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1 O6xacTb NpUIMEREHNUA

OtpacieBoil AOPOXHBIH METOIUYECKUI JOKYMEHT « PyKOBOACTBO
IO MPOBEACHHU 0 MOHUTOPUHIA COCTOSIHUS SKCIUTYATHPYEMBIX MOCTOBBIX
COOpYXEHH» (Hanee — METOMMYECKHMH NOKYMEHT) SBIAAETCA aKTOM
PEKOMEHAATENLHOTO XapaKTepa B JOPOXHOM XO3siCTBe.

Hacrosuue MeToau4eckiue peKOMEHIAUMHU PaciipoOCTPaHIIOTCS Ha
MOCTOBBIE COOPYXEHMS: MOCTHI, IYTEMPOBOABI, 3CTaKaihl,
CKOTOTIPOTOHBI, BUAYKH (JaJiee — MOCTHI) Ha aBTOMOOMWIBHBIX IOpOrax
M NpegHa3sHa4alTcd A8 NPHMEHEHUSI OpraHaMH YHpaBleHHS
¢enepasbHHIMU aBTOMOOWJIBHBIMH IOpOraMH (Janee 3akazuukam). [1pu
3TOM NPOBEIEHHE MOHHUTOPHMHIA OTHOCHUTCS HENOCPEACTBEHHO K
KOHCTPYKIIMSIM COOPYXEHHS, T.€. HE BKJIIOYaeT B ce0s1 MOAXOARl U
PETYIALLUOHHbIE COOPYXEHHA. B COOTBETCTBHU ¢ 3aKII0YEHHBIMH
3aKka3yMKaMH JOTOBOPaMH (KOHTPAKTaMU) METOAMYECKHM MOKYMEHT
UCITONB3YIOT OPraHM3allMM, BHIMOMHAIOIUE pabOTHl O CTPOUTENILCTBY,
PEKOHCTPYKIIMH, KAITUTAIBHOMY PEMOHTY, PEMOHTY M COAEPXaHUIO
HUCKYCCTBEHHEBIX COOPYXEHHH, U OpPraHM3allM, BLITOIHAIONIHE PabOTHI
1o 06C/IeNOBaHUIO U MOHUTOPUHTY MOCTOB.

MeToauuyeckuit JOKYMEHT MOXET ObITh TAKXKE PEKOMEHIOBaH Ui
HaA30pa 3a UCKYCCTBEHHBIMH COOPYXEHUSMH Ha aBTOMOOWIBHBIX
JIoporax od1ero NoNb30BaHUS OpraHaMH YIIPaBJIEHHS TEPPUTOPHATTBHBIX
aBTOMOOWIbHBIX JOPOL.

2 Tepmumsl n onpelesieHus

B HacroslieM METOAUYECKOM IOKYMEHTE NPHUMEHAIOTCHA
CleAyIOIlHe TEPMHUHB C COOTBETCTBYKOIUHMH ONpEAEICHUAMH,
0003HaYECHHUS ¥ COKPALICHUS:

MOHUTOPUHT COCTOSAHMS MocTa (MOHHTOPHHI MOCTa) —
cHcTeMaTHyeckoe HabnoieHHe 32 paboToi MOCTa B SKCILTYaTallMOHHBIX
YCJIOBHMSIX B TEYEHUE 3aJJAHHOTO CYLLECTBEHHOTO MPOMEXYTKA BPEMEHU
C NMPUMEHEHHEM CIIELIHATBHBIX TEXHUYECKHX CPEACTB, Pa3MEILIacMEIX Ha
KOHCTPYKIIUSIX MOCTA.

MOHUTOPDHHI MOCTa, KaK TOHMMAaercd B HacCTodIleM
METOAMYECKOM JOKYMEHTE, — BUI paboThl B cUCTEME HAOMIOACHHUH 32
3KCIUIyaTUPYEMbIMH MOCTOBBIMH COOPYXEHHUSMHU, BBIITOJHSEMBIU
OpraHM3alMsAMK HapsAdy C AHAarHOCTUKOH, oOciemoBaHUSAMM,
HCNBITAaHUAMH. [1pM MOHWUTOPUHTE BHIMOTHAETCS 3KCIIEPUMEHTAIbHAS
OlLIEHKAa KOJMHUYECTBEHHBIX NMapaMeTpoB (M3MEPEHHUE) U KAYECTBEHHBIX
NPU3HAKOB, XapaKTEePU3YIOUIMX TEXHHYECKOE COCTOSTHHE MOCTa, K
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KOTOPbIM OTHOCSTCS F€OMETPUYECKHUE MMapaMEeTPhl; HAIIPAXEHHO-
nepOpMHUPOBAHHOE COCTOSIHUE; TEMIIEPATYPa 3JIEMEHTOB COOPYXEHHS;
MTMHAMUYECKUE XapAaKTEPUCTUKU; AedeKThl; Harpy3Kd U BO3JEHCTBHS,
aTMOChepHbie M Ap. YCHOBHMSA 3KCIHJIyaTallMH, XECTKOCTHHIE,
MPOYHOCTHRIE U MIP. CBOMCTBA KOHCTPYKIIMiA ¥ MaTepuanos. OLieHUBAThCA
MOTYT KakK AeHCTBYIONHE 3HAYEHHUS [TaPaMETPOB, TaK H HX H3MEHEHUE B
HApPOLIECCE MOHUTOPHWHTA.

UHCcTpyMeHTaNbHbIE U3MEPEHUS NTPU MOHUTOPUHIE MOTYT
IIPOBOIUTHCA Ha HEMPEPBIBHOK OCHOBE C MOMOILbIO NPUOGOPOB C
perucTpaumMei AaHHBIX HENPEPHIBHO HJIM C MHHHUMaNbHOM
NMEPUOAHYHOCTBIO, @ TaKXE€ Ha OCHOBE TMNEPUOJHUYECKUX
HHCTPYMEHTAIbHBIX U3MEPEHUI 10 YCTAHOBJIEHHBIM B KOHCTPYKIIHU
MapKaM, IT0 AaTYHKaM WIH npubopam.

KOHTpOAbHbI MOHUTOPMHI — BHA MOHHUTOPHHIA, KOTODHI#
BBHITIONTHAETCA C LEJHI0 TEXHUUECKOTO KOHTPOJNS COCTOSSHHUSA MOCTA.
TlonyyaeMas uHdopMalus o GaKTHIECKOM COCTOSHMM MOCTAa aHa-
JIU3UPYETCH U CPABHUBAETCSI C 3apaHee YCTAHOBNCHHBIMH TPEOOBaHUSIMM,
KPUTEPUSIMU NIl MIPUHATHS pelleHUH o Oe30IacHOM pexXHMe
9KcIUTyaTauMy MocTa. [IpH KOHTPOJIbBHOM MOHUTOPHHTE ONpeaessieTcs
COOTBETCTBME COCTOSIHHS MOCTa TpeOGOBaHMIM rocylapCTBEHHBIX
CTaHAPTOB, HOPMATHBHBIX JOKYMEHTOB U IIPOEKTHOM JOKYMEHTALIMHU.

Hccnenosarenbckuit MOHHTOPHHT — BUJ MOHUTOPHHTIA, KOTOPHIi
BHINOJNHAETCS AJA HAKOIJIEHHSA JaHHBIX O pabore MocTa, mpH
BO3IEHCTBUM peATIbHEIX MOABHXKHBIX HAIPY30K U NPUPOAHHIX (HAKTOPOB
(ceiticMUKa, BeTep, TEMIIEPATYpa, FEOJIOrUs, JIEJOXOR U Op.) ¢ HEIbIo
COBEPIIEHCTBOBAHKS [IPOCKTUPOBAaHK, CTPOUTENBHCTBA M IKCILIyaTalluKi
MOCTOB M OLeHKH 3(GEPEKTHBHOCTH HOBBIX KOHCTPYKTHBHO-
TEXHOJOTUYECKHUX pEUIeHUHR CTPOUTENBCTBA, PEMOHTA HIH
PEKOHCTPYKIIIK MOCTOB.

CpaBHUTEBHBIH MOHHUTODUHT — pPa3HOBHIAHOCThH
UCCEOBATENIBCKOrO MOHUTOPHHTA, KOTOPbIM MPOBOMUTCS AT OLIEHKU
XapaKTepPUCTHK CBOMCTB KOHCTPYKTHBHBIX YaCTeH HITH 3]IEMEHTOB MOCTOB
MyTeM cpaBHEHHSA. Takoi MOHMTOPUHI MPOBOAUTCS Ha HECKOJIBKHUX
MOCTaxX, Ha KOTOPHIX NPUMEHEHBI ONPEALIeHHbIE KOHCTPYKTUBHEIE
3JIEMEHTHI (HanpuMep, IPOJIETHOE CTPOEHHUE, OITOPa, NehOpMAIIMOHHBIH
LIOB, OMOpPHAA 4YacTh), HAXOAsIIUECSH B OJMM3KHX YCIOBHAX K
SKCIUTYaTal[UH.

HenpepbIBHBI MOHUTOPHHT — BUI MOHHUTOPUHTA, IPUA KOTOPOM
TNOCTYIUTEHNE MH(POPMALINY O TApaMETPAX COCTOSTHUSI MOCTA ITPOUCXOIIUAT
HENIPEPHIBHO, U HH(POPMALIKS O TEKYIIEM COCTOSHUU MOCTA IIOCTOSHHO
JOCTYINHA YIAIEHHOMY HabJII00aTeNIo.

4



Tepuoau4ecKuit MOHUTOPUHT — B MOHUTOPUHIA, IPH KOTOPOM
TOCTYTUICHHE HHADOPMAIIHH O TAPAMETPaX COCTOAHHUSI MOCTa IIPOMCXOAMT
Yyepes YCTaHOBJIEHHBIE HHTEPBaIbl BpeMeHU. [1epHoAMYHOCTb M3MEpeHU i
TMIPUHUMAETCA C YYETOM COCTOSSHHUS KOHCTPYKLHH MOCTa U MOXET
W3MEHATLCS B Npolecce BeACHUsI MOHUTOPHHTA. [Ipolecc nomyyeHus
UHOOPMaIIUK OCYIIECTRISETCA NPU MOCELIEHUH PacHONIOXEeHU MOCTa
MCTIOJTHHTEIEM MOHHTOPUHTA.

Cpencrpa MOHUTOPUHIA — TEXHUYECKHE YCTPONCTBA, BELIECTBA H
(WTH) MaTepUaTsl, KCIIONB3yeMBIE [UIsl TPOBENCHHS MOHUTOPMHIA MOCTA.

CucreMa HenpepbIBHOTO MOHUTOPHHTIa MocTa, fatee CHMM —
COBOKYTTHOCTb GYHKIUMOHAIBHO 06be AMHEHHbIX CPEICTB MOHUTOPUHTA,
YCTAHOBJIEHHBIX Ha MOCTY M CBS3aHHBIX C HHUM o0OBEKTaXx,
obecreuynBalOmUX U3MepeHHe GU3MIECKUX BEIUYMH, Nepenavy,
06paboTKy, HAKOIJIEHWE M TNpeloCTaBjeHHE HHPoOpMaLHHU
00CTYXUBAIOLIEMY EPCOHATY B HENIPEPHIBHOM pEXHUME.

Mapkn — (UKCHPYIOIIUE 3JIEMEHTHI, XECTKO 3aKPEIUICHHbIE Ha
KOHCTDYKIIMHM, UCIOJB3YeMBble JUIS CHSTHUS MOKa3aHUH CheMHBIMH
npubopamu.

JaT4YMKH — YCTAaHOBJEHHbIE B KOHCTPYKHHHM 3JIEMEHTH
(repBUYHBIE CPEICTBA U3MEPEHHUA) UIA ONpeacsieHus aedopmaiuii,
TepeMELLIEHUA, CUJIOBBIX BO3ACHCTBUM, TEMIIEPATYPHI M Ip. CBOYCTB.

3 HopMaTHBHBIE CCHLIKH

B HacTosiieM METOIMYeCKOM JOKYMEHTE MCIIONIb30BaHBI CCHUIKH
Ha cllefyouine JOKyMEHTHE:

FOCT 22690—88 beronsl. OmnpeneneHue IPOYHOCTH
MEXaHUYECKUMH METONAMHU HEPa3pyLIAOIEro KOHTPOJIS.

T'OCT 28570—90 BetoHsl. MeTozb! ONpeneieHUs MPOYHOCTH MO
o6pa3iam, OTOOpaHHBIM M3 KOHCTPYKLIHH.

ITOCT 18895—97 Crans. Metod ¢OTO31EKTPUIECKOTO
CIEKTPAILHOTO aHATU3A.

TOCT 1497—84* MeTtajutsl. MeTOIbI UCTILITAaHUH HA paCTSDKEHHUE,

TOCT 1759.0—87 bonath, BMHTH, IINWJBKHA H TaiiKu.
TexHndeckue yCaoBHs.

TOCT 6996—66* CBapHble coeqUHEHHst. METOAB! ONpeneneHus
MEXAHUYECKUX CBOMCTB aHAIN3A.

F'OCT 12004—81* Cranb apMaTypHas. MeToAbl MCIILITAHUM Ha
PacTsDKEHHE.

T'OCT 14098—91 CoeauHeHHA CBapHbIe apMaTypPhi M 3aKJIaTHbIX
M3OeNui Xene300eTOHHBIX KOHCTPYKUMH. TUMbI, KOHCTPYKLHUS U
pa3Mephl.
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FOCT 24.104-85 EauMHas  CcHCTeMa CTaHAapTOB
ABTOMATU3UPOBAHHBIX CHCTEM YIpPaBIACHHS. ABTOMAaTH3HDOBAHHBIE
CHCTeMHI ynpaBieHusi. O6uiue Tpe6oBaHUS.

I'OCT 12.4.087—84 CCBT. CtpoutenscTBo. Kacku cTpouTesbHbIE.
TexHUUECKHE YCIIOBHUS.

TOCT 12.4.107—82 CCBT. Crpourensctso. KaHaTh
cTpaxoBoyHbIe. O61He TEXHUYECKHE TpeOOBaHUA.

IF'OCT P 52289 - 2004 IIpaBuia npEMeHEHHS IOPOXHBIX 3HAKOB,
pa3MeTKH, CBETOGOPOB, JOPOXHBLIX OIPAXICHUN M HanpaBisIOLIMX
YCTPOHCTB.

I'OCT 12.0.004—90 CCBT. OpraHu3aumst 00y4eHust 6€30MacHOCTH
Tpyna. O61wme MOTOXEHH.

T'OCT P 8.563-96 MeTonuku BHIIOMTHEHUS U3MEPEHHIA.

T'OCT 34.201-89 UudopmauronHas TexHonorus. Kommiekc cran-
JapTOB HA aBTOMATH3HPOBAHHbBIE CHCTEMBI. BHIB, KOMILIEKTHOCTD H
0603HaYeHHE JOKYMEHTOB MPH CO30aHUM aBTOMAaTU3MPOBAHHBIX CHCTEM.

TOCT 34.602-89 UudopmaunoHHas texHonorusa. Kommrexc
CTaHIapTOB Ha aBTOMAaTU3UPOBAHHLIE CUCTEMBI. TEXHUYECKOE 3aJaHue
Ha CO3JaHHe aBTOMaTU3MPOBAHHOM CUCTEMEL.

I'OCT 19.101-77 Enunast cucteMa porpaMMHO# JOKYMEHTALIMH.
Bupgs! mporpaMM ¥ POTPaMMHBIX JOKYMEHTOB.

OCT 7564—97 IIpokar. O6uiue npasuiaa oroopa npod, 3aroTOBOK
M 00pas3ioB ISt MEXaHUYECKHUX M TEXHOJIOTHUECKUX UCIBITAHUN].

CHulIl 2.03.01-84* BeToHHbie K Xe1e300€TOHHBIE KOHCTPYKIIMH

CHnull1 2.05.03-84* Mocrts! 1 Tpy6H! (ipoekTrpoBanue). /ToccTpoit
CCCP. - M.: TYI1 LIIIT, 1996.

CHulIl 3.06.04-91 MocTs! 1 Tpy6s1. Tocctpoit Poccun. — M.: TYTI
IITIIT, 1998.

CHull 3.06.07-86 Moctel 1 TpyObl. [1paBiiia obcaeJOBaHHS U
ucnbitanuit/Toccrpoit CCCP. —M.:LIUTII Tocctpos CCCP, 1988.

CHunlIl 12-03-2001 BezonacHocTs Tpyaa B CTpoUTebCTBE. YacTs 1.
OO6uue TpeGoBaHKS.

CHuIT 12-04-2002 Be3onacHocTs Tpyna B CTPOMTENLCTBE. YacTs 2.
CTpOMTENbHOE TPOHU3BOACTBO.

MeTonH4yecKUe pEeKOMEHJAallMH 10 BHOPOAMATHOCTHKE
aBTOJOPOXHBIX MOCTOB, TOCyIapcTBeHHAs CIyX06a JOPOXHOIO X035 CTBa
Munucrepcrsa TpaHcnoprta Poccuiickoit @enepatu (POCABTOAOP),
YTBepXIeHO pacriopspkeHreM Ne 266-p ot 07.08.2001 r.
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BCH 4-81 (90) «MIHCTpYKIIMS MO MPOBENEHHUIO OCMOTPOB MOCTOB
M TPYO Ha aBTOMOGWIbHBIX Joporax (MunasTtonop PCOCP).

BCH 37-84 «MIHCTpYKLIMH 110 OpPraHM3aLyy IBUXEHMS W Orpax-
JIEHHUIO MECT MPOM3BOACTBA HOPOXHHIX pabor» Munasronopa PCOCP.

OJH 218.0.017-03 PykoBOJCTBO MO OLEHKE TPAHCIOPTHO-
SKCIJNYaTAllMOHHOTO COCTOSHHS  MOCTOBBIX COODYXEHHI.
(Pacnopsxenue Pocastomopa ot 29.03.2003 r. Ne OC-198-p).

MeTtonuka onpenejleHUss CONEPXAaHUS XJIODUIOOB B
XeJIe300€TOHHBIX KOHCTPYKUMSAX MOCTOBBIX coopyxeHHit. (OAM
Pacnopsixenue Pocasronopa ot 09.10.2002 . Ne OC-857-p).

«CrnipaBoYyHHMK 6230BBIX ICH HA WHXXEHEPHbIE U3BICKAHUS JULA
cTpouTenbecTBa. MHXEeHEPHO-reoae3nyeckue u3bicKauus», M. 2004 .

DGZ B3 «MHCTPYKUMS O M3MEPEHHUIO INEKTPOXUMHUYECKOTO
TMOTEHLHaJIa A ONpeneeHUSI KOPPO3UH apMAaTypHOM CTalH X/6
KOHCTpYKUuU». HeM. cranmapt.

