30

. MUTL FTEO®U3NKA

000 NepMCKNI MHXEHEPHO-TEXHUYECKMIA LEHTP “Teodu3nka”
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OBLECTBO C OFPAHWHEHHOWK OTBETCTBEHHOCTLIO

«Halua rnasHas 3afay4a — He 3arnsaesi8ars

B TyMaHHyi0 gans Oyayliero, a Aencraosars ceiyac,
B HanNpasieHny, KOToOPoe Ham 8ugHO»

(T.Kpavicnep)

NEPBbIN BJINH HE KOMOM
WJIU OMbITHO -MPOMBILLUJIEHHBIE PABOTbI MO
AONTOBPEMEHHOMY AKYCTUMECKOMY BO3AENCTBUIO

B OO0 «[1epMCKMi  WHXEHEPHO-TEXHUYECKUI
ueHTp «feoduanka» (000 «NUTL, «[eodusnka»), o-
yepHer komnaHum 000 «HEDTbCEPBUCXONAUHI »
METO/, aKyCTUHeCKOro BO3AEWCTBUS N3HAYaNbHO pac-
CMATPUBANICH Kak anbTepHaTBa TPAANUMOHHBIM «BE-
LECTBEHHbLIM» MeTOAaM MHTEeHCUdUKaUUKM HedTeno-
Bbl4K, rNaBHEIM 00Pa30M KUCIIOTHBIM 06paboTKaMm.

®Duanieckoin OCHOBOW MeToda akyCTUHecKoro
Bo3aencTeus (AB) aBnaeTcs, MHOrOKpPaTHO AoKasaH-
Hasa B TeopeTuydeckux nybavkauyusax v nabopaTopHbIxX
paboTax, crnocobHOCTs NOpOo3anonHsiowero dgniouaa
MEHSATH CBOW HU3UKO-XMMUYECKUE CBOIMCTBA B akyCTH-
yeckom none [4]. Mog aencranem akycTMHECKOro Nons
NPOUCXOANT PACLLENNEHUE HA MONEKYNSPHOM YPOBHE
TXENbIX QpakLmMi YineBogopoaos Ha bonee nerkue,
YMEHbLLIEHWE BA3KOCTW W YBEAW4EHWE NOABUKHO-
ctu dnionaa, paspylleHyie KoNNouaHO-anUCnepCHbIX
KONbMAaTUPYIOWWNX CTPYKTYP, YCTPaHEHWE Kanunnsap-
HbIX W rPaHWHHbIX CKUH-3bdekTos (2, 3, 6]. PucyHok
1 UANIOCTPUPYET BLIHOC YacTuL, KOAbMATUPYIOWErO
MaTtepuana nocne akyCTUHecKoro paspyLueHust npo-
CTPaHCTBEHHON CETKM Ha PeanbHON CKBaXWUHE.

MeToa AB He TONbKO 9KONOMMYECKW YUCT, HO N He
WMEET anbTepHaTWBLI Kak NPOPUNaKTUHECKNIA METOA
C Uenblo yBenuyeHus cpoka cnyxbbl cksaxwuH, Lns
COXpPaHEeHWA UCXOAHbIX UNLTPAUMOHHBIX CBONCTB
npu3aboMHOM 30HbI NAacTa HEPTAHUKA MPUMEHSIOT
pasnuyHbie Crnocobbl ee OYUCTKW, NPV 3TOM NpPef-
noYTEHME OTOAETCS METOAaM, KOTOpPbIE UCMONb3YIOT
XUMUYECKNe peareHTel. Metoa akyCTM4eckoro Bo3-
OENACTBUA Ha OKONOCKBaXWHHOE MPOCTPAHCTBO MO-
3BONSET C MUHUMMAanNbHLIMKW 3aTpaTaMu K yliepbom
0N noa3emMHon dopmaummn 106UTbCs BOCCTaHOBNE-
HUS DUNBTPALMOHHBIX CBOWCTB NPOAYKTMBHOMO nna-
CTa, W, NO3TOMY, OH UMEEeT HECOMHEHHbLIE NpPeumy-
LecTea nepes, apyrumu MeTogamMm MHTeHcudukaumu
006bl4M  HedTU. Pesyibidibl  rMapoaMHAMUYECKUX
nccnefoBaHuiA, NPOBEAEHHbIe A0 W NOCNe akyCTu-
YECKOro BO3AENCTBUSA, Nokasanu, 41e koadhduum-
E€HT MNPOAYKTUBHOCTWN yBennuymsaetcs Ha (80-300)%,
NPCHNMUAEMOCTb MPr3aboIHOI 30HbI BO3PACTAET Ha
(80-130)%, a NPOHMLAEMOCTb YAANEHHON 30HbI Mna-
cra Ha {40-160)% , BpeMs NocneaeincTens oueHnBa-
etcaoT 4 ac 18 mecaues [8].

