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BIIPOBAJ’KEHHS ABTOMATU30BAHUX CUCTEM
MOHITOPHUHI'Y MOCTOBUX CIIOPYJ B YKPAIHI: CBITOBUU JOCBIJ TA
HAIITIOHAJIBHI IIEPCIHEKTUBH

Anomauisn

Beryn. ABTOZOpPOKHI MOCTH € BaXKJIMBHM €JIEMEHTOM TPAaHCIOPTHOI iHQPAaCTPyKTypu OyAb-sSKOi
Kpainu, i YKpaina He € BUHATKOM. IXHs Ge3redna excIuTyarallis Ma€ KpUTHUHE 3HAUCHHs 1S 3a0e3TeueHHs
crajoro (pyHKITIOHYBaHHS JIOTICTHYHUX IIIAXIB 1 €KOHOMIYHOTO PO3BHUTKY perioHiB. OmHAaK, BHACIIIOK
301IBLICHHS] TPAHCHOPTHUX IIOTOKIB, PyXy NEpPEBaHTaKEHHX 1 HAaJHOPMOBHX TPAHCIIOPTHHUX 3aco0iB,
BIUTUBY MTPUPOTHUX YNHHKKIB 1 HEBYACHUX PEMOHTIB, BIJICYTHOCTI SIKICHOTO €KCILTyaTaIlifHOT0 yTPUMAaHHS,
3HaYHA YaCTHHA MOCTIB B YKpaiHi mepeOyBac y He3aA0BUIBHOMY TEXHITHOMY cTaHi. BiAmoBimHO, HEOOXiTHO
BXXHMBATH 3aXO0JIiB AJIsl CBOEYACHOTO A1arHOCTYBaHHS iXHBOTO TEXHIYHOTO CTaHy Ta 3alo0iraHHs MOKIUBUM
aBapisM. Y IbOMY KOHTEKCTI aBTOMAaTH30BaHI CHCTEMH MOHITOpHHTY TexHiuHOTO cTany (ACMTC) MocTiB
€ e(eKTUBHUM IHCTPYMEHTOM JJIs1 3a0e3meucHHs Oe3nepeOiiiHOl poOOTH TaKKX CIIOPYI.

[pobaemaruka. Ha aBTOMOOIIBHUX HOporax 3aralibHOTO KOPWCTYBAaHHS IEP:KaBHOI'O 3HAYEHHS
VYkpainu HapaxoBYeThCs MOHAJ 16 THCSY MOCTIB, OljIbIlE MOJOBHHU 3 SIKHX HE BIAIMOBIAAaIOTH CydaCHUM
HOpMaM 1 CTaHAapTaM 00 radapyTiB 1 BAHTaXOIAHOMHOCTI. OCOOIMBO rOCTPO MOCTAE MTPOOIEMa MOCTIB,
IO eKCIUTyaTyloThcsl moHan 40 pokiB, OCKIIPKM BOHU MalOTh HiJBUIIEHY CXWJIBHICTH 0 aBapiHUX
cutyariii. Uepes BiICyTHICTh CHCTEMAaTHIHOTO MOHITOPHHTY Ta KOHTPOJIIO TEXHIYHOTO CTaHy TAKUX CTIIOPYI,
icHye 3arpo3a iXHbOTO pyHHYBaHHs. Y CBITOBiM MPaKTULI AJIs 3aM00IraHHs MOAIOHUM CUTYalisiM aKTUBHO
BUKOPUCTOBYIOTh aBTOMATH30BaHI CHCTEMHU MOHITOPHHTY. B YkpaiHi HeoOXiAHICTh BIPOBAIKECHHS TAKUX
CHCTEM CTa€ Bce OB aKTyaJIbHOO B YMOBAX IIiIBHILCHUX BUMOT 10 Oe3neku iHQPpacTpyKTypH.

Mera. MeToro nociiKeHHS € aHaji3 CBITOBOro ocBimy BrpoBamkeHHs ACMTC Ha aBTOIOPOXKHIX
MOCTax 1 po3poOJIeHHS peKOMEHAALid Ais iX ajanrtamii Ta BOPOBa[KEHHS B YKpaiHi 3 ypaxyBaHHAM
HaIllOHATBHUX OCOOJMBOCTEH. Y IMOCHIIKEHHI TaKOX PO3TJISAAIOTHCS HOPMATHBHO-IIPABOBI aCMEKTH Ta
METOJIUYHI IiIXOHM JO OpraHi3ailii CUCTeM MOHITOPHMHIY JUis 3a0e3rneueHHs Oe3neku i e(heKTUBHOCTI
eKCIUTyaTalil MOCTOBHX CIIOPYA.

Marepiann Tta Meroam. JlocmimkeHHs 6a3yeThCs Ha aHaTi31 JITepaTypHUX DKEped 1 HOPMaTHBHO-
npaBoBOi 0a3W 3 MUTaHb MOHITOPHHIY TEXHIYHOTO CTaHy MOCTiB. Bynu BHKOpHCTaHI METOIU aHaJi3y
CY4aCHUX TEXHOJIOT1 MOHITOPHHIY, TAKHX SIK CEHCOpPHI Mepexi, poTorpaMmeTpis, Oe3IpOTOBi CEHCOPH,
Iatepuer peueit (IoT), a Takox Meromm OaraTtodakTopHOTO aHaNmizy pusukiB. Kpim Toro, Oyio
MpOaHaIi30BaHO MDKHAPOIHHUH JOCBiJ BIPOBAKEHHS LEHTPAJi30BAHUX CHUCTEM MOHITOPUHTY Ta iXHIO
e(eKTHBHICTh 00 3aM00iraHHs aBapiiiHUM CHUTYaLisIM.

Pesyneratu. CeiToBHit qocBia BupoBamkeHHS ACMTC moka3aB 3Ha4YHE 3HIKCHHS PU3UKIB aBapii i
BUTpaT Ha OOCIYrOoByBaHHS MOCTIB 3aBISKM CBO€YACHIH MJiarHOCTHII MOTEHLIHHUX MPOOIEM.
ABTOMATH30BaHi CHCTEMH JO3BOJIAIOTH OE3MEpPEepPBHO OTPUMYBATH JAaHi MPO TEXHIYHUN CTaH MOCTIB, ILO
3a06e3mnedye MOKIIMBICTh IPUAHATTS OOTPYHTOBAHHUX PIMIECHB MO0 IXHBOT'O EKCIUTyaTaIliiHOTO YTPUMAaHHS
Ta PEeMOHTY. Y CTaTTi TaKOXX PO3IIIAHYTO HOPMATUBHO-TIPABOBE PETYJIIOBAaHHA MOHITOPHHTY B YKpaiHi,
30KpeMa HOBI METOJIUYHI peKOMEHAMIl 010 MpoeKTyBaHHA Ta BrpoBamkeHHs ACMTC. 3anpomnoHoBaHi
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iIXOIX JI0 THTETpallii CyYaCHUX TEXHOJOTi MOHITOPUHTY JO3BOJISATH MiABUINUTH PiBEHh OC3MEKU MOCTIB
Ta iIXHBOI EKCIUTyaTaIlifHOT HaJIHHOCT.

BucHoOBKH. Pe3ynbTaTi AOCIHIPKEHHS M1 IKPECTIOI0Th BaXKIIUBICTh BIPOBAKCHHST aBTOMATH30BaHHX
CHUCTEM MOHITOPHHTY TEXHIYHOT'O CTaHy MOCTIB B YKpaiHi IJIsi 3MEHIICHHS aBapidiHUX CUTyalliid i
3a0e3neueHHs Oe3MeKy pyxy. 3aCTOCYBaHHS Cy4aCHUX TEXHOJIOTIH, TAaKUX SIK CEHCOPHI Mepexi Ta InTepHeT
peueii, 103BOJISIE CBOEYACHO BUSIBIIATH JNeQEKTH M ONTHUMI3yBaTH BHTPATH HA OOCIYTOBYBaHHS CIIOPYI.
MetoaudHi peKkoMeHAaIli1, po3po0ieHi I YKpaiHu, CIPUATUMYTh CTaHIAPTH3AIli TPOIIeCiB MOHITOPHHTY
Ta MiBUILEHHIO SKOCTI YIPaBIiHHS iHPpacTpyKTypHUMH 00’ exTaMu. [lomanpim gocniiKeHHs y il ramysi
JIO3BOJISATh YAOCKOHAIUTH ITiTXOH O MOHITOPUHTY Ta BIPOBAIUTH IHHOBAIiITHI pillIeHHs, 10 3a0e3medaTh
Oe3IeKy Ta HaAiiHICTh MOCTIB B YKpaiHi.

