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TEXHUYKU U3BELLUTAJ

3a OcHoeeH lpoekm ypedyeaH-e Ha kopumomo Ha p. Kosja4yka eo c.
Kap6urnyu, OnwmuHa KapbuHyu

BoBepg

Peka Kosjayka e neBa nputoka Ha peka bperanHuua co cnue o cesepos3anajHa
ekcrnosvunja. M3smpa u ce dopmmpa of 3anagHuTe naguHW Ha nraHvHaTa
MnaykoBuUa coO rnaBeH M3Bop Ha KoTa 1240 MHB Ha peka BpTelwka n m3Bopute Ha
peka Koya [epe Ha koTa 1100 MHB.

Mo coctaBoT Ha oBMe ABe peku ce popmmpa Kosjauka peka koja ce OO CnMBOT
Ha peka bperanHuua nma ceBepos3anaeH npasew, Ha Tederwe. Bo ropHnoT gen peka
Kosjauka wvma pasBueHa xugporpadpcka Mpexa W LWUPOK CriMB CO noronema
NOLYMEHOCT 1 nobnarn naguHu, JOAeKa No CPeaHNOT TEK Ha pekaTa ce 3abenexysa
[0CTa M3paseHO CTECHYBak-€ Ha CIMBOT, peTka MOLYMEHOCT U CTPMHU NaguHu ce o
MaHacTupot Kosjak.

Op oBOj gen na ce OO BRMBOT Ha peka bperanHuua pekata nonpuma
paMHUYapCKN KapakTep M oOpMEH TOK camMO BO YCMNOBWM Ha noronemu sBogu. Bo
nepuoanTe Ha manoBogue ocobeHO BO NeTHUTE Meceuu AONMHUOT TeK ocTaHyBa 6e3
BOAA, a MaBHU NPUYMHU Ce MOHMpPaHeTO Ha BogaTa M 3adakake Ha BojaTta 3a
HaBoaHyBahe. BucuHckn cnueoT Ha pekata Kosjauka ce npoctupa o HajBucokarta
koTa 1569 MHB Ha BpBOT Lllanunja o HajHUCKaTa Toyka MpUM BAMBOT Ha peka
Bperanyuua kaj ceno KapbuHum co kota 280 MHB.

Op npeTnocTtaBeHaTa BUCUHCKa pacnpeaenba Ha CMBHUTE NOBPLUMHM Ha peka
Kosjauka, ce 3abenexyBa Aeka HajronemMo y4eCTBO BO BKyrnHaTa NoBpLUMHA Ha CrMBOT
MMaaT MOBPLLMHWTE CO HaAMOpCKa BUcMHA of 800-1000 MHB co 3actaneHocTon 23 kv’
nnun okony 50% opf BKynHaTa MoOBPLUMHA Ha CMMBHOTO nogpadje A0 pasrnenyBaHnoT
npocwmn.

MpupogHoTO KOpPUTO Ha Kosjadka peka BO uammHatute roguHu He obesbenysa
[0BOJSIHa NponycHa MoK 3a 6e3b0eaHoO Aa rv NponyLwTn roneMmTe BogM KOu HagoaraaT
nocne nopojHUTE OOXOO0BW Ha NagvHUTE Ha NnaHuHaTa MnavkoBuuUa U Ha CIIMBHOTO
nogpadje Ha Kosjauka peka.

OO ctpaHa Ha  MOpPAOSIOWKW norfes MnoCTOeYKOTO KOpPUTO MpeTpnyBa
agedopmauum Ha OernoT Hag MOCTOT Kafe LUTO MOCToevkuTe Hacunu ( NOCTOEYKO
KOpUTO) € AedopMmnpaHo U of HeJOBOSTHO MPOYMCTYBaH-€ Ha 4anoroT v npernpekuTe
KOW ce jaByBaaT Mo MOCTOT [oala [0 HamaryBawe Ha NPOTOKOT Taka LWTOo goarfa Ao
n3neeBakwe Ha genHuuaTta Hag MocToT. Bo genoTt og mocTtoT npema p. bperanHuua
GnarogapeHve Ha MOCTOeYKUTE KackagHw nparoByM U HMBHATa HMBenauuoHa obpa
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NMOCTaBEHOCT He Ce jaByBa HacunyBakwe Ha AHOTO. CaMo Ha AenoT BO KpMBMHATA Ha
okony 200mM o MOCTOT Ha [eCHa CTpaHa Ha pekaTa [OojOeHO e A0 NOoTKonyBahe Ha
Hacun co norofsieMn pa3mMepuT.e uMa nojaBa Ha XenuKonganHo CTpyeHwe BO KpMBUHA
KOe npeau3BuKyBa pylleHe Ha KOHKaBeH Hacun. CeTo Toa MOXe fa ce BUAU U of
reogeTckoTo CHMMawe WTO € M3BPLIEeHO Mocre rnonnaesata T.e. HanpaBeHu ce
NONpeYHn NPodUIM Ha NOCTOEYKO KOPUTO. Toa MOXe Aa ce BUAU N 04 NPUIOXKEHUTE
doTorpacmm 3a MOMeHTanHaTa coctojba Ha pekara.

Cnopep xugponolwlkata aHanmsa HanpaseHa 3a Kosjauka peka ctoroguwiHute
BOAW CO Mana BepojaTHOCT Ha nojaBa usHecyBaaT Qigo = 48.0 m®/sec, na cnopepn Toa
ncraTta 3aeHO CO KonnumHuTe Ha aTtMmocdepkn Boau Qam = 202 m3/sec ke ce 3eme
Kako MepojaBHa KOSfMYMHA 3a OMMEH3VOoHMpawe Ha KopuToTo 3a Perynauuvja Ha
peyHoTo koputo. OBaa konmMumHa of Qmax = 250m%sec ce nokaxa M BO
OBOroguvLHWUTE nonnasu kou ja 3adatuja OnwTnHa KapbuHum n gojae oo uenocHo
MCNOSIHYBake W M3NeBakwe Ha AenoT Hag MOCTOT. Taka LTO npuM HaTaMOLUHOTO
OVUMEH3NOHUPaH-e 3eMeHa € oBaa KOSfiM4MHa Ha MakcuMmMariHm BOAw.

