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BBO[HbIE MONIOXEHUA

BBOAHbIE MOJIOXKEHUA

HA3HAYEHUE

TexHonornyeckass MHCTPYKIUSI yCTAHABIMBAeT TPeOOBaHUS K MPOLECCY KPEIUICHUS CKBaXKHUH,
paspaboTaHa ¢ LeNbl0 YHH(PUKAIWY MPUHLIUIIOB U MOJX0/0B TUNIAHUPOBAHUS M BBIMOJIHEHUS paboT
MIPH KPETJICHUH CKBA)XKMH U HAIIPABIIEHHBIE HA PEILICHUE CAEAYIONUX 3a/1a4: 00ecrieueHrne eIMHCTRA
MPUHITUIIOB U TPEeOOBAHMI K MPOLIeCCY KPEeIUICHHs CKBaKMH Ha 00bekTax KoMmanum; onpeaeneHue
OCHOBHBIX AJIEMEHTOB TpoIlecca KpeIuleHUs U TpeOOBaHUN K ITHM d3JEMEHTaM; YCTaHOBIICHUE
€IMHOW TEPMUHOJIOTHU B O0JIACTH CTPOUTEIHCTBA CKBAYKUH U 3ape3KH OOKOBBIX CTBOJIOB.

OBJIACTb JEANCTBUSA

Hacrosmas TexHnonornueckass MHCTpYKIUS 00s3aTeNbHA A7l UCTIOJTHEHUs pabOTHUKAMU:
» Jlemaptamenta ctpoutesibctBa ckBakuH [TAO «HK «PocHedThY;
"  WuHBIX CTPYKTYpHBIX noapasaenenuit [IAO «HK «Pocuedtby;

* HedrerazomoOpBatommx U razonobsBaromux nodepHux odmiects [TAO «HK «Pocuedth», B
OTHOLICHUM KOTOpPbIX YcraBamu OOIIECTB, AKLUUOHEPHBIMM W HMHBIMHM COIJIALICHUSAMHU C
KOMIIAaHUSIMU -  TapTHEpaMU HE  OINpeAeNieH  OoCOoObli  NOpSAAOK  peanu3aluu
aKIMOHEpaMu/y4acTHUKAaMH CBOMX IIpaB, B TOM YHCJIE 110 ynpaBieHno O01ecTBoMm,

3aZI€I>'ICTBOBaHHI>IMI/I B IIponeccax CTPOUTCILCTBA CKBAXHMH H 3apC3KH OOKOBBIX CTBOJIOB Ha
o0bekTax Komnanuu Ha cyure.

HaCTOSIHIaSI Texuonornueckas HUHCTPYKIUA HOCUT peKOMeHI[aTeJ'IBHI)II\;I XapakTep A UCIIOJIHCHUA
pabotHukamu uHbIX OOmectB ['pynmel, He sBustommxcs gouepHumu obmectBamu [TAO «HK
«PocHepThb».

TpeboBanust TexHONOTMYECKOH HHCTPYKLIMHU CTAHOBATCA 00SA3aTENbHBIMU JUI MCIIOJHEHHS B
nouepneM obmiectse [TAO «HK «PocHedTs» u nHom OOmiectBe ['pynmbl, mocie ux BBEIEHUS B
neiicteue B OOmectBe ['pynmel B cooTBercTBUM ¢ YcraBom OOmiectBa I'pynmbl ¢ yyeTom
cnenuuKd  yCIOBUM JIOTOBOPOB WJIM COTJIAIIEHHMH O COBMECTHOW [IEATETRHOCTH U B
ycTaHoBJIeHHOM B O61ecTBe ['pymniibl mopsake.

PaCHOpfl}II/ITeHI)HBIe, JIOKAJIbHBIC HOPMATUBHBIC W HWHBIC BHYTPCHHHUEC AOOKYMCHTBI HE OOJIPKHBI
IMPpOTUBOPCUUTH HaCTOHH_[eﬁ TexHomoru4aeckom HHCTPYKIUU.

Crpyxrypabsie nonpaszaenenus [TAO «HK «Pocuedts» m O6mectBa ['pynmnel npu odopmieHnn
JIOTOBOPOB C TOJPSIAHBIMU OpPTaHU3alUsIMU, OKa3bIBAIOLUIUMHU YyCIyrd B oOnactu OypeHus Hu
KpEIJICHHsI TIPU CTPOMUTENbCTBE CKBAKUH M 3ape3ke OOKOBBIX CTBOJIOB Ha oObekTax Kommanuu Ha
cyuie, oOs3aHbl BKJIIOYAaTh B YCIOBHUS JOTOBOpa MYHKT O HEYKOCHUTEIBHOM BBIMOJIHEHUU
MOJIPSITHON opraHu3aiuei TpedboBanuil HacToseld TexHOIOrnuecKol HHCTPYKIIUH.

NEPUOA OENCTBUA U NOPAOOK BHECEHUA U3MEHEHUIA

Hacrosimas TexHonmorudeckass MHCTPYKIMS SIBJSETCS JIOKAJbHBIM HOPMATHUBHBIM JIOKYMEHTOM
HOCTOSHHOI'O JIEUCTBHU.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
CMPABOYHO. BbIMPY>XXEHO U3 UCC "HOB" AO "BOCTCUBHE®TEIA3":12.09.2019 12:26
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BBO[HbIE MONIOXEHUA

TexHonmornyeckass MHCTPYKUHUS YTBEPKAACTCS, BBOJUTCS B JEHCTBUE, U3MEHSETCS W MPHU3HAETCA
yrparuBmedt cury B [IAO  «HK  «PocHedth» Ha  OCHOBaHMM  paCIOPSHKCHUS
ITAO «HK «PocuedTh».

NuanuumaropaMu BHECEHUS U3MEHEHUM B TEXHOJIOrMYECKY0 HHCTPYKLIHIO SABIISIIOTCS: JlemaprameHT
CTPOUTENBCTBA CKBaKHH ITAO «HK «Pocued1b», CTPYKTYpHBIE Nopa3ieICHUs
ITAO «HK «Pocuedts» wmu OOmectBa ['pynmel mo cormacoBanuio ¢ JlemaprameHToM
ctpoutenbcTBa ckBaxkuH [TAO «HK «PocuedTh».

HNsmeHenus B TCXHOHOFI/I‘ICCKYIO HWHCTPYKIIUIO BHOCATCSA B ClIydadX: U3BMCHCHUS 3aKOHOAATCIIbCTBA
B o0jacTu CTPOUTCIILCTBA CKBAKMH U 3apPC3KU OOKOBBIX CTBOJIOB, U3MCHCHHUA OpFaHHSaHHOHHOﬁ
CTPYKTYpPblI HWJIH MMOJTHOMOYHH pYKOBOHHTeHeﬁ, COBCPUICHCTBOBAHUA CHCTEMBI CTPOUTEIIBCTBA
CKBa>XHH H T.II.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
CMPABOYHO. BbIMPY>XXEHO U3 UCC "HOB" AO "BOCTCUBHE®TEIA3":12.09.2019 12:26
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TEPMWHbI U ONPEAENEHUA

1. TEPMWHbI N ONPEQOENEHUA

TEPMUHbI 1 ONPEAENEHUA KOPMOPATUBHOIO NOCCAPUA

ATMOC®EPHbIA KOHCUCTOMETP — mupubop s H3MEPEHHs KOHCHCTCHLUH TaMITOHAXHBIX
pacTBOpOB Mpu aTMOCHEPHOM JABJIICHUU, HU3KUX, HOPMAIBLHBIX M YMEPEHHBIX TEMIIEpaTypax.

BYPEHUE CKBAXXWHbI — >Tarl CTPOUTENILCTBA CKBAKMHBI, BKIIIOUAIOMINN B ce0s1 KOMIUIEKC pador,
CBSI3aHHBIN C IIPOBOAKOW M KPEIJICHMEM CTBOJIA CKBAXXUHBI, & TAK)KE C UCIBITAHUEM CKBAKUHBI B
nporecce OypeHus.

