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METOAUYECKHUE YKA3ZAHUA K
INPAKTUYECKOMY 3AHATHIO Nel

Ha coBpemeHHOM 3Tarne nepBoi U3 OCHOBHBIX 337]a4 3KOHOMUKH U CO3AaHUS
pa3BUTHs HaUleW cTpaHbl SABISAETCA pa3paboTKa M OCYILIECTBICHHE Ha
NPEANPUATAAX  NPOAYKIHMM  TEXHOJOTMYECKOTO  IEPEBOOPYKECHHS U
PEKOHCTPYKIIMU MPOU3BOACTBA M ceTed. OCyIIeCTBICHUE PEKOHCTPYKIUU
CeTel U COOpYKEHUI OIHO U3 HauboJiee CIOKHBIX MHKEHEPHBIX 3a/1a4.

PexoHCTpyKIHsT — mepecTporKa C MLEIbI0 YCOBEPIICHCTBOBAHUS.
[TpuMeHNUTENBHO K CETSAM BOJAOCHA0KEHUS U BOJIOOTBEICHUS YIIOTpEOIsieTcs
TEPMHH PEHOBALIKSA, UMEIOLIee 00Jiee IMUPOKHUI CMBICIL.

PeHoBalMsi — BOCCTAHOBIJIEHHE, PEKOHCTPYKLHUS, MOJAECPHU3AIMUS
TpyOOIIPOBOJHBIX ~ KOMMYHUKAalMHd  pa3iuyHOro  HaszHadeHus. [lpu
peHOBalMu ceTeid BOJOCHAOKEHHWA M  BOJOOTBEACHHUS  XapaKTEPHO
pUMEHEHUE OECTPaHIIEHHBIX TEXHOJIOTUH.

PexkoHCTPYKIHUS BOAONPOBOAHBIX HACOCHBIX cTaHIMiA | mogbema
U NIOBEPXHOCTHBIX BOJ0OBOI0B

JlanpHelee pacliMpeHue MOIIHOCTH CTAaHIMU MO UCTEUYCHUH PACYETHOTO
Nepuojia JIETKO TMPOU3BOJUTCA MYTEM IMOCTENEHHOM 3aMEeHBbl CTapbIX
HACOCHBIX arperaToB Ha Oojiee MOLIHbIE, TaK Kak pa3Mep BiABoe Ooiee
MOIIIHOTO arperara HEMHOTO TPEBOCXOAUT pa3Mep MPEKHETO.

Hmes B BuAy Takyro 3aMeHy B OyJylleM, CleIyeT BO BpeMsl HNOCTPOWKH
COOTBETCTBEHHO YBEIMYHUTH pa3Mepa (PyHIaMEHTOB 3/IaHUN.

Kpome »3roro, mnpu mNpOEKTUPOBAHWUM 30AHUKA CTAHLIHUM  CIEAYET
peycMaTpuBaTh U BO3MOXHOCTh PACIIUPEHHUS 3/1aHUs B OyAyLIEM.

B 3TOoM oTHOWIEHUMM HeyaoOHa Kpyrias (opma CTaHIMHU, TaK Kak OHa He
JaeT BO3MOXXHOCTH PAaCIIMPATH 3/1aHHE.

[Tpu kpyrnoit popme 31aHKUSI HEOOXOAMMO MPETYCMOTPETH 3amnac IJIOMAAH
JUIsl YCTaHOBKM OO0Jiee MOIIHBIX HAcOCOB MpH JalbHEHIIEM pa3BUTUU
BO/IOCHA0KEHUSI.

Korza ke BO3BMOXXHOCTH 3aMEHbl HACOCHO-IHEPTreTUYECKOro 000pyJ0BaHUs
VCYEPIIaHbl, OCYIIECTBISIETCA CTPOUTENBCTBO JOMOIHUTENBHBIX HAaCOCHBIX
craHiuil | moxpeMa ¢ MEpeKIFOYEHHUSIMM Ha HAINlOPHBIX, a MHOIZAA M Ha
BCACBHIBAIOIINX BOJOBOJIAX.



METOIUYECKHUE YKA3ZAHUSA K
IMNPAKTHYECKOMY 3AHATHUIO Ne2

Cnoco0b1 peHOBaNMH TPYOOIIPOBOJAOB CHCTEM MOAA4YM
pacnpe/ejleHUus1 BOAOCHAOKEHUS U BOI0OTBEIeHUS.

B nocnennue necsatunerus B cepe CTPOUTENBCTBA U PEHOBALIMU TOPOACKUX
KOMMYHUKAIIMIl CHUCTEM BOJOCHA0OXKEHHUSI W BOJOOTBEACHHS IOSBHIIOCH
HalpaBJICHUE, TMOJy4YUBIIEE Ha3BaHUE OECTpPAHILIECHHOW TEXHOJOTHUEH.
Crnenyer pa3nuuath TEPMHHBI “‘OeCTpaHIICiTHAS TEXHOJIOTHS CTPOUTEIIbCTBA
TpyOOnpoBOoAOB” M ‘“‘OecTpaHuieiiHas TexHoJOrus uX peHoBauuu . llox
NEPBBIM TEPMHHOM MOJIPa3yMEBAETCSI CTPOUTEILCTBO TPYyOONpPOBOIOB B
CBOOOJHOM MOA3EMHOM IPOCTPAHCTBE O€3 MPOBEACHUS 3EMIIIHBIX PaloT.
[Tox BTOpBIM IOZpazyMeBaETCs P ONEpALil, MO3BOJSIOMINX ITOTHOCTHIO
BOCCTAHOBUThH CYILECTBYIOIIMM BETXUW TPyOONpPOBOA WM 3aMEHHUTH €ro
HOBBIM CTpOro 1o Tpacce. B Hacrosimiee BpeMs B 3apyOexHOU U
OTEYECTBEHHOM IpaKTUKE HacuuThiBaeTca Oosiee 20 OCHOBHBIX METO/OB
OeCTpaHIICITHOTO BOCCTAaHOBJIEHUS TpyOompoBoaoB. OmgHako, HaMOOJbIIEEe
pacnpocTpaHEeHUE NOJYYHUIIN CIEAYIOIIHE:

Hanecenne Ha BHYTPEHHIOIO IOBEPXHOCTb TPYOOIIPOBOAOB 3alIUTHBIX
MTOKPBITHH.

