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JTOCBIJ] BITIPOBAKEHHA AHAJIITHYHOI EKCIIEPTHOI CUICTEMHA
YHPABJIIHHA MOCTAMU

Anomauisa

Berymn. 3 2004 poky JlepskaBHUM areHTCTBOM aBTOMOOITBHUX IOpir YKpainu (YKpaBTOIOp)
PO3pOOIIAETBCA 1 BIPOBAIKYEThCS AHAIITHYHA €KCIIEpPTHA cucTeMa yrnpaBmiHHS MocTamu (AECYM),
sSKa aKyMyJloe€ iH(opMalliio IIM0A0 MOCTIB Ha J0pOrax 3arajbHOro KOPHCTYBaHHS YKpaiHU.
Amnanitnaay iHGopMartito 3 6a3u gaHux nporpamuoro komimiekcy AECYM BHKOpHCTOBYIOTH Ha BCIX
PIBHSX IOpPOXHBOI ranysi, peryisapHO MpoBOIAThCS podotu 3 HanmoBHeHHs AECYM indopmanieio 3
00CTeXEeHb, MacIOPTU3aLlil, BpaXOBYIOTHCS BCi 3MiHM B Kilacu]ikamii Jopir, MOCTIB TOLIO.

IIpo6ieMatrka. BeraHoBIEHO, 0 3arayibHAa CUCTEMa YIPABIiHHS BKIIOYA€E TPU HAWBaKITUBIIII
¢yHkuii: 36ip iHpopmManii Ta il aHani3; BUSHAYCHHS ONTHMAIBHOI CTpaTerii; palioHaJbHE PO3MOIiIICHHS
KOIITiB. AHaii3 myOsikamiil CBiTYHUTh, IO CTBOpPEHI 1 peani3oBaHi CHCTEMH B Pi3HMX KpaiHax MaroTh
Oarato cmimpbHOTO: € 0a3a JaHMX II0 MOCTax; 3MINCHIOETHCS IUTAHYBAHHA pOOIT, BHKOHYETHCS
pamKyBaHHS 00’€KTIB IJIs TPU3HAYCHHS IPIOPUTETHOTO BUKOHAHHS POOIT. Ajle B CHCTeMaX pi3HHX
KpaiH € 1 CyTTeB1 BIAMIHHOCTI.

Mera. Jleranpauii po3risan dyskiionamy I[IK AECYM Tta mopiBHSHHS HOTO 3 BiIOMHMH
CBITOBIMH CHCTEMaMH YIPABIIHHS MOCTaMH JUIS BH3HAYEHHS TMOAANBIINX HAMPSMIB PO3BHUTKY
MPOTPaMHOT0 KOMILIEKCY.

Martepianu Ta Mmetonu. baza qanux AECYM mictuth B co0i 6sm3bko 150 mapaMeTpiB KOXKHOTO
MocTy. TyT 30epiracTbcsl TaKOX IeTallbHA iHGOpMAIsl MPO OKPEeMi EJIeMEHTH MOCTIB, Taki SK
MpOTOHOBI OynoBH, omopu, pyHIamenTH, a Takox (otorpadii i kpecneHHA. Y BiIOMICTH Ie(eKTiB
BHECEHO 3a pe3ylbTaTaMu OOCTEKEHb NE(EKTH 3 ACTATBHUM OIMCOM, OOCSITOM PO3MOBCIOMKECHHS Ta
OIIIHKOIO iX BIUIMBY Ha CTaH €JIEMCHTA. B aBTOMaTHYHOMY PEXUMI PO3PAaXOBYETHCS CKCILTyaTaIliHHII
CTaH Mo cropymi. g KOXHOro eleMeHTa MOCTa € MOXKIIMBICTh BH3HAYaTH 3AIHIIKOBHHI pecypc 3
noOyJOBOIO KpUBOI JAerpajanii, mo JO3BOJISE MPOrHO3YBATH CTaH €JIEMEHTIB CIOpYOW Ha TEBHUM
repioa yacy B MaiiOyTHrOMY. PamxupyBaHHS MOCTIB 3a IMOTPEOOI0 PEMOHTIB MPOBOIUTHCS 32 JBOMA
MMOKa3HUKAMH — EKCIDIyaTallifHAM CTAaHOM Ta KaTeropicro moporu. Y ckimami AECYM pospobiiero
MOJIYyJb CTPAaTEriyHOrO YNPAaBIiHHA PEMOHTAMH Ta EKCIUTyaTalliiHUM YTpuUMaHHAM MocTiB. Ilpu
IUTaHyBaHHI 3alpoNOHOBAHO [BI (QYHKUIl MiTi, 3a SKUMH TNPUAMAETHCS ONTHMAIbHE pPillICHHS:
MiHIMI3allisl CepeaHBOPIYHOTO pPIBHSA Jerpajmailii Ta MIHIMI3aIligl BapTOCTI PEMOHTHHX pOOIT i
eKcIuTyaTariitHoro yrpuMmanHsa. IlepenbadeHo BapiaHTH TOOYIOBH CTpaTerii Ipu OOMEKEHOMY
OOIIKeTi.

Pesyabpratu. Ha cehoromuimHit aeHp (yHKIIOHAT mporpaMHoro komiviekcy AECYM
CIIBPO3MIpHHUH 3 OCHOBHHMH 3apyO1KHUMHU CUCTEMaMH YIIPABIiHHSI MOCTaMH.

BucnoBku. [Iporpamuunii kommiekc AECYM wmictuth y cobi TOJNOBHI HapameTpu CHCTEMHU
yIpaBIiHHSA MOCTaMH Ta BU3HAYEHO OCHOBHI HANPSIMKH POOIT 3 HOro BIOCKOHAJICHHSI.

Knrouoei cnosa: aBTOMOPOXKHIN MICT, TAaCOPT MOCTA, CHCTEMa YIPABIIHHSA CTAHOM MOCTIB,
cTparterii eKkcIuTyartarii MOCTiB.

54 ISSN 2524-0994. Dorogi i mosti, 2018 (18)



BYAIBHULTBO TA HUBIJIbHA IHXKEHEPIA

[epury y cBiTi cucTeMy ynpaBiliHHS CTAaHOM MOCTIB OyJI0 po3po0iieHO Ha modaTtky 70-X pokiB
muHyoro cropivds y CIHIA y BiamoBiap Ha BeMUKy aBapito MocTy [1]. B TemepimmHiil yac maixe BCi
kpaiam €Bporm, CIIIA 1 Kanaga Marotre cBoi oiriiiHi crcTeMy YIpaBIiHHSI MOCTaMH, SIKi ITOYaid
cTBOproBaTUCs 0n3bK0 50 pokiB Ha3a.

OcHOBHI TJIOOAITBHI TI1JTI, SIKi TOBUHHI Peali30BYBAaTH CHCTEMH YIIPABIIiHHS MOCTaMHU:

—  pamioHaNBHHNA 1 CHCTEeMHHMH TIAXiM JO Opradizamii 1 BUKOHAHHS IUTAaHyBaHHS,
MPOEKTYBaHHA, OyIiBHUITBA, yTPUMAHHS, PEMOHTY 1 3aMiHH MOCTIB;

—  gomoMaraTH y BHOOpI e€(eKTUBHOI anbTepPHATHBH Il JOCATHEHHS CIIPAaBHOTO CTaHY
CIIOPY Y M&KaX BHIIIJICHUX KOIITIB 1 TUIaHYBaHHS MalOyTHIX BUTPAT;

—  CHpUSTH Y NPUHHATTI €peKTUBHUX YMPABIIHCHKUX PIllIEHb aJMiHiCTpaTopam, TEXHIYHUM
crenianicTaM i KepiBHUKAM yCiX piBHIB eKCILTyaTalliiHUX CIYXO.

CydJacHHU# MiAXiT 10 CUCTEM YITPaBIiHHSA MOCTaMH MOXHa C(OPMYITIOBATH HACTYITHUM YHHOM:

—  CHCTeMa OIIHKHW CTaHy CIOpY/ MMOBUHHA O0yTH MaKCUMaIbHO HAaOIKeHa 10 00’ €KTUBHOT;

—  yNOpaBIiHCBKWH amapaT TOBUHECH NPHUMATH PIMICHHS NP0 pallioHATBHUN PO3IIOILT
OIO/DKETY Ha OCHOBI JOCTIDKCHHS 1 TIPOTHO3YBaHHS CTaHy MOCTIB TIpHU IIOCTIHHOMY OHOBJICHHI
iHpOopMaLii;

— cuCTeMa IOBMHHA 0a3yBaThCs Ha OO0 €KTHBHIA 0a3i MaHWX, 3aHECCHIM Yy KOMIT IOTepH
OCTAaHHBOTO TTOKOJIIHHS 3 BUCOKOIO MPOTYKTUBHICTIO.