BYPOBAS [IJIOWALOQKA — TeppuTOopus, OTBEIEHHAsT B YCTAaHOBIEHHOM 3aKOHOIATEIHLCTBOM
IOPSIAKE ST CTPOUTENBCTBA M PEKOHCTPYKLIMN CKBaXKUH.

BYPOBOWH noAgrPA44YMNK — tionpsiiHast OpraHU3alys, OCYILIECTBIIIOIIA IIPOLIECC CTPOUTEIBCTBA U
PEKOHCTPYKIIUH CKBAaXUH B COOTBETCTBUU C 3aKOHOAATEIBHBIMU, HOPMATHBHBIMHU IIPABOBBIMU U
JIOKAJIbHBIMU ~ HOPMATUBHBIMH  JIOKYMEHTaMH, paboynMMu  IporpaMMamMu, IOCPEICTBOM
MIPEIOCTABIICHUS UCTIPABHOTO OYpOBOro 000PYJIOBaHMS U MHCTPYMEHTA, KOMIUICKTHON OOYYeHHOMN
OypoBoii Opurajsl U KBaIU(UIIUPOBAHHBIX HHKEHEPHO-TEXHUYECKUX PAOOTHUKOB, BBHIMOIHSIONIAS
paboTy B COOTBETCTBHH C JIOTOBOPOM IMOJAPSIa HAa CTPOUTEIBCTBO (PEKOHCTPYKIIMIO) CKBaXKHH,
3aKioueHHbIM ¢ O0mecTBamu ['pymibl.

BY®EPHAA MXWUOKOCTb — IKUIKOCTb, 3aKadyuBacMas B CKB&XHUHY IIpH  BBIIOJIHEHUU
TEXHOJIOTUYECKUX ONEepauuid [Jid MNPEJOTBPAICHHS CMEUIEHUS PA3HBIX THUIIOB KUJIKOCTEH H
pPacTBOPOB, a TAKKE OYUCTKU CTEHOK CKBKUHBI U 00CATHON KOJIOHHBI.

BOLOOTAAYA — mokKa3aTelb KOJUYECTBA MOTEPU BOJBI 3aTBOpeHMs ((uibTpara) IEMEHTHOIO
pacTBopa B MPOHULIAEMBIH I1JIACT.

BOJOOTAENIEHUE — moKa3aTellb KOJUYECTBA BOJBI 3aTBOPEHUS, KOTOpasi OCTAaeTCs CBOOOIHOM
MOCJIE OCAXIEHUS YaCTHIl IEMEHTA B CYCIIEH3HU.

BPEMSs1 3AI'YCTEBAHUST UEMEHTHOIO PACTBOPA — BpeMs OT Hadajla IIPOBEIACHUS aHaJM3a Ha
3arycreBaHue EMEHTHOI'O PacTBOpa O MOMEHTA JOCTUKEHUS pacTBOpoM KoHcucTeHuu 70 Be.

BPEMs1 HAYAJIA 3AIr'YCTEBAHUA LIEMEHTHOINO PACTBOPA — BpeMs OT Havyajla IIPOBEACHUS
aHajgWd3a Ha 3aryCTeéBaHWC [EMEHTHOrO pacTBopa OO0 MOMEHTAa Hadajla pocTa 3HA4YCHUS
KOHCHUCTCHIIMH.

BPEMST OXWOAHUSI 3ATBEPLEBAHUSI LIEMEHTA — BpeMs, HeEOOXOoauMoe mjisi 00ecCTeueHHUs
MPOYHOCTH ILIEMEHTHOIO KaMH$, JOCTATOYHOW JUIsI MPOBEACHUS IOCIEAYIOLIEH OIepaluu MpU
CTPOUTEINILCTBE CKBAKUHBI.

BPEMA1 NMEPEXOL4HOIO MNEPUOLA — IIPOMEXYTOK BPEMEHH 32 KOTOPOE 3HAYEHHE CTATHUYECKOI'O
HampsDKeHUs CIIBUTa HEMEHTHOro pacTBopa Bospactaer ¢ 47,9 Ila (100 ¢ynt/100 (I)yTZ) 10
239,4 ITa (500 Gyut/100 dyr?).

HAABJIEHUE TMOPOPA3PbLIBA IMJIACTA — naBi€HUE, IIPU KOTOPOM MPOUCXOIUT OTHOCUTEIBHOE
CMELLEHNUE YaCTHI] CKeJIeTa TOPHBIX OPOJ C YBEIUYECHUEM pa3Mepa KaHaJI0B, IIOP TPELH.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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TEPMWHbI U ONPEAENEHUA

AABJIEHUE MOPLUHEBAHUST — cymMa BEJIMYMH JABJICHUN TMAPOCTATUYECKOTO U BO3ZHUKAIOIIETO B
pe3ynbTare ABMXXEHUS pacTBOPA BBEPX 3a CUET CUJI TPEHUS.

AABJIEHUE CBABUPOBAHUWA — pa3HULIA BEJIMYNH JABICHUN THAPOCTATUYECKOTO U BOSHUKAIOIIETO
B pe3yabTaTe ABMXKEHMS pacTBOPA BHU3 34 CYST CUII TPEHHUS..

ANHAMUWYECKOE HATMNPSAXXEHWE CABUIA — Benr4rHA, XapaKTEPU3YIOIasi YCIOBHOE HAIPsKEHNE
CIABUTa B TEKYIIECW BS3KOIUIACTUYHOW KHUJIKOCTH, HEOOXOAMMOE /Il MPEOAOJCHHS HEKOTOPOTO
HAYaJIbHOI'0 COIIPOTUBIICHUS KUIKOCTHA TEUYECHUIO.

3ABOUHAS TEMIEPATYPA — TeMIieparypa Ha 3a00€ CKBaXKMHBI B JIF000i MOMEHT BPEMEHH.

3ABOUAHOE [ABJIEHUE — MakCHMalbHOE HABJIICHHE Ha 3a00€ CKBAa)KUHBI, paccuuTeIBaEMOE I10
3HAYEHUIO TITyOWHBI CKBRXKHUHBI 110 BEPTUKAIIN U IUNIOTHOCTH CKBAKHHHBIX (DITFOUIOB.

3APE3KA (BYPEHWE) BOKOBOIO CTBOJIA - KOMIUIEKC pabOT 110 BOCCTAHOBIICHUIO WM
MOBBILICHUIO PAa0OTOCTIOCOOHOCTH CKBAXKMH, a TaKXKe B IENSIX JOPa3BEAKH 3alacoB METOAOM
3ape3kn (OypeHHs) OOKOBBIX CTBOJIOB WM yrayonenust 3a0os. I[IpumeHsiercs ¢ 1enbio
JIOU3BJICUCHUS] HEOXBAYCHHBIX paHee pa3pabdOTKON OCTATOYHBIX (Hepa3pabaThIBaeMbIX) 3aIlacoB
YTIIEBOJOPOIHOTO CHIPhSl, BBIBOJA W3 OE3/MEHCTBUS CKBAXKHH, a TAaKXKE JIMKBUIAIMHA aBapui,
OCJIO’)KHCHUH.

Ipumeuanue: Komniexc pabom noopazymesaem noo20mo6Ky CKEANCUHbL K 8e0eHUI0 6 Hell
MEeXHONI02UYEeCKUX onepayutl, nepee30 U BbIUUKOMOHMAIICHbIE PAOOMbl, BbIPE3KY OKHd,
OypeHue HOK08020 CMBOIA U €20 KpenjieHue, 0C80eHUe CK8ANCUHbL, 00beOuHsem 8 cebe munvl
pabom: 80CCMAHOBNEHUE, PEKOHCMPYKYUIO U YelyONeHUue CKEANCUH MemoooM OypeHus
OOKO0BbIX CMBON08.

3YMI1® — OTKPBITHIN CTBOJI HUXKE OallIMaka CIyIIeHHOH 00caaHO KOJIOHHSBI.

