Posis CMUK B ynpaB/ieHHH KU3HEHHBIM HMKJIOM COOPYKEHHUI: KAK MOHUTOPHHT
NOMOraeT B IPOCKTHPOBAHUH, CTPOUTEIBLCTBE U IKCIIyaTAlluH

CoBpeMeHHBIE COOPY)KEHUS CTAaHOBSTCA Bce 00Jiee CI0KHBIMU [0 TEOMETPUH, HATPy3KaM U
YCIOBHSAM SKCIUTyaTalluu, a TpeOoBaHUs K X 0€30IaCHOCTH, HaJIS)KHOCTH M SKOHOMHYECKOM
3P PEKTUBHOCTH MMOCTOSHHO PAcTyT. B 3THX yCcIOBHSIX ynpaBieHHE )KU3HEHHBIM [IUKIOM
00BEKTa HEBO3MOXKHO 0€3 00BEKTHBHBIX JaHHBIX O €T0 (pakTHIecKOM cOCTOSTHIH. CHCTEMBI

MOHMTOPUHIA UHKEHEPHbIX KoHCTpyKImi (CMUK) nepexoasT u3 BCIOMOIraTeJIbHOTO
MHCTPYMEHTA B KIIFOUEBOM 3JIEMEHT IPHUHATHUS MHXCHEPHBIX U YIIPABICHUYECKUX PEIICHUM.

Onpenesienus u 6a30Bble NOHATHUSA

Cucrema MOHUTOPUHTA MH)KEHEPHBIX KOHCTPYKITUN — COBOKYITHOCTh TEXHUYECKUX U
MPOrPAMMHBIX CPEJICTB, MPEAHA3HAYEHHBIX JJIs MOJYYECHUS, HAKOIIJICHUS U aHAIn3a IaHHBIX O
(hakTUYECKOM COCTOSIHUU coopykeHMs. Ee ocHOBHas 3a7aua 3aKio4aeTcsi He MpocTo B
(uKcaru mapameTpoB, a B OpMUPOBAHUH JTOCTOBEPHOM KapPTHHBI TOBEJCHUS KOHCTPYKITMHT
O] ICMCTBUEM HArpy30K M BHEMHUX (akTopoB. B otmuyme ot pa3zoBeix oocnenoBannii, CMUK
paboTaeT Ha MPUHIIUIIAX CHCTEMHOCTH, IIOBTOPSIEMOCTH U COTIOCTABUMOCTH JTAHHBIX BO
BPEMEHHU.

N3 yero cocrour CMUK

CMUK BKJIIOYAET HECKOJIBKO B3aMMOCBSA3aHHBIX YPOBHEH, KAKIBIA U3 KOTOPBIX BBIMOJIHSIET
CBOIO (DYHKIIMIO B O0IIIEM KOHTYPE MOHHUTOPHUHTA:

® JaTYUKH;

e o0opynoBaHue ceTu cOopa U nepesadn JaHHbIX;

e cepBepbl U KoHTpoJuiepsl CMUK;

® [0JIb30BATENILCKUE UHTEP(EHCHI.

Buabl MOHUTOPHMHT A

[To xapakTepy perucTpupyeMbIX MPOIIECCOB MOHUTOPHUHT MPUHATO JEIUTh HA CTATUYECKUN U
nuHamuueckuid. [IepBblil OpueHTHPOBAH HA MEUIEHHO MEHSIIOIIHUECS apaMeTphl:

®  0CaJKH;

® [0OJ3yYecCTb;

e TeMIlepaTrypHble Aedopmaiuy;

® JI0JTOBPEMEHHbBIEC HAKIIOHBI.

Z[I/IHaMI/I‘-ICCKI/Iﬁ MOHUTOPUHI aHAJIU3UPYCT KoJieOaTelbHbIC IMPpOLCCChI, OTKJIMKU Ha
TPAHCIIOPTHBIC, BETPOBBIC NN celicMu4YecKue BO3ACHCTBHS U MO3BOJISIET OLICHUBATh )KECTKOCTh
n ,Z[GMH(I)I/IPOBaHI/Ie KOHCTPYKIIUH.

