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1 Ob6nacTb NnpUMeneHuA

OtpacaeBoi JOPOXHBIN METONUYECKH A TOKYMEHT « PYKOBOJICTBO
1O NMPOBEACHUIO MOHHUTOPHHIA COCTOSHUS KCIUIYaTUPYEMBIX MOCTOBDIX
COOpYXEeHHI» (Taee — METONNYECKMH NOKYMEHT) SIBJISETCS aKTOM
PECKOMEHIATEIBHOrO Xapakrepa B JOPOXHOM XO3SMCTBE.

Hacrosuiue METOOUYECKNE PEKOMEHIALMH PaciIpOCTPaHsIIOTCS Ha
MOCTOBLIE COOPYXEHMSA. MOCTHI, TIIYTCHPOBOABI, 3CTAaKauhbl,
CKOTOIIPOTOHBI, BUALYKH (IaJIe€ — MOCThI) Ha aBTOMOOMWJILHBIX JOpOrax
U [peAHAa3HA4YaKTCd A NPUMEHEHHUS OpraHaMy YHpaBIEHUH
(eepaIbHBIMY aBTOMOOWJIBHBIMU JOpOraMu (Nanee 3aka3yukamu). [1pu
3TOM NPOBEACHHUE MOHUTOPUHIA OTHOCHUTCS HENOCPEACTBEHHO K
KOHCTPYKUMAM COOPYXEHMSI, T.€. HE BKJIKYAET B ceOA nMoaxonwl H
PETYNSALMOHHBLIE COOPYXEHUSA. B COOTBETCTBHU C 3aK/IIOYEHHLIMU
3aKa34yMKaMH JOTOBOpaMH (KOHTPAKTaMM) METOOUUYECKHH NOKYMEHT
UCIIOJbL3YIOT OPTaHU3aIIMU, BHINOJHSIOIIME pabOThHI 110 CTPOUTEIILCTBY,
PEKOHCTPYKIMH, KATUTAJIBHOMY PEMOHTY, PEMOHTY U COAEPXaHMUIO
HCKYCCTBCHHBIX COOPYXEHHH, U OpraHU3ailky, BLITIOJIHAIONINE paOOTHhI
10 00CIeNOBAHUIO U MOHUTOPHUHTIY MOCTOB.

MeTtoauyecKut JOKYMEHT MOXET OBITh TAKXKE PEKOMEHIOBAH IS
Han3opa 3a UCKYCCTBEHHBIMH COOPYXECHUSIMH HAa aBTOMOOMIBHBIX

IOpOrax o0ILEro moJb30BAHHA OpraHaMH YIIpaBJIeHHS TEPPUTOPHATIBHBIX
ABTOMOOMJIBHBIX JOPOT.

2 Tepmunbl M onipeaesieHUs

B nHacrosmemM METOAUYECKOM JOKYMECHTE NPUMEHAKTCH
CIeAyIOIHe TEPMMHBI C COOTBETCTBYKIIHMHU OINpEACTICHUSIMH,
0003HAYEHHUSI U COKpaAIleHUS:

MOHUTOPHUHI COCTOSAHUS MOCTa (MOHUTOPUHI MOCTa) —
CUCTEMATUYECKOEC HABIIOACHHUE 32 pabOTOM MOCTa B 3KCILTYaTAllMOHHBIX
YCJIOBHAX B TEYCHUE 3aJAHHOTO CYIUECTBEHHOIO MPOMEXYTKA BPEMEHU
C IPUMEHEHHEM CIELHANBbHBIX TCXHHYCCKHUX CPEACTB, pa3MCIIacMBIX Ha
KOHCTPYKIIMSIX MOCTA.

MOHHUTOPHHT MOCTa, KaK IOHHUMAETCSH B HACTOAIIEM
METOOUYECCKOM JOKYMEHTE, — BUI pabOTHI B CUCTeME HAOJMIONCHHUU 32
IKCNNAYATUPYEMBIMH MOCTOBLIMH COOPDYXECHUSIMMU, BBHINNOJHACMBIH
OpraHu3aUHAsIMH HapsAAdy C IHATrHOCTHKOH, oOcCneaoBaHUSIMH,
ucnbiTaHUAMHU. [1p¥ MOHUTOPHHTE BBHINTOTHSECTCS 3KCIIEPUMEHTAIBHAS
OlLleHKA KOJUYECTBECHHBIX NMapaMeTpoB (M3MEPEHHUE) U KAYECTBEHHBIX
NPHU3HAKOB, XAPAKTEPUIYIOLMIMNX TEXHUUYECKOE COCTOSSHHE MOCTA, K
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KOTOPbIM OTHOCATCS F€OMETPHYECKHE ITapaMeTphl, HAIIPSXEHHO-
ne(OpPMUPOBAHHOE COCTOSHUE; TEMITEpPATypa 3/IEMEHTOB COOPYXKEHHS,
IUHAMUYECKNE XaPaKTCPUCTHKHU,; HePEKThl; HATPY3IKU U BO3ICUCTBHS,
aTMOC(QEepHBIE M Ap. YCAOBHA 3IKCINAyaTalHMHU, XECTKOCTHBRIE,
[IPOYHOCTHLIE H ITP. CBONCTBA KOHCTPYKIIUN M MaTtepyanos. O1ieHUBaThCcd
MOTYT KaK J€HCTBYIOUIHE 3HAYEHUA TAPaMETPOB, TaK H HX U3MEHEHHUE B
Npouecce MOHUTOPHHTA.

MHCTpYMEHTANbHBIE USMEPEHUSI NTPH MOHUTOPUHIE MOTYT
iIpOBOAUTHCA Ha HENPEPBIBHOW OCHOBE C NOMOIULIO NPUOOPOB C
pErUCTpAallMEN [OAHHBIX HEIPEPHBIBHO HWJIH C MHUHUMANbHOH
MEPUOXHYHOCTBIO, a@ TakKXe Ha OCHOBE TNEPHOIAUUYECCKUX
HHCTPYMEHTAJIBHBIX U3MEPEHUHN O YCTAHOBIECHHBIM B KOHCTPYKIUUU
MapKaM, IT0 JaTYHUKaM WIH NpHUOopaMm.

KOHTpOABHLIIT MOHUTOPHHI — BHJA MOHUTODPHMHTIA, KOTOPLIH
BBITIOJTHSAETCA C LEJIBI0O TEXHUYECKOTO KOHTPOJA COCTOSIHUSA MOCTA.
[TonydyaeMass *HPOpMaLHUsd 0 PAKTHYECKOM COCTOSHUHM MOCTa aHa-
JIA3UPYETCH U CPABHUBAETCH C 3apaHee YCTaAaHOBACHHBIMU TPEeOOBAHUAMU,
KPUTEPpUSAMHU NS NPHUHATHSA pPEIIEHUHA O OE30IaACHOM pEXMME
9KCIUIyaTaliMu MocTta. Ilpu KOHTPOJIBHOM MOHUTOPHUHTIE ONPEnCIsIeTCA
COOTBETCTBHUE COCTOSSHHUSI MOCTA TpeOOBAHHUAM rocyaapCTBEHHBIX
CTAaHAAPTOB, HOPMATHBHBIX JOKYMEHTOB U INIPOSCKTHON JOKYMEHTALIUH.

HUccaenosaTebCKU MOHUTOPHHT — BUX MOHUTOPHUHIA, KOTOPBIA
BHITTIOJTHSETCA O HAKOILJIEHUSA JAaHHBIX O padore MOCTa, MNpH
BO3IECHCTBUU PEATLHEIX MOABHMXHLIX HAIPY30K U NIPUPOAHBIX PAaKTOPOB
(ceicMMKa, BETEp, TeMIepaTypa, reoJIOrusi, J1eJOX0a U Op.) C LEJbIO
COBEPILIEHCTBOBAHUS MPOECKTHPOBAHUA, CTPOUTELCTBA K AKCIUIyaTallu U
MOCTOB M OULEeHKH PPEKTUBHOCTHU HOBBIX KOHCTPYKTHBHO-
TEXHOJOTUYECKHUX PpEUIEHHU CTPOMTEJhCTBA, pPEMOHTA HIH
PEKOHCTPYKIIUK MOCTOB.

CpaBHUTEAbHBIHA MOHUTOPUHT — DA3HOBUIAHOCTE
HCCIAENOBATEIBCKOIrO MOHUTOPHHTA, KOTOPbIHU NMPOBOJIUTCSA A1 OLEHKU
XapaKTepUCTHK CBOMCTB KOHCTPYKTUBHBIX HaCTEH WK 3JIEMEHTOB MOCTOB
NyTeM CpaBHCHHs. TAKOA MOHUTOPUHI NPOBOAUTCH HA HECKOJBKHUX
MOCTaX, Ha XOTOPBIX NPUMEHEHDBI ONPEAECIECHHEIE KOHCTPYKTUBHEIEC
3JIEeMEHTHI (HallpuMep, MPOJETHOE CTPOECHHUE, OIOPa, 1edOopMallMOHHBIH
HIOB, OMOPHAas YacTh), HAXOOAUIUECHA B OJMU3KUX YCIOBHUIAX K
SKCIUTyaTalluH.

HenpepbIBHEIH MOHUTOPUHT — BAI MOHUTOPUHTA, INTPHU KOTOPOM
MOCTYIUIEeHUE HHGPOPMALIMU O ITapaMETPaX COCTOSHHUS MOCTA ITPOUCXOIUT
HETIPEPBIBHO, U MH(POpMALIUS O TEKYUIEM COCTOSHUU MOCTA ITIOCTOAHHO
NOCTYTIHA YIAUIEHHOMY HAOIIOAATEIIO.

4



[lepuonuyecKkuiit MOHUTOPUHT — BUJI MOHUTOPHUHTIA, IIPH KOTOPOM
IIOCTYIUICHHE HHPOPMaIIMHU O IapaMeTpax COCTOSIHHS MOCTA ITPOHUCXOAUT
yepes YCTAHOBJIEHHBIEC HHTEePBAIL BpeMEHH. [1epHOIMYHOCTL U3MepeHU i
IIPUHUMAETCH C YYETOM COCTOAHHUA KOHCTPYKIHM MOCTA U MOXET
N3MEHATHCA B Ipolecce BeaeHUA MOHUTOpPHHra. [lpouecc nmomyyeHus
HHMOPMALIMH OCYLIECTBJIACTCA NPU MOCEIIEHUHN paCHOJIOXEeHUS MOCTA
HCTIOJHHTEIEM MOHUTOPHUHTA.

CpencrBa MOHUTOPUHTA — TEXHHUYECKHE YCTPOMCTBA, BElIECTRA H
(WIH) MaTepHUIBl, UCITOJIB3YEMBIE JUTSI NPOBEACHUS MOHHTOPUHIA MOCTA.

CucreMa HenpepbIBHOIO MOHUTOPUHTA MocTa, nanee CHMM —
COBOKYITHOCTb (PYHKIIHOHAIBHO O0be IMHEHHBIX CPELCTB MOHUTOPUHTA,
YCTAHOBJIEHHBIX Ha MOCTY M CBA3aHHBIX C¢ HHM 00BeKTaX,
obecmeynBaAIIUX UBMEPEHHE PUIUUYECKHUX BEJIUYUH, TIEpeaavy,
o06paboOTKy, HAKOIIJIECHUE U TIpedocCTaBiIcHUEe HHPOpMaALUH
O0CYXUBAIOIIEMY ITEPCOHATY B HEIIPEPHIBHOM PEXUME.

Mapky — GOHUKCUPYIOILUE 3JIEMEHTHI, XECTKO 3aKPEIUIEHHbBIE HA
KOHCTPYKUHMH, MCIOJB3YEMBIE I CHATHUSA TMOKA3aHUN CheMHBLIMH
npubopamu.

JaTUUKH — YCTAHOBJIEHHBIE B KOHCTPYKHHMHU 3JIEMEHTHI
(MepBHYHBIC CPEACTBA U3MEPECHHUS) IUIA ONpencacHud gedopMaluu,
NEepEMEIIEHHH, CUJIOBBIX BO3JICMCTBUHM, TEMIIEPATYPhI M iP. CBOMCTB.

3 HopMaTtuBHbBIe CCBLIKH

B HacTos1eM METOIMYECKOM JOKYMEHTE MCIOJb30BaHbl CCHUIKH
Ha CJEAYIOIME JOKYMEHTHI:

FOCT 22690—88 beroHbl. OrnpenereHne INpPpOYHOCTH
MEeXaHU4eCKHMH METONAMHM HEPA3pYHIAIOUIEr0 KOHTPOIS.

['OCT 28570—90 betoHBl. MeTomb! OnipeacaIeHUASA MMPOYHOCTH M0
obpa3naM, OTOOpaHHBIM U3 KOHCTPYKIIHH.

NOCT 18895—97 Cranp. Metoa ¢GOTO3NEKTPUYECKOTO
CIICKTPAIBHOIO aHAIU3A.

[OCT 1497—84* Metasnbl. MeTOIBI HCITBITAHUN HA DACTSKCHHE.

TOCT 1759.0—87 bonarTel, BUHTH, IMNHUJILBKH U TaMKHu.
TexHUYECKHE YCIOBUAL.

[[OCT 6996—66* CpapHble cOeAUHEHUS. MeTOABI ONpeacIcHUSA
MEXaHU4YEeCKHX CBOMCTB aHAJIU3A.

[OCT 12004—81* Cranp apmatypHast. MeToObl MCNIBITAHUM Ha
pPacTsDKEHHE.

T'OCT 14098—91 CoeauHEeHUS CBapHBIE apDMATYPHI M 3aKJIAMHAIX
M3OEJINH Xesle300eTOHHBIX KOHCTPYKUHHA. THUMBI, KOHCTPYKLHS K

pa3MepHl.
5



roct 24.104-85 EauHas  cucTeMa  CTaHOApTOB
ABTOMATU3UPOBAHHLIX CUCTEM YIIPABICHUSA. ABTOMAaTH3HPOBAHHEIE
cUcTeMBI ynnpaBieHUss. Oduiue TpeboBaHHUA.

[OCT 12.4.087—84 CCbT. CrpoutesinectBo. Kacku CTpOUTEIBHBIE.
TeXHUYECKHUE YCIIOBHA.

TOCT 12.4.107—82 CCBT. CrpourteansctBo. KaHaThH
CTpaxOBOYHBIE. OOHIHE TEXHUUYECKHUE TPEOOBAHUS.

[OCT P 52289 - 2004 IlpaBuia npUMeHeHHA JOPOXHBIX 3HAKOB,
pPa3MEeTKH, CBETO(OPOB, JOPOXHBIX OrpaxXIeHUU U HanpaBAgIOMMX
YCTPOWCTB.

['OCT 12.0.004—90 CCbT. Opranusairust c6ydeHusi 6€30M1aCHOCTH
Tpyaa. O0LIHe ITOTOXEHUS.

['OCT P 8.563-96 MeTonuku BEINOJHEHUS H3MEPEHHUH.

'OCT 34.201-89 UudopmaumorHas texHonorus. KoMmiekc cras-
JapTOB HA @aBTOMATH3IHPOBAHHBIC CHCTEMBI. BHaAbl, KOMILTIEKTHOCTD U
0003HaYeHNE IOKYMEHTOB ITPH CO3MAHUU ABTOMATH3UPOBAHHLIX CUCTEM.

[OCT 34.602-89 UudopMmauuoHHasa texdHoioruga. Komruiexc
CTaHJApTOB HA aBTOMAaTU3HUPOBAHHBIE CUCTeMEl. TeXHUYecKoe 3aJaHHue
HA CO3JaHUE AaBTOMATH3UPOBAHHON CUCTEMBI.

[OCT 19.101-77 Eaunas cucteMa nporpaMMHOI TOKyMEHTALIM M.
Bujpt nporpaMM U NPOrpaMMHBIX JOKYMEHTOB.

OCT 7564—97 IIpokar. Obuine npasuia oroopa npod, 3aroToBOK
M 00pa3iloB ISt MEXaHUYECKUX U TEXHOJIOTHYECKHAX UCNBbITAHUMA.

CHull 2.03.01-84* beToHHbIE 1 Xee300€TOHHbIE KOHCTPYKLIUU

CHulI 2.05.03-84* MocTe! 4 TpyORI (TipoekTUpoBaHue). /ToccTpoit
CCCP - M.: TYII1 LIIIIT, 1996. |

CHulIl 3.06.04-91 MocTtst u Tpy6sl. [occTpoit Poccun. — M.: T'YII
LITIT1, 1998.

CHull 3.06.07-86 Moctsl u TpyOHl. [lpaBuiaa obciie1oBaHuSA U
ucnisiTaHuii/lToccTpoit CCCP. —M.:IIHUTII ToccTpos CCCP, 1988.

CHulIl 12-03-2001 be3onacHocTs Tpyaa B cTpouTeabeTBe. HacTs 1.
O0mue TpeOboOBaHMUSI.

CHull 12-04-2002 be3onacHOCTb TPyaa B CTPOUTENLCTBE. YacTh 2.
CrpoHTeJbHOE NPOU3BOACTEBO.

MeTonM4YECKUE PpPEKOMEHAAUUH 1O BUOpPOAMATHOCTHKE
ABTOJOPOXHEIX MOCTOB. JOCynapCcTBEHHAA CJIyXk0a JOPOXHOIO X039 CTBA
Munucrepcra tpaHcnopta Poccuiickoit @epepannu (POCABTOAOP),
yTBEPXKIEeHO pacrnopstkeHueM Ne 266-p ot 07.08.2001 .
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BCH 4-81 (90) «MMHCTpYKIINS O IpOBEAEHUIO OCMOTPOB MOCTOB
H TpYO HA aBTOMOOUNBHBIX poporax (Muuasronop PCOCP).

BCH 37-834 «MHCTpYKUMH 1O OpraHM3aliiy ABHXEHHUS U Orpax-
NEHUIO MECT MPOU3BOACTBA NOPOXHBIX padoT» Muuastrozopa PCOCP.

OIH 218.0.017-03 PyxoBoacTBO MO OLEHKE TPAHCIOPTHO-
3KCIJIYATALMOHHOIO COCTOAHHA  MOCTOBBIX COODPYVXEHMHH.
(Pacnopsaxenue Pocasrogopa ot 29.03.2003 . Ne OC-198-p).

MeTtonMka OnpenejJeHUs COoEepXaHUd XJOPUIOB B
Xeae300€TOHHBIX KOHCTPYKIMSX MOCTOBBIX coopyxeHuit. (OJM
Pacniopsixenue Pocasromgopa ot 09.10.2002 . Ne OC-857-p).

«CTIpaBOYHUK 0a30BBIX NEH HA WHXEHEPHDbIE U3bICKAHUS IS
CTPOMUTEILCTBA. MHXXKEeHEPHO-TEOAEC3UYECKHME U3BICKaHusa», M. 2004 1.

