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OBLIASA XAPAKTEPUCTHUKA PABOTbBI

Axmyanvnocmos npooaemst. OTHUM U3 MyTeH pemieHus MNpoOIeMbl
MOBBINICHUS HAAEKHOCTH HEPTETra30MpoOBOIOB SBISETCS MCIOIb30BAHHE HOBBIX
3 PEeKTUBHBIX HAYYHO OOOCHOBAHHBIX TEXHOJOTUM CTPOUTEIHCTBA U PEMOHTA
TpyOOIPOBOAHBIX crcTeM. OCHOBHOM OCOOCHHOCTBIO CTPOUTENHCTBA U PEMOHTA
TpyOONPOBOZOB  SBJISIETCS  pa3HOOOpa3ue  MPUPOJHO-KIMMATHYECKUX U
TUAPOTE€0JIOTUYECKUX XAPAKTEPUCTUK MECTHOCTH BJOJb TPAacChl, YTO TpeOyeT
3HAUYUTEILHOTO Pa3HO00pa3usi KOHCTPYKTHUBHBIX M TEXHOJOTHYECKUX PEIICHUM
Opy MPOKJIaJAKE M JKCIUIyaTalluu JIMHEWHOM dYacTh TpyOONpoBOAOB Ha
MPOCATOYHBIX M HaOyXamIMX TPYHTaX, OMOJIBHEBBIX U TOPHBIX YydYacTKax,
OOJOTUCTBIX U 3aTOPPOBAHHBIX OTIIOKEHUSIX, TPYHTAX C BHICOKOH KOPPO3UOHHOM
AKTUBHOCTHIO.

ITonzemHbIC TPyOONPOBOIBI pabOTAIOT B CHCHU(DUICCKUX KOPPO3UOHHBIX
YCIIOBUSIX, YTO OOYCJIOBJIMBAET HEOOXOIUMOCTh MPOTUBOKOPPO3UOHHOM 3aIUTHI.
[TouBeHHast KOPPO3US ABISIETCS OJJHUM U3 CEPHEIHBIX (PAKTOPOB B OMpENeICHUN
yYCIOBUH 3KcIUTyaTauuu TpyoornpoBogoB. Oxkomo 45% Bcex aBapuii Ha
TpyOONpoBOAaxX MPOUCXOAUT MO NpUuMHE Kopposuu. [Toatomy s3dpdexkTuBHOCTD
MPOTUBOKOPPO3UOHHOMN 3aIUTHl B 3HAYUTEIHHOU CTETICHH OMpEEsieT YPOBEHb
HaAEKHOCTU TpyOonpoBoaa. Buibop Buaa 3amUThl ONpEnesieTcss TEXHUKO-
AKOHOMUYECKUMHU cooOpaxeHusiMu. [Ipu pa3paboTke NpoOEKTOB NPUHUMAIOTCS BO
BHUMaHHE KaK TeXHHUYECKHe (HAJMYHMe WM OTCYTCTBHE OJY)KIAIONIUX TOKOB,
KOPPO3HOHHAs aKTHBHOCTh T'PYHTOB, BUJ MPOTUBOKOPPO3HMOHHON H3OJIAINH U
np.), TaKk W SKOHOMHUYECKHe (akTopsl (pa3Mepsl CIMHOBPEMEHHBIX 3aTpart,
OKCIUTyaTallMOHHBIC PACXOBI U IIP.).

3agaya oOmNpeAeNICHUS] CpoKa CHIyXObl Ppa3IUYHBIX BHUJOB MPOTHUBO-
KOPPO3MOHHON H30JIAIIMA CTAIBHBIX TPYyOOMPOBOIOB 3aBUCUT OT MHOTHX
(GakTOpOB, OCHOBHbIE M3 HHUX — OKCIUTyaTallMOHHBIE CBOMCTBA 3alUTHBIX

IOKPBITUM W CTENEHb B3aMMOJEWUCTBUA C OKPYXKAIOLIEH TPYHTOBOM CPEHOW.
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DKCIUTyaTalliOHHbIE CBOMCTBA 3allUTHBIX MOKPBITHUM 3aBUCAT OT (HU3HUKO-
XUMUYECKUX CBOMCTB MCXOAHBIX MaTEpHaJlOB, KayecTBa OUYUCTKU TpyoO,
COONIOACHNUS TEXHOJOTHH BBIMOJHEHUS HU3OJALMOHHBIX paboT, BO3MOKHOCTH
OCYILIECTBJIIEHUSI MEPOINPHUATHI 1O 3alIUTE H30JSUUA OT TOBPEKICHUI B
npolLecce N30IAUMOHHO-YKIIAJOUYHBIX pa0d0T U KCILTyaTallui TpyOOIpoBoO/Ia.

JIOJrOBEYHOCTh MOJUMEPHBIX U OMTYMHBIX MAaTE€pUAJIOB, HAXOIAIIUXCS B
TPYHTOBOM cpefie, olleHuBaeTcs: mpuMepHo B S0 JIeT, a CPOK CIIyKObI 3aITUTHBIX
MOKPBITHI TPyOOIPOBOJOB M3 3TUX MAaTE€pHAIOB cOCTaBisieT okojo 15-20 ner.
O4eBHUIIHO, UTO MPHU CYUIECTBYIOIIMX YCIIOBHUSX SKCIUTyaTalluu H30JISILUOHHBIE
MOKPBITUSA TPYOONPOBOJOB HYXKIAIOTCA B 3alllUT€ OT HETaTUBHOI'O BO3JEHCTBUSA
OKPYarolel TPyHTOBOU Cpebl.

OCHOBHBIMM TIPUYMHAMH BO3HUKHOBEHHMS Je(EKTOB B  3alllUTHBIX
MNOKPBITUAX TPyOONPOBOJOB  SBJIAIOTCSA: HECOONIOAEHUE TEXHOJOTMU HX
HAaHECeHMs, MEXaHUYeCKHe TMOBPEKICHUS TpU 3achblIKe TPyOONpPOBOJIOB,
CMEp3aHue M3O0JISALMM C TPYHTOM, MEXaHWYECKHE TMOBPEKICHUS IpuU
B3aUMOJICHCTBHM C TPYHTOM B TIEPUON DJKCIUTyaTanuu (pacTpecKHBaHUE,
roppooOpazoBanuss u T.1.) (U3MKO-XUMHUECKOEC BO3JCHCTBHE TIpYyHTa
OPUBOJSIIEE K BBIMBIBAHUIO IUIACTU(DUKATOPOB, T.€. 3TU MPUYUHBI CBA3aHbI B
OCHOBHOM C B3aMMOJECHUCTBUEM MOKPBITUN C OKPYKAOLIEH TPYHTOBOU CPEJIOH.

Benymmmu Hay4HO-UCCIEIOBAaTEILCKUMHU OpraHU3alMsIMU B 00JacTH
TpybonpoBoaHoro Tpancnopra: BHUMCT, BHUUI'A3, UTITOP, PI'VHI u np. —
B IIOCJIEIHHME TOABl IPEANPHHITH 3HAUYMTEJBHBIE YCWIHS IO YBEIUYEHUIO
paboTOCIOCOOHOCTH 3aUIUTHBIX MOKPBITUM TPyOONPOBOJIOB, HO K HACTOSIIEMY
BPEMEHH HCCIIEIOBaHHUsI OTHOCWJIMCH HEMOCPEACTBEHHO K CaMOM M30Js1uu 0e3
paccMOTpPEHHUsI BO3MOKHOCTA U3MEHEHUSI BO3ACHCTBHS BHEIIHEN cpenbl. OTHUM
U3 HANPABJICHUN YBETMYEHUS CPOKA CITYKObI M30JIALIMH SIBISETCS UCKYCCTBEHHOE
BO3/ICIICTBHE Ha BHEUIHME YCJIOBHUS C HCIIOJIb30BaHUEM TUApOodoOU3aIU

TPYHTOB.
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MeTtonpl  TEXHUYECKOM  MEIMOpaluyd TPYHTOB  INPUMEHSIOTCA B
TpyOOIPOBOJHOM CTPOUTENHCTBE KAK B KAUECTBE CAMOCTOSTENIbHBIX MEP, TaK U B
KOMIIJIEKCE C MHKEHEPHO-CTPOUTEIbHBIMU MEPONPHUATUSAMU, HAIIPABJIECHHBIMU Ha
UCKYCCTBEHHOE YIIYUIIEHHE COCTOSAHUS U (PU3NKO-MEXaHUYECKUX CBONCTB MOPO/T
pa3IMYHBIMKU TeXHUYECKUMHU NpuéMamMu. OgHako ruapodoOusaiusi TpyHTOB Kak
OIMH M3 METOJIOB TEXHMYECKOM MEIMOpPALMM HEJOCTATOYHO M3Yy4YeH B ILJIAHE
UCIIOJIb30BaHUs B TPYOOIPOBOJHOM CTPOUTENILCTBE.

CymecTByronue  TEXHOJIOTHH IO CTaOWIM3AIUU  TIOJIOKECHHUS
TpyOOIIPOBOJIOB, ~ YCTPOWCTBY  MCKYCCTBEHHBIX  TPYHTOBBIX  OCHOBaHHIA,
CHIKEHHMIO KOPPO3UOHHOW aKTMBHOCTH T'PYHTOB, YMEHBIIEHUIO MEXaHHUYECKOTO
U (PU3UKO-XMMHUYECKOTO BO3JCHCTBUS TPYHTOB HA H3OJSLMOHHBIC MOKPBITHA
UMEIOT PsAJl HEIOCTAaTKOB: OrPaHMYEHHOCTh 00JIACTU NMPUMEHEHHUs], TOTPEOHOCTh
B TPOMO3JKOM OOOPYJOBaHUM, HHU3Kas MPOU3BOJUTEIBHOCTb, 3HAYUTEIIbHBIN
00BEM TPAaHCHOPTUPOBKM MaTEpPHAJIOB, YTO CYIIECTBEHHO CIEP)KHUBAET UX
UCIIOJIb30BaHUE B TPYOONPOBOAHOM CTPOUTENHCTBE.

B cooTBeTCcTBMM € NPOEKTOM MEKIOCYIAapCTBEHHOM IPOTrpaMMBbI
«BbIcOKOHAIEKHBIA TPyOOIPOBOAHBIN TPAaHCHOPT» MOBBIIIEHUE HAAEKHOCTU U
AKOJIOTUYECKON 0€30MaCHOCTH OOBEKTOB TOIIMBHO-3HEPIE€THUECKOTO KOMILJIEKCa
MOXET o0ecneumBaTbcsd 3a CUYET TEXHUYECKOIO  IEPEBOOPYXKEHHUS U
PEKOHCTPYKIMU TEXHOJOTUYECKOT0 O0OpYAOBaHMS, CHUCTEM aBTOMAaTU3AIUU
HAaCOCHBIX CTaHLIMM, pe3epBYyapHbIX NAPKOB U TEIEMEXaHU3ALNU JTUHEUHON YacTH
MarucTpajibHbIX TpPyOONpPOBOAOB, BBIMOJHEHHUS PA0OT MO JUArHOCTHKE W
KaluTaJIbHOMY PEMOHTY JIMHEMHOMN YacTu, pe3epByapoB U 000py10BaHUS.

Ilenv pabomer — HayuyHOE OOOCHOBaHHME U pa3padOTKa HOBBIX
3¢ (PEeKTUBHBIX  TEXHOJOTMH  CTPOUTENBCTBA M  KAMUTAJIBHOTO  PEMOHTA
ra3oHe()TENPOBOJIOB C HCIOJIb30BaHUEM THAPOPOOU3UPOBAHHBIX T'PYHTOB,
HalpaBJI€HHBIX Ha TMOBBIIICHHE HAAEKHOCTU TPYOONPOBOJHOIO TpaHCIOPTa

YTJI€BOJOPOJAHOTO CHIPbSI.



3aoauu uccnedosanuii:

1. Onpenenutsb 00J1acTh U TIEPCIEKTUBBl  HCMOJb30BaHUS
runpodobusupoBanHbix TpyHTOB (I'®I") ¢ paspaboTkoit HaydyHO 0OOCHOBAHHOMH
KJ1accu(UKaIMU UX MPUMEHEHUs Ha 00bEKTaX TPyOOIIPOBOIHOTO TPAHCTIOPTA.

2. Ha ocHOBaHMHM TIPOBEIEHHOTO MHOTO(PAKTOPHOTO JKCIIEPUMEHTA
ONPENEIIUTH ONTUMAJIbHYIO JO3UPOBKY BSKYLIUX NPOAYKTOB s ['DI'.

3. Omnpenenuts ontuMaabHylo TOMMMHY ciost [ mis  oOckimku
TpyOOTpoBOAa. Y CTaHOBUTHh 3aBUCHMOCTH CKOPOCTH KOPPO3UH MeTallia TPYOBI
oT ToJuMHEI cinod '@l B cinyyae noBpexIeHUs U30ISALNH.

4. Pa3paboTaTh MaTeMaTHYECKYyIO MOJENb ISl OMNpEeACTICHUs BIUSHUS
o0ceinkn u3 'l Ha pabOTOCMOCOOHOCTH M JOJITOBEYHOCTH H3OJISIIMOHHBIX
nokpeiTuid. OOOCHOBaTH METOAMKY ONpENEJeHUs OCTAaTOYHOTO pecypca
3alIUTHBIX TOKPBITUH TpyOOMpPOBOAOB, MPU HTOM OMNPEIETUTh I[OKa3aTelb
CKOPOCTHU CTapeHUSs 3alIUTHBIX MOKPBITHI 1pu 00chinke ['OI.

5. OOocHOBaTh U pa3paboTaTh TEXHOJOTHUIO PEMOHTa TPyOONMpPOBOIOB
METOJIOM BOCCTAHOBJIEHHUSI 3AIMTHBIX OKPBITUM C UCIIOJb30BaHueM ['OT'.

6. PazpaboraTh HOBbIE KOHCTPYKTHBHBIE CXEMbl MPOKIAIKH U
OaJLIaCTUPOBKU TPYOOINPOBOJOB, HOBBIE AJIEMEHTHl KOHCTPYKIHUM MOJIUMEPHBIX
MOKPBITUA W  TEXHOJIOTHIO CTPOWTENbCTBA TPYOONPOBOJOB HAa OCHOBE
ucnojb3oBanus ['Or.

Hayunan nogusna

B nuccepranmonHoii padoTe moyiy4eHsbl CIeay0Ie HOBbIE pe3yIbTaThI:

1. TeopeTnuecku OOOCHOBaHBI MEPCHEKTUBBLI HCIOJIB30BAaHUS W 00JACTh
npumeHenuss ['®" B tpybompoBomHOM  cTpouTenbcTBe. lIpemmoskeHa
knaccudukanus ucnoiab3oBanus '@ Ha o0bekTax TpPyOONPOBOAHOTO
TpaHCHopTa.

