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1 Ob6nacTb NnpUMeneHu

OTtpacaeBoi JOPOXHBII METONUYECKH A TOKYMEHT « PYKOBOJICTBO
10 NMIPOBEACHU IO MOHUTOPHUHIA COCTOSHUS DKCIUTYaTUPYEMBIX MOCTOBDBIX
COOpYXEHH» (Taee — METONUYECKMH NOKYMEHT) SIBJISETCS aKTOM
PEKOMEHAATE/IBHOIO XapakTepa B JOPOXHOM X03s1iCTBE.

Hacrosuiue METOOUYECKNE PEKOMEHIALMH PaciIpoOCTPaHsIIOTCH Ha
MOCTOBBIE COOPYXEHHUA. MOCTHI, INYTEOPOBOABI, 3CTAaKalbl,
CKOTOITPOTOHBI, BHAXYKH (JaJie€ — MOCThI) Ha aBTOMOOWIBHBIX JJOPOrax
U NpeaHAa3HavYawnTCd IJA NPUMCHEHUS OpraHaMu YHpPaBIECHHI
(eepaIbHBIMY aBTOMOOWJIBHBIMU JOpOraMu (Natee 3aka3yukamu). [1pu
3TOM NPOBECICHUE MOHUTOPHUHIA OTHOCHUTCS HEMOCPEACTBEHHO K
KOHCTPYKIIUSAM COOPYXEHHS, T.€. HE BKJAKYAET B ceOA 1moaxonsl H
PETYNSALMOHHBIE COOPYXEHUA. B COOTBETCTBHU C 3aK/IIOYEHHLIMU
3aKa34yuKaMH AOTOBOpaMH (KOHTpPAaKTaMH) METOAUYECKUN NMOKYMEHT
UCIIONB3YIOT OpraHU3aliui, BHINOMHSIOIIME pabOTHI IO CTPOUTEIILCTBY,
PEKOHCTPYKIMH, KATUTAJIBHOMY PEMOHTY, PEMOHTY M COAEPXAHHUIO
NCKYCCTBEHHBIX COOPYXEHHH, U OpraHMU3aliiy, BLINOJHAIOLINE PAOOTHI
10 0OCNIeNOBAHHU IO U MOHUTOPHUHTY MOCTOB.

MeToauueckuit JOKYMEHT MOXET ObITh TAKKE PEKOMEHIOBAH IS
Haa30pa 3a UCKYCCTBEHHBIMH COOPYXEHUSIMU Ha aBTOMOOUIBHBIX

IOpOrax o0ILero moJb30BAHHUA OpraHaMH YIIPaB/JIeHHS TEPPUTOPHATIBHBIX
ABTOMOOWJIBHBIX JOPOT.

2 Tepmunbl M onipeae/ieHUs

B nacrosmeM METOAUYECKOM JOKYMEHTE INPUMEHHAKTCH
CledyIOIlHe TEPMHHBI C COOTBETCTBYIIUHMHU ONpeacJeHHUSIMH,
0003HAYEHHS U COKpallleHUS

MOHUTOPHUHTI COCTOSAHMUS MOCTa (MOHUTOPUHI MOCTa) —
CUCTEMaTHYEeCKOE HAbI0AeHHUE 33 padOTOM MOCTa B 3KCILUTYaTAllMOHHBIX
YCJIOBHSIX B TEUEHUE 3aJAHHOTO CYLIECTBEHHOIO MPOMEXYTKA BpEMEHH
C IpUMEHEHHEM CITELIHAIBHBIX TCXHUYECKHUX CPEICTB, pa3MeIlacMbIX Ha
KOHCTPYKIIMSIX MOCTA.

MOHHUTOPHHT MOCTa, KaK IIOHHMAETCSd B HaCTOAIIEM
METOOUUYECKOM JOKYMEHTE, — BUI pabOTH B CUCTEME HAOIIOACHHU U 34
IKCNAYaTUPYEMBIMHU MOCTOBLIMH COOPYXEHHUAMMU, BBHINOJHACMBIA
OpraHH3alHAMHA Hapsady C IHUATHOCTHKOH, OOCnemOBaHUSAMM,
HcnelTaHUAMU. [1p¥ MOHUTOPHHTE BBINOTHSICTCA 3KCIICPUMEHTATbHAsA
OLIEHKA KOJUYECTBECHHBIX MapaMeTpoOB (M3MEPEHHUE) KU KAYECTBEHHDIX
NPHU3HAKOB, XaPAKTEPUIYIOHIMX TEXHHUYECKOE COCTOSIHHE MOCTA, K
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KOTOPbLIM OTHOCSTCHA I'€OMETPHYECKHE ITapaMETPbl, HAINIPSIXEHHO-
ne(OPMHUPOBAHHOE COCTOSHUE; TEMITEPATYPa 3IEMEHTOB COOPYXKEHHS,
OUHAMUYECKHUE XapaKTEPUCTHKHU,; AePEKTHI, HATPY3KU U BO3ICHUCTBHS,
aTMOCQEepHBIE M ApP. YCAOBHUA 3KCHNAyaTalHMU, XECTKOCTHBIE,
[IPOYHOCTHLIE H ITP. CBONCTBA KOHCTPYKIIUY M MaTepyanos. O1LieHNBaThCcs
MOTYT KaK JCHCTBYIOUIHE 3HAYECHUA TAPaMETPOB, TaK H HX U3MEHEHHUE B
ponecce MOHUTOPHHTA.

MHCTpYMEHTANbHBIE U3MEPEHUSI NTPU MOHUTOPUHIE MOTYT
iIpOBOAUTHCA Ha HENMPEPHIBHOW OCHOBE C MOMOIILIO NPpUOOPOB ¢
pErUCTpallMEe [OJAaHHLIX HENPEPpLIBHO HJIHM ¢ MHHUMAIbHOU
MEPUOXHYHOCTBIO, a TakKXEe Ha OCHOBE TMNEPHUOIAUUYECKUX
HHCTPYMEHTAJIBHBIX U3MEPEHUHN IO YCTAHOBIECHHBIM B KOHCTPYKIIUU
MapKaM, 10 JaTYKKaM WIH pUOopaMm.

KOHTpOABHBIH MOHHTOPHHI — BHA MOHHUTODPHUHIrA, KOTODLIH
BBITIOJTHSAETCA C LEIBI0O TEXHUYECKOTO KOHTPOJSA COCTOSIHUS MOCTA.
[TonyyaeMasi *HPOpMaLHUsI O PAKTHYECKOM COCTOSSHUHM MOCTa aHa-
JIU3UPYETCH U CPABHHUBAETCA € 3apaHee YCTAHOBACHHBIMH TPEOOBAHUAMU,
KPUTEPpUSAMHU NS NPHUHATHUSA pPECIIEHUHA O OE30MaACHOM pEXHMME
aKCIUTyaTauuy MocTa. HIp¥u KOHTPOJILHOM MOHUTOPHHTIE ONpencasieTcs
COOTBETCTBHUE COCTOSSHHUSI MOCTA TpeOOBAHHUAM rocyaapCTBEHHBIX
CTAHIAPTOB, HOPMATHBHEIX JOKYMEHTOB U INIPOECKTHON JOKYMEHTALIU .

HUccaenosaTenbCKUi MOHUTOPHHT — BUX MOHUTOPHUHIA, KOTOPBIA
BHITIOJTHSECTCH O HAKOIUJIEHUSA JAaHHBIX O padore MOCTa, MNpH
BO3IECHCTBUU PEALHEBIX MOABHXHLIX HAIPY30K U NIPUPOAHBIX (PAKTOPOB
(ceicMHKa, BETEp, TeMIepaTypa, reoJIOrusi, JeAOX0a U Op.) C LEJbIO
COBEPILIEHCTBOBAHHUS MIPOEKTHPOBAHUSA, CTPOUTEILCTBA K AKCIUIyaTaAllUU
MOCTOB U OULEeHKH PPEKTUBHOCTH HOBBLIX KOHCTPYKTHBHO-
TEXHOJOTUYECKUX PpEUIEHHU CTPOMTEJhCTBA, pPEMOHTA WHIH
DEKOHCTPYKLIMK MOCTOB.

CpaBHUTEAbHBIHA MOHUTOPUHT — DA3HOBUIHOCTEH
HCCIAENOBATEIBCKOIrO MOHUTOPHHTA, KOTOPbIHU MPOBOIUTCS AJIA OUEHKU
XapaKTepUCTHK CBOMCTB KOHCTPYKTUBHBIX HaCTEH WK 3JIEMEHTOB MOCTOB
NyTeM CpaBHCHHs. TAKOA MOHUTOPUHI NPOBOAUTCA HAa HECKOJIBKHUX
MOCTaX, Ha KOTOPBIX NPUMEHEHBI ONPEALTCHHBIC KOHCTPYKTHUBHEIE
3JIEeMEHTHI (HallpuMep, MPOJETHOE CTPOEHHUE, ONOPa, 1ehOpMaLIMOHHBIH
HIOB, OMOpPHAsA YacTh), HAXOOSUIUECSHA B OJMU3KUX YCIOBHSAX K
SKCIUTYaTallUuH.

HenpepbIBHBIH MOHUTOPUHT — BAI MOHUTOPUHTA, TNIPHU KOTOPOM
MOCTYIUIEeHUE HHGPOPMALIUUY O TTapaMETPAX COCTOSHUS MOCTA ITPOUCXOIUT
HETIPEPBIBHO, U MH(POpMALIUS O TEKYIIEM COCTOSHUU MOCTA ITIOCTOAHHO
MOCTYTTHA YIAUICHHOMY HAOIIOAATEIIO.
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[lepuonuyecKuii MOHUTOPUHT — BUJI MOHUTOPHUHTIA, IIPH KOTOPOM
IIOCTYIUICHHE HHPOPMaIIMH O IapaMeTpax COCTOSTHHS MOCTA IIPOHMCXOLAUT
yepes YCTaHOBJIEHHBIC MHTEpBAILI BpeMeHH. [1epHoIMYHOCTL H3MepeHU i
IIPUHUMAETCS C YYETOM COCTOSHHMSA KOHCTPYKIIMHM MOCTa U MOXET
N3MEHATBCA B Ipolecce BeaeHUA MOHUTOpHHra. [lpouecc nmomyyeHus
HHOOPMALIMHU OCYILIECTRISACTCA NPU MOCELICHUH PACHONOXEHHUS MOCTA
UCTIOJIHUTEIEM MOHUTOPHHTA.

CpencTBa MOHUTOPHUHIA — TEXHHUYECKHE YCTPOMCTBA, BELIECTBA U
(WIH) MaTepUaJIbl, UCITOJIB3YEMBIE [UTSI IIPOBEACHHUS MOHUTOPUHIA MOCTA.

CucreMa HelnpepbIBHONO MOHUTOPHUHIa MocTta, nanee CHMM —
COBOKYITHOCTb (PYHKIIHOHAIBHO O0be AMHEHHBIX CPELCTB MOHUTOPUHIA,
YCTAHOBJIEHHBIX Ha MOCTY M CBA3aHHBIX C¢ HHM 00BeKTaX,
obecmeuynBaIIUX UBMEPEHHE PUIUUYECKUX BEIUYHUH, TIepeaavy,
06paboOTKy, HAKOIIJIECHUE U TIpeadoCTaBiIcHUE MHPOpMaALUH
O0CIYXUBAIOIIEMY IEPCOHATY B HEIIPEPHIBHOM PEXUME.

Mapky — PUKCUPYIOLIUE 3JIEMEHTHI, XKECTKO 3aKPEIUIEHHbIE Ha
KOHCTPYKIIMU, MCIOJb3YEMBIE I CHATHUSA NMOKA3aHUN CHeMHBIMH
npubopamH.

JaTUUKH — YCTAHOBJIEHHBIE B KOHCTPYKHHMHU 3JIEMECHTHI
(MepBHUYHBIC CPEACTBA U3MEPEHHUS) IUIA ONpencacHud gedopMaluu,
epeMElIeHUNA, CHIOBBIX BO3JICUCTBUH, TEMIIEPATYPHI M iP. CBONUCTB.

3 HopMaTtuBHbBIe CCBLIKH

B HacTosiiueM METOAUYECKOM JOKYMEHTE MCIOJIb30BaHbl CChUIKHU
Ha CJCAYIOIUE JOKYMEHTHI:

FOCT 22690—88 beroHsl. OrnpenereHue INPOYHOCTH
MeXaHH4YeCKHUMH METOXAMH HEPa3pyHIalolIero KOHTPOJIA.

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

OCT 18895—97 Cranp. Metoa ¢OTO3NEKTPUYECKOTO
CIICKTPAIBHOIO aHAIU3A.

[OCT 1497—84* Metannbl. MeTOIBI UCITBITAHUN HA DACTSDKCHHE.

TOCT 1759.0—87 boaTel, BUHTH, IMNHUJILBKH U TaMKHu.
TexXHUYECKHE YCIOBUAL.

[[OCT 6996—66* CBapHble cOeAUHEHUSR. METOABI ONpeacIcHUSA
MEXaHM4YEeCKHUX CBOMCTB aHAJIK3A.

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

TOCT 14098—91 CoeauHEHHUS CBapHBIE ApMATYPHI M 3aKJIAMHAIX
M3OEJINM Xesle300eTOHHBIX KOHCTPYKUHHA. THUMBI, KOHCTPYKLHS K

pa3MepHhl.
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rocr 24.104-85 EnuHas  cHcTeMa  CTaHIapTOB
ABTOMATU3UPOBAHHLIX CUCTEM YIIPABICHUS. ABTOMAaTH3HPOBAHHEIE
cucTeMBI ynnpaBiaeHUs:. Obuiue TpeboBaHHUA.

[OCT 12.4.087—84 CCbBT. CrpourennctBo. Kacku CTpOUTETLHEIE.
TexHUYECKHE YCIIOBHSI.

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

[OCT P 52289 - 2004 IlpaBuia npUMeHeHHA JOPOXHBIX 3HAKOB,
pa3MeTKH, CBETO(OPOB, JOPOXHBIX OrPaxXIeHUU U HanpaBAgIOMMX
YCTPOWCTB.

['OCT 12.0.004—90 CCbT. Opranusaiiust c6ydeHusi 6€30M1aCHOCTH
Tpyaa. O0LIMe ITOTOXEHUS.

['OCT P 8.563-96 MeTonuku BEINOJHEHUS H3MEPEHHUH.

'OCT 34.201-89 Uudopmaumonnas texHonorus. KoMmiekc cras-
JapTOB HAa @aBTOMATH3IHPOBAHHBIC CHCTEMBI. BHIAB, KOMILIEKTHOCTD U
0003HaYEHHUE JOKYMEHTOB MMPHU CO3MAHHWH ABTOMATH3UPOBAHHBIX CHCTEM.

[OCT 34.602-89 UudopMmauuoHHaa texdHoioruga. Komruiekc
CTAaHJApTOB HAa aBTOMATH3HUPOBAHHBIE CUCTEMBI. TeXHUYecKoe 3agaHHue
HA CO3JaHUE aBTOMATU3IUPOBAHHONU CUCTEMEI.

[OCT 19.101-77 EayHas cucteMa nporpaMMHON JOKYMEHTALIM K.
Buppt nporpaMM ¥ NpOrpaMMHBIX JOKYMEHTOB.

OCT 7564—97 Ilpokat. Obiie npasuia otoopa npoo, 3aroToBoK
M 0Opa3ilOB V11 MEXaHUUYECKHX U TEXHOJIOTHYECKHX HCIBITAHUMN.

CHull 2.03.01-84* beToHHbIE U XKee300€TOHHbIE KOHCTPYKLIUHU

CHuIT 2.05.03-84* MocTe! ¥ TpyOHR! (npoekTUpoBaHue). /ToccTpoit
CCCP - M.: TVYII1 LIIIIT, 1996, |

CHull 3.06.04-91 Mocts! 4 Tpy6nl. IoccTpoit Poccun. — M. TYII
LITII1, 1998.

CHulIl 3.06.07-86 MocTtml 1 TpyOhl. [lpaBuia obcienoBaHus U
ucrnisiTaHui/ToccTpoit CCCP. —M.:LIHUTII I'occtposg CCCP, 1988.

CHnulIl 12-03-2001 be3onacHocTs Tpyaa B cTpouTenbeTBe. HacTs 1.
O01ue TpeboOBaHMUSI.

CHull 12-04-2002 be3onacHOCTb TPyna B CTpOUTENLCTRE. YacTh 2.
CrpoHTe/IbHOE NPOU3BOJCTBO.

MeTonM4yeCcKUe pEKOMEHAAUHH O BUOpPOAMATrHOCTHKE
aBTOJOPOXHEIX MOCTOB. JOCynapCTBEHHAA CiIyX0a JOPOXHOIO X034 CTBA
Munucrepcra tpaHcnopta Poccuiickoit @epepannu (POCABTOAOP),
VTBEPXIEHO pacnopsokeHueM Ne 266-p ot 07.08.2001 r.
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BCH 4-81 (90) «MMHCTpYKIINA MO IPOBEAEHUIO OCMOTPOB MOCTOB
H TpYO HA aBTOMOOWJILHBIX noporax (Muuasronop PCOCP).

BCH 37-834 «MHCTpYyKUMH 1O OpraHM3aliiy ABHXEHHUS U Orpax-
OEHUIO MECT MPOU3BOACTBA HOPOXHBIX pabor» Muuasrogopa PCOCP.

OIH 218.0.017-03 PyxoBoacCcTBO MO OLEHKE TPAHCNIOPTHO-
3KCIJIYATALMOHHOIO COCTOJHHA  MOCTOBBIX COODPYVXEHMHH.
(Pacnopaxenue Pocastonopa ot 29.03.2003 . Ne OC-198-p).

MeTtonuka onpenejeHUs CONEpPXaHUIg XJIOPHIOB B
XeNe300€TOHHBIX KOHCTPYKIMSX MOCTOBBIX coopyxeHuit. (OJM
PacnopsixeHue Pocasronopa ot 09.10.2002 r. Ne OC-857-p).

«CIIpaBOYHUK 0a30BBIX NIEH HA WHXEHEPHbIE U3bICKAHUS IS
CTpPOMUTEJILCTBA. MHXEHEPHO-TEOAE3UYECKME U3BICKaHusI», M. 2004 1.

DGZ B3 «<MMHCTPYKIIMS 1O HU3MEPEHMIO 3JIEKTPOXMMHUUYECKOTO
NMOTEHLIMANA AJI9 ONpeaeIcHUS KOPPO3UH apMaTypHO# CTalM X/6
KOHCTPpYKIMH». HeM. cTraHaapT.