B HacToflee Bpemsa METCA, akyCTU4eckoro BC3-
LENCTBMS UCNONL3YETCHA, B OCHOBHOM, Kak MeTtof
QYUCTKM 1MpU32BOMHON 30HbI NnacTa CANHOYHOW 0O-
pabaTtbiBaeMCil CKBaXUHbI C MPCACTIXUTENLHOCTLIO AB
He Bonee 24 yacos. ChopMMPOBaBLLIAACA 0AHOOOKAA
TEHAEHUMA NPUMEHEHUS aKYCTUHECKOro BO3AeNCTBUA
C UENbI0 NHTEHCUDUKAUNM TONBKO HA HUBKOAEOUTHBIX
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Pyc.1 Mpouecc BbIHOCA KOALMATHPRYIOLETO MaTepHana NOCAE aKYCTHYECKOTo BO3AEHCTBHA

CKBaXWHax, B CUNy HE3HA4YUTENbHbIX KOHEYHbIX NMPUPOCTOB, HE MO3BOJIAET AenaTh
BbIBOAB!I OTHOCUTENBHO €ro UenecoobpasHocTy, XOTS UMEHHO Ha HW3KOAEBMTHBIX
CKBaXWHax HEPEAKO OTMevaeTcst AByKpartHoe W 6onee yBenudeHue aebutos nocne
AB. PaboTbl no AB xak Npasuno COBMELLAIOTCH C KaKunt-nMbo TEXHONOr NHeCKI NPo-
LECCOM (PeMOHT, nepdopaums, xuMudeckas 0bpadoTkau T. 4.), 4TO BCErAa Bbi3biBaeT
3aTpygHeHne B pasaeneHnmn Bknaaa Toro Mam MHOro NpoLECCa B OKOHYATE/IbHbIA 3¢-
dekT. Kpome 3T0ro, HeonpasaaHHoe OrpaHyeHne rno ANMTeNLHOCTU BO3AENCTBUS,
HEeCBOEBPEMEHHOe yaaneHne Pa3pylleHHbIX KONbMaTaUMOHHbIX CTPYKTYP, Hapylle-
HWUS TeXHONOrMKU noabopa XKUAKOCTen rnyweHus nocne AB AOMONHUTENbHO NPUBO-
AT K NPUHMXKEHNIO 3bdexTMBHOCTM MeToAa. BCe BhilienepeyncneHHoe NpueoanT K
CKenTUUM3My NPOU3BOACTBEHHbIX CNEUManMCTOB HedTeaAobbIBAIOWMX NPEANPUSTUIA
K 3TOMY METOAY.

[pegnoceinkamun Ans NPOBEAEHMA OMbITHO - NPON3BOACTBEHHLIX PABOT NO A0N-
rCBPEMEHHOMY aKyCTMYEeCKCMY BO3OEWCTBWIO, MpefrncnaraiowemMy HenpepbiBHYIO
paboTy akyCTUHeCKoro nanydatens 8 NnephoprMpoBaHHOM NPOAYKTUBHOM UHTEPBANe
CKBaXWHbI BECb MEXDEMOHTHBIA Neprod, SBUANCL pesynbTaTtel paboT no AB, nposo-
AUuBLLIKXCSt B nepuod koHel 90-x - Havano 2000-x rr. 8 MNepmckom Mpukambe. OcTa-
HOBMMCSI HEHAA0NIO HA CCHOBHbIX 3Tanax n peadynsrtatax padbort no AB 8 TOT nepuog,
BPEMEHWN.