[IporackuBaHre HOBOTO TpPyOONpPOBOAA B TMOBPEKICHHBIA CTapblii C
MOMOILBIO CHEIMAIBHBIX YCTPOUCTB.

[IporackuBanue THOKOW, MpEABAPUTENIBHO C)KATOW MOJMMEPHON TpyObl
BHYTpPb CTapOTO TPYOONpPOBOIA.

Hcnonb3zoBanue riOKUX 3JIEMEHTOB U3 JUCTOBOTO MaTepuara.
Hcnonp3oBanne  THOKOTO ~ KOMOMHUPOBAHHOTO  pykaBa  (4yJka),
MO3BOJISIONIETO (POPMOBATH HOBYIO KOMIIO3UTHYIO TPYOy BHYTPH CTapOMu.
Hcnonb3oBaHue pyloHHON HaBUBKH (O€CKOHEYHON MPO(UIBHOM JEHTHI) Ha
BHYTPEHHIOIO IOBEPXHOCTH CTApOro TpyoonpoBoaa.

Hanecenne uementHo-necyanbix mokpbiTuil (LIIII) nHa BHYTpeHHIOIO
MOBEPXHOCTh BOCCTAHABIMBAEMOT0 TPYyOOPOBOIaA.

ITpu 3TOM Ha3BaHHBIE, KAK CAMOCTOSTEIbHBIE METOIbI 3, 4, 5 B MajbHEHIIIEM
pPacCMOTPEHUH 00bEIUHEHBI, KAK METO/ CIUIOUIHBIX TOKPBITUH.

Meton 6 Ha3zBaH METOJOM CHUPAIBHBIX 00O0JI0ueK. B mpuBoguMBIX najee
knaccudukanuax — “BHyTpeHHME  3amuTHbIE  HOKpbITUs” .  [IpuHIun
KJIaCCU(pUKALUMU  BHYTPEHHUX  3alIUTHBIX TMOKPBITUH  OTJIIMYEH  OT
BBIIICTIPUBEACHHBIX ~ KJIACCU(UKAUMH TeM, 4YTO TMEpBblii MeToa B
Kiaccudukanuu B AaybHeleM Toibko “HaOpei3roBble 000i04Yku™”, a Bce
OCTaJIbHBIE BUIbBI HE BXOJAT. COINIAaCHO COBPEMEHHBIM MEXIyHAPOIHBIM
KJaccu(puKanusaM BHYTPEHHHUX 3aUIUTHBIX MOKPHITHI MOTYT BBIOJIHATHCS B
BHJIE:



A) HaGpp13roseix o6osouek; b) CrtomHbIX 3alUTHBIX TOKPBITHIA;
B) Cnupanbabix o6omouek; [') TouedHbIX TOKPHITUH.



METOANUYECKHUE YKA3ZAHUA K
IMNPAKTHYECKOMY 3AHATHUIO Ne3

Cnoco0b1 peHOBaIMH TPYOOIIPOBOJAOB CHCTEM MOAAYM
pacnpeaejieHus BOAOCHAOXKeHHUsI M1 BOJOOTBeAeHMUS.

Ha0prb13rosnie 000104KH.

Hcnonb3oBaHue HAOpBI3rOBOro MeTojna (NMpU HAHECEHUU IIEMEHTHO-
MeCcYaHbIX MOKPBITHI) HEOOXOAMMO pacCMaTpUBaTh KaK aHTUKOPO3UOHHYIO
U30JISIUI0 BHYTPEHHEH MOBEPXHOCTU TPyOONnpoBoAoB. OJHUM U3 MEPBBIX
3alIUTHBIX MaTepHajioB TPYOONPOBOJOB HAOPHI3TOBBIX METOAOB ObUIH
KpacOYHbIE TTOKPBITUS U OUTyMHBIE H30Jisus (achanbTupoBka). B 50—60-¢
IT. IPOIUIOTO BeKa OBLIN MPEANPUHATHI MOMBITKH MPUMEHEHHS B Ka4eCTBE
PEMOHTHOTO IOKPBITUS IUIACTMACCOBOM  KpPOIIKH, HambUIieMOM Ha
BHYTPEHHIOIO MOBEPXHOCTh MOA3EMHBIX TPYOONPOBOJOB, OJHAKO JAaHHBIN
METOJ  H3-32  CJIOKHOCTM  TEXHOJOTMH HE TMOJY4YWI  [IUPOKOTO
pacnpocTpaHeHusl, HECMOTPsL Ha pa3HOOOpa3ue MPeIIOKEHHBIX 3allUTHBIX
MaTepHaoB.

B HacTosiiee Bpems LIEMEHTHO-TIECYaHbIE TMOKpPBITUS, TEM HE MEHEe,
MOCTENEHHO YCTYNAIOT MECTO HOBBIM IOJIMMEPHBIM MaTepuaiaMm B BHJE
TOHKHUX 000JI0YeK, IieTel TpyO, OTAENbHBIX KOPOTKUX TPYOHBIX MOIYJIEH,
PYJIOHHBIX HAaBUBOK U Jp. LleMeHTHO-IecyaHble MOKPBITHS HCIONb3YIOT B
OCHOBHOM [IJI1 BHYTpPEHHEH OOJMIOBKH CTAJIbHBIX (peXke YYT'yHHBIX)
TpyOOIIPOBOJIOB CHCTEM BOJOCHAOKEHUSI HapyKHbIM auamerpoM 76—2020
MM, OJHAKO MX NPUMEHEHHE HE MCKIIIOYEHO U B CUCTEMAX BOJOOTBEIACHUS
(B HaMopHBIX TpyoOOIMpoBoax). PaboThl MO0 HAHECEHUIO IIEMEHTHO-TIECUAHBIX
HNOKPBITUM  BBIMOJHSIOTCA ~ METOAAMHU  LEHTPU(YTUPOBAHUS WU
IEHTPOOEKHOTO HAOpHI3ra.