ASTMC 876-80 «CranmapTHBII METOX NMOTEHLHAIOB [UIA
UCNBITAHUS OOHAXEHHON apMaTypHO# CTaJlu».

BS 1881 Part 201 «CTaHIapTHBI# METOX MOTCHUHAIOB IS
HMCTIIBITAHUS OOHAXEHHON apMaTypHO#H CTIN».

ASTM-A956-96 AMepHKaHCKHUil CTAHAAPT 1O OLIEHKE TBEPAOCTH
MeTaJU1a.

TOCT 27655-88 AkycTduecKas SMUCCHS. TepMUHBI, OTIpeesie HUST
U 0003HayeHNS.

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.

«Tpe6boBaHUs K TeXHUUYECKHM CPEACTBAM M CHCTEMaM
KOMIUIEKCHOrO obecneyeHus 0e30MacHOCTH, aBTOMAaTH3aLMM U CBS3U
MHOroQYHKIIMOHAIbHEIX BRICOTHBIX 3TaHUU U KOMIUIEKCOB». Ilocobue
JUISL CIIELMATTMCTOB NMPOEKTHBIX U MOHTAXHBIX OpraHU3aluii, 3aKa3YHKOB,
CTPaxOBBIX KOMIIAHMI{, UHBECTOPOB ¥ KOHTPOJHUPYIOIIUX 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, STP1353, 1999,
pp.25-40.



4 Buapi, 32524 B 06bEKTbI MOHHTOPHAT2

a) Buiel MOHUTOPHHIA COCTOSHUA MOCTA CUCTEMATH3UPYIOTCS IO
CJeRYIOILKWM OCHOBHBIM IPH3HAKaM: [0 Ha3zHa4YeHUIO, MO popme
npenocrapiaeHUs HHGOPMaUKMH B TeUeHie BPEMEHH.

6) o Ha3HaYEeHNI0 MOHMTOPUHT MOXET GBITh HCCIIEAOBATEILCKUM
WIK KOHTO/TBHBIM.

B) ITpu XOHTPOJLHOM MOHHTOPHUHTIE pemiaeTcs 3ajaya Io
MpenynpexXaeHN0 BO3HUKHOBEHHUS AaBapUMHBIX COCTOSHHI
KOHCTPYKTHUBHBIX 3JIEMEHTOB U COOPYXEHHs B HEJIOM, KOTOPHIE MOTyT
OBITh BHI3BaHBL UYpe3BbIYAWHBIMHM COCTOSITENILCTBAMU: NPUPOIHBIMHU
ABAEHUSAMHU — MAaBOJAKaMM, YparaHaMH, 3eMJIETPACCHUSIMHA M T.I.;
IEATENIBHOCTBIO JIIOASH, a TaKXXe BCIAEACTBUE OMACHOTO Pa3sBUTHA
nedeKTOB, UMEIOMMUXCSA B IKCIYATUPYEMOM KOHCTPYKIIHH.,

r) K 3azayam, pemaeMnM B XOZ€ HCCIENOBATEIbCKOIroO
MOHMTOPHHIA, CTHOCATCS:

- MccefOBaHHE paboThl KOHCTPYKUMH C IPUMEHEHUEM HOBBIX
KOHCTPYKTHBHO-TEXHOJOTHYECKUX PELICHHH HIH MaTEPHAJIOB;

-~ HMCCHeJOBaHHE 3IKCINJIyaTAaUMOHHBIX BO3ACHCTBHUMA Ha
COOPYXECHHE;

- BHISIBJIEHUE NIPUYMH TOSIBJICHUS Oe(EeKTOB ¥ MPOrHO3MPOBaHUE
UX pa3ByTHs;

- ¥cclieAoBaHMe pabOThl MOCTa B DKCIUIYaTALIMOHHBIX YCIOBMSIX,
BHIOOpD BUAA MaTeMaTUYECKHUX MOIEJIEH, UCTIONb3YEMBIX TIPU Haa30pe
COCTOSIHMSL COOPYXEHH I, TPOEKTUPOBAHUH U T.II.

1) Mo dbopme npenocrasiesuss HHGOPMALIMYU B TEYEHUE BPEMEHH
MOHHUTOPHHT COCTOSIHUS MOCTa MOXET OBITh ITEPUOTUYECKUM UITU
HETIPEPHIBHBIM.

¢) O6beKTaMy MOHMTOPHHTA ABJSIOTCS:

- NIPENMYLLECTBEHHO MOCTEI ¢ GOMBIUMMU NMpoJieTaMu (CTaTbHbIE
MOCTHI C ipojieTaMu JTMHO# 6onee 100 M, Xene306eTOHHEIE C TPoJIeTaMU
6osee 80 M), MOCTHI 60J1bILIO# BBICOTHI (BBICOTA OMOp 60nee 40 M), MOCTHI
CO CJIOXHBIMH KOHCTPYKTHBHBIMH DEIIEHUSIMM K OCOOGEHHOCTAMH
(MOCTHI BUCSTYMX WIM BAHTOBBIX CUCTEM, COBMEILEHHBIE M Pa3BOAHBIC
MOCTBHI M T. I1.);

- MOCTHI, 3KCIUIyaTUpyeMble B CJIOXHBIX HMHXEHEPHO-
TEONIOTHYECKUX, CEHCMUYECKHUX WIHN KIMMATUYECKHUX YCIIOBUSAX;

- MOCTHI [TOCJIE CTPOUTENBCTBA, PEKOHCTPYKUHH, MOAEPHU3ALHH
WM PEMOHTA, OCYILIECTBIEHHMIX C UCTIOIb30BAHUEM HOBBIX TEXHOJIOTH M,
KOHCTPYKIIUH ¥ MAaTEPHAJIOB;
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- MOCTDI, 9KCILTYyaTUpyeMbI€ B aBAPUITHOM COCTOSIHUH, BI3BAHHOM
Ype3BhIYAHHBIMH OOCTOATENIBLCTBAMM B IEPHOA JIMKBHAALINA aBapHHHBIX
CUTYaUMH;

- MOCTBHI, MOAJIEXAaUUE PEMOHTY, B Clydyae HEOOXOAUMOCTH
YCTAaHOBJI€HHsl NMPHUYUH BO3HUKHOBEHHS M OIUHAMUKH DA3BUTHA
nAecexroB, pa3apaboTKH NPOrHO3a UX pa3BUTHA.

x) ITpu npoBeneHMH MOHUTOPUHIA HUCIIONB3YIOTCA PE3YJILTATHI
Hay4YHOrO COIMPOBOXIECHUS, BHIIONHEHHOTO B NEPUOJ NPOEKTHPOBAHUS
M COOpPYXEHHUSI MOCTa (MOHUTOPUHTA CTPOUTEILCTRA).

5 Opranusauust paboT 10 MOHHTOPHHIY

a) MOHMTOPHHI MOCTOB MOXET MPOBOXUTHECH IO pElUIEHHAM
NPUEMOYHBIX KOMHUCCUH, 1O TpeOOBAaHUSAM TPOEKTHBHIX,
9KCIUIyaTAUUOHHDBIX OpraHu3aluit ¥ OpraHU3aluMid, BHITOJHS IOIIHX
paboThl M0 0O6CIENOBAHMIO, @ TAKKE B CBSI3U C BHINOJHEHHWEM HayyHO-
MCCNeA0BATEABCKUX M ONBITHLIX paboT, KOXIa pelieHue BONPOCOB,
CBA3aHHBIX C 3KCIUIyaTalHeld COOPYXEHUS, HE MOXET OLITh MOJYy4eHO
TOJILKO pacyeTHBIM TyTeM, MO AaHHBIM 00CNEeN0BaHUM M UCNBLITAHHI.
Heo6Xx0AMMOCTb MOHHUTOPHHra OOOCHOBHIBaeTcs. PelieHHe 0O
HEeOOXOIMMOCTH NPOBEACHNUA MOHUTOPUHIA 0(hOPMIIAETCS B BUAE 3asIBKH,
KOTOpasi BKJIOYaeT B cebss 000CHOBaHHE HEOGXOMMMOCTH MOHUTOPHHTA,
Tpe6OBaAHUA UHHMLIMMPYIOLIEN OPraHU3aLUU K MOHUTOPHHTY.

6) IMepuoanyeckuit MOHMTOPUHT OpraHu3yercd B 2 craguu. Ha
nepsoit cranuu paspabarsiBaeTcs [IporpamMmma nepuoanyecKoro
MoHuTopuHra (IIporpamma). Ha BTopoil cTaguu NpoBOOUTCS
MOHUTOPDMHT C MpEABAPUTEIbHON YCTaHOBKOI 0060pyaoBaHus B
coorBercTBUH ¢ [TporpamMMoii.

HenpepbIBHLIT MOHHTOPUHT opraHu3yercsi B 3 craauu. [lepBas
craausi — pa3pab6orka npoekta CHMM (ITpoektr CHMM), Bropas
ctanus — BBoja B peiictBue CHMM, TpeTbs cTagus — npoBexeHUe
MOHUTOPHUHTA.

B) IlepeueHb 06BLEKTOB UCCJIENOBATENBCKOIO MOHMTOPUHTA,
HAXOASAIIMXCA HAa aBTOMOOMJIBHBIX JOporax denepajbHOro 3HaYeHHs,
cocraniseT PenepanbHOe AOPOXHOE AaTEHTCTBO.

O6bEeKTH KOHTPOJbBHOrO MOHMTOPUHIA, HaxodslKMecs Ha
aBTOMOOHJIBHBIX HOporax ¢eaepajlbHOTO 3HaY€HMS, HA3HAYAI0T OPTraHbl
yTIpaBIeHUSA beaepanbHBIX aBTOMOGHIIBHBIX IOPOT IO COITIaCOBAHHIO CO
CIyx060i1 IOPOXHOTO XO3S1HCTBA.

r) PaameneHue 3aka3oB Ha pa3pabotky [1porpammsl wau [1poexTa
CHMM KOHTpOJBHOrO MOHUTOPHUHTA, BBOA B AciictBue CHMM u
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rpoBeacHHe paboT MO0 MOHUTOPHHTY 3TOTO BUA BbINOJIHSET OpraH yTpaB-
JneHus deaepanbHOH aBTOMOOHIBHON JOPOTH (IO IPHHAIUIEXHOCTH).

Ona nepuonuyeckoro MoHuTopuHra IlporpaMma MoOXeT OBITh
COCTaB/IEHa CAMHM OPraHOM ynpasiieHUS (enepaibHOi aBTOMOOMIbHOI
JIOPOTH HAa OCHOBE NMPELIOXEHUI OpPraHM3aliu, BHINOJHABIUEH
obcnefoBaHME MOCTA, UK OPraHU3allMH, NPOEKTHUPYIONIENH PEMOHT,
PEKOHCTPYKLMIO WIH CTPOUTENBLCTBO MOCTA,

) KOHTpOJIbHBIE MOHHTOPUHT Ha MOCTax, rae TpebyeTcsi mpo-
BelIcHME HEOTJIOXKHBIX pabOT, OpraHU3yeT OpraH ynpasieHHus ¢eaepaib-
HOM aBTOMOGUIBHOI Aopory. [IporpaMmy B 3TOM ciiy4yae pa3pabaTsiBaeT
OpraHu3alMs, MpUBJIEKaeMast isl IPOBEAEHUA MOHMUTOPUHTA.

x) TlporpamMa nepuogn4yecKkoro MOHMTOPHUHIA COOEPXUT
OCHOBHbIE NOJIOXEHUSI U TpeOOBaHHUs B 00BbEME, JOCTATOYHOM NS
3aKJII0YEHHUS IOrOBOpa C UCMOJHHUTEIEM MOHUTOPHHTA.

Pexomenayercs caeaywouiee conepxanue [IporpaMmbi:

- 1eJib MOHUTODHHIa,

- CUCTEMA MEPUOAUYHOCTH M3MEPEHMI M CPOKM BHIMOJHEHUSA
pador;

- OCHOBHbIE XapaKTepPUCTUKU 00bEKTA MOHUTOPHHIA;

- 3aJa4y¥ MOHUTOPHMHra, aHaIHK3 UMEIOIUXCH MATEPHAIOB
HabnoAeHUHA 1 00CIEIOBaHUH;

- epeyeHb BUIOB paboT, AeTaneil, 31eMEHTOB KOHCTPYKLIUH, Ilie
HEOOXOAMMO MPOBOAHTH H3MEPEHHS,

- IPUMEHsIEMbE CPeACTBA MOHUTOPUHIA, NOPSAAOK UX YCTAHOBKH:

- IPUMEHSEMBIE CPEACTBA U3MEPEHU I, MPUOOPHI, 06OpyN0OBaHME,
MOPAAOK U MECTO UX YCTAHOBKM, NOPSIAOK U3MEPEHHUH;

- NOPSALOK MPOBEACHHUA HHCTPYMEHTAJIbHBIX H3MEPEHUH;

- MeToaMka o6paboOTKM AdaHHBIX U3MEPEHUH M aHaNu3a
pe3yJIbTaToB;

- MEpPOMNMpPHUIATUA MO OO6EeCnedyeHUI0 JOCTYNa K 3JIEMEeHTaM
KOHCTPYKLUMH ISl YCTAHOBKH JATYUKOB, MAPOK, CHATHS OTCYETOB;

- MEpONpUATHS N0 00eCIIeYEHUIO COXPAHHOCTU YCTAHOBJIEHHBIX
JaTYUKOB, MApPOK M NMPpUOOPOB OT MX MOBPEXACHHUS, BaHAANU3IMA,
XMIIEHHA;

- IEpEeYEHb OTUETHBIX JOKYMEHTOB, CPOKH UX IIPEACTABICHHS.

1) TpeGoBaHHs K NPOEKTY HEMPEPHIBHOFO MOHMUTOPHHTA JAIOTCA
B pasaeJe 8.

K) Bonpock! opraHu3auuu paboT MO MOHUTOPHHTY PEryJIHpYIOT B
paMKax gorosopa. JocTyn K 3JieMeHTaM KOHCTPYKUHM# MocTa
obecneynBaeT, Kak NpaBujio, 3aka3yuK (B JOrOBOP 3TH 3aTpaThl He
BKJIIOYAIOT).
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6 CpencTpa MOHMTOPHHIA

a) [lpyu MOHUTOpPHHIE MOCTa, KakK MpPaBUJIO, NPUMEHSAIOT
Hepa3pymalomwme METOObB KOHTPOJISi. BO3MOXHO MCNONb30BaHUE
NMCEeBAOHEPA3PYHIAIOUIUX METOAOB (C JIOKAJNBHBIM HapylieHHEM
3alUTHOrO CJI0s 6ETOHA, B3ATHEM 0OPa3LOB MaTEpHAJIa B BUIE KEPHOB
WIH BHIPE3KO#), KOTOPbIE€ MOTYT MPUMEHSITHCS B HaYale MOHUTOPHHTA.

6) HoMeHkaTypa u3MepsieMbiX BEJIMYMH, X HOMHUHAbHbIE
3HAYEHUS U [JONYCKaeMble OTKJOHEHHS TOJIHO U ajJeKBAaTHO
COOTBETCTBYIOT ITapaMETpPaM, OTPaXalolllUM COCTOSTHUE MOCTA.

B) TpeGoBaHUS K TOUHOCTH M3MEPEHUI YCTAHABIMBAIOT HMCXOIS
U3 BO3MOXHOCTH OTpeNeNaeHUSI CBOMCTB KOHCTPYKLIMU, MAaTEPUAIIOB ISt
OLIEHKM COCTOSIHHMS B IOBEPUTEJILHOM MHTEPBAJIE TOUHOCTH.

r) [IpuMeHsieMBle CpeaCTBAa MOHUTOPMHTA HaXONSITCS B
paboTOCNIOCOOHOM COCTOSIHUU B YCJIOBUSIX IKCIUTyaTallMU MOCTA.

1) Tlpy MOHUTOPHHTE UCMONBL3YIOTCH TeXHHUYECKHE CPEACTBA CO
CPOKOM CJIyXObl HE MEHEe AECATH JIET IIPU UTMTEJIBHOCTH MOHUTOPHHTA
6osnee 10 1eT WK CPOKOM CITYXOBI HE MEHEE [UTUTEIbHOCTY MOHMTOPUHTA
C y4€TOM 3aMEHBI HEMCIIPABHBLIX U BbIpabOTAaBWIMX CBOM pecypc
KOMIOHEHT. FIpruMeHeHUe TEXHUYECKHX CPEACTB C MEHBIIUM CPOKOM
CyX0bl JOTMYCKAETCS 110 COrJIaCOBaHUIO C 3aKa34MKOM.

¢) U3MepeHHe Kaxaoro napaMeTpa peKOMEHIYETCSI OCYILIECTB/IATD
He MeHee 4YeM IBYMS AaTYMKaMH, MpUGopaMH WIH APYTHMH CPEACTBaAMH
U3MEDPEHHUS.

X) I1pn opraHn3alu¥ KOHTPOABHOTO MOHUTOPHHIA U3MEPEHHS
OCYIIECTBJSIIOTCS B COOTBETCTBHM ¢ METOAMKAMU NPOBEACHUS
u3MepeHui, paspaboraHHsiMu cornacHo 'OCT P 8.563-96 u
ATTECTOBaHHBIMHU B YCTAHOBJIEHHOM NOpsiaKe. METOAMKHM BHINIOTHEHUS
U3MEpEHU 06eCneYUBaIOT TPEOYEMYIO TOUHOCTb U3MEPEHHIA.

7 IlepuoanyecKuii MORUTOPHHT
7.1 Buasi paboT, BbMIOIHAEMbIX TPH MOHHTOPHHTE

Tp¥ MOHUTOPHHTE NPOBOIAT PabOTHI, OOECEYHUBAIOIINE OLEHKY
HaMPSXEHHO - 1e(hOPMUPOBAHHOTO COCTOSIHUSI KOHCTPYKIMH, U TPOTHO3
€ro u3sMeHeHusa. PekoMeHIyeMblit mepeyeHb paboT U3JIOXKEH B
HUXECJEAYIOIIMX MYHKTAX U OTHOCUTCS B LIEJOM K MOCTaM, HO He
0O3HayaeT BbINOJHEHHUE B [MOJIHOM 06bEME /151 KOHKPETHOI'O COOPYXXEHMS.

a) OcMOTp 37€MEHTOB, JeTajlell KOHCTPYKUMI C BBIABICHMEM U
BBIIEJIEHHEM HAa KOHCTPYKLUMHU MOBPEXINEHUN U NeDEKTOB — MeECT
KOpPpO3UM MaTepHalla, apMaTypsl B 6ETOHE, TPELUMH, MECT BO3MOXHOM
KOHLEHTPALIMK HATIPSDKEH M, poTeyueK Bodsl U T.11. ITpexycMaTpuBaior
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HHCTPYMEHTAJIbHbIE H3MEPEHUS NIapaMETPOB OTMEYEHHBIX Ae(EKTOB:
IUTHHBI ¥ INMPUHBI PACKPBITHS TPELWUMH, TUIOLIAAN ¥ TOJLIMHBI IPOAYKTOB
KOPPO3HUH, IUIOIIAIY IPOTEYEK H T.0.