2. Pazpaboranbl TpeOoBanus Kk cBoWcTtBam ['®I" u mpousBenéH BbIOOP
BSDKYIIUX TPOAYKTOB [IJIi KCIOJIb30BaHUSI TPU CTPOUTEIHLCTBE U PEMOHTE

TpyOonpoBogoB. Ha ocHOBe NpoBenEHHOIO MHOTO(GAKTOPHOTO 3KCIEPUMEHTA
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ompeseeHa onTUMalabHas JO3UPOBKA BSOKYIIETO ISl TUIAPO(OoOU3aIi TPYHTOB
— 9,6% mo Macce rpyHTa ¢ BJIQXHOCTBIO, OTJIUYAIOMICHCS OT ONTHUMAJIBHOTO
3HadYeHHs He Oosiee yeM Ha S5%.

3. VYCTaHoBJIEHO OITUMAJbHOE 3HAYEHUE TONIHUHBI ciioa [T,
MOJIYYCHHOE TIOCTPOCHHEM IIEJIeBOM (DYHKIIMH 10 KPUTEPUI0 MHUHUMAIbHBIX
yACTbHBIX  3aTpaT Ha TMpPOBEJEHHWE PEMOHTHBIX paboT. Ilpemmoxkena
MaTeMaTU4YecKas MOJIeJb U MOJyYyeHa 3aBUCUMOCTh CKOPOCTH KOPPO3UH MeTalia
TpyObl OT ToNMUMHBI ciios 'O’ B ciydyae MOBPEKIAEHUS H3OJSLUH, IPH 3TOM
ycTaHoBiieHo, uTo ciioit ['®I" B 10 cMm cHmkaet ckopocTh koppo3uu Ha 40%, o
CPaBHEHUIO C 3aCHIITKONU TPYyOOTIPOBOIa OOBIYHBIM MUHEPATBHBIM IPYHTOM.

4. BmnepBele TMpeIokKeHA MaTeMaTH4YecKas MOJeNh ¢ TOJydYeHa
3aBUCUMOCTH  TEPEXOJHOTO CONPOTUBICHUS M3OJSIMM OT CTENeHu e&
MOBPEXACHUA. Y CTaHOBJICHO, UYTO MOBPEXIeHUE M30Js1uu B npeAenax 10 0,2%
MPUBOJUT K MOTEPE €€ AUIICKTPUUECKUX CBOUCTB OoJiee ueM B 5 pa3. [lokazano,
YTO HEPaIMOHAJIbHO MCHOJb30BATh JOPOTOCTOSIIYIO H30JSLHUI0 C BBICOKUM
3HaYEHUEM TMEePEXOJHOr0 COIMPOTUBICHUS, Tropa3fo OoJbllee 3HAYCHUE IS
U30JSIIUOHHBIX  MOKPBITUM HMMEET HUX YCTOMYMBOCTh K MEXaHUYECKUM
MOBPESKICHUSAM B TEYCHHE MJIUTEIBHOTO BpeMeHHU. lIpemnokeH amroputM
YUCJICHHOTO PEIICHMUs] 3a/Jladyd  OLEHKHM OCTaTOYHOTO pecypca 3allUTHBIX
MOKPBITUH TPyOONPOBOJIOB, MPOJOXKEHHBIX B o00ckimke ['®I. Ha ocHoBe
71a00paTOPHBIX, MOJMTOHHBIX W HATYPHBIX KCIEPUMEHTATBHBIX HCCIICIOBAHUMA
ompejieNieH  TOKaszaTrellb  CKOPOCTH  CTapeHHs  3alllUTHBIX  TOKPBITUH
TPyOOIIPOBOJIOB, MPOJIOKEHHBIX B 00chinke u3 I'®I, paBueiii 0,08 l/rox, npu
3TOM YCTaHOBJICHO, YTO CPOK CIIYKOBbI 3aIIIUTHBIX TOKPHITUN YBETUYMBACTCS Ha
40%.

5. Pa3zpaborana HOBas TEXHOJOTUS PEMOHTA 3alIUTHBIX MOKPBITUN
TpyOOIIPOBOJIOB METOJOM BOCCTAHOBJICHUS C HCIIOJIb30BAHWEM OPraHHUYECKUX
BSOKYIIMX MaTepuanoB. OmpeneseH parMoHAIbHBI COCTaB  OPraHUYECKHX

BELIECTB JUII PEMOHTA HW3OJSIUMOHHBIX IOKPBITHI TpyOONpPOBOAOB METOIOM
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BOCCTAHOBJICHHSI, TTO3BOJISIONINNA BECTH PEMOHTHBIE PabOTHI MPHU TEMIIEpaType
OKpy>karoiero Bo3ayxa a0 munyc 10 °C.

6. Ha ocHOBe TeopeTHYeCKMX W OKCIEPUMEHTAIBHBIX WCCIICIOBAHUN
000CHOBaHBl HOBBIE KOHCTPYKTHBHBIE CXEMbl MPOKIAJKH MU OaslacTUPOBKU
TpyOONpOBOAOB,  pa3pabOoTaHbl  OCHOBHBIE  MapamMeTpbl  TEXHOJOTHH
CTPOUTEILCTBA TIOJ3EMHBIX M HA3eMHBIX TPYOOIPOBOJIOB, OOECIEYMBAIOIINE
SKOHOMHMYHOCTh W 0€30MacHOCTh MPOBEICHUS pPaboT. DKCIEPUMEHTAIBHO
YCTAHOBJICHO  YJIy4IlICHHE CBOWCTB HW3OJSALMOHHBIX IOJUMEPHBIX  JICHT,
COEIMHEHHBIX JIMIIKUMUA CTOPOHAMHM: aJre3usi B HaXJECTe yBeIUYUBaAETCs Ooliee
4yeM B 5 pa3, BOJONPOHHUIIAEMOCTh YMEHBIAETCs Oojiee yeM B 2 pa3za B
3aBUCUMOCTH OT MapKd H30JSAIMK, YTO TIO3BOJMIIO pa3paboTaTh HOBBIC
KOHCTPYKIIMU 3alIUTHBIX MOJMMEPHBIX MOKPHITHUI U TEXHOJIOTHIO UX HAHECEHMUS.

Ha 3awjumy e@vinocamca pe3ylbTaTbl TEOPETUUYECKUX M IKCIEPUMEH-
TaJbHBIX HUCCIIEIOBAHUI, METOJIUKU pacuéra, HOBbIE MaTepHaIbl, KOHCTPYKIIUH,
TEXHOJIOTUU JUIsi CTPOUTENILCTBA M PEMOHTa OOBEKTOB TPyOOIPOBOIHOTO
TpaHcHopTa C ucnojap3zoBanuem ['OT".

Ilpakmuueckan yennocms padomot

Hayunbie pe3ynbTaThl, TNOJydeHHble B paldoTe, MPUMEHEHBI MpU
CTPOMTEIILCTBE M PEMOHTE Ta30IpoBOjOB YpeHroi-HoBomnckop, YensOmHCK-
[TerpoBck, Ypenroui-Ilerponck, IllkanoBo-Ty6ankyns, Mmmmobai-Y da, Amoypr-
[ToBomxne.

[laTeHTBI U PYKOBOJAIIME JOKYMEHTbl Ha HOBbIE KOHCTPYKUUU U
TEXHOJIOTUYECKHE TPOLECChl M0 crnocobaM MPOKIAIKH, OalJIaCTUPOBKE U
PEMOHTY TpyOONpPOBOJOB BHEAPCHBI TMPU CTPOUTEIBCTBE U  PEMOHTE
IPOMBICIOBBIX M MarucTpajibHBIX TpyOOmpoBoAOB B «[J1aBBOCTOKTPYOO-
npoBoacTpoe», AK «Ypanrpybornposojactpoit», OAO «I'unporpyodonporog» AK
«Tpancaedts», OO0 «CMVY-4», OO0 «Crapctpoii», OAO «PUTIK»,

«HedTerazkoMIIeKTMOHTAM.



9

Ucnionb3oBanne '@ B TpyOONpPOBOAHOM CTPOUTENBCTBE M BHEIPECHHE
pE3yJIbTaTOB JUCCEPTAMOHHONW pabOThl TMO3BONHIM TOJIYYUTh CYMMAapHBIN
daktuyeckuit sxonomuueckuit 3¢ dext 1 129,7 toic. pyOieit B uenax 1984r.

PesynbraTel paboThl peann3oBaHbl B OJJHOM OTPACIEBOM CTaHIApTE, MSTH
OTpaciieBbIX HOPMATHUBHBIX JOKYMEHTaX U OJTHON peKOMEHIAIINH.

Teopernueckue u npakTUYeckue pe3yabTaTbl pabOThl UCIIOJIB30BAHbI B 2-X
y4eOHBIX MOCOOUIX AJI BYy30B, METOJMYECKUX YKA3aHUSIX U JEKIHUAX MO Kypcam
«CoopyXeHHE€ U PEMOHT TpyOOnpoBOoAOB», «TexHolorus MeETaIoOB U
TpyOOIIPOBOJHO-CTPOUTENIbHbIE MaTEPHAIIBI».

Anpoodauus padomot

Pe3ynbTathl paboThl JOKIAIBIBAIUCH HA MEXKIYHAPOAHBIX, BCECOIO3HBIX,
BCEPOCCUMCKUX U PECITyOIMKAaHCKUX COBEIIAHUIX U KOH(PEepEeHIIHSIX:

— IlepBoil Bcecoro3Hoi KoH(epeHuuun «IIpobreMbl ocBoeHMs 3amagHo-
CuOHMPCKOro TOMTMBO-IHEPreTUIECKOro koMiuiekca» (r. Yoa, 1982 r.);

— Tpetbeit Bcecoro3Hoi koHpepeHiuu «lIpoOGiaeMbl TpyOONPOBOIHOTO
TpaHcnopta HepTH U Taza» (r. UBano-Opankosck, 1985T.);

— Bcecorosnoit  kondepenuun  «IIpoGieMbl  Hay4HO-TEXHHMYECKOI'O
nporpecca B TPyOOIpPOBOIHOM TpaHcmopTe raza 3amagHod Cubupu» (r. Yoa,
1987 r.);

— O6nactHolt koH(pepenunu «lIpuMeHeHrne TOCTHKEHUM HAyYHO-TEXHUYe-
CKOTO Tporpecca npu o0yCcTpocTBe HEPTAHBIX MecTOpokaeHui» (r. TroMeHb,
1988 r.);

— JleBsiToil pecnyOnukaHckod KoHpepeHuun «lIpoGiemsl pa3BUTHS
ra30BOi MPOMBINIICHHOCTH 3anaaaoi Cuoupwm» (r. Tromens, 1988 1.);

— CemuHape «COBEpIICHCTBOBaHHWE TEXHOJOTHH U OOOpYyIOBaHUS
IPOIIECCOB MepepaboTKu U TpaHcmopra HedTu» (r. HoBomosonk, 1989 1.);

— TpeTtbem KoHTpecce HedTerazonpombinuieHHUKOB Poccun (r. Yha, 2001

r.);
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— Bcepoccuiickoii koHdpepenun «TpyOonpoBoiHbIN TpaHCHOPT HeDTH U
raza» (r. Yoa, 2002 r.);

— Mexnynapoanoit koHpepeHn «TpyOonpoBOAHBIN TpaHCIOPT —
ceroxus u 3aBTpa» (r. Va, 2002 r1.);

— YerBépTOM KOHTpecce HedTera3onpoMblnuieHHUKOB Poccun (1. Yia,
2003 r.);

— Texnuueckom Cosete OAO «I'UITPOTtpy6omnpoBon» AK «Tpancue@Ts»
(r. Mockaa, 2003 1.);

— Hayuno-texanyeckom CoBere wuHcTuTyTa «Hedrerasmpoekr» (.
Tiomens, 2003r.)

— Cekuun «3amura TpyOOnpoBOA0B OT KOPPO3UU» HAYUHO-TEXHHUUECKOTO
Cosera OAO «<BHHUUCT» (r. Mocksa, 2003 1.);

Ilyonukayuu

[Io Teme muccepranuu omnyOiaukoBaHno 46 pabor, B Tom uwucie 1
MoHorpadusi, 1 aBTopckoe cBuietenbcTBo U 10 maTeHToB.

Cmpykmypa u 00vém padomul

HuccepraniioHHass paboTa COCTOMT U3 BBEACHMs, IISATU IJIaB, BBIBOJOB U
CIHUCKa JuTeparypsl, BKiIrovaromero 190 nHanmMeHoBaHui, u3noxkena Ha 398

CTpaHHIIAX MAITUHOMMCHOTO TEKCTA, COJAEPKUT /8 PUCYHKOB, 24 TaOIHUIIBI.

OCHOBHOE COAEPXAHUE PABOTbI

Beeoenue conepxut 00OCHOBaHHME AaKTyaJIbHOCTH, LEIb U OCHOBHBIC
3aJaud  MCCJIEJJOBAHUN, OCHOBHBIE IIOJIO)KEHUS, BBIHOCHMbIE Ha 3alllUTy,
XapaKTEPUCTUKY HAyYHON HOBHU3HBI, MPAKTUYECKOM LIEHHOCTUM W amnpoOanuu
NOJIyYEHHBIX PE3YyJIbTATOB.

B nepeoit 2nage nuccepranud pacCMOTPEHBl aHAIN3 CYLIECTBYIOIIUX
Croco0OB MPOKJIAJAKKM U PEMOHTa TpyOONpPOBOAOB, aHAJIM3 CIIOCOOOB 3ALIUTHI

TPY6OHp0BOI[OB OT KOppO3Huu, 00OCHOBAHBI IICPCIICKTUBLI HCIIOJIB30BaHUS H
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obnmacte mpumeHenus ['®OI° mnpu CTpOUTENBCTBE U PEMOHTE OOBEKTOB
TpyOOIPOBOIHOTO TPAHCIIOPTA.