DGZ B3 «MHCTpYKIIMS 1O U3MEPEHUIO 3JIEKTPOXMMHUUYECKOTO
MOTEHLIMAA A1 ONpelaeIcHUS KOPPO3UH apMaTypHO# CTalMu X/6
KOHCTPYKIMH». HeM. cTaHaapT.

ASTMC 876-830 «CrammapTHBI# MeTOohd NMOTEHLMAJNOB A
UCIIBITAHUS OOHAXXKEHHOW apMaTYpPHOM CTaIH».

BS 1881 Part 201 «Cta”HgapTHBIA METOX NMOTECHIIHAJIOB )4
HCNBITAHUSE OOHAXEHHON apMaTYpHOH CTAJIN».

ASTM-A956-96 AMepyKaHCKNA CTAHAAPT 1O OLIEHKE TBEPJOCTH
METaJLNA.

I'OCT 27655-88 AxycTuuecKasi IMUCCHS. TEpMUHBI, OTIPEACIICHUA
U 0003HAYEHNH.

NDIS 2421. Recommended practice for in situ monitoring of con-
crete structures by acoustic emission, The Japanese Society for Non-De-
structive Inspection (NDIS), 2000.

«TpeboBaHUA K TeXHHUYECKHM CpeACTBAM M CHCTEMaM
KOMIUIEKCHOTro obecneyeHUs 0€30MaCHOCTH, aBTOMaTH3allMM U CBA3U
MHOro@yHKUIHOHAJILHBIX BHICOTHBIX 3JaHUN M KOMILJIEKCOB». 11ocobue
IUISL CIIEHUATMCTOB MPOEKTHLIX 1 MOHTAXHBIX OpraHu3aliui, 3aKa34yuKoB,
CTPaXOBBIX KOMIIAHUI, MHBECTOPOB M KOHTPOJIMPYIOLIMX OpraHoB, YK
331.45, BBK 65.247.

“A Proposed Standard for Evaluating Structural Integrity of Rein-
forced Concrete Beams by Acoustic Emission” Shigenori Yuyama,
Takahi&a Okamoto, Miteuhiro ShigeiaM, Masayusu Ohtsu, and Terao
Kishi, Acoustic emission Standards and Technology Update edited by
SJ.Vahaviolos, American Society for Testing and Materials, STP1333, 1999,
pp.25-40.



4 Buapl, 3a1a4M ¥ 00bEKTHI MOHHTOPHHTA

a) BUIbl MOHUTOPUHIA COCTOSTHUA MOCTa CUCTEMATU3UPYIOTCS 1O
CJICAYIOIIMM OCHOBHbBIM MPH3HAaKaM: 110 Ha3HAa4YeHUIo, o dbopmMme
npegocTaBncHUst HHOOPMaUHMHU B TeYEH e BPEMEHH.

0) 1o HazHAYEeHH IO MOHUTOPUHT MOXET OLITH HCCIEAOBATEIHCKUM
U1K KOHT;‘!OJIBHI:IM.

B) [Tpu XOHTPOJNBHOM MOHHUTOPHHTE peilaeTcs 3adaya Io
NMpeAyNpeXIeHHI BO3HUKHOBEHHS aBaAapUMHBIX COCTOSHUH
KOHCTPYKTUBHBIX 3JIEMEHTOB U COOPYXEHHMS B HEJIOM, KOTOPBIE MOIYT
OBITh BbI3BAHbI YPE3BBIYAMHBIMU COCTOATEIBCTBAMM . NPUPOIAHBIMHU
ABJCHUSIMHU — MABOAKAMH, YparaHaMHM, 3¢MJIETPACCHUAIMHU U T.N.;
NEATENBHOCTBIO JIIOASH, 2 TAKXE BCICJACTBUE OMACHOIO Pa3BUTHA
nedeKTOB, UMEIONIUXCA B IKCIUIYaTUPYEMON KOHCTPYKLMHU.

1} K 3amayaM, peiuraeMumiM B XOJ€ HCCAEA0OBATEIbCKOIO
MOHHUTOPHHIA, CTHOCATCA:

- UCCcliefOBaHHE pabOThl KOHCTPYKUMH C MPUMEHEHUEM HOBBIX
KOHCTPYKTHBHO~-TEXHOTOTHYECKUX PEUICHHH HITH MAaTEPUAJIOB,

- MCCJHEIOBAHHE IKCIJIYATAUMOHHEIX BO3JEUCTBUHU HA
COOPYXEHHUE,

- BHIABJICHUE IIPUUYUH NOSBICHUA JePEKTOB ¥ [IPOrHO3UPOBAHUE
X pa3BlTUsl,

- MCCJIEOOBAHME PAOOTHI MOCTA B SKCIUIyaTallUOHHBIX YCJIOBMSAX,
BhIOOp BHUJIA MATEMATHYECKUX MOIEJICH, UCIIOJb3YEMBIX TIPU HAN30pE
COCTOSHHUSA COOPYXECHHUNA, MPOECKTUPOBAHUHU U T.II.

n) Mo dopme npenocTasicHUS HHPOPMALIMU B TEUCHUE BpEMEHU
MOHHUTOPHHT COCTOSHUS MOCTa MOXET OBbITh IIEPUOTAHYECKUM MU
HEMPEPbLIBHBIM.

e) OObeKTaMHU MOHUTOPHUHTA ABJISIOTCS:

- IPEUMYIIECTBEHHO MOCTEI ¢ OOJBIUUMMU MPOJieTaMU (CTATBHEIE
MOCTHI C IIipoJieTaMu IIMHO#M 60Jiee 100 M, XKe1e300€ TOHHEBIE C ITPOJICTaMU
6osiee 80 M), MOCTHI O0JILILIOMK BEICOTH (BBICOTA OTIOp 00J1ee 40 M), MOCTBI
CO CJIOXHBIMH KOHCTPYKTUBHBIMH PEUICHUAMHU U OCOODEHHOCTIMH
(MOCTHI BUCAUMX WIH BAHTOBBIX CHCTEM, COBMENIEHHBIE U Pa3BONHEBIE
MOCTBl U T. 11.);

- MOCTHI, 3KCIUIYATHUPYEMBIE B CJIOXHBIX HHXEHEPHO-
reONIOrMHYeCKUX, CEHCMHUYECKUX UK KIIMMATUYECKUX YCIOBUAX;

- MOCTBI 11OCA€ CTPOUTENABCTBA, PEKOHCTPYKLHUH, MOOEPHU3ALMH
WM DEMOHTA, OCYILIECTBJIEHHBIX C UCTIONB30BAHUEM HOBBIX TEXHOJIOTH A,
KOHCTPYKIIMH U MAaTEPHANOB;



- MOCTBI, 3KCIUTYaTUPYEMBIE B ABAPUHHOM COCTOSIHUH, BLI3BAHHOM
ype3BbiYalHBIMH OOCTOATEILCTBAMH B IIEPHON JIMKBHIALIMA aBapHITHbIX
CUTYaALUH,;

- MOCTBI, TToAJIeXallue PEMOHTY, B cJiydyae HEOOXOAUMOCTH
YCTAHOBNEHHUSA NPUYUH BO3ZHUKHOBEHHUS U NTHUHAMHUKH pa3BUTHUS
nedexroB, pa3paboTky NporH03a Ux pa3BUTHUA.

x) IlpHn npoBeieHUH MOHUTOPHUHIA UCIIOL3YIOTCH Pe3YJILTATHI
HAy4YHOTI0 COMPOBOXIEHUS, BHITIOJHEHHOIO B MIEPUOA NPOEKTHPOBAHUS
H COOPYXEHUA MOCTAa (MOHUTOPUHIA CTPOUTEBCTBA).

5 Opranusauus padoT 10 MOHHTOPHHTY

a) MOHUTOPHUHI MOCTOB MOXET NMPOBOIAUTHCA MO pellieHHSIM
NMPpUEMOYHBIX KOMHUCCUKA, 1O TpeOOBAHUAM TIPOEKTHBHIX,
SKCIJIYaTAUUOHHBIX OpraHu3auuy 4 OpraHU3alMui, BLIMOJHSA O UX
paboThl MO O0CIEA0BAHUIO, @ TAKXKE B CBSI3HU C BBINTOJHEHUEM HaydHO-
UCCNEeA0BATEABCKUX H ONBITHBIX paboOT, KOraa pelieHue BONPOCOB,
CBSAI3aHHBIX C 3KCIUJIyaTallMel COOPYXEHUSI, HE MOXET OBLIThH NMOJY4YEHO
TOJIBKO pacyYEeTHBIM MYTEM, MO JaHHbIM 00cnaenOBaHHUM U UCNIBITAHHUHA.
HeobOxonnuMoCcTh MOHHUTOPHUHFa O00OOCHOBBIBaercs. PelieHHe O
HEODXOAUMOCTH MTPOBEACHNAS MOHUTOPUHIA OPOPMIIACTCS B BUAE 3aIBKU,
KOTOpas BKJIO4YaeT B ce0s 000CHOBAHUE HEOOXOAUMOCTH MOHUTOPHHTA,
TpeOOBAHUS UHULIMUPYIOLLIEN OPraHU3aLMH K MOHUTOPDHUHTY.

0) [lepuonuueckuit MOHUTOPHUHT OpraHulyercd B 2 craauu. Ha
nepsBoil ctaguu paspadarbiBaercs IlporpamMma nepuoguyecKoro
MoHUTopuHra (Ilporpamma). Ha BTOpo# cTaguyv NpOBOIXUTCH
MOHUTOPHUHI C NMPpEIBAPUTEILHON YCTAHOBKOH 00OpPYAOBAHUSA B
coOTBeTCTBUHU ¢ [IporpaMMoON.

HenpepblBHbIA MOHUTOPUHT OpraHu3yeTcs B 3 ctaauu. [lepBas
craausa — paspaborka npoekta CHMM (Ilpoekt CHMM), BTOpas
ctanusa — BBoj B AeictBMe CHMM, TpeThs ctapusi — npoBeaeHuUe
MOHUTOPHHTA.

B) IlepeueHb 0OBEKTOB UCCIIEAOBATEILCKOIO MOHHTOPHUHTA,
HaXOAAIIKUXCH Ha aBTOMOOMIIBHBIX Aoporax deacpajbHOro 3HayeHHUs,
cocTapngeT PeaepanbHOE AOPOXKHOE ATEHTCTBO.

OO0beKTh KOHTPOJIBHOTO MOHUTOPUHTIA, HaXxoOsu(Mecss Ha
aBTOMOOMIBHBIX Joporax geacpajibHOTO 3Ha4eHUA, Ha3Ha4YaloT OPraHbl
yTIpaBJIeHU s peaepaibHbBIX aBTOMOOUIBHBIX 1OPOT IO COTFIACOBAHHUIO CO
CJIYKOOHN NOPOXHOTO XO3KCTBA.

r) PaamentieHue 3aKa3oB Ha pa3pabotky [1porpammel uau [1poekrta
CHMM KOHTpOJILHOTO MOHUTOPHUHTA, BBoA B aehictBue CHMM u

9



[IpoBeIeHHUE paboT MO MOHUTOPHHTIY 3TOrO BUAa BbINOJIHAECT OpraH yripaB-
JICHUSA PeaepabHON aBTOMOOMJIBHOW JOPOTrH (110 IPUHAUIEXHOCTH).

Inga nepuoaudyeckoro MOHUTOpUHra IlporpaMma MoxeT OBITH
COCTABJIEHAa CAMHM OpPraHoM ynpanJ/ieHUS PpeaepaibHO aBTOMOOWIBHOIM
JTOpPOTH HA OCHOBE MPEAJOXEHUHN OpraHv3alUU, BbINOJHSBIUEH
00Ccne10BaHUE MOCTA, WM OPraHU3alMHU, NTPOEKTUPYIOLIEN PEMOHT,
PEKOHCTPYKLUHIO WIH CTPOUTEILCTBO MOCTA.

1) KOHTpPOJLHBIH MOHUTOPHHT Ha MOCTax, Iie Tpedbyercs npo-
BeJCHHE HEOTJIOXKHBIX paboOT, OpraHU3yeT OpraH ynpasieHus deaepaib-
HOM aBTOMOOWJIBHOH NOpOorH. IIporpaMMy B 3ToM cirydae pa3pabaToiBaeT
OpraHu3alus, MpUBJIcKaeMas i NMpOoBEACHUS MOHUTOPUHTA.

X) IlporpamMmma nepuoaInUYECKOro MOHUTOPHHIA CONEPXUT
OCHOBHbIE TTOJIOXEHHUSA U TpcOOBAHUA B 00BeMe, JOCTATOYHOM ANA
3AKIIOYEHUS JOroBopa ¢ UCITOJTHUTEIEM MOHHUTOPUHTA.

PexoMeHayercs caeaywllee coaepxanue [IporpaMmst:

- 11€JITb MOHHUTOPHHTIA;

- CACTEMA NEPUOAHYHOCTU UBMEPEHUH H CPOKHU BBLIMOJHEHUA
padoT;

- OCHOBHBbBIE XapaKTEPUCTHUKH OOBEKTAa MOHUTOPHHTIA;

- 3aJa4Y¥4 MOHHMTOPHHra, aHAJHU3 UMEIIIUXCH MaTepUaloB
HaOMIIeHUH U O0CIIeIOBAHUH;

- [IEpeYeHb BUOOB paboT, ACTAICH, 3NICMEHTOB KOHCTPYKIHUH, TI€
HEO0OXOANMO NPOBOAUTD H3MEPEHMUHA

- IPUMEHSIEMbIE CPEeICTBA MOHUTOPHHIA, NOPSAAOK UX YCTAHOBKH

- MPUMEHSAEMEIE CpECTBA UIMEPEHH, TpUOOPLI, 0OOpPYIOBaHHE,
MOPAIOK U MECTO MX YCTAHOBKHU, NOPATXOK UIMEDEHHH;

- TIOPAA0K NPOBEACHHUA HHCTPYMEHTANBLHBIX H3MEPEHUM;

- MeTOoAMKa oOpabOTKMU AJaHHBIX U3MEPEHHUH U aHaau3a
pE3YJIBTATOB;

- MEpONpUATUA NO O0ECNEeYeHHUI0 OOCTyNna K 3JeMeHTaM
KOHCTPYKUUHU ISl YCTAHOBKHU JATYMKOB, MAPOK, CHATHA OTCUYETOB,

- MEPOMNPUATUSA 1O O0ECIIEYEHUIO COXPAHHOCTU YCTAHOBJIEHHBIX
JAaTYUKOB, MApOK U NpUOOPOB OT UX MOBPEXIEeHHUA, BaHAATU3MA,
XULLECHHSA,

- IEpeYE€HBb OTYETHBIX JOKYMEHTOB, CPOKH UX NMPEACTABIICHHSI.

1) TpeboBaHHS K NPOEKTY HENPEPHLIBHOrO MOHUTOPUHTA JAIOTCH
B pasaeie 8.

K) BOIpock! opraHu3auuu padoT Mo MOHUTOPHUHTY PEryJupyloT B
paMKax pgorosopa. [Joctyn K 3JeMEHTaM KOHCTPYKHHUN MoOcCTa
obecneynBacT, Kak NpaBuio, 3aKa3yukK (B JOroBOp 3THU 3aTpaThl HE

BKJIIOYAIOT).
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6 CpencTpa MOHMTOPHHTA

a) [lpy MOHUTOPHHIEC MOCTa, KakK INPaBUIIO, MPUMEHSAIOT
Hepa3pyilaliue METOIbl KOHTPOJSA. BO3ZMOXHO UCNONb30BaAHUE
[CEBAOHEPAIPYWIA KX METOAOB (C JIOKAJBHBIM HapyllEeHHUEM
3alIUTHOIO C/10d O€TOHA, B3ATHEM 00pa3llOB MaTEpHUajia B BUJAE KEPHOB
UJIM BBIPE3KOM ), KOTOPbIE MOTYT NIPUMEHSATHCA B Ha4aJle MOHHTOPHHTA.

6) HoMeHknarypa U3MepsseMbiX BEJIMYUH, UX HOMUHANLHbIE
3JHAYEHUS U JONYCKAEMbIE€ OTKJIOHEHHA TIOJHO U aJeKBATHO
COOTBETCTBYIOT ITapaMeTpaM, OTpaXalolUIUM COCTOSSHHUE MOCTA.

B) TpeOoBaHUS K TOYHOCTH H3MEPEHUH YCTAHABAUBAIOT MCXOIS
13 BO3MOXHOCTH ONpeneaeHUss CBOMCTB KOHCTPYKUHMH, MAaTEPHUAJIOB L1
OLIEHKU COCTOSIHUS B JOBEPUTEIBHOM HHTEPBAIE TOYHOCTH.

r) IlpuMeHssieMBbl€ CpeacTBA MOHUTOPHHIa HaxoOsATCS B
paboOTOCITIOCOOHOM COCTOSAHUU B YCJIOBHSIX DKCIUTyaTallMHM MOCTa.

n) Ilpy MOHHUTOPHHIE MCMOJIL3YIOTCA TEXHUYECKHUE CPEACTBA CO
CPOKOM CJIYKObl HE MEHEE HECATH JIET TNPU WIUTEALHOCTH MOHUTOPUHTA
6osiee 10 1eT WIK CPpOKOM CITyXOBbI HE MEHEE IUTUTEIbHOCTY MOHUTOPURTA
C YYETOM 3aMEHbl HEUCIIPABHLIX U BLIpabOTABUIUX CBOM pecypc
KOMINOHEHT. [IpuMeHEHHE TEXHUUYECCKUX CPEACTB ¢ MEHBIIUM CPOKOM
CJIY>KObI IONYCKAETCS IO COrJIACOBAHUIO ¢ 3aKaA3YUKOM.

¢) U3MepeHUEe KaxXa0ro mapaMeTpa peKOMEHAYETCS OCYILECTBIATD
He MeHee 4YeM JABYMSI JaTYUKAMH, TpUOOpaMH WIH IPYTUMHU CpeJCcTBaMHu

U3MEPECHHUA.
X) Tlpu opraHn3aumMy KOHTPOJBHOTO MOHUTOPHHTIA U3MEPEHUSA

OCVYILIECTBJSIIOTCS B COOTBETCTBHM C METOAMKaAMH NPOBEACHUS
uiMepeduit, pazpadboraHHsiMu coragacHo TOCT P 8.563-96 nu

ATTECTOBAHHBIMHK B YCTAHOBJIEHHOM HOpAAKE. METONUKH BBIITOJIHECHHUS
M3MEPECHUH 00E€CICUMBAKOT TPEOYEMYIO TOUYHOCTh U3MEPEHUH.

