaxa: km 1+125 — km 1+500

BO3Ha U NpeThliajHa Tpaka
KonopoaHa KOHCTpyKUUja
NebrouHa .
cnoja (cm) Matepujan
b-2
20 Acchanmuu cricjesu
20 HpobrseHu kameH
/31
25 Lpobrbenu kameH
0/63
Mocmerbuya: necak WibyHKOBUM s
LSy RS ..

Cwep M ,,Xoprow* — Comqa cBep
CraunoHaxa: km 0+000 — km 0+575
BO3Ha W npeTuliajHa Tpaka

KonoposHa KOHCTpYKLMja
Oebrouna .
criola (cm) MaTtepwjan
B-28
16 AccpanmHu criojesu
14 Lpobrbenu kameH
0/31
20 Llpobrbenu kameH
0/63 X
TMocmersulya: necak WibyHKkoeum R

i§ " HucruryT 3a nytese an beorpag
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Cwmep I ,,Xoprow“ — Cy6otuua ceBep
Crauuonaxa: km 04575 — km 1+500

BO3HA M NpeTvuajHa Tpaka
KonoBo3zHa KOHCTPYKUMja '

HebrouHa ;
cnoja (cm) MaTepujan
5-3
18 AcdbanmHu cnojesu
P LiemenmHa :
0 , :
cmabunusayuja :
30 Lpobrbenu kameH
0/31

focmersuya: necak wibyHKo8UM

M ,,Xoprow*

TepeTHu uinas

Konoso3Ha KOHCTpYKUMja T e R e

WA NOFTO
B OGRARARA TN Y BT

ﬂ'equHa Marepujan
cnoja (cm)
B-5
20 EemoHcka nnoua
10 L{emenmna |
cmabunu3zayuja
35 ryHak

flocmersuya: necak WibyHKO8UM

T ,,Xoprow*
TepeTHu ynas i
acthanTHu 3acTop

KonoBo3aHa KOHCTpYKLUMja

OebrsuHa ;
croja (cm) Marepujan
B-15
16 Acchanmuu crojeeu L
40 HpobrbeHu kameH

Mocmersuya: necak WwirsyHKosum

B) Hiucnuryr 32 nyrese an bearpag
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M ,Xoprow*
TepeTHU ynas3

KonoBo3Ha KoOHCTpyKUMja

0eTOHCKMW 3acTOp

OebronHa .
crioja (cm) MaTtepujan
B-16
20 Bemorcka nnova
13 Llemenmua
cmabunuszayuja
30 WrbyHak

Mocmersuya: necak wirbyHKo8Um

Ha ocHoBy JoCTaBrbeHUX Mojataka O MepoAaBHUM WCTPaXKHUM BYLLOTMHama 3a
yTBphBatbe CTPYKTYPE KONOBO3HE KOHCTPYKUMje Ha MpeAMeTHOj AEOHWUWM 3aKibyduu cy
cnegehu :

KonoeosHa koHCTpyKUMja y cmepy CyGoTuua cesep — 1 Xoprow" je dinekcmbunHor
Tuna ca gedromHom acantHux cnojesa og 18-20cm. HeeesaHn Hocehu criojeBu cy
ofi ApobGrbeHor kKaMeHa yKynHe gebrenHe 45-50cm.

KonososHa koHCTpykumja y cmepy Il ,Xoprow" — Cy6oTuua ceBep je y npsux 600m
thriekcubunHor T™MNa ca actanTHUM criojeBMMa ykynHe aeGrbuHe 16cm. HeeeaaHu
Hocehy crnojeBM cy of ApobrbeHor kKameHa ykyrnHe febreuHe 34cm. Y nocnepmsiux
900m eBugeHTMpaHa je LemeHTHa crabunusauuja og 20cm wucnof acdanTHUX
cnojeea paebrbmHe 18cm. Wcnop UemeHTHe crabunusauwje je ApobrbeH KameH
aebrouHe 30cm. Cama uemeHTHa cTabunusauvja je pacnagHyTa Te ce MOXe
KOMOBO3HA KOHCTPYKLWja TpeTMpaTi Kao dornekcubunHa.

KornoBosHa KoHCTpYKUMj@ Ha feny TepeTHOr 13nasa je KpyTa KONoBO3Ha KOHCTPYKLuja
ca BeToHckoM nnodvom og 20cm. Wcnopg je uemeHtHa ctabunuaauuja og 10cm u
wreyHak of 35¢cm. LiemeHTHa ctaBunmnsauwja je pacnagHyTta e he ce TpeTmpaTu kao
fAeo HeeesaHor Hoceher crioja.

KonoeosHa koHCTpykUMja Ha feny TepeTHOr ynasa je genom dnekcubunya, a aenom
KpyTa KONMoBO3Ha KOHCTpyKUWja. PriekcubruinHa KonoBoaHa KOHCTpYLMja ce cacToju og
actanTHUxX crojesa ykynHe fAebrouHe 16cm v gpo6rbeHor kameHa AebreuHe 40cm.
Ha peny kpyTe KonososHe KOHCTPYKUWje je GeToHcku 3acTop gebrbuHe 20cm. Menop
je uemeHTHa cTabunusaumja aedrenHe 13cm 1 WIbYHKOBUTWA HeBesaHn Hocehu cnoj
AebrouHe 30cm. LlemenTHa cTaGunusauvja Guhe TpeTUpaHa kao Aeo0 HeBesaHor
Hoceher cnoja.

MNocrersuua je og necka

Ha ocHoBy uaHeTux nofataka, Ha cnegehuM criMkama npukasaHe cy CTPYKType npeaMeTHUX
KOMOBO3HWX KOHCTPYKUMja:

\J HucreryT 28 nyTese af beorpan
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M “Xoprow" | \
cmep - CyBoruua cesep - FN "Xoprow™ | |
803Ha U NpetyulajHa rpaka
| km 0+000 - km 1+500 |

| CTPYKTYpa KONOBOIHE KOHCTPYKUKje | :
i OnaxancTpamie Syworine | 1
[ i i
10 == | |
E‘zo
Esﬂ
20
§w
a0
gn
: B0 S
f BAcanr ©0/31 D0BI
; Cnuka 17 — cmpykmypa KoroeosHe KOHCMmpYUKUje 803Ha U npemuuajHa mpaka,
: ‘ cmep Cybomuya cesep — 71, Xopaow" o
! { N "Xoprow"
},; | cMmep - Tl "Xoprow" - Cy6oTuua cesep
i ‘ BO3HA ¥ NpeTHLUajHa Tpaka
i ‘ kmn 0+000 - km 1+500 |
} CTPYKTYPa KONOBO3KE KOHCTPYKLUMje |
‘ OauakaNCTPORNE BywoniHe
Lo
] 10 = —— e
i 1< —
| w0
| ®
| -§.40 - — - :
S 7
| 3%
i l é‘m : - e -
| | w0
! BAcchant 0031 2063 Dyementio cralinvaaunfa
Cnuka 18 - cmpykmypa Konogo3He KOHCMPYUKUfe 03Ha U rpemuuajHa mpaka,
B ____cwmep [T],Xopzow" — Cybomuya cesep
N "Xoprow™
TepPeTHH uanas
CTPYKTYPa KONOBO3HE KORCTPYKUMe
QanakancTpaxue Syuoritie
E5
o ‘»— === = e
i L = =
| L= = =
i
g
8 .1
&% e
60 e = e
!
@eton  Duyewertia cTabiimaywja B wrbyHar

Cnuxa 19 — cmpykmypa KOI0803He KOHCIMPYUKLUfe e03Ha U MpemuyajHa mpaxa,
IT1 ,Xopaow" — mepemHu usnas

rn “Xoprow"
TepeTHu ynas
CTRYKTYPA KONOBO3HE KOHCTPYKUMje

Oanaxancrpaxie Sywarnne |

ATy

8 8 3
T

2

muuam;au(mu

z
|
|
|

Bacant  Dppobruenn kamen Mfeton O fa W

Cruka 20 — cmpyKmypa Koilos03He KOHCMpYUKUje 803Ha U ApemuyajHa mpaka,

11 ,Xopzow" — mepemuu ynaa

HucmaryT 28 fyTese ag beorpag
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3.4. OppefuBatse Mmoayna enacTMYHOCTK cnojesa

OppefvBarbe Mofyna enacTUYHOCTK CrOjeBa KOFIOBO3HE KOHCTPYKUMjE W MoCTersule,
CrpoBefeHO je Ha OCHOBY nogataka o AedrieKCMOHOM GaseHy W CTPYKTYpM KOMOBO3a,
npymMeHoM padyHapckar nporpama Elmod 6 - Dynatest no metogu duTtoramka gednexcuoHor
GaseHa (Deflection Basin Fit; Odemark-Bussinesq; Teopuja nuHeapHe enacTuyHocTh), y3
MpUMMeHy pellietha 3a criyyaj HenmHeapHo enacTUYHOr MaTtepujana y nocTersvuM U Aokem
CTpajy.

Ha ocHoBy pedpnekcuoror Gaseqa (gecbnexkcwje DO; D200; D300; D600; D900; D1200;
D1500; D1800), gebrounHa cnojesa (h1, h2,...,hn) u peluera no Teopujn enacTUyHOCTY 3a
BULLECNOjHE cucTeme, AetbUHUCAHN CY MOAYNM enacTUMHOCTM CriojeBa Ha TemmepaTypw
mMepetba, Kao 1 Ha MEPOAABHOj roAuiLL0j TEMNepaTypu acdanTtHor croja (20°C).

MeTona nogpasymesa UTepaTMBHN NPopavyH MoAyna no CrojeBuMa HaKoH Yera ce Tpaxm
payyHcka Aedpniekcuja n nopean ca UsMepeHUM Aedpriekcujama npu Yemy ce Tpaky KpMea
NpubNxHa nsmepeHom AedonekcuoHoM Baseny.

Oyx feoHuue fAeGrbuHe cnojeea cy ycBajaHe npema WUCTpaxHum BylwoTuHama. 36or
yTBpheHor noLuer CTPYKTYPHOr CTaka, LeMeHTHa cTabunusaumja je nocmatpaHa kao A€o
HeBe3aHor Hoceher cnoja. PeayntaTi npopayyHa Mogyrna enacTUHHOCTM CrojeBa KONOBO3HE
KOHCTpykuuje u nocterbuie (E1, E2, E3) Ha cBakoM MepHOM MECTY MpukasaHu cy Ha
HapeaHoM gwjarpamy.

M "Xoprow"
cmep - Cyboruua cesep - I'M "Xoprow™
BO3Ha W NpeTuuajHa Tpaka
MOZYNU CNojeBa KOMoBo3He KOHCTPYKUUje
100000

10000 W
1000 ————
e _‘M‘\“ﬁT'—"‘—‘hﬂﬁ/\mvf‘/ 7

100

10

Mogyms enactuuHocTd (MPa)

1
SELLS L PP P ES LS LELS PSP LIS LS LSO |

07 97 07 0 & 07 97 Q7 97 O QT O o O NTORT RGN

Crayuonaska (km)
—Eatdanr —Emamnod ——Enocrersviua

Cnuka 21 — Modynu enacmuyHocmu criojeaa KoosoaHe Kd}-}cmpymuje,
Cmep — Cybomuua cesep — 11, Xopaow”

@ Hucaryr 2a mytese ag bearpan
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I “Xoprow”
cmep - M "Xoprow" - CyGotuua cesep
BO3Ha U nNpeTuLajia Tpaka
MOAY NN CRojeBa KONOBO3HE KOHCTPYKUKje

e e —————— e ™™ \\_,/"'—\\/1_/* —
-

/\ / e — = ’,_—'-—""—h—‘“,_/""‘—*—_"-—“‘w———
- - =

A

P LB LIPS PP SIS LIPSO PP PP

97 07 o BT o 9 of 87 9 87 07 07 o7 07 e’ o o o o7 o N

CrayvoHaxa (km)
=—Eacdont ——EvamnoH ——Enocressuya

Criuka 22 — Modynu enacmu4HoOCMU Criojeea KOIIO803HE KOHCMpYyKUUje,
Cmep — IT1 ,Xopzow" — Cybomuua ceeep

M "Xoprow"
TepeTHW uanas
MOAYNU crojeBa KONOBO3HE KOHCTPYKLUMje

100000
£ 10000
g 1000
E 100 = ——
g
Ee 10
=
1
0.007 0.049 0.108
Craupnonaka (km) |
~—EGeton —EvamMnoH —Enocternuya
Cnuxa 23 — modyrnu efliacmuyHOCU Criojeaa Kofogo3He KoHCmpyKuule,
11 ,Xopaow"” — mepemHu usnas
M "Xoprow"
TEpeTHn ynazs
MOAYNN crnojesa KONOBO3HE KOHCTPYKLUje
100000
&
£ 10000
E 1000
g 10
g
& 10
2

=

0 0.026 0.059 0.111 0,18
Crauvonaxa (km)

——EacantiGoton —Evamnon ——EnocTersuya

Cnuka 24 — Mo0yrnu enacmuyHOCMU cllojesa KOMTo803He KOHCMpYKUUje,
[Tl ,Xopaow" — mepemnu ynas

HucmwryT 2a nyTese ag beorpan
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Cratuctuikom obpapom fobujeHux epegHocTy fobujeHn cy cnepfehe BpegHocT mogyna
cnojesa no fedMHUCAHUM XOMOTEHUM NoTeanmMa:

Tabena 4 — cmamucmuyka 06pada spedHocmu Modyna criojeea KONosoaHe KOHCmpyKUuje

Cmep Cy6otuua cesep — I'M ,, Xoprow*
BO3Ha ¥ npeTUUajHa Tpaka
Motes Cnoj E (MPa) AVG STDEV KV 15%
% ace.criojesu B gt 2840 1737 0.61 1129
g
I HeBe3aHu crnojeBu Etes 215 68 0.32 141
g
e nocTersuua Eice 125 42 0.34 96
X
3 acdp.criojesu Eas 7607 2694 0.35 5719
+
£
l‘ HeBe3aHW crojesu Etes 660 159 0.24 546
Te]
%
= rocTersuia Enoer 186 41 0.22 159
-
Cwmep I'M ,,Xoprow* — CyGoruua cesep
BO3Ha W NpeTUlajHa Tpaka
MoTes Cnoj E (MPa) AVG STDEV KV 15%
% aca.criojesm Eact 3993 1239 0.31 3160
(=]
£
| HEBE3aHW Crojesn Eiea 396 157 0.40 224
3
E nocTersuua B 126 27 0.22 97
3 acd.cnojes Eacth 6268 2179 0.35 4915
+
i HeBesaHu criojeBu Ees 417 119 0.28 318
[T9]
1
e rocTerbua Bt 198 50 0.25 154
LY

@ HnctwryT 2a nyTese ag beorpag
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M ,Xoprow*
TepeTHu uanas
Motes Cnoj E(MPa) | AVG | STDEV KV 15%

3 GeToH Ecer 30337 16046 0.53 19579
&
E

I HEBe3aHW CrojeBu Etes 260 96 0.37 193
S
S
Z nocTerula Eneor 142 58 0.41 103
N

r ,Xoprow*
TEPEeTHU yna3
MoTte3 Cnoj E (MPa) AVG STDEV KV 15%

a aceh.criojean B 1405 729 0.52 1044
+
(]
E

I HeBe3aHW cnojesu Ehes 226 81 0.36 186
3
3
‘; nocTersuua Erocr 77 28 0.37 63
o
3 GeToH Eser 29819 | 11306 0.38 22453
&
E

I HeBe3aHW crnojeBu Etes 182 75 0.41 131
s
g nocTersuua Enoer 117 26 0.22 99
o

3a mepoaaBHe MoAyne Ha CBakoM notesy ycBajajy ce 15%-He BpeaHocTy.