B Mepmckom Mpukambe 3pdEKTUBHOCTb akyCTUHECKOT0 BO3AENCTBUSA Ha NOPOabI -
KCNNEKTopPb! N HEPTH M3yHeHa B LUMPOKCM Anana3CHe U3MEHEHNS UX CBCIACTB U NpU
pasnuyHbIX NapameTpax akyCTU4eCKOoro NCNs Ha rnpuMepe CEMU MoAenei peansHbix
MPCAYKTUBHbIX CTAOXEHWUI YHBBUHCKOrC, MasnoBCkoro, MuxTosckoro, KOpUykCKoro m
ONbXCBCKOrC MECTCPOXAEHWIA.

AHaNN3 pesynbTaTos NoKasan, YTo He3aBNUCUMO OT KONNEKTOPCKMX CBOMCTB NCPCA
1 BA3KOCTW HedTen AB Bceraa cnocobCTBYET YBENMHYEHNIO 3HAYEHUIA AOCTUMHYTbIX
koaddnumeHToB BoiTecHeHua Ha 3,3/4,9-11,2/18,2 % (abConioTHbIE/OTHOCUTEN-
Hble %). HenocpeacTBeHHbIE n3MepeHus GasoBoi NPCHULLAEMOCTH Mo HedTK nocne
AB, nposeaeHHble Ha ABYX MCAEeNsX YHbBMHCKOrO MECTOPOXAEHWUS MoKasanu, 4To
faxe npu 10 MUHYTHOM BO3AENCTBUM MHTEHCUBHOCTbIO 2,6 BT/CM2 NOBbILLIAETCS NPO-
HUL@EMOCTb NC HedTn Ha 17 %, a nccne 15 MUHYT BO3AENCTBUS C UHTEHCUBHOCTBIO
2,8 Br/cM2 - 10 40 % . OfHaKo, NPOACIXUTENLHOCTL aKyCTUHECKOro BO3AENCTBUSA Ha
YKa3aHHbIX MECTOPOXAEHNAX HE NPEBbILLANA HECKOMLKNX YACOB (KONWYECTBO LMKNOB
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6bIN0 OT ABYX [10 MATU, BPEMS BO3AENCTBMA - OT OAHOIO [0 TPex ya-
cOoB). VICTOYHMKOM aKyCTUYECKON IHEPTUM (MECTOPOXAECHUA YHLBUH-
ckoe, MNasnosckoe, Muxtosckoe, KOPUYKCKOE) CAYXMI MarHUTOCTPUK-
UMOHHBIA U3ny4aTens ¢ 4acToTon 23 kML M MakCUManbHO 4OCTUMHYTON
VHTEHCMBHOCTLIO 20.0 BT/cm2,

Ha OnbxoBCKOM MECTOPOXAEHWM aKyCTUYECKOe BO3aeiicTaue
MPUMEHANOCH C Lesib yBeNnYeHNs AeBUTOB HedTu. MICTOUYHMKOM aky-
CTUYECKOW SHEPIU CRYXUA MArHUTOCTPUKLMOHHBIA U3NyYaTens ¢ Ya-
CTOTOI 8 MY 1 MHTEHCUMBHOCTLIO 1 BT/cM2. AB NpoBoannoCs no Tex-
HONOrMN OAHOBPEMEHHOTO CO3AaHUs Ha NNacT AEnNPeccun MeToaom
ceabuposaHus (6bINO NPOBEAEHO TPU UMKNE BO3AENCTBUSA, OBLIMM
BpemMeHeM Bo3aencTens okono 40 yacos). IhdekT o1 AB npossuics
Ha 06ewx ckBaxuHax, HO NPOAEPXKasICA BCEro A8e HeAesu, Nocne Yero
CKBaXWHbI BbILUAN HA NPEXHW pexum aobbitiu HedTU. 3adukeupo-
BaHHaa HU3Kas NPOAYKTUBHOCTb CKBAXWH, CKOpee BCero, CBA3aHa co
cnabbiMU NOTEHLMANBHBIMI BO3MOXHOCTAMM MAACTOB, a He C KOMbMa-
Taumen npu3aboHon 30HbI.

Mo pesynsratam Beille OnvcaHHbix PaGoT Bbinn caenaHsl cneayro-
M€ BBIBObI:

1. Moabop ckeaxuH ans nposeaeHns AB, 4tobet He
AVCKPeanTUPOBaTL CaM METOA, CNeayeT NMPOBOAUTL C YHETOM
Cambix CBEXUX JaHHbLIX TMAPOAVHAMUYECKWMX CCNEeA0BaHNIA
(FAW), ecnv TakoBblE OTCYTCTBYIOT, HEOBXOAMMO KX MPOBECTU.