Hanecenue LIIIII.

MeTon nienecoobpaseH mpu TakKUX BUAAX MOBPEKICHUN KaK:

KOPO3UOHHBIE 00pacTaHus;

abpa3uBHBIN HU3HOC;

Merton HeaexTruBeH npu:

PaCKpPBITHIX CTBHIKaX TPYO;

CMEIIEHUH TPYO B CTHIKAX;

nedopmanuu cexuuii Tpyo;

CHJIbHOM a0pa3uBHOM M3HOCE

Tak kak He o0ecreuynBaeT MOBBIIICHUIO HECYIIENH CITOCOOHOCTH TPYO.

Takue mokpbITHs 00ECIIEUNBAIOT 3a CUET aATre3UH HaJJIeKalllee CLEIJICHUE C
meTtaioM. OOnazast BHICOKUM TMPOYHOCTHBIMH XapaKTEPUCTUKAMU HMEET
XOpOIlIME THUAPABINYECKHE TIOKA3aTeM HapaBHE C CpPOKOM CIIY>KOBI
TpyOorpoBoaa. Hanecenne 1ieMeHTHO-TIECUaHbIX MOKPBHITUN HA BHYTPEHHHE



CTEHKH TpyOOIIPOBOJIOB C IIEJBI0 BOCCTAHOBICHUSI UX PabOTOCIIOCOOHOCTH
MOJKET BBIMIOJHATHCSI METOJOM IEHTPU(PYTHPOBAHUS WM IEHTPOOESKHOTO
HaOpbI3ra ¢ KMCHOJB30BAaHHEM WM 0€3 WCIONB30BaHMS Pa3TIaKHBAFOIIIX
YCTPOMCTB  TpUM  JWAa30He  HAPYKHBIX  JHAMETPOB  CTAJIbHBIX
TpyOoIpoBoA0B 76-2020 MM.

Texnoaorus nanecenusi IIIII.

BHyTpeHHss1 moBepXHOCTh TpyOonpoBoaa nepex Hanecenuem LI nomxna
ObITh oummieHa. JlomyckaeTcs Ha TOBEPXHOCTH CTajbHBIX TpYyO CIOi
IJIOTHOM p>KaBYMHBI TONIMHON He Oosee 0,05 MM (M3MepsAeTCss MArHUTHBIM
tonmuHomepom). [lpm sToM Hamuuwe BoAbl B TPyOONpoBOAE HE
JIOITyCKaeTcsl.

B cBowo ouepenb, MOATOTOBUTENbHBIE PAaOOTHI JIOJKHBI 3aKIFOYATHCS B
IIPOBEICHUH CIEAYIOIIMNX ONEPALIANA:

- PacKOIIKE IBYX KOTJIOBAHOB (CTApTOBOIO U (DMHUILIHOTO) C BBIPE3KOi JIa30B
(mpu HEOOXONMMOCTH) WJIM MCHOJIb30BAaHUEM KOJOJLUEB CO CHITHEM
TUJIPAaHTOB, (DaCOHHBIX YacTel M YCTAaHOBKOM (CHATHEM) 3ariyllek;
TEXHOJIOTUYECKHE ONepaly JIOJDKHBI  3aKaHYMBAThCS  00s3aTEIbHBIM
BOJIOOTIIMBOM (OTKA4YKOM BOJBI U3 TPYOOIIPOBOAA);

- ONpEACNICHUH TMPOTSHKEHHOCTH TEXHOJOTMYECKUX 3aXBaTOK, KOTOpas
JUKTYETCS JJIMHAMHU CTaHAApTHBIX paOO4YMX TPOCOB M PYKaBOB (TOJayu
pacTBOopa M BO3AyXa), a TaKKe TEXHUUYECKUMH XapaKTepUCTHUKAMHU
pacTBOpOHAcOCa U HE 3a BUCUT OT IMaMeTpa TpyOOonpoBoaa.



METOIUYECKHUE YKA3ZAHUSA K
ITPAKTUYECKOMY 3AHATHUIO Ned

Cnoco0b1 peHOBaNMH TPYOOIIPOBOJAOB CHCTEM MOAA4YM
pacnpe/ejleHUus1 BOAOCHAOKEHUS U BOI0OTBEIeHUS.

CiuiomHbIe MMOJIUMEPHLIC IMTOKPLITUSL.

Ha BoccTaHoBieHHbIE TpyOONpPOBOALI CUCTEM  BOJIOCHAOXKEHUS U
BOJIOOTBEJICHUST MOTYT HAHOCUTHCS BHYTPEHHHE 3alUTHBIC TOKPBHITHS
(oOosouku, MemOpaHbl, pyKaBa), KOTOpbIE Hapsay C  TMOJHOM
TEPMETHYHOCTBIO CTEHOK OOECIEYMBAIOT HMX BBICOKOE COMNPOTUBIICHUE
JUHAMUYECKUM  Harpy3kaM, TO €CTh BOCCTAHABJIMBAIOT HECYIIYIO
CIIOCOOHOCTH TPYOOTIPOBO/IA.

