I'nmaBa 2. PekOHCTPYKUMS HHIKEHEPHBIX CHCTEM M coopy:keHuii BuB.

BoJbIIMHCTBO MH)KEHEPHBIX CHCTEM U COOPY)KEHUH BOJOCHAO0XEHHS M BOJOOTBEICHHS
OBLTH TIOCTPOEHBI U MYIIEHBI B 3KcIuTyatanuio B 70-80 roasl XX Beka, B COOTBETCTBUHU C CYIIECT-
BOBABIIMMH B T€ TOJbl HOPMATHUBHBIMH TPEOOBAHUSMU W TEXHOJOTHSIMH K CTPOUTEIHCTBA ITHX
CHCTEM M COOpYXeHUM. M3BecTHbIe COOBITHS, IPOU3OIIEIIINE B HAIlIEH CTpaHe, PE3KO 3aTOPMO3H-
JH pa3BUTHE CHUCTEM M COOPYKEHHUU BOJIOCHAOKEHHS U BOJIOOTBEICHUS, a IPUMEHSIBIINECS paHee
HOpMaTUBHbIE TPEeOOBAaHUS, TEXHOJOTUU U 000PYAOBaHHWE MOPAIHHO M (U3UYECKU YCTapeiu U, B
HacTosIIee BpeMsi, TpPeOYI0T COOTBETCTBYIOIIEH PEHOBAIIMM BCEW OTPACII BOJOCHA0XKEHUS U BOJIO-
OTBEICHUS.
PedopmupoBanre KoMMyHaIBbHOTO X03sicTBa B PD He MpHBeno K yay4IIeHUIO OJI0KEeHNU,
Oosee ToOro, mocie nepenadr OONbIIMHCTBA OYUCTHBIX COOPYXEHUI B MOJAYMHEHHE MYHUIIUTIATb-
HBIM O0pa30BaHMIM, UX IKCIUTyaTalllsl U COCTOSHUE 3HAYUTENIFHO YXYIIIMIOCH MO CIEAYIOIIUM
PUYMHAM:
v W3-32 HEJOCTaTKa KBATU(DUIIMPOBAHHOTO MEPCOHANA MO JKCIUTYaTallid OYUCTHBIX CO-
OpYKEHUI B MyHULMITIAJIbHBIX IKCIUTYaTUPYIOIINUX OpraHax;

v’ Cephe3HbIX (PMHAHCOBBIX TPYIHOCTEH MO COMAEPKAHHUIO COOPYKCHHUM OYUCTKH CTOYHBIX
BOJ M YJIYyYLIEHUIO Ka4eCTBA OUNCTKH;

v/ OTCYTCTBHE MPOU3BOJICTBEHHON 6a3bl Ul BBITYCKAa 00OPYMOBAHUS JUIi OYUCTHBIX CO-
OpPYKEHHI;

v/ OTCYTCTBHE YETKO MPOIYMAHHOMN MPOTPAMMBbI 110 MOJICPHHU3AINH CHCTEM OYUCTKH CTOY-
HBIX BOJI.

Hanpuwmep, Ha o4ncTHBIE COOpYXeHHS B MOCKOBCKOW OOJIACTH OTBOAMTCSI OKOJIO 3 MUIIH.
M3/CyT CTOYHBIX BOJ. M3 HUX 2,4 MiH. M3/CyT oOpabatriBaeTcst Ha 880 KOMITJIEKCaX OYHUCTHBIX CO-
OpYXXEHHH, PACHOJIOKEHHBIX Ha TeppUTOpPHH 00aacTu M okosio 600 ThIC. M3/cyT Ha OYMCTHBIX CO-
OpYKEHHSX T. MOCKBBI.

JleUIUT MOIITHOCTH OYUCTHBIX COOPYKEHUM B 11eJIOM 110 MOCKOBCKOW 0OJIaCTH COCTaBIISIET
110 THIC. M3/CyT.

N3HOC OCHOBHBIX (DOHIOB CHCTEM BOJOCHAOXKEHHUS M BOJOOTBEICHUS COCTaBIsAET Ooiiee
53%, 4yTO HE MOXKET TapaHTHPOBATh M0aYy HOTPEOUTENSAM BOJbI MUTHEBOIO KayecTBa U, COOTBET-
CTBEHHO, OTBOJI, U OYHCTKY CTOYHBIX BOJI 10 MPOEKTHBIX MoKa3zareneid. Ocoboe onaceHue BbI3bIBACT
COCTOSIHME BOJIOITPOBOJIHBIX CETEM, HAIOPHBIX BOJOBOJOB U CAMOTEYHBIX KOJIJIEKTOPOB BOJIOOTBE-
JICHUs, HACOCHBIX CTAHLMH M OYMCTHBIX COOPYKEHHH BOJOCHAOKEHUS M BOJOOTBEICHHUS; M3HOC
OTJIEIbHBIX COOpY>KEHUM cocTanisieT 6omnee 63%.

Bonee uem 50% cucreM BOJOCHAOXKEHHSI U BOJAOOTBEACHUSI OUUCTHBIX COOPYKEHHH Npax-
TUYECKH HEe (PYHKLIIMOHUPYIOT, a OCTaJbHbIE Pa00OTAIOT HEYAOBIETBOPUTEIBHO.

PexkoHCTpYKLIUSI CUCTEM M COOPYXEHHH BOJOCHAOXEHHS M BOJOOTBEICHHS M OYUCTKH
CTOYHBIX BOJ| HAIIPSIMYIO CBSI3aHO C CHCTEMaMH KH3HE00eCIeUeHHsI METaIoJINCOB, KPYIHbIX, CPe-
HUX U HEOOJBIINX FOPOJIOB U MOCENKOB B Poccuiickoit deneparium, a TakKe ¢ IKOJIOTHUECKOH 00-
CTaHOBKOW BOJIHBIX 00BEKTOB U BOJOEMOB. Boga HeoOXxoquma Kak AJisi MUTHEBOTO, TaK U MPOMBIIII-
JICHHOTO BOJJOCHAOXEHHE, TIOITOMY COXPAHEHUE BOJHBIX MCTOYHUKOB OT 3arpsi3HEHHs] M MCTOIIE-
HUS IyT€M PEKOHCTPYKIMHU OYUCTHBIX COOPYKEHUH BOJIOOTBEACHUS C MUHUMH3AIMEH KanuTallb-
HBIX BJIOKEHUU ABJISIETCA B HACTOSILEE BPEMS BECbMA BaKHOM M aKTyaJIbHOM 3a/1a4eid.

2.1 . MeToapl OecTpaHIIEiHOr0 BOCCTAHOBJIEHHS (PEMOHTA U PEKOHCTPYKIIMH) YYACTKOB
TPYOONPOBOAOB M COOPYKEHUIl HA MOJ3eMHbIX HHKEHEPHBIX CeTsX.

2.1.1. Knaccugpuxayus u oco6enHocmu memooos 6ecmpanuieitHozo 60CCMAaH06/1eHUA mpyoo-
npoeooos.

OCHOBHBIM CITOCOOOM OECTPaHIICHHOTO BOCCTAaHOBIICHUS CTPYKTYPHI MOJ3EMHBIX TPYyOO-
IIPOBOJIOB PA3IMYHOTO HA3HAYCHUS SIBJSICTCS HAHECEHUE BHYTPEHHUX 3allUTHBIX MOKPHITUH (00-
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JMIIOBOK, 000sI0ueK, pybarek, MeMOpaH, BCTaBOK M T.1.) IO BCeH JuMHE TpyOOnpoBoja WM B
OTIENIBHBIX €r0 MECTaX, IOJBEPKEHHBIX Ie(eKTaMm.

CornacHo COBpEMEHHON MEXIyHApOJHOU KiIacCH(UKAIMK BHYTPEHHHUE 3aIIUTHBIC TIOKPHI-
TUSL MOTYT BBINOJHSATHCSA B BHJIE: HAOPBI3TOBBIX 000J0YEK, CIUIOIIHBIX TMOKPBITHH, CHUpPAIbHBIX
000JI04€K, TOYCYHBIX (MECTHBIX ) MTOKPBITUH.

N3 mMHOroo0pasust CymecTBYIOIUX METOAOB BOCCTAHOBJIEHUS BOIOIPOBOJIHBIX U BOJOOT-
BOJISIIMX CeTel OecTpaHIIEHHBIMU CIIOCOOAMU MOXHO BBIJICIUTH CIEAYIOUINE, MOTYyYHBIINE HAaH-
Oosblee pacnpoCTpaHEHUE B MUPOBOM MPaKTHKE:

v/ HaHeceHHe IeMeHTHO-Tiecuanbix MOokpeIThit (I{I1I1) Ha BHYTPEHHIOI TOBEPXHOCTH BOCCTA-

HaBJIMBaEMOT0 TPyOOIIPOBOIA;

v/ TpPOTAaCKWBaHWE HOBOTO TPYOOIPOBOJA B MOBPEKIEHHBIA CTAphIi (C €ro paspyuieHHEM H

0e3 pa3pyIIeHus ) ¢ TOMOIIBIO CIIEUATBHBIX YCTPOHUCTB, HAIPUMEP, THEBMOTIPOOOMHUKOB;

v/ mporackuBaHWe THOKOM (TIPEIBApUTEIBHO CKATOM WiH cloxeHHoi U-o0pa3uoit hopmbr)
HOJIMMEPHOM TPyOBl BHYTPh CTAPOTr0 PEMOHTHPYEMOTO TPyOOIPOBOA;
NPOTACKMBAHUE CIJIOUTHBIX 3aIIUTHBIX MOKPBITHIA U3 PA3ITUYHBIX MOJIUMEPHBIX MaTEPUATIOB;
UCIOJIb30BaHUE TMOKUX 3JIEMEHTOB M3 JIMCTOBOIO Marepuana ¢ 3y0uaTod CKperuistouien
CTPYKTYpPOI;

v\ HCIOJIB30BaHKE TMOKOr0 KOMOMHHPOBAHHOIO pyKaBa (4yJiKa), IO3BOJISIOIIET0 (GOPMOBATH

HOBYIO KOMITO3UTHYIO TpyOy BHYTPH CTapoii;

v\ HCIOJIB30BaHKME PYJIOHHON HaBMBKM (OECKOHEUYHOM NMPO(MIBHON JIEHTHI) Ha BHYTPEHHIOK

MOBEPXHOCTh CTAPOT0 TPyOONPOBOAA;

v/ HaHEeCeHHE TOYCUYHBIX (MECTHBIX) MOKPBITHH U IPyTHE.

Kaxnplif U3 nepeuncieHHbIX METOI0B BOCCTAHOBIICHUS OTIMYACTCS CHEUU(PUIECKIMU 0CO-
OEHHOCTSAMHU M MMEET CBOM IPEUMYIIECTBA, HA OCHOBE KOTOPBIX OMPEIEIAETCS COOTBETCTBYIOILAs
001acTh UX MPUMEHEHHUS U PEMOHTa BOJOMPOBOAHBIX U BOAOOTBOAALIMX ceTeil. Llemecoobpas-
HOCTb UCIOJIB30BAHUS TOTO WJIM MHOTO METO/A ONpEAeNseTcs MOoCie IeTaNbHbIX JUAarHOCTHUECKUX
oOclleZIOBaHUI ¥ 3aKIIOUEHHS] TEXHHUYECKOW SKCHEPTU3bl. B KakOM KOHKPETHOM Ciydae pac-
CMOTpPEHUIO MOJIEKAT COCTOSTHHE TPyOONpoBOAA, €ro pa3Mepsl, BUJ TPAHCIIOPTUPYEMOM Cpemsl,
OKpY’Karomias moj3eMHast HHPPACTPYyKTypa, TUIl TPYHTOB, HAJIMUUE MOJ3EMHBIX BOJ U PSA APYTUX
(haKkTOpOB, CIIOCOOHBIX MOBIHUATH HA BEIOOP METO/1a BOCCTAHOBJICHUSI.

[IpencraBuM KpaTKoe ONMHCAaHHE HEKOTOPBIX U3 MEPEUUCICHHBIX BBIIIE METOA0B OecTpaH-
IEHOTO0 BOCCTAHOBJIEHHS BOJONPOBOAHBIX U BOJOOTBOASIIUX CETEH.

Hanecenue yemenmno-necuanvix nokpvimuii (L[I111) na eénympennioro nosepxnocms mpyoo-
npoeo0os (Habpwlzeosvlil Memod). Vicnonp3oBanne HaOPBHI3TOBOIO METOAa MyTEM HAHECCHHS Iie-
MEHTHO-TIECUAHBIX TOKPBITHH HEOOXOAMMO paccMaTpHUBaTh B MCTOPUYECKOM acIleKTe M, MPexae
BCEr0, KaK aHTMKOPPO3UOHHYIO U30JIALUIO BHYTPEHHEH MOBEPXHOCTH TPYOOIPOBOIOB.

Hauano ocBoenusi OecTpaHIICHHBIX TEXHOJIOTUN B HAIlIEH CTpaHEe B BUJE HAJIOKCHHS aHTH-
KOPPO3HOHHOH M30JILUM Ha BHYTPEHHIOKO IOBEPXHOCTh BETXUX TPYOOIPOBOIOB B MOJIEBBIX YCIIO-
BusiX oTHocuTcs K 40-pIM roaM XX Beka. OTHUMU U3 MEPBBIX 3aIIUTHBIX MAaTEPUAIOB TPYOOIpo-
BOJIOB OBLTM KPACOYHBIE MOKPBHITHSI M OMTYMHAast M30JsIIus (achaabTUPOBKA), KOTOPHIE TTO3BOJISUIH
IPOJJIUTH CPOK CIYXKObI TPYOOIPOBOJOB Ha HECKOJBKO JieT. OHAKO MpaKTHKa KCIUTyaTaluH IMo-
Kazana, uaro nocie 10-12 net paboTsl TpyOonpoBoaa achaabTUPOBKA pa3pyliaiack, MpeBpamiasich B
XPYIIKYIO TIOPUCTYIO Maccy, a uepe3 20 jgeT mopucrocts coctaBisiia 1o 60 %, uro 6osnee He obec-
NIEYNBAJIO COXPAHHOCTH CTEHOK TPYOBI.

B 50-60 romax mpomutoro Beka ObUTH MPEANPUHATHI TOMBITKA IPUMEHEHUSI B KaUueCTBE pe-
MOHTHBIX MOKpPBITUH IUIACTMAaCCOBOM KPOILIKH, HAIMBUIIEMONM HAa BHYTPEHHIOIO MOBEPXHOCTH IOJ-
3€MHBIX TPYOOIIPOBOIOB, OHAKO JAHHBIA METOJ] M3-3a CJIOXKHOCTH TEXHOJIOTUU HE HAIIET IIUPOKO-
IO pacIpoOCTpaHEHUs, HECMOTPSI Ha pa3HOO0pa3ne NPEeAIOKEHHBIX 3aIlUTHBIX MAaTEPUAIIOB.

B ToT %€ mepuo I 3aIUThl HAXOAAIUXCA Mo/ 3eMIIEH TpyOOIIpOBOIOB HAYAIH MPHUME-
HATh acOECTOLIEMEHTHBIE MOKPHITHSI, HAHOCUMbIE MEXAHU3HPOBAHHBIM CIIOCOOOM, KOTOPBIH 0Oec-
NeYrBaJl BBICOKYIO IUIOTHOCTh M XOPOLIEE CLEIUIEHHE C METAJJIOM Ha BHYTPEHHEW MOBEPXHOCTU
TpyO. Il yMEHBIIEHUs LIEPOXOBATOCTU CTEHOK TPYO OJHOBPEMEHHO C HAJIOKEHHEM pacTBOpa

AN
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MPOU3BOIMIIOCH 3arJIAKUBAHUE €T0 BPAIAIOIUMHUCS JIoNaTKaMu. J[aHHBIN METOJ] M TEXHOJIOTHSI Ha-
HECEHHs pacTBOpa CTajl cBO€OOpa3HbIM IMPEIBECTHUKOM MPUMEHEHHUs B Halllel cTpaHe Oosee co-
BEPILIEHHOTO0, Y()(PEKTUBHOTO U HKOJIOTHYHOTO [IEMEHTHO-TIECYAHOTO TTOKPBITHSI.

Heo0xo1muMo 0TMETUTB, YTO 3aIIUTHBIE CBOMCTBA IEMEHTHOTO IMOKPBITUS MO OTHOILIEHUIO K
MeTallTy u3BecTHBI yxke O0osee 150 mer. Emé B 1836 rogy Ha ocHOBE UCCIENOBaHHUH (paHITy3CKON
AkaeMun Hayk ObUIO pEKOMEHJOBAaHO MPUMEHEHHE I[EMEHTa B KaueCcTBE ACLIEBOTO U MPOCTOrO
CpeAcTBa ISl 3aUUThl cTanu oT koppo3un. B CIIIA, naunnas ¢ 1931 roga, o6IuII0BKa YyT'YHHBIX U
CTaJIbHBIX TPYO LIEMEHTHBIM PACTBOPOM CTAHOBUTCS OOIIECTIPUHATON MPAKTHKOM.

Oco0o0e CBOMCTBO MOKPHITHS HA OCHOBE IIEMEHTA COCTOUT B HAJTMYHH MTACCHBHOTO M AKTHUB-
HOro 3¢ dexToB. [laccuBHbBIN AOCTUTAETCS 32 CUET MEXaHUYECKOM U30JISUU CTEHOK TPYO IPOYHBIM
3alIUTHBIM CJIOEM, a aKTUBHBINA 3()(eKT ocHOBaH 00pa30BaHMEM Ha MOBEPXHOCTH pa3Jienia LeMEHT-
HOTO TIOKPBITUS W CTEHKU TPYOBI HACKHIIIEHHOTO PacTBOpa TMAPOooKrcH Kanmbius ¢ pH = 12,6. Tlpu
ITHX YCIIOBUSX HU3KOJETUPOBAHHAS CTAlb HE MOABepraeTcs Koppo3uu. OTHOBPEMEHHO 1IEMEHTHO-
recuyaHoe MOKphITHE 00J1a1aeT CBOMCTBOM camoiieueHus. OHO 3aKI04YaeTcs B TOM, YTO TPELIMHBI U
HIeNTH, KOTOPBIE MOTYT BOSHUKHYTH B IIPOIECCE HAHECCHHSI M CXBAThIBAHUS PACTBOPA, CAMO3aKyIIO-
puBaroTCa Kak 3a c4€T pa3OyxaHus MmaTepuana, TaK M BBLACISIOIIUMUCST U3BECTKOBBIMU OTIIOXKE-
HUSMU B BUJIE KapOOHATa KaJbIusl.

[TepBbIii ONBIT MPUMEHEHHS IEMEHTHO-TIECYaHbIX MOKPHITHIE B MOCKBEe OTHOCHUTCS K 1968
rojy, Korja ObLIH MPOBEIEeHBI PA0OTHI MO 3aIIUTE YIacTKa CTATLHOTO BOJOBOJAa BTOPOTO MOAbEMA
BHyTpeHHUM auameTpoM 1200 mm u mmunoit 110 M (3-it KpacHonpecHeHnckuit BogoBox). [Iposo-
quMble Kaxapie 10 JeT co qHS MycKa B DKCIUTYaTaIUI0 BOJIOBOJIa KOMITJIEKCHBIE YKCIIEPUMEHTHI TI0
OTIpE/IeNIEHUIO0 KAaueCTBa LIEMEHTHO-TIECYAHOTO MOKPBITHS MOKa3blBAJIM €ro CTa0MJIbHOCTH, MOJ-
TBEpIKJlasi OJTOBEYHOCTh MaTepuaia v MPaBUILHOCTh MPUHSATHUS PEIICHUs 110 PCHOBAIIMU CETH I1e-
MEHTHO-TIECYaHbIM TOKPHITHEM.

OcTaBasich Ha CETOTHSIIHIN JEHh BOCTPEOOBAHHBIMH, IIEMEHTHO-TIECYaHBIC TIOKPBITUS, TEM
HE MEHee, OCTENEHHO YCTYMaloT MECTO HOBBIM MOJIMMEPHBIM MaTepHaliaM, BHITIOJHSAEMBIM B BHJIE
TOHKHUX MOJIMMEPHBIX 000JI0UEK, TUIeTel TPyO, OTIETBHBIX KOPOTKUX TPYOHBIX MOIYJEH, PyTOHHBIX
HABUBOK U APYTUM THIaM OOJIUIIOBOK.

Hanecenne BHYTpEHHUX [IEMEHTHO-TIECYAHBIX MOKPHITHI HAXOAWT PaCHpPOCTPaHEHUE IS
CTaBHBIX (PEXKE UYTYHHBIX) TPYOONPOBOIOB CUCTEM BOJIOCHAOKEHHS (HAPYKHBIM AHAMETPOM 76-
2020 MM), OAHAKO €ro MPUMEHEHHE HE MCKIIOYEHO U B CUCTEMaX BOJOOTBEACHHS (B HAMTOPHBIX
TpyOOIIPOBOIAX).