2. NposoanTb AB LenecoobpasHo TOALKO B CKBAXMHAX HE
YTPaTUBLLNX CBOUX NOTEHUMANbHBLIX BO3MOXHOCTEN, a8 CHU3UBLUMX
MPOAYKTUBHOCTL 3a CYET KONbMaTaLum Npu3aboitHON 30HbI B
npouecce akcnayaraummn (onpegenaeTcs no peaynstatam FON).

3. He BbISBNEHO ABHOM 3aBUCUMOCTM 3 dDeKTUBHOCTM AB OT
pabdoyein 4acToTsl (AecaTku kI, unu eanHnubl ML) 1 MOLWHOCTY
(eanHULbLI nn pecsTkmn BT/CM2) CKBAXWHHBIX aKYCTUYECKMX
u3nyyarenen.

4. 3pDeKTMBHOCTL AB, B CKBaXUHE HA AENPECCUM BbILLE, YEM
AB 8 CKBaXxXWHE, 32N0AHEHHOW XUAKOCTHIO [0 CTATUYECKOro
YPOBHS, T.€. 3PPEKTUBHOCTL aKyCTUHECKOrO BO3AENCTBUA KPATHO
MOBbLILLIAETCA NPM CO34aHMK YCNOBUIA ANS BLIHOCA KONbMaTaHTa
13 N3r.

5. CaMmbiit OCHOBHO BbIBOA: BO Bpems AB 4efut CkBaXuHbI,
NOTEHUMaNLHO He YTPATUBLLIENR CBOUX BOSMOXHOCTEN, BCeraa
NOBLILIAETCH, @ N0 OKOHYAHWN NOCTENEHHO CXOAUT «Ha HET».

Ha ocHoBaHun atux eeiBopos, OO0 «MUTL «feopuranka» BuILNO
Ha 000 «JIYKOWN-MEPMb» ¢ 060CHOBaHMEM NEPCNEKTUBHOCTU A0-
Gblun HedTU CKBAXUHOR, HTEpBan nepdopaumnn KOTOPOW noasepra-
€TCH MOCTOAHHOMY aKyCTUHECKOMY BO3LENCTBMIO, U NPEASIOXEHVEM
npeaocTasnTh KOMNAEKT annapaTypbl An5 A0NrOBPEMEHHOMO aKyCTu-
4eCKOro BO3AEeNCTBUA, 0Ka3aTb CEPBUCHBLIE YCIYrU MO 3anycky ero B
paboTy 1 NOAAEPKAHUN HA3EMHbIX YaCTen KOMMIeKTa B paboyem co-
CTOSHNU BECb MEXPEMOHTHBIV Nepuoa paboThbl CKBAXUHBI,
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MyTem 6onee 4em TPEXrOANYHLIX MePeroBopos, Nepenuckm U co-
BMECTHbIX TEXHWYECKUX COBELLLAHNI CTOPOHBI B KOHLLE KOHLIOB NpULLIIN
K cornaluenuio, rno kotopomy 000 «JTYKOW-MEPMb» npenocTasns-
€T CKBaxXuHy ans gonrospemeHHoro AB, a 000 «MMUTL, «leoduauka»
o06a3yeTcs 683803Me3HO BONNIOTUTL B XWU3Hb CBOU NPEIIOXEHNS.

Takum 0bpa3om, ¢ aekabpa 2006 roaa Obinmm HayaTbl OMNLITHO-
NPOMbILNEHHLIE PabOTLI MO AONTOBPEMEHHOMY aKyCTUHECKOMY BO3-
AENCTBUIO Ha 0AHOM 13 ckBaxuH NeXX LLIyMOBCKOro MeCTOPOXAEHNS,