HuBeneTtata Ha NOCTOEYKOTO PEYHO KOPUTO € bopMMpaHa Co Kackaawm Kou ce
dopMupaHn of NPEeTxXoaHOo 3apagv ManuoT nag Ha Tpacata .HosonpoekTupaHaTta
HMBeNeTa Ha Tpacata ke 6uge co mctmot HaknoH J = 0.60% 6uaejkn octaHyBaaT
MOCTOEYKMTE KacKagHu nparosu.

Mpn wn3Bepbata notpebHo e npu paboTaTa Ha Tpacarta Ha rpagexHara
MexaHu3aLumja NocTojaHO da Ce CHMMa TpacaTa Ha HuBereTaTta Ha KOpUTOTO U Ha
HacunNuTe Ha KOPUTOTO.

3a npeomeTHaTa fgenHuua u3bpaH e edHoCTpykK TpaneseH npodus, a
ONMEH3NOHMpPaHEeTO € HanpaBeHo3a Qmax = 250m°/sec.

XngpaynuyHute npecMeTKkn 3a NpornycHa CNoCcOBHOCT Ha PerynimpaHoTo peyYHO KOPUTO
Ce HarnpaBeHM M YCBOEH € TUM Ha KapakTepUCTUYEH HanpeyeH npodun Koj ke ce
BKIOMM BO OKONMHATA.

OcCHOBHU enlemMeHTX Ha TpanesHUoT Npogus ce:
WwvpwnHa Ha gHo:b = 18m

MakcumarHa BucuHa Ha norHewe:h = 1.70 m
BkynHa BucmHa Ha koputoTo h = 1.50 m

Harnb Ha kocuHuTe Ha kopuToTo: 1:1

Bupejkn notpebHata BucMHA Hemoxe ga ce gobue co Hacun, 3aToa WTO Hema
AOBOMHO npocTtop Guaejkn e npegBuaeHa M newadka naTteka, Npu Hagoarakwe Ha
ronemute BOAM TMe Ke Ougar cnpevyeHu o4 NpenuBake CO  3aliTUTHa
apmMmupaHobeTOoHCKa orpaga co BUCUHA 0f

1.00 m Hag 3emjan apmaTtypaTta 3a WUCTaTa € YCBOEHa KOHCTPYKTUBHO, Ouaejku
npuTMCOUMTE Ce YpaMHOTEXeHu, M npu Toa Hema notpeba of craTudka
npecmeTka.McToToO ce ogHecyBa 1 3a ckanuTe 3a Bfes BO LeTanuuTeTo.
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3auBpcTyBak-E€TO Ha KOPUTOTO € NpeaBnaeHO co 0BnoXyBawe Ha KOCUHATa CO KpLUEH
kameH noetoH MB30. lNog Hero nva obniora o NECOK UM KpL of KameH co gebenuHa
oa 10 cm. MnHnmanHaTta gMMeEH3nja Ha KaMeHoT 3a obnarawe nNoTpebHo e aa buae
15cm. bugejkn ce paboTn 3a MOCTOEYKM MparoBu CO cnanvwTe U TUe Beke ce BO
dyHKumMja noseke on 60 roguHM M Ha HUB Hema MojaBa Ha owTeTyBake W
NnoTKoMyBawe Ha WUCTUTE W Hema MnojaBa Ha OTdpriake Ha CKOKOT MnoBeke of
MOCTOEYKOTO CnyanuwiTe, Co Toa Hema notpeba 3a npecMeTka U AMMEH3NOHMPaHe Ha
nctute.

MomMeHTanHa cocTojba

MomeHTanHaTa cocTojba Ha NoCcToevko KopuTo Ha p.Kosjauka e gedunHupaHa
BP3 OCHOBa Ha nNpocnekumja Ha TepeHOT, Kako U MpeKy BpLUEeHe Ha reogeTcko
CHMMake Ha uenata [OfmkuHa Ha genHuuata gen op p.Kosjayka , c.Kap®buHuw.
Mo3numjaTta Ha objekTnTe € oapeaeHa Co BUCOK CTEMNEH Ha NPEeLn3HOCT.

lMoyeTHaTa To4ka Ha [NpoeKkToT e noumpaHa kaj MOCTOT Ha permoHanHuoT nat
KapbuHun — Aprynnua50m Hag MocToT. [JOSmK KOPUTOTO NOCTOjaT KackagHu nparosu
Kon ce Bo gobpa coctojba n npu npoektupake € noTpebHo ga ce ycornacu co HUB.

lMpun nocnegHaTta nonnasa Bo 2015 roa. HanpaBeHW ce roneMu owTeTyBawba
Ha HacunuTe Kako of fneBa Taka M o4 AecHa CTpaHa Ha KopuToTo Ha p.Kosjadka u
M3BpLIEHA € WHTEepBeHUMja o cTpaHa Ha o0.KapbuHuu, Hacunute ce BpaTeHM BO
npBobuTHaTa cocTtojba n
NPOYNCTEHO € PeYyHOTO KopuTo. CO NpeB3eMEHUTE MHTEPBEHUMM Kora 6u gowno nak
00 TakBa nonnaesa BO TWe pa3Mepwu, owTeTyBawaTa 6u Gune muctm m 3atoa e
noTpebHO Aa ce M3BpLUKN perynauuja Ha pedHOTo KopuTo Ha p.Kosjauka.

Ha cnegHute doTorpacdumm e npukaxaHa MOMeHTanHaTta cocTtojbéa Ha TepeHoT nocrne
N3BPLUEHNTE NHTEPBEHUUKN of CTpaHa Ha 0.KapbuHuwm:
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Cnuka 6p.1 NMornea KOH permoHaneH MOCTHa PeYHO KopuTo Ha p.Kosjauka,
c.KapOuHum

Cnuka 6p.2 lNocToeukn KackagHu nNparoBu Ha pevyHo Koputo Ha p.Kosjauka,
c.KapOuHum
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Xngpaynuuku npecmeTKu

Cnopepf ycBoeHaTa MepogaBHa KonmyiuHa Ha BoAa Qmax = 250m>/sec. HanpaBeHu ce
npecMeTKn 3a OUMEH3NOHUpaHe Ha MNONPEYHUOT Mpecek Ha Tpane3Ho KOpuTO
0bnoxeHo co kKameH BO cnoj og 6etoH MB25.3a xugpaynuyka npecMeTka npuioxeHa
€ N KpuBa Ha npoTtok.[llpecmeTknTe 3a XMApPaynn4KoTO OUMEH3NOHMpaHe Ha

perynupaHoTo pe4yHO KOPUTO Ce AafeHN BO NPOAOIKEHeE.