7 IleproanyecKuit MOHUTOPHHT
7.1 Buasl padoT, BLIMOJIHAEMBIX TPH MOHUTOPUHTE

[Ip¥ MOHUTOPHUHTIE TIPOBOASIT pAOOTEI, 00ECEYUBAIOILUE OLIEHKY
HAMPSIXEHHO - 1ePOPMUPOBAHHOIO COCTOSHUA KOHCTPYKIIHMH, M IIPOTHO3
ero uidMeHeHusa. PekKOoMeHIOyeMblif nepedyeHb paboT HU3JTOXKEH B
HUXEeCHeAYIOIIUX MYHKTAX U OTHOCHUTCH B LIEJOM K MOCTaM, HO He
0O3HayvaeT BbIMMOJHEHHUE B [TIOJTHOM 00bEME 111 KOHKPETHOI'O COOPYXKEHUS.

a) OCMOTp 3JIEMEHTOB, AeTaNe KOHCTPYKLMA C BBIABJICHUEM U
BblIEIEHUEM HAa KOHCTPYKIIMH MOBPEXIAEHHU U NEePEKTOB — MECT
KOPpPO3UH MaTepHala, apMaTypsl B OETOHE, TPEIIMH, MECT BO3MOXHOM
KOHLEHTPpALU1 HATIPSDKEHUH, NpoTeyeK BoAkl U T.11. [IpenycMarpuBaror
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MHCTPYMEHTAJIbHBIE U3MEPEHHUS NNAPAMETPOB OTMEUYEHHBIX HedheKTOB:
IUTMHBI ¥ ITUPUHBI paCKPBITHUS TPEILMH, TUIOLIAOM H TOJLIUHBI TPOAYKTOB
KOPPO3HH, IUIOIIAAU IIPOTEYEK H T.11.

6) OnpeneneHue PU3IMKO-MEXAHHUYECKHUX XapaKTEPHCTHK
MATEPHAIOB, UX XMMHUYECKHMH COCTAB, COAECPXAaHHE XJIOPHUIOB B OETOHE,
TOJIHIMHBI 3ALIMTHOTO CJIOA U IJYOMHBI KapOOHHU3aLMH OETOHA B
COOTBETCTBUHU ¢ «MeTOAUKOMN onpenescHU COAepXaHUS XJIOPUIOB B
XKEIe300€TOHHBIX KOHCTPYKLHAX MOCTOBBIX COOPYXEHHMH».

B) KOHTpOb reOMETPUUECKUX XaPAKTEPUCTUK KOHCTPYKTHUBHBIX
3JIEMEHTOB COODPY)XEHHSI: OYEPTAHUA U POPMBI B3aMMHOTO IOJOXEHUS
CONpAracMbIX 3JIEMEHTOB, HAlIpUMEDP, MPOJETHBIX CTPOCHHUIN U OIOP,
npodWisi, YKJIOHOB M YIJIOB [1€PEJIOMA MPOE3XKEU YACTH.

r) OnpeneneHue nedopmalmii Marepuana (0eroHa, CTAUTH, KJIEeB,
IIBOB), BEI3BAHHbIX JINTEJIBHBIMHY NPOLICCCAMM (PENAKCALUY, YCAOAKHU U
non3ydyectd 6eTtoHa). Takxe oT BO3ACHUCTBUA BPEMEHHOM HArpy3kKH
(nMpoOXoAsiLIero TpaHCHOpPTa, OT PUKCHPOBAHHOA — CHELMAJBHO
YCTAHOBJICHHOM HAarpy3kH ), XapakTepH3VIOLEH XeCTKOCTHBIE TOKA3aTeH
KOHCTPYKIIHH.

o) BoiapiieHue aeopMalnvi, nepeMelicHUN MaTepruasia B MecTax
AedeKTOB (TPEIUHH, KOHLUEHTPAUMH HATIPSLDKEHUI U Ap. ), BIMSIOLIHUX Ha
Xapakrep padoOTh! 31EMEHTOB KOHCTPYKIIMA, OT MOCTOAHHON HAarpy3kKu
BO BPEMEHHU U OT BO3JEUCTBHA BPEMEHHOM HAI'PY3KH.

e) UccaenoBaHue (onpeaenaeHne) nedopMauui — HarnpsxeHui B
MaTepualie (0eToHE, METALIEC) KOHCTPYKUMH OT NMMOCTOSHHON HArpy3KH,
T.€. COOTBETCTBYIOIIUX COCTOSTHUIO KOHCTPYKIIMHK Ha TEPUOA ITPOBEAeHHUA
paodoT.

X) OnpeneseHue ITHHAMUYECKUX XAaPaKTEPUCTUK KOHCTPYKUHUHA
(4aCTOTHI, aAMIIJIMUTYOLI, YCKOPEHHUS KOJeOaHHUH), BbBI3BAHHBIX
BO3ACHCTBHEM MPOXOAAHLIETO TPAHCIOPTA MO COOPYXEHHUIO MU
CnelUaIbHON npuiaaraeMo QUKCUPOBAHHONK HAarpy3KH.

3) OnpenenecHue JUHEWHBIX U YIJIOBBIX MEpeMEIUEHUHR B
XapaxTepHBIX CCUYCHUSAX (MECTAX) KOHCTPYKUMH, BBI3BAHHBIX H3MEHEHHUEM
HanpsoKeHHO-AePOPMHUPOBAHHOTO COCTOSAHHUS BO BPEMEHHU, 4 TAKXKE OT
BpEMEHHONW Harpy3ku npoxoasliero TpaHcHoprta M (HMJHU) OT
PUKCUPOBAHHON CIELUATBHO YCTAHOBJIEHHOM Harpy3Ku.

v) OUKCUPOBAHUE MOKa3aTeNEH BIAXHOCTH U TEMIIEPATYPHI
KOHCTPYKTHBHBIX 2JIEMEHTOB M COOPYXEHHUS HA I1€PHOA BbINOJTHAEMBIX
MHCTPYMEHTAILHEBIX paboT.

K) O6paboTKa DJaHHBIX HHCTPYMEHTAJbHBIX U3MEPEHUH, aHANU3
paboThl KOHCTPYKHHHA [0 pe3yabTaraM U3MEpeHHH, OlLEeHKaA
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TPAHCIIOPTHO-3KCILUIYATAUMOHHOIO COCTOSAHUS COOPYXXEHHS U IIPOTHO3
€ro M3MeHeHHUs, pa3padoTka PpPEeKOMEHIAUHHU MO IKCIAyaTallUuH
COOpYXEHMUS.

J1) J1s BLINONIHEHHUSA PAOOT MO ONpeAcJeHHUIO reOMETPHYECKOTO
OYepTaHUSA KOHCTPYKIUHH MOCTA U (MJM) B3aUMHOTO NOJOXEHUS
COMPpATracMbIX JEMEHTOB KOHCTPYKLHU B XapaKTEPHBIX MecTax (B
COOTBETCTBUHU C IlporpaMMoit MOHUTOPHUHIA) YCTAHABIMBAIOT MApPKH,
JATYUKHU, COOTBETCTBYIOLLIUE UCTTOJIL3YEMBIM IIPU 3TOM U3MEPUTENBHBIM
CpeacTBaM (reoAc3UYeCKUM MHCTPYMEHTaM, CrieHUMaJbHBIM NMpHUOOpaMm
CHATUSA OTCYETOB HATYHUKOB, 1€(POPMOMETPOB H T.I1.).

M) [na onpeneneHUs AIUTENbHBIX AedpopMallMid MaTepHaa
YCTAHABJIWBAIOT MAapKH A9 NMEPUOAUYECKOIO NMPUCOETHUHEHHUS
Le(POPMOMETPOB INMPH U3MEPEHUSIX WIN JATUUKH, NpeaHa3HaAYeHHbIE LI
IJTATEILHON pabOThi B HATYPHBIX YCJIOBHSIX.

H) 151 onpeaeneHus XeCTKOCTHRIX IMTOKA3aTelIeit KOHCTPYKLUMA U
(MWIHM) IMHAMHUYECKHX XapAaKTEPUCTUK YCTAHABJIMBAKOT KpenexXHbie
3JEMEHTBI OJId COOTBETCTBYIOUIUX UIMEPHUTENBHBIX YCTPOMCTB
(TEH30OMETPOB, NPOrHOOMEPOB, YIJIOMEPOB, BUOporpadoB U T.11.).

o) [as onpenenecHUK HANPAXEHUN — nedopMauuit 6eToHa
(MeTania) OT MOCTOSHHOW HAarpy3kM — yCTaHaBIMBAIOT OATYUKHU,
paboTaliue IIUTEINBbHOE BpEMS COBMECTHO C KOHCTPYKLUUEH, UIH
YCTAHABJAMUBAIOT JATYUKH TOABKO B NEPUON U3MEPEHHUA HANPAXEHHUU
METOIOM “pa3rpy3ku”’, NMyTeM BbLICJIEHHMA PparMeHTa ¢ JATYUKOM U3
KOHCTPYKLHH (MU METOOOM YACTUYHOMN pa3rpy3kKkH, KOraa AaTYUuKH
OCTAIOTCA HA KOHCTPYKLIHKH).

n) Ilpodunp mnpoe3xed YaCTU KOHTPOJUPYIOT HYTEM
HUBCJIUPOBAHHUSA B CTBOPAX BAOJAb MOCTA [0 KpasAM €3/10BOTO MOJIOTHA H
IO OCHU NMpoe3xkeHr YacT. Mapku 1 HUBETUPOBAHUS YCTAHABIUBAIOT B
XapaKTEPHBIX MECTaxX AJisl BHIABJICHUS NPOAOJABHBIX U NONEPEYHBIX
VKJIOHOB, YIJIOB rieperuda npoduiisa BIOJIb NMpoOe3xkKeh YacTH.

p) PexoMeHaoyemMble CpeacTBAa HU3IMEpPEHUsI, MNpUOOPHI,
00OpyIOBaHUE, METONUMKHU NpUBEACHBI B [1punoxenuun A. Ilpu 3TOM He
MCKJTIOHAETCS MCIIOJbL30BAHUE NPYTUX CPEACTB JJIA MHCTPYMEHTAIbHbIX
U3MEPCHUH, 0DECTICYN BAIOLIMX PELIEHHUE 33124 MOHHUTOPHHTA.

7.2 Oco0eHHOCTH OpPraHM3auMM CUCTeMbl MOHHTOPHHIa H aHANM3A
pe3yJAbTATOB H3MEPEHHH C OLICHKOH TEXHHIECKOro COCTOSHHUA

a) KoHTpoJjib nepeMeileHU# (Nporub6oB) KOHCTPYKIIUH B
BEPTUKAJBHONH TMJOCKOCTH  PEKOMEHIAYETCH  OCYLIECTBAATDH
reoJe3N4eCKMMHA HHCTPYMEHTAMH, HAllpUMEDP, HUBEJITUPOBAHHUEM, MO
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MapKaM, pa3MellaeMblM B XapaKTEpPHBIX CeYeHHUsIX. C ydyeTOM
OCOOEHHOCTEH KOHCTPYKLHU H O0ECINEYEHUSA COXPAHHOCTH MAPOK
PEKOMECHIAYETCA HUX HHXeECneAywllee pa3MelleHue. BO3ZMOXHO
UCNOAB30OBAHHE H JAPYTUX METONOB, 00€CNeYUBaAIOIUX HEQOXOOUMYIO
TOYHOCTb U3MEPECHHUAL.

1) B 6a5104HBIX TIPOJIETHRIX CTPOCHUSX IO HUXKHEH ITOBEPXHOCTH
pebdep BIOJIb OCH DATOK, IS LEeNBHONMPOJETHBIX 0a/IOK KAK MUHUMYM B
TpeX ceyeHHUsAX ( BOJM3U MECT ONUpaHHUs U B CEPENUHE), IJIA COCTaBHBIX
Mo JJIMHE — KaK MUHHMYM B [TATH C€YEHUAX (Y MECT ONMUpaHHUS, B
CeépeIUHE U YETBEPTAX).

2} B xopo64YaThiX COCTABHBIX IO JIHHE XEIE€300€TOHHBIX MPO-
JIETHBIX CTPOEHHUSAX — BHYTPH KOPOOKH HA HYDKHEHN (BHYTPEHHEH ) TOBEPX-
HOCTH BEPXHEHN IMJIHATHI BAOAL €€ OCHU. s 6AIOYHBIX HEpa3pe3HBIX —
MUHUMYM B IATH CEYEHUAX HAA OMOPHBIMH YAaCTAMH, B CEpPEUHE U
yerBepTAX. Ui pAMHO-KOHCONbHBIX, KAK MUHUMYM B TPEX CEYEHHSIX
KOHCOJIM (IOd ONMOPOH, HA KOHUE KOHCOJH U B CEpearHe), IJs
METAJUTMYECKHX KOPOOYATHIX DAN0OK — Te XKe peKOMEHIALHNU.

3) B cranexene3o0ETOHHLIX NPOJETHLIX CTPOEHHUSIX U CTAIbHBIX
Oankax ((PpepMax) HHUBEIHPOBKY OCYIIECTBISIOT NO MapKaM,
YCTaHABJIMBAEMBIM Ha2 HUXHHX MoakKax 6anok (¢pepM), KaAK MUHUMYM B
MECTax ONTHPaHHA, B CEPEANHE U YETBEPTAX NPOJIETOB, B OCOOBIX CAyHasIX
KOHTpOJIs aeopMaiiuit GepM — MapKH YCTAaHABIMBAIOT B Y3/1ax NNaHeEH.

6) KoHTpOJIb COXpaHEHUSA (HOPMBI KOHCTPYKLIUH, MepeMelleHU M
(BLITHOOB) 3JIEMEHTOB U3 BEPTUKAJIBHON IJIOCKOCTH PEKOMEHAYETCA
OCYLIECTBJISITh TEOJAOTUTHOH CHEMKOM IO MAPKaM, YCTAHABIYBAaeMbIM Ha
pebpax, MaHeasAX, packocax, nosgcax 0anoK U pepM, a TAKKe Ha TeJe,
cToabax, noapepMEHHHUKAX OMOP B OXUIAAEMBIX HEONAronpuUsATHBIX
CEYCHHUAX.

B) Mecra Mapok (Mapxu) MOryT ObITh OTMe4YeHbI (HeCMBbIBAEMOMA
BOOOM) KPAacKON U CIIEUHAIbHBIMU TUIACTHHKAMM, MAapKaMH, KOTOpPbIE
3aKpENNIAIOT Ha KOHCTPYKUHMHU MNOPUKICHUBAHUEM, aHKeEpaMH,
3a1eJ1biBAEMbIMH B O€TOH, WU BUHTAMHU K METAJUTHYECCKOM KOHCTPYKLIMH.

r) HuseaupoBaHue NONOXEHUA KOHCTPYKLUHHUA, KaK NPaBHIIO,
BLITONHAKT C BBLICOTHOU NPUBA3KOHK K penepaM. Ecau Takas
BO3MOXHOCTb OTCYTCTBYET, BHICOTHVYIO NPUBA3KY OCYINECTBISIOT K
MapKaM, YCTAHABJIUBACMBIM Ha OIopax.

n) nga HaOMOOEHUHU 3a YrIOBHIMU IMEPEMEUIEHUSIMU B
KOHCTPYKLHMSX MPOJETHLIX CTPOCHUH M ONMOp NAaTYUKHU, 3JIEKTPOHHEIE
yriaoMepbl (OTBECHI) YCTAHABJIMBAKOT B MECTaX OXUIAeMBIX
MaKCHMAaJNbHBIX BEJHYHH YIJIOB MOBOPOTA, KaK IIPABHIIO, MO OCAM
ONMUPAHUA NNPOJIETHBIX CTPOCHU I, NpU HEOOXOAUMOCTH B MECTaxX Pe3KOro
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U3MEHEHHUS XKECTKOCTH KOHCTPYKUUM (M3MEHEHHUS NMONepeyYHbIX
pa3MepoOB CEUEHHUS ), B BEpXHeil 4acTH omnop.

Y4yuTHIBasi OrpaHHUYEHHE CpeacTB Ha MCHOOJb3OBaHHE
YCTaHABJIUBACMbIX CTAIHOHAPHO JATYMKOB HA 3JIEMEHTAX KOHCTPYKIIHUH,
BEIOMPAIOT HaUDOJIEE XapaKTepHbIE MECTa B TONEPEYHOM CEYEHHMU U BOOJIb
MPOJIETHOTO CTPOEHUS MOCTA. st UCKITIOUEHUS CIIYYAHHOIO HapyHIe HUSI
MOJIOXKEHHUS JATYUKOB pabOTHUKAMM BKCIUIVATUPVYIOLEH OPraHu3allvy,
JAaTYUKH 3aKPBIBAIOT 3allMTHBIM KOXYXOM. BMecTe ¢ TeM cieayet
[MPUHUMATh MEPHI MO HEAONMYIICHHUIO HAXOXIAECHUS HA COOPYXEHHUMH
[IOCTOPOHHUX JIULL, YTOOBI IPENOTBPATUTH XU IUEHHA WIH ITOPYY, CABHXKY
JATYUKOB.

¢) i1 KOHTPOAS NJIUTEIbHBIX nedopMallMii B KOHCTPYKIIUHU
JATYUMKH JTUHEHHBIX [IEpEMEIUCHUN UM MApKU 1A 1€POPMOMETPOB
DEKOMEHAYETCA pa3sMEIlaTh B MeCTaX, Irjie NposBIACTCA CHeuU@dUKa
pabOTH KOHCTPYKUHU, HATIDUMEDP, B 30HE CTHIKOB 0ObheJUHEHHUS
Xeae300eTOHHOM TMJIMTH € METaJIMYEeCKOoW Oankoil B
CTAIEXKENE300€TOHHBIX KOHCTPYKIIUSX, B CTHIKAX COCTABHBIX MO NJIMHE
Xesne300€TOHHbBIX MTPOJIETHBIX CTPOCHUMN.

[Ipu 3T1OM WA KOHTpOJIA pab®OTH CTHIKOB PAAOM YCTAHABIUBAIOT
MapkKH ¢ 6azaMi, TIEPEKPHIBAIOILMMHA U HE NIEPEKPHIBAIOITUMH CTHIK.

Mapku noa aeopMoMeTpPhbl YCTAaHABJIMBAKOT MO CIEUMATILHBIM
iadjgoHaM, 00ECMEYUBAIIUM MOCACAYIOIIYIO TOYHYIO YCTAHOBKY
neOpMOMETPOB HA YYACTKE, UMEIOLLEM MIOCKYIO MOBEPXHOCTD.