Takum dYnHOM, 3araimbHa cxema AmHamiThyHOi cucrteMu ympaBimiHHS (ACY) BKIIOYAaE TpH
HaBa)KNMBIII TApaMETPH:

—  30ip ingopmauii Ta i anamis;

—  BU3HAYEHHS ONTUMAJBHOI CTpATerii;

—  pauioHanbHE PO3MOAIJICHHS KOIITIB.

CporonHi nepenoBi CUCTEMHU YMpPaBIiHHS MOCTaMHU OyIyIOTHCS Ha YiTKOMY PO3YMiHHI LiJii, B
SIKy BKIJIFOUCHI 3a7adi MEBHOTO TMpu3HadeHHS. DOpMyeThCS MITbOBA (PYHKITS, i SKOK PO3yMIIOTH
(dbopmanbHe BHKIAJEHHS TMpaBWia MPUUHATTS pillieHb, B CKIAA SIKOi BXOAWTH (YHKLIS MPIOpUTETY,
CmiBcTaBHa 3 KpHUTepieM onTuMizanii. LlUumro OmiHKM crmopynu 3a NpiOPUTETHICTIO € BU3HAYCHHS
BIIHOCHOI TEPMIHOBOCTI 3aXOMiB 3 00CIyroByBaHHSI MOCTIB. [Ipu 11b0My 17151 BU3HAYCHHS TEPMiIHOBOCTI
3aXO0iB 1 TUTaHyBaHHA (DiIHAHCYBAHHSI BUKOPHUCTOBYETHCS MIAXIM, SIKUA 3aCHOBAaHWU Ha OAbHIM OITIHII
TUX YM iHIIUX (aKTOPiB.

HasBai myOumikartii 3 mpobiemMu ympaBmiHHS MocTamu [2, 3, 4, 5, 6] cBimgaTh mpo Te, IO
CTBOPEHI 1 peaji3oBaHI B NMaHWU Yac 3a KOPJOHOM CHCTEMH YIIPAaBIIHHS MOCTaMH MalOTh Oarato
CHUIBHOTO:

— € 0a3a 1aHuX MO0 MOCTaX, B SIKiH 3aisTHO 6araTo MOJYJIiB — MACIIOPTHI JJaHI HA MOCTH 1 J1aHi
00CTeXEHb, OLiHKAa CTaHy MOCTIB Ta OLIHKA PHU3MKY EKCIUTyaTamii cropyaH, OOMEKEHHS B YMOBax
eKCIUTyaTarii Ta iH.;

—  3OIHCHIOETBCS TUIAaHYBAaHHA POOIT (JOBrOCTPOKOBE Ta KOPOTKOCTPOKOBE) 3 BHU3HAYCHHSAM
BUAY POOIT I elneMeHTiB MOCTiB Ta (a00) MOCTIB B LiIOMY 3 MOXKJIMBICTIO BHOOpPY CTparterii, 3
MTPOTHO30M 3MiHU CTaHy MOCTIB B 4aci;

—  BHKOHYETHCS PAaHKyBaHHS 00'€KTIB I MPU3HAYCHHS PIOPUTETHOTO BUKOHAHHS POOIT.

B Toi1 e Jac € 1 CyTTeBI BiIMIHHOCTI.

Hampuknan, cucrema Danbro (/laHist) He BUKOPHCTOBYE MaTeMaTHYHI METOIU MPOTHO3YBAHHS
3MiHU CTaHy €JIEMEHTIB (Bce OyIYEThCsl Ha EKCIIEPTHHX OLIIHKAX) Ta HE OLIHIOE BTPATH Ha TPAHCIIOPTi.

Timekm cuctemu CIIA BpaxoBYIOTh BTpaTH BiA HE3aMOBUIBHOTO CTaHy MOCTIB.
B cucremi NATS (BenukoOpuranis) He BpPaxOBYIOTHCS TPAHCIOPTHI BUTPATH 1 HE BUKOHYIOTHCS
ONITUMi3aliiHI pO3paxyHKH, SIK 1 B AeAKUX iHMHKX. TibKK cucteMu ynpasminHsS Moctamu CIIIA Ta
Hanii nepen0ayaroTh JOBrOCTPOKOBE IIJIaHYBaHHS.
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B tabmuni 1 HaBegeHO OCHOBHI apamMeTpH Ui MOPiBHSHHSA CUCTEM YNpaBIliHHS MocTamHu. Bei
BOHU B TOW YH 1HIIIH Mipi ONIEPYIOTH TAHUMH 3 IPOTHO30BAHUMH BapTOCTSIMH PEMOHTHHX POOIT.

Tabnuys 1
Cmucna xapakmepucmuka 3apyoijncHux cucmem ynpaeninus mocmamu [1]

Kpainmu - cucremu
= @
HapaM.eTpn CHCTEM - = 'E < é (g E ‘ﬁ ,E % .é E 'E § E ;
yHnpaBJiHHA MOCTAMU *E o0 = Z =8| S <Zt = 2. == | 8 § z 2
S & E7|EC|Ev 55| "R |88 24
i 2 = G
36ep1.raHH51 JAHUX [acIopTy + |+ . N N N N N N
MOCTIB
Buxinna indopmarist mpo cran
CHOPYA:
— JIaHi 00CTEeKEHb + + - + + - - - +
— JaHi po3paxyHKOBI + - + + + + - + +
OuiHka cTaHy MOCTIB:
— eKclepTHa - + + + + + - - -
— po3paxyHKOBa - - - - + - - - _
[Iporuo3yBaHHs CTaHy:
— 33 eKCTICPTHUMH OITIHKAMH - - - - - + + + +
— 32 HMOBIPHICHOIO OITIHKOIO + + + + - - - - -
Posrasig pi3Hux crparerii n i N i N i N N ]
00CJIyroByBaHHs
OuiHKa BTpaT Ha TPAHCIOPTI + | + - - - - - + -
BuzHaueHHs Ip10PUTETHOCTI N i i i i N N ] N
00CITyTOBYBaHHS
[InanyBanH::
— MOTOYHE + | + + + + + + + +
— KOPOTKOCTPOKOBE + |+ + + - - - + +
— JIOBIOCTPOKOBE + - - - - B T _ _

3 2004 poxy [epkaBHUM areHTCTBOM aBTOMOOUTBHHX JAopir Ykpainu (YkpaBTomop)
PO3pO0IIAETHCS 1 BIPOBAKYEThCS AHAIITUYHA €KCIIepTHA cUcTeMa yipaBiaiaas Mmoctamu (AECYM) Ha
0asi 11 «depxxmopH/I» 3 3amydennsm crerianictie 3 HTY, sika akymyitoe iHbopMaIlito o710 MOCTIB
Ha JIoporax 3arajbHOro KOpucTyBaHHA YKpainu [7]. 3 2006 poky modaiocs BIPOBaKEHHS CHCTEMH B
obmacHux Ciyx6ax aBToMOOiNbHUX jopir. [lounmnatoun 3 2013 poky HayKoBHH CYNpOBiA
3IIACHIOETBCS ITICHO Ta CHUCTEMHO B ycix oOmacHux Cmyx0ax aBTOMOOUIBHHMX AOpIr YKpaiHu.
Amnanitnaay iHGopMartito 3 6a3u gaHux nporpamuoro komimiekcy AECYM BHKOpHCTOBYIOTh Ha BCIX
PIBHSAX CHCTEMH JOPOKHBOI Taiy3i, PEeTyJSIpHO MPOBOIAThCS pobotn 3 HamoBHeHHS AECYM
iH(dopmarriero 3 00CTE)KEHb, IMACTIOPTH3AIlii, BpaXOBYIOThCS BCi 3MiHM B Kiacugikarlii Jopir, MOCTIB
Tomo. B Toif ke yac, Tpeba pO3yMITH, IO MOCTH € CTPATETIYHUMH 00’ €KTaMH, BiJ| SIKUX 3aJICKUTh
($YyHKLIOHYBaHHS JOPOXKHBOI Mepeki YKpaiHnu, 1 ToMy iH(opMalis npo HUX HAZA€TbCA B OOMEKECHOMY
JOCTYTII.
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[NIK AECYM nepebyBae y craHi HOCTIHHOTO PO3BUTKY Ta BAOCKOHaleHHS. Ha choromHinmHin
JeHb (DYHKITIOHAT TPOTPaMHOTO KOMILIEKCY CIIBPO3MIpHHI 3 OCHOBHHMH 3apyOiKHUMHU CHCTEMaMH
ympaBimiHHsS MocTamMu. baza gaamx AECYM wictuts B co0i Oau3pko 150 TexHIYHUX HapaMeTpiB IO
KOKHOMY MOCTY (puCYHOK 1). OCHOBHUMH TTapaMeTpaMH MOCTa B Hill €:

v' Bua ciopyau (MICT, IUISXOIPOBIiJ, €CTaKaa TOIIO);

v\ mepemkosa Ta il XapakTepUCTUKH. BkazyeThest BU epemkoau (pika, Cyxoi, 3aisHuaHa
KOJIisI, aBBTOMOO1JTBHA TOpOTa, CTPYMOK, 00JI0TO, SIp TOIIO), Ha3Ba MepemKkoan (Hampukiaag p. CMoTpud)
Ta 1i XapakTepUCTHKU (MIHOWHA, MTUPUHA, HAIPSIM Ta IMBHIKICTH TEUil BOTHUX IMEPEIIKOJ, KUTHKICTh
KOJII{ 3aJTi3HMITI, KATeTOpisi aBTOMOOIBHOI JOPOTH);

v anpeca (iHOeKc, Ha3Ba JIOPOrH) BKA3yeThCs BIAMOBIMHO 10 Kiacudikaiii, akTyalbHOI Ha
yac 00CTEKCHHS,

v' xinomerp + IIK, GPS koopaunaru;

v/ xateropist 1oporu (KiJIbKiCTh CMYT pyXy, HassBHICTb PO3MITKH, TOLIO);

v\ HaWOMMKYWI HacelleHHH MyHKT. BKasyeTbest HOro B, Ha3Ba Ta NPUOJIM3HA BiJCTaHb JI0
CTIOPYIH;

v migMocToBHii rabaput. BkasyeThcsl BiAICTaHb Bijl HIDKHBOI TOYKH MPOrOHOBOI OYyIOBH B
TOJIOBHOMY TIPOTOHI J0 PiBHS BOAM a00 BEpXy MOKPHTTS aBTOMOOLIBLHOI JOPOTH, TOJOBKH pEHKH Ha
3UTi3HUII 200 TPYHTY Ha CyXOJ0JIi;

v\ NpOEKTHE HaBaHTAXCHHS. BKa3yeThCst pO3paxyHKOBa CXeMa HABAHTA)KEHb HA MICT 3TiIHO
mpoekty (H30, HK80; A15, HK100... );

v/ JoBkuHa MocTa. BKasyeTbcsi BiCTaHb MiK 30BHIIIHIMH TIpaHsSMH MA(QOBUX CTIHOK, Y
BHIIAJKy, KOJHU IMaoBi CTIHKM BIJICYTHI, MOBKHHOK MOCTa BB@KA€ThCS BIACTaHb MK KpaiHIMH
TOPLSAMHU IPOTOHOBHX OYIOB MOCTa;

v' otBip MocTa. BKa3yeTbCs TOPU3OHTAIBHUM PO3MIp MK KpalHIMH OIOpPaMH 32 BUHITKOM
IIUPUHU POMIDKHUX OTIOP;

v' mmpuHa MocTa. BKasyeThcs BifcTaHb MK KpaliHIMH TOYKaMH POrOHOBOI OYI0BH MOCTa
B MIOTIEPEYHOMY HAIPSAMKY;

v' rabapuT 1o BHUCOTi. BKasyeThcs BificTaHb BiJ BEpXY HOKPUTTS MOCTY 0 HAWHIKYOI TOUKH
MTONIEPEYHOT KOHCTPYKIIIi IMPOTOHOBOT Oy IOBU HaJ MPOI3HOI0 YaCTHHOIO MOCTa;

v/ rabapur no mMpUHi. BKadyeTbcs BiACTaHb MK OropoKaMu IpOi3Ay, BKIIOYAIOUH
PO3IIIOBY CMYTY, sIka HE Ma€ OTOPOKEHb 1 CMYTH Oe3IeKy;

v'  T03I0BKHA CXEMA;

v'  NOKpPUTTS TPOi3HOI 4YacTUHHM. BKasyerbCs THII IOKPUTTA IPOI3HOI  YACTUHH
(acdanpToOETOH, IIEMEHTOOETOH, KaM’ sTHa OPYKiBKa, CTAIbHUN HACTHII, JOMATHH HACTHUI TOIIIO);

v\ TpoTyapu, X KOHCTPYKIis. Bka3yeTbCs HasBHICTH TPOTyapiB, TUIl TpoTyapy (OJ0KH
paMHOI0 TUIY, HABICHI TPOTYapHi KOHCOJIi TOIIO), THUII IIOKPUTTS, X NIMPUHA,

v' Tun oropoxi 6esneku. Bkasyerbcs THII oropokeHHs (0ap’epHe, maparetHe, OOpIIOpHE,
TPOCOBE TOINO) 1 HOT'O BHCOTA BiJ POI3HOI YACTHHH.
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Cnopyaa: [ Mict Ha km 283 + 241 p.CymoTpiy mKam'aHeue-Moginecernil Jopora: XKutomup-Yeprieu |

NosigHuen

Cropyaa & uinoty ] MNepewkona Ta pEryaaAwiEHn cropul W ] Nopara, npoisHa YacTWHAE, TROTYapM ] Boaoeinson, oropoaskeHHs ]
| 2 Kinowerp nosary _| + Ktopme MBS
Hosxura cropyau, | T35 Wnpira cropue.va || 1853 wipors | |

T'aBapuT No WMPHH Q_a__KTH'lHD_,_M. Mafapur 1o wipkHi 53 HOPMAMM, M AosraTa | |

MigrocTosui radapur, 1 no sucari | TaBaphT no BMCoTi, M | l:l KinbkicTe nporonie| KinbkicTe cryr pusy | 2
MiAMOCTOEMA FratapuT, M o LLIHDHHi; l:l OTEip rocTa ‘ KinekicTe onop 13
HaBaHTa}KBHHﬂ H30, HE.80 @] Mo3a0B#KHA CHEMA |EH22,‘I B+178.57+3422.16 Marepian @
Pik. npoekTyEaHHA Pit. crnopugxeHHs 1973 Pik. BUNPOGYESHHA HAEAHT a3EHHAM 2005

O BMEREHHA HABSHT 3HEHHA, Tl:l O EMEREHHA WEHLKOCTI PYRY., KMAron l:l MpMHa SEY#EHDT MO YMOBar PUYHY NPOISHO! YaCTHH, b l:l

TTpHwHM 8MEskEHHA pY-Y |

JLara oficTeseHHA

T 1N SHTUCERCMHAY NPWCTROIE

Ll | <l

B nacHuk crnopugu Ekcnnyarauifina opraisauis
| 22” Cnystia SETOMOGINEHMA LOPIF Y MMENBHHLEEIR 00AacTi I @ lKaM'ﬂHBub-nDﬂiﬂbeKa nEn I @
MNpoexTHa opraHisauia EynisensHa opravisawia
ol [ |

T Jara ywkpenHs = nisoro Goky I:I Jara ywkpeHHs = npasoro Aoky
[~ napaneatHa TpaHCMopTHa ciopyaa  [ata Blanpasku y ap:-:i5|:|

[T posTawysaHHA cnopyaM Ha HENAKOHTPOALHIA TEPHTOPRIT

v/ Sanan'ATaTi ‘ x BiaroBmTHcE ‘

Pucynok 1 — Pexxum [IK AECYM mrono iHdopmalii mpo cropyay B MiIoMy

Takosx 30epiraerbcs aeTajibHa iH(OpPMAILlisA PO OKPEMI €JIEMEHTH MOCTIB, TAKUX SIK MPOTOHOBI
OymoBH, oropu, GyHIaMEHTH (PUCYHOK 2).

Iadopmariist mpo mporoHoBi Oy10BH BHOCUTHCA 32 TUIIAMH X KOHCTPYKIIiH.