C Touku 3pCHUA BpCMeHHOﬁ OpraHu3al BbIICIAOT HerCpLIBHBIf/'I nu HepI/IOI[I/I‘{CCKI/Iﬁ
MOHHUTOPHHT. HepBHﬁ npeamnojaaracT moCTOAHHYI0 PETUCTPALIUIO MTapaMETPOB U UCIIOJIb3YCTCA
JJI1 OTBETCTBCHHBIX M IIOTCHIMAJIBHO OITaCHBIX 0OBEKTOB. BTOpOfI MPUMCHACTCA TaM, I'IC
A0CTAaTOYHO H3MepeHHf/'I qCpe3 3a/IaHHBIC UHTCPBAJIbI BPCMCHHU.

OT,Z[GJILHO CTOUT BBIACINUTH AUCTAaHIIMOHHBIN MOHHWUTOPUHT. HpI/I HECM JAaHHBIC CO6I/IpaIOTC}I 0e3
MMOCTOSTHHOT'O NPUCYTCTBUSA ICPCOHAJIA HA 00BEKTE U nepcHaar0TCA yAaJICHHO I
HCHTPAIN30BaHHOT'O aHaJIn3a.


https://ntc-ksm.ru/services/smik-engeneering/
https://ntc-ksm.ru/services/smik-engeneering/

I/ICHOJIL3yeMI>Ie TEXHOJOI'UHA

B coBpemennbix CMUK wucnonb3yercst IUPOKUA CIIEKTP U3MEPUTEIBHBIX CPEICTB, BEIOOP
KOTOPBIX ONpPEAEIAeTCs 3aauaMy U TUIIOM COOPYKEHHUS:

®  aKCEIEPOMETPBI;

® TEH30METpBHI;

® HHKJIMHOMETPHI;

e cucrembl GPS u GNSS o;

® OIITOBOJIOKOHHBIE JaTYMKU Ha ocHOBE peuieTok bparra (FBG);

e LiDAR u ¢pororpammerpus;

e OECHUIOTHHUKHU.
Posis CMUK B ynpaB/ieHMH KU3HEHHBIM HHMKJIOM — 0011asi MojieIb

JKu3HEeHHBII UK HHXEHEPHOTO COOPYKEHHS BKIIFOYAET MOCIIE0BATEIbHbIE CTaIUN:
MIPOEKTHUPOBAHNE — CTPOUTEIHCTBO — JKCILTyaTallusl — yTHIIM3alus/pekoHcTpykuus. Ha
Ka)KJIOM U3 3TUX 3TaroB 00BEKT HAXOJUTCS B Pa3HBIX YCIOBHIX MO Harpy3KaM, BO3JIEHCTBUSAM U
YPOBHIO HEOTIPEEIIEHHOCTH, YTO TPEOYeT pa3IuYHbIX MMOX0/I0B K YIIPaBICHUIO TEXHUUYECKUM
COCTOSIHUEM.

IIpoexkTUpoBaHue

I'OCT P 22.1.13-2013 urpaet k1t0ueByIO pOJib Ha ATane MPOSKTUPOBAHMS, OTIPEACIISSI TIOPSIOK
CO3JaHUS U AKCIUTyaTallud CTPYKTYPUPOBAHHBIX CHCTEM MOHUTOPUHIA U YIIPaBJICHUS
WHXEHEPHBIMH CUCTEMaMU 3[aHUi U coopykeHUU. CorylacHO JaHHOMY JJOKYMEHTY, Takas
cUCTeMa JI0JDKHA 00ecreynBaTh MOCTOSIHHBIN cOOp JaHHBIX O pa00TEe MHXEHEPHBIX CUCTEM, UTO
MI03BOJISIET CKOPPEKTUPOBATH MPOEKTHI M YMEHBIINUTH KOJIMYECTBO MOTEHIIMATBHBIX MPOOIeM
emé Ha Ha4YaJIbHOM dTarne. B wacTHocTH, 3TO MoApazymeBaeT aHajan3 (PaKTUYECKOTO MOBEICHUS
IPYHTa, OIICHKA peajbHbIX HArPY30K U YUeT BIUSHUS KIUMAaTHYECKUX (PaKTOPOB, MOTYYEHHBIX C
AQHAJIOTUYHOTO WIH JIeHCTBYIOIEro oobekTa. Hanpumep, cornacuo mynkry 1.1 TOCT P 22.1.13-
2013, cranapTHbIC TPEOOBAHUS IPUMEHSIOTCS IPU pa3pabOTKe MepeyHss MEPOTIPUITHH 110
rpaXkJaHCKO 000pOHE U MPEeAYNPEKACHUIO YPE3BbIUAHHBIX CUTYAlUH, a TAK)Ke JJIs BKIIOUCHUS
B IIPOEKTHYIO JOKYMEHTAIIUIO CIIEIUAIbHBIX MEPONPUATUN IO 0€30TIaCHOM dKCITyaTalluu
00BEKTOB KalUTAIBHOTO CTpouTenbcTBa. JJononnurensHo cienyer otmetuts ['OCT 32019-
2012, xoTOpBIit OnpeAenseT NpaBuia MPOSKTUPOBAHUS U YCTAHOBKH CTAllHOHAPHBIX CUCTEM
MOHHUTOPHHIa YHUKAJIBHBIX 3JJaHUM U COOPYKCHHI.