Hayuynble =~ OCHOBBI ~ CTPOMTENBCTBA  OOBEKTOB  TPYyOOIPOBOJHOIO
TPAHCIIOPTa B CIOXKHBIX WHKEHEPHO-TEOJIOTUYECKUX YCIOBUAX OBLUIN 3aJI0KEHBI
TpyaaMu  oredecTBeHHbIX  yuéHblX: B.J.bepesuna, Il.Il.boponaskuha,
O.M.HBanmosBa, JI.I'.'Teneruna, A.I'I'ymeposa, A.b.AitHOUHIEpA,
A.I' Kamepiureiina, H.I1.Bacunbena, N.B.IlepyHa, H.A .MamrommuHsa,
B.B.XapuoHosckoro, I'.I'.Bacunbesa, H.X.Xanawiena, C.M.CokoinoBa,
N.I' A6aynnuna, H.Il.I'mazopa, A.M.3uHeBH4a, a TakXe 3apyOCKHBIX:
C.JI.Kynepyaiira, P.I".Mapmanna u ap.

Pa3BUTHIO TEOPETUUECKUX OCHOB TEXHHYECKONW MEIHOpallUh TPYHTOB
criocobctBoBanm  paborel  M.M.Dunatora, C.C.Mopo3ora, B.M.be3pyka,
E.M.Cepreesa, B.E.CoxkomoBuua, b.A.Pxanunpina, JI.B.I'onuaposoit,
C./I.BoponkeBnuya W TPUMEHHTEIIBHO K IPakTHKE TPyOOIPOBOIHOTO
CTPOUTENBCTBA paboThI JI.A.babuHa, JI..brIkoBa, F0.".Cnexropa,
C.K.Pajuxosa, T.I".BenepHukoBoii u ap.

B pesynbrare aHanu3a TEOpUM U TPAKTUKH IPUMEHEHUS TPYHTOB C
VIAY4YIIEHHBIMA  CBOMCTBAMM  NPU  CTPOUTEIBCTBE  JIMHEMHOW  YacTU
He(Tera3onpoBoOJI0OB HAYyYHO OOOCHOBAHBI PA3JIMYHbIE KOHCTPYKTHUBHBIEC CXEMBI
OPOKJIAIKKM TPyOONpOBOAOB B CHEHHAIbHO O00paOOTaHHBIX TpPYHTaxX U
OpeajoKeHa Kiaccuukanuss crnocobOB NPOKIAAKH TpyOompoBoaoB. B
COOTBETCTBMM C JaHHOW KjIacCHU(UKAIMEW ompejereHa BO3MOXXHOCTb
yucnosb3oBanud I'®dl' npu Moa3eMHOM M HA3eMHOM MPOKIAAKE C LENbIO
NPEeNIOTBPAIICHUST  CMEp3aHWs  M3OMSIMA C  TPYHTOM, OaJTaCTUPOBKHU
TpyOONpoBOa, Jea’dpaluu dJIEKTPOJIUTA TIOYBBI, YMEHBIIEHUS OMAaCHOCTU
OHOKOppO3UM MyTEM OO0paOOTKU SAOXMMHUKATaMH, 3aMEHbl I'pyHTa Ha MeEHee
KOPPO3HOHHO-arPECCUBHBIN, TEIUIOU3OJISIMU TpyOonpoBona U obecreueHus
rugapododuzanuu. Krnaccudukamus crnocoO0B TPOKIAAKU TPyOOIPOBOIOB

npescTaBiieHa Ha puc. 1.
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Puc. 1. Knaccupukanms cnocodoB Npok/aaaku Tpy0OnpoBoaoB:

— peKOMEeHIyeTCsl TpUMEHEeHHe THAPO(POOU3UPOBAHHBIX TPYHTOB
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Ha ocHOBaHMM U3y4eHHMs COBPEMEHHOIO COCTOSHHUSA MCCIEIOBAaHUN
pa3NUYHBIX TPYHTOB C VYIYYIICHHBIMH CBONCTBAMU OIPEJENECHbl 001acTh
OPUMEHEHUsI W  MNEepCHeKTHBBl  Hcnoib3oBaHus '@ Ha  oObekrax
TpyOOIIPOBOJHOIO  TPaHCIIOpPTAa TMpPU  CTPOUTENBCTBE  JMHEMHOM  4acTH
TpyOONPOBOJOB, PEMOHTE H3OJSLUMOHHBIX MOKPHITUH HEPTErazonpoBOAOB,
CTPOUTENILCTBE U PEMOHTE PE3EPBYAPOB.

Y4uTeiBasg ONBIT MCHOJIB30BAHUS METOJOB TEXHUYECKOM MEIHOpPALUU
ITPYHTOB B TpPYyOOIPOBOJHOM CTPOUTEILCTBE, B PAOOTE OCHOBHOE BHHUMAaHHE
ObUIO yZAENEHO JABYM HAIpaBJICHUSIM. OJHO M3 HUX CBSI3aHO C HUCCIIEI0BAHUSMU
no BiusgHHIO ['@I' Ha CBOMCTBA WM3OJALMOHHBIX IOKPBITUH B TEPUOJ
DKCIUTyaTalll, BTOPOE — MO NMIPUMEHEHHUIO OpraHndecKuX BsoKymux u 'O npu
pEMOHTE TpyOOIIPOBOIOB.

BbIsiBIIEHBI OCHOBHBIE MPUYMHBI BO3HUKHOBEHHUS J1€(DEKTOB 3aIIUTHBIX
MOKPBITUI  TPYyOOIPOBOMIOB, CHOPMYIUPOBaHbl TpPeOOBaHUS K OCHOBHBIM
CBOWCTBAaM M XapaKTEpUCTHKaM Marepuaja H30Jsiuuu. BBuay TOro, 4ro stum
TpeOOBaHUSIM HE YJOBJIETBOPSIET HU OAHO W3 CYHIECTBYIOLIUX Ha CETOIHSALIHHMA
JI€Hb TMOKPBITUH, CAENaH BBIBOJ O HEOOXOAMMOCTH 3allUThl H30JSLUOHHBIX
NOKPBITUM OT HETaTUBHOIO BO3JCHUCTBUS OKPYXKAIOWIEW TPyHTOBOM Cpeabl
oOBanoBanueM u3 ['OT".

OO6cbinka n3oaupoBaHHOro Tpyoonposoga I'®I' 3amumaer uzonsuuoo ot
MEXaHUYECKUX MMOBPEKICHUH TPU 3aCHITTKE U CO3MAET 3aMUTHYIO 000JI0UKY (HIH
9KpaH), MPEMATCTBYIONIYI0 OTPUIIATSIILHOMY BO3JICHCTBUIO OKPYIKAIOLICH CPEJIbI
Ha 3allUTHBIE CBOMCTBA U30JSIUU. [Ipy 3TOM 3HAYNUTENBHO YBEIUYUBAETCS CPOK
CITyKOBbI 3alIUTHBIX MOKPBITUI, YTO MMO3BOJISIET SKCIUTYaTUPOBATh TPYOOIPOBOIbI
0e3 mepeus3osLUU U KallUTaIbHOIO PEMOHTa BeCb HOpMAaTUBHBIM cpok — 30 u
Ooutee ner.

Ha puc. 2 mnoka3aHO COOTHOIIEHME CTOMMOCTH M CpOKa CIyKOBbI
Pa3NUYHBIX 3alIUTHBIX TOKPBITUA TPYOONPOBOAOB C YYETOM BO3JIEHUCTBHUS

okpyxaroen cpensl. [llupokoe npuMeHeHre MOJIUMEPHBIX JIECHTOYHBIX U MAaCTH-
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O - OTHOCHUTEJIbHASI CTOMMOCTD 3alIUTHBIX MOKPBITUH
117 - JIOIIOJIHUTEBHAS CTOMMOCTH Ha THAPO(POOH3aIHIO

rpyHTa 0OCHITIKK TPYyOOIIpoBOaa
Puc. 2. CooTHOIIEHHE CTOMMOCTH M CPOKA CJIYKObI 3alIIUTHBIX MOKPBITHH

TPYOONIPOBOAOB € Y4€TOM BO3/1eiICTBHS OKPYKAIOIeil TPYHTOBOM cpeabl

YHBIX 3allIUTHBIX TOKPBITUN B HaIllell cTpaHe OOYCIOBIEHO MX CPAaBHUTEIHHO
HEBBICOKOM CTOMMOCTBIO, HO, C JpPYrod CTOPOHBI, Kak ITOKa3bIBa€T OIMbBIT
JKCIUTyaTamuu, TpeOyeTcs TMPOBEICHHE PEeMOHTHBIX pPaboT B  TEUCHHE
HOPMAaTUBHOTO CpOKa CIy:KObl TpyOorpoBoaa. [[pumeHenre B kauecTBe 0OCHIIKU
TpyOonpoBoga ['®I" yBenuuuBaeT CpPOK CIy»KObI 3aIUTHBIX TOKPBITUH 0
HOPMATUBHOT'O 3HAYEHHUS. DKOHOMUYECKUE PacuéThl MOKA3bIBAIOT, YTO 3aTPaThl
Ha ruapodoOu3anuio rpyHTa 0ojiee 4YeM Ha JBa MOpPsIKA HIKE, YeM 3aTpaThl Ha
NEPEU3OIISLINI0 TPYOOIPOBOAa B MEPUO/] IKCILUTyaTalIUH.

OO0BEM mnOpUMEHEHHUsI 3aBOJACKUX TOJUATUICHOBBIX U TEPMOYCaKU-

Baromuxcs 3alllUTHBIX HOKpLITI/Iﬁ C KaXIbIM TIO0AO0OM BO3PACTaCT. Onu
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HCTIOJIb30BAIUCH IIpU CTPOUTEIBCTBE HedTenpoBoia Kacnuiickoro
TpyOONPOBOJHOTO KOHCOPLIMYMa, B HEPTIHOM KOMIIAHUU «JTYKOWJI»,
ianupyercst BHeapenue B cucteme AK «TpancHedTs». Ha ceroassmHuii 1eHb
paclMpeHre NPUMEHEHUS OTPAaHUYMBAETCA BBICOKOW CTOMMOCTBIO M JOJIA B
obmem o00béMe cocraBiasier MeHee 10%. PazpabGortannbie 3a pyOexom
NOJIUMEPILIEMEHTHBIC, TOJMYypeTaHOBble, (ochaTHO-KepaMUYecKue U JIp.
3aIUTHBIE MOKPBITHS SBIIAIOTCA BECbMA MEPCIEKTUBHBIMU, HO TOPOTOCTAIINMH.

[ToaToMy ¢ TOUYKHM 3peHHs SKOHOMHUYECKOH IIeieco00pa3sHOCTH Haumbosee
IIPUEMJIEMBIM Ha CErOJNHSIIHUN JI€Hb SBIAETCS INPUMEHEHHUE ITOJIMMEPHBIX
JICHTOYHBIX U MAaCTUYHBIX MOKPBITHI B 0OChInke u3 ['OI.

B kauecTBe BsKylIero BemiecTBa Juis ruApodoOu3aluu  TpyHTa
UCIIOJIB3YIOTCS BSXKYILUE 711 MarUCTPaJIbHBIX TPYOOIIPOBOIOB, BBIITyCKaeMble IO
TY 0258-001-02080196-2000 «Bspxymee HedTsiHoe netHee BMT-JI» u TY
0258-002-02080196-2003 «Bsoxyiee HedTsIHOE 3UMHEE BMT-3»,
pa3paboTaHHbIE IPU YYACTHH aBTOPA.

JIONIOJIHUTENIBHBIM ~ MEPONPHUATHEM 110  IOBBIIIEHHUIO  HAAEKHOCTH
AKCIUTyaTaluu TpyOONpPOBOIOB SBJISETCS MCIOJIb30BAaHUE HOBBIX KOHCTPYKLUN U
TE€XHOJIOTUI HAHECEHHUs MOJMMEPHBIX JIEHT U 00EPTOK C IBYCTOPOHHUM JUIKUM
CJI0EM.

B pesynbraTe aHanmu3a COCTOSIHMSI SKCIUIyaTHPYEMBIX TpyOOIpPOBOAOB
BBISIBJICHO, YTO MHOTME€ MAarucTpajJbHblE M IPOMBICIOBbIE TPYOONPOBOJIBI,
BBEJIEHHBIC B DKCIUTyaTal[Mi0 B MPOILIBIE TOJbI, TPEOYIOT peMOHTa. B CBs3M ¢
STUM €XETOIHO pAacTyT KamuTalbHbIE 3aTpaThl Ha MPOBEICHHE PEMOHTHBIX
pabor. OpuUEeHTHUPOBOUYHBIE pacyEThl TMOKa3ajd, 4YTO I oOecreyeHHs
TpeOyeMOro ypoBHS HaJIEXHOCTH TPyOOITPOBOIOB HEOOXOIUMO YBEIUUUTH OoJiee
4yeM B 5 pa3 exeroanble 00bEMBI padOT MO KaOUTAIbHOMY PEMOHTY JMHEHHOU
gactu. [loaToMy cnenaH BBIBOJ O HEOOXOAMMOCTH CO3/IaHUU TEXHOJIOTHH
peMOHTa TpPyOOIPOBOJOB, OOECIIEYUBAIOLICH YCKOPEHHE TEMIIOB PEMOHTHBIX
paboT, CHUXKEHHE MaTepUaIbHBIX U TPYJOBBIX 3aTpaT MPHU COXPAHEHUU BBICOKOM

HanaéxkHoctd.  CdopMmynupoBaHbl  MNpeUMylIecTBa  crmocoda  peMoHTa
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W30JSIHMOHHBIX  MOKPBITHM  TPyOOIPOBOJOB BOCCTAHOBJIEHHEM  3alIUTHBIX
CBOWCTB C IPUMEHEHUEM OPraHUYECKUX BXKYIIMX BemecTB u ['OI.

Bo emopoit c2nase tTipuBeneHBl PE3yJbTAThl  AKCHEPUMEHTAJIbHBIX
UCCIIeIOBaHU 110 THAPOoGoOU3aIIMU TPYHTOB BSKYIIUMH BemecTBamu BMT nis
3aKperuieHus  TpyOONmpoBOJOB  HA  MPOEKTHBIX  OTMETKaX MW 3al[UThI
U30JSIMMOHHBIX ~ MOKPBITUH  TpyOONpPOBOJOB,  MPOBOJAUMBIX B  MEPHOJ
CTPOUTENBCTBA U PEMOHTA MPU PA3JINYHBIX YCIOBUAX MPOKIIAIKH.

JlaGopaTopHble SKCIEPUMEHTHI, B PE3yJbTaTe€ KOTOPBIX OIpPEAEIUIUCH
xapaktepuctukn '@, mo3Bosunau  pa3paboTaTh  PEKOMEHIALUUHU IO
UCTIOJIb30BAaHUIO BSKYIIIMX BEIIECTB HA 00BEKTaX TPYOOIPOBOIHOTO TPAHCIOPTA.
[TomydyeHre BogOCTONKOTO ruAPOGOOM3UPOBAHHOIO MaTepuaia 3aBUCUT OT psiaa
(akTOpOB, OCHOBHBIMH M3 KOTOPBIX SBJSIOTCS: BHUJ, COCTaB M BIAXHOCTh
VCXOJHOIO TPYHTA, IO3MPOBKA BSKYIIMX BELIECTB, OJHOPOJHOCTH CMECU U
Ka4decTBO €€ YIUIOTHEHUS.