h B ) A R C \Y Q
0.2 18.39 18.56 3.64 0.196102 | 25.40735 | 1.89886 | 6.91185
0.4 18.77 19.11 7.356 0.38486 | 28.42906 | 4.665724 | 34.32106
0.6 19.15 19.67 11.148 | 0.56689 | 30.32461 | 7.819537 | 87.17219
0.7 19.34 19.94 | 13.0725 | 0.655558 | 31.06804 | 9.491394 | 124.0763
0.8 19.53 20.22 15.016 | 0.742745 | 31.72138 | 11.21076 | 168.3408
1.0 19.91 20.77 18.960 | 0.912916 | 32.83098 | 14.76011 | 279.8517
1.2 20.29 21.32 22.98 | 1.077844 | 33.7524 | 18.41859 | 423.2592
1.4 20.67 21.87 27.076 | 1.237926 | 34.54044 | 22.15346 | 599.827
1.6 21.05 22.42 31.248 | 1.39352 | 35.22878 | 25.94176 | 810.6282
1.8 21.43 22.98 35.496 | 1.544949 | 35.8397 | 29.76693 | 1056.607
2.0 21.81 23.53 39.82 | 1.692506 | 36.38875 | 33.61674 | 1338.619
2.2 22.19 24.08 44.22 | 1.836457 | 36.88719 | 37.48203 | 1657.456

Koedu1umneHTOT Ha panaBuHa CO KOj ce nspLueHu npecmeTtkute e n=0.03 , a
NPOEKTMPaHMOT Nag Ha peyHoTo koputo e Sf=0.6%
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Tabenal: lNpecmeTka Ha nponycHa cNoCOBHOCT Ha NPUPOLAHO PEYHO KOPUTO

craumonaxa | A(m?) | O (m) R 1/n | R*M1/6 C i (R*))A1/2 | V(m/s) | Q(m?/s)

0+000.00 48.59 | 66.79 | 0.728 | 33.33 | 0.95 | 31.61 | 0.7 0.71 22.56 | 1096.14

0+050.00 17.23 | 55.74 | 0.309 | 33.33 | 0.82 | 27.41| 0.7 0.47 12.75 | 219.68

0+051.69 22.34 | 55.04 | 0.406 | 33.33 | 0.86 | 28.68 | 0.7 0.53 15.29 | 341.54

0+060.87 29.19 | 60.25 | 0.484 | 33.33 | 0.89 | 29.54 | 0.7 0.58 17.20 | 502.17

0+069.95 33.53 | 57.83 | 0.580 | 33.33 | 0.91 |30.44 | 0.7 0.64 19.39 | 650.20

0+100.00 38.89 | 47.23 | 0.823 | 33.33 | 0.97 | 32.27 | 0.7 0.76 24.50 | 952.82

0+150.00 34.19 | 60.10 | 0.569 | 33.33 | 0.91 | 30.34 | 0.7 0.63 19.15 | 654.65

0+200.00 36.66 | 50.22 | 0.730 | 33.33 | 0.95 | 31.63 | 0.7 0.71 22.61 | 828.89

0+250.00 55.63 | 57.69 | 0.964 | 33.33 | 0.99 | 33.13 | 0.7 0.82 27.22 | 1514.29

0+300.00 32.37 | 43.86 | 0.738 | 33.33 | 0.95 | 31.69 | 0.7 0.72 22.78 | 737.26

0+350.00 44.12 | 49.17 | 0.897 | 33.33 | 0.98 | 32.74 | 0.7 0.79 25.94 | 1144.69

0+373.94 32.7 |47.40 | 0.690 | 33.33 | 0.94 | 3133 | 0.7 0.69 21.77 | 712.01

0+374.48 35.56 | 53.77 | 0.661 | 33.33 | 0.93 | 31.11| 0.7 0.68 21.17 | 752.78

0+400.00 43.58 | 42.17 | 1.033 | 33.33 | 1.01 | 33.52 | 0.7 0.85 28.51 | 1242.33

0+450.00 31.63 | 43.76 | 0.723 | 33.33 | 0.95 | 31.58 | 0.7 0.71 22.46 | 710.46

0+500.00 33.8 |46.01 | 0.735|33.33 | 0.95 | 31.66 | 0.7 0.72 22.71 | 767.46

0+510.61 39.26 | 46.72 | 0.840 | 33.33 | 0.97 | 32.38 | 0.7 0.77 24.83 | 975.01

0+511.57 38.13 | 46.72 | 0.816 | 33.33 | 0.97 | 32.22 | 0.7 0.76 24.36 | 928.69

0+513.76 30.8 |44.44 | 0.693 | 33.33 | 0.94 | 3136 | 0.7 0.70 21.84 | 672.71

0+550.00 37.25 | 48.04 | 0.775 | 33.33 | 0.96 | 31.95| 0.7 0.74 23.54 | 876.80

0+600.00 33.9 |43.67 | 0.776 | 33.33 | 0.96 | 31.96 | 0.7 0.74 23.56 | 798.56

0+650.00 30.22 | 42.55 | 0.710 | 33.33 | 0.94 |31.49 | 0.7 0.71 22.20 | 670.89

0+700.00 31.02 | 40.06 | 0.774 | 33.33 | 0.96 | 31.94 | 0.7 0.74 23.52 | 729.50
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0+750.00 28.4 |38.82|0.732 |33.33| 0.95 |31.64 | 0.7 0.72 22.64 | 643.06