X) Jist OLlEHKH HANpSAXCHHOTO COCTOSSHUS XeJIe300€ TOHHBIX
KOHCTPYKLUMHA OMPENECNSIOT YCTAHOBABLIHMECA B MMPOLIECCE IKCIUTyaraliuu
HarpsaXeHud B 6cToHe. I1pH onpeneseHUH HANIPSXKEHUN HA TUIOCKOCTH
YYUTHIBAIOT CJIYYaH TUIOCKOT'O HATIPSIXKEHHOIO COCTOAHUSA H HA IUTOLLANKE
KCCIeJOBaHHUA HANPSDKEHUS (Janee «TOYKa») pa3MeniatoT JaTYUKH B ABYX
B3AaUMHO NEPICHIUKYNAPHBIX HanpaBiacHUusaX. [Ip1 3TOM st «TOYKU» B
KAXIOM HallpaBJicHUU YCTAHABIMBAKOT (HAKJIEUBAIOT) HE MeHee TpexX
AYOAUPYIOUIUX APYT APyra JaTYMKOB VIS O0€CTIEYEHUA JOCTOBEPHOCTH
ucciegoBaHus. I1o3ToMy naouaaxy Mcciaea0BaAHUS HANPSAXEHHUHA B
DeTOHE MO BO3MOXHOCTH pPa3MeEllialoT Ha YYACTKE KOHCTPYKIIMH, TOC
HaIpspKEHHA B O€TOHE MPAKTUYECKU HE U3MEHSIOTCS.

IS MOBBIIIEHUSA TOYHOCTH HU3MEPEHUS PEKOMEHAYETCS HCCIIe-
IOBAHNS MPOBOAHUTDL B MECTax (3JIeMEHTAX), IAC OXHUIAITCI HAUOONBLUIKE
cXUMawINue HanpsxeHus. [Ipy 3TOM HCKITIOYAIOTCS MECTa B 30HAX
NeNCcTBUS MECTHLIX HANpAXeHHUH, rae UuX BEJIUYIHHA MOXET PE3KO
OTJIMYATHECA B TOUKAX, OTCTOALIMX APYr OT APYyra JaXe Ha HeOOAbLIHE
paccTossHUS — nopsika 5-10 cMm (Hanmpumep, B HAOOTOPHBIX YYaCTKaX, B
30HE PE3KOro M3MEHEHHUS XECTKOCTHA Ce€YeHMsA, BONIM3U CTHIKOB
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COCTaBHBIX IO IJIMHE KOHCTPYKIIHH, B 30HAX OObEAMHEHUS 3JIEMEHTOB B
paMy H T.I1.).

3) AHAJIM3 pe3YJIbTATOB MHCTPYMEHTANBHBIX U3MEPECHUH PEKOMEH -
IyeTCS BBIICJHATE C YYETOM BAUAHHUSA HA AchOpMallMd KOHCTPYKIIHIA
TEMIIEPATYPHO~BIAXHOCTHELIX YCJIOBUHM HA BpeMs U3MEPECHHIA.

[Ipu 3aMepax TeMuepaTypbl KOHCTPYKIIMMY U BO3AYyXa YYUTHIBAIOT
OCODEHHOCTH paboThl KOHCTPYKUMUHK, PaHOH 3KCILJIyaTallUH H
PACNOJOXEHUA COOPYXECHHUS OTHOCUTEIBHO BO3OCHCTBHUA COJIHEYHBIX
nydyen. HanpuMep, Ans CTaaeXeac300eTOHHBIX KOHCTPYKHHH
HCOOXOOUMO H3MEPSTE TEMIIEPATYPY Xe1e300€eTOHHOM IAHUTHI,
METAINUYECKHUX OAJIOK, B TOM YUCJE KPAaWHUX, HAXOOALIMXCS MO
BO3IICHCTBUEM COJTHEYHBIX JIyuelt. [Ing kopobuaTeix 6a10K — TEMIIEPATYPY
BEPXHEN MJIUTHI, pedep, HUXHEN HOIAMTHL M KpaWHUX pebep,
NOABCPXECHHBIX HArpeBy COJHEYHBIMHU JYy4aMU, TEMIIEPATYpPy BO3ayXa
TAKXKe BHYTPH KOPOOKHM.

H) IlpM onpeneseHUU NEepeMECUICHUIT B KOHCTPYKLIMM B BEPTH-
KaJIbHOM IJIOCKOCTH (IMporubos, BEITHOOB) WJiA Cy4yasi, KOria HUBeEJH-
pPOBaHUE BHIMTOJHEHO B IPUBA3KE K MADKaM, YCTAHOBJACHHBIM Ha OHOpax,
AHAIN3 pe3YJIBTaTOB BHINOJHAIOT C YYETOM BO3MOXHBIX UBMEHEHUH BO
B3aMMHOM HOJIOXEHHUH ONOop (IIPH KX NPOCAAKE UJIH BBITIUPAHHUHU).

K) IIpy aHaIM3e U3MEHCHUA HAINPAXEHHO-Ac(POPMUPOBAHHOIO
COCTOSIHHA KOHCTPYKUHMHU IO JAHHBIM HHCTPYMEHTAJIbHBIX U3MEPECHHUH
VYUTHIBAIOT B MATEMATUYECKON MOLENU PAaKTUYECKOE COCTOSIHUE
KOHCTPYKUHHU U yCJIOBUHU padoOTHl (PaKTHYECKHE TEOMETPHUUYECCKHUE
XapaKTepPUCTUKHU U TIOCTOSSHHBIE HATPY3KH ).

Hanpumep, YYUTBIBAIOT ((PAKTHUYECKHE TEOMETPHUYECKHE
XapaKTepUCTUKHU CEYECHUHN KOHCTPYKLEHMU Ha MOMEHT UCCIECOIOBAHUM
(U3MEPEHHUH ), BKIIOYEHHE B paboOTy OAJIOK TNPOJETHEIX CTPOCHUM
XKEJIE300CTOHHBIX MJIHT HA OOJBLIEH LIMPUHE, YEM NMPUHUMAIOT NPHU
NPOEKTHPOBAHUH, CTENEHD BKIIOYEHUA B paboOTy CEUYECHUSA CJIOEB
HOPOXHON ofexXOH (B 3aBUCMMOCTH OT TEMIIEPATYPHHIX YCJIIOBUI), a
TaKKE PAKTUIECKYIO ITOCTOSHHYIO HArpy3Ky.

[Tpy aHanuse paboTHl ONMOP, UX MOAATIABOCTH, YYHUTHIBAIOT
(PaKTHYECKOE COCTOSHHE KOHCTPYKIIHMH, YPOBHH 330€/IKH ONIOD B IPYHTE,
ypOBHU BOABI. IIpOeKTHEIE JaHHBIE TONATINBOCTH ONOP, PACCUUTAHHBIE
B 3KCTpeMabHbIX YCIOBHAX, MOTYT CYUIECTBEHHO OTJAMYATHCA H IUIA
CONOCTAaBUTEIBHOIO AHAJIN3a, KaK INPaBUJIO, HENIPHEMJIEMBL.

[Ilpu aHanu3e pPEKOMEHAYETCA YYMUTHIBATHL BIUSAHUE HA
HaNpAXKEeHHOE COCTOSTHHE TEMIIEPATYPHO-BAAXHOCTHLIX I10Ka3aTescH
KOHCTPYKUMH HA MOMEHT UCCIENOBaHUM. B YacTHOCTU, MOSBIACHUE
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HanpaXeHHUH B KOHCTPYKUHMHU BCJICACTBHE Pa3/IMUUA TEMIIEpaTyphl B
3JIEMEHTAX C€YE€HUS — IUJIMTax, pedpax, OCOOEHHO B KOpOoOYaATHIX
CEYEHHSIX U CTANIEXKENC300CTOHHEIX KOHCTPYKUHSAX.

B Xene300€TOHHBIX KOHCTPYKLMAX NPOJAECTHBIX CTPOEHUH
VYUTHIBAKOT CE30HHEIC JAe(hOpMalLIMH OeTOHA, BHI3BAHHBIE U3MEHCHUEM
BJAXKHOCTU. TeMIepaTypHO-BJAAXHOCTHHIE YCIOBUA BIUAIOT TAKXKE Ha
PCAKTUBHBIE YCUIIUS B OIIOPHBIX YACTSX U ONOpax.

a) s BuIABNEHUA (paKTUYECKMUX IMApaAMETPOB XECTKOCTH
KOHCTPYKUHH, OIpeAccHUsT LEHTpa TAXECTH CEYEHHUS TIIpU
HEeOOXOMIUMOCTH HPOBOIAT UCCICAOBAHUA PabOTHl KOHCTPYKIIMHU T1OA
MCNBITATENIEHON Harpy3koi. MakKTHYECKYIO MOCTOSIHHYIO HArpy3Ky
OIIPEACISAT HA OCHOBE TUIATEJbHBIX FrEOMETPUYECKUX 3aMEPOB HPH
HEOOXOOUMOCTH C B3ITUEM KEPHOB I10 CJI0AM JOPOXKHOM OACXKADI.

M) M3MEHEHHE HanMpsKeHU B OETOHE U METAUIE C MOMEHTA MX
ONpEAECNEHUSA METOAOM “pa3rpy3ku’”’, Kak IpPaBUJIO, BBISIBASIOT
pacyETHBIM TIYTEM MO pe3yabraraM NMOCACAYIOHNINX WHCTPYMEHTAIbHBIX
U3MEPEHUI aepopMalMi U nepeMellleHU A IJIEMEHTOB KOHCTPYKIIMHA.
[Tpn HEOOXOOAMMOCTH HAMPSXKEHHUsI B OETOHE U METaUIE onpeaeasior
NNOBTOPHO B MEPUOA ITPOBEICHUSA MOHUTOPHHTIA.

H) Ilpu aHanu3e u3MeHeHUN HaNPAXKEHHO-IE(POPMUPOBAHHOIO
COCTOSAHHUST YYUTHIBAIOT TAKKE PE3YJIbTaThl HAOIMIOACHUHN 3a pa3BUTHUEM
MMEIOLIMXCH B KOHCTPYKH MM NOBPEXIeHUM U A€PEKTOB.

0) [IporHo3upoBaHue U3MEHEHUH HANnpsiXXeHHO-
nehOpMAILIHOHHOTO COCTOSTHHUS ITPOJICTHOT'O CTPOCHUA OCYLIIECTBIISIIOT Ha
OCHOBE BEIABJACHHOU 32 rnmepuold MOHHUTOPHUHIA TEeHICHUHUH,
XapaKTEpU3yeMOH HajduyueM (OTCYTCTBHEM) HEOOpaTHUMBIX
nepeMciicHM, nepopmMaumit, pa3BUTHEM (MIH CTAOMIU3aALMUER)
NOBPEXACHUH U HehEKTOB.

[Ipn HAIMYMHU TEHIOECHIIMHU PA3BUTHUSA HETATUBHEIX NMPOLIECCOB B
N3MEHEHUH Ne(POPMUPOBAHHOIO COCTOSSHUA KPUTEPUSIMH IIPOrHo3a
CPOKOB pabOTOCHOCODHOrO COCTOSIHUA ITPOJIETHOTO CTPOEHHUSA CIyXKaT
JONYCKAE€MbIE HOPDMATUBAMY BEJIMYUHBI IIPOrHOOB, YIJIOB IIOBOPOTA H
HanpsaXeHHH B 3JIEMEHTaX KOHCTPYKIIHH.

1) B COOTBETCTBUM ¢ pe3yJabTaTAMH MOHUTOPHHIA AAKOTCH
PEKOMEHIANMM IO AANbHEHIIEH 3KCIUTyaTALIMH MOCTA B YaCTH.

- HEOOXOIMMOCTH H CPOKOB MPOBEAECHUS NMPOPUIIAKTHIYECKUX,
IU1aHOBO-I1PEAYIIPEANTENBHBIX WJIM PEMOHTHBIX padoT;

- HEOOXOAUMOCTH U CPOKOB MPOAOXKEHUS MOHUTOPHHTIA C
[IPOBEACHUEM OOIMOJHUTENIBHBIX UCCAECIOBAHUN B CUCTEME HAA30pa 3a
COOPYXEHHUEM.
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p) Ilpn aHanu3e paboTH COOpYXeHHUSA CAeAyeT YYUTHIBATH
TpeOOBaHUA HOPMATUBHOMW JOKYMEHTAUMU K COOPDYXKEHHSAM U

MaTepuanaM KOHCTPYKLUHMH, M3 KOTOPHIX OHH H3TOTOBJIEHH
(CHull 3.06.G7-86, CHHII 3.06.04-91, CHuII 2.05.03-84%),

7.3 [1oKyMeHTaHMA N0 MOHMTOPHHTY

a) JlokyMeHTalMs Ha rpOBEACHHEe MOHUTOPHHIA BKJIIOYALT:

1) IlporpaMMy MOHUTOPHMHTA, YTBEPXIACHHYKO 3aKa3YUKOM.

2) Yeptexy (CXE€MBbI) MOCTA C YKa3aHUEM MECT YCTAHOBKH
HCIIOIb3YEMBIX IIPH MOHUTOPHHIE MAapoK, JaTYMKOB, IIPHOOPOB H T.I1.,
COCTABISIOIINX 623y HHCTPYMEHTAIbHEIX U3MEPEHHUH.

3) IIpx HEOOXOAUMOCTH CEPTUPUKATHI, NACTIOPTA HCITOJIB3YEMBIX
U3MEePHUTEIBHBIX CPENACTB, TIOBEPOYHBIEC CCPTUPUKATHI, AKTHI K HUM.

4) XKypHasibl BEACHUS HHCTPYMEHTAaNbHbIX HabM10JeHUN IO
KaXJI0MY BUAY padOT HA OyMaXXHBIX HOCUTEISAX M B JICKTPOHHOM BUJE.
Bce 3anucH B XypHaJie NOANKCHIBAIOTCA UCTIOTHUTENEM.

©) Ilpu co3laHUM 0a3bl MHCTPYMEHTAJbHBIX M3MEPCHHUH
opOpMIIAIOT CACAYIOLLYIO JOKYMEHTALHIO:

1) MCHOAHUTENBHEIE YEPTEXU-CXEMBl PA3MEIIEHUS MApOK,
JAaTYUKOB, NPpUOOPOB, BCEX BUNOB UHCTPYMEHTAILHBIX UBMEPECHUH.

2) K xaxnaoMy XypHaJly BeleHUs1I KOHKPETHOro Bujaa padbor
IIPUKJIAJBIBAIOT ACTAIBHYIO CXEMY PACITONOXCHHUS MCIIONB3YEMbBIX IIPH
3TOM MapoOK, JAaTYUKOB, MpUOOPOB ¥ T.N. B KAXIOM Ciyyae yKa3blBaloT
anpec pasMellleHUsS U3MEPUTEIbHOTO CPeACTBa:

HOMEpP MPOJIETHOTO CTPOEHUS (OIMOPHI), IMEMEHTA KOHCTPYKLIUMU,
HOMepa JeTaneil JeMEHTOB, TCOMETPHYECKYIO MMPUBA3KY K HUM MeCTa
pa3MelieHUs M3MEPUTENIBHOTO CpeacTBa. KaXaoMy U3MEPUTENBHOMY
CpPeACTBY (MapkKe, JaTYMKYy, ITpubopy) NpucCBanBaAETCI CBOW HOMED,
KOTOPBIM TAKXKE 3alIUChIBAIOT HEMOCPENACTBEHHO HA KOHCTPYKIIMH.

3) K xypHany BedeHHs HaOMIOACHHUMN 3a pa3BHUTHEM MU
HOSBJICHUEM He(PEeKTOB NMPUKIAABIBAIOT CXEMBI (YEPTEXH) pa3MeElleHUs
HAa KOHCTPYKUMH AePEeKTOB, UX «aapeca», 0a30BBIE BEJIUYHUHDI
U3MEPUTENbHBIX [TAPAMETPOB. JUTHHY, IIUPUAHY PACKPBITUSA TPELUIMH,
IUIOINAAN U TOJIIMHBI IPOAYKTOB KOPpPO3UHU, IUIOWAIH pPa3pyYIUEHUH,
MpoTedek U T.1I1. B HaType Ha KOHCTPYKIHUH TAKXKE OTMEYAIOT IPaHULIb
1ehexTOB, UX OCHOBHBbIE ITAPaAMETPHI.

4) B xXypHanax Ha KaXIbl¥ BUJ HAOJTIONCHUM 3aTHCHIBAIOT OA30BHIC
OTCUYETHI, MOKA3aHHUA, TIapaMeTpbl KOHTPOIMPYEMEIX ITPU MOHUTOPUHTE
BEJIMYUH, TPEAYCMOTPEHHBIX ITporpaMMoit. [IpH reoue3anyeckon creMke

18



COCTABJISAIOT Ipa®UyEeCcKUE WINIOCTPALlHM OYepTaHMsA KOHCTPYKUKUM B
[L1aHe U rpodue.

B) [Ipy npoBeAEHUU MOHHUTOPHUHTIA B XYPHaJbl HaOMIOACHUN
3aIIMCBHIBAIOT M3MeEPSAEMBIE NapaMeTphl, AaThl H3MepeHUU. Ilpwu
reoIE3UYECKON ChEMKE HAHOCAT rpapuyecKoe H30OpaXeHHUE pe3y/IbTaTOB
B TUTIAHE U NIpodUie.

r) Ha xaxaoM atare HHCTpYMEHTAILHBIX 3aMEPOB MOACUMTHIBAIOT
¥ 33aIMMCHIBAIOT B XYPHAJIbl, IPU HEOOXOOUMOCTH MJLJIIOCTPUPYIOT
rpapuKaMM BEIHYHHBI UBMEHEHHUS 3aMEPSIEMBbIX MapaMeETPOB MO
OTHOWIEHUIO K MPEAbIAYIHEMY U3MEPEHHUIO U K 0230BOMY. BhIsiBNIeHHas
OWHAMHUKA UBMEHEHHUH COOTBETCTBYIOLLMX NAPAMETPOB MOXET CIIYXHUTh
OCHOBAaHHMEM NI KOPPEKTHPOBKH CPOKOB, HHTEPBAJOB M
[MPpOAOJTXKUTCIABHOCTU BEACHUA [EPUOIUYECKHUX HHCTPYMEHTAbHBIX
U3MepeHUM. [1pH 3TOM COCTABIAIOT 3aKIIOUECHUE O TIpEABAPUTEIbHBIX
pe3yJIbTaTaXx MOHUTOPUHTA.

A) OTYETHBIM JOKYMEHTOM O NPOBEACHUIO MOHUTOPUHIA
ABIACTCA HAYYHO-TEXHUYECCKHH OTYET, COCTABIACMEBIN MO 3aBEPUICHUMU
paboT. BO3MOXHO COCTABJIICHUE NPOMEXYTOYHBIX OTYETOB IO pe3yJIbTaTaM
roAOBbIX HAOJAWIEHHU, €CJIMN 3TO NPEAYCMOTPEHO IPpOrpaMMoOM
MOHHUTOPHHI .

Hay4yHO-TEXHUYECKUN OTUYET BKIKOYAET BCE€ pPE3YJbTAThl
HaOMIOACHHUM ¥ UHCTPYMEHTAJIIBHBIX U3MEPECHHUN, aHAJIIM3 UX, OLIEHKY
COCTOSITHUS COOPYXEHUHA, NPUYNHEI BOSHUKHOBEHHS TE€X WU UHBIX
MOBpPEeXACHUN, 1ePEKTOB U PEKOMEHIALMH 10 APYTUM BOIIPOCaM H
3aJa4aM, INOCTABJIIEHHBIM IIPH MOHUTOPHHTE.