ASTMC 876-830 «CrammapTHBI#I MeTOhd NMOTEHIMAJOB A
MCNIBITaAHUSE OOHAKCHHOM apMaTYPHOM CTaJIHU».

BS 1881 Part 201 «Cta”HgapTHBIA METOX NMOTEHIIHAJIOB IJ4
HCTIBITAHUSE OOHAXEHHON apMaTYpHOM CTaJIN».

ASTM-A956-96 AMeprKaHCKN#A CTaHAApPT 1O OLIEHKE TBEPAOCTH
METaJLNA.

I'OCT 27655-88 AxycTuuecKasi SMUCCHS. TEpMUHBI, OTIPEACIICHUSA
U OO03HAYEHMSI.

NDIS 2421. Recommended practice for in situ monitoring of con-
crete structures by acoustic emission, The Japanese Society for Non-De-
structive Inspection (NDI1S), 2000.

«TpeboBaHUg K TEeXHHYECKHM CpeaACTBaM M CHCTEMaM
KOMILIEKCHOTO obecneyeHUA 0€30MacHOCTH, aBTOMAaTH3altMM U CBA3H
MHOro@yHKIHOHAJILHBIX BHICOTHRIX 3JaHUN M KOMILIEKCOB». 11ocobue
JUISL CHIEHHUATMCTOB MPOEKTHLIX U MOHTAXHBIX OpraHu3aliui, 3aKa34yuKoB,
CTPAaXOBBIX KOMIIAHMI, MHBECTOPOB M KOHTPOJIMPYIOLIMX OPraHos, YK
331.45, BbBK 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, 3212 ¥ 00bEKThHI MOHHTOPHHTA

a) BUIbI MOHUTOPUHIA COCTOSTHUA MOCTA CUCTEMATU3UPYIOTCS 10
CICOYIOIUMM OCHOBHBIM IIPH3HAKaM: 110 Ha3HAYEeHHIO, MO (hopMe
npenocTaBicHUst HHQOPMaUHMHU B TeYEHHE BPEMEHH.

0) 1o Ha3HAYEHHUIO MOHUTOPUHT MOXET OBLITh UCCIICAOBATEIBCKHM
WKW KOHTO/TBHBIM.

B) [Tpu XOHTPOJBLHOM MOHUTOPHHTE pellaeTcs 3ajJaya Io
NMPEAYIIpeXAEHHUIO BO3HUKHOBEHHUS aABAapUHMHBIX COCTOSAHUM
KOHCTPYKTHUBHBIX 3JIEMEHTOB U COOPYXEHMs B HEJIOM, KOTOPBIE MOIYT
OBITh BbI3BAHbBI YPE3BBIYAMHBIMU COCTOATEABCTBAMM: NPUPOIAHBIMHU
ABJCHUIMHA — MABOIAKAMM, YparaHaMH, 3eMJIETPDACECHUAMHU M T.I.;
NeATECIBHOCThIO JIIOASH, a2 TAKXE BCICACTBUE OMACHOIO Pa3BUTHUA
nedeKTOB, UMEIONIUXCS B IKCIUIYaTUPYEMONA KOHCTPYKLIMH.

) K 3axayaMm, pellaeMblM B XOJ€ HCCHECLOBATEIAbCKOrO
MOHHUTOPHHIA, OTHOCATCH:

- UCCcieAOBaHHE pabOThl KOHCTPYKUMH C MPUMEHEHUEM HOBBIX
KOHCTPYKTHBHO~-TEXHOTOTHYECKUX PEUICHHH HTH MATEPUAJIOB,

- MCCHEOOBAHUE OJ3KCIJIYVATAUUWOHHBIX BO3AEUCTBUH Ha
COOPYXEHHUE,

- BHISABJICHUE IIPUUYUH NOSBACHUA JePEKTOB ¥ [IPOrHO3UPOBAHUE
X pa3BHTHS;

- MCCliedoBaHe paboOThl MOCTA B 3KCIUIYaTALlUOHHBIX YCIOBMAX,
BHIOOp BHJA MAaTEMAaTHYECKUX MOIEJIECH, UCIIOJbL3YEMBIX TIPU HAN30pE
COCTOSHHUSA COOPYXECHHUN, MPOCKTUPOBAHUHU U T.II.

n) Mo dopme npenocTaBiceHUS HHPOPMALIUU B TEUEHUE BpEMEHHU
MOHHUTOPHHT COCTOSHUS MOCTa MOXET OBbITh IIEPUOTHYECKUM MU
HEMPEPHIBHBIM.

e) OObeKTaM¥ MOHUTOPUHTA ABISKOTCS:

- IPEUMYILECTBEHHO MOCTHI ¢ OOJBIUMMU ITPOJeTaMHU (CTAJILHEIE
MOCTHI C IIpoJieTaMu IIMHOM 00Jiee 100 M, Xe1e300€ TOHHEBIE C ITPOJIeTaMuU
6osee 80 M), MOCTBI 60JIBIION BEICOTH (BBICOTA OTIOp 60s€ee 40 M), MOCTBI
CO CJHOXHBIMHA KOHCTPYKTHBHBIMH PECUICHUSIMHU U OCOOEHHOCTAMH
(MOCTHI BUCAUMX WIKH BAHTOBBIX CHCTEM, COBMENIEHHBIE U Pa3BONHEIE
MOCTBI U T. 11.);

- MOCTHI, JKCIJyaTHUpPYVEMBbI€ B CJOXHbBIX HWHXEHEPHO-
reONOTHYECKUX, CEHCMHUYECKHUX UMK KIIMMATUYECKHUX YCIIOBUSX;

- MOCTBI 110CA€ CTPOUTENABCTBA, PEKOHCTPYKLHH, MOOEPHU3ALMH
WJIM PEMOHTA, OCYIIIECTBJIEHHBIX C UCTIOSIb30BAHUEM HOBBIX TEXHOJIOTU A,
KOHCTPYKIIMH U MaTEPHANOB;



- MOCTBI, 3KCIUTYaTUPYEMBIE B ABADUIHOM COCTOSIHMH, BLI3BAHHOM
ype3BblYalHBIMH OOCTOATEILCTBAMH B IIEPUON JIMKBHIALIMA aBapHITHbBIX
CUTYaALUH,;

- MOCTBI, NoAIeXalue PEMOHTY, B cJiydyae HEOOXOAUMOCTH
YCTAHOBJIEHUS NMPHUYUH BO3ZHUKHOBEHHS U IMHAMUKHU pa3BUTUA
nedexroB, pa3paboTky NporH03a Ux pa3BUTHUA.

X) IlpH1 npoBeieHUH MOHUTOPHUHIA UCIOJL3YIOTCH Pe3YJILTAThI
HAy4YHOTI0 COMPOBOXIEHUSA, BBITIOJTHEHHOIO B [TIEPUOA NNPOEKTHPOBAH U4
M COOPYXEHUA MOCTA (MOHUTOPUHIA CTPOUTELCTBA).

5 Opranusanus padoT Mo MOHHTOPHHIY

a) MOHUTOPHUHT MOCTOB MOXET NMPOBOAUTHLCSA MO pelIeHHAM
NMPpUEMOUHBIX KOMHUCCUH, 1O TpeOOBAHUAM TIPOEKTHBHIX,
3KCIJIYaTAUHOHHbIX OpraHM3aluit U opraHu3auuii, BBIMOJHAIOLIUX
paboThl MO OOCNECAOBAHUIO, @ TAKXKE B CBA3U C BHINTOJHEHUEM HAYYHO-
MCCIe0BATEABCKUX H ONBITHBRIX pabOT, KOTa pellieHUue BONPOCOB,
CBAA3aHHBIX C 3KCIUIyaTallMeill COOPYXEHMUS, He MOXET OBITh MOJYy4EeHO
TOJIBKO pAaCYETHBLIM MYTEM, MO JaHHbIM 00CiaeNOBaHHUM U UCNBITAHHUHA.
HeobOXxonuMoCcTh MOHHUTOPHUHFA 0O0OOCHOBBIBaercs. PelieHHEe O
HEODXOOIUMOCTH IMPOBEACHAS MOHUTOPUHIA OPOPMIIACTCS B BUAE 3aIBKU,
KOTopasi BKJIIO4YaeT B 05 000CHOBaHHE HEOOXOAUMOCTH MOHUTOPHHTIA,
TpeOOBAHUSA UHUILIHUDYIOLLIEH OPraHU3allMi K MOHUTOPHHTY.

0) [lepyoaMueckuit MOHUTOPHUHT OpraHulyercsa B 2 craguu. Ha
nepsoil ctaguu paspadarniBaercs IlporpamMMa nepuoguyYecKoro
MoHUTopuHra (Ilporpamma). Ha BTOpo#i cTaguv NpOBOIMUTCS
MOHUTOPHHI C NMPEIABAPUTEILHON YCTAHOBKON O00OPYAOBAHUSA B
cooTBeTCTBUMU ¢ [IporpaMMoOAH.

HenpepbiBHbIA MOHUTOPUHT OpraHu3yetrcs B 3 ctaauu. [lepBas
craauss — paspaborka npoekra CHMM (Ilpoexkt CHMM), Bropas
ctanusa — BBOA B AedctBue CHMM, TpeThs crtagus — npoBeneHUe
MOHHUTOPHHTIA.

B) IlepeueHbs 0OBEKTOB HCCIIEAOBATEILCKOIO MOHHTOPHUHTA,
HAXOASLIUXCH HAa aBTOMOOUIBHEBIX A0porax dpeacpajibHOro 3HadyeHus,
coctapifeT PeaeparbHOE J0POXHOE ar€HTCTBO.

O61beKTH KOHTPOJIBHOTO MOHUTOPUHIra, HaAXoOsilIMECss Ha
aBTOMOOWIBHBIX Aoporax geaecpajibHOro 3Ha4eHUs, Ha3HavyaloT OpraHbl
yTIpaBJIeHUS (peaepaibHbIX aBTOMOOUIILHAIX JOPOT IO COTJIACOBAHUIO CO
CJIYXKOO0N NOPOXHOTO XO3KCTBA.

r) PaameitieHHe 3aKa30B Ha pa3pabotky [1porpammMel uau [1poekrta
CHMM KOHTpOJNBHOTO MOHUTOpPUHTIA, BBOX B AecTBUe CHMM u
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[IpoBEIeHUE pabOT MO MOHHUTOPHHTY 3TOr0 B3 BLIMOJHAECT OpraH yripaB-
JICHUA PeaepabHON aBTOMOOMJIBHOW JOPOTrH (110 NNPUHAUIEXHOCTH).

s nepyoauyeckoro MOHUTOpUHra IlporpaMma MoXxeT OBITH
COCTABJIEHAa CAMHM OpraHoM ynpanJ/ieHUS PpeaepaibHO aBTOMOOMIBHOIM
JTOPOTH HAa OCHOBE NPEAJOXEHUHU OpraHU3alLUU, BbINOJHSABIUECH
00Ccne10BaHUE MOCTA, WM OPraHU3alMHU, NIPOEKTUPYIOLIEN PEMOHT,
PEKOHCTPYKLUMIO WIH CTPOUTEILCTBO MOCTA.

1) KOHTPOJBLHBIH MOHUTOPHHI HAa MOCTax, Ilie Tpedbyercs npo-
BeJleHUE HEOTJIOXHBIX paboT, OpraHU3yeT OpraH ynpasieHus deaepaib-
HOH aBTOMOOWJIBHOH NOpOory. IIporpaMmy B 3ToM ciaydae pa3pabaToiBaeT
OpraHM3alug, MpUBJICKAaeMas 11l MPOBEICHUS MOHUTOPUHTA.

X) Ilporpamma nNepuoOaINYECKOr0o MOHHTOPHUHIA COOEPXUT
OCHOBHbIE NMOJOXEHUA U TPpcOOBAHUS B 0OBbEMeE, JOCTATOYHOM ANA
3AKJIIOYEHUSA IOroBopa ¢ UCITIOJHUTEEM MOHUTOPUHTA.

PexoMeHayercs caeaywllee coaepxanue [IporpaMmuet:

- 11€JIb MOHHUTOPHHIQ;

- CACTEMA NEPUOAUYHOCTU UIMEPEHHUNH U CPOKH BBINOJHEHUA
padoT;

- OCHOBHbBIC XapaKTEPUCTUKH OOBEKTAa MOHHUTOPHHIA;

- 3al1a4Y4 MOHMTOpPHHra, aHaJU3 UMEIOIMXCH MaTEepHAaIOB
HaOMI0IeHUH U O0CIIeIOBAHUH,;

- [IEpeYeHb BUOOB paboT, AETAICH, 3NIECMEHTOB KOHCTPYKLHH, TI€E
He0OXOAUMO MPOBOAMTD H3MEPEHHUH ;

- IPMMEHAEMBIE CpeICTBA MOHUTOPHUHIA, NOPAAOK UX YCTAHOBKH

- MPUMEHSAEMBIC CPENCTBA UIMEPCHHU N, MPUOOPHI, 0OOOPYIOBaHUE,
NOPAIOK U MECTO UX YCTAHOBKHU, NOPATOK UIMEPEHHH;

- TIOPSAAOK NMPOBEACHUA UHCTPYMEHTAJIbHBIX H3MEPECHUH;

- MeToAMKa oOpabOTKMU [AaHHBIX M3MEpPEHUHM U aHaau3a
pPE3YJIBTATOB;

- MEpONpUATUA NO O0ECNEUYECHHUIO JOCTyNa K 3JJeMeHTaM
KOHCTPYKLUHUH ISl YCTAHOBKHM JATYMKOB, MAPOK, CHITHUS OTCYETOB,;

- MEPOMNPUATHUA 1O 00EeCNEYEHUIO COXPAHHOCTH YCTAHOBJIEHHBIX
JAaTYUKOB, MApOK U NpUOOPOB OT UX MOBPEXIeHHUA, BaHIAIHU3MA,
XHUILCHHA,

- IEPEYEHBb OTYETHBIX JOKYMEHTOB, CPOKH UX NMPEACTABICHHUS.

1) TpeOGoBaHHS K NPOEKTY HENPEPHIBHOIO MOHUTOPUHT2 JAIOTCH
B pasaese 8.

K) Bonpocek! opraHu3auuu padoT MO MOHUTOPHUHTY PErYJIUPYIOT B
paMkax agoropopa. Joctyn K 3J€MEHTaM KOHCTPYKUUM MocCTa
obecneyuBaeT, Kak NpaBujio, 3aKa3yuk (B JOroBOp 3TH 3aTpaThl He
BKJIIOYAIOT).
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6 Cpencrpa MOHMTOPHHTA

a) [lpy MOHUTOpPHHIC MOCTa, KakK INpPaBUJIO, MPUMEHSAIOT
Hepa3pylmaloluiue MeTOOB KOHTpOJSA. BO3ZMOXHO MCNONB30BAHUE
[ICEBAOHEPAIPYWIA KX METOAOB (C JIOKAJBHBIM HapylleHHUEM
3alIUTHOIO CJ10d O€TOHA, B3ATHEM 00pa3LlOB MaTEpHUajia B BUJAE KEPHOB
MJIX BEIPE3KO# ), KOTOPbIE€ MOTYT NMPUMEHSATHCS B Ha4Yale MOHHTOPHHTA.

0) HoMeHkaTypa U3MepaeMbiX BEJIUYHUH, UX HOMHHANbHBIE
3JHAYEHHUA MU OOTYCKAeMbI€ OTKJOHEHHS MNOJHO W ajJeKBaTHO
COOTBETCTBYIOT IapaMeTpaM, OTpaXalolUM COCTOSTHHE MOCTA.

B) TpeboBaHUS K TOUYHOCTH M3MEPEHUH YCTAHABAUBAIOT MCXOIS
U3 BO3MOXHOCTH ONpeneieHUs CBOMCTB KOHCTPYKUHMH, MAaTEPHUAJIOB L1
OLIEHKU COCTOSIHUS B JOBEPUTEJILHOM HHTEPBAIEC TOYHOCTH.

r) IlpuMeHsseMBIi€ CpeacTBA MOHUTOPHHIa HaxoOATCS B
pabOTOCITIOCOOHOM COCTOAHUU B YCJIOBHSIX DKCIUIyaTallMKM MOCTa.

n) Ilpy MOHHUTOPHHIC UCMOJIL3YIOTCA TEXHUYECKHUE CPEACTBA CO

CPOKOM CIYKObI HE MEHEE NECATH JIET NPU TUTEIbHOCTH MOHUTOPHUHTA
ooJsiee 10 €T WM CPOKOM CIIYXObI HE MEHEE [UTUTEJIbHOCTY MOHUTOPHUHT A

C Y4ETOM 3aMEHBl HEUCTIPABHBLIX M BblpaboOTaBIIUX CBOM pecypc
KOMIIOHEHT. [IpuMeHeHHe TEXHUYECKHUX CPEACTB C MEHBIIUM CPOKOM
CIYKOBI JOMYCKAETCS IO COMJIAaCOBaHUIO € 3aKA3YHKOM.

¢) U3MepeHHe KaxXa0To MMapaMeTpa peEKOMEHIYETCA OCYILECTB/IATD
He MeHee YeM ABYyMsI JaTYMKaMH, NpubopaMH WIHM APYTUMHU CpeJICTBaMU

U3MEPECHUSA.
X) Ilpn opranmn3aliuy KOHTPOJBHOIO MOHUTOPHHIA U3MEPEHUA

OCYILIECTBJSIIOTCS B COOTBETCTBHHM C METOAMKAMH NPOBEACHUS
uiMepeHuit, pazpadboraHHbiMH coraacHo TOCT P 8.563-96 nu

ATTECTOBAHHBIMH B YCTAHOBIEHHOM HOpAAKEe. METOIUKH BhITTOJHECHHS
U3MEPECHUH 00ECIICUMBAKOT TPEOYEMYIO TOYHOCTh U3MEPEHUH.