BBenenue B TpyOOmpoBOX M 3aKphITUE B HEM OOOJOUEK MOXKET
JOCTUTHYTH JTUOO TMPOTACKMBAHUEM OECIIIOBHBIM MOKPHITHEM Ha BCIO JUTUHY
PEMOHTHOTO ydacTKa MEXIy JABYMs KOJOALAMH C TOCJIEAYIOIUM
OPKUMAHUEM €ro CHeIMaIbHBIM IPY30M B popMe OaljloHa U Mojaden mo/y
JABJIEHUE TOpAYEro BO3AyXa WM BOJSHOIO IMapa, JUOO0 IMOCTENEHHBIM
BBEJICHHEM Ha PEMOHTHBIN Yy4acCTOK CKPYYEHHOU B PYJIOH 000JIOUYKH B BUJE
yynaka (JaifHepa) ¢ mOpwKaTheM €€ K CTEHKE JIaBJICHHEeM KHUIKOCTH. B
pe3ynbTaTe Ipolecca MOJMMEpPU3alMK  IPOUCXOJUT  3aTBEPJICBAHHE
CIUIOIIHOM 3almuTHONM 000704Kku. Oco00ro BHHMaHUSI M3 HM3BECTHBIX C
TEXHUYECKOTO 3PEHUS 3aCIyKUBAIOT CIEAYIOIINE TEXHOJIOTUH:

a) TexHomoruss NPOTACKUMBAHUS CIUIOIIHBIX TMOJUMEPHBIX MOKPHITUN
“@enukc” (Phoenix);

0) Hanecenne ruOKux 3JIEMEHTOB M3 JMCTOBOTO MaTepuaia ¢ 3y04aToit
CKPEIUISIOLIEN CTPYKTYPOHU;

B) Mcnonb30BaHue OBYX CIUIONIHBIX OECIIOBHBIX PYKaBOB, OTBEPIKICHHBIX
yIbTPa(HOIETOBBIM U3ITYUEHUEM;

r) Ucnonbp30BaHre KOMIUIEKCHBIX TTOJTMMEPHBIX PYKABOB.

IMoaumepHoe mokpbiTHe Phoenix/®ennke.

[Io »oTOM TEXHOJOTUM BHYTPEHHSI TMOBEPXHOCTH TPYOOIMPOBOIOB
apMUPYETCsl CHEIUATbHBIM PYKaBOM, M3TOTOBJICHHBIM M3 MOIUI(PUPHBIX U
HEWJIOHOBBIX HUTEU, MPONUTAHHBIX nonmdTuiieHoM. Haunbonee spdextrBHa
JUISL CaHAIlMd BHYTPEHHEHW TOBEPXHOCTH U3HOIICHHBIX CETeH CHUCTEM
BOJOCHAOXEHUsA, oOecreunBas NpU ATOM MEXAaHUYECKYH0 MNPOYHOCTh U
T€PMETHYHOCTH BOCCTAaHABIMBAEMOT'O TPYOOTIPOBO/IA.

Ha MockoBckOM BOAOMpPOBOJIe pabOTHI MO CaHAIMM JAHHBIM METOIOM C
UCIIOJIb30BaHUEM 00OoOpymoBaHusi repmanckoit ¢upmel «lIporicar Baccep
yua Poprexnuk I'mMOX» Begytest ¢ 1995 r. CyTh naHHOro Meroja caHaiuu



TpyOONIPOBOJOB 3aKJIIOYAETCS B 3aKPEIUVICHUH Yy TOPLIOB U MPOTSATMBAHUU
O€CIIOBHOTO TMOJMMEPHOTO pyKaBa B TMOJOCTh TPyObl Ha BCIO [JIMHY
PEMOHTHOTO y4acTKa C IUIOTHOM (UKcaluei ero BHyTpeHHEW 000JO0YKU K
BHYTPEHHEN MOBEPXHOCTH TPYOONpPOBOAA C MOMOIIBIO MPEABAPUTEIHHO
HAHECEHHBIX KJIEEBBIX COCTABOB (SMOKCHUIHON CMOJIBI) U JAABJICHUS BO3oyXa
Win mapa. Bo3nymHbi OTOK OT KOMITpeccopa 00ecleyuBaeT BBHIBOPOT U
MPOJBIKEHNE O0O0JOYKM 10 JJWHE TpyOoIrpoBoma, a TepMooOpaboTka
OPUBOJUT K OBICTPOMY TBEpPIAEHHUIO KIIEEBBIX COCTaBOB. B cocTaB
o0OpyZ0oBaHus ISl MPOBEJCHUSI CaHAIMK TPYOOIPOBOJIOB MO TEXHOJIOTUHU
«DEeHHUKC» BXOIAT: YCTAHOBKA JUJIA THIPABIMYECKON OYKMCTKU BHYTPECHHEU
MOBEPXHOCTH TpyOompoBojaa ¢ gaBieHueMm okoyio 1000 MIla; ycranoBka
«DEHHUKC» € PEBEPCHBHOM MAIIMHOW M MHApOTEHEPATOPOM; IEpPEABUKHAS
MacTepckas € IECKOCTPYMHOM YCTAaHOBKOM JUIA OYMCTKM BHYTPEHHEHN
MOBEPXHOCTH TPYOOIPOBO/Ia; MBIICHOTIOTUTENb AJI YAATICHUS 3arps3HEHUN
MyTEM CO3/IaHUsI BAKYYMHOIO pa3psuKeHUs; KoMmpeccop, 6apadan (6o0uHa)
C 4yJIKOM U yCTPOMCTBA JUIsl MPOYUCTKH; TEJICBU3MOHHOE 000PYI0BAaHUE TS
KOHTPOJISI KauyeCcTBa MPOYUCTKUA TPyOOIPOBOIa U KayecTBa caHaluu. Meton
HAHECEHUSl CIUIOIIHOTO TOJMMEPHOTO TOKPBITUS MPUMEHSIETCS IS
CTaJIbHBIX U YYTYHHBIX TpYO auamerpoM 150-900 mm.

IotumMepHOE MOKPBITHE B BU/Ie THOKUX 3J1eMEHTOB M3 JINCTOBOI0 MaTepuaja
¢ 3y0uaToii CKpensiiomei CTpPyKTypoil.