Jns po3pi3HUX KOHCTPYKLIH BKa3ylOThCS HOMEPU TMPOTOHIB, MEPEKPUTHUX OJHAKOBHUMU
MPOTOHOBUMH OyJOBaMH, JUIsi HEPO3PI3HUX Ta IHIIMX OaraTolmporoHOBUX CHUCTEM JAal0Th HOMEPH
MIPOTOHIB, sIKi BOHM NIEPEKPHUBAIOTH 1 MIO3HAYAIOTH iX B AykKax. [1iBiCHI TPOTOHOBI OYJOBH OMUCYIOTh
OKpEMO.

st Ko’KHOTO MPOroHy abo IPyIU OAHAKOBUX MPOrOHOBUX OYA0B 3alKCYIOTh TaKi JaHi:

v/ cratmyHa cxema. BKasyeTbCs THI CTATHYHOI cxeMmu (Oalo4HO-poO3pi3Ha, OamovHa
HEpO3pi3Ha 3 MOCTIHHOI BHUCOTOIO MPOTOHOBOI Oym0BH, 0aTOYHO-KOHCONIbHA, 0ajI0YHO-KOHCOJIbHA 3
MiIBICHUM IIPOTOHOM, Oajo4yHa TeMIIepaTypHO-HEpO3pi3Ha, apodHa, BUCSAYA 3 OaKOI0 YKOPCTKOCTI,
BaHTOBA 3 0AJIKOIO JKOPCTKOCTI, paMHa, 1HILi CTaTHYHI CUCTEMH);

v/ BKa3yeThCs THI KOHCTPYKMIl (TukTHA, peOpucti Ganku 3 miagparmamu, peOpucti Oamku
0e3 miadparm, Oanku KOpOOUACTOro mepepizy, apKu, IMPOKATHI IBOTABPOBI Oaliku, HACKPi3HI depMu 3
{37010 TTOBepXy (MOHM3Y), CKIICiHHS, JommaTi (hepMu, MPOTrOHOBI OYIOBH 3 €JIEMEHTIB 1 KOHCTPYKITIH
IUBLIBHOTO (TIPOMHKCIOBOT0) Oy IiIBHUIITBA TOIIIO);
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v marepian. Bkasyerbcs Marepian roj0BHOI HECHOI KOHCTPYKIII (cTane3ani300eToH, CTallb,
3aI1i300€TOH, MONEPEIHBO-HAPYKCHUH 3a1i300€TOH, KaM sHa KJIaaKa, JepEeBHHA, JEPEBHHA KIIC€HA
TOIIIO);

v THNOBHUI IPOEKT — 3TiIHO TEXHIYHOI JOKYMEHTAIIIT;

v\ TUII ONOPHMX YaCTHH. BKa3yeThCs HAsABHICTH OMIOPHUX YACTHH, 1X THII Ta KIJIbKICTh;

v' nedopmaniiini mBu. Bkasyerbcs Micls po3TallyBaHHs, THIU Ae(OPMaIiiHUX IIBiB
(medopmalliiiHi IIBM 3aKPUTOTO THITY; II€OCHEBO-MAaCTUKOBI Ae(opMarliifHi mBy; aeopmariliHi IIBH,
IO 3aIOBHIOIOTHCS; JAehOpMAIliifHI MBH, IO MEPEKPUBAIOTHCS; Ae(opmalliiiHi mBH 3 €1aCTOMEPHUM
KOMIIEHCATOPOM TOIIIO);

v\ momepeyHa cxeMa. BKasyeTbes sIK CyMma BiICTaHel MiXK CyCiJIHIMH TOJOBHUMH HECHHMH
eJIeMEeHTaMH TIPOTOHOBUX OYZOB TI0 OCSX; JJIS IUTUTHUX 301pHUX MOCTIB ITOIIEpPEYHA CXeMa 3alTHCYEThCS
SIK TITUPWHA OJHIET TUTHTH, TOMHOXKEHOI Ha KUTBKICTh TUTUT; AJIS IDTATHUX MOHOJIITHHX MOCTIB - IIIMPHUHA
TUTATH;

v\ KiIbKiCTH TONOBHHX OaoK. BkasyeTbcs B KOpOOYaCTHX Ta TaBPOBUX II€pepizax 3a
KUTBKICTIO pebep (CTIHOK), a B IUTUTHHUX 301pHUX — 32 KUTBKICTIO TUTHT.

Ormopu 3amuCyIoTh 1O Tpymnax. B ogHy Tpymy BXOASTH OJHAKOBI 32 KOHCTPYKIIIEIO OIOPH
HE3JIC)KHO B iX BHCOTH 1 BIIMIHHOCTI PO3MIipiB OKpeMux neraneit. s koxHOi omopu abo rpymu
OJTHAKOBUX OTIOP MOTPIOHI HACTYITHI JIaHi;

v' 1un onopu. BKa3yroThcs TN GEPEroBUX Ta MPOMIKHHX OIOP;

v' marepian. Bkasyerbcs marepian omopu (craib, 3ani300eToH, 0€TOH, OyTOOETOH, KaM'sHa
KJIajka, OETOH 1 KaMm'stHa KiIaJKa, MeTysTHa KiaaKa, HIIIl MaTepianm);

v KiNbKiCTh CTOSIKIB. BKa3yeThCs 3aralibHe YHCIO CTIHOK, JUIS MalbOBO-CTIHKOBUX OIOP
YHCJI0 Majlb BiANOBIA€ YUCIY CTIHOK;

v' cxema onopu. BkasyeTbes KiIbKICTh CTIHOK (CTOSKIB) Ta KPOK MiXK HUMHU;

v\ mepepis CTiliKu, pureis, J0BKHUHA PUTEIIS;

v\ THI KOHCTPYKUii (yHIameHTy. BKasyeTbcs BiAMOBIAHO 10 TEXHIYHOI JOKyMEHTallil Ha
MICT;

v'  rimbuHa 3aKkinageHHs (QyHIaMeHTy. BkasyeTbes 3a TEXHIUHOK JIOKyMeEHTami€r. SIKIIo
(yHIaMEHT MaNTbOBHA, BKA3yEThCS TIMONHA 3aHYPEHHS 1aJlb;

v\ po3Mip¥ MacMBHOI 4YacTHHM (yHAaMEHTy. PO3MipM MacHBHOI Y4aCTHHHM BKa3yOTHCS IO
KpecleHHsIM a0o 10 0OMipy OIOpH B HUXKHIHM 30Hi;

v KinbKicTh mans. BKa3zyeTbes 3 TEXHIUHOI JOKyMEHTAlil, Ui MAlbOBO-CTIHKOBHX OIOP
YHCJI0 Majb BiANOBIAA€ YUCTY CTIHOK.
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Cnopyaa: [ Mict Ha km 283 + 241 p.CumoTpuy m.Kam'aneue-Moginecermnii Jopora: XKutomup-Yepnisui ]

H - JosigHukn
MporoHosa Gyaoea |
1 HoMepK NporoHiE, Wo NEPEKPUTI NPOrOHOEWMK BW10EaMM Takoro THNY [Hanpuknan, 0-1,1-2 =
ME Iy | & - oL ! PEED i L2 liamRvsna ! K- nporoulsljl
“ e TNy NporoHosdi 69&05u| 1 ||U'1 .1-2,23, 34, 45,56, 910, 1011, 1112 |nauoro e
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. - %
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poEKTHE HABAHT A%EHHA || 5||H30, HK80 @ Pik. BMroTOBAEHHA 1973
TN ONOPHHA 43CTHH, PYROMME 4|| TaHreHuianEHi 7| KoHCTpYKLIA NpoisHoT YaCTMHW
THN ONOPHME YACTHH, HEQURORM 4| TaHreHuiansH &7 | CepeaHE0sepHMcTH acdansTe ™
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ToBWHHA 00ArY 3008000 NONOTHA, M Big | 250) g | 330 BucaTa ranosHal Ganku [NaKTH] y anopw, r [ 12
KinbkicTb Hanok | 10 KinbkicTe NozaoeskHi Ganok. [nadt] y naHen |
KinkkicTe nonepedHu: Ganok [giadpartd] & NporoHi | E IaTa ofcTesxeHHA 23072005

INep, HAMOMATKY 3akpuTIi 683 aprUBEHHA NOKPMTTA

4

WEH: B KiHW &K pUTHI BE3 aprYBaHHA NOEPMTTA - BioaHesui nokasiue pH

K.nac Getony | " l@
[ ]
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Crnopyga: [ Mict Ha km 283 + 241 p.Craotpiy m.Kam'areue-Moginecernii Jopora: Kutomnp-Hephiswi |
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K-Tb onop aaHoro Tuny
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WupuHa, m 0.325| (| WupuHa, t l:l Wupuna, m l:l WupuHa, ta l:l
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Pucynox 2 — Pexxum [IK AECYM mozo iHopMariii mo okpeMum eneMeHTaM MocTa
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[Macmopt wmictuth Qotorpadii 3araJbHOr0 BHUIJISLY MOCTa, MPOI3HOT YaCTHHH, OCHOBHHX
eneMeHTiB 1 gedekriB. Ha dotorpadii npoizHoi yacTHHH BiJ0OpaKyOThCS THITA TPOTYapiB, OTOPOXK Ta
MOPY4YHIB (PUCYHOK 3).