Knrouoei cnoea: aBTOMOPOXKHIA MICT, aBTOMAaTH30BaHI CHCTEMH MOHITOPHHTY, Oe3leka,
iHppacTpyKTypa, METOANYHI PEKOMEHallii, CCHCOPHI MEpPeKi, TEXHIYHHUIA CTaH.

Beryn

Moctu € 06’ ekTaMu KpUTHIHOI 1HPPACTPYKTYpH, 30KpeMa 3abe3MedyioTh HalllOHATBHY O€3IeKy Ta
€KOHOMIYHY CTaOLIbHICTh Kpainu. L{i ciopyau moTpeOyoTh HOCTIHHOTO KOHTPOJIIO B YMOBaX 3pOCTal0uoro
HaBaHTa)XCHHS Ha TPAHCIOPTHY MEPEXKY Ta MOMJIMBUX TEXHOTCHHUX BIUIMBIB. [10TOUHMI TeXHIYHHI CTaH
MOCTIB Ha aBTOMOOITBHHX AOPOTax 3arajlbHOT0 KOPHCTYBaHHS, AOPOTax i BYJHUISIX HACEIIEHHX IyHKTIB
BHKJIMKA€E Cepi03HI 3aHEMTOKOEHH . bararo i3 1ux cropya 0yiu mo0ymoBaHi ASCATKHA POKIB TOMY 1 CbOTOTHI
nmepebyBalOTh y CTaHi, M0 TMOTpedye TMOCTIHHOTO KOHTPONIO Ta PETYISIPHUX  OOCTECKCHD.
3okpeMa Ha aBTOMOOITBHUX IOpOrax JAep KaBHOTO 3HaYeHHS YKpaiHu HamiuyeTrbes 16 179 MocTiB, 3 sSKUX
nonay 8 500 (53 %) He BiAMOBINAIOTH CyYacHMM HOpPMaM IIOAO rabapuTiB Ta BaHTaXOMIAHOMHOCTI [1].
bmsbko 81 % mocTiB mobymoano 1o 1980 poky, cepeaHiil Bik criopy/ CTAHOBUTH 57 pokiB. Jlesiki MOCTH
JTOCSTAIOTh HETIparie31aTHOro CTaHy Bxke 3a 45-50 pokiB ekcInuTyarairii. [HTeHCHBHICTH aBTOMOOITTEHOTO PYXY
Ta HaBaHTAKCHHS Ha MOCTH 3HAYHO 3POCIM B OCTaHHI POKH, IO IMOB'A3aHO HE JIMIIE 31 301JIbIICHHIM
TPaHCHOPTHUX TOTOKIB, ajie ¥ 31 3MiHAMH B JIOTiCTHLI NEPEBE3CHb Yepe3 €KOHOMIUHI Ta TeomoNiTHYHI
YUHHUKHA. TOMYy TUTaHHS PETYISIPHUX OOCTEKEHb TPAHCIIOPTHUX CHOPYI 3BYYHTH Bce roctpime. OKpiM
TJIAHOBHUX OOCTEKEHB 1 OTJISIIIB TPAHCTIOPTHUX CIOPY/T TOILTFHO BUKOPUCTOBYBATH CHCTEMH HETIEPEPBHOTO
a00 MepioANYHOr0 MOHITOPHHTY IXHBOTO TEXHIYHOTO CTaHy.

OcTaHHIMH JECATUWIITTIMH Y CBiTI aKTHBHO BIPOBAKYIOTH aBTOMaTH30BaHi CUCTEMH MOHITOPHUHTY
texHigyHOro crany (ACMTC) MocTiB. BoHH 103BOJISIIOTE OTPUMYBATH CBOE€YACHY 1H(OpMAIIif0, CBOEYACHO
BUSBJISTH IOTEHIIHHI MpoOjaeMHu Ta 3a0e3reuyBaTd Oe3leuHy Ta e(eKTHBHY EKCIUTyaTallilo, a TaKOoX
CBOEYACHHI PEMOHT CTIOpPY/, Ha KX BOHH 3MOHTOBAHI.

KitouoBuMHM THTAaHHAMH TpH BIPOBAKEHHI TAKUX CHUCTEM € BU3HAUEHHS KOHTPOJIbOBAHHX
napameTpiB, 30KpeMa IXHbOI MiHIMaIbHO JOCTaTHBOI KIUIBKOCTi, BCTAHOBJICHHS KpPUTEPIiiB OLIHKH
TEXHIYHOr0 CTaHy MOCTIB, IIEpEBIpKa aJlcKBATHOCTI 1 Bepu]iKallisi OTPUMaHUX JaHUX TOIIIO.

OcHOBHA YacTHHA

CiToBHIi TOCBiJ BOPOBaXKEHHS aBTOMATU30BAHUX CHCTEM MOHITOPMHIY TEXHIYHOTO CTaHy MOCTIB
JEeMOHCTPYE 3HAYHHI ITporpec y 3ade3nedeHHi 0e3Meku Ta HaJifHOCTI iHPPaCcTPyKTYpHUX CHOPYA. Y Pi3HUX
KpaiHax aKTHBHO PO3pOOJSIOTH Ta 3aCTOCOBYIOTH Cy4dacHI TEXHOJIOTIi, sIKi TO3BOJISIFOTH 3MIMCHIOBATH
OesmepepBHUN KOHTPOJIL 32 CTAHOM MOCTIB [2 — 15], cBO€YacHO BHSBIIATH TOTEHIIHHI TPOOIEeMH Ta
npuiiMaTh OOTPYHTOBAHI PillICHHS MIOAO X eKCIuTyaTalii Ta 00CIyroByBaHHS.

OpHi€lo 3 KIIOYOBUX TEHICHLIN Y IIbOMY HampsMi € iHTerpais pi3sHUX TEXHOJIOT1H 300py Ta aHali3y
JaHUX JUIS CTBOPEHHS KOMIUICKCHHX CHCTEM MOHITOPHHTY. Taki CHCTEMH TNO€AHYIOTh BHKOPHUCTAHHS
CEHCOPHHMX MEpEeX, ONTHYHHX 1 OE3IPOTOBHX MATUMKIB, TEXHOJOTIH pO3Mi3HABAHHS 300pa)K€Hb TOIIO.
Le 3a0e3mneuye oTpuMaHHs CBO€UacHoOi iH(opMaii mpo TEXHIYHUH CTaH CHIOPYIH, JO3BOJISIIOUH iHXKEeHEepaM
OTIEpPaTUBHO pearyBaTu Ha 3MiHM B €JIEMEHTaX KOHCTPYKIIl CIIOpyIH Ta 3a1mo0iraTH MOKJIMBUM aBapiiHUM
CUTYaIIisIM.

CBiTOBA ITPaKTHKA TAKOXK CBITIHUTH PO e(PEKTUBHICT IEHTPATI30BAHUX CHCTEM MOHITOPUHTY [4], sKi
00’eqHyI0Th iH(pOpMaNiio 3 pi3HUX 00°€KTiB B €auHy miatdopmy. Lle 0oco0nrMBo akTyaibHO Ui BEIUKUX
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1H(pPaCTPYKTYpHHX MPOEKTIB, e HEOOX1IHO KOOPAMHYBATH Aii 6araThOX MiIPSIHUKIB i KOHTPOIIOBATH CTaH
YUCICHHUX cropyd. lLleHTpanizoBanuii minxim 3abe3medye Y3rOMKEHICTh i, IOJIeTIIye OOMiH
iHpopMaIliero MiX 3aIlikaBICHMMH CTOPOHAMH Ta IMiJBHINYE 3arajbHy e(OEeKTHBHICTH YIIPaBIiHHS
NPOEKTAMHU.