W3 Bcero MHOrooOpa3usi HCCIEAOBAaHHBIX TPyHTOB (TIuHA, TOpPD,
CYIJIMHOK, CYIIECh, TI€COK) 3aKpEIUICHUIO BSDKYIIUMH  BEIIeCTBaMH  0e3
KOPPEKTUPOBKM T'PAHYJIOMETPUUYECKOIO COCTaBA MOAJIEKAT CYTJIMHKUA U CYIIECH.
JIJ1st ceBepHBIX PErMOHOB HAlle CTpaHbl, rae Mpeo0iaajaroT NeCKu U Topd, A
3aKperuieHus U ruapododuszanuu BsokymumM BMT-JI pekoMeHyeTcs: cMeluBaTh
9TH TpyHTHI B cooTHomeHuu 30% — necok, 70% — topdo.

[IpenmecTByromme  HCCIECIOBAaHMS IO 3aKPEIUIEHUIO  TPYHTOB
OPTaHUYECKMMU BSDKYIIUMHU TPOAyKTamMu mpousBoawinuchk JI.A.baOuHbiM,
JL.U.beikoBeiM, FO.M.Cnekropom, C.K.PadukoBeIM mji1 JIETHHX YCIOBHM HX
NPUMEHEHUS IPU CTPOUTENIBCTBE 0OBEKTOB TPYOOIIPOBOAHOIO TPAHCIIOPTA.

C uenbro KpYIJIOrOJUYHOTO BEACHMSI CTPOUTEIBHBIX paboT pa3zpaboTaHO
BSDKYIIIEE JUISI MAaruCTPaJIbHBIX TPYOONpoBoAOB 3uMHel Moaudukamuun — BMT-3
¢ TpeOyeMbIMU THAPOPOOHBIMU U CBSI3BIBAIOIIMMH CBOMCTBAMH, KOTOPOE MOKET
3¢ (PEeKTUBHO NMPUMEHSTHCSA AJIA 3aKperuieHus] U ruApodoOu3alnuyd rpyHTOB MpU
TEeMITepaType OKPY KaroIiero Bo3ayxa a0 Mmunyc 25 °C.

JI1s1 OCHOBHBIX XapAaKTEPUCTUK I'PYHTOB MO IKCIEPUMEHTAIBHBIM JaHHBIM

NpOBeJEH PErPECCHOHHBIN aHAIM3 U MOJydYeHbl 3aBucuMoctu. Ha puc. 3 mpen-
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Jo3upoBka Bsokyiero, K 2 30 % Braxuocts rpynta, W

Puc. 3. 3aBucuMoOCTBb npejesia NPOYHOCTH HA C:KaTHe 00Pa3L0B CYIJIMHKA OT 103MPOBKHU
Bsikymero BMT-3 u BJa:KHOCTH IpyHTA!

® — SKCICPUMCHTAIbHBIC JAHHBIC, - TOYKa MaKCHUMaJIbHOU IPOYHOCTHU I'PYHTAQ,

. R=(0+0,1) MHa;.R:(O,l +0,2) MITa; . R=(0,2+0,3) MITa;  R=(0,3+0,36) MITa;  R=0,36 MIIa u Bbime

CTaBJIeHO Tpaduueckoe u300pakeHre 3aBUCUMOCTH R (poYHOCTH MpHU CxKATHN)
00pa3loB CYIJIMHKAa OT JIO3UPOBKH BSOKYIIEro K Tpu pa3indHON BIIaXKHOCTH

rpyHta W,%. DTa 3aBUCHUMOCTh UMEET BH/I:

R=a, +b, k+c, (W+d, [k*+e, (W?+f_ [k[W, (1)

r7ie &g, bR, Cr, Or, €r, fr — KO3 GUIMEHTHI perpeccun.

B coorBeTcTBHM ¢ pa3paboTaHHBIMH TpeOOBaHHMSIMH, TUAPO(oOH3aIUM
BsoKymnMu BMT nopmexar CyriavHKM C BJIQXKHOCTBIO, OTJIMYAKOLICHCS OT
ONTUMAJILHOIO 3HaueHHus He 0oJee, yeM Ha 5%.

3aBUCUMOCTh BojioHachIieHus: Wy CyrjMHKa OT JO3UPOBKU BSDKYIIETO

IpY Pa3IUYHOM BIAKHOCTH UMEET BUI:
_ 2 3
W, =a, +b, (W +c, [k+d, (W* +e, [Kk”, (2)
rae ag, bg, Cg, Ug, €3 — KO GHUIUEHTHI perpPecCu.

['paduueckoe nzodpakeHue 3Toi 3aBUCUMOCTH IIPeACTaBIEHO Ha puc.4.
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Puc. 4. 3aBUCUMOCTb BOJIOHACKIIEHHs 00PA3I0B CYTJIMHKA OT J03UPOBKH BSIKYIIIEr0o NP

Pa3JIM4YHOH BJIAKHOCTH:

¢ OKCIICPUMCHTAJIBHBIC JaHHBIC

[ToCTpoeHHBIE TTOBEPXHOCTHU MO3BOJISIIOT HAWTHU MUCKOMBIE 3HAYEHUS Rpay ,
pasuoe 0,39 MIla, u Wpy,in , paBHOEe 5%, 1 001aCTh JOIMYCTUMBIX 3HaueHui K u
W B cOOTBETCTBUU C pa3pabOTaHHBIMU TPeOOBaHUAMHM K cBoicTBaM ['OI.

B pe3ynprare nmpoBEOEHHBIX HCCIEAOBAHUN YCTAHOBIIEHO 3HAYHUTEIBHOE
CHWKECHUE KOPPO3UOHHOW akTUBHOCTH ['®I' ¢ yBenumueHWeM [IO3UPOBKHU
BSDKYIIUX. DKCIIEPUMEHTBI, MPOBOJMBIIUECS MO TPEM METOAAM: MOTEPE MACCHI
CTANBHBIX O0pa3loB, YJEIBHOMY OJJIEKTPOCOMPOTUBICHUIO H  IJIOTHOCTH
MOJISIPU3YIOIIETO TOKA, TMOKa3ajdd WACHTUYHBIC PE3yJbTaThl. KOPPO3UOHHAs
AKTUBHOCTh CHUXACTCS C BBICOKOM JO HHU3KOW COTJAacHO Kiaccudukanum
HOPMAaTHUBHBIX TOKyMeHTOB. Ha puc.5 npencraBineHno rpaguieckoe n3o0pakeHue
MMOBEPXHOCTH 3aBUCMMOCTH IUIOTHOCTH TOKa OT JIO3UPOBKU BSIKYLIETO U
TEMIEPATYPHI.

HauGonpmuit 3pPext noHmxeHuss KOppo3MOHHOW aKTUBHOCTU TPYHTOB B

10 u Gostee pa3 HaOmrOAaeTCs pu TeMiiepatypax 6omiee 15 °C npu yBeIudeHHH
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Puc. 5. 3aBUCHMOCTB IUIOTHOCTH TOKA OT TeMIIEPATYyPhI AJI51 NP0 3aCOJEHHOI cynecH
NPH Pa3IuYHON 103MPOBKeE BSKYIIEro:

¢ OKCIICPUMCHTAJIBHBIC JTaHHBIC

n03upoBKH BspkyIero 10 10%, moaToMy Ha HanboJiee OMacCHBIX B KOPPO3UOHHOM
OTHOIIECHUU «TOPSYUX» ydacTKax TpyOompoBojoB, Hampumep, nocie KC, musa
MOBBIIIIEHUS HAJAEKHOCTH SKCIUTyaTalldd HEO0OXOIUMO MPOU3BOIUTH OOCHITIKY
TpyOonpoBoaos I'®I".

HaxoxzaeHue  ONTUMaIbHOTO  3HAYEHUS  JIO3UPOBKU  BSDKYULIETO
NpPOU3BOJIUIIACH IO MPUHIMIY cynepno3unuu. OnTuMmaibHOE 3HAYEHUE
OTIPENIEISUIOCh HUCXOJi W3 CyMMapHOTO0 W3MEHEHHUs IelNeBOM (PYHKIMU OT
OCHOBHBIX BJIMSIOIIUX TIapaMeTPOB. KOPPO3WOHHOW aKTHUBHOCTH, Ta30Ipo-
HUIIAEMOCTH, KO3(P(GUIIMEHTa BOJOYCTOWYMBOCTH, CIICIUICHUs, HaOyXaHHUs,
BOJIOHACKIIICHUSI U MPOYHOCTH Ha cxkatue ['DI'. J{ns srtoro Obuta ompenencHa
3aBHCHMOCTh HOPMHUPOBAHHBIX (DYHKIUI OT X A03UpOBKHU (puc. 6).

Ha ocHoBaHuu npoBeIEHHBIX SKCIIEPUMEHTOB U Pacu&TOB MO MOCTPOCHUIO

HeHeBOfI (1)}’HKHPIPI OoIIpCACICHAa OIITUMAJIbHAA JO3UPOBKA BAXKYIICTO IJIA T'MAPO-
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1,2
10 —o— II7moTHOCTE TOKA, Alem?
—a— Crennenue, MIla
0,8 4 —— Koappumnment
BOJIOYCTOMYMBOCTH
06 N —<— Habyxanue, %
—A— Bononaceimenue, %
0,4
—e— ['a3011pOHULIAEMOCTh, M/]
0,2
—(O— Conpotusienue cxaruto, MIla
0

4 6 8 10 12

Jlo3upoBka Bspxytero, %

Puc. 6. I'padpuku 3aBucUMOCTEii HOpMHUPOBAHHBIX (PYHKIHH OT T03MPOBKH BSIJKYIIET0

¢dobuzanuu rpyHToB — 9,6% OT Macce! rpyHTa (puc. 7). Ilpu 3T0# 103UpOBKE BCe
MUKPOYACTHIIBl TPYHTA MOKPBITHI IJIEHKOW BSDKYIIETO MPOJYyKTa, Habromaercs
HauOosbIlee 3HaueHue Kod(pduireHTa BOJAOYCTONYMBOCTH U  CIEIUJICHUS,
CTPYKTypa rpyHTa CTAHOBUTCS 3€PHUCTO-TIIIEHYATOM.

st onteHKU BiMsiHUAS 0OCHINMKK u3 ['®IT Ha CKOpPOCTh KOPpO3UHM MeTailia
TpyOOmnpoBoAa ObLI PACCMOTPEH MPOLECC AMEKTPOXUMUYECKOTO Pa3pyLICHUS €ro
CTEHKM C Yy4€TOM HM3MEHEHHUs IEePEXOAHOT0 COMPOTHUBJIEHUSA MO CIEAYIOLIEH
cxeme. ComportusicHre OR 3JeMEHTapHOrO IMWJIMHAPUYCCKOrO CIIOS TPyHTa

TOJIIMHOM dr BEIYUCIIAETCS KaK

dr
dR= o
Poro (3)

r7ie p — YACIbHOE 3JIEKTPOCONPOTUBRIICHUE TPyHTa, OMM;
I — paauyc cios, M;

L — nimHA TpyOOTIPOBOIA, M.
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Jo3upoBka Bsoxymiero, %
Puc. 7. 3aBucuMOCTbD 1eJIeBOii PYHKIMHU OT 103MPOBKH BSKYLIEro:
T.A — TOYKA ONTHUMAJIBLHOTO 3HAYCHHUS JO3UPOBKH BSDKYHIETO ITPH MAKCHUMAJIbHOM 3HAUYCHUH

1eJIeBON QyHKIIUH

CompoTuBlieHHE CJOS KOHEYHOW TOJIIMHBI O0=I,—; BBIYUCISICTCS

HHTCIPUPOBAHUECM I10 IIPCACTIaM OT er J0 Icros-

— pcm);z In rmp + 5&70’1 — IOCflO}l In 1 + 250,70;1

R
cnos 2 77_ D_ r 2 77- D_ D 1 (4)

mp mp
TI€E Ocy0g — TONMIIKHA cJI0S [ DI, M;
D., — mmameTp TpyOONpOBOAa, M;
I:p — Pallyc TpyOOIpOBOAA, M.
[Tepexonass OT CONMPOTHUBIICHHUS OJHOTO TIOTOHHOTO MeTpa TpYyObl K
COIPOTUBJICHUIO €IWHMLBI IIOIAAN TpyObl quameTpa D.,, T.e. k mepexogHomy

COIMPOTUBJICHUIO, HAXOJAHUM

— 10 cnost EDmp 250}10}1
- fln 1+D— ) (5)

mp

=R,, &1LD,

n.cinos Clos

[Tomyuennass ¢opmyna (5) Obuta TIpoBepeHa  AKCIEPUMEHTAIBHO,

PE3YJIbTAThl IPCACTABJICHBI Ha PHUC. 8. Kak CICcAyCeT M3 MMPCACTABICHHBIX
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Tonmmuua ciost DI, m

Puc. 8. DxcnepumenTanbHast nposepka ¢popmyJbl (5) mpu D;p=500 MM, pci0s=50 OM Mm:

CILJIOIIHAS JTMHUS — pacyeT 1o Gopmyie (5), ® - SKCIIepUMEHTaIbHbIC JaHHbBIC

naHHbIX, ¢Gopmyaa (5) yIOBICTBOPHUTEIBHO OINHKCHIBACT SKCICPUMEHTAIbHBIC
JTAaHHBIE.
CKOpOCTh KOPPO3UHU B 3aBHCHUMOCTH OT TOJIIIIUHBI OOBAJIOBKU U JHAMETPa

pr60r[p0B0)1a OnpeaACIICTCA 110 IMOJIYYECHHOMY COOTHOIIICHHIO.