0+793.26 36.64 | 46.00 | 0.797 | 33.33 | 0.96 | 32.09 | 0.7 0.75 23.96 | 878.04

0+794.66 25.22 | 41.65 | 0.606 | 33.33 | 0.92 | 30.66 | 0.7 0.65 19.96 | 503.42

0+800.00 25.32 | 45.97 | 0.551 | 33.33 | 0.91 | 30.18 | 0.7 0.62 18.74 | 474.48

0+854.30 31.14 | 42.86 | 0.727 | 33.33 | 0.95 | 31.61 | 0.7 0.71 22.54 | 701.87

0+862.36 27.93 | 41.25 | 0.677 | 33.33 | 0.94 | 31.24| 0.7 0.69 21.50 | 600.62

www.euroroad-designgroup.com,euroroaddesign@yahoo.com , fb:euroroaddesign , tel:+389 (0) 26142449




euroroad design group

» EURO ROAD

X - XvapoTeXHUYKM NpoekT

XUAPOJIOWWKU MNMPECMETKU
KpuTtuyeH nag, nonHex u 6p3vHa

3a yCcBOEHMOT MepoaBeH NPOTeK U YCBOEHWOT Tparnes3eH nonpeyeH npoun Ha BOAOTEKOT
npecmeTaHu ce:

al KputnyHata grnaboymHa hy,
A=h(b+mh)=0.7(18+0,95%0.7)=13.06m?
B=b+2mh=18+2*0.95*0.7=19.33m

3a KPUTUYEH PEXUM Ha TE€YEHE BO PEYHO KOPUTO BaAXU
(aQ?)/g=Akr®/bkr

(aQ?)/g=(1.1*48%)/9.81=258.35 m°= Akr®/bkr 3a h= hkr

PelwweHuneTo Ha paBeHKkaTa e fageHa TabenapHO CO HEKOMKY NpeTnocTaBeHn BpegHoCU U
OYMTaH gujarpam .

Y B A A3 A’/B

0.2 18.39 3.64 48.23 2.623

0.4 18.77 7.356 398.04 21.206

0.6 19.15 | 11.148 1385.45 72.347

0.7 19.34 19.94 7929.45 410.003

0.8 19.53 20.22 8263.11 423.098

1.0 19.91 | 20.769 | 8958.25 449.937

1.2 20.29 21.32 9691.32 477.640

1.4 20.67 21.87 | 10463.33 506.208

1.6 21.05 2242 | 11275.28 | 535.643

1.8 21.43 2298 | 12128.19 | 565.945

2.0 21.81 23.53 | 13023.07 | 597.114

2.2 22.19 24.08 | 13960.91 629.153

hkr=0.68m
VYo =0.9 m >y, =0.68m - MUpPEH pexnm

b/ Kpntn4yeHn nag
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A=h(b+mh)=0.68(18+0.95*0.68)=13.06m"
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O=b+2hkr(1+m?)°%°
0=18+2*0.68(1+0.95%)°°=19.93m
R=A/0=13.06/19.93=0.655
lkr=n°Q*/A’R**=0.7
Ikr=0.7m/m> S, =0.6m/m - MUpPEH pexnm
NMPOHOC HA HAHOC

HacTaHyBareTO Ha BMEYHUOT U NEO6EYKMOT HAHOC BO MPUPOLHUTE BOAOTEUM U
NPOHOCOT BO KOPUTOTO Ha BOAOTEKOT € pe3ynTaT Ha epo3MCKuTe Npouecu BO NpB pefs Ha
nnyeujanHa u dnyeujanHa eposuja.

OnwTNOT M3HTEH3NTET Ha epo3unjaTa MOXe Aa ce ogpeamn Co NPEHOCOT Ha HAHOC HU3
efleH UNn noBeke XMAPOMETPUCKM Mpodunv Ha NpUMpoAHMOT BOJoTeK.Bo pocerawHata
npakca Bp3 OCHOBA Ha MepeHse Ha MPOTEKOT M MPOHOCOT Ha HAHOC Ha XMAPOMETPUCKUTE
npochmnn BpLLIEHO e oAdpedyBare Ha KosmyuHata Ha HaHoc. [lopagu TewkoTo npaTtere u
Mepere Ha HaHOCOT, MocebHO Kaj O6yyHuTe BOAOTEUM ,BO Mpakca AeduHUpareTo Ha
PEXMMOT Ha OBOj HaHOC ce BpwKu co emnupuckn dopmynu (Herheulidze1947,Poljakov
1948,Sokolovski 1952, "aBpunoBuK). 3a HawKn ycroBu MOXKe fa ce npumeHn doopmynara Ha
raBpunoBukK(1972)3a npecmeTKa Ha NpoceyHaTa rogviika KonmymHa Ha BnedeH u neéaedxkum
HaHoc,Nup(m®) Ha Hekoj ByndeH cnvB UK nogpadje NoAMOXeHO Ha epo3uja.

Nup=TAHgsITk(Ke®°*

Tk=(Tgsr/10+0.1)°*

Tgsr-cpegHa roguiHa Temnepartypa Ha Bo34yx0oT Ha 6yn4HuoT cnue=12.4°C
Hgsr-cpe4Ho roguwHy BpHEXKU (MM)= 680MM

Tk=(Tgsr/10+0.1)°°

Tk=(12.4/10+0.1)°5=1.157

Nup=3.14*48*680*1.157(0.776°)°°=81059.84Mm°> BkynHa KONMU4MHa HA HAHOC BO C/IMBOT
Nu=Kr*Nup (m®)

Kr=((Osl*Ah)*®)/((0.25(L+10))

Kr=((19.93*0.09)°%/((0.25(18+10))=0.191

Nu=Kr*Nup =0.191 *81059.84 =15510 m°/rog
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NMPECMETKA HA CJIANMUWTE

Kackaga H=0.70m J=0.4% cTaynoHaxa :

LWema cnanvwre

BuUcCrHa Ha BNIE3HATA BOAQ@....ceeeeeeeeeeeeeeeeeeeeeeeeaeaeeeen hyo=1.7M
HN3BOAHA BUCUHA.........cceeeeeeeeeeeee e, hniz=1.7Mm
BRe3Ha OP3UHA.......coviiieiieeiieeeeeeeeeee e V40z=19.14m/s
BMCUHA HA CKAMATA....eeeeiiiiiiiiieieee e p=0.70m
Harmb Ha KOCUHAT ... ..cooeeeieiieiiiieeeeeee e eeeeens m=0.9

CtaTtn4yka curypHoOCT Ha NOTOMEHOCT Ha CKOKOT....... 0=1.05

KOEMUUNEHT Ha BP3UHA. .....ceeieiee e 0=0.95
KOpMONMNCOB KOBMIMLINEHT .....oeveeeeeeeeeiiieieeeee e e e e a=1.05

EHepreTcka BUCUHa:
HOo=h goz +(a*v?45,) /2*g (M)