UCXOOHAST KOHCUCTEHUUA LEMEHTHOIO PACTBOPA — MakcuMallbHasi KOHCUCTEHIUSA
IIEMEHTHOT'0 pacTBOpa B eAuHUIAX Bc, 3aperucrpupoBaHHasi B MpOMEXYTOK BpeMeHu oT 15 mo 30
MUHYT TOCJI€ Hayayla aHajli3a Ha BpeMsl 3aryCTeBaHUsI.

KITACC LIEMEHTA — o0o3HaueHHEe TaMIIOHa)KHOTo IieMeHTa, mpucBauBaemoe mo 'OCT 1581, B
COOTBETCTBUH C €r0 Ha3HAYCHUECM.

KOHCTPYKLUNA CKBAXWHbI — cOBOKYITHOCTb MHTEPBAJIOB CTBOJIA CKBAXWHBI, KOHLIEHTPUYHBIX UM
oOCaTHBIX KOJOHH M IEMEHTHBIX KoJjel 3a oOCaJHbIMH TpyOamMH, HUX T'€OMETPHUECKUE
XapaKTepUCTHKH,  BKIOYas  Opoduiab,  OUaMeTpbl,  TIyOWUHBI,  (U3HKO-MEXaHHYECKHE
XapaKTePUCTUKH U KOHCTPYKTUBHBIE OCOOCHHOCTH OCHOBHBIX 3JIEMEHTOB.

KO3®®UYNEHT KABEPHO3HOCTH — KBajipaT OTHOIICHUS (PaKTHUYECKOTO JAUaMeTpa CKBAXHUHBI K
JraMeTpy 0I0Ta.

KPEIMJ/IEHUWE CKBAX>XWHbI — TmipoliecC YKpEIUIEHHsS CTEHOK CKBaKMHBI OOCaAHBIMU TpyOamu u
TaMIOHAXXHBIM (LIeMEHTHBIM) PACTBOPOM.

KPUTUYECKOE 3HAYEHUE CTATHUYECKOIO HATPS)XXEHUSA COBUIA — 5TO Takoe 3HA4YCHUE
CTaTHYCCKOI'0  HANpPsDKCHHMSA  CIOBUTa IEMEHTHOIO pacTBOpa, IPH  KOTOPOM  BEIWYMHA

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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THJIPOCTATUYECKOTO JaBJICHUS IIEMEHTHOTO pacTBOpa B 3aTpyOHOM NPOCTPaHCTBE paBHA
IUIACTOBOMY /IaBJICHUIO B MHTEPBAJI€ 30HbI BEPOSITHOTO BOZHUKHOBEHUS IEPETOKA.

Hpumeuanue: Obvruno npunumaemcs paswvim 47,9 Ia (100 ¢pynm/100 qbymz).

JIABOPATOPHBbIE UCIbITAHUST — ucnibiTaHks 00BEKTa, MPOBOAUMBIC B JTJAOOPATOPHBIX YCIOBHUSAX
[TOCT 16504-81].

JINHUSI BbICOKOIro [OABJIEHUSI — cuctema TpyOOIpoBOMOB (KECTKOro JMOO THOKOTro
WCIIOTHEHUS), TIEPEBOIHUKOB, MIAPHUPHBIX COCIWHEHUM, 3aJBM)KCK, T€PMETUYHO COCTUHSIOIIASL
HACOCHI BBICOKOTO JIaBJICHUSI C 00CaTHOW KOJOHHOM, U TpeIHA3HAYCHHAS JUISl 3aKAYKU JKUKOCTEH
IO/ IaBJICHUEM KPATHO MPEBBIIIAOIINM aTMOC(HEPHOE.

OBCA[JHAA KOJIOHHA — KOJIOHHA CO€IMHEHHBIX MEXIY c00011 00CcaIHbBIX pr6, peaHasHa4YCHHas
JUTSL KPETUICHHU S, ONPOOOBAaHUSI M SKCIUTYaTaIlluH CKBAKHHBI.

OTKPbLITbIA CTBOJI CKBAXXWHbI — CTBOJI CKBOXKUHBI HE 00CAXKECHHBINA 00CaTHON KOJIOHHOM.

MIIACTUYECKAST BSI3KOCTb — pEOJIOTMYECKHN IapaMeTp, XapaKTEPHU3YIOLIUM TEMIl pocTa
KacaTeJIbHbIX HAIPsLDKEHUH CIBUTA MPU YBEJIIMUEHUH CKOPOCTH C/IBUTA.

M/IACTOBOE JABJIEHUE ®JTIOMAA — naBieHue Gonia B pacCMaTPUBAEMOM IIacTe.

M/IACTOBbLIA ®noug — He(dTh, ra3, ra3oBblii KOHJIEHCAT, BOJA, pa3MellalolIuecs B IMyCTOTax,
Mopax M TPEeIMrHaX TOPHON MOPOIbI.

IMJIAH BBbITNOJIHEHUA PABOT 10 LEMEHTUPOBAHUIO — [OKYMEHT, B KOTOPOM OIIMCaHa
MOCJIEe/I0BATENbHOCTh TEXHOJOTHUECKUX ONepaluii ¥ WX MapaMeTpbl MPU BBITOJHEHUH PAaOOT IO
IEMCHTUPOBAHUIO CKBAXKUHBI.

noarPsigHAsT OPrAHU3AUMNS (MOAPSIAYNK) — pusnueckoe WU IOPUAHYECKOE JUI0, KOTOPOE
BBINOJIHAET PabOThl MO JIOTOBOPY MOJPSJA, 3aKI0YaeMOMY C 3aKa34MKOM B COOTBETCTBHH C
I'paxxnanckum xkoaexcom Poccuiickon @enepannm.

NMPOOJABOYHAA MXWUOKOCTb — XWUAKOCTH Uil MPOAABIMBAHUA LEMEHTHOIO pacTBoOpa IIpU
LIEMEHTHPOBAaHUU CKBaKHHBEI.

PEKOHCTPYKLNST CKBAXWH — KOMIUJIEKC pabOT MO COOPYKEHHUIO JOMOJHUTENbHBIX CTOJIOB
CKBOXMH (B TOM 4YHCIe YIIIyOJeHHe CKBaXMHBbI uepe3 Oalimak) ¢ IeNlbI0  BCKPBITHS
JOTIOJTHUTEIBHBIX MPOAYKTHUBHBIX MOIIHOCTEH M W3BJIEUEHHs] OCTATOYHBIX 3amacoB He(pTH wim
OLICHKH ITPOTYKTUBHOCTH FOPU30HTA U JOPA3BEIKHA MECTOPOKICHUM.

PEMOHTHO-N3OJ/ISIUUOHHBIE PABOTbl — KOMIUIEKC MEpONPHATHI, HAIpaBICHHBIA Ha
BOCCTAHOBJICHHE pabOTHl TOOBIBAIOIIMX M HArHETATENbHBIX CKBAKUH MPHU aBapUITHOM COCTOSHUU
AKCIUTYyaTal[MOHHOM KOJIOHHBI WJIM PE3KOM MPEXKIEBPEMEHHOM OOBOJHEHUHU J0OBIBa€MOI
NPOAYKIMH. PEMOHTHO-U30IAIMOHHBIE pAaOOTHI BKIIOYAIOT:

" TEXHOJIOTMH BO3/EWUCTBUA HA IJIACT MyTE€M M30JISLUU BOJOMPHUTOKOB M0 IMJacTy (OTKIIIOUEHUE
OTJENbHBIX OOBOJHEHHBIX WHTEPBAJIOB IJlacTa WM OTAEIbHBIX IUIACTOB, MWCIIPABICHUE
HErepMETUYHOCTH  LIEMEHTHOTO  KOJIbLIA, HapallMBaHME LIEMEHTHOIO  KOJIbLA 32
9KCILTyaTallMOHHOM, IPOMEXKYTOYHON KOJIOHHAMH, KOHYKTOPOM U JIp.);

TEXHOJIOTMYECKAA MHCTPYKLUMA KOMMAHUA «KPEMJIEHUE CKBAXXUH»
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" TEXHOJIOTMM  BO3JECHUCTBHUS HA CKBOXUHY MYT€M YCTpaHEHUS  HETEPMETUYHOCTH
SKCIUTyaTallAOHHOM  KOJIOHHBI  (TaMIOHMpOBaHHE,  YCTaHOBKa  IUIACTBIpA,  CIIYCK
JIOTIOJTHUTEIHHON 00CaTHON KOJIOHHBI MEHBIIIETO TUAMETpa | JIp. ).