OT4YyeT rOTOBUTCA Ha OYMaxXHOM M 3JIEKTPOHHOM HOCUTEIIE.

QopmMaT HJOKYMEHTA, TEKCTOBOM H rpapMyecKoOr YacTH,
OroBapuBacTCs C 3aKa3YUKOM NO KOHKPETHHBIM COOPYXEHUSAM IpU
COCTaBJICHHUHU HOTOBOpa.

e) Pe3ynbsTraThl paboT ABJISIOTCA COOCTBEHHOCTBIO 3aKAa34UHKa,
OQHAaKO MOIYT OBITH UCIIOJIB30BAHbI HCITOJIHUTENEM B IPYTUX paboTax npu
AaHAJIU3€ AaHATTOTHMYHBIX COOPYXEHMIA.

xX) CpeacTBa KOHTPOJS, YCTaHAaBIMBAaEMBIE Ha 00BEKTaX
MOHHMTOPHHIa, MOTYT OBITh nepedaHbl 3aKa34HKY B IMOCTOAHHYIO
3KCIUIYAaTalHIO C BRITEKAIOLIMMU TpeOOBAHUAMU MO UX COAEPXAHUIO, A

TAKOKe MOTYT OBITh BPEMEHHO YCTAHOBJICHBI UCITOJHHUTEIEM HA O0BEKTE
MOHHMTOPUHTIA, ABJIAACH COOCTBEHHOCTHIO WCIOMHHUTENAA HpPH

OTBETCTBEHHOCTH 3aKa34HKa 32 UX COXPAaHHOCTL U COOMIOAEHHE YCIOBH I
3KCIUTyaTalMY (HapUMEpP, KA4eCTBO 3HEProcHabXeHUs ).
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8 OcobOernocTH OpraHM3ainy HellpepbIBHOTO MOHMTOPHHATA MOCTA
8.1 Cucrema HenpepbIBHOrO MOHHTOPHHIA MOCTA

a) TpeboBauusg K CHMM, oTHocsilIIMXCcA, KaK ITPaBUJIO, K KJIACCY
H3MEPUTENbHBIX HHPOPMALIMOHHEIX WMWJIUW HU3MEPUTEIBHBIX
KOHTPOJUPYIOHINX aBTOMATU3UPOBAHHBIX CUCTEM YINpaBJICHHUA,
cootBeTcTBYIOT [OCT 24.104-85.

6) CHMM B HeoO6Xx0nUMBIX 0OBEMAX BHITTIOAHSIET cO0Op, 06paboTKY,
aHaJIU3 U HakoIlneHHue MHPOpMALUUM O COCTOSHUM MOCTa, U
[IpEeAOCTABJEHHUE ee ITepCOHANY; BRIPAabOTKY U nepenady CUTHAIOB
MePCOHANY O KpUTHUYECKOM COCTOSSHUH MOcCTa; 06MeH MHGOopMalnen
(IOKYMEHTAMM, COOOLIEHHUAMU H T.II.) C B3aUMOCBSI3aHHBIMH
aBTOMATU3UPOBaHHBIMU CUCTEMAMH.

B) B CHMM npenycmarpuBaeTcss BO3MOXHOCTD KOHTPOJIS
METPOJIOTHYECKHX XapaKTEPHUCTUK H3MEPUTEIbHBIX KAHAJIOE.

r) Jias 3¢pdeKTHBHOTO BHIMTOTHECHHA TEXHUYECKUMMU CPEICTBAMHU
cBoero Ha3HadyeHuss 1pd  dyHkuumonuposanuu CHMM
npeaycMaTpUBaeTcsa 3aliuMTa TexHH4Yeckux cpeactB CHMM or
'BO3JEHCTBUA BHELIHMX JIEKTPHYECKHX H MAarHUTHBIX [OJEH, a TAKXKE
IOMEX ITO LICNISAM ITUTaHHUSI.

n) IlporpamMmHoe obecneueHue CHMM pa3pabatniBaercs
DOCTATOYHBIM 1S BBITIOMHEHUS BeeX GyHkumiit CHMM, peai3yeMbIX ¢
[IPUMEHEHHUEM CPEOCTB BHIYUCIUTECIIBHON TEXHUKH, A TAKXE COIEPKHUT
CpeACTBA OPraHU3alMH BCeX TpebyeMBIX ITpoueccoB 0OpaboOTKK JaHHHBIX,
MO3BONISIOLUIUX CBOEBPEMEHHO BBHINTONHATE BCE aBTOMATH3HPOBAHHEIE
GVHKIIMM BO BCEX PErTIAMEHTUPOBAHHBIX pexuMax hOyHKIMOHUPOBAHUS
CHMM.

e¢) B nporpamMmmMHoOM obecniedeHU CHMM peanusyiorcst MEpEI 110
3AIUTE OT OWMOOK HpU BBOAEC M 00paboTKe HHGOPMALIUU,
obecnieyUBalOIUNHE 3aAaHHOE KayecTBOo BeinonHeHHS dbyvakimit CHMM.

X) Popma npencraBneHus BoIXOgHoOH MHbopmauuy CHMM
COIJIACYETCA C 3aKA3YHUKOM (I10JIb30BATEIEM) CHCTEMBI.

8.2 PabGoTbl, BboIHAEMbBIE IPH CO3JAHHH CHCTEMbI HENpepbIBHOIO
MOHMTOPHHTA MOCTA

a) IIpu paspaborke npoekra CHMM BEINONHSIOTCA ClEXYIOLIKE
paboOTHI.

1) CHop UCXOOHBIX JAHHLIX 00 00bekTe MOHUTOPUHTA, YCIOBUSIX
€0 SKCIUTYaTallMH, B T.4. 11O NNPOECKTHO-UCHOJHUTEABHOHN JOKYMEHTAIIUHU
U HEMOCPEACTBEHHO HA MOCTY.

2) IlpoBeneHHe HAYUHO-UCCIEIOBATEIILCKUX padorT.
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3) Pa3paborka KOHLUCIIUMU MOHMTOpUHTIA. PopMynupoBaHue
3aJ1a4 MOHUTOpHHTAa. OnpeacjcHue HOMEHKJIATYPbl H3MEDPSACMBIX H
KOHTPONUPYEMBIX mnapaMeTpoB. Pa3paborka (PYHKLUUMOHAJbHOM
ctpykTypst CHMM. PaspaboTrka cxeM kabenpsbix coenueHuit CHMM.
[IppHuUMNIManbHBIE TPEOOBAHUA K YCTPOHUCTBAM cbopa U ob6paboTku
OAaHHBIX, YCIOBHAM Iepeaayd MHPOPpMAaLlUU U NIPENOCTABIEHHUA €€
obOCnyXuBawiueMy IepcOHaANy, KOMMYHHKAUHMOHHOH cCXeMe,
NIpOrpaMMHOMY O0€CIICYEHHI0 MOHUTOPUHTA U OPYTHM 3JIEMEHTAM.
HUcnionb3yeTcsa ONMBIT CO3MaHUA aHATOTHYHBIX UJIH OJIU3KHUX CUCTEM
MOHHMTOPHHIA HA OTEYECTBEHHBIX Y 3apYDEXKHBIX MOCTAX.

4) Pa3paboTKa ¥ YTBEPXIACHHE TEXHHYECKOTO 3aJaHNUSI HA CO3NaHHUE
CHMM (T3 Ha CHMM) B coorBercTBUU ¢ [OCT 34.602-89.

6) OnpeneeHue NOJHON HOMEHKIIATYPhl 0O0pPYIOBaHHUA.

7) Pa3paboTka pabo4ux 4yepreker pasMEeUICHUS CPENCTB MOHHU-
TOPHUHIa: NNEPBUYHEIX NPeoOPA30OBATE/IEH, YCHWINTENCH, KOHTPOJUIEPOB,
KabeabHON CHCTEMBI, 00OPYIOBAHUA AUCNETYECPCKON U APYroro
000pYIOBaHHsI, C MPUBA3KONH K KOHCTPYKLMSIM M IIOMCUICHUAM MOCTA.

8) PacueTHOE (C HCITOJIB30BaHUEM KOHEYHO-3,IEMEHTHON MOJIETH )
00OCHOBAHME JONYCKOB U3MEHEHHUS KOHTPOJIHMPYEMBIX ITaPAMETPOB.

9) CMeTHbIE pacyeTbl CTOMMOCTH peajM3aliHHu CHUCTEMBbI
MOHUTOPHUHTA.

10) Paszpaborka aokymeHtrauuu Ha CHMM B o00neMme,
HeOOXOAHMMOM Ui OMUCAHUSA NMOJHON COBOKYNHOCTH NMPUHATHIX
[IPOCKTHBIX pEIIEHUH U JOCTATOYHOM I JAJILHECHILIETO BLIMTOJTHEHUSA
pabot no cozpannio CHMM. Buasl nokyMentoB — 1o FOCT 34.201-89.

i1) Pa3zpaborka pelieHui no aaropyrMaM peuieHH 3aiay u
[IPUMEHSACMBIM A3bIKaM, 110 OpraHU3alMK1 U BeJeHU 10 HHMOPMaLMOHHOI
6a3bl, CHCTeME KJaCCUPUKALUHAHU U KOAUPOBAHUA UHPOPMALUHU.
Pazpaborka nporpaMm U NpoOrpaMMHBIX CPeACTB CUCTEMBI, BBIOOD,
aganTalumusa U (MJIU) IIPUBA3KA MPUOOPETAEMBIX MMPOrPAMMHBIX CPE/CTB,
pa3paboTKa npoOrpaMMHON JOKyMEHTAaUUuu B cOOTBETCTBUU ¢ TOCT
19.101-77.

6) I'lpyn NMpoBEACHUHU UCCNEHOBATEIBCKHUX pabOT npu pa3padorke
npoekta CHMM BHIMOMHAIOTCS UCCIEI0BAHUA C UCMOIB3OBAHUEM
NIPOCTPAHCTBEHHON KOHEYHO-3JIEMEHTHON MOJEAU MOCTA, B XOIE
KOTOPBIX:

- OIIEHHUBAECTCHA OTKIUK KOHCTPYKLIMM Ha ACHCTBHUE BPEMEHHBIX
Harpy3okK: MOABHXHBIX, TEMIIEpATYypPhl, BETpaA U IIp. C ONpPECACTECHUEM
OMAaNa3oOHOB U3MCHECHUS HANPSAXKECHHO-AEDOPMHPOBAHHOIO COCTOSTHHUSA
HECYHIMX KOHCTPYKUHUH MOCTA,
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- ONIPERCAAIOTCA JHHAMHUUYECKHE XapaKTEPHUCTHKH MOCTA —
OCHOBHBIE (POPMBI M YACTOTHI CBOOOIHEBIX KOJIeOaHUH.

[Ipu HEOOXOAMMOCTH BBHIITOJHAKOTCA APYTAE UCCIIEIOBAHUS.

B) IIpu BBOAE B nerctsue CHMM BHINOMHAWOTCA CIACOYIOIIUE
paboTHI B COOTBETCTBHH ¢ mpoekToM CHMM.

- [Toaroroska oObexTa MOHUTOPHUHTA K MOHTAXy CHMM.

- [locraBka 0b0pynoBaHHA.

- MOHTax cpeICTB MOHUTOPUHTA.

- TlyckoHanano4yHbie pab®oTHI.

- IloaroroBka nepcoHana, oocayxupaiwiero CHMM.

- IlpoBenenue NpeaBapUTECAbHBIX UCIILITAHUM.

- IlpoBeneHue ONBITHON 3KCILTyaTalluy B Te9eHUE 3 - 6 Mec.

- [IpoBeaeHUE NPUEMOYHBIX UCTIBITAHUIA.

- Ilepenava CHMM B mocTossHHYIO 3KCIUTyaTallHIo.

r) Ucneiranua CHMM nipou3BoasiTCs IIpH BBOJIE B 3KCIUTYaTallUIO
M NEepUOAUYECKH B MPOUECCE IKCIJAYAaTallUM, B TOM YHUCJE NYTEM
IMPOBEACHUSA CTATHYECKUX U TUHAMUYECKUX MCNBITAHUHA MOCTA B
coorBeTcTBUM co CHuII 3.06.07-86. Moryr ucnonabp3oBaThCsl Apyrue
METONE! UCTTBITAHHH, B TOM YHCJIE METOABI AKTUBHOM BUOPOAUATHOCTHUKH
B COOTBETCTBUM ¢ <«MeTOAMYECKUMHU pPEKOMEHIALIMAMU TI0
BHOPOIMATHOCTHKE aBTONOPOXHBIX MOCTOB», ICHIBITaTe IbHAS HATPY3KAa
[IPH HCTBITAHKMSX HE CO3aeT YCHJIUM B JIIOOBIX 3JIEMEHTAX COOPYXECHUSA
BbILIE ITpenesoB, ycraHoBaeHHbIX B CHuIl 3.06.07-86.

o) OpraHuzauus, npousBoasuias Beoa B aeicrsue CHMM,
conpoBoxaaer pabory CHMM B coOTBETCTBMU € TapaAHTHHHLIMU
00s13aTeNbCTBAMY U OCYILECTBISET NOCHACrapaHTUHHOE OOCIYXMBaHUE.
TapanTuidbili cpok 3kcmayatrauuuy CHMM — 12 Mec co aHS BBoIaA
CHUCTEMHI B [TOCTOSHHYIO 3KCIUTyaTalHIo.

8.3 IlpeacraBiecHHe uHPOPMALHK HNPH padoTe CHCTEMbI
HenpepbiBHOI0 MOHHTOPHHTA MOCTA

a) B xone cBoeit paboret CHMM undopMupyer nepconan o
TEKYILEM COCTOAHUM MOCTA.

6) OueHka COCTOAHMA MOCTA NPOU3BOIUTCS C MO3ULIUU TpeOO-
BaHUM JEUCTBYIOIINX HOpMAaTUBHBIX tokyMedTos OJH 218.0.017-03,
BCH 4-81 (90), CHulI 3.06.04-91, CHull 3.06.07-86 1o oTaeIbHBIM
KOHTPOJIMPYEMBIM [1apAMETPaM U B LIEJIOM [0 COOPYXEHUIO.

B) IlpH oileHKE UCMPABHOTO COCTOSAHHUA MOCTA NMpPOBEPAECTCA
HaXoXJAEeHUE KOHTPOJUPYEMOIO MapaMeTpa B rpelenax JONyCKOB,
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KOTOpble 3axarTcd B nipockte CHMM u MOryr ObITh YTOYHEHEHI B
[Ipoliecce ONBITHOM 3KkcIutyatauuu CHMM.

r) B Ka4decTtBe KOHTPOJUPYEMBIX I1apaMEeTpPoOB MOIVYT
UCIIOJIB30BATHCA BEJIMUMHBI, IT0JTy4aeMBbIe IIPAMBIMHY U3MEPEHUAMHU MU
KOCBEHHO, HA OCHOBaHUHU Pe3yabTaTOB NPAMBIX U3MEPEHUN APYTHX
BEJIUYUH, GYHKIIUOHAIBHO CBSA3aHHBIX C HCKOMOH BEJIMYMHOM.

A1) K 4ucCiy KOHTPOJNHUPYEMBIX NapaMEeTpPOB, ITOJIydaeMBbIX
KOCBEHHO, MOXHO OTHECTH OTKJIOHEHHUE DENCTBUTEJIBHBIX MMEPEMEILICHU I
(bamaHcHUpa B ONOPHOM YacTU, HAKAOHA ONOp, MUJIOHA M T.II.) OT
TEOPETUYECCKUX 3HAYCHUH, MOJIYYEHHBIX UCX0JA U3 TEMIICPATYPHI
3JIEMEHTA WIH BCEro MOCTa, BECOBYIO OLICHKY TPAHCIIOPTHOrO ITOTOKA,
MOJYYEHHYIO U3 CHTHAIOB OT JATYMKOB, PETHCTPUPYIOLIHX ITPOTrHOBI HITH
nedpopMaliuy 0aJIK¥ XECTKOCTHU, OLIEHKY BEPOSTHOCTH rojiofeaa Ha
€3J0BOM IOJIOTHE MOCTAa U T.1I.

¢) B ciyuae obHapyxeHUs1 HeucrpaBHOCTH B padore Mocta CHMM
YKA3bIBA€T HA 3JIEMEHT KOHCTPYKIMHU, B KOTOPOM AUATHOCTHUPYETCS
JedeKT — Ha NepeMeCTHBHIYIOCS OIIOPY, 3aKJIMHEHHBIN Je(POpPMALIUOH -
HBIH 11OB H T.I1.

X) Ilpy HakannuBanuy CHMM undpopMaumy nenecoodpa3sHo
BRIACIEHHUE IS IJIUTEJIBHOTO XPAHCHUS CYLIECTBEHHBIX COOBITHH,
BO3HHUKAIOLIUX IIPH 3KCILAyaTallUl MOCTA.

3) UHbopMalnio 0 COOBITUSIX, BBRIACIEHHbIX IS XpaHEHUS,
CJexyeT nmoMeniath B 6a3y JaHHEBIX. PaboTa ¢ 62301 JaHHBIX 00eCrIeYBaEeT
BO3MOXHOCTb 00JIee MTyOOKOH aHAJIMTHYECKOH 00pabOTKH U NPOBEACHUE
0000 LIAIIMX UCCACIOBAHUNA IIPOLECCOB 3KCHJyaTallMH MOCTA,
(GOpMUPOBAHHE OTYETOB O €r0 paboTe H T.11.

1) Ilpn avanM3e cOOBITUM, BBI3BAHHBIX HAXOXICHUEM BPEMEHHBIX
NOABUXHBIX HAarpy3ok Ha MOCTy, LenecooOpa3HO HUMETH
CUHXPOHU3UPOBaHHbIE U300paXeHHUsI, MONYYEHHBIE OT BUACOKAMED,
PETUCTPUPYIOUIHX JOPOXHYIO CUTYAUHIO HAa MOCTY.

K) IlepcoHan nonydyaet UHPOPMALHIO O TEKYIUEM COCTOSHHH
MOCTA Yepe3 CTAHLIHIO OTIEpaTopa — OAHY HJIM HECKOJIBKO Y BM, Ha MOHMU-
TOpaX KOTOPHIX OTOOpAXKAIOTCSH TEKYIIIUE 3HAUEHUS NPAMBIX U KOCBEHHbIX
MapaMeTpOB MOHUTOPHHTA, PE3YJIbTaThl OLIEHKU COCTOSAHUAS MOCTA.