Ha ocHoBy gobujeHnx pesynrara sakrbydyje ce fa je HOCUBOCT achanTHUX Criojesa Ha ABa
XOMOreHa noteaa eoHuLe MCTpolleHa ca obanpom Aa cy MepodaBHe BPEAHOCTM Mogyna y
ofHOCYy Ha BpegHOCTW MoAyrna HOBMX criojeBa onane 3a Bule og 50%, AOK cy Ha ocTanum
XOMOreHUM MoTesnMa Te BPeJHOCTW KapakTepucTudHe 3a accthantHe crnojese. BpeaHocTy
MoAyna HOCMBOT Crioja je KapaKTepucTudaH 3a npumMerseHu martepujan (ApoGroeHu
kameH/WwrbyHak) W AebrbuHy cnoja. cto ce moxe pehn n 3a GeToHCKe nnove v NocTerbuyHM
cnoj.

@ MucmeryT 2a nyTese af Feorpag
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3.5. OueHa echeKTBHe HOoCUBOCTY NocTojeRe KOMORO3HE KOHCTPYKUMjEe
YtephuBate nocrojehe HocusocTu SNeff ypafeHo je npema AASHTO meToan Ha ocHoBy
namepeHmx yruoda.
EthexTiBHa HOCMBOCT ce padyHa npema cnegehoj penauuju:

SNeff = 0,0237 x D x Ep'®
rae cy:

D - ykynHa febrbiHa KonoBosHe KOHCTPYKLMje (cm)
Ep - ethekTBHM MOAYN KONOBO3He KOHCTPYKUMje (MPa)

EdpextBHM Moy je cpadyHaT 13 AedbrnekcMBHOr 6aceHa Ha 0CHOBY M3pasa:

- 1
2
1+(2J
dy,-M, 15 1 4 a
P T-a D E EP
14+ —3[—2 M
a \ M, &,
M :0.24-P‘100

roe je:

do — pedonexcuja y LeHTpy ontepehersa (mm)

a — pajujyc KoHTakTHe nnove (a=15 cm)

Mr — noBpatHu moayo nocrersuue (MPa)

d: — fednexcuja Ha pacTojarby p oA LeHTpa onTepehera (mm)
P — cuna yrubomepa (kN)

IMpu Tom noTpeGHo je 3aa0BOILUTK YCNOB: r/a.>0.7, rae je a, — ePeKTUBHN pagujyc kyne

HamnoHa.
2
a’=a*+| D’ £y
M!'

CpauyHaTe BpeAHOCTW edheKTBHE HOCUBOCTY MO XOMOreHUM NoTe3Ma npukasaHe cy
TabenapHo W rpadun4km,

@ HucmaTyT 2a nyTese ag beerpag
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M "Xoprow"
cMep CyGotunua cesep - MM "Xoprow"
BO3HA U NpeTulajHa Tpaka
km 0+000 - km 1+500
pesuayaniu mogyn nocrerenuye Mr

20 —

80 — L

70 2 // i
B ~ 5
e — = " - \\/
= 40 o

30

20

10

Q
H O H O H O D £ S S DD %43% S & AN
FFFFESFF P L L LS L PSSP PP
Crausonaska (k)
—Mrproj. —Mravag
Cnuxa 25 — peaudyaiHu Modyi1 nocmersuue
803Ha U NpemuyajHa mpaka — cmep Cybomuya cesep — 11, Xopaow”
rn "Xoprow"
cmep N "Xoprow" - Cy6oTtrua ceBep
BO3Ha 1 npeTvuajHa Tpaka
km 0+000 - km 1+500
peanayanHu moayn nocrersutie Mr

120

100

80 ™ /\Lﬁ
& = < = =
£ o /\‘ /{4 o Ay
=

0 -
20
0
'y o © S & & o & O o & S O ©® @
PP LL PSP 5 & & & & & &P PP PP PP PP
¥ o oY ot 0¥ 0¥ o” oF oF of q@qe‘? & T cf-‘@qi” b‘-”@@ FFITP LR E S
CrayvoHaka (km)

~Mrproj. —Mravg

Cnuka 26 — pesudyarnHu Modyn rnocmerbuue
803Ha U npemuuajHa mpaka — emep 1 ,Xopaow” — Cybomuua cesep

rn "Xoprow"
TePeTHW U3nas
km 04000 - km 0+106
peanayaniu moayn nocrersuue Mr
70
o0 e —
EQ
a0
2
=%
20
10
1]
0.007 0.049 0.108

Crayuonmka (km)

“=Mrpro]. ~—Mravg

Cnuka 27 — pe3udyanHu Modyit nocmersuue
1, Xopaow“ — mepemHu usnas
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N "Xoprow"

TepertHu ynas ;

km 04000 - km 0+106 (
pesuayantu Moayn noctersuue Mr

e (MPa)

s B 8 &
|
f
|
1

o

i

|

0.000 0.025 0.059 0.111 0.160 i
CrayuoHassa (km) l
!

|

~Mrproj. —Mravg

Cnuka 28 — peaudyanHu mModyi1 nocmersuue
[Tl ,Xopzaow" — mepemHu ynas

Y HapefHoj Tabenu npukasaHe cy paqyHCKe W NpPOjeKTOBaHe BPEAHOCTY pe3awsayanHor |
Mogyna nocrersuue

Tabena 5 — pesudyanHu modyn nocmersuue Mr
. Mrpay Mrnpoj-avg
Mores: (MPa) (MPa)
rn ,Xoprow*
cmep CyGotuua cesep — M ,,Xoprow*
BO3Ha U NpeTUlajHa Tpaka
km 0+000 — km 1+050 155 51
km 14050 — km 1+500 239 79
rn,Xoprow*
cmep I'M ,Xoprow“ — Cy6oTuuia ceBep
BO3Ha U NpeTuLiajHa Tpaka
km 0+000 — km 0+550 163 54 .
km 0+550 — km 1+500 227 75
rn ,Xoprow* '1
TepeTHU uanas |
km 0+000 — km 0+106 172 57 i
M ,Xoprow* 1
TepeTHU yana3s
km 0+000 — km 0+025 121 40
km 0+025 — km 0+160 145 48

HaromeHa: [ja 6u dobunu epedHocm Mrnso. mompebHo je kopuzosamu dobujeHy spedHocm Mrpay ||
modyna nocmesbule gakmopom xopexyuje C, da bu buma KoHaucmeHma ca epedHowhy koja ce
ynompebrbaea y memodu AASHTO 3a OuUMBH3UOHUCAH-e HOBUX KOMOBO3HUX KOHCMPYKUUE.
lpenopyyera epedHocm ghakmopa kopekyuje C je 0.33.

Ha HapeaHum aujarpamuma npukasaHe cy BpeAHOCTU napameTtapa edekTuBHe HOCUBOCTMY. ‘_

@ Hucmwryr 2a myTese ag Beorpag
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I "Xoprow"
cmep CyGotuua ceaep - I'M "Xoprow™"
BO3Ha 1 NpeTulajHa Tpaka
km 0+000 - km 1+500
napamerpu ethexrveHe HocusocTi Ep u SNeff

25.00 35000
30000
2000
2500.0
- 1600 20000 §
= <z
¥ 1000 o006
1000.0
500 500.0
0.00 00
£ INEERAY D O LN o H O NPT gp @ (,}‘n @
FELLELFL L FL L L LTS L FFELES PP LSS
GCrouuonasia (km)
—SNeff —SNeffavg —EP(MPa) —Ep 16%
Cnuka 29 — napamempu eghekmueHe HOCUSOCTL,
cmep Cybomuuya cesep — IT] ,Xopeow", soana u npemuyajHa mpaka
N "Xoprow"
cvep M "Xoprow" - CyGornua cesep
BO3HA U NpervuajHa Tpaka
km 04000 - km 1+500
napameTpv echekTuBHe HocusocT Ep n SNeff
25.00 35000
20.00 3000.0
T 25000
150 / 20000
Bow T i, T 15000
— NN 1000.0
5.00 /,/ i
0.00 0.0
St W S S S\ S L S PP PP PP P PP
RS A S R R S O S R S R R R R
Crayuonaa (km)
~—8Neff —SNeffavg —EP —Ep15%
Crnuka 30 — napamempu eheKmugHe Hocueocmu,
cmep I, Xopzow" — Cybomuuya cesep, 8o3Ha u npemuuyajHa mpaxa
N "Xoprow"
TepeTHW uanas
km 0+000 - km 0+106
napaMeTpu ecpekTUBHe HocuBocTH Ep u SNeff
25.00 3500.0
3000.0
20.00 e ——i m—
S _— 2500.0
1500 — 20000 F
z 2l £
10.00 1600.0 &
1000.0
5.00
£00.0
0.00 0.0
0.007 0.049 0.108

Craynonaika (km)

~=35Nell —SNeffevg ——EP (MPa) —Ep 15%

Criuxa 31 — napavempu echekmueHe HOCUSOCTU,
11 ,Xopaow" — mepemHu uznas
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SNell

25.00

2000

15.00

5.00

0.00

Cnuka 32 — napamMempl egbekmusHe HOCLIBOCMY,

Tabena 6 — napamempu egekmuesHe HocugocmU

napamerpu echekrusHe HocueocTH Ep W SNeff

N "Xoprow"
TepeTHu ynas
km 0+000 - km 0+160

3500.0

30000

A -
—
S,

=

0.059 0.111
Crauponaia (km)

= SNefl SNaffavg EP (MPa) ——Ep 15%

[Tl ,Xopzow* — mepemHu yna3

25000
20000 §
Z
1500.0 &
1000.0
5000

00
0.180

: Ep1s%
MoTes: SNer (MPa)
rm ,,Xoprow*
cmep CyboTtuua cesep — N ,Xoprow*
BO3HA W npeTuLiajHa Tpaka
km 04000 — km 1+050 14.30 451
km 1+050 — km 1+500 20.08 2017
m ,Xoprow*
cmep I, Xoprow“ — CyboTuua cesep
BO3Ha W nNpeTuLiajHa Tpaka
km 0+000 — km 0+550 11.75 863
km 0+550 — km 1+500 18.26 1287
rn ,Xoprow*
TEepeTHN u3nas
km 0+000 — km 0+106 20.60 2026
M ,,Xoprow*
TepeTHW yna3
km 0+000 — km 0+025 10.22 397
km 0+025 — km 0+160 19.52 1800

@ UncwryT 2a nyTese ap Beorpan
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3.6. Npopa4vyH cacBpahajHor kanauuTeTa

Ha ocHoy meToge pate y ynytcrBy AASHTO (American Assotiation of State Highway and
Transportation Officials Standard) ns 1986.roguHe ypafeH je npopadyH caoGpahajHor
KanaumteTa Koju npeameTHa KOMOBO3HA KOHCTPYKUMja moxe aa nogHece. CaobpahajHo
onTepehere ce gobuja na cnegehe dopmyne :

A
AT T

log ESQsp = ngu + 9,36 log (SN +254) + 1380?1‘5—9— -+ 2,32 log Mr - 7,045
040 + -t
(SN +254)°19

roe cy

ESOso — caobpahajHo onTepehetbe napareHo npeko Gpoja ctaHaapAHX ocoBuHa og 80kN
Z,— CTaHfjapgHO HOPMAarnHo OfcTyNake

S, — cTaHfapaHo oAcTynamke

SN - cTpykTypHW Bpoj KONOBO3HE KOHCTPYKLWjE

Ap — rybutak ynotpebroneoctn

M; — HOCMBOCT nocTersuLe

Ynasuun nogaum cy cnenehu:

noyafgaHocT MvUH.R=95%;
So=0.4;

Ap=17

SN=SNeffag

Mr=Mrmer;