CKBAXXWUHA — ropHasi BbIpaOOTKa KPYTJOro cedeHusi, NpoOypeHHas ¢ MOBEPXHOCTH 3eMJIU WU C
MOJI3€MHON BBIPAOOTKU IOJ JIIOOBIM YIJIOM K TFOPU30HTY, JUAMETP KOTOPOM MHOTO MEHbLIE €€
TITyOUHBI.

CKBAXWHA C BbICOKUMW OABAJIEHUEM N TEMIMEPATYPOW — CKBaXWHA, B KOTOPOH ILIACTOBOE
nasneHue mpesbimaet 69 MIla u 3a0oitHas ctatuyeckas Temreparypa npessimaer 150 °C.

CTATUYECKASI 3ABOUHASI TEMIEPATYPA — MakciMaJlbHas TEMIIEPATypa Ha 3a00€ CKBaXKHMHBI.

Ilpumeyanue:  Onpedensiemcs  2e0uU3UYECKUMU — MeMOOAMU  UCTIE008AHULl  NOCIe
HAXOJHCOEHUSI CKBAMNCUHBL 8 CIMAMUYECKUX VYCI08UAX 8 medeHue 8pemenu, 00CmamoyHo20 0s
HOpMAIU3ayuu memnepamypvl 00 3HAYEHUs ONU3K020 K 3HAYEeHUI0 meMnepamypvl 00
8CKpbIMUSL NIACMA OYPeHueM.

CTATUYECKOE HATPSXEHWE COABUIrA — Bemn4dnHa, onpenenieMas MUHUMAaJIbHBIM KacaTelIbHbIM
HaIlpsDKEHUEM CJBUTa, IpPH KOTOPOM HAUMHAETCA pa3pylLIeHUE CTPYKTYpbl B IOKOSILEHCA
BSI3KOIUIACTHIHOM JKUJIKOCTH.

Ipumeyanue: Xapaxmepusyem npouHoOCHb MUKCOMPONHOU CMPYKMYPbl U UHMEHCUBHOCTb
VNPOUHEHUs 80 BPEMEHU.

CTPOUTE/IbCTBO CKBAXWH — KOMIUIEKC paboT, BKJIIOYAIOIIMI BBIIIKOMOHTAXHbIE palbOThI,
OypeHHe U KpeMJIeHHue CTBOJIa CKBAaXKHHbI, OCBOCHHE.

CYXOE CMELUNBAHWE — cMelMBaHUE CyXOHl LEMEHTHOW CMeCH C MOpPOIIKOOOpa3HBIMU
7100aBKaMH B CyXOM BUJI€ AJISl IOJTY4YEHUS! OJJHOPOAHOM cMecH.

CXEMA CKBAXWHbI — ycnoBHOe Trpaduueckoe H300pakeHHe KOHCTPYKLHUH LEMEHTHPYEMOI'O
MHTEpBajla CKBa)XMHBI, BKIIIOYasl BBICOTHI IMOABEMA JKUIKOCTEH B 3aTpyOHOM IpPOCTPAHCTBE M
IITyOUHBI YCTAHOBKH 3JIEMEHTOB TEXHOJOTHUECKOW OocHAcTKU (0OpaTHbIN kianaH, 6ammak, MCLL u
T.IL.).

TEPMOBAPUYECKUA KOHCUCTOMETP — 1iprGop, MO3BOJISIONINI TIPOU3BOIUTH 3aMEPBI TEKYIECTH
(W11 KOHCHUCTEHIIMH) TP JIaBJIEHUU U TEMIEpaType, KOTOPhIM MOABEPraeTcs HEMEHTHBINH pacTBOP
B CKBA)XXMHE.

YIMPABJIEHWE TEXHOJIOTUA WU WHXWUHUPUHIA BYPEHUSI — CTPYKTYpHOE IOIpa3aelicHue
Oo6mectBa ['pynmel, oObenuHsIONIEE CHEIMATNCTOB M PYKOBOAMTENEH, 3aJeiCTBOBAHHBIX B
npouecce OypeHHs CKBaXKHMH, JUISI PELICHUS TEXHOJOTMYECKMX M WHXKEHEPHBIX 3a1ad 1o
obecreyeHunto mporiecca OypeHus CKBaKUH U 3ape3Ke OOKOBBIX CTBOJIOB.

HEMEHTUPOBAHWE CKBAXWHbI — cnoco0 KperuleHUus CKBaXHMHbI MYTEM I1IEMEHTHPOBAHUS
3aTpyOHOTO MPOCTPAHCTBA 00CATHON KOJOHHHI.

LYEMEHTHbIA CTAKAH — paccTosHHe MeXIy OalIMakoM M OOpaTHBIM KJIallaHOM CITYIIEHHOM
00CcaHOM KOJIOHHBI, 3aMI0JIHEHHOE [IEMEHTHBIM PAaCTBOPOM.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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UUPKYIISIUNOHHASI 3ABOUHASI TEMIEPATYPA — MakCHMallbHasi TeMIeparypa, KOTOpOil
JOCTUraeT pacTBOP BO BPEMsI IPOKAYKU B CKBKMHY BIUIOTh O MOMEHTAa OKOHYaHMsI pabOTHI.

OKBUBAJIEHTHAST UNPKYIIALUNOHHASA [MJIOTHOCTb — npuUBENEHHAs IUIOTHOCTb XUAKOCTU C
YYETOM THAPOJIUHAMUYECKUX CONPOTUBIIEHUM.

TEPMWHbI U ONPEQENEHNA ONSA LUENENA HACTOALLENO JOKYMEHTA

MOPO30OCTOMKOCTb — CHOCOOHOCTh IIEMEHTHOIO KaMHS IIPOTHBOCTOSTH MHOTOKPATHOMY
MOMEPEMEHHOMY  3aMOpPaXMBAaHWIO W OTTAMBAHMIO B  HACBIIMIEHHOM BOJOM  COCTOSIHUH.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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2. OBO3HAYEHUA N COKPALLEHUA

BYC — BA3KO-yIIpyras CUCTEMA.

rNC — reor3nyuecKkue UCCIEeTOBAHUS CKBAKHHBI.
FHBIM — ra30He()TeBOIOTPOSBIICHHE.

FPM — ruipaBIMYeCKUM pa3phiB IIacTa.

I'TH — reo10ro-TEXHUYECKUI HaApSII.

3AKA34YUK — TTIAO «HK «Pocuedtb», ObmectBo ['pynmsl, A yIOBIETBOPEHHS MOTpeOHOCTEH
KOTOPOT'O OCYILLECTBIISIETCS BBIIIOJHEHUE paOOT WM OKa3aHUE YCIYT.

36C — 3ape3ka OOKOBBIX CTBOJIOB.

KHBK — KOMIIOHOBKA HU3a OypUIIbHOM KOJIOHHBI.

KOMIMAHUS] — Tpymina pUANYECKUX JIUI] Pa3IMYHbIX OpPraHU3alOHHO-TIPABOBBIX (OPM, BKIOYAs
I[TAO «HK «PocHedTh», B OTHOIIEHUH KOTOPHIX MOCJEIHEE BBHICTYIAET B KAYECTBE OCHOBHOTO HIIU
npeo0iragaroniero (y4acTBYIOMIET0) 00mecTBa.

JIH[] — nOKaJIbHBIA HOPMATUBHBIN TOKYMEHT.