PaboThl M0 HaHECEHWIO IEMEHTHO-TIECYAHBIX TOKPHITHIA BBITIONHSAIOTCS METOJOM IICH-
TpUPYTUPOBAaHUS MM LEHTPOOEKHOro HaOpbsra. OHU BKIIIOYAIOT MPOBEACHHUE IOJITOTOBH-
TETbHBIX TEXHUYECKIX MEPOIPHUATHIHA, a TAK)KE TIOJTOTOBKY W IMPUTOTOBIIEHNE KOMIOHEHTOB CMECH
(cm. rmaBy 1). OGpasyroiieecss Ha BHYyTPEHHEH CTEHKE TPyOOIpOBO/Ia IIEMEHTHO-TIECYaHbIC MTOKPHI-
TUSL SIBJISIFOTCSI HAJIE&KHBIM CPEICTBOM JIMKBUIALMU PA3IMYHOTO poaa Ae(eKTOoB, a TakKe aHTH-
KOpPPO3MOHHBIM MaTepuaioM. OJHAaKO TaKue MOKPBITUS HE MOTYT OBITh MCIOIb30BaHbI ISl BOC-
CTaHOBJICHUS CHIIBHO pa3pylIEHHBIX TPYOOIIPOBOIOB.

KonTpo:s 3a mporieccom HaHeceHUs! 000JI0YEK COCTOMT B W3MEPEHUU TOJIIMHBI 3allUT-
HOTO CJIOS ¥ TPOBEpKH KadecTBa mnutudoBanus. [locie HaHECEHUS 3aIIUTHOTO MOKPHITHUS Ha
BHYTPEHHIOIO TIOBEPXHOCTh METAJUTMUECKOTO TPYOOIIPOBOa MOCIEIHUN MOKET pacCMaTpUBaThCs B
KaueCcTBE MHOTOCIIOMHON TpyObl, BHYTPEHHSS TOBEPXHOCTh KOTOPOU BBITIOJIHEHA U3 TI1aJIKOTO TOH-
KOCTEHHOIr0 0E€TOHA C MPUCYIIMMHU €My IPOYHOCTHBIMH MOKa3aTEeIIMU U TUIPABINYECKUMU XapaK-
TEPUCTUKAMH MOTOKA.

Co BpeMeHeM mocjie HHTEHCUBHOM J3KCIUTyaTallud TPYOOIIPOBOa MOXKET MPOUCXOIUThH Me-
XaHUYECKOE MM XMMHUYECKOE pa3pylIEHUE 3alIUTHOTO Clios. MeXaHWYecKoe pa3pylieHHe MOKpPbI-
TUSl BBI3BIBACTCS PAJOM CIEAYIOLUIUX OOCTOSATENbCTB: M30BITOUHON MPOHUIIAEMOCTHIO MOKPBITHIA,
JUTSL UCKITIOYEHHSI KOTOpOoi Heobxomuma ero mioTHocTh 300-400 KI‘/M3; MOSIBJICHUEM TPELIUH, B
OCHOBHOM, M3-3a HapyIIEHUs TEXHOJOTMH MPUTOTOBJICHUS U HAHECEHUS MOKPBITUS (Hampumep,
HECOOMIOZICHUS ~ BOJIOLIEMEHTHOTO OTHONICHHS, OTCYTCTBUSI  CHEIMAIBHBIX  J00aBOK-
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IUIACTU(HUKATOPOB); HPO3UEH, MPOSBISIOLICHCS IPH CKOPOCTAX TEUEHHsI BOABI IO Tpybdam Oonee 4
M/C WU OOJBIITUMU TEMIIEPATYPHBIMH TIEPETIaIaMH.

B cBoro ouepep XUMUYECKOE Pa3pyIICHHE MTOKPBITHH MOKET OBITh BBI3BAHO CJICIYIOIIMMHU
MpUYMHAMU: arpecCUBHOCTHIO CO2, BO3AEHCTBUEM CHIIBHBIX KUCIOT, BBICOKUX KOHIIEHTpAlUid am-
MHUaKa, Cylb(})aToB, CHIIBHBIX IIEI0YEH, a TaKKe OMOIIOTUYECKON KOPPO3Hel ¢ 00pa3oBaHUEM Cepo-
Bogopoaa (HS). IlepeuniciienHple 00CTOATEILCTBA MO3BOJISIOT CENATh BBIBO, UTO JJIsSI BOJOIPO-
BOJIHBIX TPYO, 3alIUINEHHBIX [[EMEHTHO-TIECYaHBIMH MOKPHITHSIMH, HauOoJee XapakKTEepHBIMH (ak-
TOpaMU pa3pylLIeHHs SBISIOTCS MEXaHHMYECKHe, a JJIs BOAOOTBOIALINX KaK MEXaHHMYeCKHe, TaKk U
xumuyeckue. [locieanee BO MHOTOM IMPEIOIPEENseT 1eIeco00pa3HOCTh UCIIOIb30BaHMS 3allUT-
HBIX I[EMEHTHO-TIECYaHBIX MOKPBHITUH B BOJOOTBOISIINX CETAX, TPAHCHIOPTHPYIOIIUX arpecCUBHbIE
K MOKPBITUSIM CTOYHbBIE BOBI.

Kak oTmeuanoch Bblllle, METOJl PEMOHTa TPYOOIPOBOJOB C HAHECEHHEM ILIEMEHTHO-
MeCYaHbIX MOKPBITUNA UCIOJIB3YETCS YK€ HECKOJIbKO JecaTuiieTuid. (OJHAKO NMPUMEHEHUE ero He
BCEra BO3MOXHO WM HEI()(PEKTUBHO INpHU Pa3BETBIEHHOMN CETH, BKIIOYAIOIIEH TPyOOIPOBOIbI
pazHoro nuaMmerpa. B 3TuX ciyyasix Npu HAHECEHUHM IIEMEHTHO-TIECUAHBIX IOKPBITUH MOXET
MIPOU30NTH 3aKyNOpKa OTBETBICHUI (IEPEMbIU€K) C MEHBIIUMHU IMPOXOJHBIMH CEUCHUSIMH.

C nmpyroii CTOpOHBI, €CIIH UMEETCs aJbTEPHATHBA HUCIIOJIB30BAHMS JIBYX CIOCOOOB PEeHOBA-
UK CETH - TPOKJIaAKU HOBOro Tpyoomposoxaa ¢ LIIIIT uiu pemonTa craporo ¢ Hanecenuem L{ITI1
Ha MECTe, TO Yallle MPeAnoYTeHre OTAAI0T BTOpoMy. OOBICHEHHEM MOXKET CIYKUTh TOT (aKT, YTO
n30exaTh MOBPEXKACHHS (B MEPUOJA TPAHCHOPTUPOBKHM WJIM YKIIAIKH) HOBBIX TPYOOTPOBOIOB C
npensaputenbHo HaHecEHHBIM LI1IT (T.€. B 3aBOJICKUX YCIOBUSAX) OYCHB TPYIHO. TpyOOIIPOBOIBI C
HaneceHHbIM L{I1I1 MoryT OBITH IOBEPTHYTHI HArpy3Ke ¢ paanycom u3ruda He menee 500 - kpat-
HOTO nuameTpa TpyOs! (repmanckue Hopmbl DIN 2614).

B nocnennee Bpemst anbTepHATHBONM HAHECEHMIO IIEMEHTHO-TIECYaHBIX MOKPBITHI HAa BHYT-
PEHHIOI0 TIOBEPXHOCTh TPYOOMPOBOIOB CTANO CIYKUTh HANbLICHHE OBICTPO 3aTBEPICBAIOIINX HA
BO3/JyXe CIELUAIbHBIX COCTABOB, CTOMKUX K arpecCHBHBIM BEIIECTBaM, HAIpHUMEp, 1O METOAY
Tpaiiton, pa3pabotannomy ¢upmoit Cues (CLLIA). B ornuume oT HeMEeHTHPOBaHUS, IIPU KOTOPOM
HAHOCUTCSI TOCTATOYHO TOJICTBIM CJION 3alIMTHOW OOOJIOYKH M HE WCKIFYEHO CIIOI3aHUE €€ I10[
JNEHCTBUEM CHIIBI TSHKECTH, OOJUIIOBKA IO TEXHOJOTHH TpaiToH, ucmonb3yomei cBbiie 20 pas-
JIMYHBIX BEILIECTB, UMEET TONIINHY | MM M 3acThiBaeT B TeueHue 30 MUH NpOTUB 24 4 NpU HaHECe-
HUU [IEMEHTHO-TIECYaHOU 000JI0UKH.

Habpp13roBbie METOIbI BOCCTAHOBIIEHHUSI BOJOOTBOIALIMX TPYOOIIPOBOIOB UMEIOT €Ul OJTHO
npeumyiiecTBo. OHO MPOSIBUIIOCH JUIIb B TOCIEIHUE TO/Ibl MPU PELIEHUU BOIPOCOB COBMEIIECHUS
OOHOBJIEHHSI BOJOOTBOJSALINX KOJUJIEKTOPOB C MPOKJIAJAKOW B HUX ONTHKOBOJIOKOHHBIX Kaleseil.
OTtBepkaemas Ha MecTe 00jenKa JI000ro BUAa COCOOCTBYET HAJAEKHOMY KpEIUICHUIO B BEpX-
Hell YaCTH BHYTPEHHEH MOBEPXHOCTH TPYyOONpOBOJa CIEHUaIbHBIX MOAYNIEH ¢ KabeasiMu pa3iud-
HOTO Ha3Ha4YeHHsA. TakuMm o0pa3oM, JOCTHraeTcs ABOHHON 3((EeKT: MPOBOAUTCS FKOHOMUYHBINA
OeCTpaHIIICHHBIH PEMOHT TPYOOTIPOBOJHOM CETH, U KOMMEPIHAIU3AIMs yCTOTO MPOCTPAHCTBA B
BEpXHEH yacTu TpyOOIIpOBOIOB.

IIpomackusanue Ho8020 mpydONPoOBOOa 8 NOBPEHCOEHHDI CMAPLLIL (C €20 paspyuleHuem u
0e3 paspywenus). OCHOBHBIM JOCTOMHCTBOM JAHHOTO METO/a SIBJSIETCS BO3MOXKHOCTH BOCCTa-
HOBJICHHUSI CHJIBHO pa3pyLIEHHBIX TPYyOOIPOBOIOB MyTEM MPOKIAIKU HOBOIO, HAIIPUMED, OTUITH-
nenoBoro Huskoro aasnenus (ITHJ]) ma mecte craporo. [IpoTackuBaHnue HOBOro TpyOOINpoBOjaa B
CTapblil HanboJee MepCcrneKTUBHO B TeX ClIydasx, KOrjia HeoOXoauma IMOJIHas 3aMeHa BETXOTo Tpy-
0OIpOBOIa C YBEIIUYCHUEM JTHAMETPa CETH.

B oTtedecTBeHHOI M 3apyOeKHON MPaKTUKE HAIMIEN MIMPOKOE MPUMEHEHUE METOJ pa3py-
IICHHUS CTapbIX TPYO MO Tpacce MeXy JABYMS KOJIOAIIAMH C MPOTACKMBAHMEM B OCBOOOXKIaroliee
IPOCTPAHCTBO OTAEIBHBIX TPYyOUaThIX MoayIiei (puc. 2.1).
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Puc. 2.1 Cxema paspyuieHusi CTaporo TpyoonpoBojia 1 NpOTACKMBAHMS HOBOI'0 U3 OT/e/Ib-
HBIX MOAYJIeH ¢ OMOIIbIO THEBMOYAAPHONH MALIMHBI.
1- nHeBMaTnyeckas nebéaka, 2- KoMIpeccop, 3- CeKIUU(MOAYIN) HOBOTO TpyOomnpoBoaa, 4- pado-
YUH KOJIOJIEIl, 5S- BO3yXOOTBOJIHOM IUIAHT, 6- MTHEBMOY/JapHasi MallluHa, 7- HOBBIH TPyOOIPOBOI,
8- pacmupurens, 9- 3ameHsieMblil TpyoonpoBos, 10- ankep, 11- mpuémuslii konoxen, 12- Tpoc je-
0€nKu.

[Tocne pa3pylieHust CTapblx TPyOONIPOBOJOB HMX MECTO MOTYT 3aHMMaTh HOBBIE U3 pas-
JUYHBIX MAaTE€pPHAJIOB, KaK MPABMUJIO, HECKOJBKO OOJIBLIETO AMAMETPa, YEM BBILIEALINE U3 CTPOSL.
Bectpanmielinplii MeTo] 3aMeHBI TPYO MyTEM paspylieHHs] ¥ TPOTATUBAHHUS HOBBIX HMEET HEKO-
TOpBIE IPEUMYIIECTBA 110 CPABHEHUIO C APYTUMH:  yBEIUYEHUE AMaMeTpa TpyObl BeNET K IIO-
BBIICHUIO €€ TPOIYCKHOW CITIOCOOHOCTH; TPH PEATHU3alUU METOAA MOXKET HCIOIb30BaThCs
TpyOONPOBOJ U3 MOJMMEPHBIX MaTEPHANIOB, KOTOPbIH HE HMMEET CTBIKOBBIX COEIUHEHWH U BbI-
JepKuBaeT OOJNbIIME HArpy3kd Ipu cpoke oskcruryarauu — 50-100 mer. Kpome toro, meron
MOYKHO HCIOJIb30BaTh B HECTAOMJIBHBIX IPYHTAX INPH MUHUMAJIBHOW pa3pabOTKe MOCIEIHUX B Ie-
pUOZ PEKOHCTPYKIIMH.

ITpoTsiruBanne HOBOro TPyOONPOBOAA C MapalIEIbHBIM pPa3pyLICHUEM CTapOr0 MOKET
OCYILECTBIISITHCSL C TOMOUIbI0 TTHEBMOYJIAPHBIX MALIMH WM ITHEBMONPOOOWHUKOB, OCHAIIEHHBIX
CIepeId Pa3pyIIAIOIIUMU THIB3aMH C COOTBETCTBYIOIIMMHU HOXaMmu (puc. 2.2).

Puc. 2.2. KommiekTt nHeBMonpodoiinnka pupmbl GRUNDOKRACK c pa3pymamomeii rujib-
3011 M pacIIMpHUTEIeM.

1- Tpoc nebénku, 2- HampaBIAIOIIAs ITAHTa, 3- pa3pyLIaloONas THIb3a-HOXK, 4- PaCIIUPUTEIb,
5- KJIEMMBI, 6- IIUTAHT BBICOKOT'O 1aBJICHHUS.

[lepeaBmkeHne yCTpoicTBa MO TPACCE CTAPOro TPyOOMPOBOIA OCYLIECTBISETCS ¢ TOMOIIBIO
SHEPTHH, TOJIy9aeMOn 0T KOMITpeccopa. BanmaMbIBarommii HOX pa3pyliaeT cTapyro Tpyoy u yIioT-
HSIET OCKOJIKU B OKPY>KaIOLINI MPUPOIHBIA MaccuB. Pacmmpurens co3qaét yBenu4eHHbIH TPOpUIIb
JUIsL HOBOM TpyOBl, KOTOpasi 3aTATUBAETCS B OCBOOOXKAAOIIEECs MPOCTPAHCTBO OJHOBPEMEHHO C
IIPOLIECCOM Pa3PYIIECHHUS.

B nocnennue roasl B Poccum Ha psAne 0OBEKTOB HCIOJIB30BalaCh TEXHOJOTHS — 3aMEHBI
BETXUX HEMETATMUECKUX TPYOOIIPOBOIOB TIOCIE HX Pa3pyLICHHs IOJUATHICHOBBIMU C IIOMO-
IIbI0 PACKATUYMKOB. JlaHHAs TEXHOJOTWs MPEAYyCMATPUBAET UCIIOIb30BAHUE CIIELMAIBHOIO pa-
0oyero opraHa - pacKaT4MKa C CHJIOBBIM MPUBOAOM. PackaTumk ycraHaBIuBaeTcs B pabounii
KOTJIOBAaH IIpU MOMOIIM KpaHa WM BpydHylo. [locne oGecrieueHnn COOCHOCTH pacKaT4yuKa U pas-
pyliaeMoro TpyOOINpOBOAa OCYIIECTBIISIETCS BBEPTHIBAHHE pacKaTyMKa B TPYOONPOBOI U BIaB-
JUBaHWE OOJIOMKOB Pa3pylIEHHOW TPYOBI B CTEHKH 00pazyeMoil CKBaKMHBI. [Ipu 3TOM TpyHT
BBITECHSICTCS B PaJUATHHOM HANPaBICHUU W BOKPYT CKBAXKUHBI 00pa3yeTcs YIUIOTHEHHAS 30HA
rpyHTta. [IpakTrka moka3plBaeT, 4TO MOBEPXHOCTHBIN CJIOM rpyHTa ToiammHou 10-15 MM B cren-
Kax CKBaXHHbl HACTOJIBKO CIIPECCOBAaH, 4YTO €ro IMPOYHOCTb COINOCTaBMMa C IPOYHOCTHIO
OeTOHHOU TpyOBI TOM e TommuHbL. [lociae BrIxomga pabouero opraHa B MPUEMHBIA KOTJIOBaH H
€ro OTCOCIWHEHUS K KOHIy TPUBOIAHBIX INTAHT TMOJCOCAUHSIOT TOJUITUICHOBYIO TPYOyY



14

(LETMKOBYIO WJIM OTHAEIbHBIMU CEKLHUSAMH), KOTOPYIO 3aTATHBAIOT B OOPa30BaBIIYIOCS CKBAXKH-
Hy OOpaTHBIM XOJIOM ILTaHT.

Heo6Xx0a1M0 OTMETUTB, YTO OCHOBHOM HEJJOCTATOK JBYX NEPEUHCICHHBIX METOI0B IpOTac-
KHWBaHUsS TPYOOIIPOBOJIOB € MOMOUIbIO THEBMONPOOOWHUKOB U PACKaTYUKOB COCTOUT B TOM, YTO B
IPYHTE BO3HUKAIOT yJapHbIE BOJHBI, KOTOPbIE MOTYT IOBPEAUTH PACIIOJIOKEHHBIE B HEMOCPECT-
BEHHOH OJIM30CTH OT BOCCTaHABIMBAEMOTro TPyOONpPOBOAAa KOMMYHHMKAIIMK MM HAPYLIUTh I'PYHTO-
BBII CBOJI BOKPYI' HHX, YTO B MOCJEJICTBHH MPUBOAUT K PA3TUYHBIM JepeKTaM, BIUIOTh 70 Pa3py-
IIEHUS TIepeceKaroInXcs KOMMYHUKAMHA. [l UCKIIIOUEHMSI 9THX SIBJIEHUH JTOJIKHA OBITh 1€TAIbHO
U3y4yeHa reonoJOCHOBA U MPOBEACHO IMpeBapUTeNIbHOE IIypPOBaHUE, MTOITBEPKAAIONIEE UIH OIl-
poBepraroliee Haln4ue COCEACTBYIOIUX KOMMYHUKAIMI Ha 0€3011aCHOM PacCTOSHUM.

Ha ceromusmHuii eHb CIIOCOOBI pa3pylIeHUs CTapblX TPYO W3 TaKMX MATEpHAIOB Kak
acOeCTOLEMEHT, YYyryH, K€paMHuKa, IUIaCTUK IIMPOKO MPUMEHSAIOTCA B psjie cTpaH. B mocnen-
HUE TO/bI Ha PAJIC OTEYECTBEHHBIX U 3apYOEKHBIX 00BEKTOB PEHOBAIIMH MPOBOIMINCH PAOOTHl MO
pa3pylIEHUIO CTAJIBHBIX TPYOONpoBOAOB. [l 3TOro MCHOIB30BAJICS Pa3pylIArOIIUN HAKOHEY-
HUK, JeHCTBYIOIIMN KaKk KOHCEPBHBIA HOXK U pa3pe3aronvii TpyOONnpoBOA Ha JBE MOJOBHUHBL
CpenHssi CKOPOCTh MEPEABUKEHHSI YCTAHOBKH C PaspylIAOIIMM HAKOHEYHUKOM COCTaBIIAET IO-
psaaka 80 m/u. HekoTopoe CHMKEHHE CKOPOCTH HaOJIOAAeTCsl JIMIIb TMPH TMPOXOXKACHUU HAKO-
HEYHUKA 4epe3 pe3bO0OBBIC COCIMHEHHS TPYO.

Bectpaniueiinas 3aMeHa cTapbix TpyOOIPOBOAOB HAa HOBBIE MOXKET MTPOU3BOAUTHCS U 06€3 HX
pa3pyllIeHus: cXxeMa IIPOTaCKMBaHHUs HOBOT'O MOJIMMEPHOro TPyOONpoBOAa B CTAPBIN MpEICTaBICHA
Ha puc. 2.3.