6) Onpenenenue (GU3IMKO-MEXaHMYECKUX XapaKTEPHCTHUK
MAaTepUaJIOB, MX XUMUYECKUH COCTaB, COIEPXaHHe XJIOPUIOB B HETOHE,
TOJINMHBl 3ALIUTHOTO CJIOSA U IIYOMHBI Kap6oHU3aLMH OeTOHA B
COOTBETCTBUM C «METOAUKON ONMpeNeNecHHUs COAEPXAHUA XJIOPMIOB B
KeNe3006TOHHBIX KOHCTPYKLIMSIX MOCTOBBIX COOPYXEHHt».

B) KOHTpO/Ib reOMETPUYECKMX XapaKTePUCTUK KOHCTPYKTHBHBIX
3JIEMEHTOB COOPYXXEHMS: O4epPTaHUA U (OPMbI B3aUMHOTO NMOJIOXEHUS
COMpSAraeMbIX 3JIEMEHTOB, HAaI[PMMEP, MPOJIETHLIX CTPOEHHUH U OMop,
npoduiisi, YKJIOHOB U YIJIOB EPEIoMa NIpoe3Xel 4acTH.

r) Onpenenedue necdopmaumii MaTepuaia (6eToHa, CTalH, KJIEeB,
LIBOB), BHI3BAHHBIX JUIMTEJIbHBIMU IPOLIECCAMMY (pEIAKCALMH, YCAOKHU U
non3ydyectu 6ertoHa). Takxke OoT BO3NECHCTBUA BPEMEHHOW Harpy3ku
(npoxoaguero TpaHcnopTa, oT GUKCUPOBAHHON — CHEUMNANIBHO
YCTAHOBJCHHO Harpy3Ku), XapakTepU3yIolei XeCTKOCTHBIE TOKAa3aTeNH
KOHCTPYKLIMH.

) BuisiBneHue nedopManuuii, nepeMeicHU MaTepuana B MeCTax
nedexToB (TPEIUMH, KOHLIEHTPAUMX HANIPSDKEHU A U Ap.), BIMAIOIKX Ha
XapakTep paboThl 3/1EMEHTOB KOHCTPYKIIMH, OT NMOCTOAHHON Harpy3ku
BO BPEMEHH M OT BO3EICTBUSA BpEMEHHOI Harpy3Ku.

¢) Uccnenopanue (onpeaeneHue) aepopManmii — HanpsiKeHUi B
Matepuaie (6eToHe, METa/UIE) KOHCTPYKLIMHU OT NIOCTOSHHOM HAarpy3KH,
T.€. COOTBETCTBYIOHIMX COCTOSIHMIO KOHCTPYKIIMHM Ha EPHOJ IPOBEACHUA
pabort.

X) OnpeneneHre AMHAMHYECKUX XapaKTEPHCTUK KOHCTPYKIMi
(4acTOTHI, AMIUIUTYHObl, YCKOpEHHUsA KoyjeOaHU), BHI3BAHHBIX
BO3IECUCTBHEM IpoXoaAaAnIlero TpaHCNopTa 1Mo COOPYXEHHIO MU
CneuXaIbHON npuiaraeMoit GUKCUPOBAHHON HArpy3KH.

3) OnpenesieHue JUHEWHBIX U YIJIOBBIX MepeMelleHUH B
XapaKTepHBIX CEYEHUSIX (MECTaX) KOHCTPYKLIMH, BBI3BAHHBIX U3MEHEHUEM
HanpsokeHHO-Re(OpMUPOBAHHOTO COCTOSSHUS BO BPEMEHU, a TAKXKE OT
BPEMEHHOHN Harpy3ku NpOXOASLIEro TpaHcnopra M (MJH) OT
¢uKcHpOBaHHOI CNIELHAILHO YCTAHOBJIEHHO! Harpy3Ku.

1) OUKCHPOBaHHUE MOKa3aTeNeil BIaXHOCTH U TEMIEPATyphl
KOHCTPYKTHBHBIX 3JIEMEHTOB U COODYXXEHMS HA MEPHON BbINOTHAEMBIX
MHCTPYMEHTAIbHBIX PAabOT.

K) O6paboTka JaHHBIX HHCTPYMEHTAJIbHBIX U3MEPEHHUH, aHaNN3
paboTel KOHCTPYKUMH 0O pe3ylbTaTaM H3MEPeHHH, OLEHKA
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TPaHCIIOPTHO-3KCIULYaTallHOHHOI'O COCTOSSHUSI COOPYXEHHS U IIPOTHO3
ero UM3MeHeHHd, pa3paboTka pEKOMEHAAUMH MO IKCIUIyaTaluu
COOpPYXEHHS.

) JAns BLINONHEHUS paboT MO ONpeAeNAeHUI0 reOMETPUYECKOTO
oYyepTaHUA KOHCTPYKUMH MOCTa M (MIM) B3aUMHOTO MOJOXEHHS
CONpSITaeMbIX 3JEMEHTOB KOHCTPYKUHMU B XapaKTEPHBIX MeCTax (B
CcoOTBeTCTBUU ¢ IIporpaMmoit MOHUTOPHMHIA) YCTAHABIMBAIOT MAapKH,
JaTYUKH, COOTBETCTBYIOLLME KCITOJIL3YEMBIM IIPH 3TOM U3MEPUTETBHBIM
cpeacTBaM (reofe3u4eCKuUM MHCTPYMEHTaM, CEHHMalbHBIM NMpUbGOpam
CHATHS OTCYETOB JATYUKOB, 1e(hOPMOMETPOB U T.I1.).

M) [nsa onpeaeneHusa AAUTENbHBIX AedopMaluil MaTepuana
YCTaHaBJUBAIOT MApKU IS NEPUOAUYECKOTO NMPUCOEIUHEHHUSA
Le(OpMOMETPOB NNPY U3MEPEHHUSIX WU JaTYUKH, PEAHAZHAYEHHbIE IS
JUTMTENbHOM! paboThi B HATYPHBIX YCJIOBHSIX.

H) Jns onpeaeneHUs XECTKOCTHBIX TOKa3aTeNieit KOHCTPYKUHUIA U
(WIHM) IMHAMUYECKHUX XaPaKTEPUCTUK YCTAHABINBAIOT KpenexXHbie
3JIEMEHTHl Ui COOTBETCTBYIOUIMX H3MEPUTEIBHBIX YCTPOMCTB
(TeH30MeTpOB, MPOrHGOMEPOB, YIJIOMEPOB, BUOporpadoB U T.11.).

o) [na onpenefieHUs HanpsxXeHui — nedopmauuit 6eToHa
(MeTanaa) OT MOCTOAHHOK Harpy3kKM — YCTaHaBIMBAIOT HATYHUKH,
paboraouiMe JIMTENBHOE BpeMsi COBMECTHO C KOHCTPYKUMEH, MU
YCTAHABAMBAIOT JATYHKH TOABKO B NIEPUON U3MEPEHHUA HANPSXECHUHN
METOIOM “pa3rpy3ku”, MyTeM BbIOENEHUA (PparMEeHTa ¢ AATYUKOM M3
KOHCTPYKUMH (MJIM METONOM YaCTUYHOHN pa3rpy3ku, KOrja JaT4UuKH
OCTAIOTCS1 HA KOHCTPYKLIMH).

n) I[lpoduns npoesxeld YacTH KOHTPOJUPYIOT NyTEM
HHMBEJIMPOBAaHHS B CTBOPAX BIOJb MOCT2 1O KpasiM €3[0BOTO MOJIOTHA U
O OCH NMpoe3xeil yacT. MapKu AJ11 HUBETUPOBAHUS YCTAHABIMBAIOT B
XapaKTEPHbIX MECTax J1s1 BHISBJIEHUS NPOLOABHBIX W NMONEPEYHBIX
YKJIOHOB, YIJIOB nieperufa npoduis BIOJIb Mpoe3xkeh 4acTy.

p) PekoMeHmyeMbie cpeacTBa H3MepeHUS, MNpPUOOPHI,
obopynoBaHUe, METONMKH NpUBEAEHH! B [lpunoxenun A. Ipu 3tom He
MCKITIOYAETCSl UCIIONIb30BAHUE IPYTUX CPEACTB IS MHCTPYMEHTAIbHBIX
U3MepEHUH, 06eceYnBaOIIKX pelIEHUE 3a1ay MOHMTOPHHTA.

7.2 OcobeHHOCTH OPraHM3aUMM CHCTeMbl MOHMUTOPHHTA M AHAIM32
Pe3Y/ILTATOB M3MEPEHHI C OLIEHKOM TEXHHIECKOTO COCTONHHSA

a) KoHTponb nepeMeileHMit (MporuboB) KOHCTPYKUUN B
BEPTHMKAJbHONH TMNJOCKOCTH PpPEKOMEHAYETCS  OCYLIECTBAATH
reoAe3n4eCKMMHU HHCTPYMEHTaMH, HanpUMep, HUBEJIUPOBaHUEM, MO
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MapKaM, pa3MellacMbiM B XapaKTepHbIX cedyeHUsiX. C yuyeTom
0COOCHHOCTEN KOHCTPYKUHMU U oOecrieyeHHss COXPAaHHOCTH MapokK
PEKOMEHIYETCS HMX HHXecleaywliee pa3MelleHHWe. Bo3MOXHO
HCIOJB30BAHHE M APYTUX METONOB, 00eCNeYHBaIOIIUX HEOOXOMHMYIO
TOYHOCTb U3MEPEHHUS.

1) B 6ay104HBIX PONECTHHIX CTPOEHHUSX [0 HHXXHEH MOBEPXHOCTH
pebep BAOJIb OCH OAIOK, LIS LeIbHOMPONETHBIX 6a/IOK KAK MUHUMYM B
TPeX ceuyeHHsIX ( BOJIM3U MECT ONUPaHUs U B CepelMHE), A COCTaBHbIX
Mo JUIMHE — KaK MMHHUMYM B IATH CEYEHHUAX (Y MECT ONMpaHHus, B
cepenMHe U YETBEPTAX).

2) B xopo6GYaThiX COCTaBHBIX IO [UTHHE XEIEe300€TOHHBIX MPO-
JIETHBIX CTPOEHHUSIX — BHYTPH KOPOOKH Ha HIDKHEMH (BHYTPEHHE ) ITOBEPX-
HOCTHM BEpXHeM IUIMTHI BROAb ee OCH. s GaIOYHBIX HEpa3pe3HbIX —
MHUHHUMYM B ISTH CEYEHUAX Had ONOPHHIMU YACTAMHU, B CEPEAUHE U
yeTBepTAX. JI paMHO-KOHCONBLHBIX, KAK MUHMMYM B TPEX CEYEHHSAX
KOHCOJIM (10oJ OMopoi, Ha KOHLE KOHCOJIM M B CEPeRHHE), OIs
METAUTMYECKHX KOpO6UYaThIX 6aOK — Te Xe peKOMEHAALIMH.

3) B cranexene306€TOHHBIX NMPONETHBIX CTPOCHHUSAX U CTAIBHBIX
6ankax (¢depMax) HHBEJIKUPOBKY OCYIIECTBISIOT MO MapkKaM,
yCTaHaBJIMBaeMBIM Ha HIXKHHUX nonikax 6anok (¢depM), Kak MUHEMYM B
MeCTax ONIMPaHHS, B CEPEAMHE U YETBEPTAX IPOJIETOB; B OCOOBIX CTyqasix
KOHTpOJA AedopMalini hepM — MapKH YCTAHABIMBAIOT B y3/laX TaHENEH.

6) KoHTponb coxpaHeHus (JOpMbl KOHCTPYKLHH, NepeMelieHU
(BHITHGOB) 2JIEMEHTOB M3 BEPTHKAILHOM IUIOCKOCTH PEKOMEHIYyeTCs
OCYUIECTBJIATh TEOROTUTHOM CheMKOM 110 MapKaM, YCTaHaBIIMBaEMbIM Ha
pebpax, MmaHensx, packocax, nmogcax 6a1ok u ¢epM, a TaKkKe Ha Tene,
cronbax, noadepMeHHKKaX OMOpP B OXUAAEMbIX HEOJIaronpUsTHHIX
CEYEHHSX.

B) Mecra Mapok (Mapku) MOTYT O6bITh OTMEYEHH (HECMBIBaEMOIA
BOJOI) KPacKO#! M CreUHaIbHEIMU TUIACTUHKAMM, MapKaMH, KOTOpbIE
3aKpeIUIAIOT HAa KOHCTPYKUMH MPUKJIEHBAHUEM, aHKepPaMH,
3a1e16IBaeMbIMH B GETOH, WJIM BAHTAMH K META/UTHYECKON KOHCTPYKUIMH.

r) HuBennpoBaHue nojoxXeHuss KOHCTPYKUMH, KaK MPaBUIIO,
BLIMOJNIHAIOT C BLICOTHOW NpuBA3KOW K pemepaM. Ecnu takas
BO3MOXHOCTh OTCYTCTBYET, BHICOTHYIO NPHUBS3KY OCYIECTBISIOT K
MapkaM, YCTaHaBIMBaeMbIM Ha OTopax.

n) dna HabnioneHuit 3a yrIOBHIMU INEDEMEUIEHUSAMH B
KOHCTPYKLMSIX MPOJIETHHIX CTPOEHHI M ONMOp AATYMKH, 3JIEKTPOHHbIE
yrioMepsl (OTBECH) YCTAHABJMBAIOT B MECTaX OXHUIAEMBIX
MaKCHMa/lbHBIX BEJIMYHH YINIOB MOBOPOTA, KaK MPaBHIO, MO0 OCAM
OnMpaHMs NPOJIETHEIX CTPOEHH I, IIPU HEOGXOAMMOCTH B MECTaX PE3KOTo
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U3MEHEHUS XECTKOCTH KOHCTPYKUUM (M3MEHEHHSA IOMEPEYHBIX
pa3MepoB CEYECHHUsI), B BEpXHeEil YaCTH OMop.

YuuTeiBasi OrpaHHYeHHE CPEACTB Ha MCIOJb30BaHHE
YCTaHaBJIKBAEMbIX CTALlMOHAPHO JaTYMKOB HA DJIEMEHTAX KOHCTPYKLIUH,
BBIOMPAIOT HauboJee XapakTepHbIe MECTa B [TIOTTEPEYHOM CEYEHMH U BIOJIb
MIPOJIETHOI'O CTPOEHMSI MOCTA. [IJist MCKITIOUE HUS CIYYaHOTO HapyHIEHHST
MIOJIOXXEHHS AATYUKOB paGOTHMKAMHU 3KCIUIyaTHPYIOLIE OpraHU3aLny,
JaTYUKH 3aKPHIBAIOT 3aLIATHBIM KOXYyXoM. BMecre ¢ TeM cieayet
NPUHUMATh MEPHI 110 HEAONYIUEHHUIO HAXOXACHHWS HAa COOPYXEHHUH
[IOCTOPOHHHUX JIMLL, YTOOBI IPEAOTBPATUTD XHIUEHUS HIH IIOPYY, CIBUXKY
JIATYNKOB.

e) Jlns KOHTPOAsA LIHTENbHbIX AedOpMallMif B KOHCTPYKIMH
JATYMKH JIMHEMHBIX [IEpEMEIUCHUN UITM Mapku WIS aehOpMOMETPOB
PEKOMEHIYETCS pa3MelllaTh B MECTaX, Iie NposBideTca cneuuduka
paboThl KOHCTPYKLUMU, HANIPUMEP, B 30HE CTHIKOB OOBEeAUHEHHS
Xene306eTOHHONU MJAUMTBL € MeTaJsIMdyeckKoit ©Oankoil B
CTANEXENE3006TOHHBIX KOHCTPYKIIMSX, B CTHIKAX COCTAaBHBIX MO JUIMHE
XeJ1e300€TOHHBIX MPOJETHLIX CTPOCHUI.

TIpu 3TOM IS KOHTPOJIS pabGOTH CTHIKOB PSIIOM YCTAHABJIMBAIOT
Mapku ¢ 6a3aMU, MEPEKPHIBAIOIIMMHU U HE TIEPEKPHIBAIOLITUMM CTHIK.

Mapku nox aeopMOMeETpbl YCTAHABIMBAIOT MO CHEHMATLHBIM
wabsoHaMm, 06eCneYHBAOIIHMM MOCIEAYIOLIYI0 TOYHYI0 YCTAHOBKY
neopMOMETPOB Ha YYaCTKe, UMEIOILEM TUTOCKYIO TOBEPXHOCTD.

X) ISt OLEHKH HANMPSIXEHHOTO COCTOSAHMSA XeJIe306€ TOHHBIX
KOHCTPYKL M ONPEENSIOT YCTAHOBUBLUKECS B MPOIIECCE 3KCIUTyaTalluu
HanpspbkeHus B 6eToHe. I1py onpeneaeHUN HANPSKEHWH HA TUTOCKOCTH
YYMTBIBAIOT CIyYaii IUIOCKOrO HANIPSIXKEHHOrO COCTOSTHUSA M Ha IUIOIANKE
HUCCIEeI0OBaHUs HANPSDKEHUs (Jajiee «TOYKa» ) pa3MeLaoT JaTYMKH B ABYX
B3aMMHO NEePIICHAUKYSAPHEIX HanpaBneHUsX. [1pH 3TOM IJIst «TOYKU» B
KaXJIOM HanpaBieHHU YCTAHABIMBAKT (HAKJIEUBAIOT) HE MEHeEe Tpex
TYyONMUPYIOWIMX APYT APYTra JaTYUKOB I 00eCTIeYEHUS JOCTOBEPHOCTH
uccraenoBanus. [103ToMy MIOMAaAKY MCCEAOBAHUS HANPSAXEHHHA B
OeTOHE MO BO3ZMOXHOCTH Pa3MEIAOT Ha YYacTKE KOHCTPYKIIMH, T
HanpsDKEHHS B OETOHE NMPAKTUYECKU HE U3MEHSIOTCH.

11 MOBHIIICHUS TOYHOCTU U3MEPEHMS PEKOMEHIYETCS MCCIle-
JIOBaHMS MPOBOIUTE B MECTaX (3JIEMEHTAX), TAE OXMIAIOTCS HaHOOIbLINE
CXHUMaIue HanpsXeHUus. [IpH 3TOM HCKIIOUAIOTCS MECTa B 30HAX
NeACTBUS MECTHBIX HampsiXeHUHN, e UX BEJIUUHHA MOXET PE3KO
OT/IMYATHECS B TOYKAX, OTCTOSIIIMX OPYr OT Jpyra Jaxe Ha HeGoJbIIHe
paccTosiHUs — mopsiaka 5-10 cM (HanmpuMep, B HAOONOPHBIX Y4acTKax, B
30HE PE3KOT0 U3MEHEHHSA XECTKOCTU CEYEHHs, BOMM3U CTHIKOB
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COCTaBHBIX 1O IJIMHE KOHCTPYKIIHMH, B 30HaX OObEAUHEHUS SIEMEHTOB B
paMy H T.IL.).