Hcnonb3oBaHre THOKUX 3JIEMEHTOB W3 JIMCTOBOTO MaTepHuayia ¢ 3y04aToit
CKPEIUISIIOIIEN CTPYKTYpOil. DTOT METOJ BOCCTAHOBJIEHUS BOJOOTBOISAIINX
CeTeil OCHOBAaH Ha TNPUMEHEHHH MOJMMEPHON OOIMIIOBKM U3 SJIEMEHTOB
OPOAOJIBHOTO CEYEHMs, OOpa3yIolUX IpPU COCIUHEHUH JPYr C JAPYyrom
BHYTPEHHIOIO 3alllUTHYIO 000J04YKy TpyOompoBoaa. Meton pazpaboran
repmanckoit upmoit «Trolining». TexHoJOTUST HaHECEHUs 3alUTHOTO
MOKPBITUS COCTOUT B MPOTATUBAHUU M3 KOJIOAIA Yepe3 AeEKTHBIN y4acTOK
TpyOomnpoBoAa THOKMX M BBICOKOIPOYHBIX TOJIUITHICHOBBIX 3ar0TOBOK,
COEJIMHAEMBIX BHYTPH TPYyOONpPOBOAA C MOMOIIBIO 3KCTPY3MOHHOW CBapKH.
Jnst  mmotHOM  ukcanmu  OOJMMIIOBKM K BHYTPEHHEH IMOBEPXHOCTHU
TpyOONpOBOa B KOJBIEBYIO MOJIOCTh MEXKY CTEHKOU TpyObl U OOJUIIOBKOM
WHBEIUPYETCS [EMEHTUPYIOIINNA MaTepual, a B TPyOOIpOBOI HarHETaeTCs
BOJa, KOTOpas pacnpsMiisieT 00JUIIOBKY U MIPHXKUMAET €€ K CTEHKaM.

IonumepHoOe MOKPBITHE B BU/AE IBYXCJIOHHBIX 0€CIIOBHBIX PYKABOB,
OTBEPKACHHBIX YIbTPA(HO0JIETOBLIMHU JTyYaAMHU.

[lomuMepHOE TIOKPBITHE BBITOIHAIOT M3 CTOMKOIO K MEXaHUYECKHUM
TEPMUYECKUM Harpy3kaM O€eCHIOBHOTO pyKaBa, KOTOpbI BBOAUTCS B
YCTaHOBJIEHHbI TpyOONpPOBOA HE MOCIEIOBATENbHO CIUIOIIHBIMU, a



€AMHOBPEMEHHO B BUJE IPEIBAPUTEIBHO CKATOM KOHCTPYKLUHU, BHYTPU
KOTOPOM MEXAY MPUJIEraHuEM K APYT APYT CIOAMH €CTh KJIIEEBOM COCTAaB.

IHonuMepHoe MOKPHITHE B BU/IEe KOMILIEKCA MOJMMEPHBIX PYKABOB
(“ayiiok”).

Hcnonp3oBanne THOKOro KOMOMHHMPOBAHHOTO pykaBa (uyika). CymHOCTb
ATOTO METOJIa BOCCTAHOBJICHHSI COCTOUT B 00pa30BaHWU BHYTPH PEMOHTHOTO
ydacTka TpyOOINpoBOJa HOBOM KOMIIO3UTHON TOHKOCTEHHOH TpPYOBI,
oOnafaronieil T0CTaTOYHO CAMOCTOSITEIBLHOM HeCcyllel CrocoOHOCThIO MPHU
MUHHUMAaJIbHOM CHUKEHUH JUAMETpa ACHCTBYIOIIETO TPyOOIpoBoa.

Jlnst peanuzanuyu METOAa BHYTPb BETXOT'O TPyOONPOBOAA YEPE3 CMOTPOBBIE
KOJIOJIIBI MPOMYCKAl0T KOMOMHUPOBAHHBIA PyKaB, MPECTABISIOMUNA cOO0M
NPONUTAHHBIA TEPMOPEAKTUBHBIM CBS3YIOIIMM apPMUPYIOIIHMI MaTepuai
(CTeKIOTKaHb, CHUHTETUYECKUW  BOWIOK). 3aTeéM BO  BHYTPEHHIOIO
IEepMETHYHYI0 000J0YKy KOMOMHHUPOBAHHOIO pyKaBa IO/ JIaBJICHUEM
NOJaeTCs TEIUIOHOCUTENb (map, Topsdas BoJa), KOTOPBIM pacmpaBisieT
pyKaB, TPIWKHUMAET €ro K BHYTPEHHEW IMOBEPXHOCTH TpPyOOMNpoBOJa H
HOJIMMEPU3YET CBA3YIOIEe, 00pa3ysl HOBYIO KOMIIO3UTHYIO TpyOy. BeiBopoT
U TMPOJBWKEHHE KOMOMHUPOBAHHOTO pyKaBa B TPyOONpPOBOAE MOXKHO
OCYHIIECTBJISTh C TOMOIIBIO THOKOro »sJeMeHTa (Tpoca), KUAKON WM
ra3oBOM Cpeapl, MOJAaBACMOM TIOJ MJAaBJICHUEM, a TaKXE€ COBMECTHBIM
UCIIOJIb30BaHUEM 00OUX CIIOCOOOB.

OCHOBHBIE TPEUMYILECTBA METO/AA MPOTACKUBAHUS KOMOMHHUPOBAHHOTO
pyKaBa — TIPOCTOTa U JAOCTYMHOCTh TEXHOJOTMU M O0OpPYIOBaHHS IS €€
peanu3anny, BBICOKOE Ka4eCTBO M JOJITOBEYHOCTH 3ALIUTHOTO MOKPBITHSA,
BO3MOXXHOCTh ~ PEMOHTAa  JOCTAaTOYHO HM3HOUIEHHBIX  TPyOOIpPOBOIOB
(He3aBHUCHMMO OT Marepuaia HM3rOoTOBJEHUS) B IIMUPOKOM JUAaNa3oHE HUX
nuamMeTpoB U JUIMH. C MOMOIIBIO MJIACTUKOBOTO KOMOMHUPOBAHHOIO pyKaBa
MO>XHO BOCCTAHABJIMBATh KPYIJIbIE, OBaJbHbIE M CHELUaIbHbIE MNPOdUIU

TpyO.



METOINUYECKHUE YKA3ZAHUSA K
INTPAKTUYECKOMY 3AHATHIO Ne5

Cnoco0b1 peHOBaIMH TPYOOIIPOBOAOB CHCTEM MOAA4YM
pacnpe/ejeHUus1 BOAOCHAOKEHUS U BOI0OTBEIeHUS.