Ho=1.7+(1.05*19.14%)/19.62 = 21.30m

-0OMMKUHA Ha Xxugpaynuukm ckok:  L1=[*(Ho(2*p+hye,))*®

L1=0*(Ho(2*p+h,e,))°®=0.95((21.30(2*0.70+1.70))°5

L1=7.72m
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PauyHckaTa wWupuvHa 3a cnanvwTeTo CO MpaBoarosieH Mpecek Koja ogroBapa Ha TpaneseH
NpPodu Ha KOPUTOTO BO3BOAHO O crnanuwTeTo no npod.'ypoBuKk ce npecmeTyBa:

br'=b+0.8*m*t+0.1*L1 kage

b wwvpwuHa Ha Tpane3HnoT npocun Ha AHO

M HaKMOH Ha KOCUHWUTE Ha TPane3HOTO KOPUTO
L1 pomknHa Ha XnapaynuykuoT CKOK
br'=18+0.8*0.9*19.6+0.772 = 32.884m
OppepnyBawe Ha cTecHeTaTa gnaboumHa hc'
MpBaTa npetnocTaeBka e 3a hc'=0

hc'=Q/br"* 0((2*g(Eo-hc’)) ®* (m)
hc’=250/((0.95*32.884((2*9.81*(21.3-0))*°)
hc'=0.391m He ogroeapa

BTtopa npetnoctaBka e 3a hc'=0.391
hc'=250/((0.95*32.884((2*9.81*(21.3-0.391))>®)
hc'=0.395He ogrosapa

Tpeta npeTnoctaBka e 3a hc'=0.395m

hc’=70/((0.95*32.884((2*9.81*(21.3-0.391))>%)=0.395 M - oarosapa

OppenyBaw-e Ha BTopaTta cnperHarta gnabo4ymHa

3a eguHeyeH npotek q = Q/br' = 250/32.884 = 7.6 m*/sek m'
hc'= (he'/2)*((1+8*a g%/g*hc'®))*>-1))

hc’= (0,395/2)*((1+8*1.05*7,6°/(9.81*0,395%))**-1) =1.3m

Bbugejkn hc"=1.3<hvoz=1.7m ckOKOT He e OoTpfieH N1 Hema uMa noTpeda of cnyTare Ha
OHOTO Ha crnanuwiTeTo.

NMpecmeTKa Ha MMHUMaNHa rosieMMHa Ha maTtepujan 3a o6rnoxysame
[MpecmeTka Ha oTNopoT
T=pgRI
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Kage :
p-ryctnHa Ha BogaTta=1000kr/m3

g-3eMjuHo 3abp3yBarse =9.81

R -xugpaynuykn pagmyc

J-nag

7=p g R 1=9.81*1000*0,655*0.06=385,53 N/m?
dp=52*( pv*g/ pk*g)*h*J

dp=52*( 10/ 24)*0.68*0.04=0.6 m

MwuHuManHaTa roneMumHa Ha KaMeHOT Ha AHOTO 3a cTabuSTHO KOpUTO n3Hecysa 60 UMm.

TunnyeH (HopmManeH) Hanpe4yeH npecek

TUNWUYHNOT HanpeyeH npecek Ha HOBOMPOEKTMPAHOTO PEYHO KOPUTO 3aefHO CO
Ab orpaga e npukaxaH co cnegHuoT geTan:

292,89

FOCHHA £0 KAMEH
W Geron MB 25

290.34

L FAMEHH TIICHH K
LieMeHTHa towmka 4= 5¢M
——apmmpaH GeToH MB30 Q183 d=12cu

T mpuwaeberon MB15 d=3¢m
" HafWer TaMnoH d=10¢cu

CuTtyaunoHo pelueHue

Mpun n3paboTka Ha XOPU3OHTANHOTO peLLeHMe e BOAEHO CMeTKa UCTOTO Aa ce
npunarogn co NocToeYKUTE KackadHu nparosu, Npu LUTO € OBO3MOXEH Nobp3 NpoToK
Ha peyHuTe BOaOW.
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Ha Bnes wn wusnes ce npeasuaeHn 3adaTHM nparoBM 4Yuvja HameHa e
crnpedvyBawe Ha rojaBa Ha gedopmMauun T.e owTeTyBawa Ha ypedeHOTO peyvHo
KopuToHa p.Kosjauka.

3a OMMEH3MOoHNpake Ha OBUE KacKagHW nparoBu ce KOPUCTU UcTaTa nocrarka
Kako M 3a 3aQuMEeH3NOHWpareHanonpevyHMoTnpecekHaTpane3HoKoOpnTo 3a WUCTOTO
MakCUMarnHo KonmyectBO Ha Boga. CUTyaUMOHOTO XOPU3OHTaANHO pedvelleHne e
JageHo BO rpaduykmte npuno3m Bo pasmep 1:1000. [losnumoHMpaweTo Ha
OCOBMHATa AafeH e CMMCOK CO HyMEepULLKM nogaTtouun, a 3a NesBnoT u AecHNoT pab Ha
CeKoj Npodunn ce o3HayeHu koopanHaTute X n'Y.

HagomxHo pelueHue

lMocToeykaTa cocTojba Ha HaOOMKHNOT Npodmn € yCcrnoBeHo of nonoxbaTa Ha
HMBeneTaTa Ha pe4yHOTO KOpPUTO Ha p.Kosjayka 1 NOCTOEYKUTE KackagHu nparosu.
HagomkHNMOT HaknNoH ce ABWMXKK CO NOCTOjaH max HaknoH o 0.6%

Bo rpacuukute npunosu e gageH HagorkeH npocoun Bo M 1:1000/100 wm
NUCTMOT € npuKaxaH co gennHuua og kv 0+000.00 go km 0+862.36.

MonpeyHu npodcdunu

3a npegmeTHaTta genHuua ce NPOeKTUpPaHU NMonpeyHn Npogunnm co cute noTpedHu
MHOpPMaLUKM 3a NOHAaTaMOLLUHO Kopuctewe npu n3senoda Ha objekototT Bo M 1:200 Ha
HWBO Ha OBOj MPOEKT UCTUTE AadeHU BO rpadpuUyKnOT Aen of NpoekToT.