1000V M

25 epynma *
Z DF DDmp U/ p cnos 1 + croa | 4 p 124 In r + Rn.u3
2

D 2 r +o0 D

mp mp cnos

V= , MM/ro, (6)

rae M — monsipHast Macca MaTepuaia TpyObl, KI/MOJIb;
Z — BaJICHTHOCTb KeJIe3a B DJIEKTPOXUMHUYECKON PEaKIIHH;
F — nocrostaras ®@apanest, Ki/moon,
Y — IDIOTHOCTh MaTepHaia TpyoOsl, Ko/,

CootBerctBytouuii rpaduk ans Dy=500 MM nipeacrasiex Ha puc. 9.
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o
N

0.16 \

012 ~

CKOpOCTh KOppPO3HH, MM/TOT

0 0,05 0,1 0,15 0,2 0,25 0,3

Tommuaa cnost 'O, m

Puc. 9. PacuéTHasi 3aBHCHMOCTH CKOPOCTH KOPPO3HHU CTeHKH Tpydonposoaa Dy = 500 mm

OT TOJIIHUHEI cjios I PI'

Kak cnemyer wu3 mpeACTaBIEHHBIX JAaHHBIX, CKOPOCTb KOPPO3HH
CYIIECTBEHHO 3aBHCHUT OT TOJIIMHBI OOCHIMKK Tpybompooga ['®I'. Croii
oOpaboranHoro rpyHrta B 10 cm cHukaeT ckopocTh Koppo3uu npumepHo Ha 40%,
[0 CPAaBHEHHUIO C 3aCHIIKON TPyOONpPOBOAa OOBIYHBIM I'PYHTOM, YTO TakKe ObLIO
MOJATBEPKICHO IKCIEPUMEHTAMHU 0 MOTEPE MACCHI CTAIBHBIX 00Pa3IIoB.

Takum o00pa3oM, C TOUKM 3pEHHS CHUKEHUS KOPPO3UOHHOTO HM3HOCA
MaTepualia CTEHOK TpyOompoBoja, pa3paboTaHHAas MOJETb PEKOMEHIYET
MaKCUMAaJIbHO JOMYCTUMYI0 (IO COOOpaKCHUSM TEXHOJOTHH PEMOHTA WM
YKJIaJIK1) TONIHHY 00chInku ['OT .

[Ipaktuueckuit BpIOOp TONMmMHBI 00ChIIKM U3 ['®I" ompenensercs
YCIOBUSIMM  TPOKJIAAKUH  TpyOOmpoBOoJa U TEXHUKO-3KOHOMHUYECKUM
000CHOBaHHEM. 3HayeHHE pAlUOHAJIbHOW TOJIIMHBI OOCBHINKH TMOJYYEHO
METOJIOM COMPsDKEHHBIX TpaaueHToB 1o mnporpamme MS EXCEL 2002.
Ontumu3zanus BbINOIHEHA MO CTOMMOCTU 0Ochinku ['®I" u crouMocTu peMoHTa
U30JISIIMM B 3aBHCHUMOCTH OT TOJIIUHBI OOCHIMKHU. [lo mocTpoeHHO# 1eneBoi

(pyHKLII/II/I DKBUBAJICHTHAsl ONTUMAaJIbHOM TOJIIMHA O0OCBINKHU JIIS TPY6OHPO'
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[ | —— R
300 TPaHANA MEHHMATLHOH | rpanmHiia MEUHEMANBHOH | rPAHNHLA MAHAMATLHOH TONI-
| TOJMIEHE! H3 YCIOBHA | TONMIMHK H3 YCIOBHA | LHHBI M3 YCIOBHA 3aIIMTHI
- COXPAHEHH CIUIOMHO- | MHHHEMANBHOMN IIHPHHBL | H3ONAUHHA OT MEXaHHYECKHX
TPaHHIa MHHHMATBHOH || CTH OPH BEIMOMHEHHH | tpagmen no CHulIT III- | noBpexxaenuii u U3 ycroBus
TO/HHB! W3 yCIOBAs || 3EMIABIX paboT (PH- | 42-80* (npusmmMaeTca |5€30I‘l&0!{0ﬁ paboThl MeXaHH3-
\2 250 T 7 Y| nocrarousoct no HEMaeTcA 6e3 OrpaHi- | iy tonmmue OGCHIKH |MOB (MPHHHMAETCS JUIA TOIIH-
[t | colicTBaM rHapodo6y- || ICHAH 1A NOACKINKH | 1o Gokosoii 06pasyio- |le| obcemkn no pepxseil 0bpa-
E | 3HpOBaHHBIX rpyHTOB || NOA TPyGOnpoBox) el 3yiomei)
R | Ouox = 8s.0mr Bgox = 15 cM 5“9 >20cMm
< 200 — e
=
jas]
]
g 150
=
/M
=
H N
= 100
5 OcHoBHas cxema
&
2 50
=
%)
S
;t 0
0 50 100 150 200

DKBUBAJIECHTHAS TOJIIHNHA OOCBIITKH, MM — 5,- axeamanemTHaH TOMIARA
rHipododH3HPOBAHHOIO IPyHTA

IKBHBAJIEHTHAA CXeMa

Puc. 10. Onpenenenne onTuMaabHOi TOMMHBI 00chbinkH U3 I'OI no ueseBoil GpyHkuum:

1 — croumocts pemonTta m3oisiiuu (B neHax 1984 r.); 2 — croumocth oOcwinku ['®I' ¢
9KBHUBAJEHTHOW TOJIIMHON 0, (B meHax 1984 r.); 3 — meneBass GyHKIUSA JUIS HAXOXICHHUS

ONTUMATBHOM TOJIIUHEI OOCBIIIKU

Bo0B ¢ ycioBHEIM auameTpoM oT 200 no 1000 mm cocraBmia 93+104 mMm. Ha
puc. 10 mpeacraBiieH npuMep OnpeeeHs] ONTUMAIBHON TOJIIIUHBI OOCHITIKY U3
I'®I" o nenesoit dynkuuu ansa tpyodonposoaa Jdy = 500 mm. ['paduk ob6mmx
3aTpaT UMEET MUHUMYM IpU 3HaA4eHUHW aprymenta 0,=101 mm, 4TO u sBIseTcs
ONTUMAJIbHBIM 3HAYEHHEM TOJIIMHBI CJI0sI OOCHIMKU. TeXHOJoruyecKue
BO3MOXKHOCTH yCTpOoMcTBa 0O0ChINKY U3 ['DI" 3a1aHHOM TONIIMHBI ONPEIEISIIOTCS
psaoM (HakTOPOB: CHOCOOOM MPOKIAIKH TPyOOMpoBOja, HIMPUHOW TPaHIIEH,
BO3MOXXHOCTSIMM ~ MEXaHMW3allu¥, TEXHOJOruen npurotoBiiecHus [OI° wu
TEXHOJIOTUEH €T0 YKIAIKH.

[Ipu yctporictBe moxaceinku u3z I'®I' mox TpyOompoBOJ MHUHMMAalIbHAS
TOJIIIMHA TOKPBITUS NpuHUMaercsa paBHoW 100 MM M3 ycioBHs cCOXpaHEHUs
CIUTOITHOCTH TIPU BBIMOJHEHUU 3€MIITHBIX pPab0oT. MuHuUManabHas TOJIIWHA

MOKPBITUSL 110 OOKOBOW oOpa3zytomiei npuHumaercs u3 tpedoBanuit CHull |11-
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42-80* mo MUHUMAIBHOW HIMPUHE TpPAHIIEU, HApUMEp, AJs TPyOOIPOBOIOB
nuametrpoM 110 /00 MM oHa cocTaBisieT 15 cM. MuHMMaIbHAs TOJIIMHA OOCHITTKH
TpyOOmpoBOZa TO BepxHEH oOpasyiomeld mpuHUMaeTcs paBHOM 20 cm u3
ycioBusi 06e30macHON pabOThl MEXaHU3MOB U M3 YCIIOBHSI 3aIMTHI U30JSIUA OT
MEXaHUYECKUX TIOBPEIKICHUH.

B mpemuveii 2nase naércs ouneHka BiausHug ['®I° Ha J0ATOBEYHOCTH
U30JISITUOHHBIX TTOKPBITUH TPYOOTIPOBOIOB.

[Tomrast BeIpabOTKa pecypca H3OJAINUHA JOCTUTACTCS TPU CHUKCHUHU
MEePEXO0IHOTO COMPOTUBRIICHUS J10 TNpeneiabHo gonyctumoro nmo 'OCT P 51164
98 snauenus — 10° Om-Mm>.

PaccmoTpeB ¢usmueckuii MexaHHM3M TIpoIlecca CHIDKCHHUS TIEPEXOIHOTO
conpotuBieHus R; ¢ 10° Om-M? bi (e} 10° OM'MZ, €CTEeCTBEHHO IMPE/IOI0XKUTh, YTO
cHKeHne R, Ha 1Ba mopsika HEBO3MOXKHO OOBICHUTH U3MEHEHHEM (DU3UUYECKUX
cBOMCTB Matepuaina. CremoBaTelbHO, CHIDKCHHE H30JIUPYIOIIUX CBOMCTB
SIBJISICTCSI CJICICTBHEM HapYIICHUS TEPMETHYHOCTH H3OJISIITUOHHOTO TMOKPBITUS —
MOSIBJICHUSI TPCIWH, TIapanuH, 3aJdpOB, T.C. JIOKAJBHOTO TOBPEKICHUS
W30JISIIHH.

BBeneM KOJIMYECTBEHHYIO XapaKTEPHCTHKY CTEIEHU IOBPEKICHHS
M30JISIMM X KaK OTHOIICHHE IUIOMIAJHA IOBPEKIASHHOW H3OJAIUU K ILIOIIAIH
HETOBPEKIECHHOM.

DOKBUBaJICHTHAsE ~ JJIEKTpUYECKas  CXeMa  ydacTka  TpyOompoBoaa
npeAcTaBiseT coOol mapalljieIbHO COSIUHCHHBIC COMPOTHBIICHUS, PaBHBIC
RrpyHTa+ choa Hu RrpyHTa+ choa + RI/IS .

B pesynbrate mpoBeAEHHBIX pacy€TOB MmoiydeHa ¢opMmyra IS OLEHKH
MEePEXOIHOTO CONPOTUBJICHUs] TPYyOONpPOBOJa B 3aBUCHUMOCTH OT HayajlbHOTO
MIEPEXOAHOTO COMPOTHBICHUS W30JSIUU R, ,;, CTETICHN MOBPEXIACHUS W30JISAIIAN
x, cBOMCTB ['DI" peyoq M CKEINETA TPYHTA Prpynra; TOMIMUHBI €O IO Ogyoq U

auameTpa TpyOsl D,y
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CrencHb MOBPCIKACHUA U30JIAIINA, TOJIA —

Puc. 11. U3meHeHHe mepPexoqHOr0 CONMPOTHBJIEHUS] NMPHU 00BAJTOBAHUM TPyOdompoBoaa

I'®r (1) u 6e3 ooBaoBaHus (2)

R — C ERn.u3
" 7
Cll-x)+ o [y 0
7D, L
rac
20, pyuma r*
C:@ln 1+ cnost _I_ppy In o
mp 27l rmp + 5(:}10}1 . ( )

Ha puc. 11 npuBenen rpaduk 3aBucumoctedi R,(x) mpu orcyTrcTBHH
ob6BanoBku w3 ['®I" (2) u npu ee Hammumu (1) mis [y 300 mm. HawamsHoe
4 2
NEePEeXOoHOE CONMPOTUBIIEHNE TPUHATO paBHbIM 10° OM-M”.
Kak cnegyer u3 rpadukoB, CHHKCHHE IEPEXOTHOTO COMPOTHUBIICHUS BO
BTOPOM CJIydae MPOUCXOJUT MPUMEPHO B J[Ba pa3za MeIJICHHEe. ITO HATISIHO
3 2
BUJIHO TIpH TIpuOmmkeHun R, k npeaenpHomy 3HadeHuo 10° OM-M”.
[IpenenbHO momMycTUMasi CTENCHb IMOBPSKICHHS HW3OJSIIUU  COCTABIISET

~0,004 nnsa o6BanmoBku U3 00brgHOrO rpyHTa U ~0,008 my1st I'OI.
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Takum 00pa3oMm, MpeIOKEHHBIN KPUTEPHUN OLIEHKH COCTOSHUS H3OJISIIIUU
TpyOONpPOBOJOB — CTENEHb MNOBPEXKIEHUS X — HEMNOCPEACTBEHHO CBSI3aH C
HOPMAaTHBHBIM TOKa3aTeneM R,, HO mMeeT mpo3payHblii (U3HUECKUN CMBICT U
AHATMTUYECKYIO CBA3b CO CBOMCTBAMU MUHEPAIBHOTO TPYHTA, CJI0s1 0OBAJIOBAHUS
u3 'O, THOM H30JIALIMHU U TUAMETPOM TPYOBI.

Crnenaem ele 0JlHO 3aM€4YaHHUE M0 NOJy4YEHHBIM pe3ysbraraM. M3 puc. 11
ClelyeT, 4YTO MMEET MECTO YpEe3BbIYaiHO OBICTPOE CHIXKEHHE MEePeXOJIHOI0
CONPOTHUBJICHUSI HAa HAaYaJIbHOM 3Tale pa3pylIeHUs] M30JISIUMOHHOro cios. Tak,
Bcero 0,2% pa3pyiieHHOM MOBEPXHOCTH U3OJSIUU MPUBOJIUT CHUXEHUIO R, B 5
pa3. DTOT BBIBOJ OCTAaeTCAd B CHJIE HE3aBUCHMO OT HAYaJIbHOI'O MEPEeXOIHOTO
conportuBiieHuss m3oisamu (B dopmyne (7) R,, cTouTr m B umciauTene, W B
3HaMeHartese), OJHAKO CKOPOCTh CHMXCHHsS R, CHJIBHO 3aBUCHUT OT CBOWMCTB
OKPYKaOUIETO TPYHTA = Popyuma VU Peros- OTCIONA CHELYET NMPAKTHYECKUN BBIBOJ:
HEpalMOHAJIbHO KUCIOIb30BaTh IOPOTOCTOSIIUE 3aIIUTHBIE TOKPHITUSI C BBICOKUM
3HAQYCHUEM TMEPEXOJHOTO COMPOTUBICHMS, T.K. YK€ TMPU HE3HAUYUTEIHHOM
MOBPEXKJACHUN U30JSALMU  BBICOKHME AMIICKTPUUYECKHE CBOICTBa Marepuala
TEPSIIOT CBOE 3HAYEHHE, a MPOLIECChl KOPPO3UU TPYOOIPOBOJA OMPEEISIOTCS
CBOMCTBAMHU OKpY’Karouiero rpyHTa. l'opazno Oonbliee 3HAYEHUE UMEET
MEXaHUYECKasi YCTOMYMBOCTb H3OJISIHIUOHHOTO CJOSI K TOBPEKICHUSIM, T.€.
CIIOCOOHOCTh HE JOMYyCKaTh Hayajga pa3pylleHUus B TEUYEHUE [IUTEIbHOIO
BPEMECHH.