CionHoe MeTalsInYecKoe MOKPbITHE B BU/I€ PYKABOB U3 Hep:KaBelollei
CTAJIH.

TexHonorus BOCCTAHOBIJICHUS HW3HOIIEHHBIX TPYyOONPOBOJOB PYKaBOM U3
HepxkaBewoned cranu  pazpaborana B OO0 «HIIO CAMOC» n
UCIIONB3YEeTCSI Ha OOBEKTaX pPEMOHTa M PEKOHCTPYKIUU MOCKOBCKOTO
Bogonposoaa ¢ 2001 r.

PykaB u3 Hepxaserouieid cranu (PHC) mocraBisieTcss Ha KOMITaKTHBIX
karymkax (000MHax) B BHJIE€ CBAPEHHOM MO KpasM JIBYXCIOWHOM JIEHTHI C
Hapy>KHBIM TOKPBITHEM U3 CTIEIUATBHOTO TEPMOIUIABKOTO KJIEEBOTO COCTaBa
u BOPCHUCTOTO CUHTETHYECKOTO Marepuasa (monuapupHOTO
UTJIONPOOMBHOIO BOJIOKHA), MPEJOTBPAIIAIONIETO CIMITAHUE MPHIIETAIONINX
CIIOEB BO BpeMsl XPaHEHHUS M TPAHCHOPTHUPOBKHM KaTymiek. Kpome Toro,
BOPCUCTBI ~ MaTepuas  OOECEeUMBaeT  JOMOJHUTEIbHYIO  HECYIIYIO
CHIOCOOHOCTh ~ BOCCTAHOBJICHHOM  TpyOONpPOBOJHOM  CUCTEMBI  IIOCIHE
omepalyii TMPOTIATMBAaHUSA pyKaBa BHYTPh MOMJICKAIIETO PEHOBAIUH
TpyOomnpoBoa, TerIoBoH Anuddy3un Kies 4yepe3 HEero K BHyTPeHHEH CTeHKe
CTapoil TpyOBl U TMOCIEIYIONIETO 3aTBepAeBaHus. PykaB u3 HeprkaBeromien
ctasiu (B Buzue ¢onbru tommuuon 0,2— 0,4 mm) umeer cepTuduxat
cootBeTcTBHsI Ne POCC 11I-Af12- H02627 Ne 0246149 u ruruennyeckoe
3akmouenne Munzapasa PO Ne 77.0106.224. T.29648.10.0 ot 09.10 2000 r.
TexHonorus paboT MO peaau3aii METo/la He TPeOyeT PhIThs KOTIOBAHOB
WIM TpaHued Onarojgaps IIMPUHE pyKaBa, oOOecreuyuBaroleld ero
CBOOOMHBIN TPOXOJ dYepe3 JIK CMOTPOBOTO Kojoana. HavambHbIMH
ATanmamu MPOU3BOJICTBA padOT SABJISIOTCS OYMCTKA BHYTPEHHEH MMOBEPXHOCTHU
BOCCTAaHABJIMBAEMOM TpyObl € TOMOUIbIO CHEUUAIbHBIX YCTPOWCTB U
HAHECEHWE Ha Hee TOHKOTO CJOW Kjes. 3aTeM pyKaB MPOTITHBAIOT B
BOCCTaHABIIMBAEMbIN TPYOOIIPOBOJT U3 CTAPTOBOTO KOJIOIA B (PUHUIIHBIN C
nomonipio Jebenku. HemocpeacTBEHHO mepea omnepamnueil MpoTITHBaHUs
pyKaBy C MOMOIIBI0 (opMyromero ycrpoictBa npuaaroT U-oO0pa3Hblii
npoduns. [locne gocTuxkeHHs TOPLIOM pykKaBa (UHHUITHOTO KOJOANA U
YCTAaHOBKA TaM TEPMETH3UPYIONIETO 3akuMa (IITyliepa) W 3ariylikd B
CTapTOBOM KOJIOJIE PYKaB pa3IyBalOT CXKAThIM BO3AYXOM IOJ JaBJICHUEM
0,2 Mlla ¢ nomompro KoMIpeccopa. B pe3ynbpTare CIUIIOLICHHBIM PYyKaB
pacupsiMJISIeTCsl W IJIOTHO TMpWJIeTaeT K BHYTPEHHEH MOBEPXHOCTHU
BOCCTAHABIMBAEMOTO TPyOOIpOBOAa. 3aTeM pyKaB MPUKIECUBACTCS K CTEHKE
BOCCTaHABIMBAEMOMN TPYObI C TOMOIIbIO aBTOMAaTHYECKHU MPOIBUTAIOIIETOCS



BHYTpH pykKaBa cO CKopocThio 0,5—1 M/MHMH paclMpsromero IO0pHa ¢
ra3oBOM TOpPENKOH, OOecTeyuBalolIeil TeMIeparypy B MeCTe€ KOHTaKTa
okosio 180°C. B 3akiroueHne TOPIbl pyKaBa B CTApTOBOM M (DMHUIITHOM KO-
JOJIIaX CBapUBAIOT C MPOMEXKYTOYHBIMH My(TamMH, COEIUHSEMBIMU
IPOTHUBOIIOJOXKHBIM KOHLIOM C (pJaHuaMu TpPyOOIPOBOIHOM apMaTypbl
(3agBukkamu). Mcronb3dyembie JUisi MPOTSATHBAHUS PyKaBa MEXaHU3MbI U
000pyIOBaHUE TMO3BOJIAIOT 32 OAHY MPOXOJKY MPOBOIAUTH BOCCTAHOBJICHHE
CTaJIBHBIX TPYOOIPOBO10B JUIMHOK A0 200 M.

JIeHTOYHOoe MOKPLITHE.