Ob6jekTn

Hormx genHuuaTta peructupaHuM ce MNOCTOEYKM KackagHW nparoBu M ABa MoOCTa.
lMpemocTyBareTO Kaj ABaTa MocTa e Ha KM 0+415.00 Ha Yyenn4eH neLwaykm MOCT U KM
0+51.69 Ha pernoHaneH mocT. 1o 4omK Ha peYHOTOo KopuTo € fobmneHa nHgopmauuja
AeKa nog peyvyHoOTO KOpPUMTO BO OnM3MHaA Ha YENUYHMOT Mnewadvkm MOCT MUHyBa
NOCTOEYKM BOOOBOA M Npu n3senbarta e notpebHO fa ce BHMMaBa fa He ce HanpasaT
oAdpeneHu WTeTu Ha UCTUOT.

Mpegmep 1 npecMmeTka Ha paboTuTe

MpeomepoT Ha paboTute € HanpaBeH Taka ga M ondaka cute no3muum
AeduHMpaHn co TEeXHONMOLWKMOT npouec 3a uarpagba Ha BakoB Bua objektn. Cute
KONUYNHKN Ha paboTute ce npecMeTaHn BO rpaHnumTe Ha ondaror.

Cnopep HanpaBeHWOT NpeaMep 3a KonMynHa Ha paboTuTe 3a cekoja nosuuuja u
crnopef MpOEeKTaHCKM CO3HaHWja 3a LeHaTa Ha Cekoja nosvuuja, HarnpaBeHa e
npeamep npecMeTka Ha paboTuTe.
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Mpuka3 Ha TexHomnoruja Ha n3padoTKa U KBanuUTeT Ha MaTepujanuTe Kou Ke ce
npumMmeHaT Npu n3padoTKaTa Ha 06jeKToT

TexHOMOWKMOT npouec 3anovHyBa CO pacyuCTyBake,0benexyBarwe U
ocyrypyBakwe Ha Tpacata.Ha Baka nogoTBeH TepeH ce 3anodHyBa CO OrnepaTUBHM
paboTn cnoped onepaTtMBHWOT NNaH WTO e u3paboTeH oA M3BedyBadoT U KOj ce
COCTOM oOas3emMjeHn paboTu- LWKMPOK WMCKOM CO OOBO3 Ha Jden JloKanHo Cco
pacnopenyBake, MnaHupawe W Qopmupawe Ha npounoT Ha WCKOMNOT CO
KOMOMHMpaH padeH gokon Kage nva notpeda.

Mpn uckonot noTpebHo e ga ce paboTu kamnagHO Ha LEnoBM U ako MMa
notpeba ga ce npeHacouyn BoaaTta 3a HecMmeTaHo paboTtemne. Npu Toa ga ce BHMMaBa
Ha XMOPOMETEPOSIOLIKN BPEMEHCKM YCINOBM T.€ Aa Ce CreAu BPEMEHCKaTa nporHosa
3a fJa He Jojoe OO owTeTyBakwe Ha Beke m3paboteHuTe nosvuuu. NapanenHo BO
3aBMCHOCT OMepaTMBHUOT MilaH MOXe [a Ce 3anoyHe co m3paboTka Ha TeMenute U
Ha KOCMHUTE MpV LWTO Ja He Ce MpaBuM BPEMHCKM MPEKUH MoMery TemenoT u
kocvHaTa.[la ce KOpUCTW foKarneH matepuvjan of foKanHW KaMHOTOMU KOj € ucnuTaH
3a BakoB Bug Ha paborTa.

TemenuTen KOCUHWUTE ce NpeaBMaEHM Aa ce u3BeaaT co kameH Bo kombuHaumja
CO LEeMEHTEeH mManTep co A06pO 3anueHu yr U OAUMEH3UN AafdeHn BO rpadunyknte
npuno3u pageHn BO  MPOEKToT.3a  ycornacyBake Ha  MOCTOEYKUTE  CO
HOBOMPOEKTUPAHNTE KOCMHU Ha NperoBute NoTpebHunce rpaaexHu paboTu Kako LTO e
pywerwe nnv Hagorpanba. Mpu suaawe Ha KOCMHUTE CO KaMeH U LeMEHTEeH ManTep
Kako noarpaga da ce KOpUCTU Kpl of KaMeH M pedyeH MaTepujan Kako LTo e
HaBe[leHO BO rpadpuykuTe geTanu.

Kako BTOpa ¢hasa napanenHo Moxe Aa ce wu3BedyBa apmupaHobeToHcka
3alTUTHa orpaga koja ce COCTOM Of BrpagyBawe Ha nocTternika o mpuas 6eToH
MB15 d=15 cm Bp3 Koja Ke ce noctaBu notpebHaTa apmaTypa 3a sugoT. [locne
N3BPLLUEHOTO apMupare ce nocrtanyBa co OeToHupawe Ha suaot co MB 30 wu
annaTtupare Ha cekom 5 m co GutymeHmampaHa Tpaka d=6mm.

Mocne wn3paboTka Ha KocuHaTa M SUOOT ce MnpuctanyBa KOH m3paboTka Ha
nelsaykaTa naTteka Bo ce crnpema AageHuoT NpoekT Ha gobpo HabueHa nognora. Bp3
nobpo HabumeHnoT cnoj og HabweH TamMnoH ce BrpagyBa cnoj o mewas 6eToH d=5cm
BP3 KOj ce BpLUM apMupane co mepxa Q188.

Bp3 Beke noctaBeHaTa apmaTtypa ce npuctanyBa KOH OeToHWpawe Ha
newaykata nateka MB 30 d=12 cm v gunataumm Ha 5m co GutymeHunsnpaHa Tpaka
d=3mm. Kako 3aBpluHa gekopauuja Ha neluaykarta narteka ce rnocraByBa KOLIyrKa of
LleMEHTEH MarnTep 1 KaMeHW NnoYn co MakcumanHa aebenvHa go 6 cm.

Mo 3aBplUyBake Ha CUTE rPafexHu M 3aHaeT4yMckn paboTu Ha oGjekToT ga ce
npucTanu KOH ypedyBake W pacyucTyBake€ Ha OKONMMHaTa Of rpadexeH LWyT W
nopaMHyBak€ Ha TEPEHOT.
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MepKu Ha CUrYpHOCT U TeXHUYKa 3alTuTa

Bo npogomkeHune ke buaat ondarteHm noTpebHNTE MEPKN Ha CUTYPHOCT U
TEeXHUYKa 3awTuTa.