Puc. 2.3 BoccraHoB/ieHHe y4acTKa BeTXO0l BOJAONPOBOAHOI ceTH 0e3 pa3pyuieHust
¢ MOMOIUBIO NMOJIMMEPHBIX TPYO.

B nanHOM citydae Mcnosb3yercsi HOBBIM MOJMMEPHBIN TPyOOIpPOBOA, cMaThIBaeMbIii ¢ 00-
Ounbl (OyxTHI, OapabaHa) U MPOTATUBAEMBIN C TIOMOIILIO TTHEBMOJICOENKN U Tpoca depe3 QyTisp u
KOJIOZEI] B BETXUM y4acTOK BOAOIPOBOAHOM CETH. YUHUTHIBAs MPEAPACIOI0KEHHOCTD MOJIUITUIIE-
HOBBIX TPYO K HOpe3aM CIy4allHbIMU TBEPABIMH BKJIIOUCHUSIMU B KaHaJle NPU NPOTATMBAHUY, VIS
CHIDKEHHSI 10 MUHMMYMa BO3MOKHOCTH TOBPEXKICHUS HApy>KHOW HMOBEPXHOCTU TPyOOIpoBOna
MOTYT IPUMEHSATBCS CIIELHAIbHbIE KOPOTKHE IJIACTMAcCCOBBIE CETMEHTBI U PEHKH, KOTOPbIE HaJe-
BAIOTCSl Ha IPOTATHBAEMBII TPYyOOIIPOBO Yepe3 ONpeeieHHbIi nHTepBai (puc. 2.4).

Puc. 2.4 TlnacTmMaccoBble cerMeHThI U peiikn oTeyecTBeHHOH pupmbl OAO «MeTtadpakc»
JJIS1 3A1IUTHI TPYOONPOBOAOB NP NPOTATUBAHUM.
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JlpyrumMu crioco0aMu 3aIluThl MOJUATUIICHOBBIX TPYO OT mope3a HapyKHOH MOBEPXHOCTH
CIIy)KaT: HaHECEHUE B 3aBOJCKUX YCIOBHUSAX YTOJIIEHHON BHEIIHEHW 000JI0YKHU, YTOOBI BO3MOXHbBIE
HOBPEXJCHUS 3aTPOHYJIHM TOJIBKO €€; MCIIOJIb30BaHHE MOJUATUICHOBBIX TPYO CO CTOMKON K Mexa-
HUYECKHUM TOBPEKICHUSM HAPY>KHON TTOJIMITPONUICHOBOM 000JIOUKOM.

B psane roponos Poccun mpu BoccTaHOBICHMH BOJOOTBOSINEH ceTH 03 pa3pyIIeHUs U ¢
paspylIeHHeM LMIUPOKO HCIONb3YIOT KOPOTKHE TpyOHbIe monuMepHbie Moaynu. [Ipu aTom ocoboe
BHUMAaHME MPU MX UCIOJB30BAHUM JJIs OECTPAHIIEHHOTO BOCCTAHOBIICHUS YJENSACTCS KOHCTPYK-
UM COCIMHHUTENBHBIX y3710B. Hampumep, coenunenue Tpyo u3 monuBuHuixiopuaa (IIBX) Bei-
HOJHETCS Ha pacTpydax C yIJIOTHEHHEM PE3MHOBBIMH KOJIbLIAMH, a TaKKe CckienBaHueM. Kiee-
BbI€ COEMHEHUS UMEIOT TPOJIOJDKUTENBHYIO [0 BPEMEHH TEXHOJIOTUYECKYIO Tay3y (BpeMsi Mexay
OKOHYaHHEM TIpollecca U JOMYCTUMOCTBIO MPUIIOKEHUS MOHTA)XXHBIX Harpy3ok AJisi oOecreyeHus
COOTBETCTBYIOIICH mpouyHocTH): oT 0,5 yaca (Ipu UCKYCCTBEHHOM MPOTPEBE KJIEEBOTO CTHIKA) [0
CyTOK (1Ipu (POpMHUPOBAHHUHU KJICEBOT'O I1IBA B €CTECTBEHHBIX YCIOBHX 0€3 MMOI0TPeBa).

OCHOBHBIM CTIOCOOOM COEAMHEHHs] TPYO U3 MOIHOJIEPUHOB SABISETCS KOHTAKTHAsl CBapKa
BCTHIK. /{7151 MOTydeHusl KaUeCTBEHHOTO COSAMHEHUS TaKKe TpeOyeTcs MpOJOJDKUTEIbHAS TEXHO-
noruueckas maysa (20 munyT). Ha puc. 2.5 nokazana ycraHoBKa Jyuisi cBapku Tpyo nuamerpom 900
MM B IUIETh B TIOJIEBBIX YCIOBHSX.

Puc. 2.5. ®parMeHT NOAroTOBKH NMOJUMEPHBIX TPYO 1JI51 CBAPKH.

CoenuHenus, JUIsl KOTOPBIX HE TpeOyeTcs TEXHOJIOTMYECKOH Mays3bl, ABISIOTCS pacTpyOHbIe
C PE3MHOBBIMHU YILIOTHUTEIHLHBIMU KOJbIIaMH. OJTHAKO CYIIECTBEHHBIM HEIOCTATKOM TAKHX COCIIH-
HEHMH SBJSIFOTCS UX BHEIIHME pa3Mepsl. [Ipy 3aTaruBaHuy HOBOTO TPyOOIIpOBOIa B MOJIOCTH, 00pa-
30BaHHYIO TIPH Pa3pyIICHUH CTEHOK 3aMEHSEMOT0 TpyOoImpoBoia, TpeOyeTcsi MOIIHOE 000pya0Ba-
HHUe (HampuMmep, MHEBMOYAApPHBIE MAIIMHBI), TaK KaK MCHOJb3yeTcsl OONBIIMKA MO rabapurtam U
MOITHOCTH pacumupuTesb. Kpome TOro, Hajgumuue Ha TMOBEPXHOCTH HOBOTO TPYOOIPOBOIA pac-
TPYOHBIX BBICTYIIOB, COPa3MEPHBIX IO CBOEH BEIMYMHE C OCKOJIKaMH Pa3pyIICHHBIX TpyO (Hampu-
Mep, OCTPBIX KePaMUYECKHX ), MOXKET CITOCOOCTBOBATH MX 3aXBaTy U HEKOHTPOIUPYEMOMY BOJIOYE-
HUIO BJIOJIb TOBEPXHOCTHU IUIACTMACCOBBIX TPYO. ITO HEraTUBHOE OOCTOATEIILCTBO MOYKET MPUBECTH
K TIOSIBJICHUIO TTOPE30B Ha MOBEPXHOCTH TPYObl. Takue aedekThl 11t 6€3HAMOPHBIX TPYOOIPOBOIOB
HE TaK OMNACHBI, KaK JUId HANOPHBIX. TeM He MeHee, IPU PaCIONOKEHUN TITyOOKHX MPOJOIbHBIX
MIOPE30B BOJIM3H WIENBIT TUIACTMACCOBBIX TPYO MOXET MPOM30WTH MX OBAIM3AIUS O] IECHCTBHEM
TPYHTOBBIX U TPAHCHOPTHBIX Harpy3ok. I[locneanee o6CTOSATENHCTBO CHOCOOHO MPUBECTH K TIPEXK-
JIEBPEMEHHOMY BBIXOTy TPYOOTIPOBO/IA U3 CTPOSI.

Jlnst 6ecTpaHiueiiHol cOOpkH TPyO U3 MOTMMEPHBIX MAaTepHAIIOB UCIIOIb3YIOTCS 3aMKOBBIE U
pe3nOoBbIe coenuHeHns. OHU Takke Kak W pacTpyOHbIe HE TPEOYIOT BpPEMEHH Ha TEXHOJOTHYe-
cKyio may3y. IIpu 3ToM pe3p0oBBIE COEAMHEHUS MOTYT OBITh PAa3JIMYHBIMH Kak IO CEUEHHIO (Tpe-
yrOJIbHBIC, TIPSIMOYTOJIbHBIC, TPANCIIMEBUIHBIE, OKPYIJICHHBIC), TAK U TI0 Pa3MEPHBIM XapaKTepH-
CTHKaM COCTABHBIX 3JIEMEHTOB PE3bObI U COCMHEHUS B 11€JIOM (BBICOTA, JJIMHA M IIIAT, KOJHMYECTBO
BUTKOB, HAIMYKE cOera u 3aX0HOM YacTH M MECTO €€ PACIIOIOKEHHS).

OCHOBHBIMHU JTOCTOMHCTBAaMH ONHMCAHHBIX METOJOB BOCCTAHOBIJICHUS MYyTEM MPOTACKUBAHUS
TpyO SBJISIETCSl TOCTATOYHO BBICOKASI UX MPOU3BOAUTEIBHOCTh TP OTHOCHTEIBHON MPOCTOTE OTe-
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paumii. OHAKO HEAOCTATKOM METO/a MPOTAaCKUBaHMs 0e3 pa3pyIIeHus] BETXOro TpyOomnpoBoaa siB-
JSIETCS. YMEHBIIIEHUE €0 BHYTPEHHET0 TMaMeTpa Mocie peMOHTA.

Heo6xoauMo OTMETHTH, UTO B Cilydae BbIOOpa B KauecTBEe METO/1a OecTpaHIIEeHHO peHoBa-
IIUM CETell MPOTATMBAHUS U 3aKPEIUICHUs B MPEIBAPUTENBHO Pa3pyIIaeMOM TPYOOIPOBOJE MOJH-
MEpHBIX 000JI04eK WM TPYO BO3HHMKAET HEOOXOIUMOCTH THIATEIbHON TUArHOCTUKU COCTOSHUS U
CTPYKTYpBI TPYHTa BOKPYT PEMOHTHOT'O Y4acCTKa CETH.

IIpomackusanue 0epopMupo8aHHbIX NOTUMEPHBIX MPYO U 3AUUMHBIX 000104eK 6HYMPb
pemonmupyemozo mpybonposooa. Ilpu HaHeCEHUN Ha BHYTPEHHIOI IOBEPXHOCTh TPYOONpPOBOAA
00oJoueK B BUE Je(OPMHUPOBAHHBIX (MPOPUINPOBAHHBIX, CIUTIOIIEHHBIX) TOJUMEPHBIX TPYO Ha-
psny ¢ obecrneyeHneM repMETUYHOCTH CTEHOK JOCTUraeTCsl X BBICOKAsl CONPOTUBIAEMOCTh JAMHA-
MHYECKUM Harpy3kaM. BBenenue B TpyOOmpoBOJ M 3aKperjieHHe B HEM 3alIMTHOM 00O0JIOUKU
MOYET JOCTUTaThCsl IBYMs ITyTSAMHU.

[epBblif POU3BOAUTCS MYTEM MPOTACKUBAHUS OECIIOBHOIO MOJUMEPHOIO MaTepHuasa, Ha-
npuMep, TUIACTUKOBOM TpO(HIMpOBaHHON TpyOBI, TMomepeyHoe cedeHue Koropoid wumeer U-
o0pa3Hyto ¢popMy, Ha BCIO JIMHY PEMOHTHOTO YYacTKa MEXAY ABYMS KOJIOALAMH C MOCIEAYIOIINM
npuxaTueM e€ K BHYTPEHHEH CTeHKe IMyTEéM IOoJauu MOJ JaBJI€HUEM TEIUIOHOCUTENs (HampuMep,
BOJITHOTO T1apa, ropsiueid BOABI), B TOM YHCIE, UL MPUHATHSA TMOKPBHITHEM KpYyriioi (opMmsbl (pHc.
2.6). lannas TexHojoOrHs paspadbortana ¢pupmoit Preussag u HazBana CIUIUIAHHUHT.

Puc. 2.6 ®parmenT BBoja NpopUINPOBAHHON TPYOBI B KoJI0/Ael (2) U
pacnojioxkeHusi B Tpyoonposoze (0).

C moMomipio ATOM TEXHOJOTUH W €€ MoauduKamuii BoccTaHOBIEHO cBbime 800 kM
TpyOONPOBOJIOB B pa3HBIX CTpaHax Mupa. [IperMymecTBO TEXHOJOTHH COCTOUT B TOM, UTO pe-
HOBAIIMH OCYILIECTBIISIETCSI TOHKUMHU IOJIMATUICHOBBIMU TPyOaMu, KOTOPbIE MO3BOJIIOT BOCCTAHO-
BUTh CETH MPAKTUYECKH O€3 YMEHBILICHUS KUBOT'O CEYCHUS TPYOOIIPOBOIOB.

BTtopoii myTh 3akiIr04aeTcsi BO BBEICHUH B CTAPBIA TPYOOIIPOBOI MPEABAPUTEIHLHO CKATOTO
[0 BCEMY CEUEHHIO (Ie(OPMHPOBAHHOT0) HOBOTO MOJMMEPHOTO TPYOONPOBOIA, UMEIOIIETO «Tep-
MUYECKYI0 MaMATh» MPHUHATHS MEpPBOHAYAIbHONH (QOpPMBI C TEYEHHEM BPEMEHM (TEXHOJIOTHUS
Caeiix naiiHUHT). PEMOHT 110 JaHHOMY METOY BBINOJIHSETCS IIyTEM CBApKH CEKLUM MOJMITUIIE-
HOBBIX TPYO JPYT € IPYrOM M MPOTSHKKU UX Yepe3 MyaHCOH (CHEeHaTbHYIO CYKaIOIIyI0 MaTpHILy C
MEHBIIINM TUAMETPOM, YEM JIUAMETp MOJMMEPHOU TPYObI), MOCIE Yero IJIETh BBOJAAT B CTapyIO
TpyOy C MOMOIIBIO TPOCa U JIEOENKH YCTAaHOBICHHOM B CIIEAYIONIEM I10 X0y JBH)KEHUS TPYObI KO-
aoxue (puc. 2.7).
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Puc. 2.7. ®@parmeHT Nponycka noJiJMiMepHoii TpyObl Yepe3 MaTPHUILY
JJIs1 BpEMEHHOI0 YMEHbIIIEHUs] JHaAMeTPA.

Co BpemeHeM crkarasi Tpyba pacrpsIMIISICTCs] 10 €CTECTBEHHOTO COCTOSIHHS U MTPUJIEraeT K
BHYTPCHHEH MOBEPXHOCTH BOCCTaHABIMBAaEMOro TpyoompoBoa (puc. 2.8).
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Puc. 2.8. HoBasi noaudTu/jieHoBasi Tpyb6a B cTapoM TpyOonpoBojie nocjie
NPUHATHA EPBOHAYAIBLHON (POPMBI.

[TomumepHast TpyOa pacmmpsieTcss 10 TeX TOp, MoKa €€ BHEIIHWA ITUaMeTp He JTOCTUTHET
pa3mepa BHYTPEHHETO JHaMeTpa CTaporo TpyoOIpoBoja U HE 00pa3yeT ¢ e€ro CTEHKOH IUIOTHOTO
coequHaeHus. [Ipu 3TOM OoTmagaeT HeOOXOAUMOCTh B IPUMEHEHUH [IEMEHTHOTO PAacTBOpa WIIH CIIe-
[IUATBHBIX OTBEPIUTEICH.

Ilpomackusanue CHIOWHBIX 3AUWUMHBIX NOKPLIMULL U3 PA3IUYHBIX NOJUMEPHBIX MAmepua-
n06. Ha canupyemsie TpyOOIIPOBOJIBI CUCTEM BOJOCHA0KEHUS U BOJAOOTBEJCHUS MOTYT HAHOCHTb-
Csl 3allIUTHBIE BHYTPEHHUE TOKPHITHSI (00070UKH, MEMOpaHBbI, pyKaBa), KOTOpbIC HapsAy ¢ obecre-
YEHHUEM NOJTHON Te€PMETUYHOCTH CTEHOK O00ECIEeUMBAIOT UX BBICOKYIO COMPOTUBISEMOCTh ANHAMHU-
YECKHM Harpy3KaM.

BBenenue B TpyOONIpOBO M 3aKpEIUICHHE B HEM 00O0JIOUEK MOXKET AOCTUTAThCS JIMOO Imy-
TEM MPOTACKUBaHUS OCCIIOBHOTO MOKPHITHS HA BCIO JTTMHY PEMOHTHOTO YYacTKa MEXIY JABYMS KO-
JOJIIaMU C TIOCIIEAYIOUIMM MPIKATHEM €€ CIeIUaTbHBIM IPy30M B opMe OaisioHa U mogayeu mnoa
JIaBJICHUEM TOpAYEro BO3AyXa WM BOASHOrO mapa (puc. 2.9), nmbo nocTeneHHbIM BBECHHEM Ha
PEMOHTHBIN YY4acCTOK CKPYyYEHHOH B PYJIOH 0OOJIOUKH B BHJIE UyJKa (JIaliHEpa) ¢ MpHKaTueM e€ K
CTeHKe JaBieHueM xuakoctu (puc. 2.10). BBoa 000104ku B TpyOOIIPOBO OCYIIECTBIISCTCS Yepe3
OTKPBITHIH JTFOK KOJIOJIIIA.

Puc. 2.9. Cxema HaHeceHHsI BHYTPEHHEr0 321U THOIO MOKPBITHSA U3
THOKHUX IJIACTHYECKUX MAaTePHAJIOB.
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1- BoccTaHaBIMBAaeMbIi y4acTOK TPyOONpOBOJa, 2- 3alUTHOE MOKPHITHE, 3- HANPABISIOMUN PoO-
UK, 4-nedeaka, S-Tpoc, 6-eMKOCTh C TOPSYUM BO3TyXOM (TIapoM), 7-CrieHAIbHBINA TPY3.

Puc. 2.10 Cxema HaHeceHHMs1 BHYTPEHHEr0 3allIHTHOT0 MOKPBITHS 1O
TexHogorum pupmbl Entrepose.

1- BoccTanaBnuBaeMbIil TPyOOIPOBO 2- 3alIUTHOE TIOKPHITHE B BUJE BHIBOPAYMBAIOIIETOCS

HapyKy 4yJKa, 3- HallpaBJSIOIINE POJIUKY.

B pesyinbrare nponecca noaMMepu3aliy POUCXOAUT 3aTBEPACBAHUE CIUIOMIHOMN 3aIlUTHON
000JI04KH, MOCIIEe Yero BCe YCTPOMCTBA U KUJIKOCTh U3 TpybompoBoaa yaansiorcs. KommyHuka-
IIUM MOTYT OBITh CHAHBI B SKCIUTyaTalMIO Yyepe3 HECKOJIbKO CYTOK MOCJE MPOBEACHUS ONMCAaHHBIX
omnepanuii. JlaHHBII METOJ MIUPOKO MCIOIB3YETCS PSAIOM 3aragHO-eBpONedckux (upm, B 4acT-
Hoctu: Coca, Entrepose T.P., Le Joint Jnterne u t.1.

Oco0oro BHHMMaHHUS C TEXHUYECKOW TOUKHU 3PEHHUSI 3aCIyKUBAET TEXHOJOTUs HAHECEHUs
CIUIOUIHBIX NOJUMEpPHBIX pykaBoB denukc (Phoenix), koTopslii sBisieTcss 0MHUM U3 3PPEKTUBHBIX
CIocoO0B BOCCTAHOBJIEHUS BHYTPEHHEH MOBEPXHOCTH M3HOIIEHHBIX TPYOOIPOBOJOB CUCTEM BOJO-
cHaOKeHUs ¥ Ta30CHAOKEHUSI.

Hcnonvzosanue 2ubKux snemMeHmos u3 aucmogo2o mMamepuaia ¢ 3y0uamou cKpeniaujeti
cmpykmypou. MeToll BOCCTaHOBJIEHUSI BOJOOTBOIAIIMX CETEN OCHOBAH HA MPUMEHEHUU MOJIUMEp-
HOM OOJIMIIOBKH U3 3JIEMEHTOB MPOJIOJIBHOTIO CEUEHUS, 00pa3yIOIINX MpPU CKPEIUIEHUH IPYT C JIpy-
rOM BHYTPEHHIOIO 3alIUTHYIO 000J0YKYy TpyOOompoBoja. Mero pa3paboTaH repMaHCKoi GpupmMoit
Trolining.

TexXHOIOorusI HAaHECEHU I 3alUTHOTO MOKPBITUS COCTOUT B MIPOTATMBAHUM U3 KOJIOALA Yepe3
nedeKTHBIM yJyacTOK TpyOoIpoBoga TMOKMX M BBICOKOIMPOYHBIX MOJUATHIECHOBBIX 3arOTOBOK, CO-
€/IMHSEMBIX BHYTPU TPyOONpPOBO/AA C MOMOIIBIO 3KCTPY3UOHHOM cBapKu. [ miaoTHO#N ¢ukcanuu
OOJIMIIOBKM K BHYTPEHHEW MOBEPXHOCTH TPYyOONpPOBOAA B KOJBIEBYIO MOJOCTh MEXKIY CTEHKOU
TpyObI U OOJIMIIOBKON MHBEIUPYETCS LIEMEHTHPYIOLIHI MaTepral, a B TpyOONpPOBOJ HarHeTaeTcs
BOJIa, KOTOpas pacipsiMiisieT OOJUIIOBKY U IPHKUMAET €€ K CTEHKaM.