B nacnopTti npuBoasThCs KpeciaeHHs (a0 CXeMH) 3aralbHOTO BUIVIALY 1 MOMEPEYHUX PO3Pi3iB
CHOPY/AH 3 OCHOBHUMH po3Mipamu [8]. Cxema crmopyau MOBHHHA BiJIOBIIATH CTaHy CIOPYIW Ha
nepion obcTexkeHHs. UHCIO TONepeYHrX Tepepi3iB Ha KPECICHHSIX BHU3HAYAETHCS KIUTBKICTIO THUIIIB
KOHCTPYKLi#l MPOroHOBUX OYyI0B 1 OTIOp.

=1 MEDD
il
Mict seper s Eoar LT
il g Z
Goo
! s il
i =
; 3
e gt e s FPEEEE [ N
.\
L =
” 70 e &=
L — T - . Cramm gL
2-3 MEOO

Pucynok 3 — BinoOpaxennst pororpadiii mocta Ta roro kpeciens B [IK AECYM

3 pe3yibTaTiB OOCTEXKECHb Yy BiJIOMICTh Je(EKTIB BHOCATBCA AeDeKTH 1O KOXHIM rpymi
CJIEMEHTIB 3 JICTATbHUM OITHCOM, 00CATOM PO3MOBCIOKEeHHS Ta (hotorpadismu. B pesynprati BHECEHOT
iHpopMaii poOUTbCA OLIHKA BIUIMBY Ae(EKTiB Ha CTaH €JIEMEHTa Ta BU3HAYAETHCA EKCIUTyaTalliiiHUHA
CTaH 10 KOXKHIH IpyIIi eJIEMEHTIB Ha OCHOBI HAMTIPIIOTo cTaHy elleMeHTa i€l rpynu (PUCYHOK 4).

72 Bigomicrs aedperrie [ Micr a xan 285 + 241 p.Curorpus . Kans aveus-Moginscorni | 7] Poro actherrin [ Mict na kan 285 + 241 p.Cmorpis mKaw'ameuis-Toginscernii |
Micue postaweanta Brwersexcnn  Excnyarouiii ) B
Asgexry  Oracgswerry sao Of'emaeserty Exenn cran|
MocTose nonarho -
E craraanivacTi |Ckom samicHoro | Sreenia Duwerin w2 3
lporsrosi dnoen | [enopuw wspy o ot | [aoerosirocri  |apueryu
Onopu K koposie i
Frrv— L apmarup saiticrora wapy
Peryaauiisi cropyan
& 22 icue posTauBan Bneraexcnn  Excrngarawii 12
Brisa Ha mict AsgerTy  Dracaederry saom OF'zmasderry Exenn cran| ™
Pyons - [Monosmoemeia [Dronern Bonenrn Perorteronmoi | iz
s i arnanor oeroshocTi nogepri
THIM Npor oHoEH 64108 Gamaru B1-631a |niadparm
68610 ccraranmi
sacTiH cropua
icue posTawyeantn BrweHaekenn  ExcrnaTauiii L1
- nedexty  Drucaederry 3o Ofemaepecty Exenn ctan
eam| v [Moncamcemis  [Bumwroeysars | Sewenia Pertorm Setomnal | viz 3
= e v erany y burnadis  |oErosiHoCTL nosep
Aeracrocrepesenna | » | [gamamiB1531a feuconis
2218 2008 E&E10 eoraanm
5 aCTyH ooy
s posT B Bruersexenn  Excnnyerauii
Orvic aepekty sasoan Od'zmaeserty Exenn cTan
Monoanosss  |Bunwrosysars | Srvienia Fertorn Geromol | 1iZ 3
| e vin GeToy Y BurnADl  |AoEroBiHHOCTI nogept
Gamar B1 6312 |cranacniic
9610 ecrakanis
uacTu criopuan
icue posrawyeant Bnvenaskenn  Excroarauii
L asverry  Drucpeexry saroan Offergederty Exenn cran
= | [Mpuonopri sor |Pyfinysamna Sroenra (= —— 3
/6 a0 ra secrorowapy  |oerocirocti Biaropneriia N ot Haoea poro [BUNIraByEaH GeTony y Burnanis eucone, ranakTiie
onopan 6,9 [BeTory = KoreTpuK saitacriora wapy
raneriiam ok purT BeTony. - e
] (SR I N <
| Excnnaraiioran | 4 Sowe o] o w w4 = a || Daracrecrepenern [EEIE

Pucynox 4 — Pexxum [IK AECYM i pobotu 3 nedexramu

[Tpu BU3HAYEHHI CTaHy O €JEMEHTax IepeadaueHO MOXIIMBICTh BTPYy4YaHHS SKCIepTa, SKHUA
MOXX€ CKOPHI'YBAaTH OLIHKY eKCIUIyaTalifHOro CTaHy Ha OCHOBI JIOZaTKOBHX OOYHCIICHb
BaHTAXOITIMOMHOCTI, Ha OCHOBI PO3PaxyHKIB XapaKTEpUCTUKHA OE3MEeKH Ta BIACHOTO JOCBLIY
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Ha upomy mpuxnami assi eneMeHTa «IIporiH 7-8» HaBEAEHO OLIHKY HOro eKCILTyaTaliiHOTro
crany (ctaH 4), Ipu ObOMY €KCIUTyaTaliiHWKA CTaH MOcTa B LiJIoMy — 3. 3aJMIIKOBHUH pecypc Iiei
MIPOTOHOBOI OYJIOBM HAa MOMEHT OOCTeXeHHS — 4 poku, craHoM Ha 2018 pik — 1 pik. Po3paxoBanuii
3arajJbHUNA pecypc MpOroHOBOI OyHOBH CTAaHOBUTH 46 pOKiB. 3TigHO PO3PaxyHKY MOTOYHHH CTaH
MPOTOHOBOI OYIOBH BiNOBiAa€ 5 cTaHy.

PamxupyBaHHS MOCTIB 3a TOTpeOOI0 PEMOHTIB BHUKOHAHO 3a JBOMa ITOKa3HWKAMH —
eKCIUTyaTalliiHUM CTaHOM (2 TOYHIIIE PEUTHHIOM) Ta KaTeropieto noporu. OTxke, B MEpIIy 4Yepry
PEMOHTYBaTH HEOOXiTHO MOCTH Ha JOpOTax HaWBUIIMX KATETOPIM Ta 3 HAHTIPIINM TEXHIYHHUM CTaHOM
a0o 1I1e TOYHIIIE - HAfMEHIITNM PEUTHHTOM (PUCYHOK 7).