3HauHy yBary OpUIISIOTH BIIPOBAKEHHIO 0e31poToBUX ceHCcopHUX Mepex (BCM) Ta TexHOOTii
IaTeprery peueii (IoT) y cucremu moniTopuaTy. BCM 103BOJISIOTH 3HW3UTH BapTICTh BCTAHOBJIICHHS Ta
00CIIyroByBaHHSI CHCTEM, 3a0€3MMeUyI0UH iXHIO THYUYKICTh 1 MacmTaboBaHicTh. Texnomnorii loT cnpusitots
CTBOPCHHIO IHTETIEKTYAIBPHUX CHCTEM, SIKi MOXKYTh aBTOHOMHO 30HMpaTH, 00poOIIATH Ta TiepeaaBaTy aHi y
peXUMI PeaTbHOTO Jacy.

Y cdepi MOHITOPUHTY BHCOTHHX OyAiBeldb Ta CKJIAQAHUX IHKEHEPHUX CIOPYX AKTUBHO
BUKOPHCTOBYIOTh METOAM (hoTorpaMMeTpili Ta aHamily 300pakeHb IS BIACTE)KEHHS nedopmaliiii Ta
nepemimieds [9]. Ile mo3Boiise oTpuMyBaTH BHCOKOTOYHI NMaHi 6e3 HEe0OXITHOCTI BCTAHOBJICHHS BEIHUKOI
KUTBKOCTI (PI3UYHUX JATYMKIB.

3HaYHUH 1HTepec BUKIUKAIOTH CHCTEMH PaHHBOTO TIOMEPEHKEHHS PO PU3HUKH, OCOOIHMBO B YMOBaxX
MiA3eMHOr0 OYyIiBHHUIITBA Ta OYIIBHUITBA METPO. BuKOpHUCTaHHS TEXHOJOrl iH(OPMaLIHHOTO
MmogaemoBaHHsa Oynisens (BIM) y moenHanHi 3 pealbHUMH JaHUMH MOHITOPHHTY JTO3BOJISIE CTBOPIOBATH
JeTaabHI MOJIEHI CTIOPY/T i IPOTHO3YBATH iXHIO MOBEIIHKY 1] BIUTMBOM Pi3HMX YHHHHKIB.

Takosx MOTPIOHO BIJ3HAYMTH PO3BUTOK METO/IIB O0arato(GakTOPHOIrO aHali3y PU3HMKIB Ta ONTUMI3ALil
CHCTEM YMpaBlliHHS Oe3nekoro. BpaxyBaHHA KOpenmsmii MK pi3HUMH pU3MKaMH Ta 3aCTOCYBaHHS
0araToliILOBHX ONTHMI3ALIMHAX MOJIEICH CIPHUsE OUIbII ¢(heKTUBHOMY PO3MOALIY PECYPCiB 1 3HUKECHHIO
3arajlbHOTO PiBHS HEOE3IEKH.

3aramoM, CBITOBUH JOCBi TOKa3ye€ BaXJIUBICTh BIPOBAHKCHHS aBTOMATU30BAHUX CHCTEM
MOHITOPUHTY IS TATPUMKH Oe3nekd Ta e(PEeKTUBHOTO YIPaBIiHHA 1HPPACTPYKTYporo. BukoprcraHHsg
TIEPEIOBUX TEXHOJIOTIH Ta IHHOBAIIHUX TTiIXOIiB I03BOJISIE€ CBOEYACHO BUSBIISITH ITPOOJIEMH, OTITUMI3YBaTH
BUTpaTH Ta 3a0e3neuyBaT Oe3nepeliiiHy poOOTy MOCTIB Ta 1HIIUX iHKEHEPHHUX CHIOPYA.

Ileit mocBim MOXKE CIIYKUTH OPIEHTHPOM Ul YKpaiHd y po3poOJieHHI Ta BIPOBAKEHHI BJIACHUX
CHCTEM MOHITOPHUHTY, aJJallTOBAaHUX J0 HALllOHATBHUX YMOB Ta BUMOT. BpaxyBaHHs CBITOBHX TEHICHIIN Ta
iHHOBALiil CIpUsATAME MiIBUILEHHIO O€3MeKH, HaAIHHOCTI Ta eEeKTHBHOCTI eKCIUTyaTallii aBTOAOpPOKHIX
MOCTIB B KpaiHi.

B VYkpaini npaBoBe perynoBaHHS MOHITOPUHTY OyaiBelb 1 CHOPYA 3AIMCHIOETHCS depe3 HHU3KY
3aKOHO/IABYMX AKTiB Ta HOPMATHBHHX JOKyMeHTiB. OCHOBHI BUMOTH JI0 O€3MEKH Ta HaJIHHOCTI OymiBelh
BH3HaUeHI B 3akoHi Ykpaiau «IIpo OyaiBensHi HOpMm» (pemakiris Bix 03.04.2021) [16], skuii miaKpecioe
HEOOXiAHICTh 3a0e3MeUYeHHs eKCIUTyaTaliifHOT MPUAATHOCTI CIOPYA HPOTATOM YCHOTO IXHBOTO KUTTEBOTO
mukiry. OcoOnrBa yBara NpUIAIAETbCS MEXaHIYHOMY ONOPY Ta CTIHKOCTI KOHCTPYKLiH, 0 € KpUTHYHUMHU
JUTSE 3a1100iraHHs pyHHYBaHHIO YM HAJAMIPHUM JehopMaliisim.

VY cdepi MOHITOPUHTY CHIOPY[ AilOTh TaKi KJIOYOBi Oy IiBebHI HOPMH i HOPMaTHBHI JOKYMEHTH:

— JCTY-H b B.1.2-17:2016 «HactanoBa moao HayKOBO-TEXHIYHOTO MOHITOPHHTY OyniBenb i
cropya» [19];

— JCTY-H b B.1.2-18:2016 «HactanoBa moxo o0cTexeHHs! OyAiBeb 1 CHOPYA Ui BU3HAYCHHS
Ta OLIHKHM iX TEXHIYHOTO cTaHy» [20];

— JIBH B.1.2-14:2018 «3arajbHi TpUHIUIN 3a0e3MeUeHHS HAMIMHOCTI Ta KOHCTPYKTHBHOI
Oe3neku OyaiBens i ciopya» [17];

— JBH B.2.5-76:2014 «ABTOMaTH30BaHi CHCTEMH PaHHBOTO BHSIBICHHS 3arpo3d BUHHKHEHHS
HaJ3BUYAWHUX CUTYAIlI{ Ta OMOBIMEHHS HaceIeHHs» [18].

3rigAHo 3 UMMHU JOKYMEHTaMH, MOHITOPUHT CHOpPYX HOJSTaE B CUCTEMAaTHYHOMY CIIOCTEPEKEHHI 3a
3MiHAMH TEXHIYHOTO CTaHy Ta OLIHIII BUSBICHUX BigxuieHb. KinbKicTh i BUAM KOHTPOJIHOBAHUX apaMeTpiB
BHM3HAYalOTh Ha OCHOBI IOIMEPEIHIX 00CTEe)KEHb, HOPMATUBHUX BUMOI' Ta YMOB €KCIUTyaTyBaHHsS 00'€KTa.
MoHiTopuHT nependadae peecTpawlilo peaklildi CIOopyId Ha 30BHIIIHI Ta BHYTPIIIHI BIUTUBH, TaKUX SIK
nepeMilieHHs, aedopmarii Ta 3MiHH JUHAMIYHUX XapakTepUCTHK. OCOOIMBO BaXKIIUBUM € BUKOPUCTAHHS
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ABTOMATH30BaHMUX CHCTEM JJIsl Oe3MepepBHOIO KOHTPOIIO BiAMOBINAILHIX KOHCTPYKIIH i3 BACOKHM KJIacOM
Haciiakis (CC3).