9. Texuuka 0e300aCHOCTH

a) O6beM TpeHOoBaHUI [TO TEXHHUKE DE30MaCHOCTH IIPU IPOBEAECHUHA
paboT Ha 00BEKTE, CHAPYXKHM M BHYTPHU NPOJETHBIX CTPOCHHUMH
(GOPMUPYETCH B 3aBUCUMOCTH OT BUAOB BBITIOJHSIEMEIX paboT, TUIA U
OCODEHHOCTEH KOHCTPYKLHMY U BKITIOYAET:
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1) [TpopaboTKy TEXHUYECKHX ¥ OpraHMU3allMOHHBIX PEUIEHHH IO
6e30MacCHOCTH ITOJIEBBIX M3BICKATENBCKHUX paboT HA 3TAane KaMePalbHOM

NPEeANPOEKTHOR MOArOTOBKHM, T.€. BLIOOD CPEIACTB U CITOCODOB OCMOTpA
COOpPYXeHUsA. KOMMIEeKTalMI0 CTPAXOBOYHOro CHapsXkKeHUd (OAEXAY,
BEpEBKMY, KapaOUHBI, JECTHHLBI B cOOTBETCTBHH ¢ FOCT 12.4.087-84,
MNOCT 12.4.107-82 u 1.40.), MOATOTOBKY AOrosopa-apeHan (o
HeODOXOOIUMOCTH) CMOTpPOBOH MANIHUHEI, MEIHIIUHCKOE
OCBUETCTBCTBOBAHUE YY4ACTHUKOB BBICOTHBIX paboT repen uX HauaIoM.

2) MeponpusaTus 1o orpaHHYECHUIO JTUO0 MOJHOMY 3aKPBLITHIO
OIBUXEHUS, WIH NpU BEACHHUH paboT 6e3 orpaHUYEHUA IBUXEHHUS
MpeaAycCMaTpUMBaAKT MEPBI, UCKJIIOYANIKE HAE3A, BO3IMOXHOCTH
OOpYLIEHHUS KOHCTPYKIIUH, NMOpaXeHUs JI0OACH TOKOM, [TApOM U T.I1. OT
pa3MeIllaeMbIX Ha MOCTY HHXEHEPHBIX KOMMYHHKALIMii B COOTBETCTBHH
c T'OCT P 52289-2004, BCH 37-8&4.

6) diasa odbecnedyeHUss HENOCPEACTBEHHOro JHOCTyHa K
KOHCTPYKUMSM MOTYT OBITh HCITOJIb30BaAHbI UMEIOIUECS HA COOPYXKEHUH
O0OYCTpPOUCTBA: CMOTPOBLIE XOAbI, IEPEXONHBIE IIOIANKH, JIECTHHUIIH U
T.1N.

Jh1s obecniedeHUsT 10CTYNa K KOHCTPYKTUBHEIM JIEMEHTaAM HpPH
HEOOXOAUMOCTH YCTPAUBAIOT NOIMOCTH, JieCa U ITOLIAAKU, HACTUJIHI,

JIIOJbKUY, NMPHUCTABHBIE JECTHHULBI, CTPEMSAHKH, & TaKXKe HUCHOJIb3YIOT
CMOTPOBBIE MALIHMHBI, BBIIIKH.

Ilepen HayanoM padot Bce 00ycTpoOMCcTBa, 00eceyUuBaKOIIUE
OOCTYIl K JETANSIM U 3JIEMEHTAM KOHCTPYKLMH, MIPUHHUMAIOTCH K
HUCIIOJb30BAHUIO PYKOBOIUTENEM pabOT MO MOHUTOPUHTY.

B) IlpH BHINNOJAHEHHH paboT HA COOPYXKEHUU IO MOHHUTOPHUHIY
pabOTHHUKHU cOoOMIOAAI0T TpeOOBAHUA HOPMATUBHBIX JOKYMEHTOB

(FOCT 12.0.004-90, CHulIl 12-03-2001, CHull 12-04-2002) no oxpaHe
TPYJa U TEXHUKE O€30ITaCHOCTH.

r) Jluua, npoBoasAiiMe paObOTH B MOJEBHIX YCJAOBHUAX (HA
COOPYXEHHUH), NPOXOOAAT BBOAHBIA (OOIIMI) HHCTPYKTAaX B OTAENE
OXpaHbl TpyJa IMpeAIIpUSITHS, a TAKKE MHCTPYKTAX HEITOCPEACTBESHHO HA
00beKTEe, NPOBOAUMBIN YIIOJHOMOYEHHBIM JULIOM. I[IpoBeneHue
UHCTPYKTaXa PUKCHPYETCS B CIIELIUATBHOM XypHase ¢ pOCITUCHIO JIMLIA,
IIPOBOJAMBILEIO HHCTPYKTAX, H pa0OOTHHMKA, IPOMIECIINECTO UHCTPYKTAX.

n) Jluna, npoponguiye ooC/IeA0BaHUE, UCTIONB3YIOT HEOOXOOHUMBIE
3aAllUTHBIC MPUCIIOCOONEHUA U CHNELOREXKAY, 3alIUTHBIEe KACKH;

MPEIOXPAHUTENBHBIC TOACA ¢ YKA3aHHEM MECTA 3aKperuteHUA KkapabuHa
U CTPaXOBOYHBIX KAaHATOB (IIPH HEOOXOAUMOCTH); CpeaCTBa OOLIETrO U
UHIAMBUAYAJIBHOIO OCBEILICHUS MECTa PaboT, CTieloae XAy, HE UMEIOULYIO
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O0JITAIONIUXCA ¥ CBHCAIOMIMX YAaCTEH BO H3OECXKaHUE 3alCIIEHUSA C
3JIEMEHTaMU KOHCTPYKIIHM, allapaThl ¥ NIPUCTOCOOIEHUSA IS 3alIATHI
I/1a3 4 ABIXaTENbHBIX MMYTEH (MACKM, OUKHU, PECITUPATOPHI, IPOTHBOTA3LI,
T.11.), IPUMEHAOIUIHECSH Ha JaHHOM O0BEKTEe B COOTBETCTBUM C
MMEIOIUMHUCH BpEeIHBIMHU (PAaKTOpaMH.

¢) Bce paboTH 1O OCMOTPY, 0O6MEpaM U HCIIBITAHUAM KOHCTPYKU M
Ha BBICOTE 00JIEE TpEX METPOB, KaK IMPaBHIO, IIPOBOISIT C NOIMOCTEN.
BeinonHeHue 3THX paboT 6€3 MoAMOCTEH JONYCKAeTCS TOJBKO NMPH
HEBO3MOXHOCTH UX YCTPOUCTBA, C IPUMEHEHHEM IIPEIOXPAHUTEbHBIX
IIPUCIIOCODIEHU N (HATSIHYTBIX CTaIBHBIX KAHATOB, CTPAXOBOYHBIX CETOK
U T.J.) U MOHTAXHBbIX [TOSCOB.

ExenHeBHO nepex HA4aJIoM padoT IMMPOBOIAT IPOBEPKY COCTOSHUSA
JIECOB, NOAMOCTEH, OTPAXICHUH, JIIOJEK, JECTHHUIL, B ClIydyaec HUX
HEUCHPABHOCTY MPUHUMAIOT HEOOXOOHUMBIE MEPEI IT0 PEMOHTY.

X) bpurazasl, npoBoOAALINEe OCMOTPHI BHYTPHU OaJ0K NPOJIETHHIX
CTPOEHUI, UMEIOT B CBOEM COCTABE HE MEHEE TPEX 4YeJIOBEK C
MHIMBUIYAIbHBIMU CPEACTBAMM CBA3M (palliH) U BO3MOXHOCTbIO BBI30Ba
(Tes1edPOH, pallMM JaNbHEro AeMCTBHUS) CPEICTB aBAapUHHOH U CKOpOi
IIOMOILUM.

3) PaboTel BHYTpM 0AJIOK IMPOJETHHIX CTPOEHHUHA (HaA BEICOTE)

BBEIIIOJIHAIOT B CBETJIOE BPEMSI CYTOK.

1) [Ipu padborax Ha Mpoe3xei YaCTH U Ha MOAXOLax COOMI0AIOT
TpeboBaHus «IIpaBun sopoxHoro AsuxeHusa», FOCT P 52289 - 2004, c
MCIIOJNb30BAHHEM HEOOXOIUMBIX 3alHTHBIX XKHUJIETOB,

IPEAYTIPEAUTENIBHEIX 3HAKOB.
K) [1py HEOOXOOAMMOCTH pa3MEIIEHHS BCIIOMOraTeIbHbIX MAIINH

M MeXaHH3MOB Ha Npoe3xXeil YyacTu MPpOJETHBIX CTPOSHUH U3BEMIAIOT
OpraHbl YNIpaBJIeHUSA aBTOMOOWIBHBIMU JOPOTaMU, a@ TAKXKE MECTHEBIE

opraisl [MbbB/I.
JI) YYaCTHUKH IPOBEACHUS BEICOTHBLIX pabOT UMEIOT MEIUILIMHCKUE

CIIPaBKH O JIOITYCKE K HUM, CTPAXYIOTCS OT HECYACTHOTIO C/Ty4asi, H UMEIOT
[IOJINC MEIUIIMHCKOIO cTpaxoBaHuA. JIuua Monoxe 18 et Kk paboTaM He

IOIYCKAIOTCS].
M) TpeboBaHus 6e3onacHocTH npyu 3Kcnnyarauuuy CHMCM

YCTAHABJIUBAIOTCS ClIeLUaJIbHBIM Pa3c/IOM JO/DKHOCTHBIX MHCTPYKLIUH
U (W) MHCTpYKUUH 1o 3kcruryarauuy CHMCM H MMEIoT CCBUIKH Ha
UHCTPYKIHMH IO KCIUIyaTallMHN TEXHUYECKUX CPEIACTB.
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Knioyeihie CIOBa: MOCT, MOCTOBOE COOPYXEHHME, MOHUTOPUHT
COCTOSSHHUSA MOCT2, MOHHUTOPHMHI MOCTA, 3KCIIJIYaTHPYEMBIH MOCT,
TEXHUYECKOe COCTO;IHUE, O€30MMACHOE COCTOSTHHUE, KOHTPOJILHBIN
MOHHTOPHHT, IepHOAHYCCKUA MOHUTOPHUHI, HEITpepbIBHB 1 MOHUTOPHHI,

CUCTEMa HepephIBHOIO MOHUTOPUHIa MOCTA
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IIpnioxenue A
(pekoMenyemMoe)

CpencTBa n3MepeHHs NpU NEPHOIHIECKOM MOHUTOPUHTE
(npubopuI, 000pYyIOBAHKHE, METOTHKH)

A.l BHIIIOJIHEHHE ClIeMAJIBHBIX UHCTPYMEHTAIILHBIX U3MEPEeHU
IPA MOHHUTOPHHIE TPOJAETHBIX CTPOCHHH MOXET OBITh 06ECIIEYEHO
CJICAYIOLIUMH CPEACTBAMH U3MEPEHHUA, MPHOOpaMH H 000OPYIOBaAHUEM.

A.l1.1 JIuHeHble TIEpEMELIEHUS H3MEPSIOT C NOMOMBIO
MHOTOYHUCJIEHHBIX JATYUKOB B CTATUYECKOM M IMHAMHYECKOM PCXKUMAX:

- OnToBOJIOKOHHEBIE AATYHKHU Aedopmaluii ¢ 6azoi ot 250 MM 110
10000 MM paszperieHreM 2* 10 KOMILIEKTYeMBIE TEpPMOIIapaMH (PUCYHOK
A.l).

- JedopMOMETPEI (CTATHKA), O0ECIIEYHBAIONIINE ONpEACIeHUE
BEJIHUYMHBEI OTHOCUTEABHOM JedOpMaliMy ¢ TOYHOCTBIO H0 20« 10°.
Hanpumep, nedopMoMeTprl 6a30it MaMepeHNs 500 MM ¢ LieHOH JeNeHUA
uHaukKaropa 0,01 MM, guana3oHoM uaMepeHud 10 MM, UM Da3zoit
300 MM ¢ nenoit usmepeund 0,001 MM aAMana3oHOM U3MepeEHU S MM M
np. ledopMoMETphl KOMIIEHCUPYIOT COOCTBEHHBIE TEMIIEPATYPHLIC
nedopManuu U060 UMEIOT MAJILIA KO3PPULMUESHT TEMITEPATYPHOTO
pacIIupeHus (PHUCYHOK A.2);

- DNeKTPUYECKUE NaTYUKU NepeMElieHUH (CTaTHKa, AUHAMU KA )—
WHIAYKTHBHBIE, ONTO3JICKTPOHHBIE, MOTEHLIMOMETPHUECKHUE, CTPYHHBIC
(PUCYHOK A.3) M T.A., 00eCcTeYnBAOKE ONpPEIENEHUE BEJIUYUHBI
OTHOCHTEAbHON JedopMallMH C To4YyHocTh po 20°10° ¢
COOTBETCTBYIOIIECH 0a30i U3MEPECHHUM, TIPH OTOM CJIeAVET YUYUThIBATEH
BIAWSAHHE OKpYyXawlie reMIIepaTyphl Ha KOHCTPYKLIKIO HaTYHUKA.
[TepcHEeKTHBHOCTL HATYUKOB, BO3MOXHOCTE TMNOAKIKYEHUA
6eCIIPOBOAHBIX KAHAIOB Tepenayu HHOOpMaIIHH.

A.1.2 YrnoBoie mnepeMEIIEHMS U3MEPAIOT € MNMOMOIUBIO
MHOTOYUCITIEHHBIX JAaTYUKOB B CTATHYECKOM U THHAMUYECKOM PEXHMAX,
a TAKXKE reoJie3MUeCKUMH METOAAMU:

- 3JIEKTPOHHbIE YIJIOMEPHI C TOYHOCTBIO CHATHUSA OTCYETA (CTATHUKA)
He MeHee 2,5-3,0+107° paauaH. Yroa noBopoTa ONpeaAcAsAOT 0o
TApUPOBOYHOU Tabauue, YyCTAaHaABIMBAWINCH KOIPPUIHEHT

npeodpa3zoBaHus PUKCHUPYEMBIX NIPUOOPOM NapaMeTpoB AJIA KAaXIOro
JATUUKA,;
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- 9NIEKTPOHHBIEC YIJIOMEPHI pa3pelicHUeM HE MeHee 57 (YyTJIOBBIX
CEKYHI) C BO3MCHHOCTBIO UCMOJIB30BAHUSA BeCIIPOBOAHBIX JIMHUHN CBSA3U
C OIM3KUMHU XapaKTepUCTUKAMU U3MEPEHHNA (DHCYHOK A.4);

- CUCTEMBI OPUEHTALMM (ITHPOKOMITACKE);

- CUCTEMBI KOCMUYECKOH HAaBUTaLUHUHU 1A MACCUBHBIX BAHTOBBIX
COOpPYXeHHUH paspeniecHUEM 10 10 MM,

A.1.3 OnpeneneHust HANPSEXKEHUHU B OETOHE.

(OCHOBY H3MEepPEHHU U COCTABAAIOT TEH30HaTYHKNA CONMPOTUBIIEHHUS
¢ 6a30if 50 MM U TeH30U3MEPUTEJL YYBCTBUTENHHOCTHIO 1 * 107° e TUMHHIL
OTHOCHTEJbHBIX JeOpMalIvi.

A.1.4 [IluHaMHUYecKIE XapaKTEPUCTHKHU KOHCTPYKIMU ONTpEENAIOT
1O cielInaibHOH MeTonuke! B aManaszoHe yacrtor 1-500 It ¢ moMoLIbIo:

- COBPEMEHHBIX 3JIEKTPOHHBLIX MHOTOKAHAJIBHBIX BUOpOAHAIH-
3aTOPOB CIIEKTPa, OCHALEHHEBIX aKcelepoMeTpaMu, paboTalollluMHU
ODHOBpeMeHHO B X,Y,Z MIOCKOCTAX ¢ HaYaAdbHBLIM AUAINa30HOM
U3MepeH U YyacTtoTht He Hke 1 I

- MEXAaHHYECKOro yCTpoucTBa «Iedrepa», mo3BOJAOIIETO
(bHUKCUPOBATD IIEPEMELLICHUSA U TUHAMHUKY KOJIeOAHUH B JIBYX IUTOCKOCTSIX,
HO HE OIHOBPEMEHHO.

A.2 PaGoTtel O (paxKTy pacKpbLITUSA U 3aMepy TpeuluH B OeTOHE,
JIMHEHHBIX B3aUMHBIX MTEPEMEIICHUNA KOHCTPYKIIUH, nedhopMaliuii 1
NMporuboB OT BpEMEHHOM HATPY3KH IIPOU3BOISIT C IOMOIILIO:

- 3JIEKTPOHHBIX TPECUIMHOMEPOB, padoTalINX HAa IPHHLHUTIAX
TEH30MEeTPpUU pa3peiieHueM 1*10°, CTpPYHHBIX, HHAYKTHBHBIX U
OTITOBOJIOKOHHBIX JaTYUKOB C MCIOJb30OBAHMEM TIPOBOAHOW H
0eCIIpOBOAHOM CBSI3U, MOHTUPYEMBIX CTALUOHAPDHO HAa OOBEKT MPH
IVTUTEJbHBIX HAOMOAEHUAX U UCTIBITAHUSX (PUCYHOK A.5);

- MEXaHNYECKUX MEPHBIX IIYNOB (ImaromM ot 0,1 MM), HakJIagHBIX
AATYUKOB, MAAYKOB U 3TAJOHHBIX TpadapeToB IIUPUHBI PACKPHITUS
TPCUIMH;

-~ MEXaHUYECKUX UHAUKATOPOB 4YaCOBOrQ THUIIA LEHOM JeJcHUA
0,01-0,001 MM ¢ yiutuHsionie 6a3oii ot 100 MMm;

- BUXPETOKOBBIX He(@EKTOCKOIIOB Mg padoThl HAa METadjle
pa3pellieHueM packpbITus TpeivH 0T 0,02 MM ¥ onipesiesieHHEM INTyOHHEI
nedekra;

- YJIBTPa3BYKOBBIX TOJILIMHOMEPOB U Ae(PEKTOCKOITOB 111 pa0OTHI
HAa METaJUIe, OCOOEHHO INPH OAHOCTOPOHHEM HOCTYIIE, pa3peUIcHUEM OT
0,1 MM 10 300 MM;
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- BUXPETOKOBEIX TOJHIMHOMEDPOB JIAKOKPACOYHOI'O NMOKPHITHS
MeTAJLIOB paspetiecHHueM ot 0- 1000 MmxM;

- 3JIEKTPOIIPOBOAHBLIX MACTHK, HAHOCHUMBIX B MECTaX pPa3BUTHUA
TPEIMH i (PUKCALIHM MX PACKPBITHA C IEpefadeil CHTHaIa 1o JIMHUAM
CBA3H.