WTepaTWBHAM MOCTYNKOM payyHaT je CTpyKTypHU 6poj KkonoBosHe koHCTpykumje (SN) y
CBaKoj MepHoj Tauku 3a fgato caobpahajHo onTepehewe. YcBojeHo je oHO caoGpahajHo
ontepeherse 3a Koje ce 3a cpefry BPegHOCT CTPYKTYpHOr Gpoja gobuja cpeftba BpeaHocT
edekTuBHOr cTpyktypHor Gpoja (SNeffay) 3a ogpefjeHu xomoreH notes. CaoGpahajHu
KanauuTeT koju oaroeapa nocrojehem crarby HOCUBOCTU KOTNOBO3HE KOHCTPYKLIMje, NpuKasaH
je Ha cnepehoj Tabenn, No XoMoreH\M NoTe3umMa :

@ Hncmaryr 3a nyTese af bearpan
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Tabena 7 — caobpahajHu kanayumem Kof0803He KOHCmPYKULJe 1o XOMO2eHUM fomesuma

N on ao SNeffavg | Mravg ESOs0 TpajHocT
(km) (km) (cm) (MPa) (# cr.ocoBuHa) (rom.)
I ,,Xoprow*“
cmep CyGotuua cesep — M ,,Xoprow*
BO3HA M NpeTullajHa Tpaka
1 km 0+000 — km 1+050 14.30 51 > 14 x 108 >20
2 km 1+050 — km 1+500 20.08 79 > 14 x 108 > 20
M ,,Xoprow*
cmep T ,Xoprow" — CyGoTuua cesep
BO3Ha W NpeTuLajHa Tpaka
1 km 0+000 — km 0+550 11.75 54 5.35x 108 9-10
2 km 0+550 — km 1+500 18.26 75 > 14 x 108 >20
rn , Xoprow*
TePeTHU uana3s
1 | km0+000 - km 0+106 2060 | 57 | > 14 x 10° > 20
M, Xoprow*
TepeTH! yanas
1 km 0+000 — km 0+025 10.22 40 1.15 x 108 2-3
2 km 0+025 — km 0+160 19.52 48 > 14 x 108 > 20

Mpema npeTxofHOM MpopayyHy MOXe ce 3aKbyyuTu fAa je HOGUBOCT  KOMOBO3HUX
KOHCTPYKLUMja Ha NpeaMeTHUM feoHulama 3agoBorbaeajyha u ga je TpajHocT Beha og 20
roguHa. Camo je Ha npeux 500m geoHuue M «Xoprow» - CyGoTula cesep mapavyHata
TpajHOCT nocTojehe KONoBo3He KOHCTPYKUMje uamely 9 u 10 roguHa (Tewko caoGpahajo
ontepehete) 1 Ha acantHom aeny aeoHvue M «Xoprow» - TepeTHW ynas, TpajHoCT
uameRy 2 n 3 rogvHe (cpeate caoGpahajio onTtepehetse). Ocrtane fgeoHuue uMmajy
caoBbpahajhu karaunTet Bpno Tewkor caoGpahajHor ontepehemwa. TpajHocT y roavuHama
padyHaTa je Ha ocHoBy nogatka o caoBpahajHom onTepehewy u3 2017.roguHe
(http:/Awww. putevi-srbije.rs) Ha apxaHom nyTy 1A 1, geoHuya rpaHuya MAH/CPE (Xoprotu) -
neTrba Xoproli, 1 YCBojeHe cTone pacTa of 4% 3a CBe KaTeropuje Bosuna.

N "Xoprow"
cMmep CyGoruua cesep « I'M “Xoprow"
BO3Ha W NPeTULEjHa TpaKa
km 0+000 - km 1+500
Cao6pahajiu kanaynter KONOBO3HE KOHCTPYKUMje
25,00

20.00 —
16.00 — /—%‘ v *‘/\\._.)../\

10.00

SNefl

ECO > 14,000,000 cr.oconnHa BOKN

- {rpajuocr > 20 rog.)

0.00
S O PO P o o o 9§ o O 9 O
S & & & PP PP PP S @ P S P & @ PSP PP P
SESEFFSFF L F S LR S P F S P LR LS L P
CraunoHaka (km)
~—8SNeff —SNeffavg

Cnuka 33 — caobpahajHu kanayumem Konoso3He KOHCMpykuuje u mpajHocm,
cmep Cybomuua cesep ~ [11,Xopzow’, 8o3Ha u npemutiajHa mpaxa

@ Mucmuryr 3a nytese agq Feorpag
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25.00

2000

15.00

Shetl

10.00

500

0.00

N "Xoprow"
cmep M "Xoprow" - CyBoruua cesep
BO3HA W NpeTULlajHa Tpaka
km 0+000 - km 1+500
caobpahajiy KanauWTeT KONOBO3HE KOHCTPYKUMje

= — o
e N\ =
o ECO > 14,000,000 cr.ocosiHa B0KN
ECO = 5,350,000 cr.ocommia 80kN (vpajuocy > 20 rop.)

{TpajHocr =8 -10roa.}

D O O D O
PP P PP PP PR PP PP PEELP PSSP PP
S EFFFP PRI PP P EE PP I P Q'g?»\? SN NN N

Crayuousia (km)

~=SNeff -—SNelfavg

Criuka 34 — cacbpahajHu kanayumem Koloso3He KOHCMPYKYLje u mpajHocm,
cmep 17, Xopaow" — Cybomuya cesep, 803Ha U npemuyajHa mpaxa

rn "Xoprow"
TepeTHu uanas
km 0+000 - km 0+106
caobpahalii KanauuTer KONOBO3He KOHCTPYKUM]e

28.00
2000 R —— —_——— — e
——
15.00
5 ECO > 14,000,000 cr.ocoBiHa BOKN
& (vpajuocr = 20 rog,)
10.00
5.00
0.00
0.007 0.049 0.108
CrayuoHassa (km)
~—SNelf —SNeffavg
Criuxa 35 — caobpahajHu kanayumem Kologo3He KOHCMPYKULjE U mpajHocm,
1] ,.Xopzaow"” — mepem+u uznas
rn "Xoprow"
TepeTHM yna3
km 0+000 - km 0+180
caoGpahaji KanauwTeT KONOBO3HE KOHCTPYKUMje
25.00
20.00 -
e m———
16.
1500 ECO > 14,000,000 cT.0co8iHa 80KN
% {rpajuocr > 20 rog.)
10.00
5.00 ECO = 1,500,000 cr.ocoBHa B0KN
(Tpajuoct =2 -3 ron.)
0.00

0.000 0.025 0.059 0.111 0.160
Crayvouara (km)

—=SNefl —S5Neftavg

Cnuxa 36 — caoBpahajHu kanayumem KOf0803HE KOHCMP yKuL.je u mpajHocm,
M ,Xopaow" — mepemHu ynas

HncmryT 2a nyTese ag bearpan
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3.7. NpopauyyH HOCMBOCTK KOMNMOBO3HNX KOHCTPYKLWja NomMoRy HanoHcko-fedopMaLmjcke
aHanunse n MeTofe eKBUBaNeHTHUX AebreuHa

Y 0BOj Ta4km NpuKkaaaH je nocebaH OCBPT Ha NPopa4yH HOCUBOCTM KOMOBO3HUX KOHCTPYKUMja
nomony MeTofe ekBuBaneHTHUX aebrouHa (Odemark) v HanoHcKo-AedopmaLmjcke aHanmae.
Haume meTogom exkBuBaneHTHUX AebGrouHa ce nocTojehn acthanTHU criojesn, OAHOCHO
GeToHcke nnoye ca NpopadyHaTM MOAyNMMa enacTUMHOCT/KPYTOCTM (Tauka 3.4.) ceofe Ha
MepofaBHW HoBu Hocehu acqantiu croj (BHC, Egnec=5250MPa), ogHoCHO MepoaasHy
GetoHcky nnody (E=34000MPa). HakoH Tora ce HOBO-MapameTpu3oBaHN CUCTEMU
ontepehyjy craHaapaHoMm ocoBuHoM 1K AcGujeHe Aedbopmauuje M HaMoHW AedUHULLY
caobpahajHn KanauuTeT KoNnoBosHe KOHCTPYkuwje. Ha ocHoBy uspauyHatux gedopmadmja
(pnekcubunHa KoroBo3HA KOHCTPYKUMjE) W HamoHa (KpyTa KOMOBO3HA KOHCTPYKLMja)
WTepaTMBHUM MNocTynkom fAobuja ce caobpahajHo onTepehewse Koje je notpeGHo Aa 6u
JOLWNo [0 um3payyHaTux BpefHocTW aedopmauuja/HanoHa. 3a npopadyH caoGpahajHor
ontepeherba 3a hnekcubuiHy KOHCTPYKLIM]Y KopullieH je 3akoH 3amopa no peluersy SHELL
nafopaTopuje, OOHOCHO 3aKOH 3amopa npema KoHuenty French Design Manual for
Pavement Design, LCPC, 1992. Paris, 3a kpyTe Konoeose.

Ha ocHoBy npukaaaHux pesyntaTta UCTPaXKHWUX pagoBa NpukasaHnx y npeaxoaHuM Tadkava
oBe TeXHUYKe AOKYMEeHTaLuje Kao U Ha OCHOBY KaTaKTepucTvka MaTepujana y noctersuum,
CrojeBY NPeaMETHUX KONMOBO3HWX KOHCTPYKLWja NapameTprsoBaHy ¢y Ha cnegehu HaumH:

CyboTtuua cesep - M1 "Xoprow"

km 0+000 - km 1+050

; E=5250MPa
ActhanTiu cnoj, d=19¢m | E=1129MPa
E=164MPa
E=164MPa
Mr=50MPa
km 1+050 - km 1+500
Acthanthu cnoj, o
d=18 - 20cm E=5710MPa Shtaily
E=5250MPa
E=260MPa
<>
' TamnoH, d=45 - 50em
Tamio, E=260MPa
d=45-50cm
Mr=80MPa
Mr=80MPa

Cnuka 37 — korososta KoHempykuuja, cmep Cybomuya cesep — [T1 ,Xopaow", Odemark
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['T1 "Xoprow" - CyboTuuia cesep

km 0+000 - km 0+550

BHC, d=14cm E=5250MPa
ActhanTtiu cnoj, d=16em | E=3160MPa

Bt e e E=140MPa
Tamnox, d=34cm
B B &Y Y &P <>
TamnoH, d=34cm
P 00000
Mr=50MPa
Mr=50MPa
kkm 0+550 - km 1+500
Acth anThi ¢noj, BHC, d=18cm
d=18cm E=4915MPa E=5250MPa
<>
TamiioH, d=50cm E=245MPa Tamnon, E=245MPa
d=50cm
Mr=75MPa
Mr=75MPa

Cnuxa 38 — xo/10803+a KoOHempykyuja, cmep 1, Xopzow” — Cybomuua cesep, Odemark

TepeTHu nsnas

7
E=19
Geton, d=20cm = Fe /- beton, d=17cm E=34000MPa

7

ML T BTa ST ST 8]

Tamnow, d=45cm&] E=170MPa
TamnoH, d=45cm E=170MPa

A

Mr=55MPa

Mr=55M Pa
Criuka 39 — Konoso3Ha KoHempykylja, mepemHu uanas, Odemark

@ HncmmryT 2a nyTese ag beorpan
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TepeTHu ynas

km 0+000 - km 0+025

J BHC, d=8cm

| Accpanmu eroj, d=1 6em | E=1044MPa

E=R20MPe TamnoH, d=40cm

>

HHHANH

Mr=40MPa

Mr=40MPa

km 0-+025 - km 0+160

I -
Beton, d=20cm ERE A Betou, d=17cm

Tamnou, d=43cm E=150MPa

Mr=50MPa

Mr=50MPa

E=5250MPa

E=120MPa

E=34000M Pa

Cnuka 40 — K0/10803Ha KOHeMpYKUja, mepemuu yna3, Odemark

@ MucmeryT 22 nyTese ag Feorpay

PeaynrtaTtu npopadyHa gedopmaLmja/HanoHa y MepoaaBHUM CrojeBUMA MpLKkasaHn cy y
cnepfehoj Tabenu u y Mpunory 2 Ha kpajy TekcTa.
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Tabena 8 - CpayyHame u 0o3gorseHe deghopmayuje v mepodasHUM crojesuma

Croj ,qungg::ﬁra?;?mw CaobpahajHu kanauuteT TpajHocT
(Um/MPa) (#cT.0coBMHa 80kN) (ropuHa)
M, Xoprow*
cmep Cybortuua cesep — MM ,,Xoprow*”
BO3HA WM NPeTULAjHa TpaKa
km 0+000 - km 1+050
BHC (gx) 201 400,000 <1
Mocrersuualsz) 372 5,500,000 <10
km 1+050 = km 1+500
BHC (ex) 90 > 14,000,000 > 20
Mocremuyalsz) 162 > 14,000,000 >20
Tl ,,Xoprow*
cmep M ,,Xoprow* — Cy6oTuua ceBep
BO3HA U NPeTULA]HA TRaKa
km 0+000 - km 0+550
BHC (£x) 173 850,000 <2
Mocrersuuyalszz) 424 3,250,000 <7
km 0+550 — km 1+500
EHC (£x) 103 11,000,000 <17
Mocreruya(ezz) 180 > 14,000,000 > 20
M ,Xoprow*
TEPeTHU K3nas3s
BeToH (ox) 1.352 > 14,000,000 > 20
Mocrersuualsz) 126 > 14,000,000 >20
M ,,Xoprow*
TePeTHM y3nas
AcdranTtHu 3acTop
BHC (£x) 280 70,000 <1
MNocremuualezz) 660 550,000 <2
BetoHcku 3acTop
BeToH (ox) 1.392 > 14,000,000 > 20
Mocrersuualsz) 135 > 14,000,000 >20