PaccmaTpuBas TEOpETHUECKYH0 3aBUCHUMOCTb CKOPOCTH pa3pylIeHUs
U30JISIHUU OT BPEMEHH, €CTECTBEHHO MPEANOJI0KUTh, YTO CKOPOCTh pa3pylleHus

MOBEPXHOCTHU U30JUPYIOUIETO CII0S MPONOPIIMOHANIbHA YK€ Pa3pylIEHHOH, T.€.

dx _
E—AB’ (9)

rae X — creneHp paspyienus, (0<x<1);
t —BpeMms,

A — K03 GUIIUEHT TPOTIOPITUOHATIEHOCTH.
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C ydeToM paHee NOJYUYEHHOIO pe3yjbTara, peajlbHble 3HAUYCHUSA X IS
TpybornpoBogoB He npeBbimarT 0,1%, T.e. xpax<0,001, 9yTOo MaeT BO3MOXKHOCTH
IPHUHATH MPEITIOKEHHYIO MOIeb pa3BuTus aedekra (7) mpu x<<1.

Wuterpupys (9) npu HavaasHoM ycimoBuu x(0) = 0, umeem

x(t) =e™ -1 (10)

[Moncrasus (10) B (7), Haiiném 3aBucumocth R, (t) B ssBHOM BHIE!

C ERVZ.I/L?

n L meA[ﬂ ~1)-C [RAT (11)
z[D,, [L

ITomyyeHHasi 3aBUCUMOCTh OIUCHIBAET peaibHbIE MPOLIECCH pa3pyllIeHUs
M30JISAIIMU U COBIIAJIaCT C MPUMEHSIEMBIMU B HACTOSIIEE BPEeMs dIMIMPUUESCKUMHU
3aBUCUMOCTSIMU TPU TPUHATUH OMNPEACIICHHBIX JOMYIICHUN, 3arpyOsstonimx
Mojzienb. B Havane paccMOTpeHMs MOJENH, YYUThIBas COOTHOIICHUS (Ripyura +
Reos)< Rus , X<<1l u mnpousBeas COOTBETCTBYIOIIHWE COKPALICHUS, MOIYIUM
YIPOIIEHHYIO 3aBUCUMOCTB, paszjaras KOTOpyr B psaa Teinopa mo maiomy
napaMeTpy X W OrpPaHUYMBAsCh JBYMs TIEPBBIMU ClIara@MbIMH, TOJIYYUM
dbopMyy IS TPAKTUYCCKUX PACUETOB OICHKU IMEPEXOTHOTO COMPOTHUBICHUS
W30JIAIIMOHHBIX TIOKPBITHH MPU HAJW4YUK OOBasoBaHUs TPYOOIPOBOIOB CIIOEM

I'dr:
R =R +R +(R,,,—R - R Y™™ (12)

n.cnos n.2cpyHma n.cNos n.cpynma

CormacHO TIPOBENEHHBIM  OIICHKaM, OTOpachlBAaHHE TPETHETO W
MOCJICAYIOIINX ClIaraéMbIX MIPUBOIUT K MOTPEIIHOCTH He 6omee 4,5%.
Cpok ciy)XObl HM3O0JIAIIMOHHBIX TOKPBITUHA OMPENEISICTCS BPEMEHEM
3 2
JOCTIDKEHUS TIepeX0oHOro comportuBiiennus 3HadeHus 10° OmM“, mpu kKoTopom
CKOPOCTh KOPPO3HUH IO TOKPHITHEM BO3pACTAaeT J0 BEIMYMHBI, HAXOAIICIHCS Ha
I'paHUIIE TPAKTUYECKU JIOITYCTUMBIX, coryiacHo TpedoBanusM ['OCT P 51164-98.

IMozncrasuB 3uauenne 10° BMecto R, B dopmyse (12) i mpoM3Bens HECIOKHBIE
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npeoOpa3oBaHus, MOJIYYUM 3aBUCUMOCTh JIsi ONpPENETICHUS CPOKa CITy»KOBbI
M30JISIIIUAN

Rn.u3. - Rn.epyl—tma - Rn.cno;z

t 3
10°-R,

In( ). (13)

21
A .2pyHma - Rn.c,w}z
JUIsl pakTHUYECKUX PACUETOB CPOKA CIYKOBI M30JSLUUA PEKOMEHAYETCS

onpeneniaTh KodhPuIeHtT 4 MeToIoM HaUMEHBIITUX KBaJAPaTOB:

|n(Rl'I.I/I3 B RH.prHTa - Rn.cno;[) @tl - Ztl D]n(Rla - Rn.rpyHTa - R“'CHOH)
A= M. NV

S
i=1

[Tonuronnsle ) J'Ia60paTOpHBIC u HaTYpPHBIC HCCIICA0BaHUA Ha

JIEHUCTBYIOIIEM Ta30IPOBOJIC IO OOCKHINKE U30JIUPOBAHHBIX TPyOOIpoBo10B ['DI,
npoBeaéHHbie B TeueHue 6, 10 u 14 jmer cOOTBETCTBEHHO, IMOKa3ajad, 4YTO Y
00pa3noB, xpanusmuxcs B 'OI’, oTHOCUTENbHOE YAJIMHEHUE B CPEJIHEM BBIIIIEC
Ha 22%, NMpOYHOCTh NPH pa3pbiBe BHINIC B cpeaHeM Ha 12%, aare3us BbIIC B
cpenaem Ha 8%, TO cpaBHEHHIO ¢ OOpa3liaMH, XPaHUBIIUMHUCS B OOBIYHOM
MUHEpaibHOM TpyHTe. CIUIONIHOCTE 00pa3lioB M3OJSIIIUOHHBIX MOKPBHITHH,
HE3aBHUCHMO OT YCJIOBUHM 3aKJIaJKH, HE U3MEHWIACH.

[lepexoaHOe COMPOTHUBICHUE H3OJISIIUOHHBIX MOKPHITUN 00pa3loB TpyoO,
oOBasioBaHHbIX ['®I’, U3MEHSIIOCH 3HAUYUTENTHLHO MEHbIIE, YeM 00pasloB Tpyo,
00BaJIOBaHHBIX MHHEPAIbHBIM T'PYHTOM. biaromapst yiydiieHHbIM (HU3UKO-
MeXxaHuyeckuM  couictBam ['®I, a KWMEHHO: HHU3KOMY  3HAYCHHIO
ra3onpoOHUIIAEMOCTH, bunbTpanu, BOJOHACBIILICHUS KOPPO3MOHHOM
aKTUBHOCTH, HaOyxaHHs, BBICOKOMY 3HA4YEHHIO KO3(P(ULHEHTa BOAOYCTOMU-
YUBOCTH W CIICTUICHUS, TIEPEXOJHOE COIMPOTHBIICHHE «TpyOa-3eMiIsi» 00pa3iioB
W30JIMPOBAHHBIX TPYO YMEHBIIIACTCS] HE3HAUUTEIIBHO.

Kak u3BecTHO, YXY/IIICHHE 3alIUTHBIX CBOMCTB (CTapeHUE) H30JAIIMOHHBIX
MOKPBITUNA TPYOONPOBOAOB MPOUCXOAUT IO JEUCTBUEM OKpY>KAIOIIEH cpeibl
IPpH B3aUMOJICHCTBUU C BO3MyXOM (KHCIOPOJOM, O30HOM M Jp.), BOJOH H

QJICKTPOJIUTAMMU. Takxe OTpHUOATCIIBHOC BIIMAHHC Ha HU3O0JIAINHUI0 OKa3bIBACT
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KaTofHasi TOJiApu3aIlus, KOTopas BbIpakaeTcs, TJaBHbBIM o0Opa3oM, B
3JEKTpoocMOTHYECKOM 3¢ dexTe u o0pa3oBaHMKM HAa TpPaHUIE «MeTasl-
MOKPBITUE» CKOIUICHUM MOJIEKYJ BOJOPOJIA, JAaBJICHUE KOTOPHIX HA IMOKPHITHE
MPUBOJUT K OTCIOCHHUIO M30JIALMH. [103TOMY yMeHbIlIeHHEe Ta30MpOHUIIAEMOCTH,
BOJIOMIPOHUIIAEMOCTH, BOJOHACHIIIEHUS] U KOPPO3UOHHOW aKTUBHOCTU TPYHTOB
0OCBINKK TPYOONpPOBOAA MNPUBOAUT K YMEHBIICHHIO CHUKEHHSI MEPEXOIHOTO
COMPOTUBJICHUS U3OJISIIIUOHHBIX TTOKPHITUH BO BPEMEHH, a TaAK)KE K YMEHbBIIICHUIO
BBITIOTEBAHUS TUIACTH(UKATOPA M JPYTUX KOMIIOHEHTOB W3 H3OJSIIMOHHBIX
MaTepuasoB.

Ntak, MOXHO OTMETUTBH, YTO OOCHINIKAa H30JUPOBAHHOIO TPYyOOMpPOBOJIA
I'®I' co3gaer 3amUTHYIO  OOOJOYKY WM  DKpaH, MPEMSITCTBYIOIINE
OTPULIATEIILHOMY BO3ICHCTBUIO OKpYKAlOLIEH Cpeabl Ha 3alllUTHBIE CBOMCTBA
u3oJsauu. [Ipy 3TOM 3HAUUTENBHO YBETUUYUBACTCS CPOK CIY>KObI U30JSIIUU, YTO
MO3BOJISIET JKCIUTyaTHPOBATh TPYyOONPOBOABI TMPOJOIIKUTEIbHOE BpeMs 0e3
NEePEU30JIALNN  UITU KanuTadbHOTO peMoHTa. KadecTBeHHOE U3MEHEHHE
MEPEXOIHOTO COMPOTUBIICHUSI MPOBEJICHHBIX SKCIEPUMEHTOB OYJIET XapaKTepHO
U I JAPYruX BHUJIOB HU3OJSIMOHHBIX TMOKPBITUH TpyOOINpPOBOAOB, TakK Kak
BSDKYILME TPOIYKTHl TOJBKO YJIYUIIAIOT 3alllUTHBIE CBOWCTBA H3OJISIIITUOHHBIX
NOKpBITUHM, a o0chinka u3 'l mpensTcTByeT OTpULIATENbHBIM BO3JAEHCTBUSIM
OKpY>Kalolllel Cpe/ibl U COXpaHsIeT 3alUTHBIE CBOWCTBA U30JIALIUH.

[Toka3aTenb CKOpPOCTH cTapeHust M30JIALIMOHHBIX MOKPBITUH
TpyOomnpoBosoB B o00chimke wu3 ['®I' mnpu MOIUTOHHBIX U HATYPHBIX
UCCIICIOBAHMSX Ha JAeHCTBYIOmUX TpybonpoBoaax coctaBun 4=0,08 1/rox, a mis
OOBIYHBIX TPYHTOB, COTJIACHO HOPMATHMBHBIM JOKyMeHTaM, oH cocTaniseT 0,125
Uron (puc. 12). Takum 00pa3oM, CpPOK CIYKObl H3OJSALHUA TPU OOCHINKE
TpyOotpoBogoB ['®I" ysenuunBaetcs npumepno Ha 40%.

B uemeépmoint 2naee conepxarcs pe3yJbTaTbl IKCHEPUMEHTAJIBHBIX H
TEOPETUYECKUX MCCIICIOBAHUN 10 BO3JACHCTBUIO OPraHUYECKUX BSIKYIIUX

INPOAYKTOB Ha CBOMCTBA N300 OHHBIX HOKprTHﬁ, a TaKKE HCCICOAOBAHUC
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Puc. 12. U3meHeHMe MEePEXOTHOT0 cONPOTHBIeHHA R, 00pa3oB N30 IMPOBAHHBIX TPYO:
A — »>SKcnepuMeHTanbHble TO4YkM; 1 — Trpaduk, TMOCTPOEHHBIH HAa OCHOBaHHU
IKCTIIEPUMEHTANBHBIX JaHHBIX, Ui 00pasnoB TpyO ¢ obcemkoit ['®I (A); 2 — rpaduk

nporHo3upoBanus R, mwist 00pa3noB TpyO ¢ 0OCHINKOH MHUHEpPAIbHBIM TPYHTOM MO JAaHHBIM

BHUNCTa

CBOWCTB HOBBIX KOHCTPYKIIMWA MOJUMEPHBIX JIEHT U OOEPTOK, MOBBIIMIAOIINX
HaJEKHOCTh IKCIUTyaTalluu TPyOOIIPOBOIOB.

HNccnepoBanuss Ha NEPBOM JTane MOKAa3ajad, YTO OCHOBHBIE CBOWCTBA
U30JIAIUOHHBIX MaTepuanaoB (OTHOCHUTEILHOE YIJIMHEHHUE, MPOYHOCTh, aaAre3us,
CIUIOIIHOCTh,  YJEIBHOE  3JIEKTPOCOMPOTUBIICHUE, TMEPEXOJHOE  BJIEKTPO-
COIPOTHBIICHUE) TIpH OOCHINKe TpyOorpoBogoB ['®I" u B3auMomeHCTBUU C
BsDKymiuMu BMT He HM3MEHSIOTCA M XMMHYECKM C HMUMHM HE BCTYIAlOT B
pEaKLUMIO, TMPU 3TOM  HECKOJBKO YBEJIMYMBACTCA aIAre3usi M YMEHBIIAKOTCS
BOJIOTIPOHHUIIAEMOCTh U BOJIOTIOTJIONICHHE, B cpeHeM Ha 15—20% (puc. 13).

Pe3ynbrarthel ucciienoBaHuii, MPOBEAEHHBIX HAa BTOPOM IJTale, AOKa3aiu
BO3MOXXHOCTh HMCIOJIb30BaHMS BSDKYIIHUX BEIIECTB JJII PEMOHTA HU3OJISILIUOHHBIX
MOKPBITUH TPyOOINPOBOJOB TIOCHE JUIMTEIBHOM JKCIUTyaTaluu. Y 00paslioB

U30JISIHUOHHBIX MOKPBITUH, OTOOPAaHHBIX C peajibHBIX TPYOONPOBOAOB IOCHE
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Puc. 13. 3aBucuMOCTb BOAONIOIIOIIEHHS 00PA310B OUTYMHOM M30IALUK:

1 —6e3 00paboTKH; 2 — ¢ 00paboTKoH BsxynumM BMT-J1

1520 ner skcmmyaranuu, mocie obpabotku BspkymuM BMT mepexomanoe
COTMPOTHUBIICHUE YBEJIMYMUBACTCS MPUMEPHO HA TOPSIOK, yAapHas MPOYHOCTHh U
aare3ust yBenmnuuBaroTcs Ha 15-30%, BoAOMOTIONIEHHE W BOJOMPOHUIIAEMOCTD
yMeHbImarTes B 1,5-2 pasa.