3) AHIN3 Pe3yJIETATOB MHCTPYMEHTANBHBIX M3MEPCHU I PEKOMEH~
HYeTCS BHIUTONHATEL C YYETOM BAMAHUS HA AeOpMallid KOHCTPYKIIMiA
TEMIIEPATYPHO~BJAXHOCTHBIX YCJIOBUI HAa BpeMsl U3MEPECHHIA.

ITpu 3aMepax TeMmepaTypbl KOHCTPYKIIMU U BO3MyXa YYHUTHIBAIOT
0COOEHHOCTH paboThl KOHCTPYKUHH, PailOH 3KCIUIyaTauuM H
pacnoNIOXEHUA COOPYXEHUS OTHOCUTEIBHO BO3ZKEHCTBUA COMTHEYHBIX
aydei. Hanpumep, ans cranexene306eTOHHHIX KOHCTPYKUHit
He0b6X0AUMO H3MEPSATh TEMIEPATYPY XeJe300eTOHHOM IIUTHI,
METaJUTHYECKUX OAJIOK, B TOM YUCJIE KPaWHUX, HAXOAAUIUXCS MO
BO3IECHCTBUEM CONTHEUHBIX Tydeit. s KopoOyaThix 6aji0K — TeMIepaTypy
BEpXHEN IJINTH, pebep, HUXHEH NNUTHI M KpalHuUX pebep,
MOABEPXEHHBIX HarpeBy COJHEUYHBIMU JydaMHU, TEMIIEpATypy BO3ayxa
TaKKe BHYTPH KOpPOOKH.

u) [1pu onpeneyieHHU NMEepeMELIEHUH B KOHCTPYKLMU B BEPTH-
KaJIbHOM IINOCKOCTH (ITpOruO0B, BEITKOOB) s ClTyyasi, KOra HUBEIU-
pOBaHHeE BBITTONHEHO B IIPUBA3KE K MAPKaM, YCTRHOBIEHHBIM Ha ONOpax,
aHAJIN3 pe3y/IbTaTOB BHITOJHAIOT C YYETOM BO3MOXHBIX U3MEHEHUH BO
B3aMMHOM MOJIOXEHUH ONOP (IPU X MPOCATKE KU BHIMTUPAHUH).

K) IIpu aHanu3e U3MEHEHHUST HANPSXEHHO-Ae()OPMUPOBAHHOTO
COCTOSHHMSI KOHCTPYKIIMH O JaHHBIM WHCTPYMEHTAIbHBIX U3MEPEHHUI
YYUTHIBAIOT B MAaTEMaTUYECKO! MonenH ¢bakTHUECKOE COCTOSHME
KOHCTPYKLIMH U ycJOBU#l paboThl ((pakTHYECKHE FeOMETPUUYECKHE
XapaKTEPHUCTUKH M TIOCTOSTHHBIE HAaTPy3KH).

HanpuMep, y4uThBalOT (aKTHYECKHE Te€OMETPHYECKHE
XapaKTEPUCTUKH CEYEHUN KOHCTPYKHHM Ha MOMEHT UCCJIEAOBAHMUH
(u3MepeHHuit), BKIIOYeHUE B pabOTy GaNoK NpPOJIETHHIX CTPOCHM
XKeJIE300€TOHHAIX FUIHT Ha GOJbLIEH WMPpUHE, Y4EM NPUHUMAIOT TIPH
NPOEKTUPOBAHUMU, CTENEHb BKIIOUEHHUS B paboTy CEUCHHUS CIOECB
JOPOXHO! oexXIbl (B 3aBUCHMOCTH OT TeMITEpaTypHBIX YCJIOBMIl), a
TaKkKe (GaKTUYECKYIO OCTOSTHHYIO Harpys3Ky.

ITpu aHann3e paboTH OMOp, MX MOAATINBOCTH, YYUTH BAIOT
akTHYECKOE COCTOSITHHE KOHCTPYKLHH, YPOBHH 33JeJIKH OTIOp B IPYHTE,
ypoBHU Boabl. [IpoeKTHEIE JaHHbIE MOAATIUBOCTH ONOP, PACCUMTAHHKIE
B 3KCTPEMATIBHBIX YCIIOBHAX, MOTYT CYLIECTBEHHO OTJIMYATHCA H UIA
COMOCTaBUTEIBHOIO AHA/IK3a, KaK NPaBHJIO, HEIIPUEMIEMEI.

Ilpn aHanu3e pPEKOMEHIYETCS Y4YMTHIBATH BIUSIHUE Ha
HaNpsXeHHOE COCTOSTHUE TEMIIEPATYPHO-BAAXHOCTHBIX oKa3areei
KOHCTPYKUMHM Ha MOMEHT UCCleaOoBaHUI. B yacTHOCTH, MOSABAEHUE
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HanpsiXeHUN B KOHCTPYKLIMM BCJEACTBHE PA3TU4YUS TEMIEpPATyphHl B
3JIEMEHTAaX CEYEHHUs — IUIMTaxX, pebpax, 0COGEHHO B KOpoOYaThIX
CEYEHHUSIX U CTANIEXENIE306€TOHHBIX KOHCTPYKIMSX.

B xene306eTOHHBIX KOHCTPYKUMAX [IPOJETHBIX CTPOEHUM
YYUTHIBAKOT CE30HHBIE JiehopMaliuu 6eToHa, BbI3BAHHBIE U3MEHEHHUEM
BJQXHOCTU. TeMIepaTypHO-BJQXHOCTHBIE YCJIOBUS BIUSIOT TAKXKe Ha
PEaKTHUBHBIE YCUIIUS B OIIOPHBIX YACTAX U ONOpax.

J) Ons BoisiBieHUS (aKTHYECKUX MApPAaMETPOB XECTKOCTH
KOHCTPYKUHH, OIpeNeNeHUs] LHEeHTpa THAXECTH CEYEHHUs TIpHU
Heob6XOIMMOCTH NPOBOIST UCCIEAOBaHUA Pa6OTEl KOHCTPYKIUHU NOL,
MCNBITATENILHOM HArpy3koii. PakTHYECKYK MOCTOSHHYIO Harpy3ky
OIpPEAESIIOT HA OCHOBE TIMATEIbHBIX FEOMETPUYECKUX 3aMEPOB HpPU
HEOOXOIUMOCTH C B3ITHEM KEPHOB 110 C/I0AM JOPOXHOHU ONEXKIHI.

M) U3MeHeHUe HanpsiKeHU B 6eTOHE U MeTaUIE C MOMEHTA MX
OnpeleNeHUuss METOAOM “pas3rpy3ku”, Kak NMpaBUIO, BBISBASIOT
PacYETHBIM TIYTEM MO pe3yAbTaTaM TIOCAEAYIOMIMX WHCTPYMEHTAbHBIX
U3MepeHHU JedopMaluil U MepeMEINEHU | 3JIEMEHTOB KOHCTPYKIIHA.
IIpu HEOGXONMMOCTH HATIPSKEHHSI B OETOHE M META/UIE ONpeRcasIoT
MOBTOPHO B NNEPUOJ IIPOBEACHUS MOHHUTOPUHTA,

H) [Ipu aHanu3e usMeHeHU# HanpsKeHHO-Ae(POPMHUPOBAHHOIO
COCTOSIHUS YYUTBHIBAIOT TaKXKe Pe3yJbTaThl HaOGMIOACHUI 32 pa3BUTHEM
HMMCEIOLIMXCS B KOHCTPYKI MU TIOBPEXIEHUM U HE(PEKTOB.

0) I[IporHo3upoBauue U3MEHEHH M HanpsiXeHHO-
neOpMaLHOHHOTO COCTOSTHHS ITPOJIETHOTO CTPOEHUS OCYLIECTRIAIOT Ha
OCHOBE BHISIBJICHHOH 3a IEpUOA MOHHUTOPHUHIAa TEHIACHHMH,
XapakTepu3iyemMoi Hanuyuem (OTCYTCTBUEM) HeoOpaTHMBIX
nepeMeumicHui, nedbopManuit, pa3putTueM (WIM cTabuau3aumen)
NOBPEXIEHUH U ieDEKTOB.

[Ipn HaNMWYMM TEHIEHIUMH Pa3BUTUSA HETATHBHBIX MPOLIECCOB B
H3MEHEHUH NePOPMUPOBAHHOTO COCTOSHHSI KPHTEPUSAMH IIPOrHO3a
CPOKOB pabOTOCHOCOGHOTO COCTOSIHMS MPOJIETHOTO CTPOEHHS CyXaT
JIOMyCKaeMble HOPMaTvBaMy BEJIMYMHBI IPOrUOOB, YIJIOB [IOBOPOTA M
HanpsEKEHUH B 3JIEMEHTAaX KOHCTPYKIIHH.

m) B cOOTBETCTBMU C pe3yJbTaTaAMH MOHUTODHHIA AAIOTCSH
PEKOMEHAALMH 110 JANbHEHIIECH IKCILUTyaTALlMM MOCTA B YaCTH:

- HEOOXONMMOCTH M CPOKOB NpOBeAeHUS1 NPOHIaKTHIECKUX,
IUIaHOBO-I1PEAYIIPEANTENBHBIX WIM PEMOHTHBIX paborT;

- HEO6XONUMMOCTH U CPOKOB NMPOJOIXKEHUS MOHUTOPHHTA C
MPOBEAEHUEM HOIOTHUTENBHBIX UCCNEIOBAHMIE B CUCTEME HaA30pa 3a
COOpYXEHHEM.
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p) [Ipu ananuse paGoTel COOPYXEHHUS CIEAYET YYHUTHIBATH
Tpe6GoBaHUA HOPDMATHBHON JOKYMEHTAHMU K COODYXEHUSIM H
MaTepuanaM KOHCTPYKLIMHM, M3 KOTOPBIX OHM M3TOTOBJEHB
(CHull 3.06.67-86, CHulII 3.06.04-91, CHuII 2.05.03-84*),

7.3 ToKyMeHTamMs N0 MOHHTOPHHTY

a) JIokyMeHTal{s Ha IpOBEAeHIE MOHUTOPHHIA BKIIOYAET:

1) IlporpaMMy MOHUTOPHHTA, YTBEPXACHHYIO 3aKa34YMKOM.

2) YepTexu (CXEMBI) MOCTA C YKa3aHHUEM MECT YCTAHOBKH
UCTIONB3YEMBIX [IPH MOHMTOPUHIE MapOK, JaTYUKOB, IIPUOOPOB H T.0.,
COCTaBISIOUINX a3y HHCTPYMEHTATbHEIX H3MEPEHHIA.

3) Npu HeOGXOOUMOCTH CepTUDMKATHI, MACTIOPTA HCTIONB3YEMBIX
HU3MEePHUTEJIBHBIX CPEACTB, NIOBEPOYHBIE CEPTUDUKATHI, aKTHI K HUM.

4) XypHajbl BeI¢HUS UHCTPYMEHTAaNBHEIX HabGMogeHuU# mo
KaXj0oMy BUAYy paboT Ha OyMaXXHBIX HOCHTENSAX H B JIEKTPOHHOM BUIE.
Bce 3anucu B XypHajle NOANKCHIBAIOTCS UCIIONHUTENEM.

6) Ilpu co3manum 6a3sl MHCTPYMEHTAJbHBIX M3MEPEHU
0DOPMIIAIOT CENYIOMIYIO JOKYMEHTALUIO:

1) AcnosHUTENbHBIE YEPTEXU-CXEMBl pa3MEINEHUSA MApOK,
JaTYMKOB, MPUOOPOB, BCEX BUAOB HHCTPYMEHTAIBHBIX N3MEPCHHUA.

2) K xaxaoMy XypHajly BeA€HHUSI KOHKPETHOrO Buaa pabort
TPUKTAABIBAIOT JETATBHYIO CXEMY PACIIONOXEHUS MCIONb3yeMbIX ITpH
3TOM MapoK, JaTYMKOB, MPUOOPOB U T.I. B KAXIOM Ciydae yKasbIBalOT
ajipec pa3sMeIleHNUA U3MEPUTENHHOTO CPEeACTBa:

HOMep MPOJIETHOIO CTPOEHHUSI (OMOPHI), 3EMEHTA KOHCTPYKIIUH,
HOMepa JeTaiell 37IeMEHTOB, TEOMETPHYECKYIO MPUBSA3KY K HUM MeCTa
pa3MellleHUs. M3MEPUTENBHOTO CpeAcTBa. KaXaoMy M3MEpPUTENbHOMY
CpEeACTBY (MapKe, JAaTYUKY, IIpubOpy) MpUCBanBaeTcsd CBOA HOMeED,
KOTOPbI# TaKXe 3aNKCHIBAIOT HEMOCPEACTBEHHO HA KOHCTPYKIIMH.

3) K xypHany BedeHHs HaONIOOEHUN 32 pa3BUTHEM WIH
NOsIBJIEHMEM Ne(hEKTOB NPUKIIAALIBAIOT CXEMBI (YEPTEXM) pa3MelleHHUs
Ha KOHCTPYKUMH HedeKTOB, MX «aapeca», 6a30Bb€ BETUYHHBI
N3MEPUTEIbHBIX TAPAMETPOB: [UTHHY, IUHPUHY PACKPHITHSI TPELIMH,
TJIOIAAM U TONIIMHBI NPOAYKTOB KOPPO3HH, ILIOWAIU Pa3pyIIeHUH,
MpOTeYeK U T.I. B HaType Ha KOHCTPYKUMH TAKKE OTMEYAIOT TPaHMIIbl
IedexTOB, UX OCHOBHBIE TapaMeTphl.

4) B xypHasnax Ha KaXIslif B HAOTIONEHWI 3aHCHIBAIOT 6a30Bbie
OTCYETHI, TOKA3aHMs, IapaMeTPbl KOHTPOJIMPYEMBIX IIPH MOHUTOPHUHTE
BEJIMYUH, IPEAYCMOTPEHHBIX iporpammoii. [Ipu reone3nyeckoit cbeMke
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COCTaBJIAIOT rpadpuyecKue WUIIOCTPALMU OYepTaHus KOHCTPYKIMH B
TUTaHe U TIpocduie.

B) [Ipu npoBeAeHUM MOHUTOPUHIA B XYPHaIBl HaGIIOAe HU M
3aNMCHIBAIOT M3MEpPSAEMBIE MapaMeTphl, AaThl u3MepeHuit. [Ipu
reofie3M4ecKoii CheMKe HaHOCAT rpadudeckoe H300paxXeHHe pe3yIbraToB
B IUIaHE U npoduie.

r) Ha kamoM 3Tare HHCTpYMEHTAILHEIX 3aMEPOB MOACUYNUTHIBAIOT
¥ 3aIIMCHIBAIOT B XYPHaJIbl, PN HEOOXOAMMOCTH WJUIIOCTPUPYIOT
rpaUKaMu BEXHYMHBI U3MEHEHHUS 3aMepsSeMBIX NMapaMeTpPoOB IO
OTHOHICHHIO K NpEeABIYIUEMY U3MEPEHHIO U K 6a30BoMy. BrisBieHHas
JOWHAMHMKA U3MEHEHUH COOTBETCTBYIOUIMX MAPaMETPOB MOXET CITYXHUTh
OCHOBAaHMEM JJIf KOPPEKTUPOBKH CPOKOB, HHTEpPBaJOB H
MPOAOKUTEIBHOCTH BEACHHUS MEePHOIUIECKMX HHCTPYMEHTATbHEBIX
u3MepeHuit. TIpM 3TOM COCTaB/IAIOT 3aKIIOYEHHE O MPEABAPUTENBHBIX
pe3yJIbTaTaX MOHUTOPHHTA.

I) OTYETHHIM AOKYMEHTOM MO NPOBEACHUIO MOHUTOPHMHTA
ABSACTCS HAYYHO-TEXHUYCCKUM OTYET, COCTABJISCMBIN MO 3aBEpIICHUN
pabot. BO3MOXHO cOCTaB/IEHHE NPOMEXYTOYHbIX OTYETOB IO PE3YILTATAM
TOAOBBIX HAOGJIOAEHHUH, €CIH 3TO NPEAYCMOTPEHO NMPOrpaMMoOH
MOHMTOPHHIA,

Hay4Ho-TeXHHYECKHH OTUYET BKJIOYAET BCE pPeE3YJbTaThl
HaGMIONCHMI ¥ MHCTPYMEHTAJIBHBIX U3MEPEHHUN, aHAIN3 UX, OLEHKY
COCTOSIHUSA COOPYXEHUS, NPUYUHB BOSHUKHOBEHHS TEX HJIU UHBIX
TMOBpPEXIeHUH, Ne¢PeKTOB U PEKOMEHOAUMH N0 APYTUM BOMpPOcaM H
3a/1a4aM, MIOCTaB/ICHHBIM NTPH MOHUTOPHHTE.

OtyeT roToBUTCS Ha OyMaXXHOM M 3JIEKTPOHHOM HOCHUTEJE.

dopmar AOKyMEHTa, TEKCTOBOW M rpaduyeckoi yacTu,
OrOBapUBaETCs € 3aKa3YMKOM MO KOHKPETHHIM COOPYXEHUSIM MpU
COCTaBJIEHUM JOTOBOpA.

e) Pesynsrathl paboT ABISAIOTCA COOCTBEHHOCTHIO 3aKa3uMKa,
OIHAKO MOTyT ObITh UCIIONb30BAHBI HCIIOIHUTENEM B IpYTUX paboTax npu
aHaJIM3e aHATOTMYHBIX COOPYXKEHU.

x) CpeactBa KOHTpOJs, YCTaHaBIMBaeMble Ha 00beKTax
MOHHMTOPHHIa, MOTYT OBITh NepeldaHbl 3aKa34MKy B MOCTOSAHHYIO
3KCIUTyaTalHIo C BEITEKAIOLIHMMM TpeGOBaHUSIMU I10 UX COAEPXAHUIO, A
TAKXKE MOTYT ObITh BDEMEHHO YCTAHOBJICHBI HCIIOJHUTENEM Ha OOBEKTE
MOHHMTOPDUHTA, SBIAASCE COOCTBEHHOCTbHIO MCIOIHUTENHA IMpU
OTBETCTBEHHOCTH 3aKa34MKa 33 MX COXPAaHHOCTb K COBITIONEHHE YCIOBHI
IKCILTyaTaUMM (HampuMep, KaYeCTBO 3HEProCHA0XEHU ).
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8 OcobeHHOCTH OpPraHM3aLMy HEMpepLIBHONO MOHHTOPHHTA MOCTA
8.1 Cucrema HempepbIBHOFO MOHHTOPHHIA MOCTA

a) Tpe6osanusa Kk CHMM, oTHOCAIIMXCSA, KaK PABUIIO, K KIacCy
H3MEPHUTENbHHX HHOOPMALIMOHHHEX HWAM  H3MEPUTEIbHBIX
KOHTPOJMHUPYIOUIMX aBTOMAaTH3MPOBAHHBIX CUCTEM YMPpPaBJEHHUS,
cootBercTByoT [OCT 24.104-85.