Ha ocHoBy npukaszaHux pesynrara npopadyHa npyMeTHa cy Hecnarata y 0QHOCY Ha MeTogy
faty y ynytetey AASHTO (American Assotiation of State Highway and Transportation
Officials Standard) us 1986.roauHe (Tauka 3.6.) Ha BO3HOj M NpeTUUajHOj Tpaum y oba cmepa
W Ha f[eny TepeTHor ynasa ca acganTHUM 3acTOPOM, Y CMWCNY Aa je HaroHcko-
fJedopmalujcka aHanusa y komOWHaumjn ca OpemMapkoBOM MEeTOAOM eKBUBAaNEHTHUX
febrovHa gana ganeko marbu caofpahajHy kanaunTeT konorosa. Ha ocHoBY oBora ce moxe
3aKrby4UTW fia YNUTHY HOCUBOCT UMajy actanTHU cnojesu Ha cnegehuM NoTe3uMa ;

1. BosHa u npeTtulajHa Tpaka, cmep CyBoTuua cerep — I, XoproLy,

km 0+000 — km 1+050

2. BosHa n npeTuuajHa Tpaka, cmep I, Xoprow —Cy6oTuua cesep,

km 0+000 — km 0+550

3. M ,Xoprow" — TepeTHW ynas — fe0 ca acganTHUM 3acTopoM,

1 Tpeba pasmMoTPUTU HUXOBY pexabunutauujy.

@ HucmaryT 2a nyTese ag beorpag
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4. 3AKIbYYAK

lNpeameT OBe TexHWYKe foKyMeHTauuje je peanpyanHa HOCMBOCT Ha BOZHWUM W NpeTuuajHum
Tpakama y oba cmepa 1 Ha TEPEeTHOM 13nasy U ynasy Ha rpaHu4Hom npenasy ,Xoprowu*
npema AASHTO wetogonoruju. Mopen Tora ypaheHa je wu HanoHcko-gedopMalumjcka
aHanusa y kombuHaumjn ca OfemapkoBOM MeTOAOM eKBUBANEHTHUX Ae6rbiHa U Ha OCHOBRY
uspauyHaTnx fedpopmaumja, OAHOCHO HanoHa, wuapadvyHaT caoBpahajHu KkanayuteT
KOMOBO3HWX KOHCTPyKUMja kopuwheteM 3akoHa 3amopa no pewetry SHELL naBopatopuje
3a cnexkcubunHe, OAHOCHO 3akoH 3amopa npema KoHuenty French Design Manual for
Pavement Design, LCPC, 1992. Paris, aa kpyTe Konogoae.

WcTpaxHn pagosu cy ypaheHn y HosemBpy 2019.roauHe. Mopep namepeHnx gediexkeyja, 3a
u3pagy osor enaboparta kopuliheHW cy W nogaun o YTBpRHEeHOoj CTPYKTYpW KOMoBO3He
KOHCTPYKUMje Ha npeaMeTHoj] AeoHuum. CipykTypa je yTBpheHa Ha OCHOBY MCKOMAHWX
UcTpaxHux GylioTuHa koje je uaspmo CaobpahajHu uHcTuTyT LIWMN A.0.0. ¥ Aeuembpy
2019.roguHe.

Ha ocHoBy ypafjeHux aHanusa, 3ak/by4eHo je Aa cy acthanTHU CNojeBu Ha nojeanHum
XOMOTeHUM MoTe3nMa (hrekcubunHe KONoBo3He KOHCTPYKUUje y Nnolem cTakby U Aa
TpeGa pasMOTPUTH HUXOBY 3ameHy. LLIToO ce TMue HOCHMBOCTM KPYTUX KOMOBO3HUX
KOHCTPYKLUMja, OHA HUje YyrpoXKeHa.

MoTesn Ha Kojuma Tpeba sameHuTU acthanTHe cnojese cy :

1. BosHa W npeTuuajHa Tpaka, cmep CybBoTuua cesep — M, Xoprotu,
km 0+000 — km 1+050

2. BosHa u npetuuajHa Tpaka, cmep 1 ,Xoprow —CyGoTuua cesep,
km 0+000 — km 0+550

3. I'M ,Xoprow" — TepeTHW yrnas — geo ca achanTHAM 3acTopom,

@ MucuTyT 3a nyTese ag Feorpag
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NMPUNOI 6P.1

PesynraTtu nusmepenux gecpnekcuja gecpriekromeTpom
ca napgajyhum Tepetom (HWD)



W3BELTAS O HOCHMBOCTH KONOBO3HE KOHCTPYKLIMJE HA OCHOBY M3MEPEHWX JIEFGITEKCIAJA

Heotuya - Fpanuynu npesniad  Xopeow”

lpunoz 6p.1 - Peaynmamu tzvepetux dedhnexcuja dechnekmoniempon ca nadajviiun menemon (HWD
) y f jY f

Cmep Cybormuuya ceeep — [11,Xopeaowr™ — soana mpaka
5001,25.60,1,40, 3, 1,"FwdWin "
5002,"25SIN ","8082-038","CP15-660"
5003,"Administ","magput (","Subotica","F25"
5010,0,0,0,0,0,0,0,3,1,0,0,0,0,0,1,0,0,0,0,0,1,"MDB"
5011,0,1,2019,11,29,13,03,0,"Non",000
5200,"7007 ",3,1.032,148.1, 0.77, 1.557
5201,"2261 ",4,1.005,1.041

5202,"2262 ".4,1.010,0.997

5203,"8819 " 4,0.997,0.993

52043977 ",4,1.003,0.995

52058338 ".4,1.009,1.049

5206,"8817 ",4,0.994,1.023

5207,"3081 ",.4,1.007,1.041

5208,"2268 ",4,1.002,1.038

5209,"2269 ",4,1.002,0.992

5210,"NA  ",0,0.000,0.000

5211,"NA  ",0,0.000,0.000

5212,"NA  ",0,0.000,0.000

5213,"NA  ",0,0.000,0.000

5214,"NA  ",0,0.000,0.000

5215"NA  ",0,0.000,0.000

5216,"NA  ",0,0.000,0.000

5217,"NA  ",0,0.000,0.000

5218,"NA  ",0,0.000,0.000

5020, 150, 0, 200, 300, 450, 600, 900, 1200, 1500, 1800,NO ,NO ,NO ,NO

,NO ,NO NO

5021, 300, 0, O, O, O, O O, O O, ONO ,NO ,NO ,NO ,NO ,NO ,NO ,NO

,NO

5022,1, 0, 0, 50, 100, 200, 390,
5023,1,3,0, 0.050, 1.450, 0.050, -0.100, 0.000,1,1
5024,0,00,11,1, 5,20, 2,2.0,1,0,0, 60
5029, 15, 45, 17593, 50509
5030,"Administrator "

5031

50321""‘“"'"1 +500"|l|0+000||

5301,0,1,3,3, 0.050,1,1, ,2019,11,29,13,03
5302,0,1,8,1,0,0,0,0," "

5303,0,NO0 , 15.0, 14.0

5041,"

5042," v
5043," "
5044," G

5301,0,1,3,3, 1.450,1,1, ,2019,11,29,12,37
5302,0,1,8,1,0,0,0,0," !
5303,0,NO , 15.0,14.0
1, 761,133.6,120.9, 111.0, 97.8, 86.0, 63.6, 45.8, 344, 24.8
2, 724,1253,114.5,105.9, 91.6, 80.8, 58.9, 47.2, 32.7, 25.6
3, 713,123.1,113.8, 104.0, 89.2, 78.7, 57.3, 46.0, 32.3, 26.5
5301,0,1,3,3, 1.350,1,1, ,2019,11,29,12,38
5302,0,1,8,1,0,0,0,0," "
5303,0N0 , 15.0,14.0
1, 709, 149.8, 132.0, 122.6, 106.2, 90.9, 65.3, 49.2, 37.1, 28.7
2, 697,141.2,125.2, 115.9, 100.3, 85.7, 61.9, 46.9, 35.9, 27.7
3, 699, 142.3, 1251, 116.2, 100.3, 86.2, 62.4, 47.4, 36.3, 28.3

,NO

,NO

AR




MBBELITAJ O HOCUBOCTH KOMOBO3HE KOHCTPYKLIAJE HA OCHOBY U3MEPEHUX HERIERCHJIA
Heottuya - Fpanuany npenas Xopzow"

lpunoz Op. 1 — Peayiimani usmepenux dedbriexcuja dechnexmomeinponm ca nadajyhum mepemoni (HWD)
Cuep Cybomula cesep — 11, Xopeow” — eoana mpaia

5301,0,1,3,3, 1.250,1,1, ,2019,11,29,12,39
5302,0,1,8,1,0,0,0,0," !
5303,0,NO , 15.0,14.0
1, 727,136.0,120.1,111.8, 97.8, 86.4, 64.8, 47.0, 36.3, 27.8
2, 709,125.8,112.8,104.3, 91.5, 80.3, 59.7, 44.6, 35.0, 27.2
3, 705,123.0,111.7,103.5, 90.6, 79.4, 58.6, 44.6, 34.3, 26.7
1 5301,0,1,3,3, 1.150,1,1, ,2019,11,29,12,40
‘ 5302,0,1,8,1,0,0,0,0," "
| 5303,0,NO0 , 15.0,14.0
1, 728,125.8,109.3, 102.5, 87.0, 79.3, 57.4, 456, 33.9, 25.8
‘ 2, 719,117.1,106.0, 99.1, 85.7, 76.6, 56.8, 46.6, 34.2, 26.7
| 3, 715,116.4,105.4, 97.9, 87.0, 76.0, 57.7, 43.2, 32.4, 27.1
| 5301,0,1,3,3, 1.050,1,1, ,2019,11,29,12,42
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
1, 746,427.7,336.3, 279.5, 208.6, 156.4, 83.5, 55.2, 37.9, 304
2, 731,371.7,296.7,245.9, 183.9, 137.9, 74.9, 51.9, 37.1, 305
3, 725, 363.5,290.7, 243.3, 182.7, 136.6, 74.1, 50.6, 36.9, 29.7
5301,0,1,3,3, 0.950,1,1, 2019,11,29,12 43
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,15.0,14.0
1, 723,185.9,163.4,150.0, 129.3, 111.2, 75.3, 524, 354, 27.7
2, 717,184.1, 163.6, 150.0, 127.7, 107.9, 73.7, 51.1, 36.8, 28.7
3, 715,186.7,163.7, 150.2, 127.9, 108.2, 74.6, 51.6, 37.4, 29.1
5301,0,1,3,3, 0.850,1,1, ,2019,11,29,12,44
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,15.0,14.0
1, 757,295.5,266.2, 244.0, 207 .4, 169.9, 104.0, 62.8, 41.3, 33.3
2, 742,275.4,246.2, 226.6, 190.7, 156.0, 96.2, 60.3, 42.2, 34.2
3, 732,272.8,243.0,222.9,188.4, 153.9, 954, 59.7, 42.4, 34,6
5301,0,1,3,3, 0.750,1,1, ,2019,11,29,12,45
5302,0,1,8,1,0,0,0,0" "
5303,0,NO , 15.0,14.0
1, 745, 360.6, 300.9, 265.5, 214.2, 171.6, 107.3, 69.2, 47.8, 37.8
2, 707,335.4,281.7,248.2,200.1, 161.0, 99.9, 66.0, 46.5, 39.3
3, 705, 333.8,279.7,246.8, 198.8, 160.2, 99.9, 65.6, 46.1, 39.1
5301,0,1,3,3, 0.650,1,1, ,2019,11,29,12,47
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
1, 723,318.2,276.8,245.5,195.7, 157.4, 95.8, 61.3, 44.0, 33.8
2, 722,296.5,256.4,226.9, 180.3, 144.1, 88.4, 58.1, 42.9, 34.0
3, 720,293.7,253.9,224.9, 178.7, 143.0, 88.7, 58.7, 43.2, 342
5301,0,1,3,3, 0.550,1,1, ,2019,11,29,12 48
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 716, 370.3, 309.1, 269.7, 210.0, 163.2, 90.9, 57.5, 40.7, 30.7
2, 718, 346.4, 288.4, 251.8, 195.1, 152.1, 86.4, 55.7, 41.2, 30.7
3, 717,342.5,285.1, 249.5, 193.0, 150.7, 86.2, 55.7, 41.6, 30.6
5301,0,1,3,3, 0.450,1,1, ,2019,11,29,12,49
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
, 724, 345.4, 280.5, 249.1, 200.9, 160.4, 98.2, 63.7, 45.0, 36.7
2, 718,331.7,268.3,237.7, 192.4, 154.5, 95.8, 61.7, 44.1, 36.0
3, 709, 326.7, 263.9, 234.0, 189.2, 152.5, 94.5, 61.2, 43.7, 35.6
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M3BEUITAJ O HOCHBOCTH KONOBOIHE KOHCTPYKLIMJE HA QCHOBY USMEPEHNX HEDNIEKCUJA
Heownuya - Mpanuunu npenas Xopeow*
lpurioz 6p. 1 — Feaynmaro usvepenux Oechnexcuja dechnexmomempon ca nadajyhium mepemom (HWD)
Cwmep Cybomuya cesep — [T1 , Xopaoww” — eoana mpaka
5301,0,1,3,3, 0.350,1,1, .2019,11,29,12,56
5302,01,8,1,0,0,0,0," "
5303,0,NO ,15.0,14.0
1, 734,229.5,206.1,192.4, 168.4, 145.9, 104.3, 73.5, 52.2, 41.3
2, 720,218.2,194.5,181.1, 158.3, 137.0, 98.5, 68.7, 49.2, 40.2
3, 715,216.9, 193.5,180.2, 157.3, 136.1, 98.0, 68.6, 49.4, 40.0
5301,0,1,3,3, 0.250,11, ,2019,11,29,12,58
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0, 14.0
1, 732,231.7,205.5, 191.3, 167.4, 144.6, 106.5, 77.7, 58.6, 44.9
2, 725,224.3,198.1, 184.5, 161.2, 138.7, 102.4, 74.5, 57.8, 44.8
3, 719,222.0,195.4,182.0, 158.7, 137.3, 101.0, 73.5, 56.5, 436
5301,0,1,3,3, 0.150,1,1, ,2019,11,29,12,59
5302,0,1,8,1,0,0,0,0," .
5303,0,N0 , 15.0,14.0
1, 722,483.8, 383.1, 319.8, 248.4, 195.8, 116.3, 73.2, 50.3, 38.2
2, 719,437.4,6348.1,291.2,227.4,179.2,108.6, 70.3, 50.1, 39.8
3, 715,428.4,341.2, 286.7,224.3,177.1, 107.6, 69.9, 50.1, 39.3
5301,0,1,3,3, 0.050,1,1, ,2019,11,29,13,00
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 ,15.0,14.0
1, 751,500.9,397.2, 326.1, 240.2, 169.6, 93.5, 60.2, 45.3, 38.0
2, 746,438.7,349.5,289.4, 213.8, 151.9, 86.7, 58.1, 44.5 375
3, 740,427.0,340.6,283.4, 209.9, 149.2, 85.8, 57.5, 44.3, 37.1
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M3BELTAJ O HOCUMBOCTU KONOBO3HE KOHCTPYKLIAJE HA OCHOBY H3MEPEHVIX [IED]]