IIpoBeeHHST MOHITOPHHTY 3IiHCHIOIOTH 3a 3aTBEPHKCHOI0 IPOrpaMolo, sSKa BU3HA4Yae 00’ €KTH
CIIOCTEPEIKEHHS, METOJM BUMIpIOBaHb, IEPIOJMYHICTD 1 KPUTEPIi OLIHKH TeXHIYHOTO cTaHy. OCHOBHI eTanu
BKIIFOYAIOTh CKIIQJIaHHS TPOTPaMH MOHITOPHHTY, TNPOEKTYBAaHHS CHUCTEMH, MOHTa)XX Ta TECTYBaHHS
o0OnaIHaHHS, a TAKOK BBEJCHHS CUCTEMH B €KCIUTyaTAIlif0 MMiCIIsl YCIIITHOT TOCHITHOT eKCIuTyaTarii.

Buau MoniTOpHHTY, Ki epeadadeHi HOpMaTUBHUMH JOKYMEHTAMHU:

— BiOpaniiHUA MOHITOPUHT: KOHTPOJIb JAWHAMIYHHX XapaKTEPUCTHK CHOPYAW IS OIHKH il
3araJlbHOr0 TEXHIYHOTO CTaHy;

— JnedopMaliiHU MOHITOPHHI: BUMipioBaHHS aAedopMmauiid i mepeMilleHb KOHCTPYKLIH IJist
BUSIBJICHHS 3MiH Y HaIIPy»XeHO-1e(hOPMOBAHOMY CTaHi;

— TCOTeXHIYHUI MOHITOPHHT: KOHTPOJb CTaHy OCHOB ()yHAAaMEHTIB, IPYHTIB y 30HiI OyJiBHHUILITBA
Ta KOHCTPYKILIN KPIIUIEHHS KOTJIOBaHIB;

— TeO0Je3UYHHA MOHITOPHHT: BUCOKOTOYHI BUMIpIOBaHHS nedopmariiii i mepeMirieHsb Cropyau 3a
JOMIOMOT 010 T€0IC3UIHHX METO/IB;

— TeOJOTiYHUI MOHITOPHHT: CIIOCTEPEKCHHS 32 FEOTEXHIYHUMHU Ta T1APOJIOTTYHUMH ITapaMeTpamH,
10 MOXKYTh BIUIMHYTH Ha O€3MEKy CIOPYIH.

Sk 3a3HavaIOCh, 3aBAAHHSIM MOHITOPHHTY € CBO€YACHE BUSBJICHHS BiIXWICHb Y TEXHIYHOMY CTaHi
CHOPYAM Ta MPOTHO3YBaHHS IXHHOTO PO3BUTKY. Lle no3BONsie MpUiiMaTH OOTPYHTOBaHI pillIeHHS OO0
eKcIuTyaTariii, peMOHTy a0o MiJCWICHHsS KOHCTPYKIIiH, 3a0e3reuyroun Oe3leKy JIoAeH 1 MiHIMI3yIoun
pU3UKM aBapiiiHux curyaniid. CucremMa MOHITOPHHTY IOBMHHa 3abesmedyBatu 30ip JaHWMX 13
BUKOPUCTAHHSIM HaAiHHUX 1 TOYHHX BHMIpIOBAaJbHUX MPUIAJiB, a TaKOX OOpOOJNEHHS Ta aHaIi3yBaHHS
iH(popMaIrii 3 MOXKJIHBICTIO OIIEPATUBHOTO pearyBaHHs Ha KPUTHYHI 3MiHH. 30epiraHHs Ta mepeaaBaHHs
JaHMX 3JIHCHIOIOTH 3 YpaxyBaHHAM BUMOT iH(popMauiiHOi Oe3mneku.

BaxmBuM acnieKTOM € BCTaHOBJICHHS T'PaHMYHHMX 3HAYCHb NapaMeTpiB, NEPEBUILCHHS SKUX MOXKE
CBIMUUTH Tpo HebOe3mewyHnid crtaH crnopyad. Ll 3HaYeHHS BCTAaHOBIIOIOTH HA OCHOBI IPOEKTHOI
JOKyMEHTAIlli, pe3yNbTaTiB MONEPEAHIX OOCTEKEHb 1 pe3yJbTaTiB HaTypHUX OOCTEKEHb, PO3PAXYHKIB i
BUMOT HOPMAaTUBHUX JTOKYMEHTIB.

CydacHu# pO3BUTOK TPAHCIOPTHOI iHGPACTPYKTYpH YKpaiHU 3yMOBJIFOE HEOOXIAHICTD IMiIBUIIICHHS
piBHS Oe3meKd Ta HaIiHOCTI eKCIUTyaTamii aBTOZOPOXKHIX MOCTIB. Y IIbOMY KOHTEKCTI BIIPOBAIKCHHS
ABTOMAaTH30BaHUX CHCTEM MOHITOPHHTY TEXHIYHOTO CTaHy MOCTOBHX CIIOpYyZ HaOyBae o0COOIUBO]
akTyanbHOCTI. J{1s1 3a0e3meueHHst eeKTUBHOCTI Ta yHI(iKalliil MIX0MiB 10 TAKUX CHCTEM MOTPiOHI YiTKi
pexoMenanii, ski 0 HaJaBajdy aNTOPUTM IXHBOTO HMPOEKTYBaHHs, BIPOBAIKEHHS Ta EKCIUTyaTallii, came
TOMY Ha 3aMOBJICHHS ATEHTCTBAa BIJHOBJCHHS Ta PO3BUTKY iH(pacTpykrypu Ykpainu y 2023 porri
JepxaBHuM mignpueMcTBoM «HarlioHaabHMIA IHCTUTYT PO3BUTKY iH(pacTpykTypu» (cTraHoMm Ha 2023 pik
I «depxmopHAIl») Oymu po3pobaeni MP B.2.3-37641918-936:2023 «MeToanuni pekoMeHIAIii
I10JT0 MOHITOPUHTY TEXHIYHOTO CTaHy aBTOJOPOKHIX MOCTIB 3 BUKOPHCTAHHSIM aBTOMAaTH30BAHOI CHCTEMH
300py ganux» [21].

MeTor0 po3poOIeHUX METOAMYHUX PEKOMEHAIH € BCTAHOBJICHHS €IMHUX BHMOT 1 MiXOJIB JI0
CTBOPCHHSI aBTOMATH30BAaHUX CHCTEM MOHITOPHHTY TEXHIYHOTO CTaHy aBTOIOPOXKHIX MOCTIB. Bonu
MOKJIMKAHI 3a0€3eYUTH BUCOKY SKICTh POEKTYBAHHS Ta BIPOBAKCHHS TAKUX CUCTEM, CIIPUATH YHIi(iKarii
NpoIeCiB KOHTPOJIIOBAHHS Ta aHajli3yBaHHS TEXHIYHOTO CTaHy MOCTOBUX cropynd. Pekomenpamii
CIIpAIMOBaHI Ha J0MOMOTry (DaxiBISIM TMpaBWILHO OOWpaTH BIAMOBINHI METOAW MOHITOPHHTY Ta
BHKOPHCTOBYBATH CYJacHI TEXHOJOTIT IS MIABUIIICHHS O6€3MeKH 1 HaIIfHOCTI eKCIUTyaTallii MOCTiB.