CrpourebcTBO

Ha sTane ctpoutenbcTBa OCHOBHOH 3a/1a4ei SBJSIETCS KOHTPOJIb COOTBETCTBHUS BBIIIOJTHEHHBIX
paloT MPOEKTY U MOJIepKaHUE BBICOKOTO YPOBHS 0€30MaCHOCTH. 3/1eCh aKTUBHO

npumensiercs [OCT P 22.1.13-2013, onpenenstomuii npaBuia 1 3Tamnbl CO3JaHUs CUCTEM
MOHUTOPHUHTA, HEOOXOAUMBIE JJIsl ONIEPATUBHOIO PearupoBaHUs Ha BO3HUKAIOIIUE MTPOOJIEMBI.
Hanpumep, ycTaHOBKa JaTYMKOB MO3BOJISIET KOHTPOJIMPOBATH JABHKEHUE KOHCTPYKIUHA 1
OBICTPO OOHAPYKUTH BO3MOYKHBIE Te(DEKTHI.

Cornacuo I'OCT P 22.1.15-2014, TexHuueckuii BEIOOpP YCTPOICTB MOHUTOPHHTA JIOJKEH
YUUTBIBATh pa3HO0Opa3ue CUTYaIMi U BKI0YaTh AU depeHIUpOBAaHHbIN MOIX0 K pa3InYHbIM
00BeKTaM. DTOT CTaHAAPT MOMOTAET 1M0A00PaTh ONTUMAIIEHOE 000PYA0BaHUE [Tl KOHKPETHOM
TUTOIIAJIKH, YYUTHIBAs €€ YHUKAJIbHBIC XapaKTEPHUCTUKH.

Kpowme Toro, BaxkHo oOpatuth BHUManue Ha ['OCT P 22.2.13-2023, KOTOPBIi TUKTYET MOPAIOK
pa3paboTKK MEPOTPHUATHNA TIO TPEAYIPEKIACHUIO YPE3BBIYAWHBIX CUTYAIM Ha 3TaIe



IIPOEKTUPOBAaHMsL. DTOT HOBBII CTaHJApPT 3aJa€T HAIIPaBJICHUE JJI1 HHXXEHEPOB-
IIPOEKTUPOBILMKOB, II03BOJIASA 3apaHee MIPEAYCMOTPETh IOTEHIUAIBHBIE YTPO3bI U
MHHMMHU3HUPOBATh PUCKHU.

JIKCmIyaTanus

I'OCT P 22.1.13-2013 u I’'OCT 32019-2012 urparot KIr04eBYIO poJib Ha ATAIE IKCIUTyaTaluu
CUCTEMbl MOHUTOPUHIa HHXKEHEPHbIX KOHCTpyKIuil (CMUK). /laHHbIE CCTEMBI
IIpeIHa3HaYeHb! [yl ONIEPAaTUBHOTO BBISBIICHUS OBPEXKACHUN U NPEJOTBPAILEHNS Pa3BUTHUS
KPUTHYECKHX JIe(DEKTOB B 3/IaHUSIX U COOPYKCHUSX.