MMIT — MHOT' OJICTHEMEP3JIBIE TOPOIEL.

MCL] — MydTa cTyneH4aToro lieMEHTUPOBaHUS.

HKT — HaCOCHO-KOMITPECCOPHBIE TPYOBHI.

OBLECTBO IPYIrIbl (Ol — X03SMCTBEHHOE OOIIECTBO, MpsAMasi ¥ (WJIM) KOCBEHHAs! 10J1s BIAJACHUS
I[TAO «HK «PocHedTb» akimusMu WIM JONSIMH B YCTaBHOM KallUTajlleé KOTOPOTO COCTaBIISIET
20 mpouieHTOB U OoTIEe.

O3l — oxHuaHue 3aTBEPAECBAHUS IIEMEHTA.

MBOTOC — poMBITIUICHHAs] 6€30MacHOCTh, OXpaHa TPY/a U OKPYKAIOIIEH CPEIbI.

MBO — pOTHUBOBLIOPOCOBOE 00OPYIOBAHUE.

10 — nporpamMmmHoOe o0ecrieyeHue.

PUP — peMOHTHO-U30JISIMOHHBIE PAOOTHI.

CKL| — craHIyst KOHTPOJISI IEMEHTUPOBAHUSL.

CHC — craTnyecKoe HalpsDKEHUEe CABUra.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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CI10 — criyCKO-II0AbEMHAas Oepanusi.
YBT — yTspxenenHas OypuibHas TpyOa.

000 «Y3MuTP» — OOmecTBo ¢ OrpaHW4YeHHOW oOTBeTcTBeHHOCThI0 «PH-LlenTp skcmepTHOi
MOAJEPIKKHA U TEXHUYECKOTO Pa3BUTHS.

APl — American Petroleum Institute = AmepukaHnckuii HeDTSIHOH HHCTUTYT — HalMOHAJIbHAs
HenpaBuTEIbCTBeHHass opranmzanus CIIIA, 3anmMmaromasics MCCIEIOBAaHUSIMH BCEX AaCIEKTOB B
o0nacTi He()TSHOW M ra30BOM MPOMBIIIIIEHHOCTH.

Bc (BEARDEN UNIT OF CONSISTENCY) — enununa koncucreniuu bepaena (Bearden). Enununia
M3MEpeHus KOHCUCTeHIMH pacTBopa, npunsaras B API/ISO/T'OCT. Ucnonb3yercs Uisi OLEHKH
BPEMCHHU 3aryCTEBaHUsl H BPEMEHHU MPOKAYNBAEMOCTH.

ISO — the International Organization for Standardization = MexayHapoaHas opraHu3anus IO
CTaHJapTU3anuu.

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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OBLUME NOJNIOXEHUA

3. OBLWMUE NONOXEHUA

Hactosmas TexHonornueckas WHCTPYKLHS pErilaMEHTHPYET MpOLEaypbl BbIOOpa TEXHOJIOTHH
KpEIUICHHUS, TUTAHUPOBAHUS, BHIMIOTHEHUS PAa0OT MO KPEIJICHUIO CKBAKHH U MPOBEJICHUE KOHTPOJIS
KauecTBa BBIIOJIHEHUS paloT.

[InanupoBaHue U BHIIOJHEHUE BCEX PAOOT MO KPEIUICHUIO MPH CTPOUTENbCTBe CKBaXHH U 3bC
JOJDKHO OCYIIECTBIIATHCS COTJIACHO JCHCTBYIONMM HOPMATHBHBIM TpeOoBaHmsiM Poctexnanzopa,
PEryIUPYIOIIUM JaHHbIE BUABI PAOOT.

B Tex cnyuwasx, korma TpeOoBaHMs HacTosiled TeXHOJIIOrM4ecKoil HHCTpyKuMu Oyayr Oosee
KECTKUMU 10 CPAaBHEHUIO C aHAJIOTMYHBIMU TPEOOBAaHUSIMU HOPMATHBHBIX JIOKYMEHTOB OpPIaHOB
rOCYJapCTBEHHOTO HAJA30pa, MPEUMYIIECTBEHHYIO CHUIy OynyT MMeTh TpeOOBaHMs HacCTOsAIIECH
TexXHOIOrnYeCcKor HHCTPYKIIUH.

B cinydae HE0oOXOAMMOCTH BBINOJHEHHS] PAa0OT MO HECTAHJAPTHBIM TEXHOJIOTHMSIM YIpPaBJICHUE
TEXHOJIOTUM W uHXuHuUpuHra Oypenus OI' coBmecTHO ¢ aupekTopoM JlemaprameHTa
crpoutenbeTBa  ckBakuH [IAO «HK «PocHedTh» MOMKHBI TPOBECTH OLEHKY W H3YYCHHE
KOHKPETHBIX PUCKOB.

TEXHOJIOTMYECKAA MHCTPYKLUMA KOMMAHUA «KPEMJIEHUE CKBAXXUH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
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4. KOHCTPYKUUA CKBAXUHbI

4.1. BbIBOP KOHCTPYKUUN U CINTOCOBA KPEIMJIEHUA CKBAXWHbI

Bbi0op KOHCTpykuMH M cnoco0a KpemyieHHs CKBa)KUHBI ONPEAENSIETCS I'e0I0ro-TeXHUYECKUMHU
ycnoBusiMA OypeHHMs M CHOCOOOM ee JKcIUlyaTauud. BpiOpaHHas KOHCTPYKIMS CKBa)KHUHBI
00OCHOBBIBAETCS B IPOCKTHOM JTOKYMEHTALIUU HAa CTPOUTEIbCTBO CKBAYKUH.

BBI6paHHafI KOHCTPYKIHUA JOJDKHA 00ecIeYuThb IMPOYHOCTb KOHCTPYKIHNH CKBA>XHWHBI B COUCTAHUHU C
repMCTUYHOCTBIO Kaxa0i O6C&Z[HOI>1 KOJIOHHBI U LIECMCHTHOI'O KOJIblla, KAYCCTBCHHOC pa306meHHe
IJ1aCTOB, HCKIIFOUYCHHUE 3aKOJIOHHBIX HpOHBHeHI/IfI H MCKIUIACTOBLIX IICPETOKOB.

KoHCTpyKIMs CKBaXMHBI JIOJDKHA YYMTBIBATh  acCHEKThl IIpolecca LEMEHTHPOBaHUS U
IpelycMaTpuBaTh, B IIEPBYIO OUEPE/lb, CIIYCK U IEMEHTHUPOBAHUE 00CAIHBIX KOJIOHH B OJIUH IPUEM.

KOHCprKIII/ISI CKBAKMHBI JOJDKHA HNpCAyCMaTpuBaTb BO3MOXHOCTbL PEMOHTA CKBAXHMHBI, B TOM
YHUCJIC 3ape31<0171 HOBOI'O CTBOJIA.

Jl1ig mpoBeieHus] Ka4eCTBEHHOTO IEMEHTUPOBaHUS 00CaHBIX KOJIOHH PEeKOMEHOBaHHAs BETUYUHA
KOJIBLIEBOT'O 3a30pa MEX]1y CTCHKON 00caHON KOJOHHBI U CTEHKON CKBOXUHBI — HE MeHee 19 mm.

Brei6op amameTrpoB 0OCaIHBIX KOJIOHH CJIEIYeT OCYIISCTBIISITH B 3aBUCHMOCTH OT KOHCTPYKITUU
320051 CKBRKUHBI, SKCIUTyaTallMOHHOM KOJOHHBI W HUCXOns U3 oOecrieueHus TpeOOBaHHUU K
MUHUMAJIBHO JOMYCTHMON Pa3sHOCTH HOMHHAJIBHBIX JHAMETPOB MYy(pT 0OCaIHBIX TpyO M CTBOJIA
ckBakuHbI (Tabmuia 1).