Hcnonb3oBanue pynoHHON HaBUBKH (O€CKOHEUHON MPOGUIBLHOM JIEHTHI) Ha
BHYTPEHHIOIO TIOBEPXHOCTh CTaporo TpyoOompoBoaa. Jlns peHoBanuu
OE3HANOPHBIX  BOJOOTBOJAIIMX TPYOOIPOBOJOB MOILYT HPUMEHATHCS
Metonnsl «Ribloc» u «Expanda-Pipe». OHHM MO3BOISAIOT OOJUIIOBHIBATH
BHYTPEHHIOIO TOBEPXHOCThH TPYOOIPOBOJOB MOJIUBUHWIXJIOPUIHON JICHTOM.
Jns  »>TOro B KOJOALE YCTAHABIMBAECTCA  CIIELUAIBHBIM  CTaHOK,
OCYILECTBISIOUIMI  HECKOJBKO  (YHKIMI:  HaHeceHue  (HAaBUBKY)
OECKOHEYHOM JIEHTBl 10 BHYTPEHHEMY JHaMeTpy TpyOompoBoja, ee
KpEIUICHUE; 3aJIUBKY KJICIOUIEH CMOJIbI; MPOTAJIKUBAaHUE OOpPa30BaBIIETOCS
kapkaca u3 [IBX BHyTpb pEMOHTHOIO y4acTKa TpyOONpOBOAA, PACIIUPEHUE
Kapkaca Mg ero (pUKcauuyM Ha BOCCTAHABJIMBAaEMOM coopykeHuu. Ilocime
npolecca HaMaTbIBaHUSI OCTaBIIEecs CBOOOJHOE KOJIBLIEBOE MPOCTPAHCTBO
MEXIY BOCCTAHABJIMBAEMON TpyOOl M HOBBIM KapKacoM 3aIlOJHSETCS
CHEIUATbHBIM PACTBOPOM M YIUIOTHSETCS TPamMOOBKOM JUIsl TMOBBIIICHUS
CTaTUYECKOW MPOYHOCTH.

[To Ttexnonmoruu «Panel Lok», paspaborannoii ¢upmoit «Camit Ltd»
(ABcTpasiust), I HaMaTbIBaHWUS TPUMEHSIETCS CIeluaibHas Mpodu-
mupoBaHHas JeHTa u3 [IBX, koropas umeer cHapyxu T-oOpa3Hbie
pudnenus. PudneHus yBeIMUMBAIOT CTPYKTYPHYIO IOBEPXHOCTh H
00ecreuyrnBalOT MEXaHWYECKOE CLEIUICHHE C LIEMEHTHBIM pacTBOPOM,
UHBEKTUPYEMBbIM MEXAY OOJEIKOM M CTEHKOM BOCCTaHABJIMBAEMOTO
TpyOomnpoBoga. IlpodunupoBaHHy0 JI€HTY MOXXKHO MNPUMEHATh IS
KPYTJbIX, OBaJbHBIX M MPSIMOYTOJbHBIX CEUEHUH TPyOOIPOBOJIOB
auameTpoM oT 900 MM, oOnagarommMxX JOCTATOYHOW HECylled CIo-
COOHOCTBIO.

[Tpu ucnosib30BaHUU HEKOTOPHIX MOAU(PUKALIUNA METOJa PYJIOHHON HAaBUBKHU
GYHKIIMOHUPOBAHUE TPYOOIIPOBOIa MOKET HE MPEKPAIATHCS.

MarepuaJibl 1Jis1 TOYE€YHOT0 PeMOHTAa TPYOONPOBOI0OB.

JIaHHBIA TUN TIOKPBITUA XapakTEepeH Ui JIMKBUIAALMU OJMHOYHBIX
(TOYEUYHBIX) CKBO3HBIX, B TOM 4HCJIEe MEpUPEPUNHBIX, TPEIIUH, BhI3BAaHHBIX
MOABWKKOM TpyHTa (Hampumep, IpU MPOBEASHUN BOIU3U TPACC 3eMIISTHBIX
paboT, BO3ACHCTBUU Ha TPYyOONPOBOJBI CBEPXHOPMATUBHBIX HATPY30K OT
JIOPOKHOTO JIBM)KEHUS, 3eMJIETPSICEHUN U T.J.), @ TAK)KE MECTHOM KOppo3uei
CTEHOK TPyOOmpoBOJOB. [IOKPHITHS JUIsi TOUEUHOTO PEMOHTA MOTYT TaKXKe
WCITIOJIb30BATHCSA B KAYECTBE TEPMETUYHBIX COCIWHEHUU OTIEIBHBIX TPYO



MpU pean3alii Pa3IudHbIX CIIOCOOOB OCCTPAHIIEHHOTO BOCCTAHOBJICHUS
ceTel.

MecTHbIE TOBpPEXACHUS, SBUBIIMECA MNPUYMHOM XHUMHUYECKON HPO3UH
CTEHOK TPYOOIPOBOJOB, MOTYT Pa3BUBATHCS OYEHb OBICTPO U MPHUBOAAT K
MpEeXICBPEMEHHOMY BBIXOY TpyOOIpoBoa U3 cTposi. JlaHHbIE CTATUCTUKH
MOKa3bIBAIOT, YTO TAaKOTO poAa MOBPEXKICHHUS COCTaBIISIIOT okojo 10%
JUTUHBI TPyOOTIPOBO/IA.

[TokpbITHS 1JI1 MECTHOTO PEMOHTa MOTYT MOCTaBISTHCS B BUJE: JKUIKUX
pacTBOPOB, TBEPJCIOLIMX IOCJE ONepalyii HAHECCHWS Ha TOBPEKIICHHBIC
MOBEPXHOCTH; PACTBOPOB TMOJYXHUJIKOM KOHCUCTEHIIMHM; BOJOKHHUCTHIX
MaTepuajioB C NPOMHUTKONH cMoJiaMHu (MOJUA(PUPHBIMH, AMOKCHUIHBIMUA H
MOJINYPETAHOBBIMHU); TPOPUIHHBIX PE3UHOBBIX YIUIOTHHUTENICH; THUJIb3 W3
HEPXKABCIOLIEH CTalM; DJIACTUYHBIX PYKABHBIX 3aroTOBOK; TPyOudaThIxX
BKJIQJBIIIEN U T.JI.