Cucrema BHyTpeHHHX THOKHUX cerMeHTOB Trolining mo3BosisieT MpUMEHSTh Pa3IHyHbIC TUITbI
ceknuii (puc. 2.11), oTmuaromuecs APyT OT Ipyra CTPYKTYpOH MOBEPXHOCTH (OTHOCIOWHOMN, MHO-
TOCJIOIHON 1 KOMOMHUPOBAHHOM C 3aIIUTHBIMU CIIOSIMH).

-

a)

& = | [ |LE Seie N | Tt

Puc. 2.11. Cxema ycTaHOBKH JIMCTOBBIX MOJTUMEPHBIX 3y0UaThIX CEKIM MO TEXHOJI0-
ruu Trolining.



19

a). 6a3ucHasl cucTeMa YCTAaHOBKU (C OJHOM 3yOuaToil CEKIMel U 3all0JIHEHUEM ITYCTOT Me-
Ky BHYTPEHHEHW MOBEPXHOCTHIO TPYOBI U 3y0UaThIMH DJIEMEHTaMH), 0) TO JK€ C HCTIOJIb30BaHUEM
IIPOMEXYTOUHOTO 3aLIUTHOIO CJ0S, B). TO YK€ C HCIOJIb30BAaHUEM JOIOJHUTEIBHOIO YIPYTroro
3JIeMEHTa BOKPYT 3y04aToi CEeKIUU T'). CUCTeMa YCTAaHOBKH C JBYMsI 3yO4aTbIMU CEKIUSMHU:

1- moBpexxnéHHas TpyOa, 2- uHxkekrop Gupmsl Trolining, 3- 3youaras cexims, 4-3aIUTHBINA
CJIOH, 5 — yIpyruid 3JIEMEHT.

Hcnonvzoeanue 2ubkoco kombunuposannozo pykaea (uyaxa). CyIIHOCTb METOAA BOCCTa-
HOBJIEHHUSI COCTOMT B 00pa30BaHUU BHYTPH PEMOHTHOTO y4acTKa TPyOONpoOBOJa HOBON KOMIIO3HT-
HOW TOHKOCTEHHOH TpyOBbl, 00J1a1atoiei 10CTaTOYHON CaMOCTOATENbHOM Hecylel ciocOOHOCThIO
IpY MUHUMAJIbHOM CHI)KEHUHU JHaMeTpa IeHCTBYIONIEro TpyOonpoBoa.

Jlnst peanu3anuy MEeTo/ia BHYTPh BETXOro TPyOONpoBOAa yepe3 CMOTPOBBIE KOJOALBI MPO-
MyCKalOT KOMOMHUPOBAHHBIM PyKaB, MPEICTABIAIONINN COOOW MPONMUTAHHBIN TEPMOPEAKTHUBHBIM
CBSI3YIOIUM apMHUPYIOIINUNA MaTepuan (CTEKIOTKaHb, CHHTETUYECKHI BOMIOK). 3aTeM BO BHYTPEH-
HIOI0 TePMETUYHYIO 000JI0UKY KOMOMHUPOBAHHOTO pyKaBa IO JaBJICHUEM MOJAETCs TEMJIOHOCH-
Tenb (map, ropsdas BoJa), KOTOPBIH paclpaBiseT PyKaB, MPUKUMAET ero K BHYTPEHHEH MOBEPXHO-
CTH TPYOOIIPOBO/A U MOJTUMEPHUIYET CBAZYIOIIEE, 00pa3ysi HOBYIO KOMIIO3UTHYIO TPYyOy.

BbIBOpOT 1 npoaBMIKEHHE KOMOMHUPOBAHHOTO PYKaBa B TPYOOIPOBO/IE MOXHO OCYIIIECTB-
JSATh TPU TMOMOIIM THOKOTO 3JeMeHTa (Tpoca), AaBJIEHUEM KHUAKOW WM Ta30BOM Cpenbl, a TaKxKe
COBMECTHBIM HCIOJIh30BaHUEM 00OUX CIIOCOOOB.

OcCHOBHOE MPEUMYILIECTBO METOJA MPOTACKUBAHHUS KOMOMHHUPOBAHHOTO PyKaBa COCTOHT B
IPOCTOTE U JOCTYIHOCTH TEXHOJIOTUU U 00OPYAOBAaHUS JJIs e€ pean3alii, B BHICOKOM KauecTBe U
JOJITOBEYHOCTHU 3AIIUTHOTO MOKPBITHSA, BO3MOXKHOCTH PEMOHTA JAOCTATOYHO M3HOIIEHHBIX TPyOO-
MPOBOIOB (HE3aBHCHMO OT MaTepuaja W3TOTOBJICHHs) B IIMPOKOM JHAMA30HE MX TUAMETPOB U
JuiH. C MOMOIIBIO MIIACTUKOBOTO KOMOMHUPOBAHHOTO pyKaBa MOKHO BOCCTaHABIIMBATH KPYTJIbIE,
OBAJIbHBIC U CIIEIUATBHBIE MPOPUITH TPYO.

Hcnonvsosanue pynonnou Hasusku (0ecKoOHeuHOU Npo@UIbHOU leHmbl) HA 6HYMPEHHION
HOBEPXHOCMb cmapo2o mpyoonposoda. J1jis peHoBaluu O€3HAMOPHBIX BOJOOTBOISAIIMX TPYOOIpO-
BOJIOB MOT'YT pUMeHAThCs MeToabl Ribloc u  Expanda-Pipe. Onu 103BOISIFOT OOJHIIOBHIBATH
BHYTPEHHIOIO TTOBEPXHOCTH TPYOOIIPOBOIOB OJUBUHUIXJIOPUIHOMN JEHTON. IJis 3TOTO B KOJIO/IIE
YCTaHABIIMBAETCS CHELMATbHBIM CTAHOK, OCYIIECTBISIONIMNA HECKOJIbKO (YHKIUI: HaHeceHHUe
(HaBUBKY) OECKOHEYHOM JICHTHI IO BHYTPEHHEMY OUaMeTpy TpyOompoBoaa, e€ KperuieHue, 3a-
JUBKY KJICIOIIEH CMOJIbI, MPOTAJIKHWBaHHE oOpa3oBaBmierocss kapkaca u3 I[IBX BHyTpp peMoHT-
HOT'O y4acTKa TpyOONpoBO/a, pacHIMpeHUe Kapkaca s ero (UKCAIMU Ha BOCCTaHABIMBACMOM
coopyxkernu (puc. 2.12). Ilocie mporecca HaMaTbIBaHUSI OCTABIIEECs] CBOOOHOE KOJIBIIEBOE IPO-
CTPaHCTBO MEXIYy BOCCTaHABIMBAEMON TPyOOil M HOBBIM KapKacOM 3alOHSICTCS CIEeIHATbHBIM
pPacTBOPOM U YIUIOTHSIETCS TPaMOOBKOM /1J1sl TOBBIIIEHUS CTATUYECKON TPOYHOCTH.

Puc. 2.12. ®dparmMeHT HaHeCEeHHs JIEHTOYHOT0 3AIIIUTHOI0 MOKPBITHS
no texnojoruu Ribloc u3 konoxna.
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ITo apyroii Texnonmoruu, B yactHocTH Panel Lok, pa3paborannoit ¢pupmoit Camit Ltd (AB-
CTpayiusi), AJIs HaMaTbIBaHUS NPUMEHsETCs clielualibHas npoguinpoBaHHas geHTa u3 [I1BX, koro-
past umeet cHapyxu T — oOpasHble pudueHus. PudiaeHus yBelInYMBAIOT CTPYKTYPHYIO MOBEpPX-
HOCTh U 00ECIEeYMBAIOT MEXAHUYECKOE CLEMJICHUE C LIEMEHTHBIM DPACTBOPOM, HHBEKTHPYEMBIM
MEXIy OOIEeNKOW M CTEHKOH BOccTaHaBinMBaeMoro TtpyoOompoBona. IIpodunupoBanHyio JEHTY
MOYKHO MPUMEHSTh AJIsl KPYIJIBIX, OBAIbHBIX M MPSIMOYIOJbHBIX CEUCHUM TPyOOIPOBOJOB IUAMET-
poMm ot 900 MM, 001a1aI0IIMX TOCTaTOYHON HECYIIeH ClTOCOOHOCTHIO.

OtnenbHble MOAM(UKALINK METOAA PYJOHHOW HABUBKHM SIBJISIFOTCS HAa CETOAHSIIHHUNA J1€Hb
€IMHCTBEHHBIMH, IPU KOTOPBIX MOXET HE MPEeKpaIaThcsi GyHKIMOHUPOBAHUE TPYOOIIPOBOIA.

Toueunvie (Mecmuble) 3aujumusie nokpbimus. JJaHHBI TUII MOKPBITMH XapakTepeH [uis
JUKBUAAUMU OJWHOYHBIX (TOYEYHBIX) CKBO3HBIX, B TOM YHCIIE, TEPU(PEPUIHBIX TPEIIUH, BbI-
3BaHHBIX IOJBW)XKKOM I'pyHTa  (Hampumep, IpU MPOBEACHHUU BONM3M Tpacc 3€MISHBIX pa-
00T, BO3aCHCTBHEM Ha TPYOONPOBOJBI CBEPXHOPMATHUBHBIX HATPY30K OT JOPOKHOTO JIBUKECHHS,
3eMJICTPSICEHUM U T.J.), @ TAK)K€ MECTHOM KOPpPO3Uel CTEHOK TPYOOIPOBOIOB.

ITokpbITUS [UIsI TOYEHYHOIO PEMOHTAa MOI'YT TaK)K€ MHCIIOJIb30BAaThCsl B KadeCTBE repme-
TUYHBIX COEJAMHEHUHN OTICNBHBIX TPYO MpH pealn3aluyl pa3IuyHbIX CIIOCOOOB OECTpaHIIEHHOrO
BOCCTAaHOBJICHUSL CETEH.

MecTHble NMOBPEXIEHUS, SBUBIINECS NPUYMHON XUMHUECKON 3pO3UN CTEHOK TPYOOIIPOBO-
JI0B, MOTYT pa3BHBAaTbCi OYEHb OBICTPO U TNPHUBOIAT K MPEKICBPEMEHHOMY BBIXOAY TPY-
6onpoBoga u3 crpos. JlaHHBIE CTAaTHCTUKU IMTOKAa3bIBAIOT, YTO TAKOTO pojJa MOBPEKICHUS CO-
craBisitoT nopsaaka 10 % mHBI TpyOonpoBoa.

[TokpeITus V11 MECTHOTO PEMOHTA MOTYT IOCTaBIATHCA B BHJE: KHUJIKHX PacTBOPOB,
TBEPACIOIMX II0CJE ONEpaluil HAaHECEHUS Ha MOBPEXKIEHHBIE NOBEPXHOCTHU; pACTBOPOB IOJIY-
AKHUJIKOH KOHCHCTEHIMM; BOJIOKHUCTBIX MAaTEpUAIOB C MPONUTKOW cMoslaMH (IOJIU3()UPHBIMH,
ATMOKCUIHBIMH U TOJINYPETAHOBBIMH); MPOQHIBHBIX PE3WHOBBIX YIJIOTHUTENCH; THIIb3 U3 HEepxKa-
BEIONIEH CTaJM; 3JaCTUYHBIX PYKaBHBIX 3arOTOBOK; TPyOUaThIX BKJIAJABILEH U T.1.

[lepen peanu3zaryu 10000 U3 MEPEUMCICHHBIX BBIIIE METOAOB PEMOHTA JEHCTBYIOMINUX
ceTell M COOPYKEHUH BOJOCHAOXKEHMS WM BOJOOTBEIEHHUS HEOOXOIMMa MPOKIAgKa BPEMEHHBIX
Hapy>KHBIX OOBOJHBIX TpyOompoBozoB. Hampumep, B ciaydasx BOCCTAHOBJICHHS BOJOIPOBOIHBIX
ceTelt 00BOJIHBIE TPYOOTPOBOABI JOJKHEI 00ECIIEUYNBATh HA TIEPUO]] PEMOHTA MOja4y MOTPEOUTEIIO
XO03s5ICTBEHHO-TIMTHEBOM BOJBI B TPeOyeMOM KOJHMUYECTBE M COOTBETCTBYIOLIETO KauecTBa. Kpome
TOro, 0OBOIHBIE TPYOOIIPOBOIBI IOJKHBI YIOBIETBOPSTh ONPENEIEHHBIM TPEOOBAHUAM, U3JI0KEH-
HBIM B TEXHHYECKHX YCIOBHUSAX Ha MPOU3BOJCTBO PEMOHTHBIX paboT, a UMEHHO: JOJDKHBI OBICTPO
MOHTUpPOBAaTbC U  JI€MOHTHPOBATHCA MU obecreynBaTh COOTBETCTBYIOLIME CAHUTAPHO-
TUTMEHUYECKUE TTOKA3aTeI TPaHCIOpTUPYeMoit Bojbl. I10cKosIbKyY 3TH TpyOOIpPOBOIBI MPOKIIAIbI-
BAIOTCSl CHApYXH BJIOJIb TPOTYyapHBIX OOPTOBBIX KaMHEH, OHM JTOJKHBI BBIAEPKUBATh yAAphl IMH
TPAHCHOPTHBIX CPEACTB, a TAKXKE OBITh PACCUUTAHBI Ha BOCTIPUATHE TOJTHOTO THAPOINHAMHYECKOTO
JlaBJieHUs BoAbl. BecbMa BayKHBIM OOCTOSTEIBCTBOM SIBJII€TCS afanTanusi 0OBOAHBIX TPYOOIIPOBO-
JIOB K CTaHJAPTHBIM (PUTHHTaM, KOHTPOJIBHO-PETrYJINPOBOYHON U 3aIIOPHOI apMartype.

B 3aknroueHne HEOOXOIUMO OTMETUTh, YTO IIPU MHOTHUX MOJIOXKUTEJIBHBIX CTOPOHAX COBpE-
MEHHBIX TEXHOJIOTUH OeCTpaHIIEHHOr0 BOCCTAHOBJICHUS TPYOOIPOBOIOB, HENb3s JAOMYCKATh ‘M-
dopuu caHauu’, KOTOpas MOXKET OBITh CIEACTBUEM CYOBEKTHBHBIX M HE MOJIHOCTBIO OINpPABIaH-
HBIX pELICHUH, HEOOOCHOBAHHBIX KPUTEPUEB WM BeJIEHMEM MObI Ha OecTpaHIICHHBIC TEXHOJO-
rud. AOCOJIFOTHBIM TTPHOPUTET MPUMEHEHHUIO OCCTPAHIICHHBIX TEXHOJOTHHA PEMOHTa MOXET OBITh
OTJaH TOJBKO B TE€X CIIydasiX, KOraa TpeOylolue peMOHTa HHKCHEPHbIE KOMMYHHKAIIMM PacHoja-
rarfoTcs HUXKE APYTrHMX FOPOJACKUX MOA3EMHBIX COOPYKEHUH U PACKOIIKU MX CBSA3aHbI CO 3HAYMTEIb-
HbIMU TpyaHocTssMu. Hanpumep, B 'OHKOHIe, HEKOTOPBIE BOAOOTBOJAIINE KOJUIEKTOPA MPOJIOKE-
Hbl HWKE JMHUHA MeTpornojuTeHa. J[aHHOe 00CTOATENbCTBO OJHO3HAYHO OTHAET MPEANOYTEHHE
OecTpaHIIEHHBIM METOAAM B Cllydyae HEOOXOJMMOCTH PEMOHTA HIIU 3aMEHBI CETeH.
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2.1.2 HucneKkuyuoHHbll U OUAZHOCHIUYECKUI KOHMPOJIb COCIMOAHUA 6000NPOBOOHBIX U 60000M -
600AMUX cemell COBPEMEHHBIMU MEXHUUECKUMU CPeOCm8aMu.

PeMOHTHO-BOCCTaHOBUTENIbHBIE paOOTHl Ha TPYOOIPOBOJaX HE3aBHCUMO OT MPUMEHSIEMOT0o
METO/a B 00s3aTEIbHOM HOPSAKE JOJIKHBI MPEABAPATHCS KOMIUIEKCHOMY AMArHOCTHYECKOMY HMH-
CIEKIIMOHHOMY KOHTpoOmo. [IpoBeneHne MaHHBIX pabOT SBISETCS HEOTHEMIIEMOW COCTaBHOW 4a-
CTbIO OECTPAHIIEHHBIX TEXHOJOTHH BOCCTAHOBJIEHUS U PEKOHCTPYKIMM MOA3EMHBIX TPYOOIPOBO-
JIOB.

B HacTosiee Bpemsi AMarHOCTMYECKUI KOHTPOJIb COCTOSIHMS MOTEHLUANBHBIX PEMOHTHBIX
Y4aCTKOB TPYOOIPOBOIOB MIPOU3BOAUTCS TEIEBU3HOHHBIMU POOOTAMH.

TeneBu3noHHble poOOTHI MM CUCTEMBI ISl TEIEMHCIEKIIUH KOMMYHAJIBHBIX TPyOONpOBO-
JI0B BIEpBbIe NosiBUIIMCH B EBporie B cepeanne 50-x rogoB XX Beka. B 80-e roapl mpakTH4YECKH BO
BCEX Pa3BUTHIX B IPOMBIIIJIEHHOM OTHOUIEHUHU CTpaHax MpoIén OyM BHEAPEHUS POOOTOTEXHUKHU B
oTpacisixX, 00CIy)KMBAIOIIUX TOPOJICKUE MOJ3eMHbIe TpyoonpoBoasl. C Havana 90-Xx rofoB Haya-
JIOCh AKTMBHOE MCIOJIb30BaHUE TEIEPOOOTOB B HECKOJIBKMX KPYMHbIX ropoaax Poccuu. Ilpu 3tom
HE00XO0/IMMO 3aMETUTh, YTO COBPEMEHHBIE CHCTEMBbI TUArHOCTUKH SIBIISIIOTCS TOPOTOCTOSIIIUMHE KaK
JUI IPUOOPETEHUs], TaK M apeHbl, U PETYJSPHO IPUMEHSIOTCSI KOMMYHAJIBHBIMU CIIY>)KOaMH TOJIb-
KO KpymnHeHmux ropogoB. Haubonee mpoayKTUBHO TeIeIUAarHOCTUYECKHE 00CIIEIOBAaHMS MTPOBO-
nsTes B BojgokaHanax Mocksbsl u Cankr-IletepOypra, rie ocyIiecTBiIsieTcsi He TOJIbKO BIOOpOYHast
MHCIICKIINA ONPEaeNEHHBIX THIIOB TPYOOIPOBOJOB M aBapUHHBIX YYaCTKOB, HO U IJIAHOBBIH MOHH-
TOPUHT ACHCTBYIOLIMX BOJONPOBOAHBIX U BOJOOTBOSAIIUX CETEH, a TaKkKe 005A3aTEIIbHBINA TEIEKOH-
TPOJIb TPYOOIIPOBOJOB TOCJIE CTPOUTEIHCTBA UM peMoHTa. Kpome Toro, HeoOX0qMMO KOHCTaTH-
pOBaTh, YTO BEIOOPOUYHAS MHCIEKIMS TO3BOJISET OLIEHUTh COCTOSIHUE Pa3BETBIEHHBIX U MPOTSHKEH-
HBIX CETEH 0 ONPEENIEHHBIM IUIOMIAIIM U IIPOTHO3UPOBATh U3MEHEHHUE ATOrO COCTOSIHMS. JlocTH-
raeMasi ipyd 3TOM TOYHOCTb JIOCTaTOYHA AJISl BBIPAOOTKM CTPATErMM PEHOBALMU MOA3EMHBIX MHXKeE-
HEPHBIX KOMMYHUKALUH.

CoBpeMeHHbIE TENEBU3UOHHBIE POOOTHI MOT'YT COBMENIATh ()YHKIIMM JUArHOCTUKU TEXHHU-
YECKOTr'0 COCTOSIHHSI TPYyOOIIPOBOIOB U JIOKAJIBHOTO (MECTHOT0) PEMOHTA OTJEIBHBIX €r0 Y4acTKOB.
B 3TOM ciydae oHM Ha3bIBalOTCS PEMOHTHBIMU pOOOTaMHU.