Kparkas xapaktepuctuka odbekra LLyMOBCKOro MecTopoxaeHus,
NOABEPTWerocs ao/iroapemeHHomy AB. HedreHocHocTs LLiymoBckoro
MECTOpPOXAeHUs CBA3aHa C KapboHaTHLIMU NMOPoAAMM, 3aNETAIOLLIUMI
Ha rnybuHe 550M. OcobeHHOCTLIO pa3paboTkM CakMapCKoi 3anexu
ABNAOTCA HU3KWE KOJUTEKTOPCKME CBOMCTBA, BLICOKAS aHU30TPONua
nnacToB M BbICOKAA BA3KOCTb HedTU. MopnCToCTs HEPTEHACHILLIEH-
HbIX N3BECTHAKOB U3MEHAETCH OT 7 40 19%. MpoHULAEeMOCTb HM3Kas.
[ebutkbl CKBaXxuWH Mocne COMSHOKMCAOTHON 0GpaboTkn JOCTUraloT
5.47/cyT. Hedtb umeer nnotHoCTb 0,924r/cm3 1 coaepxmT 3,2% cepbi.
[a30HaCKILEHHOCTL HEDTU BCEro 4m3/T.

CksaxuHa NeXX, npegocrasneHHas 4Jis orbITHO=MPOMbBILLAEHHbIX
pabor, Bbifia BBeAeHa 8 akcryataumio B mione 1990 roaa. Mocne npo-
BEAEHUS LIKNA CONAHO-KUCAOTHLIX 06paboTok (CKO) npu ocsoeHuun,
CKBaXuHa 3apaboTana co cpeaHum AebuTtom nNo HedT ~4T/CyT C Hy-
nesovt 06BOAHEHHOCTLIO, HaunHas ¢ Hosbps 1991roga, noseunack
00BOJAHEHHOCTbL MPOAYKUMK A0 8%, a ¢ mioHa 1992 roga Npov3owno
peskoe nagexue aebura ao 0.4 m3/1. B nepuoa ¢ 1994 no 2000 roaa
CKBaxwuHa, nepuoaunyeckun npocraveas, paborana c aedburamm no Hed-
T, He npesbiwatoLem 1.0 M3/T, a 0680AHEHHOCTS k anpenio 2002 roaa
noaHanace ao 35%. C maa 2002 rosa no aekabps 2006 roaa cksaxunHa
HaxoAwnnack 8 NPOCTOE.

B nepuopa akcnnyataumm CKBaXuHbI C aKyCTUHECKUM BO3AEACTBN-
em (c pekabps 2006r. Ha MOMEHT HAaNUCAHWUA CTaTbK) AEBUT CKBAXMNHbI
xonebarsica B HE3Ha4MTENbHLIX NPeaesnax u B cpeaHem cocrasun 1.8 1/
cyT. O6BOAHEHHOCTL NPOAYKUMM NOCTENEHHO yMeHbLnAacs ¢ 33% ao
25%. AHann3 NPOMBICNOBbLIX AAHHbIX MOKA3bIBAET, YTO 3a 3TOT NEpUoA
nebut ckBaxuHbl ysenuuuncs B 3.7 pasa, a 00BOAHEHHOCTb YMEHbLLIN-
nace Ha 12%. [ononHuTensHas aobbiva coctasuna ~700T HedTH, u
Temnbl 400bI4Y CTabunbHLl U HEe NagaloT co BpeMeHem. Ha pucyHke 2
npuseaeHsl rpadukn paboTbl CkBaXUHbLI B Neproa ¢ Mas 1998 no mapt
2008r (Ha4ano foNroBPeMEeHHOro akyCTUHECKOrO BO3AEACTBUS C Ae-
kabps 2006r.).

Takum 0Bpa3oM, NepBble OMbITHO-NPOMBLILLNEHHLIE PaBOThl MO
akcnayartaummn cksaxuHbl NeXX LLyMOBCKOrO MECTOPOXAEHUA B PEXUN-
M€ [10/ITOBPEMEHHOIO aKyCTUYECKOr O BO3/AENCTBIS HA NPOAYKTUBHbINA
nNacT Nnokasanu BbiCOKYI0 3DPEKTUBHOCTL M NEPCNEKTUBHOCTL METO-
na. CkeaxunHa, ocTaHOBNeHHas n3-3a HepeHTabensHocTn aebuta no
Hedtv 0.5-0.6 m3/7, HGbina peaHnmmuposana ¢ aebutom ~2 m3/1 6naro-
Aapsa NOCTOAHHOMY AENCTBMIO aKyCTUHECKOro NONS Ha NPOAYKTUBHbINA
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