Heonuuya - Mpanuunu npenaa Xopeow”

[=qy
2N

CUJIA

fipunoa 6p.1 — Peaymmamu usmeperux dechniexcuja dechriekmomeinpom ca nadajyhium mepemon (HWD
/ ] J f /

Cuep Cybomiya cesep — 11, Xopeow™ — npemuuajna mpara
5001,25.60,1,40, 3, 1,"FwdWin "

5002,"25S8IN ","8082-038""CP15-660"
5003,"Administ","magput (","Subotica","F25"
5010,0,0,0,0,0,0,0,3,1,0,0,0,0,0,1,0,0,0,0,0,1,"MDB"
5011,0,1,2019,11,29,12,01,0,"Non",000

5200,"7007 ",3,1.032,148.1, 0.71, 1.562
5201,"2261 ",4,1.005,1.041

5202,"2262 "4,1.010,0.997

5203,"8819 ",4,0.997,0.993

5204,"3977 ",4,1.003,0.995

5205,"8338 ",4,1.009,1.049

5206,"8817 ",4,0.994,1.023

5207,"3081 ".4,1.007,1.041

5208,"2268 ".4,1.002,1.038

5209,"2269 ",4,1.002,0.992

5210,"NA  ",0,0.000,0.000

5211,"NA  ",0,0.000,0.000

5212"NA  ",0,0.000,0.000

5213,"NA  ",0,0.000,0.000

5214,"NA  ",0,0.000,0.000

5215,"NA  ",0,0.000,0.000

5216,"NA  ",0,0.000,0.000

5217,"NA  ",0,0.000,0.000

5218,"NA  ",0,0.000,0.000

5020, 150, 0, 200, 300, 450, 600, 900, 1200, 1500, 1800,NO ,NO ,NO
,NO ,NO ,NO

5021, 300, 0, O, O O O O O O ONO ,NO ,NO ,NO ,NO ,NO ,NO ,NO

,NO

5022,1, 0, 0, 50, 100, 200, 390,
5023,1,3,0, 0.000, 1.500, 0.000, -0.100, 0.000,1,1
5024,00,0,1,11, 5,20, 2,62.0,1,0,0, 60
5029, 16, 48, 17555, 50410
5030,"Administrator "

5031

5032,"","":'1+500"|"0+000"

5301,0,1,3,3, 0.000,1,1, ,2019,11,29,12,01
5302,01,8,1,0,0,0,0," "

5303,0,N0 |, 15.0, 14.0

5041

5042 "
5043," "
5044." "

5301,0,1,3,3, 1.500,1,1, .2019,11,29,11,21
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,11.0,11.0
1, 764,140.4,126.3, 117.4, 103.4, 89.9, 68.1, 55.8, 36.9, 30.7
2, 740,130.8, 117.1,108.5, 95.5, 82.6, 62.6, 53.1, 34.5, 29.4
3, 737,129.8,116.5,107.6, 95.2, 81.8, 61.9, 54.5, 34.3, 28.9
5301,0,1,3,3, 1.400,1,1, ,2019,11,29,11,32
5302,0,1,8,1,0,0,0,0," "
5303,0,NO0 ,11.0, 1.0
1, 756, 123.0,110.4,102.0, 90.4, 79.1, 60.1, 47.8, 359, 285
2, 734,113.7,102.8, 95.6, 84.0, 72.6, 56.1, 46.6, 34.1, 28.6
3, 724,111.8,101.6, 94.1, 829, 71.7, 55.3, 45.8, 33.6, 28.1

,NO

,NO

,NO




MBBEUTAS O HOCMBOCTH KOMTOBO3HE KOHCTPYKLIMJE HA OCHOBY M3MEPEHMX [EGIEKCIAJA

Heonutia - Mpanuynu npenas , Xopaow”

lpunoz 6p. 1 — Peaymmamu usvepenux dedriekcuja dedhnexmomampon ca nadajyhum mepemon (HWD)

N

Cuiep Cybomuuya cesep — (11, Xopeow" — npemudajia mpara
5301,0,1,3,3, 1.300,1,1, ,2018,11,29,11,33
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 11.0,11.0
1, 736,124.4,112.7,104.8, 92.3, 81.3, 61.5, 49.2, 35.7, 28.7
2, 723,118.1,107.2,100.0, 87.2, 77.4, 58.3, 46.6, 34.6, 28.1
3, 720,117.6,106.5, 99.4, 871, 76.7, 58.1, 46.7, 34.5, 28.1
5301,0,1,3,3, 1.200,1,1, 2019,11,28,11,35
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 ,11.0,11.0
1, 735,117.7,103.9, 97.6, 86.4, 75.8, 57.8, 43.7, 34.7, 28.6
2, 729,112.0, 99.0, 92.5, 82.2, 70.9, 54.9, 42.8, 34.3, 29.1
3, 726,111.3, 98.8, 92.8, 81.8, 70.6, 54.6, 43.7, 34.3, 30.1
5301,0,1,3,3, 1.100,1,1, ,2019,11,29,11,36
5302,0,1,8,1,0,0,0,0," !
5303,0,NO , 11.0,11.0
1, 728,100.5, 97.8, 93.8, 86.2, 80.2, 66.5, 55.0, 45.2, 38.4
2, 719, 984, 952, 91.3, 83.7, 78.0, 64.2, 53.1, 43.7, 37.1
3, 711, 96.9, 92.9, 89.6, 82.3, 76.8, 63.2, 52.1, 43.3, 36.2
5301,0,1,3,3, 1.000,1,1, ,2019,11,28,11,38
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,11.0,11.0
1, 745, 467.8, 389.7, 334.4, 236.3, 164.6, 77.1, 51.4, 38.1, 31.4
2, 733,4423,369.1, 318.0, 226.0, 158.8, 75.5, 49.2, 37.6, 30.2
3, 731,438.2 3654, 314.9, 224.2, 157.6, 75.0, 47.4, 37.6, 29.3
5301,0,1,3,3, 0.800,1,1, ,2019,11,29,11,39
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,11.0,11.0
1, 707, 247.5,222.5,198.6, 165.2, 136.7, 88.4, 58.0, 41.6, 29.2
2, 708, 2401,215.0,193.2, 161.6, 134.3, 87.1, 60.1, 43.3, 306
3, 712,241.3,216.3, 1934, 162.4, 134.6, 87.9, 61.4, 43.2, 32.3
5301,0,1,3,3, 0.800,1,1, 2019,11,29,11,40
5302,0,1,8,1,0,0,0,0," "
5303,0,NO0 , 11.0,11.0

1, 746,2432,215.2,199.2, 170.7, 144.9, 101.5, 69.0, 50.0, 37.7

2, 733,230.0,203.9, 188.0, 160.6, 136.2, 95.3, 65.4, 47.4, 36.7
3, 727,228.9,203.0, 186.6, 159.5, 135.0, 94.1, 65.4, 47.9, 37.8
5301,0,1,3,3, 0.700,1.1, ,2019,11,29,11,41
5302,0,1,8,1,0,0,0,0," !
5303,0,NO , 11.0, 11.0
1, 736, 434.0, 331.3, 277.2, 205.5, 152.7, 83.7, 48.7, 34.1, 28.0
2, 742,405.9, 314.3, 2616, 192.5, 145.2, 81.2, 49.0, 38.7, 30.9
3, 738,396.1,308.1, 256.0, 189.1, 142.2, 79.2, 48.0, 35.7, 27.6
5301,0,1,3,3, 0.600,1,1, ,2019,11,29,11,43
5302,0,1,8,1,0,0,0,0," !
5303,0,N0 ,11.0,11.0
1, 721, 249.3,221.0,203.9, 171.8, 145.4, 99.6, 68.6, 48.9, 39.0
2, 713,239.2,210.9,194.2, 162.3, 138.2, 93.8, 65.8, 47.2, 38.3
3, 707,237.4,209.8, 193.0, 161.8, 137.5, 93.2, 65.4, 47.4, 38.3
5301,0,1,3,3, 0.500,1,1, ,2019,11,29,11,45
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,11.0,11.0
1, 741, 304.8,250.6,216.4,171.1, 136.1, 86.5, 57.7, 454, 36.4
2, 742,298.6,245.7,212.6, 168.8, 134.8, 86.2, 58.2, 45.5, 36.4
3, 743,297.6,62454,212.3, 168.6, 134.6, 86.0, 58.6, 45.6, 36.5




H3BELUTAJS O HOCUMBOCTU KOMOBO3HE KOHCTPYKLMJE HA OCHOBY HM3MEPEHINX JEGNEKCHJIA
Heoruua - Mpanuanu npenas Xopaow"
Hpunoz 6p.1 — Pesynmaniu tizmeperux dedhiexcuja Oedhnexmomempon ca aadajyhum mepemom (HWD)
Cwmep Cybomutia cegep — 'l Xopeow"” — npemuuajia mpaia
5301,0,1,3,3, 0.400,1,1, ,2019,11,29,11,46
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,11.0,11.0
1, 724,220.5,187.9,171.4,146.7, 126.1, 89.8, 66.0, 49.5, 39.7
2, 684,220.9,190.2,174.8, 149.5, 127.4, 89.2, 63.9, 48.4, 37.9
3, 708,2304,198.7,181.7, 154.0, 132.5, 93.4, 68.9, 51.6, 41.4
5301,0,1,3,3, 0.300,1,1, ,2019,11,29,11,51
5302,0,1,8,1,0,0,0,0," -
5303,0,NO ,11.0,11.0
1, 783,378.2,302.2, 257.3, 203.7, 162.6, 107.1, 73.1, 53.3, 40.9
2, 760, 340.6, 273.0, 233.8, 183.3, 147.2, 96.7, 67.9, 49.6, 394
3, 749, 331.1,266.9, 228.1,179.5, 143.7, 94.8, 66.4, 48.6, 38.5
5301,0,1,3,3, 0.200,1,1, ,2019,11,29,11,54
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 748, 298.3, 255.0, 227.9, 190.2, 156.2, 103.5, 70.3, 51.6, 41.2
2, 743,288.2,2457,219.2,181.9, 150.4, 99.7, 69.0, 52.1, 40.8
3, 740,286.1, 243.8,217.4, 180.1, 149.0, 98.8, 68.2, 51.6, 40.0
5301,0,1,3,3, 0.100,1,1, ,2019,11,29,11,55
5302,0,1,8,1,0,0,0,0," "
5303,0,NO0 , 15.0,14.0
1, 724,271.7,241.8,224.8, 194.3, 163.9, 116.4, 80.0, 58.3, 43.6
2, 728, 264.1,234.0,217.4,187.2, 158.7, 112.7, 78.5, 57.9, 43.7
3, 724,261.6,232.2,215.1,185.6, 157.2, 111.9, 78.3, 58.0, 44.3
5301,0,1,3,3, 0.000,1,1, .2019,11,29,11,58
5302,0,1,8,1,0,0,0,0," !
5303,0,NO , 15.0, 14.0
1, 711, 490.6, 388.5, 322.3, 243.7, 182.1, 98.4, 63.3, 39.0, 33.3
2, 724, 452.5, 358.3, 298.9, 226.9, 170.5, 93.7, 61.6, 40.9, 36.0
3, 719,44586, 352.8, 296.1, 224.4, 167.9, 93.0, 60.9, 41.4, 36.3




MBBELITAS O HOCHUBOCTH KONOBO3HE KOHCTPYKILIMJIE HA OCHOBY MSMEPEHIIX HEDITEKCHIA
Heoruya - Mpanuinu npena3s Xopeout'

MNpunoz 6p.1 = Peaynmamu uzvepenux dechnarcuja Oedhriekmomempom ca nadagyium mepamom (HWWD)

Cuep I'T1 , Xopzow"™ — CyGomuya cesep- aoana mpaxa

5001,25.60,1,40, 3, 1,"FwdWin "

5002,"258IN ","8082-038","CP15-660"

5003,"Administ","magput (","Horgos G","F25"

5010,0,0,0,0,0,0,0,3,1,0,0,0,0,0,1,0,0,0,0,0,1,"MDB"

5011,0,1,2019,11,29,12,27,0,"Non",000

5200,"7007 ",3,1.032,148.1, 0.77, 1.556

5201,"2261 ",4,1.005,1.041

5202,"2262 " .4,1.010,0.997

5203,"8819 ",4,0.997,0.993

5204,"3977 ",4,1.003,0.995

5205,"8338 ",4,1.009,1.049

5206,"8817 ",4,0.994,1.023

5207,"3081 ",4,1.007,1.041

5208,"2268 ",.4,1.002,1.038

5209,"2269 ",4,1.002,0.992

5210,"NA  ",0,0.000,0.000

5211,"NA  ",0,0.000,0.000

5212"NA  ",0,0.000,0.000

5213,"NA  ",0,0.000,0.000

5214,"NA  ",0,0.000,0.000

5215"NA  ",0,0.000,0.000

5216,"NA  ",0,0.000,0.000

5217"NA  ",0,0.000,0.000

5218"NA  ",0,0.000,0.000

5020, 150, 0, 200, 300, 450, 600, 900, 1200, 1500, 1800,N0 ,NO ,NO ,NO ,NO ,NO
,NO  ,NO |NO

5021, 300, 0, O, O, O, O O, O 0 ONO ,NO ,NO ,NO ,NO ,NO ,NO |NO
,NO

50221, 0, 0, 50, 100, 200, 390,

5023,1,3,0, 0.000, 1.500, 1.500, 0.100, 0.000,1,1 ‘
5024,0,00,1,1,1, 5,20, 2,620,100 60 |
5029, 16, 48, 17574, 50464 }
5030,"Administrator " ‘
5031

5032, ", "0+000","1+500" ‘
5301,0,1,3,3, 1.500,1,1, ,2019,11,29,12,27 |
5302,0,1,8,1,0,0,0,0," " :
5303,0,NO0 , 15.0, 14.0

5041"

5042," &
5043, "
5044." !