Ha TtperbeM o3Tame wWCCIeIOBAaHUN MPOU3BOIWICS TCOPETUUCCKUA U
AKCIIEPUMEHTAIBHBIN BBIOOP KOMIIOHEHTOB ISl Pa3pabOTKH TEPCIEKTUBHOTO
cocTaBa BSDKYIIETO, MPEJHA3HAYCHHOTO TSI PEMOHTA U30JIAIIMOHHBIX TTOKPBITHH.
UccnenoBanuss BeimoiaHeHBI ¢ 30-10 KOMIOHEHTAMH  HEPTEXMMHYCCKUX
MIPOM3BOJICTB, M3 KOTOPHIX ObUTO TpurotoBiieHO 92 cocrtaBa. Ha ocHoBaHum
Oonpmioro  o0ObEMa  MPOBEACHHBIX  MCCICAOBAaHWUN  HAWIYUYIIUM  II0
TEXHOJIOTUYECKUM, (PU3UKO-XUMUYECKUM U MEXaHUYECKUM CBOMCTBAM OKa3aJICs
coctaB u3 63% nedrsanoro ouryma bBH 90/10 u 37% cmonbl nmuposn3a OCH3MHA.
[Ipu 00paboTKe PEMOHTHPYEMBIX H3OJSAIMOHHBIX TOKPBITHH 3THM COCTAaBOM

5 2
NepexoaHOe conpoTrBieHre yBenrnunBaeTcs Ha 10° Om-M®, ynapHas mpoYHOCTh
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Puc. 14. 3aBucuMocTh aaresum B HaxJyécre A NMOJMMEPHOH W30JISIHUOHHOH JIEHTHI
«[losmen»:

1- COCIMHCHUEC JIUIIKOI'O CJI0S1 U OCHOBBHI, 2— COCAMHCHUEC JIMITIKUMHU CTOPOHAMHA

u anaresus ypenumuuBaroTces Ha 15-30%, BogonoriomeHe u BOJOIPOHUIIAEMOCTh
yMeHbIaTces B 2-3 pasa.

JIOTIOMHUTENBHBIM ~ MEPONPHUATUEM IO  MOBBILIEHUIO  HAAEKHOCTH
AKCIUTyaTallui TPyOOIPOBOJOB SBIISIETCSI KCIIOJB30BAaHWE HOBBIX KOHCTPYKIIHNA
MOJIUMEPHBIX  JIEHT U  OOEPTOK C  JBYCTOPOHHHUM  JIMIIKUM  CJIOEM,
MOATBEPKAEHHBIX naTeHTaMHu. [IpoBenéunbie HKCIIEPUMEHTAJIbHbIE
UCCJIeIOBaHUS TTOKA3aJld, YTO MPUMEHEHUE HOBBIX KOHCTPYKLIMM JIEHT U 00EPTOK
MO3BOJISIET TMOBBICUTH aAre3uto B Haxiuécre B 9550 pa3 U yMEHbBIIUTH
BOJIONIPOHUIIaeMOCTh B 2-5 pa3za (puc. 14, 15).

B namon  2nage  npuBEAEHBI  OCHOBHBIE  MPOU3BOJICTBEHHBIE
XapaKTEPUCTUKHU Pa3pabOTaHHBIX TEXHOJOTHM, PEKOMEHJAIIMHU IO CTPOUTENbCTBY
00BEKTOB TpyOONPOBOJHOrO TpaHcmopTra ¢ npuMmeHeHueM ['®I, pesynbTaThl
BHEJPEHMUS.

Hayuno o6ocHoBaHHas kinaccudukanus ucnoiab3oBanus '@l Ha oObekTax
TpyOOIIPOBOJHOTO TPAHCIIOPTA, MpeACTaBlIeHHas Ha puc. 16, moka3bpiBaeT HOBbIC

pa3pabOTaHHbIE TEXHOJOTHH, KOTOPBIE 3HAUYUTEIHHO PACIIUPSIOT 00JaCTh MPH-
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Puc. 15. 3aBucuMOCTh BOIONPOHNIIAEMOCTH B HAXJIECTE /ISl MOJTUMEPHOH M30/ISIIMOHHOM

JgeHTsl «[lommnen» npu 90 °C:

1- COCIMHCHUEC JIMIIKOI'O CJI0SA U OCHOBBHI, 2— COCAMHCHUC JIMTIKUMU CTOPOHAMH

MEHEHHUsI METOJOB TEXHHUYECKOH MEeNHOpalud TPYHTOB B TPyOONPOBOJHOM
CTPOUTEIILCTBE.

HoBasi TexHOnOrus CTpouTenbcTBa TPyOOINpPoBOIOB B OOchinke u3 ['OI
(puc.17), moaTBepkAEHHAs TATEHTAMH, 3HAYMTEIBHO IOBBINIACT HAIEKHOCTh
JKCIUTyaTallud  TPyOONpOBOAOB U  MO3BOJSET CYUIECTBEHHO  YBEJIHYUTH
JOJITOBEYHOCTD M30JISIHUOHHBIX IIOKPBITHM.

HoBasi TexHOJOrusi BBIOOPOYHOTO PEMOHTA H3OJSLUOHHBIX MOKPBITUH
TpyOONPOBOJOB, MOATBEPKIEHHAA MMATEHTAaMH U AaBTOPCKUMH CBHUJIETEILCTBAMH,
CHIDKAET 3aTpaThl [0 CPAaBHEHUIO C TPAJAULIMOHHBIMU TEXHOJIOTHSIMU PEMOHTA B 2
pa3sa.

[IpuroroBinenne I'®I" ocymecTBisieTcss N0 IMWECTH pa3pabOTaHHBIM
Croco6aM ¢ UCIOJIB30BAaHUEM PA3IUNYHBIX TEXHUUECKHUX CPEJICTB.

HoBble KOHCTPYKIIMM OaJlTaCTUPYIOIIUX YCTPOMCTB M TEXHOJOTHHU
OamnmactupoBku (puc. 18), moaTBepKIEHHBIE TATCHTAMH, MO3BOJSIOT YBEIHYUTh

yAEPKUBAIOIIYIO CIIOCOOHOCTh OJIHOI'O aHKEPHOT'0 YCTPOHCTBA B 2,3 pasa.



CTPOUTEJIbCTBO JIUHEVMHOMN YACTH TPYEOIIPOBO/IOB

OBBEKTBI MATUCTPAJIBHBIX TPYBOIIPOBOIOB

Ha noiiMeHHBIX U
NepHOTUYECKHU
00BOAHAEMBIX

y4acTkax
Ha 6os0T1ax ¢

i, paBHOH

rJayoOuHo

WJIM MeHbIIIe
rJyOMHbI TPAHIIEN

B HopMaJIbHBIX
yCJI0BHAX

BannacrupoBka c

UCTIOJIb30BaHNEM
1

aHKEeP-UHBEKTOPOB

BannactupoBka ¢
Hcnob3oBanueM BAY
C MOBBIIICHHON
YAEpKUBAIOLLEH
CIIOCOGHOCTBIO™

bannactupoBka
C MCIOJIb30BaHUEM
14

3acblnky U3 ['OI"

[Ipumeyanus:

A W N R

B 6apxanHbIX

nmecKkax u
MyCTBIHAX
00beKThI

CocpenoToyeHHsble

PEMOHT
JJUHEMHOM

YACTH
TPYBOIIPOBO/10OB

B ropusbIx
YCJI0BHSAX

[MoazeMHast mpoKIaaKa
TPyOOIPOBOJIOB B OOCHITTKE
w3 For*

[Monynoa3eMHast IpOKJIaIKa|
TpyOOIPOBOIOB B OOCHITTKE
w3 TOT!

Hasemuast mpokiiaaka
TPyOOIIPOBOJIOB B OOCHITTKE
w3 [

- BHGI[peHbI B ITPOU3BOACTBO.

3ammra oT BEIBETPH-
BaHMs BAJIMKA TPYHTa’
U TPYHTa 3aCBIIKH

CHuXeHue KOppo3nOoH-
HOM aKTHUBHOCTH

TPYHTOB, B TOM YUCJIE
1
HA «TOPSYHX» YIACTKAX 3

BbnaroycTpoiicTBo
IUIOIIAT0K KPAaHOBBIX
y3710B, Y3JI0B
MOJKIIOYEHUS, y3II0B
npuéma 1 3amycka
oy?

—I[lonydeHbl MaTeHTHl HA U300PETECHMUS,
— Pa3paboTranbl MPOEKTHI U TIepeaHbl B TPOU3BOJICTBO;
— HaxopasTcs Ha ctaauu pa3paboTKy pabodyero mpoeKTa;

CTPOUTEJBCTBO

N PEMOHT

PE3EPBYAPOB

] IepeMbIYEK B TPAHILEE

u3 D3

TpyOornpoBoaa u3

TpaHILEH U 0OCHITKON

ror FpYHTaMI/Il’4

PemonT
H30JIMH Ha OcHoBanue
yuyacTkax 0e3 pe3epByapa
00BOIHEHHUA
VerpoiicTteo C noxpémom Y CTpoicTBO

MOJICTHJIAIOILETO CIO0S
ocHoBanus u3z [Or3

3aH_[I/ITa OT pa3MbiBa
14
T'PYHTa 3aCbIIIKA

3amura u30JSMIUI
TPyOOIPOBOJIOB OT
MEXaHUYECKUX

— MOBPEKIAECHUM ¢

o6c¢hImkoil ' I

14
TPyHTOM™

be3 nonpéma
Tpy6ONpoBOIa U3
TpaHIIIEH U ¢ 0OCHIMKOI
ror!

be3 ocraHoBKM nepekay-
KM U1 OTAEJIBHBIX
1
neeKToB

Puc. 16. Knaccudpuxamnus ncnosibzopanus I'®I° Ha o0beKkTax TpyOONpPOBOIHOI0 TPAHCIOPTA

|| YerpoiicTtBo oTMOCTKH

w3 T3

Gg
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Puc. 17. TexHonormueckasi cxeMa MO MNPOKJAJKe MOA3EMHBIX H MOJIYNOIA3€MHBIX
TPyOoOnpoBoaoB B 00ckInke u3 I'PI':

| — monuBanue gHa Tpanmen BMT u mpuroroBieHHEe BSOKYIIETPYHTOBOM CMECH JOPOXKHOM
¢dpe3oit uiaM rpyHTOCMECUTENB HONW Hacaakoi K Oynbaozepy; || — moaroroBka rpyHTOBOTO
notka; |l — monmuBanme muHepansHoro rpyHTa BMT; IV — nepememmBaniue MUHEPaTbHOTO
rpyata ¢ BMT; V — nepememienne ['®@I" B tpanmero; VI — ymuiornenue 'O, VII — o6paTHas
pPEeKyJIbTUBALIUS,

1 — pexynbTHBHPYEMBI TPYHT, 2 — MHHEPAJIbHBIA TPYHT, 3 — MHHHU-TPAKTOP C JOPOKHON
bpe3oii; 4 — OuTrymMoBO3; 5 — TpaHmes; 6 — dKckaBatop, / — TPYHTOBOH JIOTOK;, 8 —
U30JIUpOBaHHbIN TpyOonpoBoa;, 9 —'®I'; 10 — 6ynbaoszep

J 4 5 6 7

Puc. 18. Cnoco0 6annacTupoBKH TPyOONPOBOAa AaHKEP-HHbEKTOPAMM:

1 — uHBEKTHPYEMBIH BSDKYIIMHA NPOMYKT (KOpeHb aHKepa); 2 — TpyOONpoBOA; 3— CHIIOBOWA
10siC; 4 — 3alIMTHBIA KOBPUK U (QyTEPOBOYHBIM MaT; 5 — mTYyIep Ui 1MOJa4u BsDKYIIETo; 6 —
KOpPITyC CMEHHOTO OTOJIOBKA, / — INTyHmep s TMOJA4Yd CXKATOro BO3Ayxa; 8 — TpaHmies
TpybonpoBoa; 9 —Tsra ankepa; 10 — MuUHEpanbHbIN FPyHT
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HoBble KOHCTPYKIMM H30JSALMOHHBIX MaTepUaJOB U HX TEXHOJOTHH
HAaHECEHMs, TOJTBEPKIAEHHBIE TATCHTAaMH, IO3BOJISIIOT YBEIMYUTH aJre3uio
MOJUMEPHBIX JIEHT U 00&pTOK B 5-50 pa3 v CHU3UTH BOAOIPOHUIIAEMOCTH OoJee
4yeM B 2 pa3za, YTO COOTBETCTBEHHO IIOBBIIIAET HAAEKHOCTh HKCIUTyaTalUuH
TpyOOINPOBOIOB.

[To BceM peKOMEHIyeMbIM TEXHOJIOTHSIM ONpeesieHbl OCHOBHbIE TEXHHUKO-
SKOHOMHUYECKHE TIOKa3aTeln M O0O0JacTh TPHUMEHEHHs, pa3pabOTaHbl CXEMBI
NPOU3BOJACTBA UM OpraHu3anuu paboT, paccMOTpeHa MOCJIeI0BATEIbHOCTD
TPYAOBBIX IPOLIECCOB OTAENbHBIX BHUIOB pabOT, MpeACTaBICHbl IEPEeYHU
HE0OXOoauMOro  o0OpyJOBaHMS, MallMH W  MEXaHM3MOB, YCTaHOBJICH
KOJIMYECTBEHHO-KBAJIM(UKAIIMOHHBINA cOCTaB OpuUraj, mpecTaBlIeHbl TpeOOBaHUSA
10 KOHTPOJIIO Ka4eCTBA, OXpaHe OKPY’KaIOLIeH cpeibl M TEXHUKE OE€30MaCHOCTH.

Pekomennauuu mo pa3paOOTaHHBIM TEXHOJIOTHSIM pabOT OTPaKE€HbI B
OJIHOM OTpAaclieBOM CTaHAApTE, MATH OTPacieBbIX HOPMATUBHBIX JOKYMEHTaX U
OZHOW PEKOMEHIALNH.

Texnomorun mpousBoacTBa pabor mno 10-Tu  3amateHTOBaHHBIM
U300peTeHUsIM ~ NpuoOpeTeHbl 1O  6-TU  JUIEH3UOHHBIM  JIOTOBOpaM
OpraHu3alMsIMHU MO0 CTPOUTENBLCTBY U PeMOHTY TpyOonpoBoaoB OO0 «CMVY-4»
u «HedrerazkoM-1mieKTMOHTaX.