» [la ce nounTyBaaT M NpUMEHYyBaaT CUTE 3aKOHCKM Nponucn u oapenbu npu paborta
Ha BakoB BMA paboTu, kako n nocebHO HanuwaHnTe og paboTogaBayorT;

» [a ce 3anasyBaat cute noTpebHn BGapara 1 ycnosm Kon ce COCTaBeH Aern o4 OBOj
NpOeKT, BO OeNnoT Ha CTaHgapaute, HOpMaTMBUTE W 3aKOHCKMTe oapenbu 3a
n3BeadyBak-€ Ha BakoB BUA paboTy;

» [a ce Boau cmeTKa 1 eBMAEHUMja 3a NMYHaTa 3awTuTa wro Tpeba ga ja kopuctat
BpaboTeHuTe npu u3BeAyBakeTO Ha NOTpebHMTEe aKTUMBHOCTW, COrfacHO
NpONULIAHNTE 3aKOHCKN oapendu 1 HopmaTuBy,

> MMpn TpaHCNOPTOT, CUTE YYEeCHUUM ce [OOSMKHM Oa KopuUCTaT JfMYHM 3alTUTHU
cpeacTsa;

» [la ce BpLIM TEKOBHO OApXyBake U YNCTEHE Ha PEYHOTO KOPUTO;

"eHepanHo, ce npenopadyBa NpuapXyBake 40 CUTe OCTaHaT! NponuLLaHn
3aKoHCKM oapenbu n npasunHmum (3akoH 3a 6e3begHoOCT m 3gpasje npu paboTa
Cnyx6eH BecHuk Ha PM 6p. 92/2007, kako 1 ocTaHaTuTe 3akoHun u MNpaBunHmum) kom
Ce NoBp3aHn CO BaKOB B paboTn U akTUBHOCTM.

KoHcTaTaummn, 3akny4youm U npenopaku

Bp3 ocHOBa Ha LIENOKYNHO M3paboTeHOTo BO lMpOeKkToT, MoXe [da ce usHecat
crieH1Te KOHCTaTaLmu, 3aKny4oLm 1 Npenopaku:

» Jlokonky Ha nokaumjata npeaBuaeHa 3a marpagdba Ha 06jekToT ce npeaBuaeHu
rpagexHun 3adaTtu M Bp3 ApyrM noaseMHU WMHCTanauuoHu Mpexu, npenopaka of
CTpaHa Ha [NpoeKkTaHTOT e Aa uctute bugat ycornaceHu 3a napanenHa nsseaba;

* [pu n3senbaTa Ha rpagexHuTe paboTy Ja ce 3anasyBaaTr CUTE rPafdexHo -
3aHaeTUYNCKN HOPMAaTUBY 3a Hera Ha maTtepujannTe 1 HUBHO YCKIaayBaHe.

= [lpn n3Bepba Ha 06jeKTOT OAa ce BHMMaBa Aa He ce nonpeyyBa CO rpagexeH
MaTtepujan TeYEeHNEeTO Ha pekaTa BO PEYHOTO KOPUTO, a UCTO Taka npu ussenba Ha
rpagexHn pabotm ga He ce octaBa OTBOPEHO KOPUTOTO Ha p.Kosjauka 3a ga He
00joe 0o Hej3aMHO n3snesawe 0 KOpUToTO.
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Cmamuyka rnpecMmemka 3a 3awmumHa o02pada:

3abenewka: buaejkn Hema reomexaHuykmn enabopaTt BO npecmeTkaTta 3a SMaoBu ce

3eMeHM NpeTrnocTaBeHn BpeaHOCTM 3a TNoTo. [la ce Hanpasu nogobpyBare Ha TNoTo

CO TaMMOH [JOKOJKY Ce YBUAM Ha NuLie MecTo Aeka e NoTpebHo 1 Ja ce KoHcynTupa
NPOEKTaHTOT AOKOJIKY BO MefyBpeMme ce U3roTeu enabopar 3apaam KoHTpona Ha

npecMeTKaTa.

,D,OKOJ'IKy Ha nuue MmecTo ce jaBaT pa3nnkmn BO BUCUHATA HA SUOO0T O NpOEeKTnpaHaTa

Oa Cce KOHCYInTnpa NpoeKTaHTOoT.

y = 21kN/mc = 0 kPag = 30°0go, = 150kN/m?y, = 25 kN/m?

- 3AWITUTHA OrrPAJA
[eomempucKu KapakmepuCmuKu:

H=2.35m
B=1.00m
h=0.60 m
b=0.40 m
L=1.0m

Vb = 25kN/ m®
Vw = 10 KN/ m®
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Cmamuuyka npecmemka:

Pw = p*g*h = 1000*9.81*1 = 98.10 kN

P= 5 kN/m?-pamHomMepeH mosap 00 namekxa

[pemeopar-€ Ha paMHOMepPHUOM mogap 00 namekama 60 Hadcrioj 00 No4YeeH
Mamepujas co UCmu 2eo0MexaHU4KU KapakmepucmuKu Kako U no4eeHuom
Mamepujal U cO 8UCUHa:

ho=p/y=5.00/21 =024 m=>H=1.25m

E. = Ea' + Py = V#H 2 y*k, + V& yu*H?

ka = tg%(45-¢/2) = 0.33

E.= 0.5*0.5%*21*0.33 + 0.5*10*1.00° = 0.87 + 5.00 = 5.87 kN

E.” =0.5%0.5*21*0.33 = 1.73 kN

lNpemnocmaseHu dumeH3uu:
G; =0.40*%1.5*25 =15 kN
G, = 0.8*0.40*25 = 8 kN

W; = 0.5*0.20*21 = 2.1 kN
W, = 0.5*0.20*21 = 2.1 kN

KoHmpona Ha Harpeaara 80 rno4yea:

M=E,*(0.167 + 0.4)+P,,*(0.33+0.9) -E, *(0.167 + 0.4) - W1*bw; + W*bw,=
0,87*0.567 + 98.1*1.23 — 1.73*0.567 - 2.1*0.2 +2.1*0.2 =

0,50 + 120.66 - 0.98 - 0.42 + 0.42 = 120,18kNm

N = G1+Go+ W1+W, = 27.2 kN

bw;=0.20; bw,=0.20;

e = M/N = 4.645m > B/6 = 0.133 m. — 2os1eM ekcyeHmpuyumem
c=B/2-e=0.267> B/5=0.16 m — 3adoeosiyea