OcnoBoit noaxoga CMUK siBnsieTcst perynsipHblil cOOp aKTyadbHBIX JaHHBIX O COCTOSIHUN
KOHCTPYKIUH, BKIIOYAIOMINKA aHainu3 aedopmaiuii, koseGaHus U Harpy3kyd Ha KOHCTPYKIIHIO.
3TO0 MO3BOJISET ONEPATUBHO BBISIBUTH JHOObIE OTKIIOHEHUSI U IIPEIOTBPATUTH aBapUU.
Nudpopmanus, cobupaemass CMUK, akTHBHO HCHOIB3YETCS ISl PETYISIPHOTO M 3KCTPEHHOTO
TEXHUYECKOTO 00CITyKMBaHUs, 00ecreunBasi BbICOKYIO 3(p(EKTUBHOCTh PO (UIAKTHIECKOTO
PEMOHTA U MOJIEpHU3AINH KOHCTpYKIUH. Cuctema Takke cnocoocTByeT 3(pPpexTHBHOMY
yIpaBIeHUIO pUCcKaMH Oaroaapsi BO3MOXKHOCTH ObICTPOTO OMOBEIIEHUSI OTBETCTBEHHBIX CIIYKO
Y TIepCcOoHaJIa O BOSHUKHOBEHUN aBapUMHBIX CUTYallU, OIEp KUBasi CTAOMIIbHYIO paboTy
00BEeKTa.

TexHos0rnu 00padoOTKM TaHHBIX M AHAJIMTUKA

CoBpeMeHHBIC CHCTEMBI UCTIONB3YIOT TEJIEMETPHIO U CIIeMaTU3UPOBAHHBIE TIPOTOKOJIBI CBSI3H C
pa3MeINIeHNEM TaHHBIX Ha JIOKAJTBHBIX CepBEpax WK B 00JIAYHBIX TIaThopmax,
00ecIeunBaroIIuX MacIITAOUPYEMOCTh U OTKAa30yCTOMUMBOCTD. [lepen aHamm30M TaHHbIE
MPOXOAT MPe10OpadOTKy, BKIIOYAIONTYIO (PUIBTPAINI0, HOPMAJIU3AIUIO U KOPPEKITHIO ITyMOB
JUTSI TIOBBIIIIEHHUS IOCTOBEPHOCTH PE3YJIbTATOB.

AHaJTUTHYECKUN YPOBEHBb COUETAET MPOCTHIE TIOPOTOBBIE METOJIBI C CTATHCTHYCCKUMU
MOJIEJISIMU, TUGPOBBIMH IBOWHUKAMHU M AJITOPUTMAaMH MAIIMHHOTO OOYYEeHHS. DTO TO3BOJISIET HE
TOJBKO (PMKCUPOBATH OTKJIIOHEHUS, HO U BBISBIIATH TPEH/IbI, IPOTHO3UPOBATH PA3BUTHE
nedeKTOB M OLICHUBATh CIICHAPHH BO3ACUCTBUSA. Pe3ynbTaThl MPEACTaBISIOTCS B BUJIC
nanrdbopaos, a uHTerpanus ¢ BIM u nudpoBbiMu TBOMHUKAMHU 00ECIIEYMBACT €AMHOEC
MH(POPMAITMOHHOE MPOCTPAHCTBO OOBEKTA.

PeryimpoBanue, cTaHIapThl H TPeGOBAHUS

YcTaHOBKA M 9KCILTyaTaIisl CUCTEMbl MOHUTOPHHIa MHXKEHEPHBIX KOHCTpYyKIui (CMUK)
OCYILIECTBIISETCS UCKIIOUUTEIHHO B COOTBETCTBUU C HAIIMOHALHBIMH HOPMATUBHBIMH aKTaMH
Poccuiickoit ®eneparuu, Takumu kak 'OCT P 22.1.12-2005 u TOCT P 22.1.13-2013.

OTH JOKYMEHTBHI YCTaHABIMBAIOT YETKHE MPABUIIA U TIPOLEAYPHI 11O TPOBEACHUI0O MOHUTOPHHTA
Y KOHTPOJIIO 32 COCTOSIHUEM KOHCTPYKIIUH, OnpeieNsisi HE0OX0AUMBIE MEPBI MPEA0CTOPOKHOCTH
Y YPOBHH OTBETCTBEHHOCTH YYaCTHUKOB mpoiiecca. Ocoboe BHUMaHUE YAeTIeHO BOIIpocaM
cOOIOICHUS TTPABOBBIX HOPM, TOCTYITHOCTH TaHHBIX MOHHUTOPHHTA U MOPSIIKY UX XPaHEHUSI.
[IpaBunbHOE hopMupoBanue Texuuueckoro 3aaanus (T3) siBiseTcs BaxHEHIIUM yCIOBHEM
ycnenrHoro BHeapeHuss CMUK. Pekomenayercs qeTanbHO MPOTHCHIBATH IS MOHUTOPUHTA,
KpUTEpUU BBIOOpA MapaMeTpoB, TPeOOBaHUS K TOUHOCTH U3MEPEHHIA, a TAK)Ke MEXaHU3MBI
WHTETPAIUH C IPYTUMHA UH(POPMAIIMOHHBIMUA CUCTEMaMHU, YCTAHOBICHHBIMU Ha 00BEKTE.