5301,0,1,3,3, 0.000,1,1, 2019,11,29,12,04
5302,0,1,8,1,0,0,0,0," " =
5303,0,NO , 15.0,14.0

1, 759, 567.3, 440.5, 367.0, 256.6, 182.7, 95.9, 60.2, 454, 37.2 :

2, 745,526.9,413.9, 347.8,245.2, 177.0, 93.5, 61.0, 45.6, 38.5

3, 743,517.9,408.4, 3445, 243.1, 175.3, 92.5, 59.3, 44.1, 376
5301,0,1,3,3, 0.100,1,1, ,2019,11,29,12,05
5302,0,1,8,1,0,0,0,0" " .
5303,0,N0 ,15.0,14.0 !

1, 718, 367.6, 342.2, 316.2, 262.5, 216.6, 129.7, 71.6, 49.9, 38.5

2, 705, 352.4, 324.9, 300.0, 248.4, 203.6, 122.2, 71.1, 51.5, 42.3

3, 698, 347.4, 320.6, 295.7, 244.7, 199.5, 121.6, 71.9, 52.2, 456

v



M3BETAS O HOCHUBOCTU KONOBO3HE KOHCTPYKLIMJE HA OCHOBY U3MEPEHVX JEGIEKCHIA

HeoHuta - [ panudnu npenaz Xopaous™

Mpunoz 6p. 1 — Peaymmamu uaviepenux dedhnexctja dechnexmomeninom ca nadajvhum mepermom (HWD
} ] [ f) f

Cuep I ,Xopzow" — Cybomuya cesgep— eoaHa (mpaka
5301,0,1,3,3, 0.200,1,1, ,2019,11,29,12,07
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 687, 266.4, 230.3, 215.1, 181.5, 158.0, 106.9, 76.6, 58.1, 48.0
2, 684, 256.4,221.4,6205.5,173.2,150.3, 101.4, 72.5, 53.8, 45.8
3, 689, 259.6, 223.8, 207.4, 175.7, 152.3, 103.2, 74.0, 55.1, 46.6
5301,0,1,3,3, 0.300,1.1, ,2019,11,29,12,08
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0, 14.0
1, 723,264.2, 2266, 2024, 166.1, 136.8, 90.5, 60.6, 45.2, 356
2, 718, 256.0,216.9, 193.6, 157.1, 130.0, 85.5, 58.2, 44.3, 35.0
3, 711,253.1,214.7,191.7, 155.7, 128.6, 84.7, 58.3, 44.0, 34.9
5301,0,1,3,3, 0.401,1,1, ,2019,11,29,12,13
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 | 15.0, 14.0
1, 757,214.7,1906, 175.4, 149.1, 126.8, 88.3, 63.1, 46.4, 37.0
2, 741,204.6, 180.3, 165.5, 141.0, 119.2, 83.6, 59.8, 44.6, 36.1
3, 738,204.2,180.3, 165.1, 140.0, 118.9, 83.3, 60.1, 44.9, 359
5301,0,1,3,3, 0.500,1.1, ,2019,11,29,12,14
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
1, 769, 244.8,219.4,202.2, 173.1, 148.0, 103.6, 72.6, 52.0, 40.3
2, 753,234.3,208.0,190.9, 163.3, 140.4, 98.1, 71.2, 50.5, 39.5
3, 737,229.0,203.6,187.0, 159.9, 137.1, 96.2, 69.1, 49.7, 39.0
5301,0,1,3,3, 0.600,1,1, ,2019,11,29,12,15
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
1, 727,188.0,167.7,151.0, 131.5, 112.9, 79.1, 56.0, 41.7, 34.9
2, 710,175.9, 1548, 140.3, 121.0, 104.9, 74.2, 53.7, 40.2, 33.5
3, 708, 175.5,153.9,139.9, 120.8, 103.8, 74.3, 54.1, 41.1, 34.0
5301,0,1,3,3, 0.700,1,1, ,2019,11,29,12,17
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0, 14.0
1, 733, 148.8, 130.6,119.8, 101.9, 86.8, 60.2, 42.6, 31.3, 246
2, 729,144.0,125.6,114.4, 97.4, 83.1, 57.4, 40.7, 30.7, 241
3, 724,144.5,125.3,114.7, 97.1, 83.0, 57.4, 40.2, 30.5, 24.2
5301,0,1,3,3, 0.800,1,1, ,2019,11,29,12,18
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0, 14.0
1, 702, 162.3, 144.9, 133.7, 114.6, 100.2, 70.0, 51.7, 38.6, 31.8
2, 702,157.5,139.2,127.9, 109.5, 94.8, 67.1, 50.0, 38.5, 31.3
3, 7086, 158.2, 140.7,128.5, 110.2, 94.9, 68.0, 50.7, 39.2, 32.2
5301,0,1,3,3, 0.900,11, ,2019,11,29,12,19
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0, 14.0
1, 714,191.0, 170.6, 158.0, 136.0, 115.9, 79.1, 51.8, 40.0, 32.1
2, 700, 180.1,158.9, 147.1, 126.4, 107.5, 74.4, 50.6, 40.4, 33.0
3, 700, 180.4, 159.4, 147.0, 126.2, 107.7, 74.9, 50.8, 40.5, 32.7
5301,0,1,3,3, 1.000,11, ,2019,11,29,12,20
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0, 14.0
1, 727,166.5, 149.4,137.5, 118.2,102.8, 74.4, 55.1, 42.0, 334
2, 704, 159.1,140.1,128.7, 110.8, 954, 69.5, 51.6, 39.8, 32.4
3, 700, 158.2, 139.8, 128.6, 110.1, 95.1, 69.3, 52.0, 40.0, 32.4



HMIBELITAJ O HOCHBOCTH KOMOBO3HE KOHCTPYKLIMJE HA OCHOBY U3MEFEHVIX LIEGIEKCIKJA
Heouuua - [panuuu npenas Xopeoiu”
[Mpunoz 6p. 1 — Peaymmamu uzmeperux dedhnexcuja dedhnemnomenipom ca nadafyhun mepeimom (HAWD)
Cmep '], Xopeaow" — Cybomuua ceaep— aoana mpaia
5301,0,1,3,3, 1.100,1,1, ,2019,11,29,12,21
5302,0,1,8,1,0,0,0,0," " ;
5303,0,NO , 15.0,14.0
1, 723,159.3, 136.8, 124.8, 106.8, 92.8, 67.4, 50.6, 40.5, 32.4
2, 719, 148.5,128.8, 118.2, 101.5, 87.5, 64.9, 49.7, 40.0, 32.9
3, 716,150.4, 128.9, 118.3, 101.3, 87.8, 65.1, 49.4, 40.5, 331
5301,0,1,3,3, 1.200,1,1, ,2019,11,29,12,23
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 774,262.9,226.4,201.6, 156.9, 123.3, 76.3, 53.5, 37.9, 294 ;
2, 718,247.4,213.9,191.7, 148.4,116.7, 73.1, 51.8, 37.8, 29.8
3, 710, 244.5, 212.6, 190.4, 147.5, 116.3, 72.7, 50.9, 37.5, 29.6 =
5301,0,1,3,3, 1.300,1,1, ,2019,11,29,12,24
5302,0,1,8,1,0,0,0,0" "
5303,0,NO , 15.0,14.0
1, 712,168.2, 152.0, 141.9, 1255, 108.9, 79.5, 57.5, 41.7, 30.9
2, 700, 159.7, 144.8, 134.9, 118.1, 102.6, 75.1, 55.0, 41.0, 30.5
3, 702,160.2, 1447, 134.7, 118.7, 103.3, 75.2, 54.9, 404, 31.0
5301,0,1,3,3, 1.400,1,1, ,2019,11,29,12,25
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0 |
1, 733,243.6,171.6,149.6,123.7, 101.6, 66.7, 46.3, 32.3, 25.9 ’i
2, 709,224.1,158.7, 139.9, 113.0, 92.8, 62.9, 42.7, 31.2, 24.7
3, 701,222.0,157.2,138.3,112.2, 92.0, 62.2, 42.8, 31.0, 25.0 ?
5301,0,1,3,3, 1.500,1,1, ,2019,11,29,12,27
5302,0,1,8,1,0,0,0,0," !
5303,0,N0 , 15.0,14.0
1, 749, 185.9, 164.3, 150.3, 127.1, 105.6, 72.3, 50.2, 36.9, 30.5
| 2, 728,174.7,153.9,139.6, 117.4, 98.1, 66.6, 48.3, 36.6, 29.9
| 3, 720,172.7,152.0,138.2, 116.3, 97.1, 66.1, 47.1, 35.8, 29.1

S OO L D
e



H3BELITAJ O HOCHBOCTH KOMNOBO3SHE KOHCTPYKLIWIE HA OCHOBY H3MEPEHVI SIEDIIERCHAIA

Heonuua - panuqny npenas Xopaow™”

lpunoz 6p.1 — Pesyimamu uavepenux dedhnekcuja dechnexmaonempom ca nadafyiium mepemonm (HWD)

Cmep M1 Xopeowr™ — Cybomuta cesep — npemutiajHa mpaka
5001,25.60,1,40, 3, 1,"FwdWin ’

5002,"25SIN ","8082-038","CP15-660"
5003,"Administ","magput (*,"Horgos G","F25"
5010,0,0,0,0,0,0,0,3,1,0,0,0,0,0,1,0,0,0,0,0,1,"MDB"
5011,0,1,2019,11,29,13,25,0,"Non",000

5200,"7007 ",3,1.032,148.1, 0.71, 1.535
5201,"2261 ",4,1.005,1.041

5202,"2262 ".4,1.010,0.997

5203,"8819 ",4,0.997,0.993

5204,"3977 ",4,1.003,0.995

5205,"8338 ",4,1.009,1.049

5206,"8817 ",4,0.994,1.023

5207,"3081 ",4,1.007,1.041

5208,'2268 ",4,1.002,1.038

5209,"2269 "4,1.002,0.992

5210,"NA  ",0,0.000,0.000

5211,"NA  ",0,0.000,0.000

5212,"NA  ",0,0.000,0.000

5213,"NA  ",0,0.000,0.000

5214"NA  ",0,0.000,0.000

5215"NA  ",0,0.000,0.000

5216,"NA  ",0,0.000,0.000

5217,"NA  ",0,0.000,0.000

5218,"NA  ",0,0.000,0.000

5020, 150, 0, 200, 300, 450, 600, 900, 1200, 1500, 1800,NO ,NO ,NO ,NO
,NO ,NO ,NO

5021, 300, O, O O O O O O O ONO ,NO ,NO ,NO ,NO ,NO
,NO

50221, 0, 0, 50, 100, 200, 390,

5023,1,3,0, 0.050, 1.448, 1.448, 0.088, 0.000,1,1
5024,0,0,0,1,1,1, 5,20, 2, 2.01,0,0, 60

5029, 15, 45, 17610, 50554
5030,"Administrator .