Pa3paboTaHHble TEXHOJIOIMH BHEAPEHBI B OOBEIUHEHUM «Y pajTpaHcras»,
OAO  «bamrpancraz», Tpecte  «BocrokHedrenogsoacrtpoi»,  OAO
«["'UITPOTpy6ompoBoa», AO «YpantpybonpoBoactpoi», OO0 «CMVY-4», OO0
«HedTerazkoMIIeKTMOHTAMX.

Beenénnaa B neiictBue «MeToaMKa OIPENEIICHUST OCTaTOYHOI'O pecypca
HE(PTEra30MpOMBICIIOBBIX ~ TPyOONpOBOJOB U TpPyOONpPOBOJOB  TOJOBHBIX
coopyxenuit» (OCT-153-39.4-010-2002), koTopas, B 4aCTHOCTH, MOXKET OBIThH
UCIOJb30BaHA MpPU OINpPEAEJICHUH OCTaTOYHOIO0 pecypca TpyOOoIlpoBOJOB,
NPOJNIOKEHHBIX B 00chimke w3 ['®I, Bkmo4aeT pasfenbl MO JAUAarHOCTUKE

TpyOOIPOBOIOB U pacyéTaM OCTaTOYHOTO pecypca.
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KomMrniekcHoe TeXHUYecKOoe AMArHOCTUPOBaHUE He(TEra3onpoOMBICIOBBIX
TpyOOINPOBOJAOB U TPYOOINPOBOJOB TOJOBHBIX COOPYXKEHUU TMpeaycMaTpUBaeT
BBITIOJTHEHUE CIEAYIOIMUX OCHOBHBIX 3TAOB paboT: cOOp U aHaINU3 HHPOPMAIIHH,
O3HAKOMJICHHWE C OJKCIUTyaTallMOHHO-TEXHUYECKOW JOKYMEHTAIMe; KOHTPOJIb
COCTOSIHUSL 3alIUTHOTO AHTUKOPPO3HUOHHOTO MOKPBITHS; KOHTPOJIb COCTOSIHUS
OCHOBHOTO MeTayia TpyO TpyOONpPOBOJOB;, KOHTPOJb KOJBIIEBBIX CBapHBIX
COCMHEHUN TPYOONPOBOJOB; AKYCTHKO-DMHUCCHUOHHAS JMArHOCTUKA Y4YacTKOB
TpyOOIPOBOJOB; UCCIAEAOBAHUE XMMHUYECKOTO COCTaBa, MEXaHUYECKUX CBOMCTB
META/VIOB U CBApHBIX COCJUHEHUUW U HMX CTPYKTYpHI; 00pabOTKa pe3ysIbTaToB
obOcnennoBanus, pa3paboTka peKoMeHAAlui Mo JajbHEWIeld HSKCIUTyaTalluH,
PEMOHTY WJIM UCKIIFOUEHUIO U3 HKCILTyaTallHy.

OO0s3aTenbHBIMU B OTPACIEBOM CTaHAApPTE SIBISIIOTCA  ONpeJeieHHUe
pacy€THON U OTOPaKOBOYHOM TOJIIMHBI CTEHKH M OLIEHKAa OCTaTOYHOTO pecypca
TpyOOTIPOBOJIOB 110 MHUHUMAIHHOW BEPOSITHOM TOJIIMHE CTEHKU TPyO. Pacu&rn
OCTaTOYHOrO pecypca TpyOONmpoOBOJOB, MOJBEPraroUIUXcsl KOPPO3UOHHO-
OPO3HMOHHOMY BO3JCUCTBHUIO, C YYETOM BBISBICHHBIX W KJIACCHU(MUIIUPOBAHHBIX
nedeKTOB M OCTAaTOYHOI'O pecypca IO CTAaTUCTUKE OTKa30B TPyOOMpOBOAOB,
BBITIOJTHSIIOTCS B ClTy4ae HEOOXOAUMOCTH 0 TEXHUYECKOMY 3a/IaHUI0 3aKa3yHuKa.

[Ipu  pacu€re  ocrarouHoro  pecypca  HedTErazompoOMBICIOBBIX
TpyOONPOBOJOB MHUHUMAJIBHO BEPOSITHAs TOJIIMHA CTEHKH lmi, ompenensercs
COBPEMEHHBIMM CTAaTUCTUYECKUMU METOJIaMH pacuéra MpU JIOBEPUTEIbHOU
BeposiTHOCTU 95% NPUMEHUTETHFHO KO BCEM IPOMBICIOBBIM TPyOOIpOBOIAM;
OTOpakoBOYHAsl TOJIIMHA CTEHKU l,, BBIOMpAETCS COTJIACHO JEHUCTBYIOIIUM
HOPMATHUBHBIM JIOKYMEHTaM; CPEIHsAsA CKOPOCTh KOPPO3UH V¢, ONPENEIAETCS 10
(dbakTHUECKH 3aMEepPEHHON TONIIHUHE TPYO.

ITo oneHke crnenuanuCcTOB Beaymux HePTsHbIX KoMmaHnui Poccun, nannas
METO/JMKA aKTyajbHa, BOCIIOJHSIET TIpo0eal B HOpPMAaTUBHOM 0asze 1o
OTIPEICIICHUIO0 TEXHUYECKOT'O COCTOSHUSI MPOMBICIIOBBIX TPYOOIIPOBOIOB, BEChMa

IMoJIC3Ha I JOJIrOoCPOYHOI'O0 INUIAHWPOBAHUA KaIIMTAJIBHOI'O PEMOHTA WA
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3aMeHbl TPYyOOIPOBOJIOB, HCIOJB3YET HOBBIE METOABl JIMATHOCTHKU U
COBPEMCHHBIC CTATUCTUYCCKHAE METOBI pacuéra.

PazpaboTannass Meroamka pacuéra mapaMeTpoB KaTOAHOW 3alIWTHl MPHU
PEMOHTE M3OJIALIMOHHBIX MOKPBHITHI TPyOOMPOBOIOB METOIOM BOCCTAaHOBJICHHUS
pacrmpocTpaHseTcs Ha 00JacTh TPOSKTHUPOBAHUS IMTAPAMETPOB KATOMHOW 3aIlUTHI
pU KamuTaIHbHOM, BEIOOPOYHOM KalUTAIBHOM M MPOPUIAKTUYECKOM PEMOHTE
U30JISIUOHHBIX TTOKPBITUH TPYOOIIPOBOIOB METOIOM BOCCTAHOBJICHHS 3alITUTHBIX
CBOWCTB M30JISIIMY C TPUMEHEHUEM OPTAaHUYECKUX BSIKYIIUX TPOIYKTOB.

OcHOBHBIE  pe3yJbTaThl  HCCIEIOBAHWN  3alllUIIEHbl  aBTOPCKUMHU
ceugeTenbcTBaMu M nateHTamu  (A.C.Nel687993, mnarentamu Ne2184299,
2184303, 2183783, 2183785, 2191312, 2197668, 2205315, 2205324, 2205317,
2205316) u BHEApPEHBI Ha CIEAYIONIMX 00beKTaX TPYOOIPOBOIHOTO TPAHCIIOPTA:
razonpoBojax Yemnsounck-Ilerposck, Ypenroii-Ilerposck, AmOypr-IloBomxkbe,
3anmannas ~ Cubupb-Ypan-IloBomkbe  —  TOBBINICHHWE  yACPKUBAIOIICH
CIIOCOOHOCTH TPYHTOB HApYIIEHHOW CTPYKTYpbl Ha OOBOAHEHHBIX YYacTKaXx;
[IIxanoBo-Ty0aHKyJIb — PEMOHT M30JSIIMU W 3allUTHAs 0OCHITIKA TPyOOIPOBOIa
['®I', cHuxkeHue KOPPO3MOHHOM AKTUBHOCTHM TPYHTa; YpeHroun-HoBomnckos,
Yensounck-IlerpoBck — 3ammTHass oOckinka ['AI' Ha Orona€HHBIX yuacTKax,
Nmumbain-Yda — peMOHT H3OISIUMOHHOTO TOKPBITUS KPAHOBOTO y3la C
ooceinmkoit ['DI'. CymmapHbiii (dakTUYecKuil SKOHOMHUYECKUU dddekT ot

BHEAPEHUs pe3yJbTaTOB HccaenaoBanuii coctaBun 1 129,7 Teic. pyOneld B meHax

1984r.

OCHOBHBIE BbBIBO/1bI

1. Ha ocHoBe aHanu3a TEOpPUHM U MPAKTUKH HCIOJIb30BAHHS TPYHTOB,
00pa0OTaHHBIX PA3TUYHBIMU BSIKYIIMMHU MPOAYKTAMH, a TAK)KE BBIITOJHEHHBIX
ABTOPOM TEOPETUYECKUX M OKCIIEPUMEHTAIBHBIX MCCICIOBAHUNA JTOKA3aHBI
IpaKTUYeCKas BO3MOKHOCTh, 9KOHOMHUYECKAs 11eJ1eCO00Pa3HOCTh U MPeIoKeHa

obOnacte npumeHeHus 'Ol Ha HedTerazoBbIX OOBEKTAX C LIEIbIO MOBBILIECHUS
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HKCILTyaTallMOHHOU HaJIEKHOCTU TpyOOIIPOBOJHOTO TpaHCIOpTa
YTJI€BOJAOPOJIHBIX MPOAYKTOB.

2. Hayuyno oOocHoBaHbl TpeOoBaHUS K OCHOBHBIM mnapamerpam ['®I u
YCTaHOBJICHO, YTO HAWJIY4YIIUM 00pa3oM JaHHBIM TpeOOBAaHUSM YIOBIETBOPSIOT
TPYHTBI, OOpa0OTaHHBIE  BSDKYIIMM  BELIECTBOM  JJIi  MarucTpajbHBIX
TpyOOTIPOBOIOB JIETHEH W 3UMHEH MOAU(UKAINI: KOPPO3HOHHAS] aKTHUBHOCTD,
Ha0yXaHUe W BOJONPOHUIIAEMOCTh MPU TaKOW 00pabOTKEe yMmeHbIaeTcs OoJjiee
4yeM B 2 pasa, razonponunaeMocts — B 10 pa3, BOI0yCTONUNBOCTH, MPOYHOCTD U
CIIETUICHUE YBEJIMYUBalOTCs Oosiee ueM B 3 pasa.

Brinonxnennsie AKCIIEpUMEHTAJIbHbIE UCCJIeI0BaHMUS buzuko-
MEXaHUYECKUX CBOWCTB TIO3BOJIMJIM BHEPBBIE ONPEIEIUTh ONTHUMAIbHYIO
JO3UPOBKY BsDKyIMX BemecTB st [ — 9,6% mo macce rpyHTa, mpu 3TOM
oOcbimka  TpybompoBoma ' co3maér  3KkpaH,  HPENsATCTBYIOLIUA
OTPULATEIILHOMY BO3JICHCTBHIO OKPYXKAIOIIEH Cpelbl Ha 3allUTHBIE CBOWMCTBA
U30JISIU Y.

3. Ilpennoxena MaTemMaTHuecKas MOJAETb M 3aBUCHUMOCTb CKOPOCTH
KOppo3uu MeTajuia TpyOsl oT TonmuHbl cios [ B cinydae moBpexaeHus
U30JIAIUMH. Y cTaHOBJIECHO, 4To ciioil DI B 10 cM cHUXKaET CKOPOCTh KOPPO3UHU
Ha 40%, 1o cpaBHEHHUIO C 3aCBHIMKON TPyOOMpOBOAa OOBIYHBIM MUHEPAIHHBIM
rpyaToM. OmnpeneneHo ONTHUMalbHOE 3HA4YeHWe ToauuHel cios [P mo
KPUTEPUIO MUHUMAJIBHBIX YACIBHBIX 3aTpaT Ha MPOBEACHUE PEMOHTHBIX padoT.

4. YcrtaHOBJIE€HO, 4TO OOchImKa TpyoOonpoBonoB u3z ['dI" yBennuuBaer
paboTOCIOCOOHOCTh HM3OJISLUMOHHBIX MMOKPHITMM B 2 pa3za NOpU HApYLICHUH
cruiomHocTH. Ilpennoxkena MeToaMKa OINpEAeNIeHHs OCTaTOYHOrO pecypca
U30JISIIMOHHBIX TMOKPBITUI TpyOomnpoBogoB B oOckinke ['®I’, mo3Bosstomas
OPOBOJUTH  HAYYHO  OOOCHOBAaHHOE  JOJIFOBPEMEHHOE  IUIAHUPOBAHUE
KalUTaJIbHOTO PEMOHTA, TP 3TOM YCTAHOBJIEH MOKa3aTelb CKOPOCTH CTapeHUs

3alUTHBIX MOKPBITHI B 00ckIinke I'®I" — 0,08 L/rox.
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5. BnepBble pazpaboTaHa TEXHOJIOTHsSI PEMOHTA M30JISIIUOHHBIX TOKPBITHIMA
TpyOOIIPOBOJIOB METOJIOM BOCCTAHOBJICHHs 3alllUTHBIX CBONCTB Ha OCHOBE
OPUMEHEHUSI PAlMOHAIBHO MOJO0OpPAaHHBIX OpraHudeckux BewiecTB U ['OI,
MO3BOJISIONIAS.  CHU3HUTH 3aTpaTbl 10 CPAaBHEHHUIO C  TPAAUIIMOHHBIMU
TexHoJorusiMu B 1,8 pas.

6. Pa3paboranbl ¥ BHeApPEHBI B MPOU3BOACTBO MPHUHIMIIMAILHO HOBBIE
TEXHOJIOTHH W KOHCTPYKIIMM Ha OCHOBE Hcmonb3oBaHus [ '@, moaTBep)aEHHbIE
NaTeHTaMU U TI03BOJISIOIIHE!

* IpU CTPOMUTENICTBE TPyOONpPoBOAOB B oOchkinke u3 I'PI" yBenuuuth cpok
CITY>KObI M30JISIIMOHHBIX TOKpBITHI Ha 40%0;

* IPM WCIONH30BAaHUH HOBBIX CIIOCOOOB OaTAaCTUPOBKH TPYyOOIPOBOIOB
YBEJIMYUTH YACPKHUBAIOLIYIO CIIOCOOHOCTH OJHOTO aHKEPHOTO YCTPOWCTBA B
2,3 paza;

*IPU WCMOJB30BAaHUM HOBBIX KOHCTPYKIMI H3OJSIMOHHBIX MaTepUaIOB
YBEIMYUTh aAre3uto B Haxyuécre Oonee uyeM B 5 pa3, CHU3UTH
BOJIONIPOHUIIAEMOCTH OoJiee ueM B 2 pasa.
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