BigomicTb MOCTIB NO a/4 ACPKABHOMO 3HAYEHHA 32 PiBHEM NEPWIOYHEProBOCTi PEMOHTIB
= Aata
Mg Karerupin Hazsa goporu PeiTuHr KM+ Mepawkona P BETEHHLOMD Buf pemonTy
Acpom CNOPYEMEHHS pesnATy
X g o06nacTe
Cran - §
1|1 kateropin [H-0F *HuTomup-YepHisui p.Mykwa 1953 PEKOHCTPYKUIA
—23-1Mn—ﬂoninhcblmﬁ—CTapa Ywuys CTPYMOK 1851 1989 HANITANEHIA PEMOHT
3 T-18-04 Kope LLI:-CE[EI—AH'FOHIHM CTPYMOK 1968 PEKOHCTPYKLIA
4 T-23-01 Binorip'a-/P-26/ ey cyxogin 1986 PEROHCTPYKLiA
5 . cyxoain 1968 KANITANBHNA PEMOHT
Beceoro 8 5 cTani - 5 cnopya e
Cran -4
1]15 kareropin [M-12-03 Mg T34 40 M. XMensHALBKKA 3anisHuyA 1988 WaniTansHni pEManT
2|ll kateropia |H-03 Mutomup-Hephisyi 45 mlied 17 p.EBymar 1859 KaniTansHWn PEMOHT
3 47 143 T T )
4 51 150 + © i
5 T-23-09 LWeneTiska-UyaHis-bepandis 52 30 + 42 PaH}HprBaHHﬂ MOCTIB 3a HOTPEGOK) B
T-06-12 Hoeorpag-BonuHcsiwi-MonoHxe- A - .
8 CTapmmum 56 [67+9: DEMOHTI NPOBOAATL 3a 2 NOKa3HUKaMMU:
T T-23-08 WeneTiska-YyaHis-Bepandis 57 1+42( ru
. A A SERAIE s EKCNAYaTaWiMHOMY CTaHy MOCTY
9 T-06-12 Hosorpag-Bonunceswni-MNMonoHye- 57 95 + 4 ~ ans
Crapokocraumsie (penTuHry) Ta Kateropii goporm
10 H-03 *utomup-Heprisyi 57 137 +(
111l kaTeropis [T-23-08 Mykis-fyHaisui-Moranie-Moginscexni 40 30 + 4(
12 P-43 KE.M AHeLs-Moainscermi-CaTaHie-BinTieyi- 41 150 4
Binorip'a
13 44 62 + 400 CTPYMOK 1950 KaniTaNLHUA PEMOHT
14 T-23-08 MNynig-Oynaisui-Moranis-Noginscekni 44 79 + 891 p.Ywnus 1962 1983 HANITANBHNA PEMOHT
16 T-23-06 LgneTiska-CTapokoCTAHTUHIB 47 4 + 736 CTPYMOK 1970 PEEOHCT PyKUis
16 g;:sr::: HHRLE: Gl iRcutiti: CaraHie: Si By - 48 15 + BOY p.XBaHuMK 1967 1904 KaniTansHNA peEMoHT
17 T-23-13 Kam'Avka-lleneTisxka 49 15 + 698 CTPYMOK 1974 PEKOHCT PYKUIA
18 T-23-17 Kam'Aveup-MNodinecekni-CTapa Ywwya 50 2 + 850 CTPYMOK 1940 1977 KaniTansHnit pEMoHT
19 T-18-04 Kopeub-CnaeyTa-AHTOHIHK 50 50 + 823 3aniaHuLa 1984 KANITANLHWA PEMOHT
20 E;::r?:.‘:‘ ARSUE-TlopinEChruR-Caraiie-BIMTBL- | o0 505y cyxoain 1938 KaniTanHIA PEMaHT

Pucynok 7 — ®parMeHT BiJOMOCTI paH)KyBaHHS MOCTIB 3a IIEPIIIOYEPrOBICTIO PEMOHTIB

B paMkax HayKoBO-HOCTITHHX pPoOIT OyiM TpoBeneHI ochipkeHHS Ta y ckiaagi AECYM
PpO3p00IEHO MOAYIIL CTPATETIYHOTO YIIPABIIHHSA PEMOHTAMHU Ta €KCILTyaTalitHAM YTPUMaHHSIM MOCTIB.
Ha pucynky 8 mpencraBieHO cxeMy 0a3MCHHUX KOMIIOHEHTIB OOIPYHTYBAaHHS ONTHMAIBHOI CTpaTerii
eKCIUTyaTarlii MOCTiB.
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(pucynok 5) [9]. Ilicns yoro B aBTOMaTHYHOMY PEXHMi PO3paxOBYETHCS €KCIUTyaTalliiHUK cTaH 1O

CITOPYi B ILIOMY.

4 Knacngirania excnayaTaniinoro craHy enewientis cnopyan [ Micr Ha ki 285 + 241 p.CuoTpUY mKam aneus-Moginecsini |
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Pucynok 5 — Pexxum [IK AECYM n1s1 ekcrepTHOTO BU3HAYEHHS €KCINTyaTaliiHOTO CTaHy

1 KO)KHOTO €JIeMEHTa MOCTa € MOJIMBICTh BU3HAYAaTH 3aJMIIKOBUU pecypc 3 MOOYIOBOIO

KPHUBOI JIerpajialii, mo JI03BOJIsiE MPOrHO3yBaTH CTaH €JIEMEHTIB CHOPYIW Ha MEBHWH Mepioj 4acy B
MaiOyTHHOMY (PUCYHOK 0).
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- o *
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i Pix B s Samumeosuit Bix K uramenit | samcossdt pamh | S|
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#ucr [Hopu | 7] sinn 4 i mpore- | emw | ermsouma | T ST - = Y, e romo-
som | oBere-| yoges | woers | wowemr | T " - ez |soi B
ma | e 2018p. Bynisurea | ocrexemux = S
ynosn obcreRemmy siry | som
H-03 Harrornp-Yepuinui
Kaw'acetss-Ti siitil pafion | 285+241 |pCuorpis| 379.46 400 | 950 I ]225:225 | CrasesamisoBeron| 1973 | 2015 4 3 4 1 42 45 0.9598 0.0483 08513 46 4 1 H

Pucynox 6 — Pexxum [IK AECYM 11 po3paxyHKy 3aJIMIIKOBOTO PECYPCY €IeMEHTIB MOCTa Ta

pPO3paxyHKOBa BIJIOMICTh 3alIMIIKOBOTO PECypcy Ta IMPOTHO30BAHOIO PO3PaXyHKOBOTO MOTOYHOTO
eKCIUTyaTaI[iifHOTO CTaHy
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) Anroputm
OuiHKa cTany onTUuMisauii
enemeHTIB cTparerin
MOCTIB eKcnnyarauii
=/ MOCTIB
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Komnnekcu pobiT 3 Mogene ouiHlOBaHHA
PEeMOHTIB Ta yTPMMaHHSA BapTOCTI peMOHTIB Ta
MOCTIB YTPUMaHHA MOCTIB

Pucynox 8 — bazucHi KOMIIOHEHTH OOIPYHTYBaHHS CTpAaTeTii eKCIUTyaTalii MOCTiB

IImanyBaHHS CTpaTerii eKCIuTyaTallii MOCTIB BiIOyBa€ThCS Ha MEpPEKEBOMY piBHI, TOOTO
nepeadadeHo TUIaHYBaHHs Ha PIBHI MEPEXi NOPIr 3arajJbHOr0 KOPHCTYBaHHS, HA MEPEXi Aep:KaBHUX,
MICIIEBUX JIOPIT, HAa PiBHI 00JIaCTi TOIIO.

Byno mpuitaaTo nBi QyHKIIT 11T, 3a SKUMH TIPUHAMAETHCS ONTHMAJIbHE PIIEHHA. A came —
MiHIMi3allisi CepeIHBLOPIYHOTO 3a MEPiOl CePEeIHHLO3BAKECHOTO 3a TUIOIICI0O MOCTIB PiBHS Aerpajaliii Ta
MiHIMIi3aIlisl BapTOCTI HAa PEMOHTHI POOOTH Ta eKCIuTyaTalliiiHi yrpumanHs. [lepenbadeHo BapiaHTH
noOyJ0BYU CTpaTeriii eKcITyaTalii Ipyu 0OMeXeHOMY OIO/IKETi.

Ha pumc. 9 mpomeMoHCTpOBaHO 3MiHY piBHSA [erpagamii Uisi MOCTIB TIpH BIICYTHOCTI
¢iHaHcyBaHHsA Ta npH (IHAHCYBaHHI 3rigHO o0paHoi cTpaterii. Ha rpadikax moka3aHo 3MiHY
CepeIHBOPIYHOrO PiBHS Jerpafalii Ha CYKYMHOCTI MOCTIB, AJISl SIKMX IUIAHYETHCS IEBHA CTpaTeris
exciuryaTamii. Ha miBomy rpadiky mokazaHo 3MiHy Jerpagamii mpu BifCyTHOCTI (piHaHCyBaHHA 1,
BiJNIOBiZIHO, TIPY BiACYTHOCTi pEMOHTHHX POOIT.
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3MiHa No poKax cepeHbOpPIYHOI CepelHbO3BaXeHOI Aerpajallii MocTis
Mpw BiACYTHOCTI diHaHCyBaHHA Mpu diHaHCyBaHHI 3rigHo obpaHoi cTpaterii

Pucynox 9 — 3miHa 110 POKax CepeHBOPIYHOI CEPETHHO3BAKEHOT JIeTpaiallii MOCTIiB

CepenHbOCTPOKOBI TIPOTpaMH 3 €KCIUTyaTamii MOCTiB (Ha 5 pOKIB) PO3pOOIISIIOTHCS
YIOBHOBRXCHHMH oOco0amMu YKpaBTOJOPY Ha OCHOBI pO3paXxOBaHUX CTpaTerii MporpaMHUM
komruiekcoM AECYM. Ha puc. 10 nmpeacrasieno ¢gparMeHT nporpaMu poOiT Ha 5 pokiB. I KOKHOTO
MOCTa HaJaHO iH(OpMAIlil0 WIOAO 3MiHM EKCIUTyaTallifHOrO CTaHy 3a YMOBH BUKOHAaHHS
3aIpOINIOHOBAHMX BUIIB POOIT HA KOXKEH PiK PO3PaXyHKOBOTO MEPiOTy.
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Pix |Cramsa| Pisess Bua pobir Cran na| Pisens Bapricrs ILaoma Mennk.| Boane =AD
mogaToR| Jerpazamii kinens |1erpazamil] podir, socTa, M2 | derpaa. | saxoxy
POKRY Ha poKY |Ha KiHenk | THC.IpE
HO9ATOR POKY
POEY