Ta6nuua 1
MuHuMManbHO gonycTUMasa Pa3HOCTb HOMUHAMNbHbIX AUaMeTPOB
MyT 06cagHbIX TPY6 U cCTBOMA CKBaXUHbI

Ne 3HAYEHUA

1 2 3 4 ® 6 7

1 | duametp oOGcamHbIX TPYO, MM 89+127 | 140+146 | 168+245 | 273+299 324+426
2 | MunanmanpHas gomycTUMas pasHOCTh JHAMETPOB, MM 15 20 25 35 39+45

OTKJIOHEHUST OT YKa3aHHBIX BEJIMYHH, a TaKXKe BBIOOP 3a30pOB MEXIY CTEHKAMH CKBAKUHBI U
6e3mMy(ToBEIME 00CaTHBIMU TPYOaMU JOJKHBI OBITH OOOCHOBAHBI B MPOEKTHOW JOKYMEHTAIMH Ha
CTPOUTEILCTBO CKBAKHH.

HGO6XO)II/IMO YUYUTBIBATE HCAOIMYCTHUMOCTH OTKa3a OT IMPUMCHCHUA MHUHHUMAJIbHO HGO6XO)II/IMOFO
KOMILJIEKCa 3aKOJIOHHOM TEXHOJOTM4ECKOM OCHACTKH O6C&IlHLIX KOJIOHH " YXyAIICHUA YCJIOBI/Iﬁ
CbOpMI/IpOBaHI/ISI HEMCHTHOI'O KOJIbIIa B CJIy4a€ YMCHBIICHUA 3aKOJIOHHBIX 3a30POB.

[Tpunumaemblit tuameTp 00cagHONW KOJOHHBI JOJKEH OTBEYaTh YCJIOBHMSIM NPOXOJAWMOCTH €€ IO
CTBOJIY CKBaXXHHBI 3a7aHHOr0 npoduis. [locie nmpeaBapuTensHOro pacuera 00caHOW KOJOHHBI Ha
MIPOYHOCTH MTPOBEPSIETCS YCIOBUE €€ MPOXOAUMOCTH JI0 MJIAHOBOW TITyOUHBI.

JlnvHa 3ymnda A0KHA BRIOUPAThCs ¢ YU€TOM MU3MEHEHHS JUIMHBI 00CaJHOM KOJIOHHBI B Mpoliecce
[eMEHTUpOBaHUs. [Ipu HEBO3ZMOXXHOCTH MHUHHMH3AIUU JIUHBI 3yMiipa MPEeaycCMOTPETh €ro
3aroJIHEHNE YTSHKEIIEHHBIM OypOBBIM pacTBopoMm nepen moabemoM KHBK.
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erHHeHI/Ie CKBa>XHH JOJIDKHO 00eCIeynTh:

* paboTOCHOCOOHOCTh CKBaKMHBI Ha MPOEKTHBIA TMEPHOJ] SKCIUTyaTalluH, IPeIOTBpaIlCHHE
3aKOJIOHHBIX [I€PETOKOB IIACTOBBIX (IIFOM]IOB;

" CO3/aHHE KpEeNM, YCTOMUMBOCTb CTBOJIA, M3OJSLUIO MOJOCTU CKBAXMHBI OT MPOOYpPEHHBIX
HOPOJI;

* Oe3zaBapuiiHOe OypeHHEe CKBKUHBI IO TPOCKTHOM TITyOUHBL;
"  [IPOCKTHBIC CIIOCOOBI 3aKAHUYMBAHUS M IKCILTyaTalluH CKBAXKHHBI;

* pazoOmieHne HepTe- W TAa30HOCHBIX, BOJOHOCHBIX HMHTEPBAJIOB JPYr OT Jpyra,
npenynpexaeHiHe OOBOTHEHHS IPOAYKTUBHBIX IUIACTOB OT BBINIE M  HIDKEIEKAIIUX
BOAOHOCHBIX TOPHU30HTOB,

®  BO3MOXHOCTb YCTAHOBKH YCThEBOI'0, BHYyTPUCKBAXXUHHOI'O U IPYIrOro O60py,Z[OBaHI/I${;

" 3amUTy 00CaIHOW KOJIOHHBI OT KOPPO3HUH, OXPaHy HEIP M OKPYKAIOMICH CPEeIbl.

OnTuMalbHOE KOJUYECTBO OOCAJHBIX KOJOHH M TJIyOMHBI HX CIIyCKa, OIPEIEISIIOTCS IO
KOJINYECTBY 30H C HECOBMECTHMBIMM YCJIOBUSAMH YIIIyOJI€HHsI CKBaXHMHbI. OTKIOHEHHE TIyOUH
CIIyCKa 00Ca/HbIX KOJIOHH OT yKa3aHHBIX B IMPOEKTHOW JOKYMEHTAIlMU IO BEPTUKAIU HE JOJKHO
npesbimaTh 400 M. Paspemaercss BKIIIOYEHHE CKBAXKMH, MMEIOLIMX OTKJIOHEHHE MO paboyemy
IIPOEKTY Ha OypeHue IpyIIbl CKBAXKUH 10 BepTUKaIbHOW riyomHe 400 M mexay Haubosee u
HauMeHee IIIyOOKOW CKBaXHMHOH, NpHM 3TOM OTIMYME MO JJIMHE CTBOJA MEXIy Hauboiee u
HauMeHee NMPOTSHKEHHOM CKBaXXKMHOM He oJKHO npeBbimath 2000 M.

4.2. HA3HAYEHME OBCAHbIX KOJIOHH

Hampasnenue — 3ammra oT pa3mMbiBa OYpPOBBIM PAaCTBOPOM YCThSl CKBAKHHBI, BBIBOJ OYpPOBOTO
pacTBOpa B HUPKYISILHUOHHYIO CUCTEMY U MPEIOTBPALLICHUE 3arPSA3HEHUS OKPYKAOLIENH CPEBI.

Konnykrop — pa3zobiieHne BepXHEro HHTEpBaja pa3pes3a TOPHBIX MOPOJI, U3OJISIIMKA TPECHOBOIHBIX
TOPU30HTOB OT 3arps3HEHHsl, MOHTa)Xka MPOTUBOBHIOPOCOBOTO OOOPYAOBAHHUS U TOJBECKH
MOCJIEAYIOIUX 00CaTHBIX KOJIOH.

[IpoMexyTouHas KOJIOHHa — pPa300IIeHHE HECOBMECTUMBIX 110 YCIOBUSM OypeHus 30H Npu
yIIIyOJI€HUH CKBaXXHMHBI 0 HAMEUEHHBIX IITyOHH. VX MOKeT OBITh HECKOJIBKO.

DKcIuTyaTallnOHHAas KOJIOHHA — pa300IIeHrne TPOAYKTUBHBIX TOPU30HTOB OT BCEX OCTAIBHBIX TTOPOT
u oOecrieueHns KaHalla HAJACKHOW THAPABINYECKON CBS3M MEXY IIEJIEBBIM IJIACTOM U JTHEBHOMN
MOBEPXHOCTHIO € ENBI0 TOOBIYH MIACTOBOTO (UIFONIA WK 3aKaYKH pabOyero areHTa B IIacT.

Buasr O6CE[,Z[HBIX KOJIOHH:

" cmjiomHas — IEPEKphIBaromias BECh CTBOJI CKBAXXHHBI OT 32005 a0 e€ YCThsd HE3aBUCHUMO OT
KpEHJICHUS NPEAbIAYIICTO HHTECPBAJIa,

* moraiiHas (XBOCTOBHMK) — JJIsl KpPEIUICHHS TOJbKO HE3aKPEIUICHHOTO (HEe0OCaKEHHOTO)
MHTEpBaja CKBAXWHBI C TEPEKPBITUEM MpeAbLIynield 00cagHONH KOJOHHBI Ha HEKOTOPYIO
BEIIMYHHY;
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KOHCTPYKUUA CKBAXUHbI

" JIeTy4ad — cCHoeOouajbHas IIPOMCKYTOUYHAA OGCaHHaSI KOJIOHHA, YCTAHOBJICHHAas B HOTaf/'I,
ClIyKaliass TOJBKO IJid ICPEKPBITHA HWHTCpBala OCJIO)KHCHUM W HE uMmeromas CBsA3U C
NpCAbIAYIINMHA WJIA NOCICAYIOIIUMHU OGC&I[HBIMI/I KOJIOHHaMM.