A.3 KOHTPOIb Fr€eOMETPUYECKOTO OYEPTAHUS KOHCTPYKIIUU H
NPOE3XeH YaCTH BBIMTOMHSIOT IPY MOHUTOPUHIC OOBIYHLIMU CpEACTBAMHU
JINO60 C MOMOWIBIO CPEACTB JIEKTPOHHUKH, HUCHOJB3YEMEIX MpPH
0bCNICHOBAHUM MOCTOBbBIX COODYXKECHH:

- Ta3epHBIX CKAHEPOB IS JUCTAHIIMOHHOU TCOJOJUTHOH CHheMKH
OOBEKTOB IO YCTAHOBJEHHBIM MapKaM pa3pelieHHEeM 5 MM U
IIPOrPAaMMHBIM ODecrneueHHeM, NO3BONSIOUIUM CTPOUTHh TPEXMEPHDIE
MOJEIH,

- ONITUYECKUX TEOJONUTOB PA3PEUICHUEM OT 17 M 3JIEKTPOHHBIX
Taxeorpagos, COBMEMIAIOIIUX B ceOe PYHKLIMM HUBEJITUPOB, TEOJOIUTOB
U JATBHOMEDPOB C NPOIrPaAMMHBIM OOeCIIEUCHUEM, IS ITOCTPOCHUSA
npodiieit Mo U3IMEPECHHBIM 3HAUYCHHAM;

A.4 s onpeneneHUuss tTeMneparypbl ¢ To4HOCThIO 0,5 °C u
BNAaXHOCTH KOHCTPYKHHUH U BO3Jyxa NOMHMO OOBIYHBIX CPEACTB
U3IMEDPEHUH, TEPMOMETPOB U IMCHXPOMETPOB PEKOMEHIAYETCH
HCITIONB30BRATh:

- 3JIEKTPOTEPMOMETPHI, TEPMOMNAPH!, MMUPOMETPHI U TAOJIETKH-
TepMOrpads 3HEProHE3aBUCUMBIE C HAKOIUJIEHUEM B aBTOMATHYECKOM
pexXHMe 110 3alaHHOM IMporpaMme onpoca 10 2000 3HauyeHuit, BraroMeps!
(C mepUOAUUYECKHUM CHATHEM OTCYETOB WJIH C HAKOIIJIEHUEM
HHbOpMaIMM, a TaKXe ¢ 00paboTKON U nNepeaadel MHGOpMaUUM Ha
KOHTPOJABHBIN [TYHKT);

- TEIUTIOBU30PH ¢ paspeuieHHeM 0, 1°C, xoTopsie npu nopaboTke
METOLUK MO3BOJIAT BRISABJISITE OCJIaONeHHBIC Y3/IbI OOJTOBBIX COEIMHEHHH
B JUHAMHMKE HArpyXeHUs TPAHCNOPTHLEIMU IIOTOKAMU 324 CYET nepenana
TeMIlepaTyp, HAUCTAHLHOHHBIM OECKOHTAKTHHRIM METOAOM
CKAQHUPOBAHHEM TEIJIOBOTO MOAA B KOMIIBIOTEPE; B ABUXEHHH
(bUKCHUpPOBaTh MECTA MPOTEYEK TUAPOUIOIAUNK B AaBTOMATHUYECKOM
DEXUME,

A.5 JIns KOHTpoOJS INUTEAbHBEIX ae¢PopMaliMHi Marepuyaia
HCIIONb3YIOTCH NTMHEHHBIC JaTYKKH POTOYNPYIrOCTH M NpUlbOop creMa
[MOKa3aHHU.
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A.6 [Ina onpenesieHUs TAHEHHBIX MepeMelleHHI KOHCTPYKLUMUHU
Moa AEUCTBUHEM TPAHCIOPTHBIX NMOTOKOB MCHOJAB3VIOTCH JATUYUKU

AKCEJIEPOMETPHI ¢ BTOPHUUYHBIMH NpHbopamu npeodpa3oBaHUS B

MepeMELleHUE 10 3 OCAM, YBA3aHHBIE U ¢ CUCTEMOM paCIO3HABAHUSI
00pa3oB.

A.7 PaborTsl n1ng BHISIBACHUS TPEHIMH HA PAHHUX CTaIUAX
(hopMiINOBaHUS, UX HAPACTAHUS B METAJLIE U OETOHE BHINIOJIHSAIOTCS ITPH
MOMOIIIU MeTOA0B axveTyecKor aMuccuu 'OCT 27655-88, NDIS 2421,
«TpeOOBAHHUSA K TEXHUYECKHM CPEACTBAM U CUCTEMAM KOMILJIEKCHOIO
obecriedeHUs1T ©€30MAaCHOCTH, ABTOMATH3ALUMU U CBSI3U
MHOroyHKLIMOHAIBHBIX BBICOTHBIX 3[1aHUH H KOMILIEKCOB», «A Proposed
Standard for Evaluating Structural Integrity of Reinforced Concrete Beams
by Acoustic Emission», (npu6op «Jlens —-M/A-Line32D»u ap.).

A.8 OLeHXa COCTOSIHMS MATEpHAJIa KOHCTPYKUMM ¥ apMaTyphl
BBIIMOJHAETCA HEpa3pyLIaloNIMMU MeTOHaMH (pHCYHOK A.6, pPUCYHOK
A.7):

- MapO4YHYIO NMPOYHOCTh OETOHA HA CXAaTHE, KaK NPaBHJO,
OLIEHUBAIOT 10 METOAY OTCKOKAa C MOMOLILIO MONTOTKOB «llIMuara»,
METOIOM OTpHhIBA LUTAMIIOB U BBLIPHIBA M NyTeM OTOOpa KEPHOB M3
KOHCTPYKIHH C UCITBITAHHUEM HX B JIAOOPATOPHBIX YCIIOBHUAX;

- TOJIUWHY 3alIMTHOTO CN0OA 0E€TOHA OLIEHUBAXT NPUHOOpaAMH
IIOMCKa ApMAaTypHl B [uamna3oHe 10 120 MM;

- CTENEHDb KOPPO3UHU apMaTypbi B OETOHE OLIEHHUBAIOT 110 METOOY
NNOTEHIHANOB ¢ NOMOUIBK CHEIMANBHOIo O0OPYAOBAHHA M IO
cneunanpHbIM MeToouKaM DGZ B3, ASTMC 876-80, BS 1881 Part 201;

- CTENEHb INYOHMHBI pa3pyliecHUA LeMECHTHOTIO KaMHA, T.€.
KapOOHM3alIUHU, OLIEHHBAIOT HA MECTE, HAIpUMED, NNYTEM HAHECCHHS
XUMHYECKOT0O BOOHO-CIUpTOBOro 1%-Horo pacreopa deHondraienHa.
N3MeHeHe OKpacKHd CBEXEro CKoJia 6€¢ToHa OT pO30BOro IBETA AO
OTCYTCTBHSA OKPAaCKH XapaKTepH3yeT ryOMHY KapOOHHU3aL[MH 3aIIUTHOIO
CJIOS apMaTyphl,

- IPOYHOCTHBIE IMOKA3aTCAH META/IA OLEHUBAIOT ¢ MOMOIUbIO
CNEelHaJLHOI0 NUArHOCTUYECKOTO O00OpymoBaHWUA, HaNpHUMED,
YJILTPa3BYKOBBIMH U JHHAMHUYECCKUMU TBepaIOMepaM ASTM-A956-96. B
rocjaeaHee BpeMs MOABWINCH ITCPEHOCHBIE MPUOOPLI IS OLIEHKH COCTABA
METAJUIA 11O CHEKTPATIbHOMY aHAJIU3Y.
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YcTaHOBKA ceHcopa C TepMOIIapoi
Ha OMoOpe MOCTa

PucyHoK A.1 OnbIT NpUMEHEHHUS ONTOBOJIOKOHHBIX JaTYUKOB IS
MOHHUTOpHUHTIa bonbimoro MockBopeKoro Mocra

CucTeMa onTOBOJIOKOHHOIO MOHHTODHHIA
JaTYMKU HEYYBCTBUTEJBHBI K BO3JEHCTBUIO TEMIIEpATyphl, 3JIEKTPO-

MArHUTHBIX MOJei, Koppo3uu. JaTUYMKH MOXHO 3aMOHOJIMYUBATH B

KOHCTPYKLHMIO UM YCTAHABJIMUBATh Ha €€ MOBEPXHOCTH. ABTOMATHUYECKOE U

OUCTAHLUUOHHOE YIpaBJI€HHE, BO3BMOXHOCTH MHTErpalMy C aHAJIOTOBbIMH

cucreMaMi cbopa uHpopMauuu (TepMOIapbl, TECH30METPHI U I1P.).
B0O3MOXHOCTH CUCTEMBI:

Pa3pewaomas cnocobHocts: 2 MUKpoHa (2/1000 MM) He3aBUCUMO OT
JUTMHBI JaTYMUKA.

ToyHoCTS: BeillIe yeM 0,2% u3MepeHHO#N 1edpopMaLHH.
MakcuManbHas WIMHa Kabessi: 1o S KM.

BpeMs uaMepeHui: MeHee 7 ¢ LJis KaXI0ro JaTy4ka.
KanubpoBka: He Tpebyercs.

MakcuMaibHOE YUCJIO JAaTYUKOB: HEOTPAHUYEHHO.

BMEeCTUMOCTE HAKOMMUTENBHOTrO ycTpoucTna: npubausurensHo 20000
U3MEPEHUH.

Ha o6pekTe 6b10 ycTaHOBJACHO 22 maTtyMvka (16 maTyuMKoB ¢ JJIMHOM
aKTHBHOM 30HBI 6 M ¥ 6 TepMonap). JlaTYMKH pacnoJiarajy B LIEHTPAJIbHOM

PYCJIOBOM MpoJieTe MocTa. CxeMa YCTaHOBKM JaTYMKOB NMpHBEAEHA Ha PUCYHKE.
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PucyHok A.2. [ledopmomeTp, 6a3a usmepeHus 300 MM



0)

Pucynok A.3. JIaTYuKM IJTUTENTbHOrO HabMIOAEHUSI, pACKPBITUA
TPEIUH B KOHCTPYKLIMH U YTIIOMEPHI:
a — JAaTYMKH MEPEMELICHUN; O — JaTYMK PACKPBITHUA TPEUIUH C

paguokaHaioM (6a3a usmepenui 50+100 MM,

pa3peweHue 0,025% ot 6a3pi+, nmorpetiHOCTh +0,2% OT 6a3sl ,
reMnepatypHbii 3¢ ¢exT 0,02 MM/°C); B — AATYHMK yI/Ia HAKIOHA C
pagMokaHaioM (auamnazon +3° + 10° paspemenue 1 ¢)
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PucyHok A.4. DJeKTPOHHBIA YIIIOMEP C TOYHOCTBHIO CHATHSA OTCUYETA
(ctatuka) He MeHee 2,5-3,0 » 10 paauaH, pa3pelieHUeM He MEHeE 57

(YIJIOBBIX CEKYHN)
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PucyHok A.5. JlaTYUKH KOHTPOJISAA PACKPBITUS TPEILMH:

a — MEXaHUYECKUM JaTYUK KOHTPOJISA PACKPBITHA TPeIIUH (auana3oH
usMepeHus 4 mMm, war 0,2 MM, paspeuieHue 10 0,02 MM); 6 — n1abJioH
JUIS1 OLICHKM PAaCKpPHITUSA TPEILIUH;, B — ONTOBOJIOKOHHBIN JaTYHUK HA
TpelMHe B cBoae baarosemeHckoro cobopa MockoBckoro Kpemis

(6a3a uaMepeHus 250 MM, paspenieHue 0,002 MM,0THOCUTEIbHAS
nedopmauus 8*10°)
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PucyHok A.6. [1pubopsl Hepa3pyLIawiero KOHTPOJIs
Xes1e300eTOHHBIX KOHCTPYKLUM:
a — TBEpIOMEP IO METAJLTY; 6 — U3MEPHUTENb CTENEHU KOPPO3UHU
apMaTypbi, B — U3MEPHUTENDL NIPOYHOCTY OETOHA Ha CXKaATUE

MHTPOC oGb»exTHBHO ONPegenser n perncTpnpyer
COCTORHME KaNaros:

*  H3Mmeprer ornochTennHyo NOTEPIO CEYEHHMA
HaHATO8 KDYyrnoro CENEHMA, NAOCKHUX 1
PEIMHOTDOCOB WA HOHATOB

* obGnapywunsaer HAPY)XHbIE U BHYTPEHHHE
fIOHaNbHIE AEDENTE B Bnge cbpsBa NpoOBONOK
M ARTEH KOUPOCIHM

Bnaropapn fePeKTOCKONMHM CBOECBPEMEHHAR 3aMENS

HAHATA M0 PAKTHIECKOMY COCTORHMIO NOIBONAET CHHINTS.!

*  PHUCKM INCNAYATALMM NOTEHUHANBHO ONACHBIX
NPOMoiuinerHbiX 0ObLEKTOR

' IKOHOMMHYEeCHHE NOTEDRA OT NPEemACBPEMEHHOW
FaMekbl TGAHO0 NaHATa

PucyHok A.7. YCTpoicCTBO U1 A€(PEKTOCKONMUHY KAHATOB



IIpunoxenne b
(pexomMeHnayemoe)

IIpoBeneHUe HHCTPYMEHTANBHLIX H3MEPEHMH IPH HEPHOIHIECKOM
MOHHTOPHHIE

B nipunoxXeHUH NpUBEIEHBl PEKOMEHAALUU MO ITPOBEAECHUIO
HHCTPYMEHTAJBHbIX UBMEPEHHUH NPUMEHHUTEIBHO K BUJaM pador,
BBINMNOJIHAEMBIX NP MOHUTOPUHTIE (CcM. pa3aen 7). Ilpu 3ToM He
UCKIIOYEHB JOpYrue METOABI HU TEXHOJOIUU TMIpOBENEHUSA

UHCTPYMEHTAJIBHBIX U3MEPCHUM, 00€CIIEYMBAOINX peUIEHUE 3aday
MOHHUTOPHHTA.

b.1 [Ipx ocMOTpe BHINMOJHSIOT HHCTPYMEHTAJIbHBIE H3MEPEHUSA
ODHapyXEeHHBIX Je(PEKTOB: ILTOLIAAHN MPOTEYEK, HApYLUIEHUE 3aIIUTHOTIO
CJIOSI, CETKHA TPEIUMH, IVIMHBI U IIHPHHbI pacKpPhITUSA TpelUH. s
M3MEPEHUM UCTIONBH3YIOT CTAJIbHLIC IMHEHKU, INTAHTCH HUPKYIN, MEPDHBIE
I1a0JOHBI, LIYIILI U JPYIrUe cpeacTBa M3MepeHus. g HabaoaeHus 3a
Pa3BUTHEM TPEIIUHBI, KPOME TOI'O, YCTAHABIIUBAIOT «MasTdKH». DTHU BHEI
padoT BHITOIHAIOTCS [IPH 00CIeNOBAHU U (IMAaTHOCTHKE) COOPYXEHHKM U
HE ABJISIOTCS CrielMa/ibHBIMH.

b.2? WimepeHune TOJAIIMH OeTajJel UM 3JIEMEHTOB
METANNOKOHCTPYKUHM B MeEcTax, I'lie H3MepeHUsA JIMHEHMKOMH,
IITAHTCHUMPKYJIEM, IMAaOAOHOM HE€ MOTIYT OBITH BBIINOJHEHBHI,
OCYILIECTRILIIOT IipubdopaMu Y3 K (yasTpa3ByKOBOro KoOHTponst). I'lpu aTom
BBITMTOJIHSIOT 3a4YUCTKY NOBEPXHOCTH METaJL1a (C ABYX CTOPOH) OT KpPacKH
U IPOAYKTOB KOPPO3HH, KAJIUMOPOBKY NpHUOOpPa HA COOTBETCTBYIOLIYIO
MapKy (THIT) MeTa/Ula, KOPPEKTUPOBKY PEeXHMa KATHOPOBKH B MeCTax,
IA€ JOCTYITHO HENOCPEICTBEHHOEC U3MEPEHUE TOJIIMHBI, HAIIPUMED,
NITAHTE€HUHMPKYJieM, miabsioHoM. M3MepeHHsT NpruOOPOM BHIMTOIHSIIOT HE
MecHee 3 pa3, a IpU OTKJIIOHEHHH OT CpEeAHEN BeJIMYHMHBI O0jiee YeM Ha
15% mnOBTOPAIOT U3MEPEHUSI.

b.3 IIpouHoCTHRIE xapakTepUCTUKHU OeToHA (Mapky OeTOHA)
ONMPENCHAAIT, KaK NnpaBulo, HepaspywrarwomuMu MetonamMu (CHull
2.03.01-84%), HanmpuMep, C UCTTOAb30BaHUEM MoNOTKA «IIIMuara». [Ipu
3TOM Ha 3aIIUTHOM NOBEPpXHOCTHU O0e¢ToHA (15x15¢cM) 3aMephl BRITIOTHSIIOT
B 3 cepuH 110 10 «yzapoB» MOJIOTKOM.
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B HEOOXOAUMEIX ClydassiX NPOYHOCTh OETOHA ONPENENnsioT B
nmadbopaTOpUU INMPU UCHOBITAHKWY HaA Npecce obpa3loB, B3ITHIX U3 ODETOHA
koHcTpYKUUHU (TOCT 28570—90,TOCT 22690—88). OT60p KEepHOB
OCYLIECTBASIOT OYpOBOM YCTAHOBKOW C MCNOJb3OBAHUEM KOJBLEBBIX
KOpOHOK. B 1ab0opaTOpHBIX YCIOBUSX U3 KEPHOB IOTOBIT 0Opa3iibl
CTAHJIAPTHBIX PAa3MEPOB I HCNBITAHUA.

b.4 TomuuHy 3aIMTHOTO CJ1I0S OETOHA OfIPENeaIIOT H3MEPUTEISIMU
TOJHLMHBI 3AILIMTHOIO CNIOS C IIPEABAPUTEIBHOM 3aYUCTKON NMOBEPXHOCTH
(CHATHE HEMEHTHOIO «MOJIOKA»).

b.5 [1yOuHy KapOoOHU3aLIMU OeTOHA ONpenensIOT N0 BHYTPEHHEH
MOBEPXHOCTH OTBEPCTUH nuaMeTpoM 10-12 MM, TpoOYpEeHHBIX B HETOHE
Ha IJIYOMHY 3aLMTHOTO CNOst. U3MepeHUs BLITIOJIHSIOT B MECTaX, BHELHE
HeONnaronoJYYHEIX (HarpuUMep, VYBIAAXHEHHBIE, CO CJcdaMH
BbILIEJTAYMBAHUSA U T.11.)

b.6 ConepxaHHe XJIOpUOOB B OETOHE ONpEHE/siIoT 1o obpa3nam

(mpoGaM), B3STHLIM NMpHU OYpEeHUH CKBaXXuH nuaMerpoM 10+18 mm. Ilpwu
3TOM OTOOD NMPod OCYINECTRIAIOT B MECTAX, BHEIIHE HEOJIATrOMOJIYYHbIX,
Ha IIYOUHY 3aUIMTHOrO ¢JI04g 6€TOHA.