METOANUYECKHUE YKA3ZAHUA K
ITPAKTUYECKOMY 3AHATHUIO Ne6

Peanm3anus TeXHOJIOTUM 0eCTPAHILIEIHON PEKOHCTPYKIMH
TPYOONPOBO0OB, yTeM NPOTATMBAHUSA B HUX MOJUMEPHBIX TPYO
(0e3 pa3pyuieHusi U ¢ pa3pylieHHeM CTAPbIX)

bectpaHmieiiHass  TEXHOJOTHWA  MPOTATMBAHUSA  MOJMMEPHOM  (TIOJHM-
THJIEHOBOW) TpyObl BHYTPH CTaJIbHOTO M3HOIIEHHOTO TpyOompoBoaa (0e3
€ro pa3pylIeHus) pa3AeisieTcsl Ha Ba BUA:

OPOTSATHBAaHHE OOBIYHOM  KPYIJIOM TpyOBl, TMOCIE€ YEro JauaMeTp
BOCCTaHABIIMBAEMOI'0 TPYOOIIPOBOIa YMEHbIIIAETCS;

npoTsAruBaHue MnpodunupoBanHo (mpoduiabHON) TpPyObI, MOMEpedHoe
CEUYECHHE KOTOPOH BPEMEHHO YMEHBILIEHO U KOTOpas BOCCTAHABIMBAET CBOIO
NepBOHAYaJIbHYI0 (QopMy, oOecreunBasi MpU IUIOTHOM MPHIETaHUM K
BHYTPEHHE MOBEPXHOCTU H3HOUIEHHOrO TPyOONpPOBOJA HECYIIECTBEHHOE
YMEHBUIEHUE €r0 AUaMETPA.

[Tpu mpousBoacTBE pabOT MO BOCCTAHOBJICHHUIO BETXUX TPYyOONPOBOJOB
CIIOCOOOM MPOTATHBAaHUSA B HUX MOJUATUIEHOBBIX TPyO0 HEOOXOIUMO
pykoBojactBoBaThesi CHull 2.04.02-84 «Bonocnabxenue. HapyxHbie ceTu
u coopyxenus», CHull 3.05.04-85 «HapyxHble ceTH U COOPYKEHUS
BoJlocHaOxeHus1 W Kananuzaruuy, CI1-40-102-2000 «IIpoexktupoBanue u
MOHTaX TpPyOOIPOBOJAOB CHUCTEM BOJOCHAOXKEHUS M KaHAIM3AIMM U3
nonuMepHbIx Matepuanony, CHull I11-8-76 «3eMmsiHbIe COOPYKEHUS.

JUis  BOCCTAHOBJIEHHSI BETXMX TOJ3EMHBIX TPYOONPOBOJOB CHUCTEM
BOJIOCHAOXKEHUS (HAMmOpPHOM  KaHAJIM3alMM) METOAOM  MPOTATUBAHUS
JIOJKHBI PUMEHSTHCS TpyOb! u3 nmonudTuiaeHa [10 80 ¢ SDR 9, 11 u 13,6 u
I15 100 ¢ SDR 11, 13,6 u 17, coorBerctBytomue ['OCT 18599-2001
«TpyObl HamopHble U3 noiaudTHIeHa» (SDR — cranmapTHOe OTHOILIEHHE
Hapy»XHOro Juamerpa TpyObl K TodmuHe cTeHku). [locTynaromiue Ha
CTPOUTENBbHYIO IUIOMIAJIKY NapTUU TOJMATUICHOBBIX TPyO M 3aroTOBOK
JOJKHBI IMETh MacnopTa Wi cepTU(UKATBI 3aBOJ1a-U3TOTOBUTEIIS.
BoccTanoBneHne HamopHbIX TpPyOONpPOBOAOB CHUCTEM BOJOCHAOXKEHUS U
BOJOOTBEJCHUSI  NPOTATUBAHUEM  TOJUATUICHOBBIX  TpyO  JIOJDKHO
OCYLIECTBJISTBCA  CHELUAIM3UPOBAHHBIMH  CTPOUTEIBbHO-MOHTAKHBIMU
OpraHU3alMsIMH, MPEANPUATHIMU U (HUPMaMH, UMEIOIIMMHU JUIEH3UI0 Ha
paBO MPOBEACHUS] CTPOUTEIBHBIX PAOOT, OCHAIIEHHBIMU HEOOXOJIMMBIM
000pyI0BaHUEM I OYUCTKH M3HOIIEHHOTO TPYOONpOBOIa, MPOTATHBAHMUS,
CBapKM UM MOHTaXa TOJHMATWICHOBBIX TpyO0 MW  pacnoiarariuMu
O0Oy4YEeHHBIMHU [IEPCOHATIOM.

PaboThl JOKHBI  BBINOJHATHCS IO  YTBEPKACHHOMY TPOEKTY IIpU
00s3aTEIbHOM KOHTPOJIE OpraHU3alMU-3aKa3yiKa, Ha KOTOPYIO BO3JIOXKEH
TEXHUYECKUM HAA30p M TIPHUEMKA, a B JaJbHEMIIEM OJKCIUTyaTalus
BOCCTAaHOBJIEHHBIX TpyOompoBoAoB. IlepcoHan opranuzaiuii, BeaylIUX



CTPOUTENBCTBO,  TEXHAI30p, MPUEMKY paboT ¥  IKCIUTyaTaluio
IUTACTMACCOBBIX ~ TPYOONPOBOJOB, JODKEH MPOUTH  OOydyeHue 1o
CIELUATBHBIM [TPOrpaMMaM.

BxongHo#t  koHTposib  TpyO, (acoHHBIX YacTed U 00OpYJOBaHUS
OCYILECTBIISICTCS NPEACTaBUTENIAMU T€XHAA30pa, 3aKa3UUKa U CTPOUTEIIBHO-
MOHTQ)XHOM OpraHu3anueii, JOMYIIEHHOM K BBINOJHEHHIO pPadoT 1O
PEKOHCTPYKITMH BETXUX MOI3EMHBIX TPYOOIIPOBOIOB