Ha ceromusmHuii JeHb NpUHATA clenylomas Kiaccu(uKauus TeJIeHHCIEKIIMOHHBIX po0o-
TOB:

v/ IIepeHOCHbIE MPOTAJIKUBAEMbIE TEJIEKAMEPHI C YEPHO-0EIBIM HIIH [[BETHHIM MOHUTOPOM, yT-
J0M 60KOBOTO 0030pa 63 Tpajl. ¢ BOBMOXKHOCTBIO (POKYCHPOBKH M300paKECHHS; OHH TIPETHA-
3HAYaI0TCA Ui ONEPaTUBHOM TMAarHOCTUKUA TEXHUYECKOTO COCTOSHHS TPYO IAUAMETPOM OT
40 no 300 mm Ha paccrosaue 10 100 m;

v/ IMCTaHIMOHHO-YIPABJIIEMbIE TEJIEKAMEPHI C [[BETHHIM MOHHTOPOM, YIJIOM GOKOBOTO 0030-
pa 75 rpaz. ¢ BO3MOXHOCTbIO ()OKYCUPOBKH M300pa’keHMsI; OHU IPEJHA3HAYa0TCs Ul U~
arHOCTUKU TEXHUYECKOTo cocTostHus TpyO auamerpom ot 100 no 1200 MM Ha paccrosiHHe
10 1000 M; cHaGxkaroTcs pa3bEMOM TSl TIOJIKJIFOUYCHHS TIEPCOHATLHOTO KOMITBIOTEDA,

v/ JIMCTaHIMOHHO-YIPABJIIEMbIE TEIEKAMEPBI C CATEIUINTAMH, T.€. TOTIOJHUTEILHBIME TEJICKa-
MepaMH; CUCTeMa NpeHa3HauYeHa Il OJHOBPEMEHHOIO IPOBEIEHUS MHCIIEKIIMA OCHOBHO-
ro TpyOOmpoBOAa U MPUMBIKAIONIMX K HEMY IO XOJy IBMKCHUS OTBETBICHHUN THAMETPOM
100-200 MM m mmuHOM oT 25 o 50 m.

v/ crienuain3upoBaHHbIe TelleKaMmepbl (0eCIPOBOIHbIE U TITyOUHHBIE [JISI CKBAXUH).

PemMoHTHBIE POOOTHI IPUMEHSIOTCS ISl MECTHOI'O PEMOHTA YYacTKOB MOA3EMHBIX TPyOo-
npoBojoB auameTpoM 0T 150 mo 800 MM. OHM KOMIUIEKTYIOTCS CIIEIHATBHBIM 000pYIOBaHUEM
(Hanpumep, dbpe3epHOi, 3a1eTOYHON U OaHIaKHOM TOJIOBKAMHU) M IIBETHOM KMHOKAMEPOU C yriIoM
060K0BOrO 0030pa 75 Tpax U BOZMOXKHOCTBIO (POKYCHPOBKH. 3a pyOe)OM LIMPOKO pacIpOCTPAHEHBI
CellMalbHbIE PEMOHTHBIE POOOTHI JUIsl MPOKJIAJKU ONTHUKO-BOJOKOHHBIX Kabesnel B CBOOOJHOM
IIPOCTPAHCTBE BOAOOTBOJAIINX KOJJIEKTOPOB.

TeneBu3noHHBIE POOOTHI MPEICTABISIOT COOOM MepeMemarIuecs BHyTpU TpyOompoBoaa
TPaHCHIOPTHBIE MOJIYJIN Ha KOJIECHOM, T'YCEHUYHOM XOJIy, caja3KaxX WM IUIaBaIoIIHeE.
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Ha puc. 2.13 npencraBieHsl oTedecTBeHHbIE poOoToTexHudeckue komruiekcsl HITO «TA-
PUC», npennazHayeHHbIE AJIS TEIEUHCIEKIIUYA BOJONPOBOAHBIX, BOAOOTBOISIIIMX U BOJOCTOYHBIX
cereit auamerpoM oT 90 1o 1500 MM M pa3IMYHBIX YCIOBUH HMX AKCILTyaTalUu.

Puc. 2.13 Teaepo6orst HITO «TAPUC»

a). mepeHocHoi po6ot P-100 mist Tpy6omnpoBooB quameTpoM 90 MM Ha TYCEHUYHOM XOJY,
0). TenepoOoT Mt TpydonpoBogoB auamerpom 150- 300 MM Ha KonécHOM Xoay, B). pobot P-200
U1t TpyOonpoBo1oB muametrpoM 150-1500 MM, T). ruraBaroruii moaynbs W-400 mist yacTU4HO 3a-
MOJTHEHHBIX TPYOOIIPOBOIOB

Ha puc. 2.14 mnpencraBieH nmepeHOCHOW TeNepoOOT ¢ OCHOBHOM IMOBOPOTHOW U JIOTIOJTHH-
TeTHHOW KOMITAKTHOM TelekaMepamu sl 00cIeoBaHusl IPUMBIKAIOIINX TPyOOIPOBOJAOB Ha pac-
crosiHuM A0 50 M OT MecTa BpE3KH.

Puc. 2.14. Tenepooor komnanuu CUES (CILA)

TenepoOoThI ynmpaBistoTes Mo kademnto amuHoi 10 200 M. Anmapartypa yrpaBieHHUs U TOCT
orieparopa HaxoIATCS B CIIEMAIbBHOM MHKpoaBToOyce (puc. 2.15). 3mech ke pacmojararoTcs Ka-
OenbHBIN OapabaH, MOABEMHHMKH, YCTPOHCTBA OUYUCTKHU U CBSI3U, T'€HEPATOp, OOPTOBOW KOMIIbIO-
Tep, BHUJIEOCUCTEMA U ITpodee 000pyI0BaHUE.

Puc. 2.15 MHoropyHKIMOHAJILHBIN TeJeBU3HOHHBIH Kommieke P-200 Ha aBTOMOOU-
Je.
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TenepoOOTHI MOTHOCTHIO TEPMETUYHBI M CIIOCOOHBI pabOTaTh B YACTUYHO 3arlOJIHEHHBIX BO-
J0i TpyOOIpoBOJax, 4YTO AAET UM MPEUMYILECTBA Nepea APYTUMH CPeACTBaMU JUarHOCTUKU. Po-
601s1 P-100 1 P-200 3amonHeHb! H3HYTPU CYXHM a30TOM JJIs IPEIOTBPAIICHUS KOHICHCALUH BIIard
BHYTPH KOPITyCOB M Ha CTEKJIE BHJICOKAMEpHI NpU paboTe ¢ mepenagoM Temieparyp. TenepoOoTsl
000pYYIOT TaK)Ke CHEeNHATbHBIMU CTEKIOOYUCTUTEIISIMHU.

HNHcnekus TpyOOIPOBOIOB OCYIIECTBISIETCSl IBETHOW TeJIEKaMEpOl C BBICOKOM paspe-
IIAOIIEH CIIOCOOHOCTHIO U HU(POBBIM YBEIUYCHUEM W300paKEHUS, UTO MO3BOJSET MOIYUUTH 0O-
raTyro JeTalu3MpOBAHHYI0 HMH(OPMAIMIO O TEXHHUYECKOM COCTOSHUM ceTH. Tenekamepa crocoo-
Ha OOHApYXUTh J1a)ke HEOONIbIINE TPEIMHBl U TEUH, 3acCOpPbl W MOCTOPOHHHUE MPEAMETHI, OIpe-
JIETUTh TOYHOE MECTOTIOJIOKEHHE M XapakTep AedeKTa, COCTOSHHE TPYyOOmpoBoOa BOKPYT nedek-
Ta. BugeocbéMka MOXKET MPOU3BOIUTHCS KPYITIOCYTOYHO M HE3aBUCHMO OT TIOTO/IHBIX YCIOBHIA.

TexHonorust ChEMKHU 3aKitodaeTcsi B cienyromeM. OnepaTop yNpaBiseT BUACOChEMKON
U3 CTyIUH, pa3MeIméHHOW B aBToMoOmie. Ha MOHUTOp BBIBOOUTCS YETKOE U SACHOE H300pa-
KEHHE BHYTpPEHHEH NoBepXHOCTU TpyObl. [lo KpoMmMke H300pakeHUs] BBICBEUYMBAETCS M (PUKCH-
pyercst uHpopMaIus O 3aKa3uuKe, a TaKXKe JaHHbIE O MECTe MpOoBeAeHHS paboT u Buae Tpydo-
poBOJOB. B HIKHEHN 4acTH Kaapa 3amKCHIBAIOTCA BpeMsl ChEMOK M XOJ KaMephl (paccTOsIHHE
OT UCXOJIHOW TOYKHM JABIKEHHs). B mecrax oOHapyKeHHsI MOBPEXICHUU (IePEKTOB) BHYTPEH-
HEl MOBEpXHOCTH ONEpaTOp OCTAHABIMBAET KaMmepy M IMOAPOOHO OCMAaTPUBAET MECTO MYyTEM
noBopoTa oObekTHBa. KomMMeHTapuii omeparopa BMECTe C M300paKCHHEM JOJDKEH 3aIHChIBACT-
csl Ha BUACOIUIEHKY. Buneokaccera mnepenaércsi 3aka3zyMKy 0 OKOHYAHHUIO pabOT U XpaHUTCA B
ero Bujaeoapxuse. Ilo pesynpraTaM BHIE0-OCMOTpA JOJDKEH COCTABISATHCS MHCbMEHHBIA OTYET,
B KOTOPOM MPEJICTABIIAETCS NOJHOE OMMCAHUE HAPYUIEHWH CTBIKOBBIX COCIUHEHUH, OTBETBIIE-
HUI ¥ Bcex Ne(eKTOB BHYTPEHHEH MOBEPXHOCTH: TPEIIWH, NPOTHOOB, W3JIOMOB, AehopMaliuii,
3ayceHul], 3a3yOpuH U T.A. B 3aritounTenbHON 4acTu OTYETA JOJKHBI IOMEIATHCS BBIBOABI O
HEOOXO/IMMOCTH TPOBEJCHUS COOTBETCTBYIOIIUX PEMOHTHBIX Pa0OT M MPO(UIAKTUYECKHX Me-
pOTIPUSITHH.

OOHapy)XeHHBIE B pe3y/IbTaTe TEICHHCIIEKIUH 1e(EKThl MOTYT OBITh CTPYIITUPOBAHBI B OC-
HOBHOM B JIB€ KaT€TOPHH:

v’ CTpYKTYpHbIE (MHKPOTPEIINHBI, BBI3bIBAIONINAE JIOKATBHYIO SKCOHUIBTPAUIO U HHOUIBTPa-
IIUI0, MPOJOJbHBIE U KPYTOBbIE TPELINHBI, HAaPYIIEHUE CTBIKOBBIX COEMHEHUN B pe3yJibTa-
T€ CTapeHus Tpyd U T.1.);

v (pyHKIMOHAIBHBIE (HedopMarnru, 00pa3oBaHKUe PKABUMHBI, OMOOOpacTaHWi M HAHOCOB Ha
BHYTPEHHEH MOBEPXHOCTU TPYO, NPOHMKHOBEHHE KOPHEH /JepeBbEB BHYTPHb TPYOOIPOBO-
JIOB, NIPEKAECBPEMEHHOE DPa3pyLICHUE MaTepuana Tpyo M 3alllUTHBIX 000JIOYEK M3-3a arpec-
CHUBHOT'O BO3/ICHCTBHSI TPYHTOB U T.II.).

VYcnoBusi IpUMEHEHHs TEJIEKOHTPOJI AJIs BOAONPOBOJHBIX, BOJOOTBOIAIIMX M BOAOCTOY-
HBIX CETEN CIEAYIOLIUE:

v' B Tpybax moboro marepuana gaamMerpoM 90-150 MM ¢ MOMOIIBIO HEITOBOPOTHOW M Heca-
MOXOJTHON (MPOTATHBAEMON Ha TPOCE WM MPOTAIKUBaeMOl (huOEepriacoBbIM CTEP>KHEM)
TEJIeyCTaHOBKH;

v B Tpybax muamerpom 100-250 MM TIpH TOMOIM CaMOXOJHOTO KOJECHOTO po0OTa HEMo-
BOPOTHOM HIMPOKOYTOJILHON TEJIEKaMepOH;

v’ B TpybOax Gonbioro auamerpa (1o 1500 MM) ¢ IOMOMIBIO CAMOXOIHBIX POOOTOB C TOBO-
POTHOM TeJIeKaMepou, yCTaHABIMBAEMOM MPH MOMOIIX MaHTOrpaduIeCKOro MEXaHU3Ma 110
LEHTPY TPYOBI.

B kaxx70M u3 nepeurcieHHbIX BApHAHTOB UCIOJIB3YETCs LIBETHAs TelleKaMepa ¢ pasperie-
HueMm nopsaka 330-470 nuHui.

B MI'VIT «MocBonokaram» ¢ 1996 rony 3 pekTHBHO UCIIONB3YIOTCA POOOTOTEXHUYECKUE
KOMIIJIEKCBI, KOTOPBIE TIO3BOJISIFOT BBIMOJHATE KaK TEJICHHCIEKIUIO, TaK U (ppe3epHO-TI0Ipe3HbIE U
3ajieouHble paboThl BHYTpU TpyOonpoBoaoB. HemnocpencTBeHHbIM Impou3BoAUTENIeM padoT Ipu
MIOMOIIM TEIEepOOOTOB sABJIsIETCS 1eX JIMarHOCTHKU M KOHTPOJIS aBapUIHOTO yrpaBieHus: «MocBo-
JIOTIPOBO», B 00S3aHHOCTH KOTOPOTO BXOJHT TaKKe paboTa Mo yCTaHOBKE OaHma)Ked JyIsl orepa-
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TUBHOTO YCTPAaHEHHUS CBUIIECH M TpemuH. Vcmonp3yemas TeXHOJIOTHS OaHIaKUPOBAHUS BKIIOYACT
CJIETYIOIINE ATAlbI:

v/ aBapuitHBIN y4acTOK TPYOOIPOBO/A MEPEKPHIBACTCS, U3 HETO YAAISETCS BOJA U B YIOOHOM
MecTe Ha paccTossHuU He 6osee 100 M oT mpeanonaraemoro nedexra nemaeTcs jia3 Juisl mo-
MeleHus B TpyOy po6oTa; mocienHuil, nepemeniasch no Tpyoe, nepenaét oneparopy moi-
poOHYI0 HHPOPMAIIHIO O COCTOSTHUN TPYOOIPOBOAA U OCYIIIECTBIISIECT MOUCK e(eKTa;

v NOBPEKIEHHBINA YYaCTOK 3aYMINACTCs J0 METAIHYECKOTO OJIeCKa ¢ TIOMOIIIBIO (pe3epHOit
TOJIOBKM U METaJUIMYECKOM MIETKU; TepMETUYHOCTh poOOTa MO3BOJSET HUCIIOJIB30BATh €r0
JakKe B YaCTHYHO 3aIllOJTHEHHOU BOJIOH TpyOe;

v’ (pe3epHas rojoBKa pobOTa 3aMEHSETCS MAKEPOM COOTBETCTBYIOIIETO JUAMETPA, Ha KOTO-
pOM ycTaHaBIMBAaeTCS OaHIaX, MPEICTABISAIONIMNA COOON CIOKEHHBIA KOJBIIOM JIUCT HE-
pIKaBeroIIel cTall CO CHENUaIbHBIM 3aMKOBBIM YCTPOWCTBOM; CHApPYKU HA JIUCT HAKJIa bl
BaeTCs MPOYHas TKaHb, MPOMHUTAHHAS MOJMMEPHBIM COCTaBOM, KOTOPBIN JOJDKEH OBITH cep-
TAU(QUITUPOBAH CAaHUTAPHO AIUEMUOTOTHYECKOH cimy)00it (COC) 11t KOHTAKTa ¢ MUTHEBOM
BOJIOM;

v' pobOT ¢ MaKEPOM TIOJBOAUTCS K MECTY PEMOHTA U B THEBMOOAJIIOH MOMAETCS CHKATBIN BO3-
IyX OT KOMIpeccopa; OaHJakHasi TOJIOBKA PACIIUPSAETCs 10 pa3MepoB TpyObl U Omaronaps
3aMKOBOMY YCTPOMCTBY OaHaK MIOTHO (PUKCUPYETCS] HA BHYTPEHHEN TOBEPXHOCTHU TPYOBI;
THEBMOOAJUIOH OCBOOOX/IaETCs OT BO3/yXa U MPUHUMAET MIEPBOHAYATILHBIN pa3Mmep.

Ha puc. 2.16 cxeMaTH4HO NPEICTaBICHBI ONEPANMU 110 OaHTKUPOBAHUIO (CICBa) U yuaje-
HUIO BBICTYIAIOIIETo MpeaAMeTa (CIpaBa) Ha TPyOOINpPOBO/IE C MOMOIIbIO PEMOHTHOTO po0oTa.

Puc. 2.16 ®parMeHT BbINOJTHEHHS 32/1eJI0YHBIX (cjIeBa) U (ppe3epHBbIX (cipaBa) pa-
00T podoTamm.

[TpogomkuTensHOCTh OaHKUPOBaHUS cocTaBisier mopsaka 10 - 30 MUHYT U onpeens-
€TCSl pacCTOSTHUEM OT MeCTa BBEIeHHsI poOoTa B TpyOOmpoBOj (T.€. KOJOANA WU CICIHAIBHOTO
na3a) 10 nedekra Ha TpyOompoBoae. B TexHomornu 6aHIaKMpOBaHMS UCIOIB3YETCs MPOLECC IMO-
JUMepHu3aluu 0e3 JTOTOJHUTEIFHON TeMIepaTypHO o0paOOoTKH, KOTOpPBIH MPOI0JDKACTCA He-
CKOJIBKO 4acoB. [1o ucTedeHnio cyToK TPyOOIPOBO MOXKET OBITh MPUHSAT B AKCIUTyaTaIUIO (ITOCIe
TPaAUITMOHHONW CAHUTAPHON 00pPabOTKH).

Jlist periennst 3a71a91 U3MEPEHUs TOJIIUHBI CTEHKH TPyOOmpoBoia MpuUMeEHsoTCs Gpesep-
Heie Tenepoootel HITO «TAPUC» wmapku C-200 D, koTopble OCHAIEHBI KOHTAKTHBIM YJIbTPa3BY-
KOBBIM JaTdukoM (puc. 2.17). Onpenenenue CTeeHn U3HOCA CTEHOK CTAIBHBIX, YYyTYHHBIX U APY-
rux TpyoonpoBoaos auamerpom ot 200 go 600 MM, a TakKe MorucKka KaBepH Ha HAPY>KHOWU M BHYT-
peHHell cTeHKax TpyO MpPOM3BOAUTCS MyTEM BBIABMKCHHS AATYUKA-TOJIIMHOMEpPA 10 TIOTHOTO
KOHTaKTa co cTeHKo# TpyOsrl. IIpuBosa poranuu poOoTa mo3BOJIIET MPOU3BOAUTh U3MEPEHHE B JIIO-
00l TOUYKE MO OKPYKHOCTH TpyObl. [Ipy Hamu4uy Ha BHYTpEHHEH CTEHKE TPyOOIpPOBOAA OTIIOXKE-
HUN (prKaBYMHBI, OMO0OpACTAaHUN W T.NI.) TPOU3BOAMTCS TMPEABAPHUTEIIbHAS YHCTKA MECTa M3Mepe-
HUS TIPU TTOMOITH (Ppe3epHOM TOTOBKH.



25

Puc. 2.17. Inarnoctuuyeckuii po6or C-200 D

C nomomipio poboToTexHnueckux komruiekcoB Pokor-1 HITO «TAPUC» MI'VII «MocBso-
nokaHam» B 1999-2003 romy MMKBUAMPOBAHBI CBUIM B TpyOorpoBoaax nauamerpom 300 MM moj
Boposckum 1 Kammpckum mocce, B TpyoonpoBogax auamerpom 400 MM, pacrioioKeHHBIX B paii-
oHe JlennHnckoro npocnekra, [Ipodcoro3Hol ynunbl U Ha Apyrux o0bekTax. PaboTer o OaHmaxu-
POBAHHIO MCKIIFOUUIN TPYAOEMKHUI U JOPOTOCTOSIIIUNA PEMOHT OTKPBITBIM CIIOCOOOM C BCKPHITHEM
JIOPOKHOTO TMOJOTHA M MPUOCTAHOBKOW ABMKEHHS TpaHcHopTa. AHanu3, npoBenéHHbiii B MI'VII
«MocBoOKaHaI», TIOKa3all, YTO PacxXo/ibl Ha MPOBEACHUS aBAPUUHBIX pabOT C MOMOIIBIO PEMOHT-
HbIX poboTtorexHuueckux komiiekcoB HIIO «TAPUC» Poxot-1 coorBercTtBeHHO Ha 10 u 70 %
MEHBIIIE 110 CPABHEHHUIO C PACX0/IaMH Ha PACKONKY KOTJIOBaHA B TPYHTE U Ha acgalibTe.

[Ipyn MHOTHX JOCTOMHCTBaX POOOTOTEXHUUYECKOTo Komruiekca PokoT-1 ero HemocTaTok co-
CTOUT B TOM, YTO OH HE MPUCIIOCOOICH BOCCTAHABIMBATH IMOBPEXKICHHUS CBAPHBIX IIIBOB U pacTpyo-
HBIX COEJUHEHHI TPYOOIIPOBOIOB.