MpbI npeaJiaraem ycuayru no paspadorke npoekra CMUK



«KCM» 3aHnMaeTCst MPOSKTUPOBAHUEM, BHEAPEHUEM U COMTPOBOKICHUEM CUCTEM MOHUTOPUHTA
WH)KCHEPHBIX KOHCTPYKIMNA U MHKEHEPHBIX CUCTEM Ha 00BEKTaX Pa3IUYHOTO YPOBHS
cioxknoctu. Hama komanaa padoraer ¢ nosnbM 1ukiiom CMUK — ot o6cnenoBanus u
(hOopMHPOBAHKS TEXHHUYECKOTO PEIICHUS J0 MOHTaXa, ITyCKOHATAIKA U JaTbHEHUIIEH
JKCIUTyaTaluu. B ocHOBE Haliei paboThl JICKUT WHKEHEPHBIN MMOXO0/], ONOpa HA HOPMATUBHBIE
Tp€6OBaHI/I$I u HpaKTI/I‘-ICCKI/Iﬁ OIIBIT p€aIn3alilui MOHUTOPHUHI'a HA OTBCTCTBCHHBIX U
YHUKQJIBHEBIX COOPYKEHHUSIX.

IIpumep pador: BoccranoBienne CMUK u CMUC Kepuenckoro mocra

B X0J€ JaHHOTI'O ITPOECKTA OBLIH BBITIOJIHEHEI KOMITJICKCHEIE MCPONPUATHS 1O OCHAIICHUTO 55

MIPOMBIIIJIEHHBIX 00BEKTOB aBTOMATH3WPOBAHHBIMH CHCTEMaMU, IIPOBEIEHBI MOHTAXKHBIE U
MyCKOHAJIaI0YHbIe pa0OThI, OAKIIOUYEHHE 000pyIOBaHUS K €IUHON HH(POPMAIIMOHHO-
JIMarHOCTUYECKON CUCTEME MOHUTOPHUHTA 3/TAaHUI U COOPYKEHHUI, a TAK)KE YCIEIIHO BBEJICH
IIPOEKT B ITPOMBILIUIEHHYIO SKCIUTYaTallMI0 B pAMKax BTOpOM ouepean npoekra «Crucrema
MOHUTOPHHIA 3/JaHUNA U COOPYKEHUM».

CucreMnl MOHUTOPHHI'a MHKCHCPHBIX KOHCT];)YKI_II/Iﬁ SABJIAFOTCA KITFOUCBBIM HHCTPYMCHTOM
YIpaBJICHUS HAJC)KHOCTBIO M 0€30TIaCHOCTHIO COOPYKEHHI Ha BCEX dTarnax UX KU3HEHHOTO
nukina. B mepcniektuse pazsutue CMUK Oyner TecHO cBs3aHO ¢ U(PPOBBIMU JBOWHUKAMH,
MPUMEHEHHEM aITOPUTMOB UCKYCCTBEHHOTO UHTEIIEKTa U MHTErpalel B 9KOCUCTEMbI YMHBIX
roOpoJI0B. DTO MO3BOJIUT MEPEUTH OT KOHTPOJIS OTJEIBHBIX MAPAMETPOB K KOMIIJIEKCHOMY
yrpaBieHUI0 HHPPACTPYKTYPOH HAa OCHOBE MPOTHO30B, CLIEHAPHOTO aHAJIN3a U
aBTOMATU3UPOBAHHBIX PEIICHUN.


https://ntc-ksm.ru/projects/vosstanovlenie-smik-smis-kerchenskogo-zheleznodorozhnogo-mosta/
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