MeToan4Hi peKoMeHalii CKIaJaroThCsl 3 HACTYITHUX OCHOBHHX PO3JILTIB:

1. Cdepa 3acTocyBaHHs: BU3HAYAE 00IACTh BUKOPHUCTAHHS PEKOMEHIAINM Ta KOJIO (haXiBIliB, IS
SIKAUX BOHHM TTPU3HAYCHI.

2. HopmatuBHi mocunaHHs: MICTUTh NEpeNik HOPMATUBHUX JOKYMEHTIB, Ha SIKi MOCHJIAIOTHCS
peKOMeHmaIlii, mo 3a0e3nedye iXHIO BiMTOBIIHICTS YMHHOMY 3aKOHOJABCTBY Ta CTAaHIAAPTaM.
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3. Tepminu Ta BU3HAUCHHS NOHSTH: BCTAHOBIIIOE €AMHY TEPMIHOJIOTIIO AJIS1 KOPEKTHOT'O PO3YMiHHS
Ta 3aCTOCYBaHHS PECKOMCH/IAIIIH.

4. CkopodyeHHs: Hajae pPO3MUGPYBaHHSI BUKOPHUCTAHMX Y TEKCTI CKOPOYEHb IS 3PYy4YHOCTI
KOPHUCTYBaiB.

5. 3aranbHi HOJNOXKEHHS: ONMKCYE OCHOBHI mpuHIMIY opranizauii ACMTC, Bu3Havae ixHi CK1ago0Bi
Ta eTany Po3pOOKH.

6. JebopMmaiiiiHuii MOHITOPHMHI: JETajJbHO PO3MVISOAE METOAM Ta 3aCo0H  KOHTPOJIIO
nehopMaIiiHiX IPOLIECIB Y KOHCTPYKIIISIX MOCTIB.

7. BiOpariitHuii MOHITOPHHT: OMTUCYE ITiIXO/U IO KOHTPOJIFO TUHAMIYHUX XapaKTEPUCTUK CIIOPY/I,
SIKI MOXKYTh CBIIYMTH PO 3MiHH B TEXHIYHOMY CTaHi.

8. T'eoTexHIYHWH MOHITOPHHI: BHCBITIIIOE ACTEKTH KOHTPOJIO CTaHy OCHOB Ta (DyHIaMEHTIB
MOCTIB, IO € KPUTHYHUMU I IXHBO1 CTIHKOCTI.

9. T'eome3nyHUil MOHITOPHHT: PO3IIISIA€ METOIM BHCOKOTOYHOTO BHMIPIOBAHHS IEPEMIIICHb Ta
nedopmariiii criopy .

10. Cuctema 300py, 00pobIeHHSs, 30epiraHHs Ta BiITBOPEHHS JaHUX MOHITOPUHTY: ONUCYE TEXHIYHI
pimenHs s 3a0e3nedeHHs e(peKTHBHOTO 300py Ta aHATI3Y JaHHX.

Po3pobiieHi pekoMeH ALl MicTATh B 001 BKa3iBKH IIIOA0 CKJIaay Ta 3MICTy TEXHIYHOTO 3aBJaHHSA Ha
po3pobnenHss ACMTC, mo HeoOXigHO Ha MEpIIOMY eTami HiATOTOBKH PO3pOOJeHHS cucTeMH. BoHu
JOMOMaraloTh BH3HAYUTH MPHU3HAYCHHS T4 METY CTBOPEHHSI CHUCTEMH, (OPMYIIOIOYH OCHOBHI 3aBHaHHS
BIJMIOBIHO 10 cHelu(PiKd KOHKPETHOrO MOCTY. TakoX PeKOMEHJAIl CHPUSIOTH JCTaJbHOMY OIUCY
XapaKTEPHUCTHK 00'€KTa MOHITOPUHTY, BPAXOBYIOYH KOHCTPYKTHUBHI OCOOJIMBOCTI MOCTY, IO BILTHBAIOThH HA
BHOIp METOMIB KOHTpOJIFO. KpiM TOro, BOHHW HAJarOTh BHMOTH N0 CHCTEMH, BH3HAYAIOYM TEXHIYHI
napamMeTpH, sIKi MatoTh OyTH TOCATHYTI.

Pexomenpanii OyayTh HaAidHUM TIATPYHTAM MiA 9ac po3poOJIeHHS IporpaMu MOHITOPHHTY. BoHu
JIOTIOMAraroTh y BU3HAYCHHI KPUTUYHO BAXKIMBHX TOYOK KOHTPOJIIO, OOIPYHTOBYIOUHM BHOIp MiCIb
BCTAHOBJICHHS JIaTYMKIB Ha OCHOBI PO3PaxyHKOBHX MaTeMaTHYHHX Mojelneil. PekomeHpamii Takox
HaBOZSTH BUMOTH IIOJ0 HEOOXiAHOCTI BCTAHOBJICHHSI TPAaHUYHUX 3HAUYE€Hb KOHTPOJIHOBAHUX MapaMeTpiB,
BU3HAYAIOYH JIOMTyCTUMI MEXi 3MiH, SIKi CUTHAIII3YIOTh PO HEOOXiAHICTh BTPyUYaHHS. 3arajibHi BUMOTH 110
JATYMKIB Ta 00JIaTHAHHS, BKIIFOYAIOYH THITH JATYMKIB, IXHIO TOYHICTH Ta poO0Ul TEMIIEPATyPHI Jiarla30HH,
TaKO)XK MO’KHA BU3HAYATH 3T1AHO 3 PEKOMEH/IaIli IMU.

ABTOpPH BBaXXalOTh, M0 BUKOPHCTAHHA METOAMYHHAX DPEKOMEHMAIIi 3abe3meunTh yHidiKaIlio
i IX0/1iB 10 po3poOieHHs Ta BupoBaxeHas ACMTC, 1o miIBUIIUTE HAAIHHICTE IIUX CHCTEM. BBakaemo,
110 3aBISKM YiTKMM BKa3iBKaM 3MEHIIUTHCS Yac 1 BUTPATH Ha PO3pOOJICHHS Ta BIPOBAXKEHHSI CHCTEMH, IO
Ma€ IPHUBECTH 10 €KOHOMII pecypciB. CBO€9acHE BHSBICHHS BiIXWIECHb y TEXHITHOMY CTaHI MOCTIB, SIKE
CTa€ MOXKJIMBUM 3aBAsku BrpoBakeHHI0 ACMTC, miABUIIUTE O€3MEKy TPAHCIIOPTHUX CIIOPY 1 J03BOIUTH
3ano0irTi MOXKIIMBUM aBapiitHUM CUTyalisM. PekoMeHaalii Takox BpaxoBYIOTh MOKIIMBICTh BUKOPUCTAHHS
HOBITHIX TEXHOJIOTiH Ta 0OJIaAHAHHS, [0 POOUTH CHCTEMHU MOHITOPHUHTY THYYKHMH Ta MacIITAOOBaHHUMH,
CIIPHUSIIOYH IXHIN aTallTUBHOCTI 0 MaHOYTHIX 3MiH.

Po3pobiieHi MmeToanyHi peKOMeHaaIii € iIHCTpyMEeHTOM IS (haxiBIliB, 3a1yYCHHUX J0 MPOEKTYBaHHS,
BIIPOBAKCHHSI Ta €KCINTyaTaIlii aBTOMaTH30BaHUX CUCTEM MOHITOPHUHTY TEXHIYHOTO CTaHY aBTOIOPOXKHIX
MocTiB. BoHM HauijeHi CcHOpUSATH MiABHIICHHIO O€3MEeKH TPaHCHOPTHOI iHGPACTPYKTYpu YKpaiHu,
3a0e3neunTr yHi(iKamilo MpoueciB i BOPOBAHKEHHS IEPEJOBUX TEXHOJNOTIH Yy ramy3i MOHITOPUHTY
IHKEHEPHUX CITOPYI.