B nocnennue roapl B 006JaCTH TENEUHCIIEKIIMN 3a11aJHO-BPONEHCKUMHU U aMEPUKAHCKUMHU
bupmMaMu TMPEATIOKEHO Psii UHTEPECHBIX HOBUHOK. B ux 4yucne Bpamarommecss 1 maHOpaMHbIE
KaMephl IBeTHOTo m300paxkenus - SlimLine Pan (BenukoOpuraHus) ¢ cHCTEMOH TPaHCIOPTUPOB-
KM M CJIEKCHHs Ha T'yCeHHYHOM Xoay, Telespec (BenukoOpuTanus) Ha KOJECHOM X0y CO BCTPO-
€HHOM CHCTEMOI OCBEIICHHS M BO3MOXHOCTHIO Hae3/a. Crojla MOKHO OTHECTH TaK)Ke MUKpOKame-
pet HV 25 (®dpanmms) nms ocMoTpa TpyOOIPOBOIOB MAJIOTO AUaMETpa ¢ Pe3KUMH U3THOaMH 1
3aTpyAHEHHBIM JOCTYIIOM JJISl CCIIeA0BaHMs TpyOonpoBoaoB quamerpoM 30-150 MM Ha paccros-
aun 10 50 M. [TogoOHBIE CHCTEMBI TPOU3BOAATCS TaKKe aMepuKaHcKoi Gupmoit  Uemsi, aHriuii-
ckori Telespec u npyrumu. B uactHocTH, ManmorabapuTHbele Kamepbl Predator amepukanckoii
bupmer  Uemsi i Tpyd quameTpom 75 MM UMEIOT BO3MOKHOCTD IIPEO0I0JIEBAaTh H3THOBI (ITOBOPO-
TBI) TpyOompoBoaa 1o 90 rpaaycoB, a MUHHTEIEKAMEpbl cepur Shaser mo3BOJSIOT MPOU3BOAUTD
UHCIIEKTHPOBAaHUE TPYOOIIPOBOIOB AraMeTpoM 50 MM u 6osee (puc. 2.18).

-'3- T ._ s
Puc. 2.18. Mwuuu kamepa Chaser ¢pupmor UEMSI

CoBpeMeHHBIE CUCTEMBI TEICMHCIIEKIIUU TO3BOJISIIOT HE TOJIBKO OOHApYKUTh M HJIEHTHU-
¢urmpoBath 1edeKThl, HO ¥ IPOTHO3UPOBATh UX MosiBIeHHe. s 3THX Leneil pa3paboTaHbl U HC-
MOJIB3YIOTCS CHEHHUAIIBHBIE JHUATHOCTUYECKUE KOMIUIEKCHI, BKJIIOYAKOUIUE AaTYUK-TOIILIHMHOMED,
KOTOPBIN MO3BOJIIET C BHICOKOW TOUHOCTBIO OIPEIENATh OCTATOYHOE KOJUYECTBO METalla B Ceyue-
HUU TPYOOIIPOBOAA, B TOM YHCIIE IO CIIOEM OTJIOKEHUH, a TakKe OOHAPYXKHBATh MUKPOTPEIIH-
HBI NPOTsKEHHOCTRI0O He MeHee 50 mM. IIpu pazpaboTke TakMX JUATHOCTHUECKUX KOMILJIEKCOB
OCHOBHOM 3aj7ja4ueil SIBIISIIOCH CO3/IaHWE YCTPOMCTBA, aHAJIOTHYHOTO MO (PYHKIUSM CHapsaam-
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NneeKTOCKOMaM, HCIOIb3yeMbIM B MAarCTPAJIbHBIX He(Te-ra30mpoBojax, OJHAKO CIIOCOOHOTO B
OTJIMYME OT CHapsioB paboTaTh B TPYOONpPOBOJAX C HEPABHOMEPHBIM BHYTPEHHUM MPOXOIHBIM
ceueHreM U 0e3 crenMaIbHBIX KaMep 3aIycKa.

B nocnennee BpeMsi Ha 3apyO0eKHBIX KOMMYHAJIBHBIX 00BEKTAX HCIONb3YIOTCS TEXHUUECKHE
CpeACTBa Ul TUATHOCTUKHU COCTOSHHSI ceTell M pabOoThl COOPYXEHHUH B BHIE€ MHOTONPO(UIBHBIX
JTUAarHOCTHYECKUX KOMIUIEKCOB MO THUITY MHUHHU-IA00paTopuil, GUKCUPYIOMUX AePEKTH TPyO U OT-
Ouparomux npoObl BOABI U TBEPABIX OTIIOKEHUH Ha aHAU3 HEMOCPEICTBEHHO U3 MHTEPECYIOLINX
HccreoBareNield MeCT Ha BHYTpEHHEH TOBEPXHOCTH TPYOOTpoBo/a.

3a pyOexoM (B 4aCTHOCTH, TepMaHCKO# ¢upmoit Optimess) BBITYCKArOTCS MPOPHIHPYIO-
nye J1a3epHpie u3MeputenbHbie TooBkH  200/KFW ¢ BBICOKOH pa3pemiaronieil criocOOHOCThIO U
Mexanudeckuil npodunupyomuii uHcrpyMmeHT DKM 150 nns TouHoro msmepeHus pasmepoB U
nedopmaruii Tpyo (puc. 2.19). JlaHHBIE TIO JUArHOCTHKE COCTOSHUS TEPEAAOTCS C TTOMOIIBIO
AIIEKTPUUYECKUX CHTHAJIOB B KOHTPOJBHOE PErHCTPUPYIONIEE YCTPOIMCTBO, KOTOPOE MOXKET OBbITh
ynaneno Ha 1500 M. MucTpyment DKM 150 ucnonp3yercst mist Tpyo amamerpom 150-450 mm.

Puc. 2.19. Mpoduaupyrwumii uncrpymedT DKM 150 ¢pupmbr Optimess

[TepcrieKTUBHBIM MEPOTIPUATHEM KOMMYHAIBHBIX CITY>KO MIPH  MPOBEICHUU UMU TEJIeIU-
arHOCTHKHU SIBJISIIOTCS TUIAHOBBIE MEPHOMYECKHE 00CIe0BaHUs TPYOOIPOBOJOB C HAKOIUIEHHEM
uHpopManuu 00 UX COCTOSTHUM B OaHKe JaHHBIX. B ciydyae mpoBeneHus: IEpBUYHOTO 00CIeI0BaHUS
(Hanmpumep, cpazy mociie MPOKJIAIKK TPyOOTpoBOa) IMOJIL30BATENb B IMOCICAYIOMEM OYJIET UMETh
3HAYUTEIBHO OoJiee MONHYI0 MH(OPMAIMIO O CTENEHH U3HOCA TPYO, IOCKOJIbKY CMOXKET CpaBHH-
BaTh TEKYIIUE Pe3yIbTaThl 00CIEIOBAHUS C MPEABLAYIIIMMH.

B nacrosiiiee Bpemst cucTeMaTH3alMsl U aHAINW3 TOBPEXKICHUN HAa BOJONPOBOIHBIX U BOJIO-
OTBOJSIIIIMX CETAX CTAaHOBUTCS HEOTHhEMJIEMON COCTaBHOM 4acThio pabOThI CIyKO SKCILTyaTalluu,
MIOMOTAIOIIEH MPUHATh ONTHMAJIbHBIC PEIICHUSI O HEOOXOJUMOCTH MPOYUCTKH CeTeH, BRIOOpEe Me-
TOJ1a BOCCTAHOBJICHMSI UJIU PEKOHCTPYKLIHHU JEHCTBYIOLIUX TPYOOIIPOBOIOB.

B nocnennee necarmierne B MI'VII «MocBogokaHam» IpOBOJUTCS IIOCTOSHHBI MOHUTO-
PHHT COCTOSIHUS TIOJI3EMHBIX TPYOOIIPOBOMIOB C (hrKcanuei AeeKToB TPyOOIpPOBOJAOB U COCTaBIIC-
HUS KajgacTpa nmoBpexacHuil. Hanbonee 6oraras nHopmamusi 0 TEXHUYECKOM COCTOSIHUH TPYOO-
IIPOBOJIOB coOpaHa B BuaeoapxuBax [[pon3BOACTBEHHOrO SKCILTyaTallMOHHOTO yIpaBiIeHUs KaHa-
mu3anuoHHbIX cetedt ([IDYKC) MI'VII «MocBogokaHa.

JleTanpHBIA aHAIW3 TIOJyYaeMbIX BHUJICOMATEPHAIIOB MO3BOJISIET CICIHAIMCTAM C OOJIBIIICH
TOYHOCTHIO M HAaMMEHBIIMMHU MaTEpUAIBbHBIMU M JCHEXKHBIMH 3aTpaTaMH Ipeararb COOTBETCT-
BYIOIIMI METOJ PEHOBALlUU O€3HAMOPHBIX BOJOOTBOAAIINX ceTeid. ONIHAKo AJis TPUHSTHUS OKOH-
YaTeIbHOTO PELICHHUS HapsAy C TEICBU3MOHHBIM TUArHOCTUYECKUM KOHTPOJEM BaXHYIO pOJIb
UrpaeT M3MEpeHHe YKJIOHa 00clieayeMoro Ha MpeAMeT peHOBAlMM y4acTKa TpyOOmpoBoia, Xapak-
Tepa U arpeCCUBHOCTH TPYHTA U MOJ3EMHBIX BOJ BOJIM3U TPyOOIIPOBO/A, a TAaKXKe COCTOSHHE MaTe-
puana TpyooIpoBoa, T.€. CTENEeHb €ro CTapeHHUsl.

VKJIOH MOXeT OBITh 3aperucTPUPOBAaH C MOMOIIBI0 THAPOCTATUYECKOTO KIMHOMETPA.
Hampumep, ¢upmoii  Aarsleff Pipe Technologies ([lanus) s maHHBIX IEJEH HMCIIOIB3YeTCS
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xiuHOMeTp Consoil, cocrosimuii U3 perucrparopa, KaTyIIKH, 30HIa CO BCTPOSHHBIM MepenaTyu-
KOM UM HAIlOJIHEHHOTO JKUAKOCThIO HutaHra. lllmaHr mpoTsruBaeTcs Ha BCIO JUIMHY TpyOompoBoa,
a K KOHIly IIUTAHTa TOJCOEAMHACTCS 30HJ CO BCTPOCHHBIM nepeaaTtyukoM. Ilocnmennuil ykasbl-
BaeT MIyOMHY, Ha KOTOPOM HAaxXOOUTCS 30HJ] IO OTHOIIEHHUIO K ONMpeAeN€HHOM HYyJIeBOM TOUKe
Ha npubope-perucrparope. llocne cuuThIBaHUS 3HAUEHUN TIYOMHBI Ha KaXKIOM METPE ydacTKa
peaduIMTUPYEMOTO TPYOONPOBOJA 30HJ HM3BIIEKAeTCS. PeanbHBIM YKIOH TPYyOONpOBOAA MOKHO
3aperucTpUpoOBaTh C TOYHOCTBIO B 1 cM. M3MmepeHue ykioHa c momouipio yctpoiictBa Consoil
MO3BOJIIET BBISIBUTH IMPHUYMUHY U CTETIEHb BO3MOXKHOUM OJOKMPOBKM B MPOIIECCE BOCCTAHOBIICHUS
IpU peaji3alud KaKoro-mubo MeToja OecTpaHUIeHHON PEeKOHCTPYKIHHU TPyOOIpPOBOIOB.

Jl7is BBISIBJICHHS] CTETIEHM  IUIOTHOCTH M OAHOPOIHOCTU (TOMOTE€HHOCTH) TpyHTa BOJIU3U
BETXOTr0 TPYOOMPOBOAA MOTYT MPUMEHATHCS PaJAHOAKTUBHEIC (HAIPUMEp, raMMa-U3IyIeHUE) WIN
UMIYJIbCHBIE (HANPUMED, HIEKTPOMATHUTHBIA PaIMOCUTHAI) METOIBI.

PannoakTuBHBIE METONBI aHAlIM3a CTPYKTYPHI TPYHTA MPEIIOJIarar0T MCIOIb30BaHUE WC-
TOYHHKA HEHTPOHHOTO WJIM TaMMa-U3Jy4yeHUsl, a TaKkKe JETEKTOpa, PErUCTPUPYIOIIET0 MOTEPH U3-
JTy4aeMoi 3Hepruu. st 3TOro MOTr'yT HCIOJIb30BaThCS M3MEPUTENIbHbIE TaMMa-30HIbl U HEUTPOH-
raMma-30H[Ibl, KOTOpbIE BBOAATCA B TPyOONPOBOABI U pa3MeENIalOTCs Ha MEepeIBUKHOM JadeTe y
BHYTPEHHUX CTEHOK. IlepemerieHne n3MepUTENbHBIX 30HA0B M0 TPYyOOIIPOBOAY AJISi HEMPEPHIBHO-
ro KOMITJIEKCHOTO aHalln3a IPyHTa MO Tpacce OCYIIECTBISETCS C MOMOIIBIO JIEOEAKHU U Tpoca, KOTO-
PBIi KpenuTces K Jagery.

MnynbCHBIN METOJ aHalu3a CTPYKTYpPbI TPYHTA MPEAyCMaTPUBAET UCIIOJIb30BAHUE I'€0-
pamapoB ¢ aHTeHHaMu. lIpenMyIecTBO METo/la 3aKJIIYaeTCs B TOM, YTO aHTEHHA HE JI0JDKHA Ha-
XOJIUTHCS BHYTPU TPYOOIPOBOJa B HEMOCPEACTBEHHOM KOHTAKTE C €ro CTEHKOH. ITO MO3BOJISET
NPOM3BOJIUTH AHAIU3 COCTOSIHUS TPYHTA C MIOBEPXHOCTH 3€MJIM HaJl Tpaccoi. IMmynbcHas 3X0i0-
Kallys [03BOJISIET OOHAPYKUTh MPEMATCTBUS Kak OOJBIIOr0, TaK U MaJIOTo pa3Mepa.

PannoakTuBHBIA U WMIYIBCHBIA METOJBI MO3BOJISIFOT MPOU3BECTH KAPTUPOBAHUE Y4acTKa
MECTHOCTH ¥ TPyOOIPOBO/A, T.€. MOJIYUYUTh HCUEPIIBIBAIONTYI0 HH(POPMALIHIO HE TOIBKO 00 YCIOBU-
SX 3aJeTaHus B TPYHTE MOAJIESKAIINX OOHOBJICHUIO BOJAOOTBOJAAIINX TPYyOONPOBOAOB, HO U 00 UX
TEXHUYECKOM COCTOSIHMM (B YaCTHOCTH, CTEIEHU M3HOCA CTEHOK). IIpu MCnonb30BaHMU JaHHBIX
METO/IOB 3HAYUTEIBHO COKPAIAeTCs PUCK BCTPEUM C HEOMO3HAHHBIM paHee MPEMsITCTBUEM, KOTO-
poe crmocoOHO BBIBECTH M3 PabOTHI yCTPOMCTBA JJIsl pa3pyIleHUs1 TpyOOIIpOBOIa B MIEPUO €ro Oec-
TPaHILIEHHOW PEHOBALIUU, HATIPUMEP MPHU MPOTACKMBAHUS HOBBIX MTOJIMMEPHBIX MTOKPBITUH.

Heo0xonuMo 0TMETHUTh HEKOTOPYIO crieln(UKy MpOBEACHUS JUArHOCTUYECKUX UCCIIEe0Ba-
HUI 110 0TOOpY MpoO0 rpyHTa U MaTepuana TpyoonpoBoaa B oTpbiBaeMoil Tpanuieu. [IpoOsl rpyHTa
(B Komm4ecTBe HE MeHee | Kr) oTOuparoTcst BOM3U TpyOOomnpoBoa B TPEX MecTax: Haja TPyOOH, 1Mo
TpyOoiil u psgom ¢ Heill. [lpu 3TOM JoIyckaeTcsi OTHOCHTEIbHAs cBOOOA AEHCTBHH 1O 0TOOpY Ma-
Tepuaia, T.e. 03 CTpOroro coOI0IeHUsT TOCIONHOM cTpaTudukanuu. OToOpaHHbIe TPOOLI TPYHTA
nepes; OTIPaBKOW B JIAOOPATOPHUIO MOMEMIAIOTCS B CHEIUAIBHBIE IPOYHBIE TUIACTUKOBEBIC TTAKETHI,
HCKITFOYAFOIIIHE MOMaJJaHue B HUX aTMOC(EPHOTo BO3ayXa BO M30ekaHUs 00e3BOXKMBaHUS. B ciy-
Yae MPHUCYTCTBUS B OTKPHITON TPaHIIEH I'PYHTOBBIX BOJ MPOU3BOJUTCS HX OTOOP C MOCIEAYIOIMIUM
AQHAJIM30M B CHEIUAIN3UPOBAHHON Ja00paTopuu.

3abop 1 BbIEMKa JJIs aHajJM3a MaTepuasia TpyOOorpoBojaa B BHIE 0Opasla omperaenéHHON
JUIMHBI OCYIIECTBIISIETCSI CO CTOPOHBI BepxHel oOpa3zyrolieil TpyObl MyTéM MONEPEeYHOro pacmuia
CTCHKM Ha BCIO TONmMUHY. J{mmHa o0pasma He JomkHa ObITh Oonee 50 cM, 4TOOBI HE CO3/1aBaTh
TPYIHOCTEHN NIl MOCIEAYIONIeH dKCIuTyaTanuu cetd. [lepen ormpaBkoit B JabopaTopuio oOpasert
MIOMEIIAETCS B MOJIMATHIICHOBYIO YIAKOBKY ISl OJACP KaHUSI €CTECTBEHHOM BIQXKHOCTH HApPY>KHO-
ro U BHyTpeHHero HanéToB. [Ipu 3ToM He T0JKHA TPOU3BOJUTHCS OYUCTKA 00pa3iia OT HAJUIIIIETO
IPYHTa, CJIOM KOTOPOro mopsiaka 2-3 cM KelaTelIbHO COXPAaHMUTH JUIS JIaOOPAaTOPHBIX MCCIIEI0Ba-
HUW. B compoBokmaeMol aHKeTe yKa3bIBaeTCs MEPBOHAYAILHBIN IIBET BHEIIHEH TTOBEPXHOCTH 00-
pasua TpyOomnpoBoja, Tak Kak cO BpeMEHEM OH MOXKET U3MeHUThCs. [lpu orbope mpod Takxke mpo-
u3BouTCs (hoTorpadupoBaHre MecTa y4acTKa TpyObl B OTKPBITOM TpaHIIeH, TJe IPOU3BEACHHI 3a-
60p rpyHTa, BOABI M 00pa3ia TpyoonpoBoa.



28

JleTanbHbI aHanM3 OTOOPAHHBIX MPOO TPyHTA BIOJH TPACCHI U MOJ3EMHON BOIBI IPOBO-
JUTCS Ha MpeIMET UX KOPPO3MOHHOM aKTMBHOCTH IO OTHOIIEHUIO K MaTepuainy Tpyoonposoja. B
npobax Bojsl onpenensercss pH, obiee coneconepkanue, MEKTPOIPOBOIUMOCTb, KOHIICHTPALUs
xJ0pua0B U cyiabdaros. [IpoObl rpyHTa, HAXOIAMIETOCS B HEMOCPEICTBEHHOW OJIM30CTH OT TPyOO-
IIPOBOJA, MOT'YT IIPEACTABIATh PA3IMYHbIE CMECH U3 YAaCTHUL PACTUTEIBHOIO CJIOSl, MECTHOI'O TPYH-
Ta, KaMHEW, CyONpOayKTOB MPOMBIIUIEHHOW nepepadoTku TBEPABIX 0TX0A0B U T.A. Ilo pe3ynbra-
TaM aHaJIu3a Ha OCHOBAHMM JAECHUCTBYIOIIMX TEXHUYECKMX HOPM YCTaHABJIMBAECTCS MOTEHLUAIbHAs
OIIACHOCTb TPYHTOB U MOJ3EMHBIX BOJI IIPH UX BO3MOKHOM KOHTAaKTE€ C COOTBETCTBYIOIMMU MeETAJI-
JMYECKMMH TMOJ3EMHBIMH MH)KEHEPHBIMU COOPYXEHHUSIMHU, K KOTOPBIM OTHOCSITCSI CTaJIbHBIE U 4y-
T'YHHBIE TPYOBl. AHQJIN3 IPYHTOB, B YaCTHOCTH, COCTOUT B ONMCAHHUU COCTABISIOLIMX JIEMEHTOB,
OIpeENIEHUs MIIIOTHOCTH, TIOPUCTOCTH, BJIAXKHOCTH, COITPOTUBIISIEMOCTH Harpy3kam, OLIEHKH 3araca
KHCJIOTHOCTH MJIM IIENOYHOCTHU. [0 pesynbrataM 3KCIEPUMEHTOB TPYHTaM IIPUCBAMBACTCA COOT-
BETCTBYIOIIAsA Kjaccu(UKaLus 10 PUCKY BO3JICHCTBUS Ha MMOI3EMHBIE MH)KEHEPHBIE METANTNYECKHE
00BEKTHI. BaXKHBIM 3JIEMEHTOM HCCIE0BAHUN 00pa3LoB TPyOONPOBOAOB SIBISETCS ONpEACICHHUE
OKPAaCKH MX HapyXHOW IOBEPXHOCTH, KOTOpasi Ha NPOTSHKEHUHM BCETO CPOKA AKCIUIyaTallMU CeTel
KOHTAKTUPYET C IPYHTOM U MOA3EMHBIMU BogaMH. CTeneHb OKPAaCKU MOXKET CIIY>)KUTb CBOEOOpa3-
HBIM MHAMKATOPOM THIA KOPPO3UU KaK B HEUTPAIBHON a’pHpyeMoil cpene, Tak M B aHAdPOOHBIX
YCIIOBUSX.