PaboThl BBINIONHSIIOT B COOTBETCTBHM C HAEUCTBYIOILIUMHU
MeToaMKaAaMH (MeToauKa onpelesIcHUs CONEPXAaHUA XJIOPUIOB B
XKeI1€300€TOHHBIX KOHCTPYKLUAX MOCTOBBIX COOPYXXKCHUH).

B.7 ®Ou3suko-MexaHHYECKHE XapaKTEePUCTHKHU MeTajlia
onpeneyJdalT No odOpa3zinaM, OTOOpPAHHBIM C COOTBETCTBYIOIIHUX
HCCIEAYEMBIX KOHCTPYKLIMIA.

[Ipu 3TOM HCHOABL3YIOT CTAHAAPTHHIE METOAMKHU OINpeacJeHHUS
MapKu METajlla, NIpeaeaa NMpoYHOCTH U TEKYUYECTH, OTHOCHUTEIBHOTO
U3MeHEHUS, yaapHoi#i Bs3KocTH, cBapuBaeMocTH (ITOCT 22536.0—87,
IF'OCT 18895—97, TOCT 1497—84, TOCT 1759.0, TOCT 6996—66*,
TOCT 12004—81*, I'OCT 14098—91, OCT 7564—97 ).

18 Hepa3pylIalouiero KOHTPOJIA TBEPAOCTH METAIUIA HCITOJB3YIOT
TBEPIOMEDHL.

b.8 HabswoaeHnd 3a B3aUMHEBIM TTOJIOXEHMEM CONPSATAEMBIX
3JIEMEHTOB OCYUIECTB/SIOT C UCHOJB30BAHUEM OOBIYHEBEIX CPEIACTB
U3MEpEeHUs (JIMHEEK, IUTAHTCHUMPKY/IS, Ma0JI0HOB). OCOOBIN HHTEPEC
NpEeaACTABJAIOT JIEMEHTHI MOCTOBOIO COOPYXEHHUsI, padOoTalOLIHE KaK
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MEXaHU3MBI: 1EPOPMAMOHHEIE IWBLI U ONOPHBIE YacTH. Hanpumep, B
OMOPHBIX YACTIX (QUKCUPYIOT HMX IIOJOXEHHE OTHOCHTEJIBHO
noA(PepMeHHUKOB OIIOP U OAJIOK IPOJIETHLIX CTPOEHMI, CMEIIEHHE
OIMOPHEIX YaCTE€H, HAKJIOH BAJIKOB, BBIMUPAHWE PE3UHH U T.1I. A
M3MEpPEHHUS MEPEMENICHUN B HIBAX 3a0E/IbIBAIOT MAPKU B COIIpSIracMble
3JIeMEHTH OalloOK B 30HE ONOPHBIX 4YacTed M KOHCTPYKLUH

neopMallMOHHBIX LIIBOB.

5.9 HabaoneHUs 32 U3MEHEHUEM FeOMETPUYECKOro oYepTaHUus
0aj0K NMPOJETHBIX CTPOCHUK U ONOP BHIOJHAKOT F€OAC3HYCCKUMHU
HHCTPYMEHTAMHM I10 MapKaM, YCTAHOBJICHHBIM B XapaKTEPHbBIX MECTaX
KOHCTPYKLIMHM. B OT/IHUME OT reo1e3M4eCKUX paboT, BHINOJIHAEMBIX IIpH
o0cyieIOBaHHHN COOPYXECHHUM, MapKU YCTAHABJIMBAKOT B MECTax, Irae OHH
He MOTryT OBITh HApVIIEHbl NPH BEOCHUU padboOT MO COAEPXKAHHUIO
coopyxeHHii. Mapku MoOryTr OBITh 3anejIaHbl B OETOH, NPUKICEHBI K
MaTepualy WJIM HaHECECHRBl KpackKoil. Hanpumep, s KOHTpOAA
BEPTUKATIBHLIX NNEpEeMELIIEHUI MApPKU 11 HUBEJIUPOBAHUSA B DaIKax
OTKPBITOrO NpOPHJIA YCTAHABITMBAIOT HAa HUXKHEM IOACE, [UTI KOpOoOUYaThIX
ceyeHU — Ha BEPXHEH IUINTE BHYTPH KOPOOKMU.

g KOHTPOJS CMEICHHH 3JIEMEHTOB B FOPU3OHTAJbHOM
IUIOCKOCTH (TEOJOJIUTHOM ChEMKOI) MAPKHX MOI'YT OBITh YCTAHOBJIEHHI B
y3J1ax raHeseit ¢epM ¥ Ha CPeIHHUX Y4aCTKAX COOTBETCTBYIONIUX PACKOCOB
M TOSICOB, B MECTAX BEPXHETO ¥ HMJKHETO MOSACOB 0AJIOK M Ha y4acTKax
CILTOIIIHOM CTEHKMU,

J17is1 BHISIBNICHMSI CMETIEHWY OTTOP B TOPU3OHTATBHOM TUIOCKOCTH
MapKH YCTaHaBIMBAIOT B BEPXHEH U HIDKHEHA YaCTsIX TeJ1a ONOPH (CTOMKH )
MO BO3MOXHOCTHA Ha 0OCHUX MPOTHUBOIIOJIOXHBIX I'PAHSIX.

B.10 HabmogeHHst 3a YIJIOBEIMHU TIEpeMEIIEHUSIMHU NPOBOJISIT T10
YCTAHOBJIEHHBIM B KOHCTPYKIIU Y JIEKTPOHHBIM YIJIOMEPaM (IaTYHKAM ).
CHATUe OTCYETOB OCYILECTBJSIOT C HNOMOIIBK TEPHOAMYECKH
IMMOAKITIOUaEMOI0 U3MEPUTENBHOr0O OM10Ka. /JaTYMKH YCTAHABIAUBAIOT B
XapaKTepHBIX MECTAX, [AE€ YIJIOBbIE MEpEMEIIEHHUA HANboabIINE (B
IMOXONOPHEIX Y4acTKax 0ajoK, B BEpXHeH 4acTu omnop). Jdaryuku
(YI7ioMephl) YCTaHAaBJIMBAKOT HA IUNMWIBKH, 3aleJIJaHHLIE B OETOHE WM
MeTauie (HanpuMep, KJieeM), npruodoop GUKCHUPYIOT HA HINMILKE KIEEM C
PETYAUPOBKOM €ro MOJOXEeHHUS (HEHTPaJbHOTO) U3MEPUTEIBHBIM
6710k0M. ba3zoBBIH OTCYET BLINOJHAIOT I10CJIE OTBEPXIACHUST K.

39



b.11 HamepeHme teMmepaTyphl 3JeMEHTOB COODYXEHUS
BHINIONHAIOT NpuOOpaMyu KOHTAKTHOIO U3MepeHUsT (MUPOMETPAMH,
JIEKTPOTEPMOMETPAMH ) MIU HATUHMKAMH, 3a4eJIbIBACMBIMM B MaTepHall
KOHCTPYKUUHU (TEpMOMNapaMH, JaT4ukaMHu «borToH» M T.11.). JaTyUuKu
YCTAHABJIUBAIOT B CEYEHHUAX KOHCTPYKLMHU, MO3BOJISIOMIUX BHISIBUTH
CPENHIOI0 TeMIIEpaTypy 0aJOK NMPOJACTHRIX CTPOCHHUH, 3JEMEHTOB
[MONEPEUYHOTO CEYEHUSA TMPOJIETHRIX CTPOEHUHM, MaTepuana
HETOCPEACTBEHHO B MECTAX, 1€ UIMEPSIOT ASHOPMALIMHM MaTepUaIa U T.11.

HaTyMKH 3a0enbiBAIOT B CKBaXHWHAaX O€TOHA UJIU TUJIOTHO
(GUKCUPYIOT Ha MOBEPXHOCTH MaTepHalia TEPMOIIACTOH HIH
MEXAHUYECKUMHA 3aXuUMaMK. [IpH UCHONB30BAHUHK 3aXHMOB B
MaTepuaie 3alebIBaOT aHKEPHBIEC J100ei. U3MepeHHUA TeMIIEPATYPHI
TCPMON2apaMH BHIIIOJHAKT NEPHOAUYECKH TMOAKIIOYEHUEM
U3MEPUTENBHOrO npudopa. Jdartunk «Botton» coxpaHgeT HHOOPMALHUIO
O TEMNIEPATYPE M BAAXHOCTU. 115 CYHUTHIBAHUS JAHHBIX JATYUK
IEMOHTHPYIOT U YCTAHABAMBAIOT B CYUTHIBAIONIECE YCTPONUCTBO.

b.12 H3MepeHusa anuteabHbIX XedopMalUil Marepuana
KOHCTPYKILMHU BBITTOAHAIOT C UCNIOJAB30BAHUEM OINTOBOJOKOHHKIX
JATYHUKOB, JEKTPUUECKHAX JATYUKOB CONPOTUBICHUSA, AcPOPMOMETPOB
H Jp.

OnNTOBOJOKOHHBIE JATYUKM 3aKPEIJISIOT 10 KOHIAM 0a3sbl
U3MEPEHUS BIOJIb 3AIIMTHON ITOBEPXHOCTU MaTepyaiia (6e3 BLICTYIOB U
HanJABIBOB). A xpenjeHUs JaTYUKOB B MaTepHaJle KOHCTPYKLIMH
3aIEABIBAIOT AHKEPHI,

DJIEKTPUYECKHE JATYMKH COMPOTUBICHUS MPUKIIEUBAIOT 10 BCeH
[IpPEABAPUTENBHO 3a4NIICHHON IMMOBEPXHOCTU MaTepHalia.

Jlns neopMOMETPOB B MaTepHale KOHCTPYKIIHH 33A€/IbIBAIOT HIH
HAKJIEMBAIOT CIICLIHATIBHBIC MAPKH, YCTAHABIKUBaeMbIC 1O aOMOHyY JUIs
obecrneyeHUA TOYHOU YCTAaHOBKH IEeOOpPMOMETPOB, MMEIOILIUX
(PUKCUPOBAHHYIO a3y H3MEPEHHS,

b.13 2XKeCTKOCTHBIE XapaKTePHCTHKH KOHCTPYKIHU ONPEAC/ISIIOT
OT YCTAHABAMBAEMON HArpy3kH, NPOBOAUMOHN NEPUOIUYECCKH IIPH
IIUTENIBHBIX HabmoaeHusax. IlpuMeHeHME MeXaHHUECKHX TeH30METPOB,
WHIUKATOPOB, NPOrHOOMEPOB HE OTIUYAETCSH OT UX UCITOAB30BAHHUA MIPH
UCTTLITAHUAX MOCTOBEBIX COODYXKCHU.
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b.14 JuHaMH4YeCKHe XapaKTEPUCTHKHN KOHCTPYKIMU OIPEREIISIIOT

o Metoauke «Metoguyeckre pekoMeHAALMH O BUOPOAUATHOCTHKE
aBTOJIOPOXHBIX MOCTOB».

b.15 Jlnga onpenenenns HanpsaXeHUHd B OeTOHE METOAOM
«Pa3rpy3ku» HCIOMB3YIOT cneayiuue npudops u 000opyaoBaHue:

* U3MEPUTENb AePOpMaliUii;

* MOJIOTOK «llIMuara» — uaMeputesib NPOYHOCTH BeTOHA;

* U3MEPHTEND TOJNIUUHEI 3AIIUTHOIO CJIOA OETOHA U OIIPEAC/INTE b
MECTOITONIOXCHUA apMaTypPhl B OCTOHE;

* «ITUCTOJIET» TOPAYErO BO3AYXAa — JUIA CYIHKHU OETOHA TIpHU
HaKJIeHke HaTYUKOB,

* HIUTH(POBANIbHAS MAILIMHKA — JUIS 3a4UCTKHM MMOBEPXHOCTH HETOHA;

* CTAOMIU3ATOD HANIPAXKECHUS;

®* IMTOAMOCTH,

* 00OpYIOBaHUWE 1A pe3KU OETOHA C AJIMA3HLIM TUCKOM;

* TeH30JaTYUKH;

* ClieLMAaNbHbIC KJIEH VI HAKJICHKY TEH301ATUYHUKOB,;

® 3JICKTPOCTAHLIMA MOIHHOCTBIO 2,2 KBT.

Pa3sMeTKy TOKQAJIBHBIX MECT HAKJIEMKHM JATYUKOB ITPOBOASAT Ha
MOBEPXHOCTHU OETOHA, HCKIIKOYasi MECTa PACHOJIOKECHUS apMaTypHhl,
OTIpeaciIIeMble U3MEPHUTETEM TOJIIMHBI 3ALIUTHOIO €10 Ha IUTOMAIU
npuMepHo 50x30 cMm.

[loBepXHOCTH 6E€TOHA 3aYHINAIOT OT HAIUJIBIBOB U IEMCHTHOTO
MOJIOKA.

Ha 3aydiieHHOM OCETOHHOM IMMOBEPXHOCTH OM10KA B MecCTax, TIe
OTCYTCTBOBAJIY TPEUIMHBI U PAKOBHUHbI, LILTH(POBAIIBHBIM KAMHEM I'OTOBAT
He MEHee 6 TUIoINadoK O0€TOHA Ha Tuiomaau NpuMepHo 10x4 ¢cM mon
HAKJIEUKY TCH30XATYNKOB.

[oToBBIE ILTOUIAAKHM IMTOBTOPHO TIPOBEPAIOT HA HAIMYHE PAKOBUH
U TPEIIMH, OTKPHIBAIOIUIHXCA 110 MEpE 3a4YUCTKH OETOHA, U U3 HHUX
BLIOMPAIOT OKOHYATEIBHO paboyHre UIOIMAaAKM NOA HAKJIEHKY JaTYMKOB.
IIpv BBHISIBJIEHHHU CIUIOIIHBIX Oe(MEKTHBIX YYaCTKOB BCE ONEpALHUHU I10
MMOANOTOBKE MOBEPXHOCTH ITOBTOPSIOT HA HOBOM MECTE.

B xaxaoi Touke U3MEpPEHHUSA HAKIAABIBAIlOT He MEHee 3

TEH30JATYUKOB B HaIIpaBNECHHH HEUCTBUA HOPMATBHBIX HANIPAXECHUHN H
3 JATYMKOB B IEPNCHANUKYISIPHOM HallpaBieHUM.
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Haxkneiika 1aT4yvMKOB NMPOBOAUTCA TMpPpHU NMOMOIIM KJIE€A, BpEMS
CXBAaThIBAHUS U BBLIEPXKH Kies HE MeHee 60 MuH.

[Tepen pa3rpy3kon 4acTty yIaJIcHHOM DeTOHHOM KOHCTPDYKIIMH C
HakKJ€EeHHBIMU TEH30JaTYUKaAMU (fanee — «bparMeHT» OE€TOHA)
OCYLUECTBIAIOT 3aMep noka3aHui. Ilocae cTabGuanzauuu nokazaHUM
KaMepuTensa acpopMalMi 1o NepuMeTpy («BOKpYyT») JAaTYHUKOB JAC/AIOT
NpOpE3Xn AJMA3ZHBIM JUCKOM M YAANAKT «pparMeHT» OETOHA C
HAaKJICCHHBIM Ha HETO JaTYUKOM. TeM CaMBIM «pparMeHT» OCBOOOXIAeTCA
OT YCUJIUH, BOCIIPMHUMAEMEIX UM B KOHCTPYKIIHU, H BO3HUKAIOILIUE
neopMallMH COOTBETCTBYIOT 3THM YCHUITHASAM.

CHsTue orcueToB (IMOKAa3aHUH) ¢ TEH30JATUYUKOB BHITIOJIHSIIOT
ITIOCJIE YCTPOMCTBA IIPOPE3e M NMOCIE yialieHUus «pparMeHTa» O€TOHa U3
KOHCTPYKIIMU (TIOJTHOM pa3rpy3ku) M NPHHITHA UM B OOOHUX Ciaydasix
TEMIIEPATYDBI OKPYXAIOIIEIC BO3AYXA.

Hnsa naMmepeHus aedopMauui 6E€TOHA UCMOJB3YIOT NPUOOP C
JYBCTBHUTEABHOCTHIO U3MEPECHUSA AePOPMAIIHIi B OTHOCHUTEABHBIX
eqMHULax He HuXe +1-10-° u apeitpoM «Hymsa» +2-10° otH. en. JuHa
0a3el NpUHATA He MeHee 50 MM Kak MakKCHUMaJIbHO BO3MOXHas HO
TEXHOJIOTMYECKOMY OCHAIIICHHIO M PCATIM3AHH OTIPCACACHUSA YIIPYTHX
aebopMauMil (HANIPAXKEHUN) METOAOM pa3rpy3ku. TakuM obpa3om,
TOYHOCTb M3MEpPEHUS HAIpAXCHUN OeTOHA COOTBETCTBYET TOUHOCTH
n3MepeHus gedopMaiimit, coctapasaroueit £3*10~ B oTH. en.

HanpsokeHust B O¢TOHE onpenesaoT no dopmyaam (1), (2) u (3)
IUIS IUTOCKOTO HAMPSI)KEHHOTO COCTOAHUA.

Hng onipeneieHUA HANPSIXECHUHN NPUHUMAIOT MOILYJIL YIIPY-
roCTH, COOTBETCTBYIOIIHN NMPOEKTHON Mapke 6eToHa OaiKMU HO
CHwuII 2.05.03-84* nnu no mapke 6€TOHa, ONpeneIeHHOH NPpH HATYPHbBIX
M3MEPEHHUSAX.

1t TMHENHOTO HAaNpSIXEHHOIO COCTOAHUS DeTOHA HAaNpsXeHHUA
onpeneastioT no popmye

og,=£E-¢g, (1)
JUIA IJIOCKOTO HANIPAXEHHOTO COCTOAHUA — IO HOopMyJIaM.
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0, = - '(£;+#'52)ﬁ (2)
. = £ -(E.‘ +y-8), (3)
2 ]_#2 2 {

e m — Ko3¢pduumeHT [lyaccona (misa 6erona m=0,16-+0,20);
E - Monaynp ynpyrocTu,
£, ¥ £, — 3aMEPECHHBIC BETUYUHBI OTHOCUTEIBHEIX AedopMaiiui
B HallpaBJIEHWH O, U O, (AePopMaly pacTIXEHUS BBOIAT CO 3HAKOM
IUTIOC, CXATHUSI — CO 3HAKOM MUHYC);
O, ¥ O, — TIJlaBHble HaNpsAXEeHUS MO [IBYM B3aUMHO
eprieHIUKYIIPHBIM HAIIPpABAEHUSIM.
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