6) CHMM B HeoGXx0OMMEIX 06beMax BEIIOIHAET c6op, 06paboTKy,
aHaJU3 U HakKoIIeHWe HMHGOpPMAUUU O COCTOAHMH MOCTa, U
MpeJoCTaBleHHe ee TepCOHAY; BRIpaGOTKY U Mepeaayy CHTHAJIOB
MEPCOHANY O KPUTHYECKOM COCTOSTHMH MOCTa; 0OMeH MHdopMauuein
(DOKyMeHTaMHK, COOOUIEHUSMH M T.I.) C B3aUMOCBS3aHHBEIMHU
aBTOMATH3HPOBAHHBIMHU CUCTEMAaMH.

B) B CHMM npenycMaTpuBaeTca BO3MOXHOCTh KOHTPOJIS
METPOJIOTHYECKUX XapAKTEPUCTUK H3MEPUTEIbHBIX KAHAIOB.

1) Jns 3¢ PeKTUBHOrO BHIMOTHEHHS TEXHUYECKUMH CPeCTBAMK
cBoero HasHaueHuss npu  ¢yHkumonuposanuu CHMM
npeaycMaTpUBaeTcs 3amiuTa TexHudeckux cpeacts CHMM or
_BO3JCUCTBUSA BHELIHMX 3JEKTPHYCCKHX M MarHUTHHIX MOJEH, a TaKKe
TIOMEX I10 LIETISIM ITHTaHHUS.

1) IporpammHoe obecneuenne CHMM paspabatsiBaercs
IIOCTAaTOYHbIM A5 BeItoHeHus Bcex pyHkumnit CHMM, peanmayeMsix ¢
MPUMEHEHUEM CPEICTB BLIYMUCIIUTEBHON TEXHUKH, 2 TAKXKE CONEPXKUT
CpEICTBa OPTraBU3alMH BCEX TPeOYEMBIX ITPOLIeCcCOB 00pabOTKK JaHHBIX,
MO3BOMNSOLUIMX CBOEBPEMEHHO BBINONHATHL BCE aBTOMaTU3UPOBaHHBIE
(byHKUMM BO BCeX periaMEHTHPOBAHHBIX pexXuMax GYHKIIHOHHPOBaHUS
CHMM.

¢) B mporpammuom obecieyeHnn CHMM peanusyiorcs MepEI 1o
3amuUTe OT OowubOK mpu BBOOe U 0OpaboTke UHboOpPMalUH,
obecrieyuBaOKE 3a1aHHOE Ka4eCTBO BoinoaHenus Gyukunit CHMM.

x) opma npencrapaenust BeixogHoi uudopmanu CHMM
cormacyercs ¢ 3aKa34YMKOM (MOIb30BaTE/IEM) CHCTEMEL.

8.2 PaboTsl, BbinoJHAeMbIe IIPH CO3TAHAH CHCTEMbI HENPEPHIBHOTO
MOHHTOPHMHTA MOCTA

a) ITpu paspabotke npoexra CHMM BEINONHAIOTCA CIERYIOLHE
paboTHI.

1) C60p MCXOOHBIX JAHHBIX 00 00beKTEe MOHUTOPHHTA, YCIOBHSIX
€ro SKCIUTYaTalliH, B T.4. 110 IPOEKTHO-UCIOHUTENbHON TOKYMEHTALUU
U HETMOCPEICTBEHHO Ha MOCTY.

2) [poBeneHMe HAYyYHO-UCC/IENOBATEIbCKUX PaboT.
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3) Pa3zpaboTka KOHLENUNWM MOHUTOpHHTA. DOPMyaNPOBaHHE
3ana4 MOHWTOpHHra. OnpeacaeHne HOMEHKIATYPbl U3MEPSEMBIX U
KOHTPOJNHpYeEMBIX mnapaMeTpoB. Pa3pa6otka (byHKUMOHaNbHOU
crpyktypst CHMM. Pa3spa6otka cxeM KabenpHbix coenuHennit CHMM.
IMpuHunnuanbHbie TpeGOBaHMS K ycTpoiicTBaM c6opa M 06paborku
JaHHHIX, YCIOBUAM Mepenayu UHPOpMaluuu ¥ MPeaocTaBIeHHA ee
o0cnyXuBalOLWEMY TMepcOHaNy, KOMMYHHMKAUHOHHOH cXeMe,
NMPOrpaMMHOMY OOECIeYeHHI0 MOHUTOPUHTA U JPYTHM 3JIEMEHTaM.
HUcnons3yercss onbIT CO3AaHUA aHAJOTUYHBIX UJIH GJIU3KUX CHCTEM
MOHHUTOPHHIA Ha OTEYECTBEHHBIX U 32pYOEXHBIX MOCTAX.

4) Pa3paboTKa ¥ YTBEpXIEHHUE TEXHHYECKOTO 33JaHNS Ha CO3RaHUE
CHMM (T3 na CHMM) B cootBercTBuM ¢ TOCT 34.602-89.

6) OnpeneneHue NOJTHONU HOMEHKIIATYPhI 060OPYIOBaHUSL.

7) PaspaboTka paGo4yux 4yeprexei pasMeleHUst CPEICTB MOHU-
TOPUHIA: NIEPBUYHBIX Npeobpa3oBareicil, YCWIATENCH, KOHTPOJUIEPOB,
KabeJbHOU cUCTEMBI, 000PYNOBAHUSA AUCIIETYEPCKOM M IPYroro
0GOpYyAOBaHHs, C IPHBA3KOM K KOHCTPYKIMSAM H TTOMEILIEHUAM MOCTA.

8) PacyeTHOE (C HCITOIE30BaHHEM KOHEYHO-3/IEMEHTHON MOAEITH)
000CHOBaHUE AOIMYCKOB U3MEHEHHUSI KOHTPOJIMPYEMBIX TAPAMETPOB.

9) CMeTHbIE pacHeThl CTOMMOCTH peaJiM3aliHu CHCTEMBI
MOHUTOPHUHTIA.

10) Paspaborka aokymentauuu Ha CHMM B ob6beMe,
HEO6XOOMMOM /il OMUCAHUSA NOJIHOU COBOKYNHOCTH MPUHATHIX
MPOECKTHRIX PEIICHUH U JOCTATOYHOM UISl JAJIBHEHLIETO BHIMIOJHEHHSA
pa6ort no co3pganuio CHMM. Buast nokymentoB — no FOCT 34.201-89.

11) Pa3paboTka pelieHHii N0 aNrOpUTMaM pelleHHil 3agayd U
MPHUMEHSAEMBIM SI3bIKaM, 110 OPTAaHU3ALUU U BEACHHIO HHGPOPMALMOHHOM
6a3bl, CHCTeME KlacCHDUKAUMM M KOAUPOBaHUA UHIOPMALIUU.
Pa3paboTka mporpaMm U NpoOrpaMMHBIX CPENCTB CHUCTEMBI, BHIOOD,
aflanTauus M (MIM) NPUBA3KA MPUOOPETAEMBIX MPOrPaAMMHBIX CPECTB,
pa3paboTKa nMporpaMMHON NOKyMeHTallMy B cooTBeTCTBHH ¢ TOCT
19.101-77.

6) Ipu MpoBEAEHUM UCCIENOBATENBCKUX PabOT npu pa3paboTke
nmpoekTa CHMM BHINONHAIOTCS UCCIEIOBAHUS C HCHOMb30BAHUEM
TIPOCTPAHCTBEHHON KOHEYHO-3JIEMEHTHOM MOZENN MOCTA, B XOlIe
KOTOPBIX:

- OLICHUBAETCH OTKIIMK KOHCTPYKLMM Ha AeHCTBME BPEMEHHBIX
HArpy3oK: MOABHXHBIX, TEMIIEPATyphl, BETPA U IIP. C OMpPEAETICHHEM
JMAafna3OHOB U3MEHEHUS HaNpsKeHHO-I1eHOPMUPOBAHHOTO COCTOSTHUS
HECYLINX KOHCTPYKIIUA MOCTA;
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- ONpEnEeNAIOTCA AMHAMHUYECKHE XapaKTEPHCTHKH MOCTa —
OoCHOBHEIE (OPMBI U YACTOTHI CBOOOMHEBIX KOJNEOaHMIA.

Tpyu HEOOXOMUMOCTH BBITONHSIIOTCS APYTHE MCCIIEIOBAHUS.

B) IIpu BBone B nmeiictBie CHMM BHINOMHAIOTCA CAEOYIOLINE
paboThl B cOOTBETCTBHM ¢ mpoekToM CHMM.

- IMoaroroBka 06beKTa MOHUTOpHHTA K MOHTaXy CHMM.

- IlocraBka o6opynoBaH#Hsl.

- MoHTaX cpesCcTB MOHUTOpPHHTA.

- Ilyckonananoudsie paboTHI.

- TonroroBka nepconana, o6cnyxusaiomero CHMM.

- IlpoBeneHue NpeABAPUTEIbHBIX UCIIBITAHU.

- TlpoBeneHue OMBITHOM 3KCILTyaTALlMK B Te4eHHe 3 - 6 Mec.

- IlpoBeaeHMe MPUEMOYHBIX NCTILITAHMIA.

- Ilepenayva CHMM B OCTOSSHHYIO 3KCIUTyaTalMIoO.

r) Ucnmriranus CHMM nipou3BoasTcst Mpy BBOZE B 9KCILTyaTaluIo
¥ MEpMOIUYECKH B MpPoNEcce IKCNIyaTallHH, B TOM YUCIE MyTeM
NMPOBeXeHUS CTATHYECKMX U TUHAMHUYECKMX MCNBITAHUH MOCTa B
coorBercTBUM co CHull 3.06.07-86. Moryr ucnoib30BaThCsl ApyTrue
METOIBI HCITHITAHUIA, B TOM YHCJIe METOABI AKTHBHOM BUOPOAHArHOCTUKH
B COOTBETCTBMU ¢ «MeETOAMYECKUMHM PEKOMEHIALHMAMU 110
BAOpPOIMArHOCTHKE aBTOJOPOXHAIX MOCTOB». ICTIBITaTE IbHAS Harpy3Ka
MIPH HCTIBITAHUAX HE CO3/1aeT YCUIIMIA B TIOOBIX JIEMEHTAX COOPYXEHHMS
BbILIE ITpefeNoB, ycTaHoBaeHusix B CHull 3.06.07-86.

n) Opranusauus, npousBoasmas Bsona B aeicteue CHMM,
conpoBoxnaer pabory CHMM B cOOTBETCTBUM C rapaHTUHHBIMMU
00513aTeIbCTBaMH ¥ OCYILECTBISIET MOCIerapaHTUIHOE 0OCTyXBaHHeE.
TapaHTHiiHbIl cpok 3kcmayarauud CHMM — 12 Mec co aHA BBOIA
CHCTEMHI B [TOCTOSTHHYIO 3KCILUTyaTalHUIO.

8.3 Ilpencrasiende uHpoOpManHu npH padoTe CHCTEMbI
HenpepbiBHOr0 MOBHTOPHHTA MOCTA

a) B xoxe cBoe#t pa6oret CHMM undopmMupyer nepcoHan o
TEKYLIEM COCTOSHUM MOCTA.

6) OueHka COCTOSIHMS MOCTA NMPOM3BOAUTCA C MO3ULIUNA Tpebo-
BaHM# AeUCTBYIOIIUX HOpMaTUBHBIX JokymeHToB OAH 218.0.017-03,
BCH 4-81 (90), CHuII 3.06.04-91, CHuIl 3.06.07-86 mo oTAeJIbHBIM
KOHTPOJIMPYEMBIM IIapaMeTpaM U B LIEJIOM IO COOPYXEHHIO.

B) Ilpu olleHKe HMCIIPAaBHOTO COCTOAHHSA MOCTA IPOBEPSETCS
HaXOXIEHNEe KOHTPOJIHMPYEMOrO mapaMeTpa B Npelejiax JONYCKOB,
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xoTophle 3agaTca B npoekre CHMM H MOTYT GBITH YTOYHEHH! B
rpoliiecce onbITHOM 3Kkcrutyatauud CHMM.

r) B KayecTBe KOHTPOJMPYEMEIX I1apaMeTpPOB MOTYT
MCITONIB30BATHCS BEIMUUHBL, TIOTy4aeMbIe NPSIMBIMHI U3MEPEHUAMY HIK
KOCBEHHO, H2 OCHOBAHHUH DPE€3YyNbTATOB IPSIMBIX H3MEPEHUI APYTHX
BEJIMYHUH, (PyHKITUOHATBHO CBA3AHHBIX C UCKOMOH BEJIMYMHOIA.

I) K 4uciy KOHTPONHPYEMBIX NapaMeTpOB, MOJy4aeMbIX
KOCBEHHO, MOXHO OTHECTH OTKJIOHEHHE NECTBUTE/IBHBIX TIEpeMeIeHU i
(bayaHCHpa B ONOPHOM 4YacTU, HAKIOHA ONOpP, MUJIOHA M T.I.) OT
TEOPETUYECKUX 3HAYEHUH, MOJIYUEHHBIX UCXOAA U3 TEMIIEpaTyPhl
3JIEMEHTA WIH BCEI0 MOCTA; BECOBYIO OLIEHKY TPAHCIIOPTHOrO ITOTOKA,
MOMYYEHHYIO U3 CUTHA/IOB OT JATYHKOB, PErHCTPUPYIOLIHX TPOTHO I HITH
JgedopManuyu 6ajaku XKECTKOCTH; OLEHKY BEPOSATHOCTH rojionesa Ha
€3J0BOM IIOJIOTHE MOCTa U T.10.

€) B ciydyae o6HapyxeHus: HeucnpaBHOCTH B pabote Mocta CHMM
YKa3bIBAaeT Ha 3JIEMEHT KOHCTPYKLHMH, B KOTOPOM AMarHOCTUPYETCS
JedexT — Ha NepeMeCTUBILYIOCS OIOPY, 3aKITMHEHHEIH Ae(hopMalMOH-~
HBI LIOB ¥ T.0.

x) Ilpy HakammuBanuu CHMM msHpopManny nenecoobpasHo
BHEIJENIEHHE ML IIUTEJHBHOTO XPAHEHUS CYLIECTBEHHBIX COOBITHH,
BO3HUKAIONIUX P IKCIUTyaTallUK MOCTA.

3) MudopManuio 0 COOBITHAX, BHIAEIECHHBIX JUIS XpaHEHHS,
cJlexyeT moMeIath B 6a3y NaHHBIX. PaGoTa ¢ 6a30i JaHHBIX 06ecreYBaeT
BO3MOXHOCTb 60J1€e [Ty0OKO#i aHaATMTHYECKO# 00pabOoTKHU U MpoBeCHUE
06061al0UIMX UCCAEIOBAHUN NPOLECCOB 3KCIyaTallM¥ MOCTA,
c¢opMuUpoBaHUE OTYETOB O €r0 paboTe ! T.I.

1) [pu a”anu3e cOOBITUI, BBI3BAHHBIX HAXOXAEHUEM BPEMEHHBIX
NMOABUXHBIX HAarpysok Ha MOCTy, LeJiecoobpa3HO HMETH
CUHXPOHU3UPOBaHHbIE U306paxkeHHs, MONyYEHHbIE OT BHIEOKAMED,
PErHCTPUPYIOIIHX JOPOXHYIO CHTYaLIMIO Ha MOCTY.

K) IlepcoHan nonyyaeT MHGOPMANHIO O TEKYIEM COCTOSSHUM
MOCTA Y€pe3 CTaHLIMIO OTIEPaTopa — OMHY MM HECKOJIBKO DBM, Ha MOHM-
TOpPaxX KOTOPBIX OTOOPAXAIOTCS TEKYIINE 3HAUEHUS NPSMBIX H KOCBEHHBIX
NMapaMeTpOB MOHUTOPHHTA, PE3YJIbTaThl OLIEHKH COCTOSHUA MOCTA.

9. Texnuka Ge3onacHOCTH

a) O6beM TpeOoBaHM M IO TEXHUKE 6€30MaCHOCTH ITPU HPOBEAEHUM
paboT Ha 00BEKTE, CHAPYXM M BHYTPH NPOJIETHBIX CTPOCHHI
¢opMupyeTCs B 3aBUCUMOCTH OT BUAOB BBHITIOJNIHSIEMBIX paboT, TUNA U
0COOEHHOCTE! KOHCTPYKIMH U BKJIIOYAET:
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1) [TpopaboTKy TEXHUYECKUX ¥ OPraHM3aLMOHHBIX PELIEHUH IO
6€30MacHOCTH ITONIEBBIX M3BICKATENbCKUX PAabOT Ha ATane KaMepabHO!
MpeIIPOEKTHON MOArOTOBKH, T.e. BBIGOP CPEACTB U CITOCOO0B 0CMOTpa
coopyxeHus. KoOMIIeKTalMIO CTPaXOBOYHOrO CHapsXKEHUA (OAEeXIY,
BepeBKHU, KapaOuHBbl, JleCTHUIb B cootBeTcTBHU ¢ TOCT 12.4.087-84,
FOCT 12.4.107-82 u T1.4.), MOArOTOBKY AOroBopa-apeHAanl (Mo
HEOOXOOUMOCTH) CMOTpPOBO# MalIMHBI, MEIULMHCKOE
OCBHIETETLCTBOBAHHE YYaCTHUKOB BHICOTHBIX paboT 1epe MX HavyaJioM.

2) MeponpusATUst 110 OTPaHMUYEHUIO JIUOO NOJIHOMY 3aKPBITHIO
JBUXEHUS, WIH NPU BEACHMM paboT 6€3 orpaHUYEeHMUs IBUXEHHUS
NpeaycMaTpUBalT Mephl, UCKJIIOYAOUIKEe HAE3d, BO3MOXHOCTD
0OpyLIEeHHS KOHCTPYKIINH, NOPaXeHUS JTI0IEH TOKOM, MapoM M T.M. OT
pa3MelaeMbIX Ha MOCTY MHXeHEPHbIX KOMMYHHKALIMI B COOTBETCTBUHU
¢ T'OCT P 52289-2004, BCH 37-84.