Y [OposoBKEHHS PO3BUTKY HAIMpPSIMKY aBTOMATH30BAaHOTO MOHITOPHHTY TEXHIYHOTO CTaHy
ABTOZOPOXKHIX MOCTIB IUIAHYETHCS BHUKOHATH JOCHIDKEHHs, copsMoBaHi Ha ynockoHaneHHs ACMTC
MocTiB. HacTymHMM KpOKOM € BH3HAU€HHs OCHOBHHMX KpHUTEpiiB i mHapameTrpiB, HEOOXiAHUX IS
e(heKTUBHOTO OITIHIOBAHHS TEXHIYHOTO CTaHy MOCTIB IIiJT 9ac IX TPHBAIOTO MOHITOPUHTY. Pe3ymbraTom mux
JIOCJTIKEHb MAIOTh CTaTH METOMWYHI peKOMEHHAIli 3 BHOOPY KpHUTEpiiB 1 mapaMeTpiB IS OIiHIOBAHHS
TEXHIYHOT0 CTaHy MOCTIB IIPH PO3POOJICHHI aBTOMAaTU30BaHMX CUCTEM MOHITOPUHTY.
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e mo3BonuTh 3a0e3mednTr OLTBII TOUHY Ta CBOEYACHY A1arHOCTHKY CTaHy KOHCTPYKIIiH, BUSBIIATH
neeKTH Ha paHHIX CTaaisfAX 1 BXKMBATH HEOOXIMHI 3aX0AM I 1X yCcyHeHHs. JIOCiIKeHHs CIpsSMOBaHi Ha
i IBUIIICHHST HaIMHOCTI EKCIUTyaTallii MOCTIB 1 3HM)KCHHS PU3HKIB aBapifHUX CUTYaIlil, 110 € KPUTHIHO
BKJIMBUM, SIK JUIS KUTTS JTIOJeH, Oe3MeKn TOPOKHBOTO PyXY, TaK 1 U1 EKOHOMIKH KpaiHH.

BrijenHst pe3yibTaTiB JOCHIIKEHb, BBXKAaEMO, OyAe CIPHATH CTaJOMYy PpO3BUTKY raiysi Ta
BiJIMIOBiAaTUME CyYaCHUM BUMOTaM A0 YIPaBIiHHS 1HPPacTpyKTYpHUMH 00'€KTaMH.

BucHoBxku

ABTOJIOPOKHI MOCTH € KPUTHYHUMH eJIeMEHTaMHu 1HQpacTpyKTypu YKpaiHu, a iX HajilHa
eKCILTyaTallis € HaJ3BUYaifHO BRXIMBOIO B CYYaCHHX yMOBax. BIpoBamkKeHHS aBTOMAaTH30BAaHHUX CHCTEM
MOHITOpHHTY TexHiuHoro crany (ACMTC) MocTiB € HEOOXiTHMM KPOKOM Ui 3a0e3nedeHHs] Oe3MneKH,
CBOEYACHOI JTIaTHOCTUKH CTaHy KOHCTPYKIIN 1 €(PEKTUBHOTO YIPaBIiHHSI PEMOHTHO-BITHOBIIOBATEHUMU
poboramu. CBITOBHI AOCBiA MOKa3zye, 10 BHUKOPHCTAHHS MEPEJOBHUX TEXHOJIOTiH, TaKHUX SIK CEHCOPHi
Mmepexi, Inrepaer peueii (IoT), poTorpamMmeTpis Ta LEHTpaIi30BaHI CHCTEMH OOPOOKH IAaHUX, 3HAYHO
M BUINYIOTh €PEKTUBHICTD YIIPaBIiHHS IHQPACTPYKTYPHUMHU 00'€EKTaMH.

VYkpaiHa, BpaxOBYIOUM Cy4yacHi BHUKJIHKH, TOB’S3aHI 3 BIAHOBICHHAM iH(pacTpyKTypu micis
pyiHYBaHb, TTOBUHHA aNaNTyBaTH IIi TEXHOJIOTII IO HAIIOHATLHUX YMOB. 3 ypaxyBaHHSIM HOPMAaTHBHO-
NpaBOBUX BUMOT, BipoBakeHHsI ACMTC cnpustiMe HiIBUIIEHHIO PiBHS O€3MEKH MOCTIB 1 3HHKEHHIO
PHU3UKIB aBapifHUX cuTyallii. Po3po0iieHi MeTOIWYHI PEKOMEHIALII, 110 PEryJIOI0Th IPOIEC CTBOPEHHS 1
Bukopuctantst ACMTC, € BaxXTUBUM iHCTpyMEHTOM A1l yHiikamii miAXodiB i MiABUIIEHHS e()eKTHBHOCTI
eKCIUTyaTarlii MOCTiB.

[omanpmri HaykoBi AOCHiIKEHHS, OyOyTh CHpPSMOBaHI Ha YAOCKOHAICHHS KPHUTEPIiB OLIHKU
TEXHIYHOT'O CTaHY MOCTIB.

Cnucok Jitepatypu

1. KacekiB B. 1., Tlaniopareus JI. I'., CrenanoB C. M., I'pinis B. C., YaiikoBceka JI. I. Cran
MOCTOBOTO TOCHOJApCTBa YKpaiHU Ha J0pOrax 3arajlbHOTO KOPHCTYBaHHs JIEpXKaBHOTO 3HAYCHHS Ha
MiAKOHTPOJBHUX TepuTopisix 3a 2023 pik. JHopoeu i mocmu. 2024. Bun. 29. C. 280-292.
DOI: https://doi.org/10.36100/dorogimosti2024.29.280.

2. Danijel Rebolj, Ales Magdic, Peter Podbreznik, Mirko Psunder. Automated construction activity
monitoring system. Advanced Engineering Informatics. Volume 22, Issue 4, October 2008. P. 493-503.

3. Saad H. Al-Jibouri. Monitoring systems and their effectiveness for project cost control in
International. Journal of Project Management. 21 (2003). P. 145-154.

4. Alexander Maravas, John-Paris Pantouvakis, Sergios Lambropoulos. An Integrated Information
System for Monitoring Construction Works. International Journal of Information Technology Project
Management. 5 (1) Copyright: 2014. 12 p.

5. Sangyong Kim, Yoonseok Shin, Gwang-Hee Kim. Case Study on the Maintenance of a
Construction Monitoring Using USN-Based Data Acquisition. The Scientific World Journal. Volume 2014,
Article ID 879308.

6. Ting-Hua Yi, Ying Lei, Hua-Peng Chen, Xiao-Wei Ye, Fei Kang, Hao Wang Technology
Developments in Structural Health Monitoring and Integrity Maintenance. Scientific World Journal. Volume
2014, Article ID 976927, 3 p. DOI: http://dx.doi.org/10.1155/2014/976927.

7. Dongwei Qiu, Tong Wang, Qing Ye, He Huang, Laiyang Wang, Mingxu Duan, Dean Luo. A
Deformation Prediction Approach for Supertall Building Using Sensor Monitoring System. Journal of
Sensors. Volume 2019, Article ID 9283584, 12 p. DOI: https://doi.org/10.1155/2019/9283584.

8. Lixin Wang, Shuoshuo Xu, 1 Junling Qiu, Ke Wang, Enlin Ma,Chujun Li, Chunxia Guo.
Automatic Monitoring System in Underground Engineering Construction: Review and Prospect. Advances
in Civil Engineering. Volume 2020. Article ID 3697253, 16 p. DOLI: https://doi.org/10.1155/2020/3697253.

36ipHuk Haykosux npays «JJOPOT'U I MOCTHU» www.dorogimosti.org.ua
278 ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30



TAPOTEXHIYHE BYAIBHUIITBO, BOAHA IHXKEHEPIA TA BOJAHI TEXHOJIOTIi

9. Mingzhi Chen, Guojian Zhang, Chengxin Yu, and Peng Xiao. Research on the pplication
of an Information System in Monitoring the Dynamic Deformation of a High-Rise Building.
Mathematical Problems in Engineering. Volume 2020. Article ID 3714973, 9 p. DOLI: https://doi.org/
10.1155/2020/3714973.