7 IlepyoanyecKuit MOHMTOPHHT
7.1 Buapl padoT, BLIMOJHAEMBIX TPH MOHUTOPUHTE

[Tp¥ MOHUTOPHUHTIE TIPOBOASIT pAOOTEI, 00ECEYUBAIOILUE OLIEHKY
HaMpSXEHHO - 1ePOPMUPOBAHHOTIO COCTOSIHUA KOHCTPYKIIMH, H IIPOTHO3
ero U3MeHeHus. PeKOMeHIOyeMbli# NepeueHb paboTr HU3JOXEH B
HUXECNEeNYIOLIUX NMMYHKTAX U OTHOCUTCS B LIEJIOM K MOCTaM, HO He
O3Ha4aeT BbIMOJHEHUE B [TOJTHOM 00BEME 111 KOHKPETHOTI'O COOPYXKEHMUA.,

a) OCMOTp 3JIEMEHTOB, NeTalel KOHCTPYKUMM C BBISABJICHUEM U
BhIIEJICHUEM Ha KOHCTPYKIIMU MMOBPEXIECHUN U NEPEKTOB — MECT
KOPpPO3UH MaTepHala, apMaTypsl B OETOHE, TPEILMH, MECT BO3MOXHOM
KOHLIEHTPALU K HATIPSDKEHHUH, NpoTe4YeK BoAbl U T.11. IlpeanycMaTpuBaior
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HHCTPYMEHTAJIbHBIE U3MEPEHHUS MTAPAMETPOB OTMEUYEHHBIX He(hEKTOB:
IUTMHBI ¥ IHTMPUHBI pPACKPBITUSA TPEIIMH, TLIOLIAAM M TOJLIMHBI IPOAYKTOB
KOPPO3HUH, IJIOIIAAM ITPOTEYEK H T.1I.

6) OnpenencHue PU3IMKO-MEXAHHYECKHUX XapaKTEpPHCTHK
MATEPHUAJIOB, UX XMMHYECKHUU COCTAB, COACPXKAHHUE XJIOPHIOB B OECTOHE,
TOJIIUHBI 3ALUIUTHOIO CJ0A U TNYyOMHB KapOOHU3aLlMH OeTOHA B
COOTBETCTBUHU ¢ «MeTOOUKON ONMpEeNEeACHUA COAEePXKAHUA XJIOPUIOB B
KEJIe300€TOHHBIX KOHCTPYKLHAX MOCTOBBIX COOPYXEHHH»,

B) KOHTpOAb reOMETPUUECKUX XapPAKTEPUCTUK KOHCTPYKTHUBHBIX
3JIEMEHTOB COODPY)KEHHS: OYEPTAaHUA U POPMBI B3aMMHOTO IOJOXEHUS
CONpAracMbIX 3JIEMEHTOB, HANIpUMEP, MIPOJETHBIX CTPOCHHUM U OIOP,
npodWisi, YKJIOHOB M YIJIOB [€PEIOMA MPOE3XKEU YACTH.

r) OnpeneneHue nedopmalmii Marepuaa (0eroHa, CTAUTH, KJIEeB,
IIIBOB), BBI3BAHHBIX JUIMTEABHBIMH MPOLIECCAMMU (peIaKCALMH, YCAAKH U
non3ydyectv 6eTtoHa). Takxe oT BO3ACHUCTBUSA BPEMEHHOM HArpy3KH
(nMpoXoasillero TpaHcHopTta, OT PUKCUPOBAHHON — CHELMAIBHO
YCTAHOBJICHHOM HAarpy3kKH ), XapakTepH3VIOLEH XeCTKOCTHBIE [TOKA3aTeH
KOHCTPYKIIHUH.

) BoiasiieHue aeopMaluMi, nepeMellicHUMN MaTepyuasia B MecTax
AePeKTOB (TPEIUUH, KOHUEHTPAUMHK HATIPSDKEHM R U AP.), BIUSIOIUKX Ha
Xapakrep padoTh! 3IEMEHTOB KOHCTPYKIIMMA, OT MOCTOAHHON Harpy3kKu
BO BPEMEHHU U OT BO3JEUCTBHA BPEMEHHOMN HAI'PY3KH.

e) UccaenoBaHue (onpeaeneHne) nedopMaluui — HanpsxeHUun B
MaTepualie (6eToOHE, METALIEC) KOHCTPYKUMH OT NMOCTOSHHOM HATPY3KH,
T.€. COOTBETCTBYIOMMX COCTOAHHUIO KOHCTPYKILIMHK Ha MEPUOI ITPOBEICH U4
paodoT.

X) OnpeneaeHue IHHAMUYECKUX XAPaKTEPUCTUK KOHCTPYKUHUHA
(4aCTOTHI, aAMIIJIMUTYOLI, YCKOPEHHUS KOJeOaHHUH), BbI3BAHHBIX
BO3ACHCTBHEM MPOXOJAAHLIETO TPAHCMOPTA MO COOPYXEHHUIO MU
CneuUaIbHON npuiaaraeMo QUKCUPOBAHHONK Harpy3KH.

3) OnpenencHue JUHEWHBIX U YIJIOBBIX MEpeMEIUEHUR B
XapaxTepHBIX CCUYEHUSAX (MECTAX) KOHCTPYKLMH, BBI3BAHHBIX H3MEHEHHUEM
HanpsKe HHO-RePOPMUPOBAHHOTO COCTOSSHUS BO BPEMEHU, a TAKXKE OT
BpEMEHHONW Harpy3ku npoxoaslero TpaHcHoprta M (HMJHU) OT
PUKCUPOBAHHON CIIELMAIBHO YCTAHOBJICHHON! Harpy3KH.

v) PUKCUPOBAHUE MOKaA3aTeJNIEH BIAXHOCTH U TEMIIEPATYPHI
KOHCTPYKTHBHBIX 2JIEMEHTOB H COOPYXEHHUA HA IEPHUCH BBITIOJHAEMBIX
MHCTPYMEHTAILHBIX paboT.

K) O6paboTKa DIaHHBIX HHCTPYMEHTAJbHBIX U3MEPEHHUH, aHAIHU3
paboThl KOHCTPYKHUHUHA MO pe3yabTaraM U3MEpeHHH, OlLEeHKaA
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TPAHCIIOPTHO-3KCIUTYaTAUMOHHOI'0 COCTOAHUSA COOPYXXEHHKA U NPOrHO3
€ro M3MeHeHHs, pa3padoTka pPEeKOMEHIAUHMH MO IKCIHOAyaTalluH
COOPYXEHUSL.

J1) JIas BBINNONHEHUA PabOT MO ONpeAcAeHUIO reOMETPHYECKOTro
OYepPTaHUA KOHCTPYKIHH MOCTA U (MJIM) B3aUMHOTO NOJOXEHUS
COTpATraeMbIX 3JIEMEHTOB KOHCTPYKU MU B XapaKTEpHbIX MecTax (B
COOTBETCTBUHU C IlporpaMMoit MOHUTOPHUHIA) YCTAHABIMBAIOT MApKH,
JATYUKHU, COOTBETCTBYIOLLIUE HCITOJIb3YEMBIM IIPU 3TOM U3MEPUTENBHBIM
cpeacTBaM (reoAc3UYeCKUM MHCTPYMEHTaM, CrieHUMaIbHBIM NMpUOOpaMm
CHSATUSA OTCYETOB JATYHUKOB, 1(POPMOMETPOB H T.11.).

M) [lng onpeneneHus IAUTENbHBIX AedopMallMid MaTepHuana
YCTAHABJIWBAIOT MAapKH 19 MEPUOAUYECKOIO NMPUCOETUHEHHUS
ne(POPMOMETPOB INMPH U3MEPEHUSIX WIW JATUUKH, peaHa3HaAYeHHbIC LI
IJTUTEJILHON paboThl B HATYPHBIX YCJAOBHUSAX.

H) 151 onpeaeneHus XeCTKOCTHRIX TOKA3aTe et KOHCTPYKLMA U
(MIH) IMHAMHUYECKHX XapAaKTEPDUCTUK YCTAHABIMBAKOT KpenexXHbie
3JEMEHTHl [OJId COOTBETCTBYIOUIUX U3IMEPHUTENBHBIX YCTPOMCTB
(TEeH30METPOB, NPOrHOOMEPOB, YIJIOMEPOB, BUOporpadoB U T.11.).

o) [as onpeneneHU] HANPAXECHUN — nedopMauuit 6eToHa
(MeTaa) OT MOCTOSSHHOMW HArpy3kKM — yCTaHaBJIMBAIOT OATYHKH,
paboTaliue UIUTENbHOE BpEMS COBMECTHO C KOHCTPYKLUUEH, UIH
YCTAHABJAMUBAIOT JATYHUKH TOABKO B NEPUON U3MEPEHHUA HANPAXEHHUN
METOIOM “pa3rpy3ku’, NMyTEM BbLICJIECHHMA (PparMeHTa ¢ JATYUKOM U3
KOHCTPYKLUHH (MU METOOOM YAaCTUYHOMN pa3rpy3kKku, KOraa AaTYUKH
OCTaIOTCS HA KOHCTPYKLIMH).

n) Ilpodunp mnpoe3xed YACTH KOHTPOJUPYIOT HYTEM
HUBCJIUPOBAHHUS B CTBOPAX BAOJAb MOCTA IO KpasAM €3/10BOTO MOJIOTHA U
IO OCHU NMpoe3xkeHr Yact. Mapku u1s HUBETUPOBAHUSA YCTAHABIAUBAIOT B
XapaKTEPHBIX MECTax [1s1 BHIABJICHUS NMPOAOJABHBIX U NONEPEYHBIX
YKJIOHOB, YIJIOB rieperuda npoduiisa BLOJIb IMPoOe3XkKeh YacTH.

p) PexoMeHaoyemble CcpeacTBa HU3MEpPEHUsI, MNpUOOPHI,
00OpyIOBaHUE, METONMKHU NpUBeACHBI B [Ipunoxenuun A. Ilpu 3TOM He
MCKJTIOHAETCS MCIIOJbL30BAHUE NPYTUX CPEACTB JJIA MHCTPYMEHTAJIbHbIX
U3MEPCHUH, ODECTICYN BAIOLIMX PELIEHHE 33124 MOHHUTOPHHTA.

7.2 Oco0eHHOCTH OpPraHM3auMM CUCTeMbl MOHHTOPHHIa H aHAIM3A
pPe3yJbTATOB H3MEPEHHH C OLICHKOH TEXHHIECKOr0 COCTOSHHUA

a) KoHTpoJjib nepeMelileHU# (Nporub6oB) KOHCTPYKLIUH B
BEPTUKAJBHONH TMJOCKOCTH PEKOMEHIAYETCS  OCYLIECTBIAATDH
reoe3N4eCKMMHA HHCTPYMEHTAMH, HAallpuMeEp, HUBEJIUPOBAHHUEM, MO
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MapKaM, pa3MellaeMblM B XapaKTEpPpHBIX CeYeHHUsIX. C ydyeTOM
OCOOEHHOCTEH KOHCTPYKLIIHU H O0ECIEYEHUSA COXPAHHOCTH MAPOK
PEKOMCHIAYETCA WX HHXeECjeaywollee pa3MellecHue. Bo3MOXHO
UCNOAB30OBAHHE H JAPYTUX METONOB, 00€CNEeYUBAIOIUX HEQOXOOUMYIO
TOYHOCTb U3MEPECHHUA.

1) B 6a5104HEBIX TIPOJIETHRIX CTPOCHUSX IO HUXKHEH ITOBEPXHOCTH
pebep BIOJb OCH DANTOK, VI HEeNBHONMPOJETHRIX 0a/IOK KAK MUHHUMYM B
TpeX ceyeHUsAX ( BOIM3H MECT ONMpaHUs U B CepeaArHe), 1JI1 COCTaBHBIX
Mo JJIMHE — KaK MUHHMYM B MMATH C€YEHUAX (Y MECT ONMUpaHHUs, B
CEpeIMHE U YETBEPTAX).

2} B x0po6YaThIX COCTABHBIX IO JIHHE XEIAE€300€TOHHEBIX ITPO-
JIETHBIX CTPOEHHUSIX ~ BHYTPH KOPOOKHM Ha HXKHEH (BHYTPEHHEH ) TOBEPX-
HOCTH BEpPXHEM! IMJIHNTHI BAOJIL e¢ OCH. st 6aOYHBIX HEpa3pe3HBIX —
MUHUMYM B IATH CEYEHUAX HAA OMOPHBIMH YACTAMH, B CEpPEAUHE U
yerBepTsAX. Ui pAMHO-KOHCONbHBIX, KAK MUHUMYM B TPEX CEYECHHSIX
KOHCOJIM (o4 ONOPOH, HA KOHUE KOHCOJH M B CepeauHe), IJIs
METAJUTHYECKHX KOpoOUYATHIX 0aN0K — Te Xe peKOMEHIALNM.

3) B cranexene300€TOHHLBIX NPOJETHBIX CTPOCHHUSIX U CTATBHDIX
Oankax ((PpepMax) HHUBEIHPOBKY OCYIIECTBISIOT O MapKaM,
YCTaHABJIMBAEMBIM Ha HUXHHX MonkKax 6anok (pepM), KaAK MUHUMYM B
MeCTax ONTUPaAHHs, B CEPEANHE U YETBEPTIX ITPOJIETOR; B OCODBIX CIyHasX
KOHTpoJIA acdhopMaliui pepM — MapKH YCTAHABIUBAIOT B yJ1ax [aHenei.

6) KoHTpOo/Ib COXpaHEHUS (HOPMBI KOHCTPYKLIUH, MepeMelleHU M
(BLITHOOB) 2JIEMEHTOB U3 BEPTUKAJIBHON IJIOCKOCTH PEKOMEHIAYETCH
OCYHIECTBJIATb TECOAOTUTHOH ChEMKOM IO MapKaM, YCTAHABJIUBAaeMbIM Ha
pebpax, maHenassx, packocax, nogcax 60anoxKk U pepM, a Taxke Ha Teje,
crojibax, noapepMEeHHHUKAX OMOP B OXUIAAEMBIX HEOIAronpUsITHAIX
CeYCHMUAX.

B) Mecra Mapok (Mapxu) MOTyT ObITh OTMeYeHHB (HeCMbBIBAEMOMA
BOOON) KPAaCKOH M ClIeLHAIbHBEIMU TUIACTUHKAMHU, MAapKaMM, KOTOPLIE
3aKpPEIMJIAIOT Ha KOHCTPYKUHMHU MNOPUKIECHUBAHUEM, aHKEpPaMH,
3a1eJ1biBAEMbIMH B O€TOH, WU BUHTAMHU K METAJUTMYECKOM KOHCTPYKLIMH.

r) HuseaupoBaHUE NONOXEHUSA KOHCTPYKLIMHA, KaK TIPaBHJIO,
BHINONHSKT C BbLICOTHOW NPUBA3KOK K pernepaM. Ecnu Takas
BO3MOXHOCTb OTCYTCTBYET, BBICOTHVIO NPUBA3KY OCYIIECTBIAIOT K
MapKaM, YCTAHABJIUBAEMBIM Ha OIOpax.

n) na HaOdMOOEeHUHN 3a YrJIOBHIMU IMEPEMEUIEHUSIMU B
KOHCTPYKLHAX MPOJIETHBIX CTPOEHHUH U OMOp JATYUKH, 3JICKTPOHHBIE
yriaoMepbl (OTBECH) YCTAHABJIMBAIOT B MECTAX OXHUIAEMBIX
MaKCHMAJbHBIX BEJHYHH YIJIOB MOBOPOTA, KaK IPABHUJIIO, MO OCAM
ONMUPaHUA NPOJIETHBIX CTPOCHUH, NpU HEOOXOAUMOCTH B MECTax pe3KOro
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U3MEHEHHUS XECTKOCTU KOHCTPYKUMM (M3IMEHEHHUSA IMONepeYHbIX
pa3MepoB CEUEHHUS ), B BEpXHeil 4acTH omop.

Y4yuTHIBasi OTpAaHHUYEHHE CpEeACTB HA MCHOOJb3OBaHHE
YCTaHABJIHBACMbIX CTALMOHAPHO JATYMKOB HA JIEMEHTAX KOHCTPYKIIHUH,
BBIOMPAIOT HAUDOJIEE XapaKTepHbIE MECTa B TONEPEYHOM CEYEHMH U BOOJIb
[POJIETHOIO CTPOEHHUA MOcCTa. Lis1 UCKITIOYEH U CIIYUAHHOTO HapyHIEHUSI
MOJIOXKEHHUS JATYUKOB pabOTHUKAMM BKCIUIVATUPVYIOLIEH OPraHu3allvi,
JAaTYUKH 3aKPBIBAIOT 3alMTHBIM KOXYXOM. BMecre ¢ TeM cieayet
MPUHUMATh MEPHI MO HEAONMYIUICHHUIO HAXOXAECHUSA HAa COOPYXEHHUU
[IOCTOPOHHUX JIULL, YTOOBI IPENOTBPATUTE XU IUEHHA WIH ITOPYY, CABHXKY
JATYUKOB.

¢) i1 KOHTPOAS NJUTENbHBIX NedopMallMii B KOHCTPYKIIUHU
JATYUKH JJUHEAHBIX MIEPEMEIUCHUN WM MAapKu i 1ePOpPMOMETPOB
DEKOMEHAYETCA pa3sMEIllaTh B MeCTaX, Irjie NposBIAECTCA crneuuduka
pabOTH KOHCTPYKUHU, HATIDUMEDP, B 30HE CTHIKOB O0OheJUHEHUS
Xejae300eTOHHON MNJAMTBL € METaJJIMYeCcKOoM Oankoil B
CTAICXKENE300ETOHHBIX KOHCTPYKIIUSIX, B CTHIKAX COCTABHBIX MO IJIMHE
Xene300€TOHHbBIX MPOJIETHBIX CTPOCHUM.

[Ipu 3T7OM 1 KOHTpOJIA pad®OTH CTHIKOB PSIIOM YCTAHABJIUBAIOT
MapkKH ¢ 6azaMi, TIEPEKPHIBAIOILMMHA U HE NEPEKPHIBAIOITUMH CTHIK.

Mapku noa neopMOMETPhI YCTAHABJAMBAIOT MO CIEUMATILHBIM
iradaoHaM, O0ECNMEYUBA UM MOCIAEAVIOILYIO TOYHYIO YCTAHOBKY
neOpMOMETPOB HA YYACTKE, UMEIOILEM IIOCKYIO MOBEPXHOCTD.

X) g OLEHKHN HANPpSXECHHOTO COCTOSAHUS XeEJI€300€TOHHBIX
KOHCTPYKU UM ONMPEACASIOT YCTAHOBUBILIHUECH B IIPOIIECCE 3KCIUTyaTalluu
HarpsaXeHusd B OcToHe. I1pH onpeleieHUHY HANIPAXEHUN HA IUIOCKOCTH
YYUTHIBAIOT CJIYYAH TJIOCKOI'O HAMIPSIXKEHHOIO COCTOAHUA U HA IUTOLLANKE
KCClIeJOBaHHU HAMPSDKEHHUS (Jaiee «TOYKA») pa3MeniatoT JaTYUKH B ABYX
B3AaUMHO NEPICHIUKYIAPHBIX HanpaBacHUAX. [1py 3TOM st «TOYKU» B
KAXXIOM HallpaBJIcCHHU YCTAHABIMBAKOT (HAKJIEUBAKOT) HE MeHee Tpex
AYOAUPYIONIUX APYT APyra JaTYMKOB VIS O0€CTIEYEHHSA JOCTOBEPHOCTH
ucciegoBanus. 11o3ToMy naoniaaxy MccieiOBaHUS HANPSAXEHHUH B
DETOHE MO BO3MOXHOCTH PAa3MCEILAIOT HAa YYAaCTKEC KOHCTPYKIIMH, TIC
HaIpsDKEHHA B O€TOHE MPAKTUYECKU HE UIMEHSIOTCH.