4.3. BblIBOP MHTEPBAJ1IOB LULEMEHTUPOBAHUA CKBAXWHbDI

HGMCHTI/IPOBaHI/IIO oAJIeXKar:

" MPOIYKTUBHBIE TOPU3OHTHI, KPOME INPEAYCMOTPEHHBIX K ONPOOOBAHUIO M JKCIUTyaTalluu
OTKPBITBIM CTBOJIOM HJIM C HELIEMEHTUPYEMBIM (QUIIBTPOM;

" MPOAYKTUBHBIE TOPU3OHTHI, HE NPEIYCMOTPEHHBIE K OMPOOOBAHMIO WM SKCIUTyaTallud, U
TOPU30HTHI C HEIPOMBIIIJICHHBIMU 3a11acaMy He(TH U Ta3a;

"  HCTOILICHHBIC TOPU30HTHI,

" IIPOHHLACMBIC TOPHU3O0HTHI, HACBIIICHHBIC HpCCHOﬁ BOI[OI71, a TakKKC BCCMHU THIIAMHU
MHHCPATIU30BAHHBIX BO/;

" TOPHU3OHTHI BTOPHYHBIX (TEXHOTEHHBIX) 3aliexeit HeTu u rasa;

" HWHTCpPBaIbI, IIPCACTABICHHBLIC IIOpPOJAMH, CKIOHHBIMM K IUIACTHYCCKOMY TCUCHHUIO H
BBIITYYHNBAHUIO;

"  TOJIIIAa MHOT'OJICTHCMEP3JIBIX IIOPOI,

"  TOPU30HTBHI, MOPOJbl KOTOPHIX WJIM TIPOAYKTHI HMX HACBIICHUS CHOCOOBI BBI3BIBATH
YCKOPEHHYIO KOPPO3HIO 00CaIHBIX TPYO.

HezaBrucuMO OT BBIIIEN3I0KEHHBIX TPeOOBaHUM HANpaBiIeHUsI, KOHIYKTOPbI, OTaliHbIE KOJIOHHBI,
HIDKHAE M TPOMEXYTOYHBIE CTYNIEHM IIPU CTYNIEHYaTOM LEMEHTUPOBAHWM, HIKHUE U
IIPOMEKYTOYHBIE CEKIIMM CEKIIMOHHBIX KOJIOHH, IEMEHTUPYIOTCS Ha BCIO JUIMHY.

HpI/I CTPOUTCIIBCTBC TOPU3OHTAJIBHBIX CKBAXXWH Ha MCECTOPOXKACHUAX C Ta30BbBIMU MIAIIKaMH H
ra30BbIMH ILJIaCTaMH, OJIs1 HAOACKHOIO pa306H_[eHI/I$I He(bTe- " Ta30HOCHBIX HMHTCPBAJIOB JApPYI' OT
Apyra u UCKIIIOYCHHA BO3SHUKHOBCHHA 3aKOJIOHHBIX NEPETOKOB rada BHMU3 11O CTBOJTY, HCO6XOJII/IMO
MMPOU3BOJAUTE HNEMCHTUPOBAHUEC CKBAKHUHBI, UCXOOSA U3 Tpe6OBaHI/IH HaJINYUd MHUHUMYM 100 M
HEMCHTHOT'O KOJIbIIA IO CTBOJIY HUXKE Ira30HACBIIICHHOTO MHTCPBAJIA.

BeIcoTa mogbema IEMEHTHOIO pacTBOPA HaJ KPOBJIEH MPOIAYKTUBHBIX NOPU30HTOB, YCTPOKWCTBOM
CTYNIEHYATOTO IIEMEHTHPOBAHUS WM Y3JIOM CEKIUWA O0OCagHBIX KOJIOHH, a TakKXke OalrMakom
Hpem)mymeﬁ O6C&}1HOI>'I KOJIOHHBI B He(i)TfIHI)IX N TA30BBIX CKBAXHWHAX IO0JI)KHA COCTABJIATH HE
MeHee 150 M 1 500 M COOTBETCTBEHHO.

[Ipu BKJIIOYEHUH B COCTaB OOCAJHBIX KOJOHH MEXKKOJIOHHBIX T€PMETU3UPYIONINX YCTPOHUCTB OHU
JIOJDKHBI PacIoyiaraThCsl Ha BBICOTE HE MeHee 75 M Iyt HeTAHBIX CKBaXXUH U 250 M 1JI Ta30BBIX
CKBXKMH BBINIE OamiMaka TMpeAblAyie o00cagHOi KOJOHHBI, YCTPOWCTBA CTYNEHYATOTO
IIEMEHTUPOBAHUS M Y3714 COCIWHECHHS CEKIMA OOCAJHBIX KOJOHH. B Takumx ciydasx BBICOTa
MOJBbEMA TAMIIOHAXXHOI'O pPAacTBOPAa OrPAHUYUBAECTCS BBICOTOM PACIIONOKEHUS MEXKKOJIOHHOTO
FEPMETU3UPYIOLIETO YCTPOUCTBA.

Pa3pBIB CINIOINHOCTU HEMCHTHOTO KaMHs B MHTCpBAIaX MNOEMCHTHPOBAHUA HE JOITYCKACTCH.
WckmoueHus: COCTaBISIOT CJIydau BCTPCHYHOI'0O HECMCHTUPOBAHUA B YCIIOBUAX IMOTJTIOMICHUS .
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MaxkcuManbHasi JJIMHA HEUEMEHTHUPYeMOW BepXHEeW dacTu 00cagHOi KOJOHHBI  JOJKHA
MIPUHUMATBCS U3 pacyeTa IMOJTHOW e€ pa3rpy3KH Mpu 00OPYJOBAaHUHU YCThS CKBAXUHBI KOJOHHOM
TOJIOBKOM.

4.4. BbIBOP CIMOCOBA CIYCKA U LEMEHTUPOBAHUA OBCAAHbIX KOJIOHH

KoHCTpyKIHMSsl CKBOXXUHBI IOJDKHA MTPEAYyCMAaTPUBATh B IIEPBYIO 0YEPEb CIYCK U LIEMEHTUPOBaHHE
00CaTHBIX KOJIOHH B OJIMH TPUEM.

CGKI_[I/IOHHBII;’I CITYCK O6C&I[HBIX KOJIOHH HJOIMYCKAacTCsA B CICAYHOIIUX ClIydasax TEXHOJIOTUYCCKOM
HeO6XOI[I/IMOCTI/II

" HEJOCTaTOYHAs TPY30IO0JbEMHOCTH OYpOBOW YCTAaHOBKH;
"  HEBO3MOYKHOCTb 00ECIEUEHHUs IPOUYHOCTHBIX XapaKTEPUCTHK KOJIOHHBI;

" HEBO3MOXXHOCTh CIIyCKa OOCaJHOW KOJOHHBI JO NPOCKTHOH TIYOMHBI IO YCIOBHUSM
IIPOXOAUMOCTH € YYETOM HAKOIUIEHHOI'O OIbITA B JAHHOM PalOHE WJIM aHAJIOTHYHBIX TOPHO-
Ie0JIOTHYECKUX YCIIOBHSIX;

"  OTCYTCTBHME CEpUIHO BBITYCKAaE€MBIX YCTPOMCTB CTYIIEHYATOIO IEMEHTUPOBAHUS, B TOM YHCIIE
C YYETOM 3aKYIaeMbIX 10 UMIIOPTY.