10. Qianlong Tang, Mingfeng Lei, Binbin Zhu, Limin Peng, Weimin Wu, Chenghua Shi. Design and
Application of Risk Early Warning System for Subway Station Construction Based on Building Information
Modeling Real-Time Model. Advances in Civil Engineering. Volume 2021, Article ID 8898893, 12 p.
DOIL: https://doi.org/10.1155/2021/8898893.

11. Chunguang Chang, Xi Wu, and Xin Yan. Multiobjective Optimization of Safety Risk of
Prefabricated Building Construction considering Risk Correlation. Mathematical Problems in Engineering.
Volume 2020, Article ID 3923486, 11 p. DOI: https://doi.org/10.1155/2020/3923486.

12. Yong Wu, Liang-Yun Zhao, Ye-Xiang Jiang, Wei Li,3 Ye-Sheng Wang, Huan Zhao, Wei Wu,
Xiong-Jian Zhang. Research and Application of Intelligent Monitoring System Platform for Safety Risk and
Risk Investigation in Urban Rail Transit Engineering Construction. Advances in Civil Engineering. Volume
2021, Article ID 9915745, 10 p. DOI: https://doi.org/10.1155/2021/9915745.

13. Dianliang Xiao, Tiantao Zhang, Xudong Zhou, Guangshun Zheng, and Haoran Song. Safety
Monitoring of Expressway Construction Based on Multisource Data Fusion. Journal of Advanced
Transportation. Volume 2020, Article ID 8856360, 11 p. DOI: https://doi.org/10.1155/2020/8856360.

14. Massimiliano Ferraioli, Alberto Mandara. Base Isolation for Seismic Retrofitting of a Multiple
Building Structure: Design, Construction, and Assessment. Mathematical Problems in Engineering. Volume
2017, Article ID 4645834, 24 p. DOLI: https://doi.org/10.1155/2017/4645834.

15. Xiaokun Yan, Hu Li, Feng Liu, and Yang Liu. Structural Safety Evaluation of Tunnel Based on
the Dynamic Monitoring Data during Construction. Shock and Vibration. Volume 2021, Article ID 6680675,
11 p. DOL: https://doi.org/10.1155/2021/6680675.

16. Tlpo OymiBenbHi Hopmu: 3akoH Ykpainu Ne 1704-VI, uunnawmii, B pemakmii Big 09.06.2022
Ne 2254-1X / baza manux 3akoHoJaBcTBO Ykpainu / BepxoBHa pama Ykpainu. URL: https://zakon.rada.
gov.ua/laws/show/1704-17#Text (mata 3Bepuens 30.09.2024).

17. JABH B.1.2-14:2018 3aranbni npuHIMIY 3a0e3MeueHHs HaAiHHOCTI Ta KOHCTPYKTHBHOT O€3MEeKH
Oyaisens i cnopya. Kuis, 2018. 35 C. (Indopmauist Ta AOKyMeHTAaLis).

18. JIBH B.2.5-76:2014 ABTOoMaTH30BaHI CHCTEMH PAaHHBOTO BHUSBJICHHS 3arpo3d BHUHUKHCHHS
HAI3BUYAWHUX CUTYaIlill Ta onoBimeHHs HaceneHHs. Kuis, 2014. 47 C. (Indopmartis Ta JOKyMeHTAIIis).

19. JCTY-H b B.1.2-17:2016 HacranoBa 00 HayKOBO-TEXHIYHOI'O MOHITOPHHIY OYIiBEIb 1
cnopya. Kuis, 2016. 54 C. (Indopmanis Ta JOKyMEHTAaLis).

20. JICTVY-H b B.1.2-18:2016 HactanoBa mo10 oOCTeXeHHSI Oy MiBEIb 1 CIIOPY JUTSI BU3HAYCHHS Ta
OLIIHKH iX TexHiuHoro crany. Kuis, 2016. 45 C. (Indopmaris Ta JOKyMeHTALis).

21. MP B.2.3-37641918-936:2023 MeToanuHi peKOMEHAALI] 00 MOHITOPUHTY TEXHIYHOTO CTaHy
aBTOJIOPO’KHIX MOCTIB 3 BHKOPHCTAHHSM aBTOMAaTH30BaHOI cuCTeMH 300py manux. Kuis, 2023. 65 c.
(Inpopmanist Ta JOKyMEHTALiA).

References

1. Kaskiv V. L., Panibratets L. H., Stepanov S. M., Hriniv V. S., Chaikovska L. I. Stan mostovoho
hospodarstva Ukrainy na dorohakh zahalnoho Kkorystuvannia derzhavnoho znachennia na
pidkontrolnykh terytoriiakh za 2023 rik (State of the bridge economy of Ukraine on public roads of state
importance in controlled territories for 2023.). Dorohy i mosty. 2024. Vyp. 29. P.280-292.
DOI: https://doi.org/10.36100/dorogimosti2024.29.280 [in Ukrainian].

2. Danijel Rebolj, Ales Magdic, Peter Podbreznik, Mirko Psunder. Automated construction activity
monitoring system. Advanced Engineering Informatics. Volume 22, Issue 4, October 2008, P. 493-503
[in English].

36ipHuk Haykosux npayb «JJOPOT'U I MOCTU» www.dorogimosti.org.ua
ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30 279



HYDROTECHNICAL CONSTRUCTION, WATER ENGINEERING AND WATER TECHNOLOGIES

3. Saad H. Al-Jibouri. Monitoring systems and their effectiveness for project cost control in
International. Journal of Project Management. 21 (2003). P. 145-154 [in English].

4.  Alexander Maravas, John-Paris Pantouvakis, Sergios Lambropoulos. An Integrated Information
System for Monitoring Construction Works. International Journal of Information Technology Project
Management. 5 (1) Copyright: 2014. 12 p. [in English].

5. Sangyong Kim, Yoonseok Shin, Gwang-Hee Kim. Case Study on the Maintenance of a
Construction Monitoring Using USN-Based Data Acquisition. The Scientific World Journal. Volume 2014,
Article ID 879308 [in English].

6. Ting-Hua Yi, Ying Lei, Hua-Peng Chen, Xiao-Wei Ye, Fei Kang, Hao Wang Technology
Developments in Structural Health Monitoring and Integrity Maintenance. Scientific World Journal. Volume
2014, Article ID 976927, 3 p. DOI: http://dx.doi.org/10.1155/2014/976927 [in English].

7. Dongwei Qiu, Tong Wang, Qing Ye, He Huang, Laiyang Wang, Mingxu Duan, Dean Luo. A
Deformation Prediction Approach for Supertall Building Using Sensor Monitoring System. Journal of
Sensors. Volume 2019, Article ID 9283584, 12 p. DOI: https://doi.org/10.1155/2019/9283584
[in English].

8. Lixin Wang, Shuoshuo Xu, 1 Junling Qiu, Ke Wang, Enlin Ma,Chujun Li, Chunxia Guo.
Automatic Monitoring System in Underground Engineering Construction: Review and Prospect. Advances
in Civil Engineering. Volume 2020. Article ID 3697253, 16 p. DOL: https://doi.org/10.1155/2020/3697253
[in English].

9. Mingzhi Chen, Guojian Zhang, Chengxin Yu, and Peng Xiao. Research on the Application of an
Information System in Monitoring the Dynamic Deformation of a High-Rise Building. Mathematical
Problems in Engineering. Volume 2020. Article ID 3714973, 9p. DOIL: https://doi.org/10.1155/
2020/3714973 [in English].

10. Qianlong Tang, Mingfeng Lei, Binbin Zhu, Limin Peng, Weimin Wu, Chenghua Shi. Design and
Application of Risk Early Warning System for Subway Station Construction Based on Building Information
Modeling Real-Time Model. Advances in Civil Engineering. Volume 2021, Article ID 8898893, 12 p.
DOIL: https://doi.org/10.1155/2021/8898893 [in English].

11. Chunguang Chang, Xi Wu, and Xin Yan. Multiobjective Optimization of Safety Risk of
Prefabricated Building Construction considering Risk Correlation. Mathematical Problems in Engineering.
Volume 2020, Article ID 3923486, 11 p. DOI: https://doi.org/10.1155/2020/3923486 [in English].