I MOBBIIIEHUS TOYHOCTH HU3MEPEHUS PEKOMEHIYETCS HCCIe-
IOBAHNS MPOBONUTH B MECTax (3/IEeMEHTAX), TAEC OXKUIAIOTCA HAUOOJBLIHNE
cXUMawInue HanpsxeHus. [Ipy 3TOM HCKITIOYAIOTCSI MECTa B 30HAX
NeUCcTBUS MECTHLIX HAanpsaAXeHHUH, rae UuX BEIUYUHHA MOXET PE3KO
OTJIMYATHECS B TOUKAX, OTCTOAILIMX APYr OT JApyra Jaxxe Ha HeOOJblINe
paccToAHUA — nopsanaxka 3-10 cMm (HanpuMep, B HAOONOPHEIX YYaCTKaX, B
30HE PE3KOro M3MEHEHUS XECTKOCTHA CE€YeHUs, BONIU3NU CTHIKOB
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COCTaBHBIX IO IJIMHE KOHCTPYKIIHH, B 30HAX OObEAUHEHUS 3JIEMEHTOB B
paMy H T.I1.).

3) AHUIN3 pe3yJIbTATOB UHCTPYMEHTAIBHBIX U3MEPEHU M PEKOMEH -
NyeTCS BBIICAHATE C YYETOM BAUAHHUSA HA AchOpMallMd KOHCTPYKIIHIA
TEMITEPATYPHO~BAAXHOCTHBIX YCIIOBUM HA BpEMSI U3MEPEHH .

[Ipu 3aMepax TeMuepaTypbl KOHCTPYKIMHY U BO3AyXa YYUTHIBAIOT
OCODEHHOCTH paboThl KOHCTPYKUMUHK, PaMOH 3KCIJAyaTallUH H
PACNOJOXEHUA COOPYXECHHUS OTHOCUTEIBHO BO3NCHCTBUA COJIHEYHBIX
nydyed. Hanpumep, Ans CTaneXeac300eTOHHBIX KOHCTPYKHHH
HCOOXOOUMO H3MEPSATH TEMIIEPATYPY Xej1€300€eTOHHOM IAHUTHI,
METAJUIMYECKHAX OAJIOK, B TOM YHUCJHE KPAUHUX, HAXOOALIMXCSH MO
BO3IEeHCTBUEM COITHEYHBIX JIyuelt. [Ing kopobuaTeix 6a10K — TEMIIEPATYPY
BEPXHEN MNJIUTHI, pedep, HUXHEN HOIMTHL M KpaWHUX pebep,
NOABCPXECHHBIX HArpeBy COJIHEYHBIMHU Jy4aMH, TEMIIEPATypy BO3ayXa
TAKXKe BHYTPH KOPOOKH.

H) IlpM onpeneneHUU NEpeMEUICHU B KOHCTPYKLIMM B BEPTH-
KaJIbHOM MIOCKOCTH (IMporubos, BEITHOOB) WiA Cy4yasi, KOria HUBeJH-
pOBaHUeE BHIMTOJIHECHO B ITPUBA3KE K MAPKAM, YCTAHOBACHHBIM Ha OHOPaX,
AHAIN3 pe3YyJIbTaTOB BHINOJHAIOT C YYETOM BO3MOXHBIX UBMEHEHUH BO
B3aMMHOM HOJIOXEHHUH ONOp (NIPH UX NPOCAIAKE UJIU BBHITIUPAHHUHU).

K) IIpy aHaIM3e U3MEHCHUA HANPAXECHHO-AC(POPMUPOBAHHOIO
COCTOSIHUA KOHCTPYKIIMU 1O JAaHHBIM WHCTPYMEHTAJIbHBIX U3MEPCHHUH
VYUTHIBAIOT B MATEMATUYECKON MOJEeNU PaKTUYECKOE COCTOSIHUE
KOHCTPYKUHHU U yCJIOBUH padboThl (PaKTHYECKHE TEOMETPHUUYECCKHUE
XapAKTEPUCTUKHU U TIOCTOSSHHBIE HATPY3KH ).

Hanpumep, Yy4YUTBIBAIOT (PAKTHYECKHE TEOMETPHUYECKHE
XapaKTEepUCTUKU CEYEHUHN KOHCTPYKLUHU Ha MOMEHT UCC/ICOIOBAHUM
(U3MEPEHHUH), BKIIOYEHHE B paboOTy OAJIOK TNPOJIETHEIX CTPOCHUM
XKEJIE300CTOHHBIX MJIHT HA OOJBLIEH LIMPHUHE, YEM NMPUHUMAIOT NPHU
NPOEKTUPOBAHUH, CTECNEHD BKIIOYEHUA B padOTy CEUYCHUSA CJIOEB
XOPOXHON ofexanl (B 3aBUCMMOCTH OT TEMIIEPATYPHHIX YCJIOBUI), a
TaKKE PAKTUUECKYIO TOCTOSHHYIO HAarpy3Ky.

[Tpu aHanuie paboTel ONOP, UX MOAATIAUBOCTU, YUHMTH BAIOT
(paKTHYECKOE COCTOSHHE KOHCTPYKIHH, YPOBHH 33J€JIKH ONIOD B IPYHTE,
ypOBHU BOABI. IIpOEKTHEIE NaHHBIE TONATINBOCTH ONOP, PACCUUTAHHBIE
B JKCTpeMabHbIX YCIOBHAX, MOTYT CYUIECTBEHHO OTJAMYATHCHA H IUIA
CONOCTABUTEIBHOIO AHA/JIN3a, KaK NMPaBHUJIO, HEMIPHUEMJIEMBL.

[Ilpu aHanau3e pPEKOMEHIAYETCA YYMTHIBATH BJIUIHHE HA
HANpAXKEHHOE COCTOSIHHE TEMITEPATYPHO-BAAXHOCTHLIX I10Ka3aTesacH
KOHCTPYKUMH HA MOMEHT UCCIENOBaHUM. B YaCTHOCTU, MOSABIACHUE
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HAanpsAXEeHUNA B KOHCTPYKUMHU BCJICACTBHE pPa3IHUUA TEMIIEPATYPhl B
3JIEMEHTAX CE€YE€HUS — IUJIMTax, pedpax, OCOOCHHO B KOpOoOYaATHIX
CEYEHHSIX H CTANIEXKEIC300CTOHHEIX KOHCTPYKUHSAX.

B Xene300€TOHHBIX KOHCTPYKLMAX NPOJAECTHBIX CTPOEHUH
VIUTBHIBAKOT CE30HHEBIC HepOopMaALIMH 6€TOHA, BBI3BAHHBIC U3MEHECHUEM
BJIAXXHOCTH. IeMIlepaTypHO-BJaXXHOCTHBIE YCJIOBUS BIIMSIOT TAKXE Ha
PECAKTHBHDBIE YCHUJIMA B OMIOPHBIX YACTX U ONOPax.

a) s BeIABNeHUN (paKTUYECKMUX IMApaAaMETPOB XECTKOCTH
KOHCTPYKUHH, OIpEIAcHcHUST LEHTPAd TAXECTH CEUYECHUS TIIpH
HeOOXOMIUMOCTH HPOBOIOAT UCCICAOBAHUA PA0OTHl KOHCTPYKIIMHU TTOA
MCNBITATENIEHON Harpy3koi. MakTHYECKYIO0 MOCTOSAHHYIO HArpy3Ky
OIIPEACISAT HA OCHOBE TUIATEJbHBIX FrEOMETPUYECKUX 3aMEPOB HPH
HEOOXOOUMOCTH C B3ITUEM KEPHOB I10 CJI0AM JOPOXKHOM OACKADI.

M) M3MEHEHHE HaNpsXKeHUH B OETOHE M METAUIE C MOMEHTA HMX
OINpeAECNEHUSA METOAOM “pa3rpy3ku’”, Kak IpPaBUIO, BBISABASIOT
paCyEeTHBIM TIYTEM IO pe3yabTaTaM MOCAEAYIONIAX HHCTPYMEHTAIbHbIX
M3MEPEHUIt 1eopMalMi M nepeMellleHU A JIEMEHTOB KOHCTPYKIIMA.
[Tpn HEOOXOOAMMOCTH HAMPSXKEHHUSI B OETOHE U METAUIE ONpeacastior
[NOBTOPHO B [NIEPUOJ TPOBEICHUSE MOHUTOPHHTA.

H) Ilpu aHanu3e u3MeHeHUN HaNPAXKEHHO-IEPOPMUPOBAHHOIO
COCTOSIHHUST YYUTHIBAIOT TAKXKE PE3YJIbTaThl HAOIMIOACHUH 3a pa3BUTHUEM
MMEIOLMXCH B KOHCTPYKH MM NOBPEXIeHUHM U A€PEKTOB.

0) [IporHo3upoBaHue U3MEHEHUH HANnpsIXeHHO-
nepOopMaIIHOHHOTO COCTOSHUS ITPOJIETHOTO CTPOECHHUS OCYLIECTRIISIOT Ha
OCHOBE BEIABJICHHOU 34 rmnepuold MOHHUTOPHUHIA TEeHICHHHHU,
XapaKTEpu3yeMOn HadHuyueM (OTCYTCTBHEM) HEOOpaTHUMBIX
nepeMciicHM, nepopmManmit, pa3BUTUEM (MIHN CTAaOMIU3aL e )
NOBPEXACHUH U HeDEKTOB.

[Ipyn HAIMYMHA TEHIOECHIIMHY PA3BUTHUSA HETATUBHEIX MPOLIECCOB B
N3MEHEHUH Ne(POPMUPOBAHHOIO COCTOSHHUA KPUTEPUSIMH IIPOrHo3a
CPOKOB pabOTOCHOCODHOrO COCTOSIHUA ITPOJIETHOTO CTPOEHHUSA CIyXaT
JOMYCKAEMBIE HOPDMATUBAMK BEJIMYUHBI IIPOrHOOB, YIJIOB IIOBOPOTA H
HanpsaXeHHH B 3JIEMEHTaX KOHCTPYKIIHH.

1) B COOTBETCTBUM C pe3yJabTaTAMH MOHUTOPHHIA AAKOTCH
PEKOMEHIANMM O AANBHEHIIEH 3KCIUTyaTALIUHM MOCTA B YaCTHU.

- HEOOXOIMMOCTH H CPOKOB MPOBEACHUS NMPOPUIIAKTHYECKUX,
IU1aHOBO-I1PEAYIIPEANTENBHBIX WJIM PEMOHTHBIX padoT;

- HEOOXONHUMOCTH U CPOKOB MPOLOIXKEHUA MOHHUTOPHUHTA C
[IPOBEACHUEM IOMOJHUTENABHBIX UCCAEOOBAaHUH B CUCTEME HaA30pa 3a
COOPYXEHHUEM.
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p) Ilpn aHanu3e paboTHl COOpYXeHHUS CAeAyeT YYUTHIBATH
TpeOOBaHUA HOPMATUBHOHW JOKYMEHTAUMU K COOPYXKEHHSIM U

MaTepualaM KOHCTPYKUMH, M3 KOTOPbBIX OHHM H3rOoTOBJIEHH
(CHull 3.06.67-86, CHuII 3.06.04-91, CHuIT 2.05.03-84*).

7.3 [1oKyMeHTaHMA 110 MOHMTOPHHTY

a) JIokyMeHTalMsl Ha NpOoBeAcHUEe MOHUTOPHHTA BKIIIOYAET:

1) IlporpaMMy MOHUTOPHHTA, YTBEDXIACHHYIO 3aKa3YUKOM.

2) YepTexy (CXE€MBbI) MOCTA C YKa3aHUEM MECT YCTAHOBKH
HUCII0JIb3YEMBIX [IPH MOHUTOPHHIE MApoK, AaTUUKOB, IIPHOOPOB H T.II.,
COCTaB/IAOIINX Da3y HHCTPYMEHTAIbHLIX HU3MEPEHUH.

3) Ilpu HEOOXOAUMOCTH CEPTUPUKATHI, NACTIOPTA HCIIOJIB3YEMBIX
U3MEPHUTEILHBIX CPEACTB, IIOBEPOUYHBIE CCPTUPUKATHI, AKTHI K HUM.

4) XKXypHajibl BeICHUS UHCTPYMEHTAJbHbIX HabMI0AeHUN 11O
KaXJI0MY BUAY padOT HA OyMaXXHBIX HOCUTENSAX H B DJICKTPOHHOM BUJE.
Bce 3anucu B XypHaJi€e NOANKCHIBAKTCSA UCITOJHUTEIIEM.

©) Ilpu co3pgaHuu 0a3pl MHCTPYMEHTAJBbHBIX H3MEPECHUMH
oPOpPMISIIOT CACAYIOLIYIO JOKYMEHTALHIO;

1) UCIOAHUTENBHEIEC YEPTEXKU-CXEMBL PA3MEIIEHHUS MApOK,
JAaTYUKOB, NPUOOPOB, BCEX BUNOB UHCTPYMEHTAILHBIX UIMEPEHHUH.

2) K xaxaoMy XypHaJly BeAI€HUS KOHKPETHOro Bujaa padborT
IIPUKIIAABIBAIOT ACTAJIbHYIO CXEMY PACIIONOXCHUS MCIIOJNB3YEMbBIX IIPH
3TOM MapoK, JaTYHUKOB, MpUOOPOB ¥ T.N. B KAXAOM Cy4ac yKa3bIBaloT
anpec pa3sMellleHHsI U3MEPUTEIIbLHOTO CpeaCTBa:

HOMEP MPOJIETHOIO CTPOEHUS (OIMOPHI), IEMEHTA KOHCTPYKILIUH,
HoMepa JcTaneil 3J1eMEHTOB, TCOMETPHYECKYIO MMPUBA3KY K HUM MecCTa
pa3MelieHUs M3MEPUTEIIBHOIO CcpeacTBa. KaXaoMy U3MEPUTECIBHOMY
CpenacTBY (MapKe, JAaTYMKy, IpuboOpy) NpUCBAUBAETCI CBOU HOMED,
KOTODBIMA TAKXE 3aIIMCHIBAIOT HEMOCPENCTBEHHO Ha KOHCTPYKIIHH.

3) K xypHaay BedcHHsT HAONIONCHHUNA 34 Pa3BHTUHEM MJIH
HOSIBJICHUEM He(PEeKTOB NMPUKIAABIBAIOT CXEMHBI (YEPTEeXM) pa3MelleHUsA
HAa KOHCTDYKIHMH IE€PEKTOB, UX «aapeca», 0a30BHIEC BCIUYHUHDI
U3MEPUTENBHBIX [TAPAMETPOB. JUTHHY, IHUPHAHY PACKPBITUSA TPELIMH,
IUIOINAANA M TOJIUMHBI IPOAYKTOB KOPpO3UHU, IUIOWAIU pa3pyIUEHUH,

npotedyeK U T.1. B HaType HA KOHCTPYKUHUH TAKXKE OTMEYAIOT IPaHU1b
1edexToB, UX OCHOBHBIE IIAPAMETPHI.

4) B xXypHasiax Ha KaXIbli BUJ HAOMIONEHUR 3aITUCHIBAIOT 0A30BHIC
OTCUETHI, NMOKA3AHUS, TIapaMETPhl KOHTPOJINPYEMBIX IIPHU MOHUTOPUHTE
BEJIMYUH, TPEAYCMOTPEHHBIX ITporpaMMoil. [IpH reoae3nyeckom creMke
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COCTABJSAIOT IpaddUyeCcKUe WINIOCTPAllHM OYepTaHMsA KOHCTPYKILIUM B
IL1aHe U ripodue.

B) IIpyM NpoBeAEHUU MOHHUTOPMHTIA B XypHaJbl HabaogeHUN
3aNIMChIBAIOT M3MEPAEMBIE MMapaMeTphl, JAaTbhl U3MepeHUU. [lpu
reole3UYECKON ChEMKE HAHOCAT rpahuyecKoe H30OpaXeHHUE pe3y/IbTaTOB
B TUTAHE U NTpoPUie.

r) Ha xaxaoM stare HHCTpYMEHTAITLHBIX 3aMEPOB MOACUMTHIBAIOT
U 33aIIMCHIBAIOT B XYPHAJBl, IPU HEOOXOOUMOCTH MJLIIOCTPUPYIOT
rpapMKaMu BEJIHUYUHBI U3BMEHEHHUS 3aMEpsSIEMbIX MTapaMeTpPOB MO
OTHOHIEHUIO K IMPEeAbIAYIHEMY U3MEPCHHUIO U K 0a30BOMY. BhIsiBNIeHHast
OUHAMUKA U3MEHEHUH COOTBETCTBYIOLLMX MAPAMETPOB MOXET CIIYXUTh
OCHOBaHHMEM 711 KOPPEKTHPOBKH CPOKOB, HHTEPBAJOB M
[MPpOAOJXKUTCABHOCTU BEACHUA [MEPUOIUIECKHUX HHCTPYMEHTATbHBIX
UaMepeHU. IIpH 3TOM COCTABIAIOT 3aKIIOUEHHUE O IIPEABAPUTEIIBHBIX
pE3yJIbTaTaX MOHHTOPUHTA.

A1) OTYETHBEIM JOKYMEHTOM 110 NPOBEACHUIO MOHUTOPUHIA
ABIACTCA HAYYHO-TEXHUYCCKHUMA OTYET, COCTABISCMEIN MO 3aBEPUICHUMU
paboT. BO3MOXHO COCTABJIICHUE NMPOMEXYTOYHBIX OTYETOB IO pe3yJIbTaTaM
rOOOBBIX HAOAKWIAECHHUM, €CIN 3TO NPEAYCMOTPEHO IpPOrpaMMoOM
MOHHUTOPHHI .

Hay4yHO-TEXHUYECKHUH OTUYET BKJIKYAECT BCE pPE3YJIbTAThI
HaOMIOACHUM M UHCTPYMEHTAJIIBHBIX U3MEPECHHUN, AaHAJIM3 UX, OLIEHKY
COCTOSIHUS COOPYXEHUSHA, NPUYNHEI BOSHUKHOBEHHS TE€X WU HUHBIX
MOBPEeXACHUN, 1ePEKTOB U PEKOMEHIAUMH 10 APYTUM BOIIPOCaM H
3aJa4aM, NNOCTABJIIEHHBIM IIPH MOHUTOPHHTE.