6) [ns obecneyeHUs HEMNOCPEACTBEHHOrO JHOCTyHa K
KOHCTPYKUHMSIM MOTYT ObITb HCIOJIb30BaHbI MMEIOLIUECS HA COOPYKEHHH
00yCTpOiCTBa: CMOTPOBLIE XOMIbl, NIEPEXONHDIE IUI0IANKH, JIECTHHIIBI U
T.I.

Ons obecneyeHUss JOCTYNA K KOHCTPYKTUBHEIM 3JIEMCHTAM MPH
HeOoOXOMUMOCTH YCTPAaWBAIOT TNOIMOCTH, JIECa M TUTOLIAIKH, HACTUJIIBI,
JIIOJIbKY, NPUCTAaBHBIE JIECTHULBI, CTPEMAHKH, a TaKXe UCHONb3YIOT
CMOTPOBBIE MAIIWHBI, BBIIIKH.

Tlepen nayanoM paGot Bce oOycTpoiicTBa, obecrneynBalome
OOCTYIl K JETaNsAM K 3JIeMeHTaM KOHCTPYKUHMH, IPHHUMAIOTCH K
KCTIONb30BAaHUIO PYKOBOAUTENEM PabOT 110 MOHMTOPHUHTY.

B) IlpH BRIMONHEHUH PabGOT HA COOPYXKEHUH IO MOHUTOPHHTIY
pabOTHUKU COOMIONAIOT TPeOOBAaHUS HOPMATUBHBIX JOKYMEHTOB
(FOCT 12.0.004-90, CHulIl 12-03-2001, CHuII 12-04-2002) no oxpaHe
Tpyda M TEXHUKE 6€30MaCHOCTH.

r) Jluua, npoBoasiutue paGoThl B MOJEBBIX YCNOBHAX (Ha
COOpYXEHHMH), MPOXOAAT BBOAHBIN (0OOLIMIT) HHCTPYKTaX B OTAENE
OXPaHbI TPYJAa MPeANPUATHS, a TAKKE HHCTPYKTAX HETTOCPEACTBEHHO Ha
o6beKTe, NIPOBOAMMBIA YMOJHOMOYEHHBIM auiioM. [IposeneHue
MHCTPYKTaXa (PMKCUPYETCS B CHIELMAIBHOM XypPHAJIEe C POCITHCHIO JTHLIA,
TIPOBOAMBILIETO MHCTPYKTaX, U paOOTHHKA, IIPOIHEMIIIETO HHCTPYKTaX.

1) Jluua, npoBogsiye o0cIeA0BaHKE, HCTIONB3YIOT HEOOXOAMMBIE
3al0UTHBIE NPHCNOCOONEHHUA U CNEUOAEXY: 3aliUTHBIE KACKH,
MPpeJOXPaHUTENbHbIE MOACA C YKa3aHHEM MECTa 3aKperUieHUs KapabuHa
M CTPaXOBOYHLIX KaHATOB (MPH HEOOXOAMMOCTH); CPEACTBA OGLIETO U
MHIOMBUAYAJIBHOIO OCBEILIEHUS MeCTa paboT; CrieoeX 1y, He MUMEIOLLYIO
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60JITaIOLIMXCA. ¥ CBHCAIOIIMX YacTeil BO M30eXaHUe 3aleTNIEHUS C
97IeMEHTaMHM KOHCTPYKIIUH, annaparhl 4 MPUCTIOCOOIEHUS IS 3L THI
[1a3 ¥ AbIXaTeJIbHAIX MMyTel (MacKH, OYKU, PECITUPATOPHI, IPOTHBOTa3k,
T.M.), IPUMEHSIOUIMECH Ha JaHHOM OOBEKTE B COOTBETCTBHH C
MMEIOIIMMUCH BPEAHBIMH (haKTOPaAMH.

¢) Bce paboTHI 110 OCMOTpY, 06MepaM U HCIIBITAHUSM KOHCTPYKLMIA
Ha BBICOTE 00JIEE TPEX METPOB, KaK MPaBHUJIO, IPOBOJAT C MOIAMOCTEIA.
BeinonHeHue 3THX paboT 6€3 moagMOCTEH JOMYCKAETCH TOJBKO MPH
HEBO3MOXHOCTH MX YCTPOMCTBA, C IPUMEHEHHEM IIPEAOXPAHUTENBHBIX
MPUCTIOCOONEHUH (HATSIHYTHIX CTAIBHBIX KAHATOB, CTPAXOBOYHBIX CETOK
U T.0.) U MOHTAXHBIX ITOSICOB.

ExenHeBHO nepex HaYasIoM paboT MPOBOMAT NPOBEPKY COCTOSHUS
JIeCOB, MOJAMOCTEM, OTPaXIEHUMA, JIOJNEK, JECTHHUI;, B Cly4ae HX
HEUCTIPABHOCTH IPHHUMAIOT HEOOXOOUMBIE MEPBI ITO PEMOHTY.

X) Bpuramsl, MpOBOASIINE OCMOTPB BHYTPHU 6alOK IPOJIETHBIX
CTPOEHUH, UMEIOT B CBOEM COCTaBe HE MEHEE TPEX UYeJOBEK C
MHIUBUIYAJTbHBIMU CPEACTBAMHU CBA3M (Pallii) ¥ BOZMOXHOCTBIO BHI30Ba
(TenedoH, palMM AANbHETO ACHCTBUS) CPEACTB aBapUAHON M CKOpOi
TIOMOLUH.

3) PaboThel BHYTpH 0alOK IPOJIETHHIX CTPOEHHH (Ha BHICOTE)
BHITNIOJTHSIIOT B CBETJIOE BPEMSI CYTOK.

u) [Ipu paborax Ha Mpoe3xeH YacTH U Ha MOAXORAX COOIMIONAIOT
TpeGoBanus «[Ipasun gopoxHoro asuxeHus», FTOCT P 52289 - 2004, ¢
MCIMOJIb30BAaHUEM HeOOXOIUMBIX 3aIIATHBIX XHJIETOB,
MpeayTNpEAUTEbHBIX 3HAKOB.

K) IIpu HEO6XOOMMOCTHY pa3MEILEHHS] BCIOMOTaTeIbHBIX MAIINH
U MEXaHU3MOB Ha NPOE3Xeil 4acTH NMPOJETHHIX CTPOECHUI U3BELIAIOT
OpraHbl ypaBieHUS aBTOMOOWIBHBIMH JOPOraMH, a TAKXKE MECTHbIE
opranel TUBB/I.

J1) VYaCTHUKH MPOBEAEHUS BLICOTHBIX pA0OT MMEIOT MEAULIMHCKUE
CNIPaBKH O IOMYCKE K HUM, CTPaxyIoTCsl OT HECUACTHOTO Cllydasi, ¥ UMEIOT
MOJIKC MEAMIIMHCKOTO CTpaxoBaHus. JIuia Mooxe 18 net Kk paboraM He
JOIIYCKAIOTCS.

M) Tpe6oBanus 6e3omacHOCTH npu 3Kkcryatrauuuy CHMCM
YCTaHABJIMBAIOTCA CIELMATBHBIM Pa3/eIoM JODKHOCTHBIX HHCTPYKLHH
¥ (win) HHCTpyKuuH 1o 3kcruryaraund CHMCM U MMEIOT CChUIKH Ha
HHCTPYKLHH IO SKCIUTyaTallu¥ TEXHUYECKUX CPEACTB.
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Kiiouezbie C10Ba: MOCT, MOCTOBOE COOPYXEHHE, MOHUTOPDUHT
COCTOSIHUS MOCT3, MOHUTOPHHI MOCTa, DKCIUIyaTUPYEMBIil MOCT,
TeXHUYECKOE COCTOsIHHE, 6€30MacHOEC COCTOSIHHE, KOHTPOJbHBI M1
MOHMTOPHHT, IEPHOXUYCCKUI MOHUTOPHHI, HENMPEPBIBHBLA MOHUTOPHHT,
CUCTEMa HETIPpEPHIBHOIO MOHUTOPHHIa MOCTa
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Ipunoxenne A
(pexoMenayemoe)

CpencTsa n3MepeHus NPH NEePHOTHYECKOM MOHHTOPHHTE
(nupuGopsi, 060pyaOBaHHE, METOTHKH)

A.1 BeimosiHeHHE CrieUaIbHBIX HHCTPYMEHTANIBHBIX U3MEPEHM I
NpY MOHUTOPHHTE MPOJETHHIX CTPOCHUH MOXET OBITh 06eCreyeHO
CJIeAYIOLIMMY CPEACTBAMM U3MEPEHHUs, MPHOOpaMK H 0O0PYIOBaHHUEM.

A.l.1 JluneliHble TEpEeMELICHUS HM3MEPSAIOT C NOMOIIBIO
MHOTOYHUCJIEHHBIX JATYNKOB B CTATUYECKOM H AMHAMHYECKOM PEXHMAX:

- OnToBOJIOKOHHEIE JaTYUKM AedopMauuii ¢ 6a3oit oT 250 MM 10
10000 MM paspernenuem 2*10°° KOMILIEKTYeMBIE TEPMOIIApaMH (PUCYHOK
A.l).

- HedopmomeTpst (cTaTHKa), obecrieYMBaIOLINE ONpeaeNeHHe
BEJIMYMHBI OTHOCHTEIbHON AedopMaruu ¢ TOUHOCTHIO J0 20 105,
Hanpumep, nedpopmoMeTpsl 6a30it n3MepeHUs 500 MM ¢ LIEHO¥M JAeICHUA
uHAMKaTopa 0,01 MM, guanaszoHoM uaMmepeHus 10 MM, wiau Gasoi
300 MM ¢ uenoit uamMepenns 0,001 MM AMana3oHOM U3MepeHUs 5 MM K
np. HedopMoMeTpsl KOMIIEHCUPYIOT COOCTBEHHbIE TEMITEPATYPHHIE
nedopManuy MTM60 UMEIOT MAJILIA KO3(DDULUEHT TEMITEPATYPHOTO
pacliupeHns (PUCyHOK A.2);

- DNEeKTPUYECKUE NaTYMKH NTEpEMEILieHUH (CTaTHKa, AMHAMMKA) —
HHIYKTHBHBIE, ONTO3IEKTPOHHbIE, MOTEHIIMOMETPHYECKHME, CTPYHHBIE
(pucyHoK A.3) ¥ T.O., 00ecneYyUuBalOUIKE ONpeaeeHHE BEJIUYHHBI
OTHOCHTeNbHOM HedopManmum ¢ ToYHOCThIO g0 20°10° ¢
COOTBeTCTBYIOLIENH 6a30i U3MEPEHUH, TIPH ITOM ClIeAyeT YYUThIBATh
BAUSHHUE OKPYXalollel TeMIepaTypsl Ha KOHCTPYKILIMIO HaTYHKa.
ITepCceKTHBHOCTL HAaTYUKOB, BO3MOXHOCTH MOAKIIOUYEHUA
6ECIIPOBOIHBIX KAaHAJIOB TiepeaaYy HHGOPMaLIUH.

A.1.2 VYrinoBele mepeMEUIEHUS] HU3IMEPSIOT C MOMOLUBIO
MHOTOYHMCIICHHBIX AATYUKOB B CTATUHECKOM M JUHAMUYECKOM peXHMaXx,
a TaKKe reole3HYECKUMU METOJAMMU:

- 3JIEKTPOHHbIE YIJIOMEPHI C TOUHOCTBIO CHATHS OTCYETa (CTATHKA)
He MmeHee 2,5-3,0+10°° paguaH. Yron nmoBopoTa onpenenasior no
TapUMpOBOYHOU TabyiuMue, ycTaHaBAMBAaOIIEHR KOIPPULIHUEHT
npeobpaszoBaHust PUKCUpyeMbIX IPUOOPOM NapaMeTpoB IS KaXAOro
JATYUKa,

27



- 3NIEKTPOHHBIE YTJIOMEPH pa3pelieHHeM HE MeHee 5” (YTIOBBIX
CEKYHI) C BO3MCXHOCTBIO MCTONTb30BaHUS GECIIPOBOIHBIX IMHUIM CBA3M
¢ OIM3KHUMHU XapaKTepUCTUKAMU H3MEPEHHUH (PHCYHOK A.4);

- CUCTEMBI OPHEHTALMU (TMPOKOMIIACK);

- CUCTeMBl KOCMHYECKOH HaBUTalUMH AJI1 MACCUBHBIX BAHTOBBIX
COoOpyXeHuit paspemeHueM 10 10 Mm.

A.1.3 OnpeneneHust HaNpsDKEHUI B 6eToHE.

OCHOBY U3MepEeHH il COCTaBNAIOT TEH30AaTYMKHA COMPOTUBJICHHUS
¢ 6a30it 50 MM U TEH30M3MEPHUTEIL YyBCTBUTEIBHOCTBIO 1 * 10~ e IMHMLI
OTHOCHTEJbHBIX Tedopmaliuii.

A.1.4 [uBaMHYEeCKIE XapaKTEPUCTUKH KOHCTPYKIIUM OTIPEAETAIOT
10 CTieIMATbHOM MeTomuKe' B fuanasone 4actot 1-500 I ¢ moMolgkio:

- COBPEMEHHBIX 37IEKTPOHHBIX MHOTOKAHAIbHBIX BUOpOaHATH-
3aTOpPOB CNEKTPa, OCHALIEHHBIX aKCeJIepOMETPaMH, paboTalIIuMHU
ofHOBpeMeHHO B X,Y,Z MJIOCKOCTAX ¢ HayaJbHBIM AUANa30HOM
U3MEPEHNI YacToTht He Hike 1 I1;

- MeéXaHH4YeckKoro ycrtpoiicrBa «Ieiirepa», mo3pongdpinero
GUKCUPOBATh NNEpEMELIEHUA M IUHAMUKY KOJIeOaHUH B IBYX IUIOCKOCTSIX,
HO HE OIHOBPEMEHHO.

A.2 PaboTel mo hakTy pacKphiTHs M 3aMepy TpeuidH B O€TOHE,
JIMHEUHEBIX B3aUMHBIX NEPEMEIICHUNA KOHCTPYKLMH, nedopManuit U
MporuboB OT BPEMEHHOM HArpy3KH IIPOU3BOIAT C TOMOLIBIO:

- 3JIEKTPOHHBIX TPEUIMHOMEPOB, PabOTAIOIINX Ha MPUHIUIAX
TEH30METPHHU paspemieHneM 1*1073, CTpyHHBIX, HHOYKTHBHBIX U
OTITOBOJIOKOHHBIX JaTUHUKOB C HMCIOJbB30OBAHUEM npOBOH,HOﬁ U
6eCnpOBOAHON CBSA3HM, MOHTUPYEMbIX CTALMOHAPHO HAa OOBEKT MpPH
IUVIUTEJIHBIX HaOMOAEHUAX ¥ UCTIBITAHUAX (PUCYHOK A.S);

- MEXaHUYECKUX MEPHBIX IIYNoB (maromM ot 0,1 MM), HakIagHbIX
JATYMKOB, MasTYKOB M ITAJIOHHBIX TpadapeToB IUPUHEI PACKPHITHSA
TPCUIMH,

- MEXaHUYECKUX MHAMKATOPOB YaCOBOIO THUINA LECHOMN NEIEHUS
0,01-0,001 MM ¢ ynuHsiomei 6a3oit ot 100 My;

- BUXPETOKOBBIX He(eKTOCKONOB I pabOThl Ha MeTajie
pa3pelleHueM pacKphiTis TperrH ot 0,02 MM ¥ onpeeeHueM DTyOMHBI
nedekra;

- Y/IBTPa3BYKOBBIX TOJIIWHOMEPOB U AeHEKTOCKOIOB I paGOTH
Ha MeTajule, OCOGEHHO MPU OAHOCTOPOHHEM JIOCTYIIE, pa3peIECHUEM OT
0,1 MM 1o 300 mMm;
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- BHXPETOKOBBIX TOJLIIMHOMEDPOB JIAKOKPACOYHOTO MOKPHTHSA
METALIOB pa3pemicHreM ot 0-1000 MkM;

- 3JIEKTPONPOBOOHBIX MACTHK, HAHOCHMBIX B MECTaX pPa3BUTHA
TPEIIMH L1 GUKCALIUM UX PACKPHITHA € liepeJavyeil CHrHaia rno JHHUAM
CBA3H.

A.3 KOHTpO/IIb FEOMETPHUYECKOTO OYEPTaHUS KOHCTPYKUHUY U
NPOE3XeMH YaCTH BBUIONHSIOT IPU MOHUTOPUHIE OOBIYHBIMU CPEACTBAMU
60 C MOMOUIBbIO CPEACTB JJIEKTPOHHKHM, MCHOJb3YEMBIX MPH
0b6ceA0BaHUM MOCTOBBIX COOPYXEHHI:

- JTa3epHBIX CKAHEPOB IUIA JUCTAHLMOHHON TEONOIUTHON CHhEMKH
00BEKTOB IO YCTAHOBJEHHBIM MapKaM pa3pelleHMeM 5 MM M
NPOrpaMMHBIM OOecTnieYeHHeM, NO3BOJISIOLIMM CTPOUTH TPEXMEpPHEIE
MOJENY;

- OTNITUYECKHMX TEOROJIMTOB pa3pemICHHeM OT 1”7 M IEKTPOHHBIX
Taxeorpa¢oB, COBMELIalOIMUX B cede HPYHKIHUM HUBEIUPOB, TEOAOIUTOB
¥ JaJJbHOMEPOB C NPOTrpaMMHBIM ofGeclIeUeHUEM, IS ITOCTPOEHUS
npoduieit N0 U3MEPEHHBIM 3HAYCHUAM;

A.4 Ins ompeAeneHUs TeMnepaTypsl ¢ ToO4HOCThIO 0,5 °C u
BJIAXHOCTH KOHCTPYKIMH U BO3JyXa MOMUMO OOBIYHBIX CPENCTB
U3MEPEHUH, TEPMOMETPOB H IICUXPOMETPOB PpPEKOMEHAYETCS
HCIIONB30BATh:

- 3JIEKTPOTEPMOMETPHI, TEPMONAPEI, MUPOMETPHl U TabIeTKH-
TepMorpacdsl 3HEProHe3aBUCHMbIE ¢ HAKOIUIEHHEM B aBTOMaTHYECKOM
pexHMe ITo 3alaHHOii Tporpamme onpoca 2o 2000 3HayeHHit, B1aroMepsl
(C TEepPUOTUYECKHM CHSTHEM OTCYETOB WJM C HAKOIUIEHHEM
UHGOpMaAINH, a TaKxKe ¢ 00paboTKoit 1 nepenayeit uHGoOpMauuu Ha
KOHTPOJIBHBIHA ITYHKT);

- TEIUIOBU30pHI ¢ paspemenuem 0,1°C, kotopsie mpu nopaboTke
METORUK MTO3BOJIAT BRISIBJISITH OCJIa0IEHHBIE Y3IThI 60ITOBBIX COEAMHEHH I
B IMHAMUKe HarpyXeHusl TPAHCMOPTHHIMU MOTOKAMMU 32 CYET Nepenana
TeMIlepaTyp, MHOHCTAaHUMOHHBIM OECKOHTAKTHHIM  METOAOM
CKaHUPOBaHHEM TEIUJIOBOTO MOJAA B KOMIIBIOTEDE; B ABHXEHHH
dbuKcupoBaTh MeCTa NPOTEYEK TMAPOU3ONSALUME B aBTOMATHYECKOM
pexmme.