5031

5032,"“,ll'l,l|0+000|t|ll1+500|I

5301,0,1,3,3, 1.448,1.1, ,2019,11,29,13,25
5302,0,1,8,1,0,0,0,0," "

5303,0,N0 , 15.0,14.0

5041,"

5042 "
5043," "
5044," n

5301,0,1,3,3, 0.050,11, ,2019,11,29,13,05
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 730, 300.7, 259.6, 234.2, 196.7, 165.1, 112.8, 78.8, 58.9, 452
2, 715,285.4,245.9,222.1, 185.6, 155.3, 106.0, 74.2, 55.4, 44.4
3, 714, 283.3,244.2,220.7,184.3,154.2, 105.2, 73.9, 55.0, 441
5301,0,1,3,3, 0.150,11, ,2019,11,29,13,06
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
1, 705,270.7,235.8,210.2, 174.8, 143.2, 94.0, 61.1, 44.4, 36.0
2, 695,259.0,2252, 2004, 166.3, 136.8, 89.7, 60.1, 44.1, 356
3, 699, 259.0, 225.0, 200.8, 166.5, 136.7, 90.3, 60.2, 44.7, 35.9

,NO |NO

,NO ,NO




MBBELUTAJ O HOCUBOCTI KOMOBOSHE KOHCTPYKLIHJE HA OCHOBY MAMEPEHIAX TEDITEKCIAJIA
Heonutia - [panuydu npenaa  Xopeou*
lpunoz 6p. 1 — Pasynmamu usveperux dechnercuja dechnekmomermpon ca nadajyium mepemom (HWD)
Cuep I'T1 Xopzow"™ — Cybormuya cesep — fipemuuajna mpaka
5301,0,1,3,3, 0.250,1,1, ,2019,11,29,13,08
5302,0,1,8,1,0,0,0,0," "
5303,0,NO0 , 15.0,14.0
1, 749, 267.0, 230.1, 208.2, 175.6, 147.6, 101.0, 68.8, 51.4, 41.0
2, 729, 2485, 214.2,192.7, 162.2, 136.3, 92.5, 62.9, 48.4, 38.3
3, 725,246.2 212.2, 191.3, 161.0, 135.1, 92.0, 63.1, 48.0, 38.3
5301,0,1,3,3, 0.330,1,1, ,2019,11,29,13,10
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,15.0,14.0
1, 752, 218.6, 170.3, 151.2, 123.1, 102.3, 68.6, 47.4, 33.4, 26.9
2, 720,199.3,156.1, 138.4, 112.3, 93.5, 63.3, 43.2, 316, 253
3, 722,197.8,156.2, 138.3, 112.3, 92.9, 62.6, 42.1, 306, 25.4
5301,0,1,3,3, 0.450,1,1, ,2019,11,29,13,12
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 712,245.1,210.5, 189.9, 154.8, 125.8, 81.6, 55.1, 39.8, 314
2, 705, 234.5,200.0, 179.3, 146.7, 119.0, 77.3, 52.6, 39.3, 31.2
3, 698, 230.8,197.5, 177.4, 144.6, 117.3, 76.4, 52.3, 391, 314
5301,0,1,3,3, 0.550,1,1, ,2019,11,29,13,13
5302,0,1,8,1,0,0,0,0," !
5303,0,NO , 15.0,14.0
1, 731, 290.0,242.3, 219.0, 184.0, 152.1, 100.0, 66.5, 414, 352
2, 726,272.7, 2289, 206.6,171.9, 141.9, 92.2, 64.2, 411, 351
3, 721, 269.5, 226.2, 203.6, 170.7, 140.4, 922, 63.0, 40.5, 36.2
5301,0,1,3,3, 0.850,1,1, ,2019,11,29,13,14
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0,14.0
1, 722,164.0, 144.1, 133.5, 114.6, 100.0, 72.3, 54.7, 41.3, 31.7
2, 708, 152.1,132.5,122.0, 104.9, 91.6, 67.0, 50.8, 38.3, 31.2
3, 701, 1508, 131.1,121.0, 104.2, 90.8, 66.6, 50.9, 38.6, 31.2
5301,0,1,3,3, 0.750,1,1, ,2019,11,29,13,15
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 747,176.2,154.0, 141.2, 120.3, 106.3, 45.6, 37.3, 30.9, 26.4
2, 740, 161.0, 138.4, 126.5, 108.0, 91.8, 45.6, 36.9, 30.4, 26.4
3, 739,160.4,138.4,126.1, 107.8, 91.8, 45.9, 36.8, 30.5, 26.6
5301,0,1,3,3, 0.850,1,1, ,2019,11,29,13,16
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,15.0, 14.0
1, 742,152.0,135.6, 125.4, 109.3, 95.1, 69.5, 50.9, 41.3, 35.0
2, 725, 140.1,125.5, 114.7, 100.0, 86.8, 63.6, 47.4, 39.0, 32.5
3, 723, 140.0,125.1, 114.6, 99.7, 86.0, 64.1, 46.9, 37.8, 32.1
5301,0,1,3,3, 0.950,1,1, ,2019,11,29,13,19
5302,0,1,8,1,0,0,0,0," "
5303,0,NO0 ,15.0,14.0
1, 708, 183.4, 161.4, 148.5, 128.4, 110.4, 79.4, 57.5, 44.0, 350
2, 695,170.9,151.1, 138.5, 119.0, 102.7, 73.7, 54.2, 42.1, 33.8
3, 696, 171.8,152.0, 139.9, 120.3, 102.5, 75.3, 56.2, 44.1, 35.4
5301,0,1,3,3, 1.050,1,1, ,2019,11,29,13,21
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 732, 176.8, 154.2, 139.3, 117.9, 99.7, 69.8, 50.6, 37.6, 28.3
2, 709, 165.0,142.5, 127.8, 108.9, 92.2, 64.7, 47.0, 36.6, 29.1
3, 706, 163.5,141.0, 126.9, 107.8, 90.9, 64.1, 47.3, 36.1, 27.8




U3BEUITAJ O HOCHMBOCTI KOJTOBO3HE KOHCTPYKLIMJE HA OCHOBY U3MEPEHIX JEGAEKCHJA
Heoruua - [panuqnu npenas ,Xopeow"
lpunoz 6p.1 — Pesynmamu uameperux dechnexcija dechnekmomempom ca nadajyhium mepermonm (HIWD)
Cuep [T1,Xopaow® — Cybomuia cesep — npemuuajia mpaka
5301,0,1,3,3, 1.150,1,1, ,2019,11,29,13,22
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 707,129.9, 116.9, 108.6, 95.4, 83.2, 61.6, 46.8, 37.2, 29.3
2, 694,122.0,109.0,101.3, 89.2, 77.7, 58.0, 44.3, 354, 29.1
3, 696, 122.8, 109.5, 101.5, 89.3, 77.9, 58.3, 44.8, 35.7, 29.5
5301,0,1,3,3, 1.250,11, ,2019,11,29,13,23
5302,0,1,8,1,0,0,0,0," "
5303,0,NO ,15.0,14.0
1, 773,164.0,146.2, 136.0, 119.5, 104.7, 78.4, 61.4, 45.9, 36.8
2, 739, 146.1,129.0, 120.1, 104.9, 91.8, 68.5, 54.0, 40.6, 32.9
3, 725,142.7,126.0,117.1,102.3, 89.3, 67.1, 51.5, 39.6, 32.0
5301,0,1,3,3, 1.350,1.1, ,2019,11,29,13,24
5302,0,1,8,1,0,0,0,0," #
5303,0,NO , 15.0, 14.0
1, 755,127.0,111.0,102.5, 89.0, 76.8, 56.4, 41.5, 32.3, 255
2, 717,115.1,100.3, 92.7, 80.4, 69.7, 504, 37.2, 29.4, 23.7
3, 714,114.3,100.0, 93.0, 80.2, 70.0, 50.4, 36.4, 29.1, 23.6
5301,0,1,3,3, 1.448,1,1, ,2019,11,29,13,25
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 ,15.0, 14.0
1, 705,162.1, 142.6, 131.7, 111.7, 96.1, 66.2, 44.5 32.9, 24.8
2, 698, 149.6, 130.6, 120.2, 101.7, 87.1, 61.0, 42.1, 32.2, 25.3
3, 715,153.0,133.1, 122.8, 103.9, 88.9, 62.1, 43.0, 33.3, 26.2



HU3BELUTAJ O HOCHUBOCTIA KONOEO3HE KOHCTPYKUMJE HA OCHOBY M3MEPEHWX JERNEKCHIA
Heonuua - ' panuuHu npenaz  Xopaou"

(Ipunoz 6p. T — Peaymmaniu basmepeHux dechnexcuja Oechnexkmomempon ca nadajyhum mepemon (HWD)
1, Xopzow" mepemuti uznas

5001,25.60,1,40, 3, 1,"FwdWin "

5002,"25SIN ","8082-038","CP15-660"
5003,"Administ","magput (","Horgos G","F25"
5010,0,0,0,0,0,0,0,3,1,0,0,0,0,0,1,0,0,0,0,0,1,"MDB"
5011,0,1,2019,11,29,13,52,0,"Non",000

5200,"7007 ",3,1.032,148.1, 0.77, 1.556
5201,"2261 ",4,1.005,1.041

5202,"2262 ",4,1.010,0.997

5203,"8819 ",4,0.997,0.993

5204,"3977 ",4,1.003,0.995

5205,"8338 ",4,1.009,1.049

5206,"8817 ",4,0.994,1.023

5207,"3081 ",4,1.007,1.041

5208,"2268 ",4,1.002,1.038

5209,"2269 ",4,1.002,0.992

5210,"NA  ",0,0.000,0.000

5211,"NA  ",0,0.000,0.000

5212"NA  ",0,0.000,0.000

5213,"NA  ",0,0.000,0.000

5214"NA  ",0,0.000,0.000

5215,"NA  ",0,0.000,0.000

5216,"NA  ",0,0.000,0.000

5217"NA  ",0,0.000,0.000

5218,"NA  ",0,0.000,0.000

5020, 150, 0O, 200, 300, 450, 600, 900, 1200, 1500, 1800,NO ,NO ,NO ,NO ,NO ,NO
,NO ,NO ,NO

5021, 300, O, O, O, O, O O O O, ONO ,NO ,NO ,NO ,NO ,NO ,NO ,NO
N0

5022,1, 0, 0, 50, 100, 200, 390,

5023,1,3,0, 0.007, 0.106, 0.108, 0.057, 0.000,1,1
5024,0,0,01,11, 5,20, 2, 2.01,0,0, 60

5029, 3, 9, 17614, 50566
5030,"Administrator '

5031

5032,"™,"™ "0+000","kraj teretnog izlaza"

5301,0,1,3,3, 0.107,11, ,2019,11,29,13,52
5302,0,1,8,1,0,0,0,0," "

5303,0,NO , 15.0,14.0

5041,"

5042," "
5043," "
5044," "

5301,0,1,3,3, 0.007,1,1, ,2019,11,29,13,40
5302,0,1,8,1,0,0,0,0," "
5303,0,N0 , 15.0, 14.0
1, 692, 177.9, 159.4, 151.6, 137.3, 123.7, 94.0, 66.9, 48.5, 34.6
2, 703,177.6,159.4, 151.4,136.4, 123.9, 93.7, 66.3, 48.2, 334
3, 701, 176.5, 159.1, 151.3, 136.3, 124.0, 93.7, 66.5, 48.5, 33.9 E
5301,0,1,3,3, 0.049,1,1, ,2019,11,29,13,43 E
5302,0,1,8,1,0,0,0,0," i
5303,0,N0 , 15.0, 14.0
1, 735,138.4,131.5, 126.9, 118.4, 109.2, 89.5, 70.0, 53.3, 40.2
2, 724,132.4,1254,121.2,112.8, 104.1, 85.7, 67.3, 51.3, 394
3, 724,131.8,124.7,120.8, 112.1,103.9, 85.4, 67.2, 51.3, 39.5




N3BEUITAJS O HOCUBOCTI KONOBOSHE KOHCTPYKILIMJE HA OCHOBY HISMEPEHIIX JIEDITEKCIHIA
Heonuya - [panuiu npenas Xopzotu”
lpunoez Gp. 1 — Peaynmamu uamepenux dedmercuja dedhnakmonempon ca nadajyfium mepemon (HWD)
11, Xopeow" mepemuu uznas
5301,0,1,3,3, 0.106,1,1, ,2019,11,29,13,49
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 747,131.5,123.6, 118.2,108.9, 99.2, 79.7, 62.6, 50.5, 40.0
2, 713,124.2,115.3, 109.9, 100.7, 91.9, 73.8, 60.4, 48.6, 39.7
3, 713,123.4,114.4,109.3, 100.4, 91.2, 73.5, 58.0, 47.3, 38.1




H3BEITAJ) O HOCABOCTH KOAIOBO3SHE KOHCTPYKILIMJE HA OCHOBY M3MEPEHUX AEGAEKCAJIA

Heotuua - panuqnu npenas  Xopzow”

Flpunoz Gp.1 — Peaynmaniu uamepenux dedhnexcuja dechreximomempon ca nadajyfium mepemoid (HWD)

[T] ,Xopeaowt" mepemuu yriaz

5001,25.60,1,40, 3, 1,"FwdWin "
5002,"258IN ","8082-038","CP15-660"
5003,"Administ”,"magput (","Horgos G","F25"
5010,0,0,0,0,0,0,0,3,1,0,0,0,0,0,1,0,0,0,0,0,1,"MDB"
5011,0,1,2019,11,29,14,13,0,"Non",000
5200,"7007 ",3,1.032,148.1, 0.77, 1.557
5201,"2261 "4,1.005,1.041

5202,"2262 ".4,1.010,0.997

5203,"8819 ",4,0.997,0.993

52043977 ",4,1.003,0.995

5205"8338 ".4,1.009,1.049

5206,"8817 ",4,0.994,1.023

5207,"3081 ",4,1.007,1.041

5208,"2268 ",4,1.002,1.038

5209,"2269 ",4,1.002,0.992

5210,"NA  ",0,0.000,0.000

5211,"NA  ",0,0.000,0.000

5212,"NA  ",0,0.000,0.000

5213,"NA  ",0,0.000,0.000

5214,"NA  ",0,0.000,0.000

5215,"NA  ",0,0.000,0.000

5216,"NA  ",0,0.000,0.000

5217,"NA  ",0,0.000,0.000

5218,"NA  ",0,0.000,0.000

5020, 150, 0, 200, 300, 450, 600, 900, 1200, 1500, 1800,NO ,NO ,NO ,NO
,NO |NO ,NO

5021, 300, 0, O, O O O O O 0 ONO ,NO NO ,NO ,NO NO ,NO

.NO

5022,1, 0, 0, 50, 100, 200, 390,
5023,1,3,0, 0.000, 0.160, 0.160, 0.049, 0.000,1,1
5024,0,0,0,1,1,1, 5,2.0, 2, 2.0,1,0,0, 60
5029, 5 15, 17620, 50584
5030,"Administrator 1

5031

5032,"","" "0+000","kraj teretnog ulaza"
5301,0,1,3,3, 0.160,1,1, ,2019,11,29,14,13
5302,0,1,8,1,0,0,0,0," "

5303,0,N0 ,15.0, 14.0

5041,"

5042 "
5043," "
5044." "

5301,0,1,3,3, 0.000,1,1, ,2019,11,29,14,07
5302,0,1,8,1,0,0,0,0,"asfalt "
5303,0,N0 ,15.0,14.0
1, 748, 570.7, 429.6, 345.7, 242.5, 180.8, 103.0, 66.5, 50.3, 40.3
2, 720,523.2,399.7, 325.6, 231.2, 174.0, 100.7, 63.0, 50.1, 37.0
3, 716, 515.2, 395.6, 3231, 230.5, 173.7, 100.7, 63.6, 50.0, 37.2
5301,0,1,3,3, 0.025,11, ,2018,11,29,14,08
5302,0,1,8,1,0,0,0,0,"asfalt !
5303,0,N0 , 15.0,14.0
1, 776, 432.0, 364.2, 322.3, 262.2, 214.3, 135.6, 87.9, 59.3, 43.4
2, 707,402.4,338.0,299.5,243.2, 197.1, 125.1, 82.0, 57.2, 42.5
3, 701, 397.5,334.1,295.7, 240.5, 195.4, 125.2, 81.9, 57.5, 42.7