OT4YeT TOTOBUTCA Ha OYMaxXHOM M 3JIEKTPOHHOM HOCUTEIIE.

PopmMar ZOKYMEHTA, TEKCTOBOW M rpaduyecKod 4acTy,
OroBapuBacTCs C 3aKa3YMKOM NO KOHKPETHHIM COOPYXEHUSAM IpU
COCTaBJIEHUU JOrOBOpa.

e) PesynpsraThl paboT ABJISIOTCA COOCTBEHHOCTHIO 3aKAa34UHKa,
OQHaKO MOIYT OBITH UCIIOJIB30BAHbI HCTOJIHUTENEM B IPYTUX paboTax npu
AHAJIU3E AaHATTOTHYHBIX COOPYXEHMIA.

x) CpelacTBa KOHTPOJS, YCTaHAaBIMBAaEMBIE Ha 00BEKTaXxX
MOHHMTOPHHIa, MOTYT OBITh nepedaHbl 3aKa34YHKY B IMMOCTOAHHYIO
3KCIUIYAaTalMIO C BRITEKAIOLIMMU TpeOOBAHUAMH MO UX COAEPXAHUIO, A

TAKOKe MOTYT OBITh BPEMEHHO YCTAHOBACHBI UCITOHHUTEIEM HA O0BEKTE
MOHHUTODHUHTIA, ABJIAACH COOCTBEHHOCTHIO WCIOMHHUTENAA HpPH

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

a) Tpebosauusg Kk CHMM, oTHocsilIIMXCcA, KaK ITPaBUJIO, K KJIACCY
U3MEPUTENBHBIX UHMOPMAUMOHHBX HJIHW H3MEPUTEIBHBIX
KOHTPOJIUPYIOIIHUX ABTOMATU3UPOBAHHBLIX CUCTEM YIpaBJICHUSA,
coorBeTCcTBYIOT [OCT 24.104-85.

6) CHMM B He0oOX0OUMBIX OOBEMAX BLITTIOAHSIET cOOp, 06paboTKY,
aHAaJIU3 U HAKOIJIeHUE HHPOPMAUUHM O COCTOSHUM MOCTa, H
[IPEIOCTABJEHHUE ee TTepCOHANY; BRIPAabOTKY U nmepenady CUTHAJIOB
MEPCOHATY O KPUTUYECKOM COCTOSIHMHU MOcCTa; oOMeH MHGOpMaluen
(IOKYMEHTaMK, COOOUIEHUSAMHM M T.I.) C B3aMMOCBSI3aHHBIMH
aBTOMAaTU3UPOBaHHBIMUA CUCTEMAMH.

B8) B CHMM npenycmarpuBaeTcss BO3MOXHOCTh KOHTPOJIS
METPOJIOTHYECKUX XapaKTEPUCTUK H3MEPUTEAbHBIX KAHAJOE.

r) dnsa 3¢p@peKTHBHOTO BBIMOJIHECHHA TEXHUYCCKUMHU CpeICTBAMHU
cBoero Ha3HadyeHuss 1pd  dyHkuumonuposanuu CHMM
npeaycMaTpUBaeTcsa 3aliuMTa TexXHH4Yeckux cpeactB CHMM or
'BO3JEHCTBUA BHELIHHMX JIEKTPHYECKHX H MAarHUTHBIX [OJEH, a TAKXKE
IOMEX IIO LICMSIM ITUTaHHS.

n) IlporpamMmHoe obecneueHue CHMM pa3pabartniBaercs
NOCTATOYHBIM 1S BEINIOHEHUS BeeX GyHkuuin CHMM, peaiu3yeMbIxX ¢
[IPUMEHEHHUEM CPEICTB BHIYUCIUTECIIBHON TEXHUKH, A TAKXE COIEPKHUT
CPEICTBA OPTAaKHU3al{MM BCEX TPEOYEMBIX IIpoLieccoB 06paboOTKK JAHHHIX,
IO3BOJAIOUIMX CBOEBPEMEHHO BBLINTONHATE BCe ABTOMAaTHU3HPOBAHHEIE
GVHKIIMY BO BCEX PErNIAMEHTUPOBAHHBIX pexuMax hyHKIMOHUPOBAHUS
CHMM.

¢) B nporpamMmMHOM obecniedeHU CHMM peanusyiorcst MEpEI 110
3AIUTE OT OWMOOK HpuU BBOOEC M 00paboTKe HHGOPMALIUU,
obecneyUBalOIHHE 3aAaHHOE KayecTBOo BeinonHeHHS dbyvHKIpin CHMM.

X) Popma npencraBneHusd BoIXOgHOH MHPopmauuy CHMM
COIJIACYETCA C 3aKA3YHKOM (I10JIb30BATEIEM) CHCTEMBL.

8.2 PabGoTbl, BboHAEMbBIE IPH CO3JAHHH CHCTEMBI HENpepbIBHOIO
MOHMTOPHHTA MOCTA

a) IIpu paspaborke npoekra CHMM BEINOAHSIOTCA ClEXYIOLIUE
paboOTHI.

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

2) IlpoBeneHHe HAYUHO-UCCIEIOBATEIILCKUX padoT.
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3) Pa3paborka KOHLUECIIUMU MOHMTOpUHTIA. PopMynupoBaHue
3aJ1a4 MOHUTOpHHTAa. OnpeacjcHUe HOMEHKJIATYPbl H3MEDSACMBIX H
KOHTPONUPYEMBIX mnapaMeTpoB. Pa3paborka PYHKLUOHAJbHOM
ctpykTypst CHMM. PaspaboTrka cxeM kabenpsbix coeauaeHuit CHMM.
[IpprHUUNIMAIbLHBIE TPEOOBAHUA K YCTpoicTBaM cOopa U oOpaboTku
OAaHHBIX, YCIOBUAM Iepeaadyd WHPOPMALIMU U NIPEJOCTABIECHHA €€
obcnyXxXuBawiuecMy IepcoOHaNy, KOMMYHHKAIMOHHOH cCXeMe,
NIpOrpaMMHOMY O0ECMEYEHHUIO MOHUTOPHUHI2 U APYTUM 3JIEMEHTAM.
Ncnionb3yeTcsa ONMBIT CO3aHUA aHAJTOTUYHBIX UJIM OJIU3KUX CUCTEM
MOHHUTOPHHIA HA OTEYECTBEHHBIX M 3apYOEKHBIX MOCTAX.

4) Pa3paboTKa ¥ yTBEpXICHHE TEXHHYECKOTO 3aJaHNUS Ha CO3NaHHE
CHMM (T3 Ha CHMM) B cootrBercTBUU ¢ [OCT 34.602-89.

6) OnpeaeieHUe NONHON HOMEHKJIATYPbl 000OpYIOBaHMA.

7) Pa3paboTka pabo4yux 4epTekKEH pasMelIeHUS CPEeACTB MOHMU-
TOPUHIA: NIEPBUYHBIX NIpeobpa3oBareiel, YCUIUTENIEN, KOHTPOJUIEPOB,
KabeabHOU CHUCTEMBI, 00OPYNOBAHUA JUCNIETYEPCKON H JPYroro
000OpYIOBaHHUs, C MIPUBA3KON K KOHCTPYKLHMSIM M TTIOMEUICHUAM MOCTA.

8) PacueTHOE (C HCITOJIb30BaHUEM KOHEYHO-3;,IEMEHTHOM MOJIETH )
000OCHOBAHHE JOINYCKOB U3MEHEHUSE KOHTPOJIHUPYEMBIX NapaMeTPOB.

9) CMeTHbIE pacyeTbl CTOMMOCTH peajiM3aliHu CHUCTEMBbI
MOHMTOPHUHTA.

10) Paszpaborka aokymeHtrauumu Ha CHMM B o006neMme,
HEOOXOOUMOM HJIA OMUCAHUSA MOJHON COBOKYIHOCTH NMPHUHSATHIX
MPOECKTHAIX PEIICHUH U JOCTATOYHOM I JAJIBHEHUIIETO BLIMOJHEHUSA
pabot no cozpaHnio CHMM. Buasl tokyMentoB — 1o FOCT 34.201-89.

i1) Pa3zpaborka peuieHui nNo aaropuTMaM peuleHHi 3ana4y U
[IPUMEHAEMBIM A3bIKaM, 110 OpraHu3alMu U BeAcHU O HHMOPMaLIMOHHOI
6a3bl, CHCTeME KJIaCCU(PUKAUHAHU U KOAUPOBAHUA UHPOPMALUMU.
Pazpaborka nporpaMm M NporpaMMHBIX CpeACTB CUCTEMBI, BBIOOP,
aJanTalMs U (MJIM) PUBA3KA MMPUOOPETAEMBIX MTPOrPaMMHBIX CPEJICTB,
pa3paboTka nporpaMMHON JOKyMeHTauuu B COOTBETCTBUU ¢ TOCT
19.101-77.

6) I'pu nMpoBeAcHUH UCCNCAOBATENILCKUX pabOT npu pa3paborke
npoekta CHMM BLINONHAKOTCS UCCICAOBAHKSA C UCMTOJB30OBAHUEM
NIPOCTPAHCTBEHHOW KOHEYHO-3JIEMEHTHOM MOIEAN MOCTA, B XOIE
KOTOPBIX:

- OIIEHHUBAECTCHA OTKIMUK KOHCTPYKLIMM Ha OCHCTBUE BPEMEHHBIX
Harpy3oK: MOABHXHBIX, TEMIIEPATYPhl, BETpA U IP. C ONPECACTECHUEM
OMANa30OHOB U3MECHECHUS HaNPSAXKeHHO-IEHOPMUPOBAHHOIO COCTOSHHS
HECYHIMX KOHCTPYKUHUHN MOCTA,
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- ONPEREAAIOTCA JHHAMHUYECKHE XapaKTEPHCTHKH MOCTA —
OCHOBHBIE (POPMBI M YaCTOTHI CBOOOAHEBIX KOJIeOaHUH.

[Tpu HEOOXOAMMOCTH BHIITOJHAOTCA APYTAE UCCIIEMOBAHUS.

B) IIpu BBOAe B nerctsiec CHMM BHINOMHAWOTCA CIACOYIOIIUE
paboTHI B COOTBETCTBHH C mpoekToM CHMM.

- [ToaroroBka 06bexTa MOHUTOPHHTIA K MOHTaXy CHMM.

- [locraBka 060pynoBaHHA.

- MOHTax cpeICTB MOHUTOPUHTA.

- TlyckoHanano4yHbie pab®oTHI.

- IToaroroBka nepcoHana, obcnyxupaiwmero CHMM.

- TlpoBeneHue NpeaBapUTEAbHBIX UCIIBITAHUA.

- IlpoBeneHHe ONMBITHOM 3KCILTyaTalluy B Te4eHUE 3 - 6 Mec.

- TlpoBenecHME NPUEMOYHBIX UCTIBITAHUIA.

- Ilepenpava CHMM B mocTossHHYIO 3KCIUTyaTallHIo.

r) Ucniertanuss CHMM npou3BoIsiTCst IIpH BBOIE B 3KCIUTYATALUIO
M NepUOJUYECKH B MPOUECCE IKCOAYATALKMMU, B TOM YUCIIE IIYTEM
IMPOBEACHUSA CTATHYECKUX U TUHAMUYECKUX MCNBITAHUHA MOCTA B
cootBeTcTBHM co CHuIl 3.06.07-86. Moryr ucnoib30BaThCs IPYTUe
METONE] MCITBITAHUH, B TOM YUCJIE METOABI AKTUBHOM BUOPOOUATHOCTUKH
B COOTBETCTBUM C <«MeEeTOAMYECKUMHU pPEKOMEHIALIMAMU TI0
BHOPOIMATHOCTHKE aBTOIOPOXHBIX MOCTOB». CIIhITaTE/IbHAA HATPY3Ka
[PH HCTIBITAHHUAX HE CO3JAET YCHUIIMMA B JTIOOBIX 3JIEMEHTAX COOPYXEHUA
BbILIE penesoB, ycraHoBaeHHbIX B CHuIl 3.06.07-86.

o) OpraHu3auus, npousBoasuias Beod B aeicrsue CHMM,
conpoBoxpaaer pabory CHMM B coOTBETCTBHMU € TapaHTHUHHLIMU
00s13aTeIbCTBAMU M OCYILECTBIAET NOCACrapaHTUNHOE ODCIYVXHNBaHUE.
fapanTuiHbil cpok 3kcmayatauuu CHMM — 12 Mec co aHS BBoOIa
CHCTEMHBI B [TOCTOSHHYIO 3KCIUTyaTalHIo.

8.3 Ilpeacrasienne HH(pOpMANHH npH padore CHCTEMbI
HenpepbiBHOI0 MOHHTOPHHTA MOCTA

a) B xoxe ceoeit paboret CHMM undopMupyer nepcoHan o
TEKYILIEM COCTOSHUM MOCTA.

6) OueHKa COCTOSIHMA MOCTA NPOU3BOAUTCA € NO3ULIHH TpedO-
BaHUI JeHCTBYIOIIMX HOpMaTUBHBIX foKyMeHToB OJAH 218.0.017-03,
BCH 4-81 (90), CHull 3.06.04-91, CHull 3.06.07-86 mo OTaeJBbHBIM
KOHTPOJIMPYEMBIM NTapaMETPaM M B LIEJIOM IO COOPYXEHMIO.

B) IIpH olleHKE UCMPABHOTO COCTOSSHHUA MOCTA MpPOBEPAECTCA
HaXxoXJeHUE KOHTPOJIUPYEMOIO MapaMeTpa B rpelenax JONYyCKOB,
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KOTOpble 3axarTcad B npockre CHMM u Moryr GbITh YTOYHEHH B
[Ipoliecce ONbITHOM 3KcIutyatauuu CHMM.

r) B KadectBe KOHTPOJUPYEMBIX I1apaMEeTPOB MOTYT
UCITIONIB30BATHCA BEJIMUMHBI, ITOJIydaeMble IIPAMBIMY H3MEPEHUAMHU UIIH
KOCBEHHO, HA OCHOBAHHUHU PE3VALTATOB NPAMBIX U3IMEPEHUM APYTHX
BEJIUYUH, (PYHKIIUOHAJIBHO CBA3aHHBIX C HCKOMOM BEJIMYMHOM.

n) K 4uCily KOHTPOJNUPYEMBIX INapaMEeTpPOB, ITOJIy4aeMBbIX
KOCBEHHO, MOXHO OTHECTH OTKJIOHEHUE DENCTBUTEJIBHBIX MMEPEMEILICHU I
(bamaHcUpa B ONOPHOM YacTU, HAKAOHA ONOp, MUJIOHA M T.I.) OT
TEOPETUYCCKHUX 3HAYECHUH, MOJIVUEHHBIX UCXOI U3 TEMIICPATYPHI
3JIEMEHTA WIH BCEro MOCTA, BECOBYIO OLICHKY TPAHCIIOPTHOrO ITOTOKA,
MOJYYEHHYIO U3 CUTHAIOB OT JATYUKOB, PETHCTPUPYIOLIMX ITPOrAOBI HITH
nedpopMaliuy 0aJIK¥ XECTKOCTHU, OLIEHKY BEPOSTHOCTH rojioyiea Ha
€3J0BOM IOJIOTHE MOCTA U T.1I.

¢) B ciyuae obHapyxeHUs1 HeucrpaBHOCTH B padore Mocta CHMM
YKA3bIBA€T HA 3JIEMEHT KOHCTPYKIMHU, B KOTOPOM AHATHOCTUPYETCS
JedeKT — Ha NePeMeCTHBHIYIOCS OIIOPY, 3aKJIMHEHHBIN J1e(pOpMALIMOH -
HBIHM 11OB H T.I1.

X) Ilpy HakannuBanuy CHMM unpopMaumy 1enecoodpasHo
BRIACICHHUE IS IJIATEJIBHOTO XpaHEHUS CYIIECTBEHHEBIX COOBITHH,
BO3HHUKAIOLUX IIPH SKCIAyaTalluKl MOCTA.

3) UHbopMaluio 0 COOBITUSIX, BBRIACIECHHBIX IS XpaHEHUS,
ClexyeT nmoMeniath B 6a3y JaHHEIX. PaboTa ¢ 62301 JaHHBIX 00eCIIeYBaEeT
BO3MOXHOCTb 00J1ee NTyOOKOM aHAJIMTHYECKOH 00paGOoTKH U ITPOBELECHUE
0000 LIANIMX UCCACIOBAHUN IIPOLECCOB 3KCHONyaTallMH MOCTA,
(OpMHUPOBAHHE OTYETOB O €r0 paboTe H T.11.

1) Ilpy avanu3e coOObITUM, BBI3BAHHBIX HAXOXICHUEM BPEMEHHBIX
NOABUXHBIX HArpy30K Ha MOCTy, lenecoodOpa3HO HMETH
CUHXPOHU3IUPOBaHHbIE U300pakKeHHUsI, MONYYEHHBIE OT BUIACOKAMED,
PETHCTPUPYIOLLIUX JOPOXHYIO CHTYALUHIO HA MOCTY,.

K) IlepcoHan nonydyaet UHPOPMALHIO O TEKYIUEM COCTOSHUH
MOCTA Yepe3 CTAHLHIO OTIEpaTopa — OAHY HJIM HECKOJIBKO 9 BM, Ha MOHMU-
TOpaxX KOTOPHIX OTOOpAXKAIOTCH TEKYIIIUE 3HAUEHUS NPAMBIX U KOCBEHHBIX
MNapaMeTPOB MOHUTOPHUHTA, PE3YJIbTaThl OLIEHKU COCTOSAHUAS MOCTA.

9. Texuuka 0e300aCHOCTH

a) O6beM TpeHOoBaHUI [TO TEXHHUKE DE30MaCHOCTH IIPU IPOBEAECHUHA
paboT Ha 00BbEKTE, CHAPYXKH M BHYTPHU NPOJETHBIX CTPOCHHUH
(GOPMUPYETCH B 3aBUCUMOCTH OT BUAOB BBITIOJHSIEMEIX paboT, TUIA U
OCODEHHOCTEH KOHCTPYKLUMY U BKITIOYAET:
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1) [IpopaboTKy TEXHUYECKHX ¥ OPraHMU3allMOHHBIX PEUIeHHUH IO
6€30MaCHOCTH ITOJIEBBIX U3BICKATEIBCKHUX paloT HA 3Tane KaMepalbHOA

NPEeANPOEKTHOR MOArOTOBKHM, T.€. BLIOOD CPEIACTB U CITOCODOB OCMOTpA
COOPYXEeHUSA. KoMmneKkTaumw CTPAXOBOYHOro CHapsKEeHUA (OAEXAY,
BepeBKU, KapaOUHBI, JIeCTHULIBI B cOOTBeTCTBHH ¢ [OCT 12.4.087-84,
rOCT 12.4.107-82 u 1.4.), NOATOTOBKY OOroBopa-apeHAb (Mo
HeOOXOIUMOCTH) CMOTPOBOH MAUIHUHBI, MEIHIIUHCKOE
OCBHUIETEILCTBOBAHKE YYACTHUKOB BBICOTHBIX paboT repen X HauyajioM.