Cymicia oBnacrs

Kponesewshni paRod

M-02 Kinti-Fnyxie-Bauieces (Ha Bpancoi)
2019 [54651) Wnaxonposln wa ks 150 + 619, sl - 9 p. 3 0,250 44,7
2020 3 0,250 EMCAYaTaLifHe yTPHMaHHA 3 0,280 1489 0,0300 00000  -0,0300
2021 E 0,280 nap 3 0,260 AT798,0 0, 0300 00,0500 10,0200
2022 3 0,260 ExcnnyarayifdHe yTPHMaHHA 3 0,290 148,59 0,0300 00000 -0,0300
2023 3 0,290 Nap a 0,270 3798,0 0,0300 10,0500 0,0200)
2024 3 0,270 nap 3 0,250 37980 0,0300 10,0500 10,0200
2019 (39719) Mict Ha sm 161 + 450, Bik - 15 p. 4 0,409 320,6
2020 4 0,409 NCP 2 0,138 2741,1 0,0290 10,3000 0,2710)
2021 2 0,138 ngp 2 0,113 1226,3 0,0250 00500 10,0250,
2022 2 0,113 nap 2 0,088 1226,3 0,0250 0,0500 0,0250)
2023 2 0,088 ERCRAYATALIAHE YTPUMAHHA 2 0,113 48,1 0,0250 0,0000 -0,0250)
2024 2 0,113 ERcriayaTayifAHe YTRMMAHHA 2 0,138 48,1 0,0250 0,0000 -0,0250
2019 (39720) MicT Ha km 178 + 232, mir- 15 p. 4 0,434 83,2
2020 4 0,434 HP 1 0,050 8347.8 0,0290 10,6000 10,3840
2021 1 0,050 ErchinyatayifHe yTPUMEHHA 2 0,055 83,6 0, 0050 00000 -0,0050
2022 2 0,055 ERCrAyarauiiHe yTpumaHHa 2 0,080 1254 0,0250 0,0000  -0,0250)
2023 2 0,080 ERCNAYATALIAHE YTPHMAHHA 2 0,105 125,4 0,0250 0,0000 0,0250)
2024 2 0,105 EWCrinyarauliHe yTpHmMaHHa 2 0,130 125,4 0,0250 00,0000  -0,0250)

Pucynox 10 — ©parmeHTy pe3yabTaTiB IporpaMu podiT o KOKHOMY MOCTY Ha 5 POKiB

Ha rpadiky (puc. 11) npeacrarieHo po3moaij HeoOXigHIX (iHAHCOBUX PECYPCIB MO POKAX IS
MEBHOI cTparerii, pparMeHT sikoi npeacrasjieHo Ha puc. 10.

13 000 0p2
12 500 009
12 000 002
11 50 003
11 000 002
10 500 002
10 00D 003
% S0 002

3000 00D
& 00 0094 -------

3 000 000

7 500 002
T 000 00
6500 0094 ---- - -~
£ 00 00
5 500 002
S 000 DDd - --- - -

4500 009
4 000 OD2
3500 009

3 000 00§ ---- - --

2 500 002
2 000 002

1500

1000 Do -------

500 000

BapTicTk, TMC. TPH

Motpeba y cpinaHcyBaHHi, TUC. TPH

2021 ez
Poku nnadosoro neploagy

2023

024

Pucynox 11 — T'padix morpedbm y ¢diHaHCYBaHHI Ha EKCIUIyaTaIlil0 MOCTIB 3a IIEBHOIO
CTpAaTETi€I0
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I «depxaopH/Al» BHKOHYe HayKOBO-ZOCHiAHI POOOTH ILIOMO BHU3HAYECHHS OPIEHTOBHOI
BapTOCTI PEMOHTIB OiIbIIT HAOIMKEHUM METOOM, IO € albTCPHATHBHUM ICHYIOUOMY IIIISIXOM YB'SI3KH
00'eMiB 1e(heKTiB KOXKHOIO OOCTEIKEHOr0 MOcTa 3 HabopaMu poOiT (sKi mepeadadyeHo B KOIITOPUCHUX
nporpamax), Ui yCyHEeHHsI BUSIBJICHUX Ae(eKTiB Ha KOHKPETHOMY MOCTY.

TakoX BUKOHYIOTHCS POOOTH IMIOMI0 paHXUPYBaHHS Ne(EKTIB 32 BAKIMBICTIO Ta TTOBHOTOIO iX
YCYHEHHsI. B 3a71€XKHOCTI BiJl IFOTO MOXKJIMBA IMOOYI0BA CTPATETIYHUX MPOTpaM 3 eKCIUTyaTarii MOCTIiB
3 ypaxyBaHHSIM pI3HUX DPIiBHIB (piHAHCYBaHHS Ta TOOYZOBH HayKOBO OOIPYHTOBaHMX CTPaTEridHHX
TUTaHIB 3 PEMOHTIB.

BucHoBku

Bitumsnasnuii nporpamuuii kommiekc AECYM micTuTh y cobi BCi TOJIOBHI TapaMeTpu CUCTEM
YIpaBIiHHSA MOCTaMH Ta BHUPIIIye OCHOBHI I100aNbHi LM, SIKi CTOSATH MEpeA CUCTEMaMHU TaKOTO THITY.
HeoOximHo mpoaoBXyBaTH poOOTH 3 WOTO BIOCKOHAICHHS y TaKWX HaIpsAMKax: akTyajizamis 0a3u
maanx AECYM indopmariiero 3 00CTE)KEHB/TACHOPTH3AIH MOCTIB; po3poOka MOIYIS TEXHIKO-
E€KOHOMIYHHX OOTPYHTYBaHb LIOJ0 MPOBEICHHS PEKOHCTPYKLiH/HOBOro OYyIiBHHIITBA; OOTPYHTYBaHHS
PEKOHCTPYKIII/HOBOTO OYIIBHHUIITBA 3 YPaxyBaHHIM PU3MKIB; YTOYHCHHS Ta YIOCKOHAJICHHS MOCICH
Ta METOMIB PO3paxyHKy JAerpauaiii eJIeMEHTIB MOCTIB IS TIABUIICHHS iX HAXIHHOCTI, TOBTOBIYHOCTI;
YIOCKOHAJICHHSI Ta BIPOBAIKEHHS MOIYNS NPUHHSTTS €pEeKTUBHUX PillIeHb CTPATETiYHOrO IIaHyBaHHS
PEMOHTIB; CTBOPEHHS MEXaHi3My IIOPIBHSHHS pe3yJbTaTiB 3a PI3HUMH CTPaTeTisiMH, MOJCISAMHU;
BIOCKOHAJICHHS Ta BIIPOBA[UKCHHS MEXaHi3My BH3HAYCHHS BAPTOCTI PEMOHTHHX poOiT Ha 1 M° 3a
BHJAaMHU PEMOHTIB 3a PaxyHOK BapifOBaHHS 3a PI3HUMH O3HAKaMHU.

B nannii yac [IK AECYM He o1iHIO€ BTpaTH Ha TPAHCHOPTI BiJ HE3aJ0BIIBHOIO CTaHy MOCTIB,
ToMy HeoOximuo BuBUHTH H0cBim ACY CIA mis po3poOKd BiAIIOBIAHOTO MOIYISI V BITYN3HIHOMY
MIPOTPaMHOMY KOMIIJICKCI.
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THE EXPERIENCE OF IMPLEMENTATION OF THE ANALYTICAL
EXPERT BRIDGES MANAGEMENT SYSTEM

Abstract

Introduction. Since 2004, an Analytical Expert Bridge Management System (AESUM) which
accumulates information on bridges on public roads of Ukraine has been developed and implemented
by the State Road Agency of Ukraine (Ukravtodor). Analytical information from the database of the
AESUM software is used at all levels of the road sector system, filling of the AESUM database with the
information on inspections and certification is carried out regularly, all changes in the classification of
roads and bridges are taken into account, etc.

Problem statement. It is established that the general management system includes three most
important parameters: information acquisition and its analysis; definition of an optimal strategy;
rational allocation of funds. The analysis of publications shows that the created and implemented
systems in different countries have much in common: there is a database on the bridges; planning of
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works is carried out; ranking of the facilities for the priority work performance is carried out. But there
are also significant differences in the systems of different countries.