B nepuon anuTenpHON 3KCIUTyaTallMM MOJ3EMHOr0 TPyOONpOBOJa Ha €ro BHEUIHEW MO-
BEPXHOCTH IIPOUCXOIAT PA3IMYHbIE XUMUUYECKHAE PEAKIIUU, IPUBOASAIINE K Pa3pYLICHHUIO 3aILUTHO-
IO MOKPBITHS, 00pa30BaHUIO HAPOCTOB B BHUJIE YINIOTHEHHBIX OYTOPKOB TMAPOKCHJA XKele3a U cep-
HUCTOTO kene3a. Ha BHyTpeHHel MOBEpXHOCTH 00pa3yroTcs o4aru KOppo3uu, YTO IPUBOAUT K ITO-
CTETIEHHOMY 3apacTaHHIO >KUBOTO CEUEHUs TPYOOIpPOBOJA M CHMIKEHHUIO €r0 MPOIYCKHON CIIOCcO0-
HocTH. [lo3TOMY LEIbIO Ta0OPAaTOPHBIX AHAIN30B SIBIAETCS ONPEAEICHHUE CTENIEHH UX CKY4YEHHO-
CTH, TNTyOMHBI TPOHUKHOBEHUS OYaroB pPIKaBUMHBI B CTEHKY TPYOBI KaKk C HAPYKHOM, TaKk U C BHYT-
pEHHEN CTOPOHBI.

B naGopaTOpHBIX YCIOBUSX TMPOBOAATCS XMMHYECKHE M METAIOrpaduuecKue aHaJInu3bl
00enx MOBEPXHOCTEN JTocTaBIsIeMbIX 00pa3oB. OHU MOBEPraroTCsl MUKPOCKOIUYECKUM HCCIIEN0-
BaHUSIM M MUKPO30HIUPOBAHUIO JUUIS U3YYEHHUS IMHAMUKM W3MEHEHUs CTPYKTYpbl MaTepuaia Tpy-
060ompoBoJa BO BPEMEHM, B YAaCTHOCTH, U YYT'YHHBIX TpyO M3MEHEHHUE 4ellyWdyaToll CTPYKTYyphbl
rpaduTa M CTEereHH KOBKOCTHU. IIpy 3TOM BBISBISETCS MPUOPUTETHOCTH (PAKTOPOB, KOTOPHIE BO3-
JEUCTBYIOT CHapyXM U M3HYTpH. Takas mHpopMauus MO3BOJSET OLEHUTh OCTATOYHBIN CPOK 3KC-
IUTyaTaluy TpyOOoIpoBoAa U METO/IbI, MO3BOJISIOIINE MPOMAIUTH CPOK €ro >ku3Hu. s aToro o6pas-
bl TIOJIBEPTAIOTCSI PACHIITY B IMPOJIOIHFHOM HAIpaBICHUHU C MOCIEAYIOIIeH MeCKOCTpyWHOU oOpa-
60TKOI U (hoTorpadupoBanuemM. B pesynbraTe IKCIIEPUMEHTOB ONpEAEIsIeTCs IITyOrHA POHUKHO-
BEHMsI 0YaroB KOPpPO3uH U e€ Xapaktep (Hanmpumep, MEeITKHM, TITyOOKHH, ITUPOKUI KpaTep U T.1.).

KoHeuHbIM pe3ynbTaToM MCCIE0BAHUHN IO JTUArHOCTHKE TPYOOIPOBOAOB BHIMOIHEHHBIX U3
pa3MUYHBIX MaTEpUAJIOB SIBJIAETCS 3aKIIOUYEHUE O BIMSHUU BPEMEHHOIO M JPYrUx (akTOpoB Ha
cTapeHue TpyOomnpoBoa, HaA&KHOCTH €ro MOoCieayIouiel padoThl, a TAKKE COCTaBIIEHUE MMPOTHO3a
UCIOJIb30BaHUS CTApOro TpyOOIpOBOia ¢ PEKOMEHIALUAMU [0 €r0 BOCCTAHOBJIEHUIO, B TOM YHCIIE
OecTpaHIICeHHBIMUA METOAAMHU.

2.1.4, Ipouucmka mpyoonpoeoooe nepeo onepayuamu 60CCHAaAHOGICHUA.

Ilepen canamueil TpyOOIIPOBOIOB JOJKHA MPOBOAUTHCSA MX 3()()EKTUBHAS YHUCTKA, HCKIIIO-
yaromiasi MOBPEXIECHUE BHYTPEHHEH MOBEPXHOCTH TPYOBI M 3aJEJIKy CTBIKOBBIX PAaCTPYOHBIX CO-
eAMHECHUI (HampuMep, IPU PEMOHTE YYTYHHBIX U APYTUX TPYO).

B 3aBucumocTu OT cTeneHu 3apacTaHus KUBOTO CEYEHHUS TPyOOIPOBOJOB MOXKHO HCHOJIb-
30BaTh CIEAYIOIIUE METO/Ibl YUCTKU TPYOOIIPOBOIOB:

BOJISTHOM WJIM THAPOMEXAHUYECKUH; YCIOBHs TpUMEHEHUs: i Tpyd nuametpom 100 MM 1 MeHee
MIPY HAJIMYWU HEYTUIOTHEHHBIX OYTPUCTHIX HAHOCOB,
v BOIO-BO3AYILIHBIN; YCIOBUS NMPUMEHEHHS: IS TPyOOnpoBomoB auamerpoM 150 - 200 mm

IPU HATMYUU HEYIJIOTHEHHBIX OYIpHUCTHIX HAHOCOB U JJIMHOW THAPOIPOYUCTKA C UCIOIb-
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30BaHMEM BBICOKOHAMIOPHBIX YCTPOMCTB C BpalaTeIbHBIMU IOJIOBKAMU; YCIOBHS ITPUMEHE-

HUA: U1 TpyOornpoBoioB auameTpoM A0 300 MM U JyMHON 00pabaThIBAEMOTO yJacTKa 3a

onuH 1ukia (mpoxon) xo 1000 M, a Taxke AT OYUCTKH BOJOOTBOJIAIIMX TPYOONPOBOIOB

nuamMeTpoMm 10 750 MM OT KOpHEN JE€PEBHEB U KyCTAPHUKOB,
v/ C WCITOJb30BAHUEM [UIMHIPUYCCKUX MOPIITHEBBIX CKPEOKOB M3 MOJMYypETaHa, MOKPHITOTO

BOPCHUCTBIM METANIMYECKUM MaTPOHOM; YCJIOBUS NMPUMEHEHUS: AJI1 JUAMETPOB TpyOompo-

Bog0B 80-150MM,

v C UCIIOJIB30BAaHUEM CTEPIKHEBBIX YCTPOMCTB HIIH CIIUPAICBHIHBIX CKPEOKOB; YCIOBHS MPH-

MEHEHUs: Ut TpyOoorpoBoioB AuaMeTpoM 100 MM M MeHee IpU TUIOTHBIX HApOCTaxX HAaKH-

U ¥ pKaBUYMHBI,

v’ TUIPaBIMYECKHI HA OCHOBE HCIIOJIb30BAHMS PCAKTUBHBIX TOJIOBOK HMJIM THIPOKABUTAIIMOH-

HBIX COIIEJI; YCIOBUS MPUMEHEHUs: IJIs JTI000ro auaMeTrpa TpyObl ¢ TOCTHIKEHUEM 3epKallb-

HOro OJIeCKa U C OJHOBPEMEHHBIM HAHECEHHEM AaHTUKOPPO3UIHHOTO 3aIIUTHOTO MOKPHITHS,

v’ 3IIEKTPOTHAPOMMITYIILCHBIN, PeaTM3yeMbIii IyTEM CO3/aHHs BBHICOKOBOJILTHOTO paspsiia B

KHUJIKOCTH, TIPU KOTOPOM 00pa3yeTcsl yAapHas BOJIHA, pa3pyllaroias OTIOKEHHUS HA BHYT-

pEeHHEll MOBEPXHOCTH TPYOONPOBOJOB; YCIOBUS NMPUMEHEHHs: IJs TPyOONpOBOAOB AHa-

merpom 10 400 MM u gumuHOM 10 300 M,

v THIPOXMMHYECKAs TIPOMBIBKA JUTS YIAICHHUS JKEIC300KCHIHBIX M KapOOHATHBIX OTIOKEHHUI

Ha OCHOBE CIIELMAIBHO NMPUTOTOBJIEHHBIX pacTBOpoB (pa3paborana B AKX um. IL.J. ITam-

¢bumnona),

v/ TPOYKCTKA C TIOMOIIBIO TEHHBIX TePOUIINIOB, HATHETAEMBIX B OTIOPOKHEHHBIA BOIOOTBO-

AU TpyOOIpOBOA; METOJ UCIIONIb3YETCs ISl ylajJeHUs] KOpHeH JepeBbeB M KyCTapHU-

KOB; IIPY KOHTAKTe repOULInAa ¢ KOPHSIMH, IPOHUKIIUMHU B MOJIOCTh TPYOBI, TPOUCXOAUT UX

OMepTBJeHHE (110 3aBEPILEHHUIO Ipollecca IIeHa BMECTE C OTMEPIIUMU KOPHSIMHU BBIBOJUTCS

U3 TPYOBI C IIOMOUIBIO IPOYUCTHOTO CHAPAA).

TexHonorus NpoYncTKU TPYOOIPOBOIOB IO HEKOTOPHIM U3 YKA3aHHBIX BBIIIE METOIOB JIOC-
TATOYHO ITOJIHO U3JI0’KEHA B TEXHUYECKO JTUTeparype.

HeoO6xoqumMo oTMeTHTh, YTO, HECMOTpPS Ha OOJBIIOE Pa3HOOOpa3Me OTMEUEHHBIX BBIIIES
CHOCO0O0B MPOYUCTKHU U CPEACTB MX peau3aliy, BbIOOp HanboJiee ONnTUMaIbHOTO U 3(eKTuBHO-
ro Il KOHKPETHOTO OOBEKTa MPEACTABIISICT CIOXKHYIO 3a7ady, Tak Kak IMpH BbIOOpe crocoba
JIOJKHBI YUUTBIBATHCSI BO3PACT TPYOOIPOBOJIA, BO3SMOKHOCTH MUHHUMHM3ALIUU PAOOT MO JIEMOHTAXKY
TOM WM MHON apMaTyphl HA CETH, MaTepUaTbHO-TEXHUYECKHUE BO3MOKHOCTU OpraHMU3alil U Jpy-
rue. Kpome Toro, HeoOXOAMMO YUUTHIBATH IOSIBICHUE CO BPEMEHEM Te€X WJIM MHBIX HEIOCTATKOB,
B YAaCTHOCTH, OTHOCUTEIHHO OBICTPOTO BOCCTAHOBIIEHUSI OYTPUCTBIX MM MHBIX OTJIONKEHUM, CIIpPO-
BOLIMPOBAHHBIX HApYIIEHUEM CIIOKUBIIEHCS TOJaMH CTPYKTYPbl BHYTPEHHEU MMOBEPXHOCTH TPyOO-
npoBoja. [locnenHnee 0O6CTOATENHCTBO HE MOXKET HCKIIOYUTH MOBTOPHOW CaHalUU TPyOOmpoBoja
yepes ONpeIeIEHHbIN IPOMEKYTOK BPEMEHH.

OCHOBHBIM TE€XHOJOTHYECKHM CIOCOOOM MPOYUCTKH BOJOOTBOAAIIUX TPYyOONpPOBOIOB Ha
CErOJHAIIHUN JEHb CIEAYET BBIAEIUTh THIPOJIUHAMUUYECKYIO MOMKY BHYTPEHHEN MOBEPXHOCTHU. B
pe3ynbTare MOMKHU TOJ AaBJIIEHUEM CTPYH BOJIbI CMBIBA€MBIE CO CTEHOK TPYyO 3arps3HEHHS TpaHC-
HOPTUPYIOTCS TOTOKOM JI0 OJIMKaMIIero CMOTpOBOro KooAua. M3 KonoAeB 3arpsi3HeHUs OTCAChI-
BAlOTCA C TIOMOIIIbIO BAKYYMHOTO 000pY/10BaHUSI.

PaboThl 0 MPOYMCTKE BOJOOTBOIAIINX CETEH BBINOIHIIOTCS Pa3IMYHBIMH KaHAJIOOYUCTH-
TeIbHBIMU MallMHaMH. B 3aBHCHUMOCTH OT mpuUMeHseMoro pabodero oO0OpyIOBaHHUS OHH MOTYT
OBITH pa3zieieHbl Ha YEeThIpE TUIIA:

v/ KaHaJOIPOMBIBOYHBIE, BKITIOYAIOIINE EMKOCTH C BOJIOW, HACOC M PYKaB BBICOKOTO JIABJICHUS,

KOMILJIEKT PEaKTUBHBIX KaHAIOIPOMBIBOYHBIX HACAJIOK,

v' WI0COCHBIE, 000PYIOBaHHBIE IIUCTEPHON C Pa3rPy304YHOM KPBIMIKOH, BAKYYMHBIM HACOCOM

U BCACBHIBAIOIIUM PYKaBOM,

v' KOMOMHHUPOBaHHBIC KAaHAJTOOYHCTUTEIbHBIC, BKIIOYAMONINE KAHAJIONPOMBIBOYHOE U HIIO-
cocHoe paboyee 00OpyOBaHME, TTO3BOJISIONIEE OJHOBPEMEHHO MPOMBIBATh TPYOOIPOBOIBI

U BCAchIBATh 3arpsi3HEHUS U3 KOJIOALA BAKYYMHBIM CITIOCOOOM,
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v' KOMOMHHMPOBAHHBIE KaHAJOOYHCTHTEIBHBIE C PEreHepaluel, MMEIINE KaHAIOPOMBIBOY-
HO€ U MJIOCOCHOE 000PYI0BaHHE U OCHAIIEHHBIE MHOTOCTYIIEHYaTOW CHCTEMOM OYMCTKH 3a-
CachIBa€MOM HIIOCOCHBIM OOOPYIOBAaHHEM IYJNbBIBI JJIsi TTIOBTOPHOTO WCIOJB30BAHUS OYU-
IIEHHOM BOJIbI JIJIsl IPOMBIBKH TPYOOIIPOBOJIOB CTPYSIMH BBICOKOTO JIaBJICHUSI.
OTedecTBEHHOUW MPOMBIIUIEHHOCTHIO OCBOSHO MPOM3BOACTBO MAIIMH TOJNBKO TPEX MEPBBIX

TUTIOB, OJHAKO ¢ 1995 roga B P® Hauanum sKcIutyaTaliuio HECKOJIBKHUX 3apyOeKHBIX KOMOMHHUPO-
BAaHHBIX MAIIVH C pereHepanuei.

B oteuecTBeHHOI mpakTHKe HauOoJblIee MPUMEHEHHE HAILTHM MJIOCOCHBIE MAIIMHBI MaJloi
BmectuMoctu KO-510, cpenneii BMectumoct KO — 519, KO —524 u KO - 507 A u Gomnb1oi BMe-
ctumoct KO — 507 A2 u KO — 530, a Tak»e KaHaJIOIPOMBIBOYHBIE MAIIMHBI MAJIO BMECTUMOCTH
JKT-240 (ma qu3ensaoM maccu 3UJI 5301 HC), cpenneit BMectumoctu tuna KO- 50262 (Ha mac-
cu 31J1-433362), KO — 514 u KO - 514 M (#a nsyxocHom maccu KamA3-4925) u Gonpmioit Bme-
ctumoctd KO - 512 u KO - 512 M.

PaGouee 000pynOBaHME WIOCOCHBIX MAIllMH BKJIIOYAe€T HAINOPHO-BCACBHIBAIOIIUNA pPYyKaB
BHyTpeHHUM nuameTpoM 80-100 MM Ha cTpene-MaHUIYJISTOPE C BCACBIBAIOIIMM MYHIIITYKOM B
BUJIE CTaIbHOM TpyOBl. 1o cpoky ciy>kObl U Macce OTeUeCTBEHHbIE pyKaBa yCTyMaloT pyKaBaM Be-
IyIUX 3aMagHbix (GUpM, HO UX CPABHUTEIBHO HU3KAs [I€HA OTYACTH KOMIICHCUPYET 9TH HEJO0CTaT-
KH.

BcacbkiBanue ciekaBIIUXCs YIIOTHEHHBIX HIIOBBIX OTIIOKEHUN TPEOYeT WX JOMOJHUTEIh-
HOTO PBIXJICHHsI B 30HE BCAChIBaHMS M paz0aBiieHus BOJo. D (HEKTUBHOE peleHre 3Toi mpooie-
MBI 00ECTICUNBAET CUCTEMa BHICOKOHAIIOPHOTO CTPYWHOTO PBHIXJICHUS OTIOXKEHHUH C MTOMOIIBIO TH-
PaBJIMYECKOro MUCTOJIETA C YAJIMHEHHBIM CTBOJIOM. Takoe 000pyI0BaHHE YCTAaHOBIIEHO HA UIIOBBIX
MamuHax KO-507A2 u KO-530, uMeroIux A0MOIHUTEIbHbIE BOASHBIC OaKH.

3abop 3arps3HEHUH ¢ OOJBIINX TIIYOWH, MPEBBIAIONINX KPUTHUECKYIO TITyOUHY BaKyyMHO-
ro BcachiBaHMs (5-8 M i pa3IMYHBIX MJIOCOCHBIX MAIIMH), BO3MOXKEH MPU COBMECTHOM HCTOJb-
30BaHMM BaKyyMHOTO 00OpymoBaHHS W 3KeKTOpPHBIX HacocoB JIKT 220, MOHTHpPYEMBIX Ha KOHIIC
BCACBIBAIONIETO pykaBa. [Ipu 3TOM miococ qoikeH paboTaTh B mape ¢ 000i KaHAIOPOMBIBOYHON
MAIlIMHOM, MOIAI0IIEN BO/lY IO/ BBICOKUM JIABJICHUEM B 3KEKTOPHBIA HACOC.

O6opynoBaHre KaHAJIOMPOMBIBOYHBIX MAIIUH BKJIIOYAET KaHAJIONPOMBIBOYHBIE HACAIKU
(puc. 2.20) 1 KEKTOPHBIC HACOCHI.

MPOXOOHLIE PEBEPCHBHLIE POTALIMOHHBLIE AOHHBIE
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Puc. 2.20. Knaccudukanus u o011l BUI KAHAJONPOMBIBOYHBIX HACATIOK

1- «ayms», 2- «rpaHatay, 3- «oomba», 4- 2KombEy, S5- IBYXpEKUMHAs PEBEPCUBHASI HAacaJllKa C Tie-
PEAHMMM U 33aJHUMHU CTPYSAMH, 6- NBYXPEKUMHBIM HAcaJOK C MOLIHOW MOHUTOPHOW HepeaHeu
cTpy€il, 7 1 8 - TPEXPEKUMHBIE PEBEPCUBHBIC HACAIKHU IS KUPOBBIX OTJIOKEHUH C JBAJIATHIO
CTpysMH, 9- manorabapuTHasi poTallMOHHas Hacajka, 10- Hacaaka ¢ pa3IUuYHON HANPaBICHHOCTHIO
OOKOBBIX CTPYH, 11- KOMOMHMpPOBaHHAS POTAIMOHHAS Hacaaka ¢ (ppe3epHOM IMIAPOIIKON H IETbIO,
12, 13 — cOOTBETCTBEHHO, KpyTJIas M IJIOCKasi Hacaaku, 14- Hacajka JiIsi HEPOBHBIX MIOBEPXHOCTEH.