2) MeponpusaTus 110 OrpaHHYEHHUIO JTUOO NOJHOMY 3aKPbITHIO
OIBMXXEHUS, WIH NpU BEACHHUH padboT 6e3 orpaHUYEeHUA IBUXEHUS
NpeaAycCMaTpUBaAKOT MEPHI, UCKJIIOYANIKE HAE3D, BO3IMOXHOCTH
OOpYLIECHHAS KOHCTPYKIIUH, NOpaXeHUs JI0ACH TOKOM, [TApOM U T.I1. OT
pa3MeniaeMbiX Ha MOCTY HHXEHEPHBIX KOMMYHHKALIMii B COOTBETCTBUH
c T'OCT P 52289-2004, BCH 37-8&4.

6) diasa odecneyeHUss HENOCPEIACTBEHHOro HOCTyMHa K
KOHCTPYKU MM MOTYT OBITh HCITOJIb30BAHbI UMEIOIUECS HAa COOPYXEHUH
O0YCTPOHMCTBA: CMOTPOBLIE XOAbI, MEPEXONHBIE IIOIANKH, JIECTHHIIH U
T.1IN.

JL1s1 obecrniedeHUsT 10CTYNa K KOHCTPYKTUBHEIM JIEMEHTaAM HpPH
HeOOXOAUMOCTH YCTPAUBAKOT MOIMOCTH, JieCa M IOLAAKHA, HACTUIHI,

JIIOJBbKU, NTPUCTABHBIE JECTHHULIBI, CTPEMSAHKH, a TaKXKe UCHOJIb3YIOT
CMOTPOBBIEC MALTUHBI, BHILIKH.

Ilepen HayanoM pabot Bce 00ycTpOMCcTBa, 00eceyUuBaKOIIUE
OOCTYIl K JE€TaNsIM U 3JIEMEHTAM KOHCTPYKLMH, MIPUHUMAIOTCH K
UCIIOJb30BAHUIO PYKOBOIUTENEM padOT IO MOHUTOPUHTY.

B) IlpH BHIMOJHEHHUH paboOT HA COOPYXKEHUU IO MOHHUTOPHUHIY
pabOTHHUKHU coOMIONaI0T TpeOOBAHUA HOPMATUBHBIX JOKYMEHTOB

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

r) Jiuua, npoBodsAuiMue paObOTH B MOJEBHIX YCJAOBHUAX (HA
COOPYXEHHUHU), NPOXOIAAT BBOAHBIA (OOIIMI) HHCTPYKTAaX B OTAENE
OXpaHbl TpyJa IMpeAIIpUSITHA, a TAKKE MHCTPYKTAX HEIMTOCPEACTBESHHO HA
00beKTe, NPOBOAUMBINA YIIOJAHOMOYEHHBIM JTULIOM. [IpoBeneHue
UHCTPYKTaXa PUKCHPYETCS B CIIELUATBHOM XYPHAaJe ¢ pOCITUCHIO JIMLIA,
[IPOBOAMBILEIO HHCTPYKTAX, H pa0OOTHHMKA, IPOMICIINECTO UHCTPYKTAX.

n) Jluna, npoponguiye ooCIeA0BaAaHUE, UCTIONB3YIOT HEOOXOOIUMBIE
3ALLUTHBIEC MIPHCIIOCOONEHUA U CNEUOREXKAY, 3alUUTHHIEe KACKH;

NPpEIOXPAHUTENBHBIC TOACA ¢ YKA3aHHEM MECTA 3aKperuteHUA KkapabuHa
U CTPaXOBOYHBIX KaHATOB (IIPH HEOOXOAMMOCTH); CpeaCTBa ODIIETro U
UHIUBUAYAJIBHOIO OCBEILCHUS MECTA PadboT, CTIELOAeXAY, HE HUMEIOULYIO
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O0JITAIONIUXCA ¥ CBHCAIOMIMX YacTEe# BO H3OCXKaHUE 3aleCIVIEHUSA C
3JIEMEHTAMHU KOHCTPYKIINHM, aIlIapaThl ¥ ITPUCTTIOCOONCHHUA IS 3alIUThI
I/1a3 1 ABIXaTENbHBIX MMYTEH (MACKM, OUKU, pECITUPATOPHI, IPOTUBOTA3MI,
T.11.), IPUMEHAIUIHECSH Ha JaHHOM O0BEKTEe B COOTBETCTBUM C
MMEIOIUMHUCH BpEeIHEIMHU (PAKTOpaMH.

¢) Bce paboTH 11O OCMOTPY, 06MEPAM U HCIIBITAHUSM KOHCTPYKUIMA
Ha BBICOTE 00JIE€ TpEX METPOB, KaK IMPAaBHIO, ITPOBOIAT C IMOAMOCTEHA.
BeinonHeHue 3THX paboT 6€3 mMoaMOCTEH AONYCKAeTCS TOJBKO NPH
HEBO3MOXHOCTH UX YCTPOUCTBA, C IPUMEHECHHEM IPEIOXPAHUTEbHBIX
MPUCIOCOOJICHUN (HATTHYTHIX CTAJIBHBIX KAHATOB, CTPAXOBOYHBIX CETOK
U T.J.) U MOHTaXHbIX [TOSCOB.

ExenHeBHO nepex HAYaJIOM PadOT IMPOBOIAT NPOBEPKY COCTOSHUSA
JIECOB, NOAMOCTEH, OTPAXICHUH, JIIOJEK, JECTHHUL, B ClIy4Yyae HUX
HEUCTIPABHOCTH IIPUHUMAIOT HEOOXOOHUMEIE MEDPHI IT0 PEMOHTY.

X) bpuraasl, NpoBOASLINE OCMOTPHI BHYTPH OaJIOK MPOJIETHHIX
CTPOEHUU, UMEIOT B CBOEM COCTAaBE¢ HE MEHEE TpPEX 4YeJIOBEK C
MHINBUIYAJIbHBIMU CPEACTBAMMU CBA3M (palliH) U BO3MOXHOCTbIO BBI30Ba
(Tes1edPOH, pallMM JaJlbHEro AeMCTBUS) CPEICTB aBapUMHON U CKOpOil
IIOMOIUH.

3) PaboThl BHYTpH 0aJIOK NMPOJETHHIX CTPOCHHUU (Ha BBICOTE)

BEINOJIHAIOT B CBETJIOE BPEMSI CYTOK.
1) [Ipu padborax Ha Mpoe3xei YaCTH M Ha MOAXOLax COOMI0OAKT

TpedoBaHus «IIpaBun sopoxHoro asuxeHus», [OCT P 52289 - 2004, c

MCIIONBb30BAHHEM HEOOXOIUMBIX 3ALIHTHBIX XUJIETOB,

[IpeayYTIPCIUTEIbHBIX 3HAKOB.
K) [1py HEOOXOMMMOCTH pa3MEIIEHHS BCIIOMOraTeIbHbIX MAIIHH

U MEeXaHHU3MOB Ha Npoe3xXeil 4acTu IIPOJETHBIX CTPOSHUH M3BEILAIOT
OpraHbl yrpasjiieHUsd aBTOMOOWIbHBIMH JOPOTAMHU, 4 TAKKE MECTHEHIE

opraibl [ Mbb/I.
J1) Y4aCTHHUKM IIPOBEOCHUS BLICOTHBIX pa0OT UMEIOT MEIULIMHCKHE

CIIPaBKH O IOMYCKE K HUM, CTPaxXyIOTCS OT HECUACTHOIO Cly4ast, H UMEIOT
MOJIMC MEIUIIMHCKOIO CTpaxoBaHuA. JIna Mosoxe 18 neT K paboraM He

IOIYCKAIOTCS.
M) TpeboBaHus 6e3onacHoCcTH npH 3Kcnnayarauuuy CHMCM

YCTAHABJIUBAIOTCS CIELUATBHBIM Pa3ie/IOM JOJDKHOCTHBIX HHCTPYKLUMT
U (W1K) HHCTpYKUMH 110 3KcIutyatauud CHMCM u MMEIOT CCBUIKH Ha

HHCTPYKLHUH 110 SKCITYATAIHH TEXHHYCCKUX CPpCACTB.
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Knioyeihie CIOBa: MOCT, MOCTOBOE COOPYXEHHME, MOHUTOPUHT
COCTOSSHHUSI MOCT2, MOHHUTOPHMHI MOCTA, 3KCIIJIYaTHPYEMBIH MOCT,
TeEXHUYECKOe COCTO;IHUE, O€30MMaCHOE COCTOSTHUE, KOHTPOJILHBIN
MOHHUTOPHHT, TIEpHOANIYCCKHHA MOHUTOPHUHI, HENpepbiBHBI A MOHUTOPHHI,

CUCTEMa HeNIPePhIBHOIO MOHUTOPUHIa MOCTA
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IIpnnoxenue A
(pekKoMenyeMoe)

CpencTBa n3MepeHHs NpU NEPHOIHIECKOM MOHUTOPHUHTE
(npu60opuI, 000pYIOBAHKHE, METOTHMKH)

A.l BeinosiHEHHE clieMalbHBIX UHCTPYMEHTAJILHBIX U3MEPEHU N
IPA MOHUTOPHHIE TPOJETHBIX CTPOCHHH MOXET OBITh 06ECIEYEHO
CJIEAYIOLIUMY CPEACTBAMH HU3MEPEHHUA, MPpUOOpaMH H 00OPYIOBaAHHMEM.

A.l1.1 JIuHeHble NIEpPEMELIEHUA H3IMEPSAIOT ¢ NOMOMBIO
MHOTOUYHMCJIEHHBIX JaTYUKOB B CTATUYECKOM U IMHAMUYECKOM PCXKUMAX:

- OnToBOJIOKOHHBIE JATYUKU AehopMaluit ¢ 6a3oit oT 250 MM 10
10000 MM paszpelieHreM 2* 10°° KOMILIEKTYeMBIE TEPMOIIapaMH (PUCYHOK
A.l).

- JedopMOMETPHI (CTATHKA), OOECIICUHBAIONINE ONpEACICHUE
BEJIMYHHBI OTHOCHTENbHON HedopMaliy ¢ TOYHOCTBIO 10 20 10°.
Hanpumep, nedpopMoMeTprl 6a30it MaMepeHNd 500 MM ¢ LIeHOH JeeHUA
uHauKaropa 0,01 MM, guana3oHoM uaMepeHus 10 MM, Hau Oazoit
300 MM ¢ n1ieHoit u3Mepernd 0,001 MM qMana3oHOM U3MEPEHHUA 5 MM M
op. ledopMoMETphl KOMIIEHCUPYIOT COOCTBEHHBIE TeMIIEPATYPHBIC
nedopmManuu JTU60 UMe0T MAJILIA KO3PPULIMESHT TEMITEPATYPHOTO
pacIIupeHMus (PUCYHOK A.2);

- DNIeKTPUYECKUE NaTYUKU NMepeMELieHUH (CTaTHKA, AUHAMUKA ) —
WHIAYKTHBHBIE, ONTORNECKTPOHHBIE, MOTEHLIUOMETPHUYECKHUE, CTPYHHBIC
(pUCYHOK A.3) M T.O., 0o0ecnneYHBAIOUIHE ONMpEAeIeHHE BEJIUYHHBI
OTHOCHTeAbHOH JedopMallMH C To4YHocTh pmo 20°10° ¢
COOTBETCTBYIOIICH 0A30H U3MEPCHHUU, TIPH ITOM CJIEAYET YUYUTHLIBATH
BAUSTHHE OKpYyXaolle reMIepaTyphl Ha KOHCTPYKLIKIO HaTYHUKA.
[TepceKTUBHOCTL HATYUKOB, BO3MOXHOCTHE TMNOIAKIKYEHUA
6eCIIPOBOAHBIX KAHANOB Tiepenayu HHOpMaIIH M.

A.1.2 YrioBbele MnepeMEIIEHMS U3MEPAIOT C HNOMOIULIO
MHOTOYMCIIEHHBIX JATYUKOB B CTATHYECKOM U JUHAMUYECKOM peXHUMAX,
a TAKXKE reoIe3nYeCKUMHM METOJAMH:

- 3JIEKTPOHHDbIE YIJIOMEPHI C TOYHOCTBIO CHATHUSA OTCYETA (CTATHUKA)
He MeHee 2,5-3,0+10° paauaH. Yroa noBopoTa ONPEeACASAIOT OO
TApUPOBOYHOU Tabauue, yCTAaHaABIHMBAWINCH KOIPPUIHEHT

npeodbpa3oBaHuss PUKCHUPYEMBIX NIPUOOPOM NapaMeTpoB IS KaXIOro
JATYUKA,
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- 9NIEKTPOHHBIE YIJIOMEPHI pa3pelicHUeM HE MeHee 57 (YyIJIOBBIX
CEKYHI) C BO3MOXHOCTBIO UCMOJIB30BAHUSA BeCIIPOBOMHBIX JIMHUH CBSA3U
C OIM3KUMH XapaKTepUCTUKAMU U3MEPEHYHI (DHCYHOK A.4);

- CUCTEMBI OPUEHTALMM (IHPOKOMITACKE);

- CUCTeMbl KOCMUYECKOH HABHUTaLMU 19 MACCUBHBIX BAHTOBBIX
COOpPYXEHHUH pa3pewmeHUEM a0 10 MM,

A.1.3 OnpeneneHust HANPSEKEHWH B OeTOHE.

(OCHOBY H3MepPEHHU U COCTABAAIOT TEH30AATYHKN CONMPOTUBIIEHHUS
c 6a30if 50 MM U TeH30U3MEPUTEL YYBCTBUTENHHOCTHIO 1 * 107° e TUMHHIL
OTHOCHUTEJNbHBIX TeOpMalIvi.

A.1.4 [luHaMHUYecKi€ XapaKTEPUCTHKHU KOHCTPYKLIHU ONIpELENAIOT
10 ClielInaIbHOH MeTonuke' B aMana3oHe yactor 1-500 i1 ¢ moMOLIbIO:

- COBPEMEHHBIX 3JIEKTPOHHLIX MHOTOKAHAIBHBIX BUOpOAHAIH-
3aTOPOB CIIEKTPA, OCHAIIEHHEBIX aKCeNePOMeTpaMH, paboTaloIuMMHU
onHoBpeMeHHO B X,Y,Z MIOCKOCTAX ¢ HauaiAbHBIM AUAIa30HOM
U3MepeH U YacToTh! He Hke 1 11

- MEXAaHHYECKOro yCcTpoucrtBa «Iedirepa», mo3BoJadOIIETO
(bHUKCHUpOBATH IIEPEMELICHUA U TUHAMUKY KOJIeOAaHUH B JIBYX IUTOCKOCTSIX,
HO HE OJHOBPEMEHHO.

A.2 Pabotsl o (paKkTy paCKpPLITUS U 3aMepy TpeilluH B OeTOHE,
JIMHEUHBIX B3aUMHBIX MEpEMEHICHUNA KOHCTPYKIIUHK, AedopMaliuit U
NporuboB 0T BpEMEHHOM HATPY3KH IIPOU3BOISIT C IOMOILILIO:

- 3JIEKTPOHHBIX TPCUIMHOMEPOB, padoTaloINX Ha IIPHHLHUIIAX
TEH30MEeTPHUU pa3zpemieHueM 1*10°, CTpPYHHBIX, HHAYKTHBHBIX U
OTITOBOJIOKOHHBIX AaTYUKOB C HMCHIOJb30OBAHMEM TIPDOBOAHOW H
OECNIPOBOAHOM CBSI3M, MOHTUPYEMBIX CTAlMUOHAPHO Ha OOBEKT IpHU
IVTATEJbLHBIX HAOMIOAEHUSAX U UCTIBITAHUSX (PUCYHOK A.5);

- MEXAaHHUYECKUX MEPHBIX IIYIOB (1marom ot 0,1 MM), HakJIaaHBIX
AATYHUKOB, MasYKOB U STAJOHHBIX TpadapeToB HIUPUHLI PACKPHITHA
TPCUIHH;

-~ MEX4AHHUYECKHMX UHIAUKATOPOB 4aCOBOro THIIA LEHOU NeJcHHUA
0,01-0,001 MM ¢ yiutuHsionie 6a3oii ot 100 MMm;

- BUXPETOKOBLIX NePEKTOCKOINOB JJa padoThl HAa MeTajljle
paspelileHueM packpoiTus TpeiuH ot 0,02 MM M onipeneieHueM ITyOUHE]
nedekra;

- YIBTPa3BYKOBBIX TOJILIUHOMEPOB U Ae(PEeKTOCKOMOB 11 pabOThL
Ha METaJJIe, OCOOEHHO INPU OAHOCTOPOHHEM HOCTYIIE, pa3peUICHMEM OT
0,1 MM g0 300 MM;
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- BUXPETOKOBLIX TOJILIMHOMEPOB JIAKOKPACOYHOTI'O MOKPHITHA
MeTA/LTOB paspeuieHueM ot 0-1000 MxM:

-~ 3JIEKTPOIIPOBOAHBIX MACTHK, HAHOCHUMBIX B MECTaX pPa3BUTHUS
TPEIUMH i PUKCALMHM UX PACKPBITHA C IIEpeJayueii CUTHaNa [0 JIMHUAM
CBA3H.