A.5 [Insg KOHTpOJSA IJIUTENbHEIX AedopMalnmil Matepuana
HCTIONb3YIOTCH IMHEHHbIE JaTYUKH POTOYNpyrocTH u npudbop crema
MOKa3aHMil.

29



A.6 [Ina onpeneneHUs JTHHERHBIX MEPEMELICHHH KOHCTPYKUMM
noa peucTBHEM TPAHCIIOPTHBIX NMOTOKOB UCIIOJB3YIOTCHA AaTYUKHU
aKCeJepOMETPhl ¢ BTOPUYHLIMH npubopamu npeobpa3oBaHHs B
nepeMelileHUe o 3 ocaM, YBSI3aHHBIE M C CUCTEMOH pacro3HaBaHUs
06pa3oB.

A.7 PaGoTsl 115 BHISBACHUSA TPEIIHH HA PAaHHHUX CTaausdgX
(popMiINOBaHU, UX HApACTaHUs B METaJlIe ¥ OeTOHE BLINOIHSIOTCS DU
HOMOLIN MeT010B axveTryeckoi amuccuu [OCT 27655-88, NDIS 2421,
«Tpe6oBaHUS K TEXHMYECKHM CPEACTBAM M CHCTEMAM KOMIIJIEKCHOTO
obecrieyeHnuss  0e30MacHOCTH, AaBTOMATU3aUUM U  CBS3HU
MHOrO(QYHKIHOHAIBHBIX BHICOTHEIX 3/[aHUI H KOMIUIEKCOB», «A Proposed
Standard for Evaluating Structural Integrity of Reinforced Concrete Beams
by Acoustic Emission», (mpu6op «Jlens —M/A-Line32D»u np.).

A.8 OueHKa COCTOSTHUS MATEPWAIa KOHCTPDYKLIMH U apMaTyphl
BBIMOJIHAETCA HEPA3PYLIAJOMIMMU MeTOIaMy (PUCYHOK A.6, pUCYHOK
A.7):

- MapoOYHYI0 IPOYHOCTh GETOHA HAa CXaTHe, KaK MPaBHJIO,
OLIEHUBAIOT IO METOAY OTCKOKa C MOMOIIbI0 MOOTKOB «[IIMunra»,
METOIOM OTPHIBA IITAMIIOB M BHIPHIBA U NMYyTeM O0TOOpa KEPHOB U3
KOHCTPYKIIHH C HCIIEITAHUEM X B JIJAOOPAaTOPHBIX YCIIOBUSX;

- TONMUIMHY 3aIIMTHOTO CJI0A O€TOHA OLIEHUBAIOT MpUbOpamMu
MOKCKA apMaTypHl B AUana3oHe 10 120 Mm;

- CTeneHb KOPPO3UHU apMaTypel B GETOHE OLIEHUBAIOT IO METONY
NOTEHIIMAJIOB C NMOMOUIBIO CHEeLMaJbHOro 060OpYyIOBAaHHMA M MO
cneunansabiM MetonkaM DGZ B3, ASTMC 876-80, BS 1881 Part 201;

- CTeneHb IIYOUHB pa3pyuleHUs LEMEHTHOTO KaMHsd, T.€.
KapOOHM3alMM, OLIEHMBAIOT HA MECTEe, HANIPUMEpP, NYTEM HaHECCHHS
XUMHYECKOr0 BOOHO-CIIUPTOBOTO 1%-Horo pacrtBopa dexondranenHa.
H3MeHeHNe OKpacKH CBEXEro ckojia 6eToHa OT po30BOro IBETa A0
OTCYTCTBHS OKPAaCKM XapaKTepU3yeT IyGHHY KapOOHM3ALMHU 3aIIMTHOTO
CJI0s1 apMAaTyphI;

- MPOYHOCTHHIE MOKA3aTeJIH META/UIA OLEHUBAKOT ¢ MOMOIUBIO
CNEeNHANBLHOTO NHATHOCTHYECKOro O0GOpPYNOBaHMsA, HANpHMED,
YNBTPa3BYKOBBIMHU M JMHAMUYECKUMM TBEpIoMepam ASTM-A956-96. B
IMOCJEOHEE BPEMA NMOABUWINCH ICPCHOCHEBIC I‘IpHﬁOpblﬂJIﬂ OLIEHKH COCTaBa
METaJlIa MO CMIEKTPAIbHOMY aHAJTU3Y.
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YcTaHoOBKa ceHcopa ¢ TepMonapoii
Ha ornope mocTa

PucyHok A. 1ONbIT NPUMEHEHNA ONTOBOJIOKOHHbIX JaTUMKOB A/1A
MOHUTOPUHra bonbLuoro MocKBOpPELLKOro MocTa

CrvicTeMa ONTOBOSIOKOHHOIO MOHUTOPUHIa

[aTunKku HeuyyBCTBMTENbHbI K BO3A4EMCTBMIO TeMnepaTypbl, 31eKTpo-
MarHWTHbIX Monei, KOppo3nu. [JaTUMKM MOXHO 3aMOHONUYMBATb B
KOHCTPYKLMIO WM YyCTaHaB/IMBaTb Ha €e MOBEPXHOCTU. ABTOMAaTUYECKOe U
AVWCTAHUMOHHOE ynpaBfieHWe, BO3MOXHOCTM WHTerpauum ¢ aHanoroBbiMu
cuctemamu cbopa MHopmaummn (Tepmonapsl, TEH30METPbI ¥ Mp.).

B0O3MOXHOCTN CUCTEMBI:

Paspeluatowiast cnocobHocTb: 2 MukKpoHa (2/1000 Mm) He3aBUCUMMO OT
ONIMHbBI JaTyumka.

TouHoCTb: Bbile YeM 0,2% n3MepeHHOR feopmMaLmn.

MakcnmanbHasa AnuHa Kabens: fo 5 K.

Bpems M3MepeHMnii: MeHee 7 ¢ 418 KaXA0ro gatyumnka.

Kanubposka: He TpebyeTcs.

MakcuMManbHOe YMCO JaTYNKOB: HEOrPAHUYEHHO.

BMeCTMMOCTb HaKOMWUTENIbHOFO YCTpoicTBa: NpubansntTensHo 20000
N3MepEeHNiA.

Ha 06bekTe 6b110 ycTaHOBNEHO 22 gatyuka (16 faT4YMKOB C ANMHOM
aKTUBHOW 30HbI 6 M 1 6 Tepmonap). JaTtumky pacnonarany B LEHTPabHOM
pycnosoM nposiete mocta. CxemMa yCTaHOBKM LaTUMKOB NPUBELEHA HA PUCYHKe.

42X00 11470 92000 11420 42800
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PucyHok A.2. llehopmomeTp, 6a3a usmeperus 300 Mm



PucyHok A.3. Jatumkun LMTeNnsHOro HabnLeHns, packpbiTns
TPeLMH B KOHCTPYKLMW U YTIIOMepbI:
a- JaTyuMKy nepeMeLleHuii; 6 —aaTUmMK PackpbITUA TPELUH ¢
paanokaHanom (6asa namepeHuii 50-400 mm,
paspeweHne 0,025% ot 6a3bl+, norpewHocTb +0,2% oT 6a3sbl ,
TemnepaTypHbIii agdekT 0,02 Mm/°C); B - AaTUMK Yria Hak/oHa ¢
pagnokaHanom (auanasoH +3°, + 10° paspelueHue 1c)



PrcyHOK A.4. DNeKTPOHHbIA Yriomep ¢ TOYHOCTbIO CHATUSA OTCYeTa
(cTatuka) He meHee 2,5-3,0 « 10'5paamaH, paspeLUeHiemM He MeHee 57
(YrnoBbIX CeKyHL)



PucyHok A.5. [laT4MKM KOHTPONA PACKPbITUA TPELLMH:

a - MexaHW4ecKuil aTuMK KOHTPO/A packpbiTUsA TPewWwuH (gnanasoH
nsmepeHns 4 mm, war 0,2 mm, paspewenue o 0,02 mm); 6 - Wwa6noH
[N191 OLLEHKWN PacKpbITUS TPELLMH; B - ONTOBOMIOKOHHbIV JaTUMK Ha
TpeLymHe B cBOAe bnaroseLleHckoro cobopa Mockosckoro Kpemns
(6a3a n3meperms 250 mm, paspewseHme 0,002 MM,0THOCUTENIbHASA
fetopmanmsa 8*10'6)
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PucyHok A.6. Mpunbopbl HepaspyLLarLWero KOHTPoAA
)Kesie300eTOHHbIX KOHCTPYKLUWN:
a—TBepAoMep No MeTasuy; 6 —u3MepuTelb CTEMNEHU KOPPO3MK
apmaTtypbl; B —M3MepuUTeNb NPOYHOCTM 6GETOHA Ha CXKaTue

NHTPOC 06beKT1BHO onpeaenseT 1 peructpupyet
COCTOsIHV/E KaHaTOB:

= Kn3mepseT otHocuTenbHyo MNOTEPHO CEYEHNA
KaHATOB KPYI/IOro CEYEeHUs!, MNOCKUX U
Pe3rHOTPOCOBbLIX KaHaToB

= o6HapyxusaeT HAPY)XHbIE 1 BHYTPEHHWE

NoKa/lbHble fetheKTbl B Buge 06pbiBa NPOBOJOK
N NATEH KOPpO3un

Briarogaps aetheKToCKonuy CBOEBpeMEHHas 3avieHa

KaHara Mo (PaKTHECKOMY COCTOSHIKO MO3BOMSET CHYBUTD:

* pYCKM 3KCnayataumm noTeHumabHO OMnacHbIX
NPOMbILLIEHHLIX 06 bEKTE

= 3KOHOMMYECKVE NOTEPM OT NPEXAEBPEMEHHON
3aMeHbl FOfiHOTo KaHara

PUCYHOK A.7. YCTPOWCTBO A5 Ae(PeKTOCKONMUMU KaHaToB
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IIpunoxenne b
(pexomenayemoe)

ITpoBesieHie HHCTPYMEHTANBHBIX M3MEPEUMIi IPH NEPHOIHIECKOM
MOHHMTOpPHHIE

B npunoxeHUH NpHBeXEHH PEKOMEHAALUHU MO NMPOBEAEHUIO
HHCTPYMEHTAJIbHBIX U3MEPEHHUI NPUMEHHUTEIbHO K BUIaM pabor,
BBIMTOJIHAEMBIX P MOHUTOPUHTIE (cM. pasugen 7). Ilpu 3ToM He
UCKJIIOYEHBl Jpyrdie METOAB M TEXHOJOrMM MpOBEAEHUS
UHCTPYMEHTAILHBIX U3MEPEHUI, 06eCeYrBaOIMX peUleHUue 3a1ay
MOHHMTOPHWHIA.

Bb.1 [Ipu ocMOTpe BHIMOMHSIOT MHCTPYMEHTAIbHBIE H3MEPEHHA
0OHapyXeHHBIX Ae(PEKTOB: IUIOLIAAH POTEYEK, HAPYIICHUE 3aAINUTHOIO
CJI0sl, CETKHM TPEWUH, [UIMHBl M IUUPHHBI PaCKPHITUS TpeIUH. [Lis
M3MEPEHUI HCTIONB3YIOT CTAIbHBIE JIMHE KU, IITAHTCHI{UPKY/IN, MEPHbIE
abI0HBl, LIYTILI M APYTHE CpecTBa M3MepeHus. [Uis HaGmoneHus 3a
Pa3BUTHEM TPEUINHBI, KPOME TOTO, YCTAHABIMBAIOT «MastIKH» . DTH BB
paboT BLUTONHAIOTCS MPU O0CIIEIOBAHUM (IHATHOCTHKE) COOPYXEHMI 1
He SBJISIOTCS CieanbHBIMH.

b.2 WismepeHune TONIIHH JdeTajleifi M  3JIEMEHTOB
METAJINIOKOHCTPYKUUN B MecTax, € HU3MEepEeHUs JIMHEUKOH,
LITAHFEHUMPKYJIEM, MAa0IOHOM HE MOTYT OBITh BBINOJHEHHI,
ocylecTRsOT ipubopamu Y3K (yJIsTpa3BykoBoro KoHTposs). [Ipu sTom
BBIITOJIHSIIOT 3a4MCTKY NIOBEPXHOCTU METAJUIA (C ABYX CTOPOH) OT KPacKH
U MPOAYKTOB KOPpPO3MH, KaJIUOpOBKY NpuOGopa Ha COOTBETCTBYIOLLYIO
Mapky (THI) MeTaJUla, KOPPEKTUPOBKY PEeXHUMa KaTHOPOBKH B MECTaX,
TZ€ NOCTYNHO HENOCPEACTBEHHOE U3MEpPEHUE TOJNILINHbI, HAaIpUMED,
IITAHTEHLMPKY/IeM, wabsoHnoM. M3MepeHust npuOGOpoM BHIMTOHSIIOT HE
MeHee 3 pa3, a pU OTKJIOHCHHH OT CPEAHEH BeJMYMHBL Oojiee 4yeM Ha
15% noBTOPAIOT U3MEPEHUS.

B.3 IIpoyHOCTHHIE XapaKTEPUCTHKH GeTOHa (Mapky GeTOHa)
ONMpPEACsoT, KaKk npaBuiio, HepaspymawomuMu Metonamu (CHull
2.03.01-84*), HanpuMep, ¢ UCTIONBb30BaHUEM MoNOTKa «IMuara». Ipu
3TOM Ha 32U THO#M NOBEpXHOCTH 6eToHa (15x15¢cM) 3aMepHI BBITIOIHSIOT
B 3 cepun 110 10 «yzapoB» MOJIOTKOM.
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B HeoGXOmUMBIX Ciy4yasiX MPOYHOCTh OETOHA OMpENeNsoT B
JJabopaTOpUU NPU UCHIBITAHKWU Ha Npecce 00pa3LoB, B3ATHIX U3 OeTOHa
kouerpykuui (FOCT 28570—90,IT'OCT 22690—88). OT60p KepHOB
OCYLUECTBISIOT OYpPOBO# YCTaHOBKOI C MCMOJB30BAHUEM KOJBLEBBIX
KOpOHOK. B 71a60paTOpHBIX YCIOBHSAX U3 KEPHOB FOTOBAT 00pa3Lbl
CTaHIAPTHBIX Pa3MEPOB JLISI UCIBITAHUS.

B.4 TomuuHy 3ailUTHOTO CJ10st 6ETOHA OMPEALTIAIOT H3MEPUTE/ISIMU
TOJIUIMHHEI 3aIIIMTHOTO CJIOST C IIPEABAPUTEIBHOM 3aYHCTKOM MMOBEPXHOCTH
(CHATHE LEMEHTHOTO «MOJIOKa»).

B.5 IybuHy xapboHu3aluy 6eTOHA OnpeneNsioT No BHYTpeHHEH
TIOBEPXHOCTH OTBepCTHH tuameTpoM 10-12 MM, npoGypeHHBIX B 6eTOHE
Ha ITyOHHY 3aILUTHOTO closi. U3MepeHUsl BLITIOTHSAIOT B MECTAX, BHELLHE
HeGMAaronojfydyHbIXx (HalmpuMep, YBJIaXHEHHbIE, CO CleJaMu
BbILIEJAYMBAHUS U T.11.)

B.6 ConepxaHue XJIOpHAOB B 6ETOHE ONpeNeNsioT Mo obpa3uam
(mpo6aM), B3ATHIM NMpU OYPEHUU CKBaXUH AnameTpoM 10+18 mMm. IIpn
3TOM OTOOp NMPOG OCYLIECTRIAIOT B MECTaX, BHELIHE HEOJIAaronoOMydHbIX,
Ha DIyOMHY 3aHIMTHOTO cJIos 6eToHA.

Pa6oTsl BHIMONHSAIOT B COOTBETCTBHM C }.lCﬁCTBYlOIIIHMH
MeTtonuKaMu (MeToauka onpeaesieHUsl CONAEpXaHUs XJIOPHIOB B
XeJ1e306e TOHHBIX KOHCTPYKLMSIX MOCTOBBIX COOPYXEHHUIA).

b.7 ®u3uko-MexaHHYeCKHEe XapaKTepUCTHKU MeTajia
onpeneyssoT no obpa3naM, oTOOpaHHBIM € COOTBETCTBYIOLIUX
HCCIIEAYEMBIX KOHCTPYKLIMA.

ITp4 3TOM HCIONBL3YIOT CTAHAAPTHBIE METOAUKHU ONPEACICHUS
MapKH METajUIa, Npelieia MPOYHOCTU U TEKYYECTH, OTHOCUTENBHOTO
HU3MEHEHHs, YIapHOii Bsi3kocTH, cBapuBaeMocTH (TOCT 22536.0—87,
T'OCT 18895—97, IT'OCT 1497—84, TOCT 1759.0, TOCT 6996—66*,
TOCT 12004—81*, 'OCT 14098—91, OCT 7564—97 ).

JU1s1 Hepa3pymaloiero KOHTPOJIA TBEPAOCTH META/UIA UCITONB3YIOT
TBEPHAOMEDBHL.

5.8 HabGiyoneHnsa 3a B3aUMHEIM TTOJIOXEHHEM COTNPSTAaeMBIX
3JIEMEHTOB OCYIIECTBJAIOT C HCAOJb30BaHUEM OOBIYHBIX CPEACTB
H3MepeHUst (JIMHEEK, IITaHFeHIMPKYisa, ma6i1oHoB). OcoObIi UHTEPEC
MpPEACTAB/SAIOT IEMEHTH MOCTOBOTO COOPYXEHusi, paboTalollMe KaK
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MEXaHU3MBIL: Ae(POpMaUHOHHEIE WBK K OMOpPHbIE YacTH. Hanpumep, B
OMOPHEBIX YAaCTAX Cl)PIKCPIDYXOT HUX II0JIOXKEHUE OTHOCHUTCIBHO
NMoAPEPMEHHMKOB ONOP M 6AJIOK NPOJIETHBIX CTPOEHMH, CMEIEHUE
ONOPHEIX YacTell, HAKIOH BaJIKOB, BHIMHPAaHUE PE3UHHI U T.0. s
HM3MCPEHUS HﬁpeMCILICHHﬁ B HIBAX 3aJ€JIbIBAIOT MAPKHU B COIIPSATracMeIC
3JIeMEHTH 6aJloOK B 30HE OMOPHHBIX YacTeil M KOHCTPYKLHM
IehOPMALHOHHBIX IIBOB.