KananonpomsIBOUHBIE HACAJKH CO3AAI0T BRICOKOHAIIOPHBIE CTPYH ISl PBIXJICHHUS 3arpsi3He-
HUI B TpyOe, CMbIBa U TPAHCIOPTHUPOBAHMS HAHOCOB K KOJIOALY, @ B HEKOTOPBIX CIIydasiX M Jyis
MPUBOJA MEXAaHMYECKHX UYHCTANIMX WM pexyumux pabouux opraHoB. Hacanku mnepememarorcs
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BJI0JIb TPYOBI BMECTE C PyKaBOM BBICOKOTO JABJICHUS IMOJ JEHCTBHEM PEaKTHBHBIX CHUJ BOJSHOU
CTpYH.
[To ¢pyHKIIMOHAIEHOMY MPU3HAKY PA3TUYAIOT CICAYIONINE HACAIKU:
v IIpOXOAHBIE (TSI YUCTKH TPYO Pa3IMYHOTO JAHAMETPa U MIEPBOHAYAILHOTO MTPOX0/a B CUIIb-
HO 3arpsi3HEHHBIX TPYOax),
v peBepcuBHBIC (U JMKBHUAAIMA 3aCOPOB M JKUPOBBIX OTIIOXKEHHH, MPOPUIAKTHIECKOM
IPOYUCTKH TPYO nquamerpom 10 600 Mm),
v poTanroHHbIe (IS yIaJeHUS TBEPABIX OTIOKEHWN HA CTCHKaX TPyO, a TAaKKe PacTHTEIb-
HBIX 00pa3oBaHuil),
v OHHBIE (IS yaaJIeHus JOHHBIX 3arps3HEHui B TpyOax quameTpoM Goiee 500 Mm).
BoJIbIIMHCTBO OTEUECTBEHHBIX HACAJKOB JJISl MPOYUCTKH BOJOOTBOISIIUX U BOJOCTOYHBIX
ceTelt BeImyckaeTcs: hupMoit «J{opkoMTeXHUKAY.

2.1.5. Tpyowl ona eoccmanoenenus u peKOHCMPYKUUU UHHCEHEPHBIX Cemell.

[Ipu peanuzanuu TeXHOJIOTUN OECTpaHILIEHHOTO BOCCTAHOBJICHHS U MPOKIAJKHU MOI3EMHbBIX
WHXCHEPHBIX CETEH IIMPOKO MCIOB3YIOTCS HOBBIE MAaTEPHUAIIbI, B YACTHOCTH MOJMMEPHBIE (TIOJTH-
STUJICHOBBIE, MMOJIMBUHWIXJIOPUAHBIE, TOJUIPONIIEHOBBIE TpyOb!). Hinke npuBeeHsl CBEIEHUS O
MOJIMMEPHBIX TPYOaX, KOTOPbIE UMEIOT MIMPOKYIO MEPCIEKTUBY MPUMEHEHHSI B HEKOTOPBIX TEXHO-
JOTUSIX OECTpaHIIeHHOTO BOCCTAaHOBIICHHUS.

Ha ceropnsminuii 1eHs HanOobIIee paclpOCTPAHEHHUE B KAYECTBE MaTepHalia Jisi H3TOTOB-
JIEHUsI TPYOOIIPOBOJIOB ISl TPAJAMIIMOHHOW TpPAHIIEHHON M OECTpaHIIEHHON TEXHOJIOTHH pEeHOBa-
[IUU WHXCHEPHBIX CeTed MOMydns MoNudTIWICH. [lonuaTuieHoBble TpyOOIPOBOABI MTOBCEMECTHO
pacnpocTpaHeHbl BO BCEX CTpaHax, MpexkJae Bcero Oyarogaps SKOHOMHUYECKUM IMPEUMYIIECTBAM:
OTHOCUTEIIEHO HU3KOW CTOMMOCTH, THOKOCTH, BO3MOXXHOCTH 00pa30BaHUE IJIETeH MyTEM COeIMHE-
HUSl B CTBIK C IOMOIIBIO CBAPKU MJIU MY(T, YCTOMYUBOCTH K JOJITOBPEMEHHBIM T'HIPaBIMUYECKUM
Harpy3Kam, KOppO3uH | T.1.

[TonusTunen npeacrapisieT co0OM UCKYCCTBEHHOE BEIIECTBO, COCTOSIIEE U3 LIEMU MOJIEKYI.
B 3aBHCHMOCTH OT pacrojOXeHUs, MEeCTa TMOJIOKCHHUS U JUTHHBI LIeTIel TOCTHTAIOTCs TpedyeMble
cBoiicTBa Marepuana. MICXOIHBIM IyHKTOM JUIsl KoaccuUKaluu TpyO U3 MOJIMATUIICHA MPHUHSITO
cocrosame Hanpsokerust mpu 20 °C i HeoGxoaumocTH ciyx6sl 50 stet. ITo JaHHO#H KIacCHpHUKAIH
MOJIMATUIICHOBBIE TpYOB! [13-63 oTHOCATCS K mepBoMy nokojeHuto, [13-80 Bropomy u I13-100
TperbeMy. C KaXXIbIM TOKOJICHHEM YITY4IIaloTCS TaKHe IMOKa3aTenu TPyO KaK COMPOTUBIICHHE
BHYTPEHHEMY JaBJICHUIO U IaBJICHHUIO TPYHTA, IPOTUBOACHCTBUE pa3pacTaHUIO TPEIIMH U T.JI.

[TonusTHneH obmagaeT OJHUM CYIIECTBEHHBIM OTIHMYUTEIHHBIM CBOMCTBOM: OH B OTIMYHE
ot ctanu B 10 pa3 Gonee pacTsHKuM, TO3ITOMY MPHU pacyeTe JITMHBI TPYOOIIPOBOIa M 000PYI0BAHUS
MECT COTPSHKEHUSI HEOOXOAMMO YUUTHIBAThH JIMHEHHBIC yIUTMHEHHSI MaTepuasa U 10 Mepe BO3MOXK-
HOCTHU MIPOTUBOICHCTBOBAThH UM.

[TonusTuneHoBsie TpyOBl Mamoro nuamerpa (o 315 MM) Hauanu BBITYCKAThCS B HaIICH
CTpaHe HECKOJIbKO JeCSITUIICTUI Hazal, a repBas B Poccun MHUS MPOU3BOJICTBA MOTUATUIICHOBBIX
Tpy0 Gombioro auamerpa (ot 315 10 1200 MM) METOIOM BaKyyMKaJIMOpOBaHUS CO37aHa U OCBOE-
Ha B 2003 roxy Ha KnmumoBckoMm TpyOHOM 3aBojie (xonauHr «EBporpydmiact»). B nmepuoa moxaro-
TOBUTENILHBIX pa0OT MO CO3JaHUI0 TUHUH U3Yy4aTluCh MHOTOYHCICHHBIC TEXHHUYECKUE U KOMMepYe-
CKH€ MPEAJOKEHUsI BeIyIUX 3alaJHOEBPOINEHCKUX U a3UaTCKUX MPOU3BOAUTENEH 000pynOBaHUS
JUTSI U3TOTOBJICHUS TIOJMATHIICHOBBIX TPYO. B pesynbrare y eBpomeicKuX MpOU3BOIUTENEH OBLIO
MpUOOPETEHO JIMIITbL HEKOTOpoe 000pymoBaHUE (PKCTPYyHEp, IKCTPY3MOHHAS TOJOBKA, TAHYIIEEC W
OTpPE3HOE YyCTPOWCTBA), a Oyiarogapss HOBATOPCKUM MPEIJIOKEHUSIM CrenuanncToB «EBpoTpy0-
macT» Obuta pazpaboTaHa COOCTBEHHAs] TEXHOJOTUYECKAs JTUHUS, 3HAYUTENIbHAs 9acTh 000py/10-
BaHUs KOTOPOH SBJISETCS OTEYECTBEHHBIMH pa3padOTKamu (B YaCTHOCTH, KaTUOpBI, BAKYyMHBIC U
OXJIQXJAIOITNE BaHHBI). B HacTosIee BpeMst Ha JUHUU OCBOEH BBIMTYCK BCeX BUIOB TpyO n3 I19-80
u [13-100 quamerpom ot 630 1o 1200 MM (B Tom uucine, Tpyo I19-100 nuamerpom 1200 mm SDR
17,6). [Ipon3BoauTeabHOCTh JIUHUHU 110 TpyOam coctasisieT 900-1100 kr/4.
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[Tpou3BoacTBO TpyO M3 MOJMATHICHA MPEACTABIsIET COOOH HENMpepBIBHBIA MPOILECC, CO-
CTOSIIMKA M3 CIEAYIOUIMX ONepaluii: MOoTy4YeHUe pacilaBa MOJIMITHIIEHA B SKCTpyAepe, (opMoBa-
HUE TPyOHOH 3aroTOBKU B 3KCTPY3MOHHOH TPYOHOI ToJIOBKE, KaTMOpOBaHHE 3aTOTOBKU 00 OXJIax-
JIAIOIIYIO TTOBEPXHOCTh KalnuOpa, OXJIaKIeHUE KATMOPOBAHHON TPYOBI B OXJIAKIAIOMUX (BaKyyM-
HBIX) BaHHAaX U pe3ka TpyObl Ha MepHble oTpe3ku. Ha puc. 2.21 npezacrasieH (pparMeHT BbIX0ja
TOTOBBIX TPYO U3 3aBOJICKOTO Li€Xa.

Puc. 2.21 T'oroBblie TpYObI XouauHra «EBporpyodmiaacr»

3A0 «3aBoxg AHJI I'a3TpyOruiacTy, BXoasmuM B XoauHr  «EBpoTpyOmiacT», B COOTBET-
CTBUU C TexHonorueit SLM ocBOEH BBITYCK HOBOTO THIIA HATIOPHBIX MOJIHATUICHOBBIX TPYO pas-
JUYHBIX TUAMETPOB, HAPYKHAs MOBEPXHOCTh KOTOPBIX MOKPHITA 3AIIUTHBIM CIIOEM U3 CHEIMAIbHO-
ro MHUHEpaJoOHANoJHEHHOro monuoieduHa. Takue TpyObl 0ONANAIOT MOBHIICHHBIMH MEXaHHYe-
CKHMH CBOMCTBaMH U MpeJHA3HAUYEHBI JIJIS MPOTITMBAHUS B CIIOXHBIX YCIOBUSX, HAIPUMEP TAKHX
KaK, CaHaIlis W3HOIICHHOTO Yy4acTKa METAJUTMYECKOro TpyOOmpoBoia B Cllydae HEBO3MOXXHOCTHU
KayeCTBEHHOW MOATOTOBKM €ro BHYTPEHHEH MOBEPXHOCTU Mepe] MPOTSITMBAHUEM IOJIMMEPHON
TpyObl. [Ipu HMcmoNb30BaHUM JAaHHBIX TPYO B MEPHOJ MPOTITUBAHUS BHYTPh CTAPBIX HA UX BHEIII-
Hell MOBEPXHOCTU HE OCTAETCS CKOJIbKO-HUOYAb 3aMETHBIX MOBPEXKIEHUI, B TO BpeMsl KakK MpHU HC-
NOJIb30BAaHUN OOBIYHBIX TPYO M3TOTOBICHHBIX Aaxe u3 nonudTuiaeHa [19-100 3agactyro Moryrt Ha-
0J1I01aThCSl TOBPEXKACHUS TOBEPXHOCTH HE COBMECTUMBIE C UX JAIbHEUIIIUM HCIIOIb30BAaHUEM.

3apy0OexHble MPOU3BOAUTEIN TPYO M3 MOJMMEPHBIX MATEPUAIIOB BBITYCKAIOT BECbMa pas-
HOOOpa3HYI0 MPOIYKIHUIO, YIOBJIETBOPSIOUIYI0O CTPOTHUM 3alpocaM SKCILTyaTallMOHHBIX CIIYKO
KOMMYHAJIbHBIX CEeTel pa3iudHOro Ha3HaueHus. Hambosee BocTpeOOBaHHOM MPOIYKIMEH B OTeUe-
CTBCHHO# MPaKTHKE SIBISIOTCS TPYOb! pupm «Waviny, «Crupoy, «BumJlaiinep» u «Uponors.

Honusmunenosvie mpyowt «Cnupoy u «BunJlaiinepy xonyepna KWH PIPE (Qunaanous)
OTanuuTenbHOM 0cO00eHHOCTRIO TPYO «Crimpoy» (muamerpom oT 40 mo 3000 MMm) sIBISIETCS CTICIH-
abHAsI KOJBIIEBAs CIIOEBAsi CTPYKTYypUpOBaHHas (hopMa, KOTOpasl M3aBHA HCIOJB3YETCS B CTPOH-
TENbHBIX KOHCTPYKIUAX, oOecreunBasi MPOYHOCTh U XKECTKOCTh Mpu Maioil Macce. [lpu ucnomszo-
BaHWU TOJUATHIICHOBBIX TPYO Ui MPOTSATHBAHUS B BETXHE CTAllbHBIE TPYOOIPOBOIBI Hamboiee
pacrpocTpaHéHHBIM CIIOCOOOM COECIMHEHHMS CTHIKOB SIBJISIETCSI CBapHOE (Ha OOJBIINX AMAMETpPax) U
pe3nboBoe (puc. 2.22).
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Puc. 2.22. ®parment TpyonI «Crimpo» ¢ pe3b00ii Ha TOpLUEBON YacTH.

[TpermyIiecTBOM CBapHOTO U pe300BOTO COSTUHEHHH SBIISICTCSI OTCYTCTBUE (DACOHHBIX JIe-
TaJIei, 9TO HE yBEJINYMBACT AMAaMETP TPYObl B MECTE CThIKA, a TAKKE OBICTPOTAa MOHTa)Ka OT/EIb-
HBIX OTPE3KOB TPYO, 00pa3ylomuX MPOTSHKEHHYIO TPYOHYIO IUIETh, BBOAUMYIO B BOCCTaHABIIMBAe-
MBIl TpyOorpoBoy (puc. 2.23u 2.24).

Puc. 2.23. ®parmeHT OecTpaHIIEiiHOIO0 PEMOHTA € MCIOJIb30BaHHeM TPYOHO# mieTn «Cnu-
po» nuamerpom 1100 mm

5 3
g .

Puc. 2.24 ®parMeHT peMOHTa TPAAUIMOHHBLIM CIIOCOOOM C PHITheM TPAHIIIEH C UCI0JIb30-
BaHueM TpyOHoU mietn «Cnmpo» nnamerpom 1200 mm

[TonuaTriienoBeie TpyOBl «BurJlaiiHep» BwITycKaroTCs B BUae Moayied qmmHOW 0,5 M u
auamerpoM oT 110 1o 560 Mm. D10 mo3BOJsET OECIPENATCTBEHHO OMYCKAaTh UX B CMOTPOBBIE KO-
J0AIBI O€3 KaKOTo-TM00 JEMOHTaXKa MOCAEAHUX. Y 3KHH pacTpyO ¢ TEpPMETUYHONW YIUIOTHUTEILHON
NPOKJIAIKOM oOecreunBaloT HaAEKHOE U ONEPATUBHOE COCIMHEHHE TPYO NMpH MPOBEICHUH MOH-
TaXKHBIX pabor (puc. 2.25).
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Puc. 2.25 MonyabHble TpyObl «BunJlaiinep»

Heyxcnounvie eubkue mpyoor «Uponory (Gumunsnous.) [omumepusie Tpyos «Uponory Ha-
XOIAT PacHpOCTpPaHEHUE MPU BOCCTAHOBJIEHUHM BOJIOOTBOIAIIMX ceTerd auameTpoMm 110 300 Mm.
TpyObl TIpenCcTaBISIOT COO0N IBYXCIOHHYIO KOHCTPYKIIMIO, COCTOSIIYI0O U3 HAPYXHOUW roppupo-
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BaHHOM M BHYTpEHHEH ryaakol coctapisionield. CreunanbHble MY(TOBBIE COCTUHEHUS JIMOO
BCTPOEHHBIN 3aBOJICKON HarpeBaTeNIbHBIN 3JEMEHT, KOTOPhIM CHA0XKEH OJUH U3 KOHILIOB TPYO, IO-
3BOJISIFOT COEIMHATH WIJIM CBAPUBATH OTJENBHBIC CEKLIMU B IJICTh HEOOXOAMMOM JJIMHBI MPSIMO Ha
MecCTe TPOU3BOCTBA PabOT.
Xapakrepuctuka Tpyo «Uponor» npuseneHa B tadm. 2.1.
Tabmuma 2.1.  XapakTepucTuka IByXCIOHHBIX TpyO «Uponor»

HomunanbsHbIe pazmepbl JlnuHa TpyOHI, JnameTpsl BocCTaHABIIMBAE-
CEYEHUSA, MM M MBIX TPYO, MM
dHapy)K. / dBHyTp.
117 /100 6 125-150
175/ 150 10 200
200/175 10 225
233 /200 10 250
270/ 240 10 300

[IpeumymectBoM Tpyo «UpoONor» mepen ApyruMu sIBISIETCS BBICOKAsh MEXaHUYECKask Mpoy-
HOCTh OJHOBPEMEHHO C OOJIBIIMM JIOIYCTUMBIM PaIuyCcoOM H3Trn0a, COCTABISIOUIMM 3Uyapysx.. ITO
MO3BOJIIET IPH BOCCTAHOBJIICHUM CETEH METOJIOM MPOTATUBAHUS B HUX HOBOTO TPyOOMpoBO/Ia MPo-
U3BOJIUTH MOHTaX TPYO € OBEPXHOCTHU 3€MJIM Yepe3 JIFOK CMOTPOBOTO KOJIOALA, He mpuberas K J10-
MOJIHUTENIBHBIM OIEpalysIM YIIUPEHUs TOPIOBUHBI, OOKOBON MOBEPXHOCTH U AHA Koiojauna. [locne
NPOTATUBaHMs THOKOI MBYXCIIOWHOM TpyObl B MOJUIEkKANINI BOCCTAHOBICHUIO YYaCTOK TPyOOmpo-
BO/Ia MEXTPYOHBIN 3a30p 3a/I€TbIBACTCS LEMEHTHO-TIECYaHbIM pacTBOpoM. Henb3st HE OTMETUTB,
YTO OJHUM M3 HEJOCTATKOB METOJA, OTPAHUUYMBAIOLIUM €70 IIHPOKOE IMPUMEHEHUE B TEXHOJIOIHH
OCCTpaHIIIEHOTO BOCCTAHOBIICHUS CeTel 0€3 UX pa3pyIIeHUs, IBIICTCS 3aMETHOE YMEHBIIICHHE (10
15 %) BHYTpEeHHET0 quamMeTpa TpyOooIpoBoaa MOCe PEMOHTA.

Ionunponunenosvie pacmpybdnvie mpyowt «Pragmay epynnot komnanuti « Poc-Ilatiny. Jlan-
HBII TUN TPYO, BHIMOJIHEHHBIX U3 MOJIMIPONHIICHA OJIO0K-COMOIMMepa, MPUMEHsETCs Ipu OecTpaH-
HICHHON MPOKJIaJAKE BOJIOOTBOASIINX ceTel. DTU TpyObl OTIMYaloTCs MaiabiM BecoM (Ha 30 % nerue
00bIyHBIX TMagkuX Tpyo u3 I1BX), BHICOKOH yaapHOM BSI3KOCTBIO Jaxke HS)I/I amknx (10 —20 ° C)
TEeMITepaTypax, BBIACPKUBAIOT KaK BBICOKYIO (kpaTkoBpemeHHYI0 A0 100 “C Temmeparypy), Tak u
HU3KYIO (10 —60°C), 4TO BBIFOAHO OTIMYAET UX OT HOIUITHUICHOBBIX TpYyoO.

[TonmunponuneHoBsie TpyOsl «Pragmay (puc. 2.26) UMEIOT pacTpyOHOE COEAMHEHUE, TTOATO-
My OHHM HauOoJiee 11eaecoo0pas3Hbl Al OeCTpaHIIEHHBIX TEXHOJIOTHI MPOTATUBAHUS B CTAPBIH TPY-
6ompoBoj. Kpome Toro, odiien3BecTHa BbICOKask CTOMKOCTh MOJIUIIPOINUIICHOBBIX TPYO K HCTUpae-
MOCTH (a0pa3uBHOMY U3HOCY) NPH MPOTATUBAHUH.

Puc. 2.26 O6mmii BUag nNoJIMIPONUJIEHOBBIX pacTpyOHBIX TPYO «Pragma»

Yeunus nporsruBanus TpyoO «Pragma» MUHMMaJIbHBI (Hampumep, 6-TH MeTpoBas TpyOa
nuamerpoM 630 mm umeet Maccy Bcero 100 kr). Tpyba sddextuBHa ans 3a0yTOBKH (3aNI0THEHUS
IIEMEHTHBIM PAacTBOPOM IMPOCTPAHCTBA MEXAY HEH M CTapoi TpyOoii), Ojmaromapss IUIOTHOMY 3a-
MOJTHEHUIO [IEMEHTHBIM PACTBOPOM IMYCTOT MEXIY PeOpHUCTON MOBEPXHOCTHIO TPYObl W BHYTPEH-
HEel MTOBEPXHOCTHIO CTapOH TPYOBI.
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