A.3 KOHTPOJb FrEeOMETPUYECKOTO OYEPTAHUS KOHCTDPYKIIUU H
NPOE3XKe YaCTH BBIMTONHAIOT IPU MOHATOPUHIC OOBIYHBIMU CPEACTBAMHU
JIN00 ¢ MOMOMIBIO CPEACTB JJIEKTPOHMKU, HCHOJIB3YEMEBIX IMNPH
00CNICHAOBAHUM MOCTOBbBIX COODYXKECHH:

- Ja3€PHBIX CKAHEPOB IS JUCTAHLIMOHHOH TCOJOJUTHOH CHheMKH
OOBEKTOB IO YCTAHOBJCHHBIM MapKaM pa3pelieHUEM 5 MM H
IIPOrpaMMHBIM ODecreueHHeM, NO3BONSIOUIUM CTPOUTH TPEXMEPHAIE
MOJEIM,

- ONITUYECKUX TEOJONUTOB PA3PEUICHUEM OT 17 M 3JIEKTPOHHBIX
Taxeorpagos, COBMEHIAIOIIHUX B ceO¢ (PYHKLIMM HUBEJIUPOB, TEOJOIUTOB
H JATBHOMEPOB C NMPOTPAMMHBIM OOECIIEUCHUEM, U ITOCTPOCHUA
npodiicit Mo U3IMEPECHHBIM 3HAUYCHHAM;

A.4 s onipeaeeHUss TeMnepaTypbl ¢ To4HOCThIO 0,5 °C u
BIaXHOCTH KOHCTPYKHHUH U BO3JyXxa NOMHMO OOBIYHBIX CPEACTB
U3IMEDPEHUH, TEPMOMETPOB H I[ICHXPOMETPOB PEKOMEHAYETCH
HCITIONB30OBRATh:

- 3JIEKTPOTEPMOMETPHI, TEPMONAPH!, MUPOMETPHI U TAOJIETKH-
TepMOrpads 3HEProHE3aBUCUMBIE C HAKOIUJIEHHUEM B aBTOMATHYECKOM
pexXHMe 110 3aaHHOM ITporpamme onpoca 10 2000 3HayeHuit, BraroMeps!
(C mepUOAUUYECKUM CHATHEM OTCYETOB WJIM C HAKOIJIEHUEM
HHOpMaIMM, a TAKXe ¢ 00pabOoTKON U Nepenadel MHGOpMauUuM Ha
KOHTPOJABHBIN ITYHKT);

- TEIUTIOBU30PH ¢ paspeuieHHeM 0, 1°C, koTopsie npu gopaboTke
METOLUK MO3BOJIAT BRIABJISITE OCJIaONEeHHBIE Y3/IbI OOJTOBBIX COEIVMHEHHH
B JUHAMHMUKE HArpyXeHUS TPAHCNOPTHLRIMU IOTOKAMU 324 CYET nepenana
TeMIlepaTyp, HAUCTAHLHOHHBIM OECKOHTAKTHHRIM METOAOM
CKAQHUPOBAHHEM TEIJIOBOTO MOAA B KOMIIBIOTEPE; B ABUXEHHH
(bUMKCHUpOBaTh MECTA MPOTEYEK TUAPOU3OIAUNHM B aBTOMATHUYECKOM
DEXHUME,

A.5 JIns KOHTpoOAS IAUTEAbHBEIX aePopMaliMHd Marepuyaina
HCIIONb3YIOTCH NTMHEHHBIC JaTYUKH POTOYNPYIrOCTH M NpUlbop creMa
[MOKa3aHHU.
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A.6 [Ina onpenesieHUs THHEHHBIX MepeMelleHHH KOHCTPYKLMUHU
Moa AEUCTBUHEM TPAHCIOPTHBIX NOTOKOB UCHOJB3VIOTCH JATUUKU

aKCEJIEPOMETPHl ¢ BTOPHUYHBIMHU NpHOOpaMu MpeoOGpa3oBaHUS B

MepeEMELIIEHUE N0 3 OCAM, YBA3aHHbBIE U C CUCTEMOHR paclio3HaBaHus
00pa3oB..

A.7 PaborTsl nng BHSIBACHUS TPEHIMH HA PAHHUX CTaAUIX
(hopMiiNOBaHUS, UX HAPACTAHUSA B METAJLIE U O€TOHE BHINOJIHSAIOTCS NTPH
OMOIIY MeTON0B axveTuyecko aMmuccuu 'OCT 27655-88, NDIS 2421,
«TpeOOBaHHUS K TEXHUYECKHM CPEACTBAM U CUCTEMAM KOMILJIEKCHOTO
obecriedeHUs1T ©€30MaCHOCTH, ABTOMATH3ALUMU U  CBSI3U
MHOroyHKLIHOHAIBHBIX BEICOTHBIX 31aHUH H KOMITTIEKCOB», «A Proposed
Standard for Evaluating Structural Integrity of Reinforced Concrete Beams
by Acoustic Emission», (mpu6op «Jlens —-M/A-Line32D»u np.).

A.8 OLeHXa COCTOSIHMS MATEPHAJIA KOHCTPYKUMM ¥ apMaTyphl
BBIIMMOJHAETCA HEpa3pyLIalOnIMMU MeTOHaMHU (pHCYHOK A.6, pPUCYHOK
A.7):

- MapoO4YHYI MPOYHOCTh OETOHA HA CXaTHE, KaK NPaBHJIO,
OLIEHUBAIOT 10 MECTOAY OTCKOKA C MOMOLILIO MONOTKOB «llIMuara»,
METOIOM OTphIBA LUTAMIIOB U BBLIPHIBA M NyTeM OTOOpa KEPHOB M3
KOHCTPYKIHMH C UCITBITAHHUEM HX B JJAOOPATOPHBIX YCIIOBHUAX;

- TOJIHWHY 3alIMTHOTO CNOA OE€TOHA OLIEHUBAKOT NpUOOpaAaMH
IIOMCKa apMaTyphsl B 1uana3oHe 10 120 MM;

- CTENEHDb KOPPO3UHU apMaTypbi B OETOHE OLIEHABAIOT 110 METOOY
NNOTEHIIHANOB ¢ NOMOUIBK CHELMANBHOIo O0OPYIOBAHHA M IIO
cneunanpHbIM MeTonuKaM DGZ B3, ASTMC 876-80, BS 1881 Part 201;

- CTENEHb INYOHMHB pa3pylieHUA LEeMECHTHOIO KaMHA, T.€.
KapOOHM3alIUHU, OLIEHHBAIOT HA MECTE, HAIPUMED, NNYTEM HAHECCHHS
XUMHYECKOTO BOOHO-CcIUpTOoBOro 1%-Horo pacreopa dedondraieuHa.
M3MeHeHe OKpacKHd CBEXEro CKoJia 6€ToHa OT pO30BOro IIBETA AO
OTCYTCTBHS OKPAaCKH XapaKTepH3yeT NIYOMHY KapOOHH3ALMH 3all[UTHOIO
CJIOS apMaTypHhl,

- IPOYHOCTHBIE IMOKA3aTEJAH METAIA OLEHUBAIOT ¢ MIOMOIUBIO
CNelHaJLHOIO NUATHOCTUYECKOTO O0OpymoBaHUA, HaNpUMED,
YJILTPa3BYKOBBIMH U JHHAMHUYECCKUMU TBepaOoMepaM ASTM-A956-96. B
rocjaeaHee BpeMs MOABWINCH ITCPEHOCHBIE MPUOOPLI IS OLIEHKH COCTABA
METAJUIA 11O CHEKTPATIbHOMY aHAJIU3Y.
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YcTaHOBKaA ceHcopa C TepMOIIapoi
Ha OMope MOCTa

PucyHok A.1 OnbIT npUMEHEHUS ONTOBOJIOKOHHBIX JaTYUKOB UIA
MOHHUTOpHUHTIa bosbsimoro MockBopeKoro Mocra

CucTreMa OnTOBOJIOKOHHOIO MOHHTODHHIA
JlaTYMKHU HEYYBCTBHUTEJbHBI K BO3JIEHCTBHIO TEMITEPATYPhI, 3JIEKTPO-

MArHUTHBIX I0JIei, Koppo3uu. JlaTUYMKM MOXHO 3aMOHOJIMYMBATH B

KOHCTPYKLHIO WIH YyCTAaHABJIMBATh Ha €€ MOBEPXHOCTH. ABTOMAaTUYECKOE U

OUCTAHLMOHHOE YrnpaBJl€eHHE, BO3BMOXHOCTU MHTErpaluy C aHaAJIOTOBBIMH

cucreMaMiu cbopa uHpopMauuu (TEpMOIApPbl, TCH30METPHI U MP.).
B0O3MOXHOCTH CUCTEMBI:

Pa3spewmaromas cnocobHocts: 2 MUKpoOHa (2/1000 MM) He3aBUCUMO OT
IUTMHBI JaTYUKA.

To4yHoOCTB: Bhillie yeM 0,2% u3MepeHHO# JedhopMaLvHu.
MakcuMainbHas IWIMHa Kabensi: 1o S KM.

BpeMs uaMepeHuit: MeHee 7 ¢ HJis KaXI0ro n1aTyMkKa.
KanubpoBka: He Tpebyercs.

MakcuMaJibHOE YUCJI0 JaTYUKOB: HEOTPAHUUYEHHO.

BMECTUMOCTE HAKOINMUTEJNBHOr0 yCcTpoucTna: npubausurensHo 20000
U3MEPEHUHN.

Ha o6BbeKkTe ObUIO ycTaHOBJIEHO 22 matyKka (16 maTyuKoB ¢ IJIUMHOM
aKTHUBHOM 30HBI 6 M 1 6 TepMmonap). JlaTYMKH pacnoJiaraiy B LEHTPAJIbHOM

PYCJIOBOM MposieTe MocTa. CxeMa YCTaHOBKM JaTYMKOB IpHBeJAeHAa Ha pUCYHKE.
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PucyHok A.2. IledbopmomeTp, 6a3a usMepeHus 300 MM



0)

PucyHok A.3. JlaTyuky IJTUTEIbHOrO HaONIOOEHUSI, paCKPHITUA
TPEIMUH B KOHCTPYKLIMH U YTIIOMEPHI:
a — JATYMKH MEPEMELICHUN; O — JaTYMK PaCKPBITHUA TPELIUH C

paguokaHaioM (6a3a usmepenui 50+100 MM,

pa3pewieHue 0,025% ot 6a3pi+, nmorpetiHoOCcTh £0,2% OT 6a3sl ,
reMnepatypHbii 3¢ ¢exT 0,02 MM/°C); B — AATYHMK yI/Ia HAKIOHA C
pagMokaHaioM (auamnazoH +3° + 10° paspemenue 1 ¢)
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PucyHok A.4. DJeKTPOHHBIA YIIIOMEP C TOYHOCTBHIO CHATHUSA OTCUETA
(ctatuka) He MeHee 2,5-3,0 » 10 paguaH, pa3pelieHUeM He MEHee 5

(YIJIOBBIX CEKYHN)
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PucyHok A.S5. JaTYUKM KOHTPOJIA PACKPHITUSA TPEILHH:

a — MEXAaHUYECKUMN NaTYUK KOHTPOJISA PACKPBITHA TPEeIIUH (auana3oH
usMepeHusa 4 mMm, war 0,2 MM, paspeuieHue 10 0,02 MM); 6 — n1abJIoH
JUIS1 OLICHKM PAaCKpPHITHUSA TPEILIUH;, B — ONTOBOJIOKOHHBIN JaTYHUK HA
TpeluMHe B cBoae bnarosemeHckoro cobopa MockoBckoro Kpemis

(6a3a usmepeHus 250 mm, paspenieHue 0,002 MM,0THOCUTEIbHAS
nedopmauus 8*10°)

35



36

PucyHok A.6. [1pubGopsl Hepa3pyLIawero KOHTPOJIs
Xe1e300eTOHHBIX KOHCTPYKLUM:
a — TBEpIOMEP IO METAJUTY; 6 — UBMEPHUTEIb CTENEHU KOPPO3UHU
apMaTypbi, B — U3MEPHUTENDL IIPOYHOCTY OETOHA Ha CXKaATUE

MHTPOC oGvexTHBHO ONpegenser n perncrpHpyer
COCTORHME KaNarTos:

* #n3MmepsHer ornochTensHyo NOTEPIO CEYEHMA
MAHBTOB KDYIrNOro CENeHMA, NNOCKUX W
PEIUHOTDOCOA A HOHATOB

* obGnapywnsaer HAPY)XHbIE 1 BHYTPEHHHE
fIOKaNbHINE ACQENTE B Bnge o6puiB8a NpOBONOK
H ARTEH KOUPOCIHMA

Bnaropapa e eNTOCKONNHM CBOCBPEMEHHAN 3aMENa

HAHATA N0 PAKTHILCKOMY COCTORHMIO NOIBONRET CHHIHTS.!

*  PHUCKM INCNAYATALMM NOTEHUHANBHO ONACHBIX
NPOMeoiuinexHbiX 0ObLEKTOA

' IKOHOMHYECHHE NOTEDA OT NPEemACBPEMEHHOW
FaMekbl TGAHO0 NaHATa

PucyHok A.7. YCTpoiCTBO U1 A€(PEKTOCKONMUM KAHATOB



Ipunoxenne b
(pexoMeHnayemoe)

IlpoBenenne MHCTPYMEHTANBHBLIX M3MEPEHMH NPH NEPHOAHIECKOM
MOHHTOPHHTE

B ripunoxXeHUH NpUBEIEHBl PEKOMEHAALUU 1O ITPOBEAECHU IO
HHCTPYMEHTAJBHBIX UBMEPEHHUH NPUMEHUTEIBHO K BUJaM pador,
BbINTOJIHAEMBIX NP MOHUTOPUHTE (CM. pa3aen 7). Ilpu 3ToM He
UCKIIOUYEHB JOpPYrue METOABI HU TEXHOJOIMU TIpOBEOEHUSA

UHCTPYMEHTAJIBHBIX U3MEPCHUM, 00€CIIEYMBAIOIMX peUIEHUE 3al1ay
MOHHUTOPHHTA.

b.1 Ilp1 ocMOTpe BBINMOJHAIT UHCTPYMEHTAJIbLHEBIE H3MEPEHUS
OOHAapYXEHHBIX 1edeKTOB: IUTIOLIAAH TPOTEYEK, HAPYLIEHHE 3aIIIUTHOIO
CJIOSI, CETKHA TPEIUUH, IJIMHBI U IIHPHHbI pacKpPbITUS TpelUH. s
M3MEPEHUM HCTIOIB3YIOT CTAIbHBIEC JIMHEHKH, ITAHTEH LIUPKYINU, MEPHbBIE
I1ab/IOHBI, WIYIILI U APYTUe CcpelcTBa U3MepeHud. g HaOJMIOOeHUS 32
pa3BUTHEM TPEUIUHBI, KPOME TOI'0, YCTAHABIUBAIOT «MASAYKH». DTU BUIbI
paboT BLITOJHSIOTCA NPpH 00C/IeNOBaHUM (AMAaTHOCTUKE) COOPYKEHHM U
HE ABJISIIOTCS CHelMalIbHBIMU.

b.2? WimepeHue TOJAIWIMH JOeTajJlel U D3JIEeMEHTOB
METANNOKOHCTPYKUHM B MeEcTax, I'ie HU3MepeHUsA JIMHEHMKOMH,
IITAHTCHUMPKYJIEM, MaOAOHOM HE€ MOIYT OBITH BBLINOJHEHBDI,
OCYILIECTRIIIOT IipubdopaMu Y3 K (yabTpa3ByKOBOro KOHTponst). I'lpu aTom
BBITMOJIHSIOT 3a4YUCTKY NOBEPXHOCTHU MeTajL1a (C ABYX CTOPOH) OT KPacKH
U IPOAYKTOB KOPPO3HH, KAIUOPOBKY NpHUOOpa HA COOTBETCTBYIONLLYIO
MapKy (THII) METa/Ula, KOPPEKTUPOBKY PEXHMMa KAUTHOPOBKH B MECTaX,
IA€ JOCTYIIHO HENOCPEICTBEHHOE U3MEPEHUE TOJILIMHBI, HAIIPUMED,
NITAHTE€HUHMPKYJieM, miabsoHoM. MUaMepeHHUsT NpruOOPOM BHITOHSIIOT HE
MecHee 3 pa3, a IpU OTKJIIOHCHHH OT CpEeAHEN BeJIMYHMHBI D0jiee YeM Ha
15% mnoOBTOPAIOT U3MEPEHUSI.

b.3 IIpouHoCTHLIE XxapakTepUCTUKU OGeToHA (MapkKy OeTOHA)
ONMPENCAAIT, KaK NnpaBulo, HepaspyirarwomuMu MetonamMu (CHull
2.03.01-84%), HanpuMep, C UCTTOAb30BaHUEM MoNOTKA «IIIMuara». [Ipu
3TOM Ha 3alIUTHOMK noBepxHOCTU 6eToHA (15x15cM) 3aMephI BEINTOJIHSIOT
B 3 cepuH 110 10 «yzapoB» MOJIOTKOM.
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B HEOOXOAUMEBIX ClydasiX NPOYHOCTh OETOHA ONPEHENnsdioT B
nmadopaTOpUU INMPU UCHOBITAHKUU HA Ipecce obpa3loB, B3ITHIX U3 ODETOHA
koHcTpYKUUHK (TOCT 28570—90,TOCT 22690—88). OT60p KepHOB
OCYLIECTBASIOT OYpOBOM YCTAHOBKOW C MCNOJb3OBAHUEM KOJBLEBBIX
KOpOHOK. B 1ab0opaTOpHBIX YCIOBHUSX U3 KEPHOB IOTOBIAT 0Opa3iibl
CTAHHIAPTHEIX pa3MEPOB JUISI KCITBITAHUSL.

b.4 TomuuHy 3aHIUTHOrO CJ108 OETOHA OMNPENC/IAIOT H3MEPUTEISIMU
TOJILMHBI 3AIIUTHOTO CNOA C IIPEABAPUTENBHOM 3a4YUCTKOH NOBEPXHOCTH
(CHATHE HEMEHTHOIO «MOJIOKA»).

Bb.5 [ybuHy KapOoHU3aLIM4 OeTOHA ONpedeasIOT N0 BHYTPEHHEH
MOBEPXHOCTH OTBEPCTUH nuaMeTpoM 10-12 MM, TpoOYpeHHBIX B HETOHE
Ha ITYOUHY 3aLUTHOTO Cost. U3MepeHUs BBITIOJIHAIOT B MECTAX, BHEILHE
HeONnaronoJYYHBEIX (HalpuMep, YBAAXHEHHBIE, CO CJcdaMH
BbILLICJTAYUBAHUS U T.11.)

b.6 ConepxaHHe XJIOpUOOB B 6ETOHE ONPEHE/SIIOT 1O obpa3iam

(nmpob6aM), B3SITHIM ITpU OYpPEHHUHU CKBaXHH auaMeTpoM 1018 mm. IlpH
3TOM OTOOP MPOO OCYIIECTBIAIOT B MECTAX, BHEHIHE HEOJIArOMOJIYYHbIX,
Ha IIYOUHY 3aU{MTHOTO €104 6€TOHA.