Omax = 2N/3Bc = 54.4/0.6408= 84.89 kN/m*<0yo;

[pecmemka Ha MOMEHMU 80 ripeceyu:

lNpecek a-a

M, = 0.87*%(0.5/3) + 5*(1/3 + 0.5) — 1.73*(0.5/3) =4.03kNm
[Mpecek b-b

My, = G1*0.20+ W1*0.50 + G*0.20= 3,00 + 1,05 + 1,6 = 5,65kNm

KoHnmporna Ha npespmyearse:

[lacuseH momeHmM

Mp = G;1*0.40 + G,*0.40 + W;*0.70 + W,*0.10 = 6.0+3.2+1.47+0.21 = 10.88kNm
AkmueeH momeHmM(80 moyka A)

M, =0.87*0.57+ 5*1.23=0.50 + 6.15 = 6.65 kNm

My/M, = 1.64 > 1.5 - 3adoeonyea
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KoHmporsa Ha rnponu3aysaHse:

(N*W/Ea> 1.5
M =tgp = 0.58
(27.2*0.58)/ 5.87 =2,69> 1.5 - 3adoeonyea

HdumeH3UuoHUpaH-€e:

[pecek a-a

My = 1.7*M4.5= 6,85 KNm

kn = hs/(VM * 100/100) = 37/2,62 = 14,122

3a kn = 10.764, €5 = 10.0%0 &, = 0.30%0 kx = 0.029 k, = 0.990;

M 6,85%100
Apot = ———— = = 685/1465.2 = 0.5cm?
ovxkzxhst 40%0.990%37

YceoeHo: ®8/15 cmco A, = 3.52 cm?
PasdenHa: ®8/20 cm

[Npecek b-b

My = 1.7*Mpp= 9,6 KNm

kn = hs/ WM * 100/100) = 11,94

3a kp =10.764, €5, = 10.0%0 &, = 0.3%0 kyx =0.029 k, =0.990;

M 9,6%100
Aot = —2 = = 960/2257.20 = 0.42 cm?
ovxkzxhst 40%0.990%57

YceoeHo: ®8/15 cm co A, = 3.52 cm?

PasodenHa: ®8/20

» 3abenewka: YceoeHa e HajMasia KOHCMpPyKmMuUeHa apmMmamypa.
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APMWNPAHO- BETOHCKW CKAJTN SK1

dpl = 10 cm
b= 30 cm L= 1.42m
h= 15 cm
3 -6pojHackanHuym Hsk=09 m

1. AHANI3A HA TOBAPU
rNOCTOJAHN TOBAPU

- C.TEXMHA Ha CKanHUK = 1.80 kN/m2
- COMNCTBEHa TeXUHa Ha nrno4ya = 3.23 kN/m2
g1 = 5.03 kN/m2
KOPUCHW TOBAPU
p = 250 KkN/m2
2. CTATUYKN TONEMUHN 1 OUMEH3VNOHUPAHE
BO NONE Mg= 1.01 kNm
Mp= 0.50 KkNm
HAL NMOTMOPA
Rg= 3.57 kN
Rp= 1.78 kN
Mg= 0.51 KkNm
Mp= 0.25 KkNm
3. IMMEH3NOHUNPAHE
MB 30 fb = 2.05 KN/cm2 Tr=0.11 KN/cm2
RA400/500-2 Ov= 40 kN/cm2
Mum® = 2.53 kNm
Mu™n = 1.27 kNm
19

www.euroroad-designgroup.com,euroroaddesign@yahoo.com , fb:euroroaddesign , tel:+389 (0) 26142449




euroroad design group

» EURO ROAD

X - XvapoTeXHUYKM NpoekT

BO IOJIE
kh= 5.340
kz=  0.937
Apot= 0.79 cm2
Ar = 0.16 cm2
YCBOEHO : RA 7®10/15 COA =55 cm2
pasgenHa: RA ¢8/15 co A =25 cm2
HAL MNOTIIOPA
kh = 7.56
kz=  0.981
Apot= 0.38 cm2
YCBOEHO : RA 7®10/15 co A =55 cm2
pasgenHa: RA ¢8/15 co A =25 cm2

4. KOHTPOIA HA YT'UB:

Fdoz= L/250 =0.57 cm

f = (S*q*L**4)/(384*E*l) =

f=0.02 cm - 3apoBonyBa
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APMWNPAHO- BETOHCKW CKAJTN SK2

dpl = 10 cm
b= 30 cm

h= 16.67 cm

6 -6pojHackanHuum

5. AHAJTIM3A HA TOBAPU
rOCTOJAHN TOBAPU

- C.T€XWNHa Ha CKalrtH1K
- COMCTBEHa TeXMHa Ha nrno4a

KOPUCHW TOBAPU

6. CTATUYKUN IOJIEMUHN N AUMEH3NOHUPAHE

BO NONE Mg= 3.57 kNm
Mp= 1.82 KkNm
HAL MOTIMOPA
Rg= 4.89 kN
Rp= 3.38 kN
Mg= 1.78 KkNm
Mp= 0.91 KkNm
7. OJMMEH3NOHUNPAHE

MB 30 fb = 2.05 KN/cm2

RA400/500-2

Mu™® = 8.99 kNm

Mu™" = 4.49 KkNm

Hsk =1.17 m

01

L= 2.7m

2.00 kN/m2
2.89 kN/m2

4.89 kN/m2

2.50 kN/m2

Tr=0.11 KN/cm2
40 kN/cm2
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» EURO ROAD

X - XvapoTeXHUYKM NpoekT

BO IOJIE
kh=  2.830
kz=  0.917
Apot= 2.88 cm2
Ar = 0.58 cm2
YCBOEHO : RA 7®10/15 COA =55 cm2
pasgenHa: RA ¢8/15 co A =25 cm2
HAL MNOTIIOPA
kh= 4.010
kz= 0.971
Apot= 1.360 cm2
YCBOEHO : RA 7®10/15 co A =55 cm2
pasgenHa: RA ¢8/15 co A =25 cm2

8. KOHTPOIA HA YT'UB:

Fdoz= L/250 =1.08 cm

f = (S*q*L**4)/(384*E*l) =

f=0.16 cm - 3apoBonyBa

N3paboTtun
CnaraH CTojaHOBCKM A.T.1
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