Purpose. A detailed consideration of the functional of AESUM and its comparison with the
well-known world bridge management systems to determine the future directions of the development of
the software package.

Materials and methods. The AESUM database contains about 150 technical parameters for each
bridge. It stores the detailed information on individual elements of the bridges such as bridge span,
bearings, and foundations, as well as photos and drawings. From the results of the surveys, the defects
are recorded in a defects record for each group of elements with a detailed description, specification of
a distribution area and the evaluation of their impact on the element’s state. Operational state of the
facility is calculated in the automatic mode. For each bridge element it is possible to determine the
residual lifetime with the construction of the degradation curve which allows predicting the state of the
facilities elements for a certain period of time in the future. Ranking of the bridges by the repairs need
is completed by two indicators - the operational state and the road category. Module for strategic
management of repairs and operational maintenance of bridges has been developed within the AESUM
software. During planning, two functions of the target were proposed by which the optimal solution is
adopted: minimizing the average annual level of degradation and minimizing the cost of repairs and
operational maintenance. Options for developing the strategies with a limited budget are predicted.

Results. To date, the functional of the AESUM software is comparable to the major foreign
Bridge Management Systems.

Conclusion. It is concluded that the AESUM software complex contains basic parameters of the
Bridge Management System and the priority areas for its improvement are identified.

Key words: highway bridge, bridge certificate, bridge management system, bridges operation
strategies.

Bonnap JLIL., https://orcid.org/0000-0002-4754-721X

Hanunéparen JL.I'., https://orcid.org/0000-0003-0683-9299

3asropoaumnii C.C., https://orcid.org/0000-0003-1928-4544

Bopucenko M.A., https://orcid.org/0000-0001-9772-3536

Tocyoapcmeennoe  npeonpusamue  «l ocyoapcmeentviii  OOPOACHBIN  HAYUHO-UCCLE008AMENbCKULL
uncmumym umenu H.I1. Hlynveunay» (I'Tl «'ocoopHUH»), 2. Kues, Yrpauna

OIIBIT BHEJAPEHUSA AHAJIUTUYECKOM DKCITEPTHOM CUCTEMBI
YIPABJIEHUSA MOCTAMM

Beenenne. C 2004 roma 'ocynapcTBEHHBIM areHTCTBOM ABTOMOOMIIBHBIX JOPOT YKpauHBI
(YkpaBTomop) paspabarbiBaeTcs M BHEApPSIETCS AHAIMTHYECKas DKCIEPTHAS CUCTEMa YIpaBIICHUS
Moctamu (ADCYM), KoTopas axkkymyldupyeT HMH(OpMAlMIO IO MOCTaM Ha J0porax oOIIero
MOJIb30BaHUsl YKpauHbl. AHAJTUTUYECKYI0 MH(OpPMaLuio ¢ 0a3bl JaHHBIX MPOrPaAMMHOTO KOMILIEKCa
ADCYM HCIONB3YIOT Ha BCEX YPOBHSAX IOPOXKHOW OTPACHH, PETYJISIPHO IMPOBOAITCS PadOTHI IO
HanojHeHHI0 ADCYM uHbpopmaliueid o pe3ynbprataM 00CiIeI0BaHui, NacOPTU3aLUH, YIUThIBAIOTCS
BCE N3MEHEHHMS B KJIacCH(UKAUU JOPOT, MOCTOB.

[Ipobaemaruka. YcTaHOBIEHO, YTO 00IIas CUCTEMa YIPaBJICHHsI BKIIOYAET TPH HAaMBAKHEHUIIIHE
(yHKUMOHANBHOCTH: cOOp HMH(pOpMAlMKM W €€ aHalIu3; ONpeAeleHHEe ONTHUMAILHOW CTpaTerHu;
pauMoHaJIbHOE pacrpeneneHre GUHAHCOB. AHANU3 MyONHMKaluil CBUAETENBCTBYET, YTO CO3JaHHBIE U
peann30BaHHBIC CUCTEMBI B Pa3HBIX CTpaHaX MMEIOT MHOTO OOLIEro: ecTh 0a3a AaHHBIX MO MOCTaM;
OCYILECTBIISIETCS IUIAHUPOBaHUE PaboT; OCYIIECTBIIACTCA PAHKUPOBAHUE OOBEKTOB Ul Ha3HAUEHMS
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MPUOPUTETHOTO BBINOJIHEHHUS pPaboT. OAHAKO B cHCTEMax pa3HBIX CTpaH €CTb M CYLIECTBEHHBIC
OTIINYHA.

Llens. [etamsnoe paccmotpenue dynkimonana [IK AECYM u cpaBHeHHE €r0 ¢ MU3BECTHBIMH
MHPOBBIMH CHCTEMaMH YIPABJICHUS MOCTAMH JIS1 OTIPEIETICHHS MOCIEAYIONINX HAPaBICHUN Pa3BUTHSA
MIPOrPaMMHOTO KOMILIEKCA.

Marepuansl 1 Meronpl. B 6aze manabix ADCYM coxepxutcs okojio 150 mapaMeTpoB 1o
KaXIOMy MoOcCTy. B He#l Taxke XpOHATCS JeTaimbHas MHPOPMAIHS MO OTACIHHBIM JJIEMEHTaM MOCTa,
TAaKUM Kak IPOJIETHOE CTPOEHHUE, OTIOPHL, PyHIaMEHTHI, a Takke (ororpaduu u yepTesxxku. B Bemomocth
ne(eKTOB BHECEHBI MO pe3yibTaTaM oOcieoBaHUN Ae(EeKThl C OeTalbHBIM ONUCAaHHWEM, 00BEMOM
pacnpocTpaHeHHs M OLEHKOM WX BIMSHUS Ha COCTOSHHME d3JeMEHTa. B aBTOMaTHUecKoM pekume
PAaCCUNTHIBAETCS DKCILTyaTAllHOHHOE COCTOSTHHE 0 COOPYKEeHHIO. JIJIs KaXKIOro 3JIeMEeHTa MOCTa €CTh
BO3MOXKHOCTH OTIPEAETSATh OCTATOYHBIM pPecypc C IMOCTPOCHHEM KPHBOHW JErpafalyd, 9TO MO3BOJSET
MPOTHO3UPOBATh COCTOSIHME JJIEMEHTOB MOCTa Ha OIPENENCHHBIM IMEepHoA BpEeMEHH B OyIyIeM.
PamxupoBaHme MOCTOB 1O TOTPEOHOCTH PEMOHTOB TPOBOIMTCS TIO [IBYyM TIOKa3aTelsiM —
9KCIUTyaTallHOHHBIM COCTOSIHMEM W KaTeropuedl moporu. B cocrae ADCYM pazpabotan Monyib
CTPaTErHYecKOro YIpPaBIEHUS PEMOHTAMH M 3KCILIYyaTal[MOHHBIM cofepKaHueM MocToB. [lpu
TUTAHUPOBAHUH TPEATIOKEHO BE (PYHKIUH LIENH, TI0 KOTOPHIM MPUHUMAETCS ONTUMAIbHOE PEIICHUE:
MUHUMH3AIHS CPETHETO0BOTO YPOBHS AETPagalliil 1 MHHUMHU3ALNS CTOUMOCTH PEMOHTHBIX padoT H
JKCIUTyaTallMOHHOTO  cojepkaHusA. IIpemycMOTpeHBl BapWaHTBl MOCTPOSHHUS CTPAaTeTHd  IpH
OTrpaHUYCHHOM OOJIXKETE.

Pesymeratel. Ha cerommpsimanii meHb (GYHKIIMOHAI TIpOrpaMMHOTO Komiuiekca ADCYM
COIOCTaBHM C OCHOBHBIMH 3apYO€XKHBIMH CUCTEMaMHU YIIPABJICHUS MOCTaMHU.

BoiBogbl. CpenaHo BBIBOABI O TOM, YTO MporpaMMHBIA KoMmiuiekc ADCYM  copepkut
OCHOBHBIE MApaMETPBl CUCTEMBI YIIPABJICHUS MOCTAaMH W OIpEJeNieHbl OCHOBHBIC HampaBiieHHsI paboT
10 €T0 YCOBEPIIEHCTBOBAHUIO.

Kntouesvle cnosa: aBTOIOPOXKHBIA MOCT, MACHOPT MOCTA, CHCTEMa YIPABIEHHUS COCTOSHHUEM
MOCTOB, CTpaTeTHH IKCILTyaTaI[i MOCTOB.
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