PaboThl BBINTONHSIIOT B COOTBETCTBHM C HEUCTBYIOIIUMHU
MeTonuKaMu (Metoauka onpelaesieHUsl COOEpXaHUA XJIOPUIOB B
XKeJ1e3006TOHHBIX KOHCTPYKLUAX MOCTOBBIX COOPYXEHHI).

b.7 ®Ou3suko-MexaHHYECKHUE XapaKTECPUCTHKU MeTajlia
onpeneJHaIOT No oOpazunaM, OTOOpPAaHHBIM C COOTBETCTBYIOUIHUX
MCCIEAYEMBIX KOHCTPYKLIMIA.

[Ipy 3TOM HMCIOJB3YIOT CTAHAAPTHLIE METOOUKHU OMNpencaeHUS
MapK4 MeTaUla, NMpenesa MpoYHOCTH U TEKYYECTH, OTHOCHUTEABHOIO
U3MeHEHHUs, yaapHoi#i Bs3kocTH, cBapuBaeMocTH (I'OCT 22536.0—87,
FOCT 18895—97, TOCT 1497—84, TOCT 1759.0, TOCT 6996—66*,
FOCT 12004—81*, 'OCT 14098—91, OCT 7564—97 ).

1 Hepa3pylIalouiero KOHTPOJIA TBEPAOCTH METAIUIA HCITOJB3YIOT
TBEPIMOMEDHEI.

b.8 HabsoaeHUd 3a B3aUMHEBIM TTOJIOXEHMEM CONPSATAEMBIX
3JIEMEHTOB OCYIUECTBJIAIOT ¢ UCHOJb30BAHHUEM OOBIYHBIX CPEIACTB
H3MepeHUA (JIMHEEK, IUTAHTC€HUMPKYJA, a0I0HOB). OCOOBIIt HHTEPEC
NPEeACTABJIAIOT JIEMEHTHI MOCTOBOIO COOPYXEHHUsI, padOTalOLIHE KaK
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MEXaHU3MBI: AePOPMALUOHHBIEC IUBL U OMOPHBIEC YacTH. Hanpumep, B
OMOPHBIX YACTIX (QHUKCHUPYIOT HMX IOJO0XEHHE OTHOCHTEJBHO
noA(PepMeHHUKOB ONIOP U OAJIOK IPOJETHBIX CTPOEHMI, CMEIIEHHE
OIMOPHEIX YaCcTE€H, HAKJIOH BAJIKOB, BBIMUPAHUE PE3UHH U T.1II. 14
U3MEPEHHUS MMEPEMEIICHUN B IIBAX 3aI€/IbIBAIOT MAPKU B COIIPSIracMble
3JIeMEHTH OalloK B 30HE ONOPHBIX YacTed MU KOHCTPYKLUH

1e(OpMaIlMOHHBIX HIBOB.

5.9 HabnoneHusa 3a U3MEHEHHEM FEOMETPUYECKOro oYyepTaHUus
0aj0K NpoJETHBIX CTPOCHUNH U ONMOP BHIMOJHAKT I€OJAC3HYCCKUMHU
HHCTPYMEHTAMH I10 MapKaM, YCTAHOBJICHHBIM B XapaKTE€PHbBIX MECTaX
KOHCTPYKLIMHM. B OT/IHUME OT reoie3u4eCKuX paboT, BHINOJIHAEMBIX IIpH
o0cjieIoBaHHM COOPYXKEHHUHN, MapKHU YCTAHABIMBAIOT B MECTaX, I1¢ OHH
He MOTryT ObITh HApYIIEHbl NPH BEOCHUU padboOT MO COAEPXKAHHUIO
coopyxeHHii. Mapku Moryr OBITh 3anejIaHBl B OETOH, NPUKICEHBI K
MaTepuaily WJIHM HaHECEHBl KpackKoil. Hanpumep, I8 KOHTpOAA
BEPTUKATIBHLIX NNEpeMEIIEHUNA MApPKU 1 HUBEJIUPOBAHUA B DajKax
OTKPBITOTO MpOPHJIA YCTAHABIIMBAIOT HA HUXXKHEM 1OACE, [T KOpOOUaThIX
ceYyeHU — Ha BEPXHEH IUINTE BHYTPH KOPOOKHMU.

g KOHTPOJIS CMEINCHHH 3JIEMEHTOB B FOPU3OHTAJbHOM
IUIOCKOCTH (TEOJOJIUTHOMN ChEMKOI) MAPKHY MOI'YT OBITh YCTAHOBJIEHEI B
y3J1ax raHesei GepM ¥ Ha CPeIHHUX Y4aCTKAX COOTBETCTBYIONIUX PACKOCOB
M [TOSICOB, B MECTAX BEPXHEr0 B HMKHETrO I10SCOB 0a/iOK K Ha y4acTKax
CILTOIIIHOM CTEHKU,

J171s1 BHISIBNICHMSI CMETIEHUY OTTOP B TOPUIOHTAIBHON TUIOCKOCTH
MapKH yCTaHaBJIMBAIOT B BEPXHEM U HIDKHEHA YACTSIX TeJ1a ONOPH (CTOMKH )
IO BO3MOXHOCTHA Ha OOCUX IMMPOTHUBOIIOJIOXHBIX I'PAHSIX.

Bb.10 HabmogeHHUs 3a YIJIOBEIMHU TIEpeMEIIEHUSIMHU NPOBOJISIT T10
YCTAHOBJIEHHBIM B KOHCTPYKIIUY SJIEKTPOHHBIM YIJIOMEPaM (IaTYHKAM).
CHATUe OTCYETOB OCYINECTBJSAIOT C NMOMOIIBI NMEePHOANYECKH
IMMOAKJTIOUaeMOI0 U3MEPUTENBHOrO ON0KA. /JaTYMKH YCTAaHABJIUBAIOT B
XapaKTepHBIX MECTAX, [A€ YIJIOBbIE MEpEMEIIEHUA HAaNboabIIME (B
IMOXONOPHEIX Y4acTKax 0ajoK, B BEpXHeH 4acTH omnop). Jdaryuku
(YIJioMephl) YCTAHABJIMBAIOT Ha IIIMWIBKH, 33a/ic;lJaHHbIE B O€TOHE Wi
MeTauie (HanpuMep, KJieeM), npuoop PUKCHUPYIOT HA HINHIBKE KIEEM C
PETYAUPOBKOM €ro MOJOXEeHHUS (HEHTPaJIbHOTO) U3MEPUTEIBHBIM
6;10k0M. ba3zoBBIH OTCYET BBINOJHAIOT I10CJIE OTBEPXIACHUSI KIIes.
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b.11 HamepeHme teMmepaTyphl 3JIeMEHTOB COOPYXEHUS
BBHINOJTHSAIOT NpUOOpAMU KOHTAKTHOIO U3MepeHUSI (MUPOMETPAMH,
JIEKTPOTEPMOMETPAMH) MM HATYMKAMHU, 3a7e/IbIBAEMBIMMA B MaTepUall
KOHCTPYKIUH (TEpMOMapaMH, JaT4YUKaMH «BOTTOH» M T.11.). JJaTyHKH
YCTAHABJIUBAIOT B CEYEHHUAX KOHCTPYKLMH, IMO3BOJISIOUIUX BHISIBUTH
CPEAHIOI0 TeMIIepaTypy 0aOK NMPOACTHHIX CTPOCHHH, 3JIEMEHTOB
[IONIEPEYHOTO CEYEHUA TMPOJETHBIX CTPOEHHHU, MaTepHaaa
HEMOCpeACTBEHHO B MECTAaxX, I’Ie U3MEPAIOT AeOopMaLliMi MaTepHaia U T.11.

JaTUMKH 3a0eJBIBAIOT B CKBaXHHax O0eTOHA MJHM IJIOTHO
GUKCUPYIOT HA MOBEPXHOCTH MaTepHaJa TEPMOIACTOH MHIH
MEXAHUYECKUMHA 3aXuUMaMHK. [IpH HCHONB30BAHUHK 3aXHMOB B
MaTepuane 3aebIBA0T aHKEPHEIE J100e . U3MepeHHUA TeMIIEPATYPHI
TCPMON2apaMH BHIIOJHAKT NEPHOANYECKH MOAKIIOYEHUEM
U3MEPUTENBHOrO npudopa. Jdarunk «Botton» coxpaHgeT UHOOPMALHUIO
O TEMNIEPATYPE M BAAXHOCTU. 15 CYHUTHIBAHUS JAHHBIX JATYUK
HEMOHTHPYIOT U YCTAHABAMBAIOT B CYUTHIBAIONIECE YCTPOUCTBO.

b.12 H3MepeHus anuteabHbIX xedopMalUii Marepuana
KOHCTPYKILMU BBITTOAHAOT C HCNIOJAB30BAHUEM OIITOBOJOKOHHLIX
JATYHUKOB, JIEKTPUUECKHAX JATYUKOB CONPOTUBNCHUSA, APOPMOMETPOB
H Jp.

OnNTOBOJOKOHHBIE JATYUKM 3aKPEIJISIOT 10 KOHLAM 0a3sbl
U3MEPEHUS BIIOJIb 3aIIMTHON [TOBEPXHOCTU MaTepHuaiia (0e3 BLICTYIOB U
HanAbBIBOB). As1 xpernjeHUsd JaTYUKOB B MaTepHaJle KOHCTPYKLIMHU
3aIEABIBAIOT AHKEPHI,

DJIEKTPUYECKHE JATYMKH COMPOTUBICHUS MPUKIIEUBAIOT 110 BCeH
[pEABAPUTENBHO 3a4NLIICHHON MMOBEPXHOCTU MaTepHalia.

Jlns neopMOMETPOB B MaTepHale KOHCTPYKIIHH 3a€IbIBAIOT HIH
HAKJIEHBAIOT CIICLIHATIBHBIE MAPKH, YCTAHABNIKUBaeMbIC 1O 1aOMOHY s
obecrneyeHUA TOYHOU YCTAaHOBKH IEeOOpPMOMETPOB, MMEIOIIUX
(PUKCUPOBAHHYIO 0a3y H3MEPEHHS,

b.13 2XKeCTKOCTHBIE XapaKTePHCTHKH KOHCTPYKIHU ONPEaeIsIIOT
OT YCTAHABAMBAEeMON HArpy3kH, NPOBOAUMOHN NEPUOIUYECCKH TIPH
IIUTENIBHBIX HaOmoaeHusax. IlpuMeHeHME MEXaHUUECKHX TeH30METPOB,
WHIAKATOPOB, NPOrHOOMEPOB HE OTIUYAETCS OT UX UCITOAB30BAHHNA MIPH
UCTILITAHUAX MOCTOBEBIX COODYXKCHUM.
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b.14 JuHaMU4YeCKHe XapaKTEPUCTHKH KOHCTPYKIMU ONPEREIIAIOT

IO MeTOAuKE «MeToauueckue peKoOMeHJalMy M0 BUOPOIHArHOCTHKE
aBTOOOPOXHBIX MOCTOB».

b.15 /Jlng onpenenenus HanpsaXeHUd B OETOHE METOAOM
«Pa3rpy3ku» MCHOJNB3VIOT CREeAyIouue npubopsl U 000pynoBaHue:

* U3MEPUTEIb HePOpMaliUii;

* MOJIOTOK «lIMuara» — uaMepurtesb NPOYHOCTH OeTOHA;

* U3MEPHTEND TOJNIIUHEI 3aIIUTHONO CJIOSA OETOHA U OIIPEC/INTEND
MECTOITOJIOXCHUSA apMaTyphl B OCTOHE;

* «ITACTOJIET» TOPAYETO BO3AYXAa — IJA CYIHKH OETOHA TIpPH
HaKJIeHKe DaTYUKOB;

* IUTH(POBANIbHAS MAILIMHKA — JUIS 3a4UCTKHM MMOBEPXHOCTH DETOHA;

* CTAOMIU3ATOD HANIPIXKECHUS;

* MOAMOCTH,

* 0DOpYIOBaHUE 1A pe3KY OETOHA C AJIMA3HBIM TUCKOM;

* TEH30AATYHKU;

® CIIELMANbHbIC KJIEH VI HAKJICHKH TEH30JATYHUKOB;

® 3JICKTPOCTAHLIMA MOIHHOCTBIO 2,2 KBT.

Pa3MeTKy TOKAIbHBIX MECT HaKJIEMKHM JATYUKOB ITPOBOAAT Ha
IMNOBEPXHOCTHU OETOHA, HCKIKOYasi MECTa PACIOJIOXKECHUS apMaTypHhI,
OTIpeacsIIeMble UIMEPHUTEIEM TOJIIIMHEBI 3aLIUTHOIO CNOA Ha IUTOMIAIU
npuMepHo 50x30 cMm.

[loBepXHOCTH OE€TOHA 3aYHINAIOT OT HAILJIBIBOB U IIEMCHTHOTO
MOJIOKA.

Ha 3aydiieHHOM OETOHHOH IMOBEPXHOCTH O0KA B MecCTax, TIe
OTCYTCTBOBAJIY TPEUIMHBI U PAKOBHUHbI, LILTH(POBAIBHBIM KAMHEM I'OTOBAT
He MEHee 6 TUIoINafoK 6€TOHA Ha Tuiomaau npuMepHo 10x4 ¢cM mon
HAKJIEUKY TCH30XATYHKOB.

[oTOBBIE ILTOUIAAKHM MTOBTOPHO TIPOBEPAIOT HA HAIMYHE PAKOBUH
U TPEIIMH, OTKPHIBAIOIUIHXCA 110 MEpPE 3a4YUCTKH OETOHA, U U3 HHUX
BLIOMPAIOT OKOHYATEJIBHO paboyHe TUIOIMAAKM NOA HAKJIEHKY JaTYHMKOB.
IIpv BBHISAABJIEHUHU CIUIOIIHBLIX Oe(MEKTHBIX YY4aCTKOB BCE ONEpalUuU IO
ITOATOTOBKE MOBEPXHOCTH ITOBTOPSIOT HA HOBOM MECTE.

B xaxaoil Touke U3MEpPEHHUS HAKIAABIBAIlOT He MEcHee 3

TEH30JATYUKOB B HaIpaBNECHHUH HEUCTBUA HOPMAIBHBIX HAIPAXECHHUHN H
3 JATYMKOB B IIEPNCHANUKYISIPHOM HallpaBIEeHUM.
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Haxkneitka 1aT4yvMKOB NPOBOAUTCA TMpHU NMOMOIIM KJIEd, BpEMS
CXBAaTbIBaHUSA U BBLICPXKH Kiies He MeHee 60 MuH.

[Tepen pa3rpy3kon 4acTy yIaJICHHOM DeTOHHOM KOHCTPYKIIHH C
HakKJ€eEHHBIMHU TeH30JaTYUKaMU (nanee — «bparMeHT» OETOHA)
OCYLUECTBAIOT 3aMep nmoka3aHUui. Ilocae ctabuauzanuuu nokaszaHUM
KaMepurensa gepopManui 1Mo NEpUMETPY («BOKPYI») JaTYHUKOB JC/IAI0T
Npope3n aJIMa3HbIM JUCKOM M YAAIAKWT «PparMcHT» OETOHA C
HAaKJICCHHBIM Ha HErO JaTYUKOM. TeM CaMBIM «pparMeHT» OCBOOOXIaeTCS
OT YCUJIUH, BOCIPMHUMAEMEIX UM B KOHCTPYKIIHU, H BO3HUKAIOIIUE
neopMallMK COOTBETCTBYIOT 3THM YCHITHSAM.

CHsiTue orcueToB (IMOKa3aHHUH) ¢ TEH30JATYUKOB BHITIOJIHSIIOT
[1IOCJIE YCTPOUCTBA MPOPE3EM U NMOCIIE YIUICHUS «(pparMeHTa» 6€TOHA U3
KOHCTPYKIIMHM (ITOJHOM pa3rpy3Ky) U NPUHSATUS UM B O0OHUX Caydasix
TEMIEPATYPb! OKPYXAIOHIErO BO3AYXA.

Hns uaMepeHus nehopMauuil 0ETOHA HCMONABL3YIOT NPHOOP C
YBCTBUTECABHOCTBHIO U3MEPECHUSA nedOpMalUii B OTHOCHUTEAbHBIX
eqMHULUaX He HuXe +1-10-° u apeitpoM «Hymsa» +2-10° otH. en. JnuHa
6a3el NpUHATA He MeHee 50 MM Kak MaKCHMaJIbHO BO3MOXHas HO
TEXHOJIOrMYECKOMY OCHAIIICHHIO M pE€ajIM3alluy OTPEACACHUS YIIPYTHX
aehopMauMil (HANIpAXKEHUN) METOAOM pa3rpy3ku. TakuM obpa3om,
TOYHOCTb U3MEpEHHUs HAINpsXeHUN 6eTOHA COOTBETCTBYET TOUHOCTH
U3MepeHud aedopMaumii, coctasnsaomei £3*107 B oTH. ex.

HanpsokeHust B 6¢TOHE onpenensaioT no dopmyaam (1), (2) u (3)
IUIS1 TUTOCKOrO HANPSIKEHHOTO COCTOAHHUA.

g onipeaeieHUA HANPSIXKECHUH NPUHUMAIOT MOIXYJIb YINPY-
rOCTU, COOTBETCTBYIOIIHNA NMPOEKTHON Mapke 6eToHaA Oanku no
CHwuII 2.05.03-84* niu no Mapke 6€TOHa, ONpeneaeHHOH NpH HATYPHbBIX
M3MEPEHHUSAX.

1t TMHEHHOTO HAaNpSIXEHHOIO COCTOAHUS DeTOHA HAaNpSAXeHHUA
ONpeacsiioT no popmyJie

g,=£E-¢g, (1)
JUIS TUTOCKOI'O HAMPAXEHHOTO COCTOAHUA — IO GOpMYIaM:
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E

0, = - '(£;+J“'52)=- (2)
. = £ -(e +y-8), (3)
2 ]_‘uz 2 !

e m — Ko3pduumeHT [lyaccona (misa 6erona m=0,16-+0,20);
E — Monyns ynpyrocTu;
£, ¥ £, — 3aMEPEHHBIC BEJIUYUHBI OTHOCUTEIBHEBIX nedopMaLinif
B HallpaBJIeHHHU O, H O, (IeDopMauH pacTIXKEHUSA BBOIAT CO 3HAKOM
IUTIOC, CXATHUS — CO 3HAKOM MUHYC);
O, U O, — TJlaBHble HAaNpsAXeHUs MO IBYM B3aUMHO
NeprieHIUKYIIPHBIM HAlIpABAEHUSIM.
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[Toanucano B neyats 1.10.2008 r. Popmat 6ymaru 60x84 1/16.
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