12. Yong Wu, Liang-Yun Zhao, Ye-Xiang Jiang, Wei Li,3 Ye-Sheng Wang, Huan Zhao, Wei Wu,
Xiong-Jian Zhang. Research and Application of Intelligent Monitoring System Platform for Safety Risk and
Risk Investigation in Urban Rail Transit Engineering Construction. Advances in Civil Engineering. Volume
2021, Article ID 9915745, 10 p. DOI: https://doi.org/10.1155/2021/9915745 [in English].

13. Dianliang Xiao, Tiantao Zhang, Xudong Zhou, Guangshun Zheng, and Haoran Song. Safety
Monitoring of Expressway Construction Based on Multisource Data Fusion. Journal of Advanced
Transportation. Volume 2020, Article ID 8856360, 11 p. DOI: https://doi.org/10.1155/2020/8856360
[in English].

14. Massimiliano Ferraioli, Alberto Mandara. Base Isolation for Seismic Retrofitting of a Multiple
Building Structure: Design, Construction, and Assessment. Mathematical Problems in Engineering. Volume
2017, Article ID 4645834, 24 p. DOL: https://doi.org/10.1155/2017/4645834 [in English].

15. Xiaokun Yan, Hu Li, Feng Liu, and Yang Liu. Structural Safety Evaluation of Tunnel Based on
the Dynamic Monitoring Data during Construction. Shock and Vibration. Volume 2021, Article ID 6680675,
11 p. DOL: https://doi.org/10.1155/2021/6680675 [in English].

16. Pro budivelni normy: Zakon Ukrainy (On construction regulations: Law of Ukraine).
No. 1704-VI, chynnyi, v redaktsii vid 09.06.2022 No. 2254-IKh / Baza danykh Zakonodavstvo
Ukrainy / Verkhovna rada Ukrainy. URL: https://zakon.rada.gov.ua/laws/show/1704-17#Text
(data zvernenia 30.09.2024) [in Ukrainian].

36ipHuk Haykosux npays «JJOPOT'U I MOCTHU» www.dorogimosti.org.ua
280 ISSN 2524-0994 (Print), ISSN 2786-488X (Online). Dorogi i mosti, 2024. Issue 30



TAPOTEXHIYHE BYAIBHUIITBO, BOAHA IHXKEHEPIA TA BOJAHI TEXHOJIOTIi

17. DBN V.1.2-14:2018 Zahalni pryntsypy zabezpechennia nadiinosti ta konstruktyvnoi bezpeky
budivel i sporud (General principles of ensuring the reliability and structural safety of buildings and
structures). Kyiv, 2018. 35 p. (Informatsiia ta dokumentatsiia) [in Ukrainian].

18. DBN V.2.5-76:2014 Avtomatyzovani systemy rannoho vyiavlennia zahrozy vynyknennia
nadzvychainykh sytuatsii ta opovishchennia naselennia (Automated systems for early detection of the threat
of emergency situations and public notification). Kyiv, 2014. 47 p. (Informatsiia ta dokumentatsiia)
[in Ukrainian].

19. DSTU-N B V.1.2-17:2016 Nastanova shchodo naukovo-tekhnichnoho monitorynhu budivel i
sporud (Instruction on scientific and technical monitoring of buildings and structures). Kyiv, 2016. 54 p.
(Informatsiia ta dokumentatsiia) [in Ukrainian].

20. DSTU-N B V.1.2-18:2016 Nastanova shchodo obstezhennia budivel i sporud dlia vyznachennia
ta otsinky yikh tekhnichnoho stanu (Instruction on inspection of buildings and structures to determine and
assess their technical condition). Kyiv, 2016. 45 p. (Informatsiia ta dokumentatsiia) [in Ukrainian].

21. MR V.2.3-37641918-936:2023 Metodychni rekomendatsii shchodo monitorynhu tekhnichnoho
stanu avtodorozhnikh mostiv z vykorystanniam avtomatyzovanoi systemy zboru danykh (Methodological
recommendations for monitoring the technical condition of highway bridges using an automated data
collection system). Kyiv, 2023. 65 p. (Informatsiia ta dokumentatsiia) [in Ukrainian].

Volodymyr Kaskiv’, Ph.D., Associate Prof., https://orcid.org/0000-0002-8074-6798
Vasyl Redchenko’, D.Sc., hitps://orcid.org/0000-0001-5938-1467
Zavhorodnii Serhii’, /ttps://orcid.org/0000-0003-1928-4544

!State Enterprise “National Institute for Development Infrastructurt” (SE “NIDI”), Kyiv, Ukraine
’Private specialized enterprise “Bridge-Service” (PSE “Bridge-Service”), Dnipro, Ukraine

IMPLEMENTATION OF AUTOMATED MONITORING SYSTEMS
FOR BRIDGE STRUCTURES IN UKRAINE: WORLD EXPERIENCE
AND NATIONAL PERSPECTIVES

Abstract

Introduction. Highway bridges are an important element of the transport infrastructure of any country,
and Ukraine is no exception. Their safe operation is critical to ensure the sustainable functioning of logistics
systems and economic development of regions. However, due to constant loads, the impact of natural factors
and insufficient funding for maintenance, a significant number of bridges in Ukraine are in poor technical
condition. Accordingly, it is necessary to take measures to diagnose the condition of bridges in a timely
manner and prevent possible accidents. In this context, automated condition monitoring systems (ACMS)
are an effective tool for ensuring the smooth operation of such structures.

Problem Statement. There are more than 16 thousand bridges on public roads of national importance
in Ukraine, more than half of which do not meet modern standards for dimensions and load capacity. The
problem is particularly acute for bridges that have been in operation for more than 40 years, as they are more
prone to accidents. Due to the lack of systematic monitoring and control of the technical condition of such
structures, there is a threat of their destruction. In the world practice, automated monitoring systems are
actively used to prevent such situations. In Ukraine, the need to implement such systems is becoming
increasingly relevant in the face of increased requirements for infrastructure security.

Objective. The purpose of the study is to analyze the world experience of implementing ASMTS on
highway bridges and to develop recommendations for their adaptation and implementation in Ukraine, taking
into account national peculiarities. The study also examines the regulatory aspects and methodological
approaches to the organization of monitoring systems to ensure the safety and efficiency of bridge structures.
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Materials and methods. The study is based on the analysis of literature sources and the regulatory
framework for monitoring the technical condition of bridges. The methods used to analyze modern
monitoring technologies, such as sensor networks, photogrammetry, wireless sensors, the Internet of Things
(IoT), and methods of multifactorial risk analysis. In addition, international experience in implementing
centralized monitoring systems and their effectiveness in preventing emergencies was analyzed.

Results. Global experience in implementing AMTS has shown a significant reduction in accident risks
and maintenance costs due to timely diagnosis of potential problems. Automated systems allow to
continuously receive data on the technical condition of bridges, which provides the opportunity to make
informed decisions on their operational maintenance and repair. The article also discusses the legal and
regulatory framework for monitoring in Ukraine, including new guidelines for the design and
implementation of AMTS. The proposed approaches to the integration of modern monitoring technologies
will increase the level of bridge safety and operational reliability.

Conclusions. The results of the study emphasize the importance of implementing automated systems
for monitoring the technical condition of bridges in Ukraine to reduce accidents and ensure traffic safety.
The use of modern technologies, such as sensor networks and the Internet of Things, allows for timely
detection of defects and optimization of the cost of maintenance of structures. The guidelines developed for
Ukraine will help standardize monitoring processes and improve the quality of infrastructure management.
Further research in this area will improve monitoring approaches and implement innovative solutions that
will ensure the safety and reliability of bridges in Ukraine.

Keywords: highway bridges, automated monitoring systems, sensor networks, Internet of Things,
technical condition, infrastructure, safety, Ukraine, methodological recommendations.
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