B.9 HabniogeHnus 3a m3aMeHEHHEM I€OMETPUUYECKOrO OYepTaHHUST
6aJIoK MpONETHLIX CTPOEHUI M ONOP BHINOJHAIOT F€ONC3MYECKUMH
MHCTPYMEHTAMH MO MapKaM, YCTAHOBJICHHBIM B XapaKTEPHBIX MECTaX
KOHCTPYKUHH. B omiHume oT reone3nyecKux paboT, BHIMONHIEMBIX NPH
obcnenoBaHHN COOPYXEHHI, MapKU YCTAaHABJIMBAIOT B MECTaX, IJIE OHH
HE MOTyT GBIThb HapylIeHB NpPH BEAEHUHU paboT MO ConepXaHUIO
COOPYXeHHMi. Mapku MOryT OHITh 3aelaHbl B GETOH, MPUKIEEHH K
MaTepuany MM HaHeCeHH Kpackoil. Hampumep, Aasi KOHTpOAA
BEPTUKAIBHBIX NEpeMELIeHH MapKu U1t HUBEJIMPOBAHUA B Oajikax
OTKPBITOTO PO HJIs YCTAHARTMBAIOT Ha HIDKHEM I0SICE, JUTSI KOPOBYaThIX
CEYEeHUil — Ha BEPXHE [UIUTe BHYTPU KOPOOKH.

JJIsl KOHTPOJISI CMEIEHUN 3/I€MEHTOB B TOPU3OHTANbHOM
TJIOCKOCTH (T€ONONUTHON CHEMKO#) MADKH MOTYT OBITh YCTAHOBJICHEI B
yaj1ax naxesnei GepM 1 Ha CpeHHMX Y4aCTKAX COOTBETCTBYIOHIMX PACKOCOB
M [I0SICOB, B MECTax BEPXHETO M HIDKHErO NOSCOB 6aJIOK M Ha y4acTKax
CIUIOIUHOM CTEHKH,

s BLIiBACHVSE CMeleHl OTIOP B TOPU3OHTANIBHOMN TDIOCKOCTH
MapKH YCTaHABIMBAIOT B BEPXHEH U HIDKHE I YaCTsX TeIa ONOPEHI (CTOHKH)
110 BO3MOXHOCTH Ha 06eMX MPOTUBOIIOJIOXHbBIX IPaHsIX.

b.10 HaGmonenus 3a yrjIOBRIMH NIEpEMEIEHUSIMU TTPOBOASAT IO
YCTaHOBJIEHHBIM B KOHCTPYKIIMM 3JIEKTPOHHBIM YIJIOMEPaM (IaTYUKAM).
CHATHE OTCHETOB OCYMIECTBJAIOT C HMOMOILIBIO MEPHOIHYECKH
MOAKJIIOYAEMOI0 U3MEPUTENBHOrO 6J10Ka. JaTyMKU yCTaHABINBAOT B
XapaKTEPHBIX MECTaX, 1€ YIJIOBblE MEpeMelleHUsI Hauboaplue (B
MOJONOPHHX Y4acTKax 6anok, B BepXHeil yacTd omop). JaTuuku
(YrioMepsl) yCTaHaBIMBAIOT Ha IIMWIBKH, 3a[e/laHHbIe B O€TOHE WX
MeTajule (HanpuMep, KiieeM), npubop GHUKCHUPYIOT Ha LITMHIbLKE KIeeM C
peryaupoOBKOH €ro MoJIoXeHHUs (HEHTPaNabHOro) H3MEPUTEIBHBIM
610x0M. Ba30Bbiii OTCYET BHIMOMHAIOT [IOCIIE OTBEPXICHUS Kesl.
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b.11 H3mepeHnme TeMmnepaTyphl 3J€MEHTOB COOPYXEHMS
BBINONHAIOT NpUOOpaMH KOHTAKTHOrO M3MepeHuUst (MMPOMETPaMH,
3JIEKTPOTEPMOMETPAMH) MM JATYMKAMH, 3a1eIbIBaMBIMH B MaTepHall
KOHCTPYKIUH (TEpMOMapaMH, JaTYNKaMH «BoTToH» U T.I1.). JaTyuku
YCTaHABAUBAIOT B CEYEHUSAX KOHCTPYKUMH, MO3BOJSIOIMMUX BHISBUTH
CPEAHIOI0 TEMIEPATypy 6anoK NMpONECTHHIX CTPOEHHI, JIEMEHTOB
MONEPEYHOTO CeYeHUs TMPOJNETHHIX CTPOEHMi, MaTepuaa
HETIOCPEACTBEHHO B MECTaX, INI€ U3MePSIOT AehOpMALIMK MaTepHaia U T.IL.

JaTyMKy 3a7eNbBaOT B CKBaXHHaX 0E€TOHA MM MJIOTHO
(vMKCHpPYIOT Ha MOBEPXHOCTH MaTepHaja TEPMOMACTOM MIH
MEXaHUYECKUMH 3aXuMaMid. TIpd HCOONMB30BAHHH 3aXHMOB B
MaTepHuase 3ae/IbIBalOT aHKEpHEIE A100e11. U3MepeHUs TeMITepaTyphl
TEPMONApaMH BHNOJHAKT INEPHOAUYECKHM TMOAKIIOYEHHEM
u3MepurensHoro npudopa. Jarunk «Botton» coxpanser nHdopmanuio
O TEMNEepaType M BAaXHOCTHU. JNg CUMTHIBAHMSE HAHHBIX JaTYHK
IEMOHTHPYIOT M YCTAHABAHBAIOT B CYUTHIBAIOLIEE YCTPOMCTBO.

b.12 Uamepenuns anutenbHbiXx XedopMauuit MaTepuana
KOHCTPYKLMHU BBHIMOJHSIOT C HCIOJb30BaHUEM ONMTOBOJOKOHHBIX
JATYMKOB, 3JIEKTPUYECKUX JATYMKOB COTIPOTHBJIECHHSA, AEPOPMOMETPOB
U Jp.

OnNTOBOJOKOHHBIE JATYKKHU 3aKPEIIAIOT MO KOHIAM 6a3bl
U3MEPEHUS BIOJIb 3alMTHOM TOBEPXHOCTU MaTepyaia (6e3 BRICTYNIOB U
HaMJIBIBOB). NSl XpenjeHus JaTYUKOB B MaTepyalle KOHCTPYKLIUH
3a/(eNBIBAIOT AHKEPHI,

DIeKTpUYECKME JATYMKH CONPOTHUBICHUS IPUKIIEHBAIOT IO BCel
NPEIBAPUTENBHO 3aYHLIEHHOH MTOBEPXHOCTH MaTepHaia.

g neopMOMETPOB B MaTepHalle KOHCTPYKIIUH 33A€TBIBAIOT WK
HaKJIEHBAIOT CIIEIMaJIbHbIE MAPKH, YCTAHABIMBAEMBIE 10 IAGIOHY it
obecneyeHUs! TOYHOU YCTaHOBKH IJehopMOMETPOB, MMEIOLIUX
duxcupoBanHyo 6a3y H3MEPEHHS.

B.13 XKecTKOCTHbHIE XapaKTEPHCTUKH KOHCTPYKIIUM ONPENEISIOT
OT YCTaHaBIHBAaEMOM HArpy3Ku, MPOBOAUMONM MEPUOAUYECKH TPH
JUTUTEIIBHBIX H&GJ’I]O)ICHHSIX. HpﬂMCHCHHC MEXaHUYECKHUX TEH30METPOB,
HHAUKATOPOB, NPOrHOOMEPOB He OTIMYAETCH OT UX HCIIONB30BAaHMUA NPH
MCIILITAHUAX MOCTOBBIX COOPYXCHMHA.
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b.14 luHamMnyecKkue XapaKTepUCTHKY KOHCTPYKIKM ONPEAEIISTIOT
o Metoauke «MeToauueckue peKOMEHAAINH IO BUOPOAUATHOCTHKE
aBTOOPOXHBIX MOCTOB».

B.15 [ng ompeneneHWs HanpsXeHUMd B 6ETOHE METOLOM
«pa3rpy3Kku» HMCIOAB3YIOT Cleaylolue npubops 1 060pynoBaHNE:

* u3MepUTeb AehopMaLIUii;

* monoToK «[lIMuara» — u3mMepuTeab MPOYHOCTH OETOHA;

* M3MEPUTEND TONILMHBI 3ALIUTHOFO CJIOSI GETOHA H OIIPEACINTEb
MECTOITOJIOXEHUS apMaTYphI B OETOHE;

® «IIMCTOJIET» TOPSAUYETO BO3AYyXa — JUIA CYIUKH OEeTOHA MpPHU
HaK/IenKe JaTYUKOB;

* nutHdoBaTbHAS MALUIVMHKA — JJIsi 3a4MCTKY MOBEPXHOCTH OETOHA;

* CTaOWIU3aTOP HANIPSKEHUSA,

* NOAMOCTH;

* ofopy1oBaHUe LA Pe3Ku 6€TOHA C AIMa3HLIM IUCKOM,;

®* TEH30JATYMKH;

* crieuMajIbHbie KiIeH LISl HAKJIEHKHU TEH301aTYMKOB;

* 3JIEKTPOCTAHLIMS MOIMHOCTHIO 2,2 KBT.

Pa3smeTKy NOKaJIbHBIX MECT HaKJIEHKU JATYUKOB ITPOBOMAT Ha
MOBEPXHOCTH OGETOHA, UCKJII0Yasi MECTa PACIOJIOXKEHHUS apMaTyphI,
ofpenensieMbie U3MEPUTENIEM TOJTLIMHBI 3aLIUTHOIO C/I0S1 Ha IUTONIANH
npumepHo 50x30 cM.

[MoBepxHOCTh 6ETOHA 3aYMINAIOT OT HAILUILIBOB U LIEMEHTHOI'O
MOJIOKA.

Ha 3aumiieHHoO#M 6eTOHHOI TOBEPXHOCTH 0JI0Ka B MECTax, Tie
OTCYTCTBOBAJIY TPELUIMHBI U PAKOBHUHBI, IUTH(DOBAJILHBIM KAMHEM FOTOBAT
He MeHee 6 wiolanok 6eTOHa Ha TUIoIAalK MpUMepHO 10x4 cM mmox
HAKIIEHKY TCH30JaTYUKOB.

ToroBbie MIOUIANKKM ITOBTOPHO TMPOBEPSIOT HA HATHYHE PAaKOBUH
U TPEIUMH, OTKPHIBAIOMIUXCS 110 Mepe 3aYUCTKHA OETOHA, M U3 HUX
BBEIOMPAIOT OKOHYATEIBHO paboyKe IIOManKy NOoA HAKJIeHKY JaTYNKOB.
I1pu BHIABNEHUHM CIUIOIIHBIX AE(PEKTHHIX YYACTKOB BCE ONEpALUH I10
MOATOTOBKE MIOBEPXHOCTH MOBTOPSIOT HA HOBOM MECTE.

B xaxnoil ToOuke M3MEpPEHHUS HAKJIaAbIBalOT He MeHee 3
TEH30JAaTYMKOB B HAIIPABNECHUH AeMCTBUS HOPMAIbHBIX HAIPSIXKEHUN H
3 IaTYMKOB B JIEPIIEHANKY/ISIPHOM HalpaBieHUMU.
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Haxkueitka J1aTYMKOB NMPOBOAMUTCH NMpPH NMOMOINM KJesd, BpeMs
CXBAThIBAaHMSA U BBLIEPXKH Kiies He MeHee 60 MuUH.

Tepen pasrpy3koi YacTy yZajleHHOW GeTOHHOU KOHCTDPYKIIHHU C
HaKJIeEHHBIMU TEH30JaTYUKaMHU (Hanee — «pparMeHT» OE€TOHA)
OCYILECTBNAIOT 3aMep noka3aHui. [locne crabminsanuy nokaszaHui
uaMepurensa nehopmanuil o nepuMeTpy («BOKpPYT») JaTYHKOB JEJIAIOT
NMpOpe3X aJIMa3HBIM OMCKOM M yAansdioT «pparMeHT» O6€TOHA C
HaKJICEHHBIM Ha HETO IaTYUKOM. TeM caMbIM «pparMeHT» 0CBOGOXIAeTCA
OT YCUJIM A, BOCIPUHUMAEMEIX UM B KOHCTPYKUHH, H BO3ZHUKAIOIIHUE
nedopMalK COOTBETCTBYIOT 3TUM YCHUIHUSAM.

CHsTHE OTCYETOB (ITOKA3aHUI) C TEH300ATYUKOB BHIOJHSIIOT
TIOCJIE YCTPOMCTBA MPOpPE3eil M MOCe yialeHUus «bparMeHTa» 0eToHa M3
KOHCTPYKIMHM (TTOJHON Pasrpy3KH) U NPUHSATUS UM B ODOMX Ciydasix
TEMIIEPATyPhl OKPYXKAIONIEIO BO3AYXA.

Jns uaMepeHus nedopMauuit 6€TOHA KCMONB3YIOT NPUGOP C
YyBCTBUTEAbHOCTHIO U3MEpeHHs AedopMalluii B OTHOCUTENAbHBIX
enuHUUax He HuXxe +1-10° u apeitdoM «Hymsa» +2-105 otH. en. JimHa
6a3bl NpUHATA He MeHee S0 MM Kak MaKCHMallbHO BO3MOXHas MO
TEXHOJIIOMMYECKOMY OCHAIICHHIO ¥ PEaJIN3aliiM OTIPEAETACHHUS YIIPYTHX
nebopMauuit (HaNpsXXeHH) METOAOM pa3rpy3ku. Takum obpasoMm,
TOYHOCTDb M3MEPEHMS HAIPSKEHUN GETOHA COOTBETCTBYET TOYHOCTH
U3MepeHus aedopmanmii, coctasasaiomeit £3*107 B oTH. ex.

Hanpsxenns B 6eToHe onpeneasioT no ¢opmyaam (1), (2) u (3)
JUIS1 TUIOCKOTO HAaMNpPsIXXeHHOTO COCTOSTHUS.

JIng onpeneneHus HanpsXeHui NMPUHUMAIOT MOAYJb YIpPY-
FOCTH, COOTBETCTBYIOIIMN NMPOEKTHON Mapke 6eTOHa 6ajKu MO
CHwuIT 2.05.03-84* s no Mapke 6eTOHa, ONpeAcIeHHOM NIPH HaTYPHbIX
U3MEPEHMSIX.

1s iMHeHOro HanpSIXEHHOro COCTOSHUSI 6eTOHA HANPSXXEHUS
onpeneNsioT no dopmye

g,=E-¢, (1

JUIS TUTOCKOTO HANPSIXEHHOTO COCTOSAHUSL — 110 opmyJiam:
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E
7= e @

E
a,=:;—z--(e,+y-e,), 3)

e .m — koapduuueHT [Nyaccona (wis 6erona m=0,16+0,20);
E — Moaynb ynpyrocTy;
£, ¥ £, — 3AMEPEHHbIE BETMYMHBI OTHOCHTEIBHBIX AeopMarinit

B HallpaBlIeHHH O, U O, (AeDOPMalMy PACTSXEHUS BBOMST CO 3HAKOM
ILTIOC, CXKATHs — CO 3HAKOM MHHYC);

o, u 6, — TJIaBHBIC HANPAXCHUA 1O OABYM B3aMMHO
NEePrCHIUKYJISAPHBIM HAalIPABJACHUSAM.

43



Conepxanne

1 O6ACTD MPHMEHEHHS «....ovvrerennerersransanseseeraseressessssssnassns 3

2 TepMUHBI ¥ OTIpeNEIeHUS . . 3

3 HOPMATHBHBIE CCBUIKH .....eecveeeereannrrissersenssnessesssasssnessasans 5

4 Bufibl, 32144 ¥ OGBEKTHI MOHHTODHHTA ....ccvvenrervernereenes 8

S OpraHu3aius pabot Mo MOHUTOPHHTY

6 CpelCTBA MOHUTOPHHT A ..eccveeerurrensenesrseseesseeeessseesssnssasnees

7 IMepHOINYECKHH MOHUTOPHHT ......cvecvueecrenneerssnsneeressennes
7.1 Buansl paboT, BEINOMHAEMBIX IPH MOHUTOPHHTE .......... 11

7.2 OcobeHHOCTH OPTaHU3aLUU CHCTEMBl MOHMTOPUHTA
Y aHAJIM3a PE3YJIBTaTOB U3MEDPEHUI C OLIEHKOM

TEXHUYECKOLO COCTOSTHMA ..evvvrvrrennerriieerserenerersenerneseenes 13
7.3 JIOKYMEHTALHS IT0 MOHHUTOPHHTY ...uvvveveeeeeriinreeeessannnees 18
8 OcobeHHOCTH OpTaHU3aLHH HENPEPHIBHOTO MOHHTOPHH-
TA MOCTA . uuuuuennerurarsrarsserarereneeseeetsesserassrnnrsessesmmsseessssonsssssssenssnesses 20
8.1 CucremMa HeNMPEPHIBHOTO MOHUTOPHUHTA MOCTA ............ 20
8.2 PaboThi, BHIIIOTHSIEMBIE MIPU CO3MaAHUM CHCTEMEI
HEINPepPhIBHOTO MOHUTOPHMHIA MOCTA............. Ceteerireenerere e e e e e eenes 20
8.3 INpencrapnenne uHGopMaLMK Mpu paboTe CHCTEMBI
HEMPEPHIBHOTO MOHUTOPHHTIA MOCTA .ecevurenriirerrnerreeeeseererssssssereeseens 22
9 TeXHUKA GE30MACHOCTH ....evvvecrvreeerrereresivesessereeessssnnseessnsnes 23
KiioueBbie cioBa

TIPHIIOKEHHE A ...ttt neeseeseenessaesssnesanessenene
TIPHAOXKEHHE Bttt




Moanucano B nevats 1.10.2008 r. @opmMar Gymaru 60x84 1/16.
Vy.-u3na. 2,6. Mew.n.2,9. Tupax 400. Man. Ne 976. Pusorpadus Ne 484.

Aopec OIYIT “HHOOPMABTOIOP”:
129085, Mockea, 3ee30nuui Gyaveap, 0. 21, cmp. 1
Tea. (495) 747-9100, 747-9105, mea./paxc: 747-9113
E-mail: avtodor @owc.ru
Caiim: www.informavtodor.ru


https://meganorm.ru/Index2/2/4294855/4294855159.htm
https://meganorm.ru/mega_doc/norm/gost-r_gosudarstvennyj-standart/21/gost_r_iso_mek_10729-1-99_gosudarstvennyy_standart.html
https://meganorm.ru/mega_doc/norm/gost_gosudarstvennyj-standart/23/gost_20284-74_mezhgosudarstvennyy_standart_nefteprodukty.html