,NO

,NO

,NO




HU3BELITAJ O HOCUBOCTH KONOBO3HE KOHCTPYKLUMJE HA OCHOBY U3MEPEHWX JEGIEKCIAJA
Heonuua - Mpanuunu npenas  Xopzaow'"
lpunoz 6p. 1 — Peaymmamu uameperux dediiexcuja dechexmomenipom ca nadajyhium mepernom (HWWD)
[T1  Xopaouwi® mepemHru ynaz
7901,"beton"
7901,"beton pocinje na 50m"
5301,0,1,3,3, 0.059,1,1, ,2019,11,29,14,10
5302,0,1,8,1,0,0,0,0,"beton pocinje na 50m "
5303,0,NO ,15.0,14.0
1, 701, 199.7,117.5, 1124, 105.6, 98.6, 80.6, 63.1, 49.9, 39.7
2, 730,133.2,127.8,122.6, 113.1, 106.2, 87.1, 71.4, 56.4, 457
3, 722,132.1,126.2, 122.5, 115.1, 106.9, 88.8, 70.2, 55.8, 45.3
7901,™
5301,0,1,3,3, 0.111,1,1, ,2019,11,29,14,12
5302,0,1,8,1,0,0,0,0," "
5303,0,NO , 15.0,14.0
1, 752,222.1,211.8, 205.8, 190.0, 172.8, 132.6, 94.7, 66.6, 49.9
2, 714,213.9,204.1, 198.1, 183.0, 166.3, 127.3, 91.3, 63.9, 48.7
3, 712,211.8,201.7,196.2, 181.1, 164.6, 125.8, 90.0, 63.4, 48.1
5301,0,1,3,3, 0.160,11, ,2019,11,29,14,13
5302,0,1,8,1,0,0,0,0," "
5303,0,NO0 , 15.0, 14.0
1, 744,162.5, 152.5,146.7, 135.4, 124.6, 99.2, 76.2, 56.9, 41.8
2, 714,155.4, 146.6, 140.9, 129.9, 119.5, 95.3, 73.8, 55.8, 41.8
3, 714,154.0, 145.6, 140.1, 129.3, 118.1, 94.4, 72.5, 554, 414
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& CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
(] | = HematrsuHa 6/IV, 11000 Beorpap

Mpwunor lll: NMpopayyH gednekcuja pagu ogpennBama
edeKkTMBHE HOCUMBOCTW Ha nocterbmnum — TUIM 2
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1

PSR,
SAOBRA

CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
(] =] HematbnHa 6/IV, 11000 Beorpag

Input file:

*

2

2 11

+0.9500E+02 +3.5000E-01 +2.5000E-01 +1.0500E-01

+4.0000E+01 +4.0000E-01

1

LOAD 4.0000E-02 0.1475E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

UR UT UZ SRRSTTSZZSRTSRZSTZERRETTEZZERTERZETZUX UY
SXXSXYSXZSYYSYZEXXEXYEXZEYYEY

1

1 +0.0000E+00 +0.0000E+00 +0.0000E-00

111

+6.4000E+01 +4.0000E-01

1

LOAD 4.1000E-02 0.1475E+00 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00

UR UT UZ SRRSTTSZZSRTSRZSTZERRETTEZZERTERZETZUX UY
SXXSXYSXZSYYSYZEXXEXYEXZEYYEY

1
1 +0.0000E+00 +0.0000E-00 +0.0000E-00

2019 — 620 — 10 — CAO — K2/3

197



6

CAOBPARAJHU UHCTUTYT UUIN p.o.0

Hemarunna 6/IV, 11000 Beorpaa

(= | =
SYSTEM No. 1
XX
TOTAL STRESS -.580E+00
TOTAL STRAIN -.181E-02
TOTALDISPLACEMENT
SYSTEM No. 2
XX
TOTAL STRESS -.540E+00
TOTAL STRAIN -.131E-02

TOTALDISPLACEMENT

End of output file

YY
-.580E+00
-.181E-02

YY
-.540E+00
-.131E-02

POSITION NUMBER 1
2z YZ XZ XY UX uy uz
-.585E+00 .000OE+00 .00OE+00 .000OE+00
-.189E-02 .000E+00 .0OOE+00 .00OE+00
.O00E+00 .000E+00 .232E-02

POSITION NUMBER 1
zZ YZ XZ XY uUXx uy uz
-.600E+00 .000OE+00 .00OE+00 .00OE+00
-.262E-02 .000E+00 .000OE+00 .00OE+00
.000E+00 .000E+00 .232E-02
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. CAOBPAKRAJHU UHCTUTYT UUN Ap.o.0

AAAAAAAAAAAAAAAAAAA

(] | = HemamumHa 6/IV, 11000 Beorpan

Mpwunor 1IV: NpopayyH HanoHa n gedopmauuja y

BULLECIIOjHOM enacTU4YHOM cucTemy 3a notpebe aHanuse

3amMopa Yy KoroBO3HOj KOHCTpYKuuju — TUI 2
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1

PSR,
SAOBRA

CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
(] =] HematbnHa 6/IV, 11000 Beorpag

Input file:

*

1

6 11

+4.9100E+03 +3.5000E-01 +4.0000E-02 +2.6257E-02

+6.6000E+03 +3.5000E-01 +8.0000E-02 +2.6257E-02

+7.1900E+03 +3.5000E-01 +8.0000E-02 +1.0500E-01

+2.6500E+02 +3.5000E-01 +0.1500E-00 +1.0500E-01

+1.4000E+02 +3.5000E-01 +0.2000E+00 +1.0500E-01

+0.6500E+02 +4.0000E-01

2

LOAD 2.0000E-02 0.1052E+00 0.0000E+00 0.1575E+00 0.0000E+00 0.0000E+00
LOAD 2.0000E-02 0.1052E+00 0.0000E+00 -0.1575E+00 0.0000E+00 0.0000E+00

UR UT UZ SRRSTTSZZSRTSRZSTZERRETTEZZERTERZETZUX UY
SXXSXYSXZSYYSYZEXXEXYEXZEYYEY

6

3 +0.0000E+00 +0.0000E+00 +2.0000E-01
3 +0.0000E+00 +5.2500E-02 +2.0000E-01
3 +0.0000E+00 +1.5755E-01 +2.0000E-01
6 +0.0000E+00 +0.0000E+00 +5.5000E-01
6 +0.0000E+00 +5.25000-02 +5.5000E-01
6 +0.0000E+00 +1.5750E-01 +5.5000E-01
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& CAOBPARAJHN UHCTUTYT UMN a.o.0
(] | = HematbuHa 6/1V, 11000 Beorpap

SYSTEM No. 1

TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
TOTAL

TOTAL
TOTAL
TOTAL

POSITION NUMBER 1

XX YY 7 YZ XZ XY UX uy uz
STRESS .817E+00 .583E+00 -.407E-01 .000E+00 .00OOE+00 .00OE+00
STRAIN .873E-04 .433E-04 -.738E-04 .000E+00 .000E+00 .00OE+00
DISPLACEMENT .000E+00 .000OE+00 .326E-03
POSITION NUMBER 2
XX YY 7 YZ XZ XY UXx Uy uz
STRESS .834E+00 .625E+00 -.420E-01 -.837E-03 .000E+00 .000E+00
STRAIN .876E-04 .484E-04 -.769E-04 -.157E-06 .000E+00 .00OE+00
DISPLACEMENT .000E+00 .237E-05 .325E-03
POSITION NUMBER 3
XX YY 7 YZ XZ XY UX uy uz
STRESS .847E+00 .717E+00 -.442E-01 -.854E-02 -572E-05 .000E+00
STRAIN .851E-04 .606E-04 -.823E-04 -.160E-05 -.107E-08 .000E+00
DISPLACEMENT 294E-08 .831E-05 .319E-03
POSITION NUMBER 4
XX YY zZ YZ XZ XY UX uy uz
STRESS -.144E-02 -.176E-02 -.148E-01 .000E+00 .00OE+00 .00OE+00
STRAIN .7T95E-04 .726E-04 -.207E-03 .000E+00 .000E+00 .0OOE+00
DISPLACEMENT .000E+00 .000E+00 .270E-03
POSITION NUMBER 5
XX YY 7 YZ XZ XY UX uy uz
STRESS -.143E-02 -.177E-02 -.147E-01 -.544E-03  .000E+00 .000OE+00
STRAIN .792E-04 .719E-04 -.206E-03 -.117E-04 .000E+00 .000E+00
DISPLACEMENT .000E+00 .380E-05 .269E-03
POSITION NUMBER 6
XX YY 7 YZ XZ XY UX uy uz
STRESS -138E-02 -.186E-02 -.141E-01 -.158E-02 .000OE+00 .000E+00
STRAIN .769E-04 .665E-04 -.197E-03 -.340E-04 .000E+00 .00OE+00
DISPLACEMENT .O00E+00 .111E-04 .265E-03

End of output file
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. CAOBPAKRAJHU UHCTUTYT UUN Ap.o.0

AAAAAAAAAAAAAAAAAAA

(] | = HemamumHa 6/IV, 11000 Beorpan

Mpunor V: [NpopayyH HanoHa 1 gedopmaunja y

BULLECIIOjHOM enacTU4YHOM cucTemy 3a notpebe aHanuse

3amopa Yy KornoBo3HOj KOHCTpyKuuju — TUI 3
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1

PSR,
SAOBRA

CAOBPAKRAJHUN UHCTUTYT UUN p.o.0
(] =] HematbnHa 6/IV, 11000 Beorpag

Input file:

*

1

6 11

+4.0500E+03 +3.5000E-01 +4.0000E-02 +2.6257E-02

+5.6200E+03 +3.5000E-01 +6.0000E-02 +2.6257E-02

+6.2250E+03 +3.5000E-01 +7.0000E-02 +1.0500E-01

+2.3000E+02 +3.5000E-01 +0.1500E-00 +1.0500E-01

+1.2000E+02 +3.5000E-01 +0.2500E+00 +1.0500E-01

+0.5000E+02 +4.0000E-01

2

LOAD 2.0000E-02 0.1052E+00 0.0000E+00 0.1575E+00 0.0000E+00 0.0000E+00
LOAD 2.0000E-02 0.1052E+00 0.0000E+00 -0.1575E+00 0.0000E+00 0.0000E+00

UR UT UZ SRRSTTSZZSRTSRZSTZERRETTEZZERTERZETZUX UY
SXXSXYSXZSYYSYZEXXEXYEXZEYYEY

6

3 +0.0000E+00 +0.0000E+00 +1.7000E-01
3 +0.0000E+00 +5.2500E-02 +1.7000E-01
3 +0.0000E+00 +1.5755E-01 +1.7000E-01
6 +0.0000E+00 +0.0000E+00 +5.7000E-01
6 +0.0000E+00 +5.25000-02 +5.7000E-01
6 +0.0000E+00 +1.5750E-01 +5.7000E-01
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& CAOBPARAJHN UHCTUTYT UMN a.o.0
(] | = HematbuHa 6/1V, 11000 Beorpap

SYSTEM No. 1
POSITION NUMBER 1

XX YY 7 YZ XZ XY UXx Uy uz
TOTAL STRESS .971E+00 .633E+00 -.530E-01 .000E+00 .000E+00 .00OE+00
TOTAL STRAIN 123E-03 .501E-04 -.987E-04 .000E+00 .00OOE+00 .00OE+00
TOTALDISPLACEMENT .000E+00 .000OE+00 .449E-03
POSITION NUMBER 2
XX YY 7 YZ XZ XY UX uy uz
TOTAL STRESS .100E+01 .709E+00 -.555E-01 -.258E-03 .000OE+00 .000E+00
TOTAL STRAIN 125E-03 .606E-04 -.105E-03 -.560E-07 .000E+00 .00OE+00
TOTALDISPLACEMENT .000E+00 .282E-05 .448E-03
POSITION NUMBER 3
XX YY 7 YZ XZ XY UXx uy uz
TOTAL STRESS .105E+01 .879E+00 -.599E-01 -.110E-01 -.828E-05 .000E+00
TOTAL STRAIN 122E-03 .858E-04 -.118E-03 -.239E-05 -.179E-08 .000E+00
TOTALDISPLACEMENT A37E-08 .109E-04 .439E-03
POSITION NUMBER 4
XX YY 7 YZ XZ XY UX uy uz
TOTAL STRESS -.111E-02 -.147E-02 -.157E-01 .00OE+00 .OOOE+00 .000OE+00
TOTAL STRAIN 115E-03 .105E-03 -.294E-03 .000E+00 .000E+00 .00OE+00
TOTALDISPLACEMENT .000E+00 .000E+00 .358E-03
POSITION NUMBER 5
XX YY 7 YZ XZ XY uUXx uy uz
TOTAL STRESS -111E-02 -.149E-02 -.156E-01 -.613E-03 .000E+00 .000E+00
TOTAL STRAIN 115E-03 .104E-03 -.292E-03 -.172E-04 .000E+00 .00OE+00
TOTALDISPLACEMENT .000E+00 .550E-05 .358E-03
POSITION NUMBER 6
XX YY 7 YZ XZ XY UX uy uz
TOTAL STRESS -.105E-02 -.160E-02 -.150E-01 -.177E-02 .0OOE+00 .00OE+00
TOTAL STRAIN J111E-03 .961E-04 -.278E-03 -.496E-04 .000E+00 .00OE+00
TOTALDISPLACEMENT .000E+00 .161E-04 .352E-03

End of output file
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