[IpoTspkeHHOCTh MHTEpPBAJIA MObEMa IIEMEHTHOT'O PacTBOpa B OJMH MPUEM IPUHUMACTCS C YIETOM
CIIEYIOIIUX TPEOOBAHUN U YCIOBHIA:

"  TUAPOCTATUYECKOE JIABJIEHUE COCTABHOTO CTOJI0a OYpOBOTO pacTBopa, OyhepHBIX KHIKOCTEH
U IIEMEHTHBIX PacTBOPOB HaJ KPOBJEH MepeKphIBaeMbIX (IIOUI0COAEPKAIIUX TOPU30HTOB B
OTKPBITOM CTBOJIC CKBAXXUHBI JOJI’KHO IMPEBLINIATH IMJIACTOBBIC JaBJICHUA,

®  HMCKIIOYACTCA BO3MOKHOCTH THApOpaspeiBa IIOPOJA HUIM HHTCHCHBHOIO IIOIVIOIICHHA IIPpH
HEMCHTUPOBAHHU,

® BO3MOXHOCTb MPOKAYMBAHHUA TAMIIOHAXXHOI'O0 pacTBOpa 4Yepes OalMaK KOJIOHHBI 0
HpOGKTHOI\/'I BBICOTEI 110 YCJIOBUSAM JABJICHUA U I[I/IH&MI/I‘-ICCKOﬁ TCMIICPATYpPHI,

" BO3MOXHOCTh pasrpy3ku 00CagHOW KOJOHHBI Ha IIEMEHTHOE KOJIBI[O0 JUIS YCTaHOBKHU
KOJIOHHOM T'OJIOBKH.

IIp HEBO3MOXXHOCTH OO€cleyeHHs! MoAbEeMa LIEMEHTHOTO pacTBopa N0 TpeOyemol TiyOuHBI B
OJIMH TPHEM HEOOXOAMMO IMpeaycMaTpUBaTh CTYNEHYATOEe IEMEHTUPOBAHUE HIIU CITyCK 00caTHON
KOJOHHBI CEKIMSMH C YYETOM TpeOOBaHUN K CEKIMOHHOMY CIIyCKy OOCagHBIX KOJIOHH. B
MOCTIeTHEM Cllyyae BEpXHSS CeKIMs O00CagHOM KOJOHHBI, NpU HEOOXOAMMOCTH, MOXKET
LIEMEHTUPOBAThCS B JABE CTyneHH. [Ipm 3TOM HUXKHHME, MPOMEKYTOUHBIE CTYMEHH U CEKIHMU
00CaJIHBIX KOJOHH JIOJDKHBI OBITh 3alleMEHTHUPOBAHBI 10 BCEW JJIMHE (32 MCKIIOYEHUEM KOJIOHH-
XBOCTOBUKOB, 000pY/I0BaHHBIX CKBAKUHHBIMU (DUIIBTPAMU).
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5. NOArOTOBKA BYPOBOW YCTAHOBKMU

Cremiakn y IpUEMHOTO MOCTa JIOJDKHBI OBITH OCBOOOXIEHBI JUIsi mpueMa obcamHbix TpyO. Ilpn
HEOOXOMMOCTH CIIEAYeT YCTAaHOBHUTH JONOJHUTENIBHBIE CTEIUIAXH WM MOJITOTOBUTH POBHYIO
IUIOMIAJIKY C JOTOJHUTEIBHBIMU TPY30IIOIEMHBIMHE CPEICTBAMH Ul NPHUEMa BCETO KOMILIEKTa
o0caIHBIX TPYO U MOJJau UX TPH CITyCKE.

IInomanka gomKHA OBITh CITaHUPOBAHA B COOTBCTCTBHU C TEXHOJIOTHYSCKOM CXEMOM pacCTaHOBKU
HeMeHTHpOBOqHOﬁ TCXHHUKHU.

IIpy moAroTroBke K IMPOBEAECHUIO KPEIUIEHUS CKBAXXMHBI HEOOXOIUMO JOCTaBUTh Ha OypoOBYIO
MHCTPYMEHT, 3alyacTd, Marepuaibl, O0OpyJOBaHHE COITIACHO IIEPEYHIO B IUIaHEe paboT Ha
KpEeIJIeHHE CKBaXXHHbBI U IPOBEPUTH MPUTOAHOCTb TEXHOJIOIMYECKOW OCHACTKH.

JIo IOArOTOBKM CTBOJIa CKBR)XHMHBI K CITYCKY 00CaHON KOJIOHHBI OypoBasi yCTaHOBKa, OypoBoe U
BCIIOMOTaTeNbHOE 00opynoBaHue, (yHIaMeHTHI, OJOYHBIE OCHOBAHHS, IPOTUBOBHIOPOCOBOE
000opyZl0BaHUE, TEXHUYECKHE CPEACTBA U CPEACTBA MEXaHHU3ALMU, UCIIOJIb3YeMbIe NPU KPEIUIEHUU
CKBA)KUHBI, JOJDKHBI OBITh IOABEPTrHYTHl BHEOYEPEAHOW NPOBEPKE. YCTPaHEHHE BbISBICHHBIX
HapyleHUH W HEUCIPAaBHOCTEH B COOTBETCTBUM C ACHUCTBYIOLUIMMM HOpMaMmH, npaBuiamMu PO u
IUTAaHOM paboT Ha KPeIJICHHE CKBAXHHBI HEOOXOIUMO 3a(pUKCHPOBATH B COOTBETCTBYIOLIEM AaKTe.
AKT cocTaBisieTcss B IPOU3BOJNIBHOM (GopMe C MOIPOOHBIM ONHCAaHMEM HapyIIeHUH u
HEHCIIPABHOCTEN.

IIpu cmycke 0o0cagHBIX KOJOHH B CKBaKHMHBI CO BCKPBITBIMH BBICOKOHAIIOPHBIMHU IUIACTAaMU U
HECOOTBETCTBUH YCTAHOBJIEHHOTO YHUBEPCAIBHOTO NPEBEHTOPA OKUAAEMBIM YCTHEBBIM JIaBICHUAM
IUTAIIKK OJHOTO M3 IPEBEHTOPOB 3aMEHSIIOTCS IUIalllKaMHM, COOTBETCTBYIOUIMMH JIUAMETPY
CIycKaeMoi 00CaJHON KOJIOHHBI, MJIM Ha MPHUEMHBIX MOCTKaX JOJDKHA HAXOTUTbCA ClEUaIbHAs
(crampHast C COOTBETCTBYIOIIMMH IPOYHOCTHBIMU XapaKTepUCTHKaMH) OypuibHas Tpyba c
NEPEeBOJHUKOM TOJ 00caJHyl0 TpyOy H IIApOBBIM KpPaHOM B OTKPBITOM IIOJIOKEHUH,
OIIPECCOBAHHBIE HA COOTBETCTBYIOIIEE NABICHHUE.

B cinydae ucnonbp3oBaHMS KOMOMHHPOBAHHOTO HHCTPYMEHTa Ha OypOBOM HEOOXOIMMO HMETh
MEPEBOIHUKU C HEOOXOAUMBIMU PUCOETUHUTEIBHBIMU Pe3b0aMH.

B cnyuasx oxumaemMoro BeTpa €O CKOPOCTBbIO 5 M/C W 0ojiee YCTaHOBMTBH JIOMOJHUTENIBHBIE
CpeICTBa Ui LICHTPUPOBAHUS 00CATHBIX TPYO U TaleBOM CHCTEMBI HaJl YCThEM CKBA)KUHBI, IPU MX
OTCYTCTBHH.

Bce TexHomoruveckue C€MKOCTH, Tpe6y10LL[I/ICC$I IJI1  HAKOIUICHUA BOAbI W TIPUT'OTOBJICHUSA
KHUJIKOCTU 3aTBOPCHHA MPU HEMCHTHUPOBAHUU, MOJIKHBI OBITh OYHIICHbI OT 6ypOBOFO pacTBoOpa,
raMa, XUMHYCCKUX pearcHTOB.

Ilepen HayamoM paboOT MO KPEIJICHUIO CKBaKUHBI OYpOBBIE HACOCHI JIOJKHBI OBITH MTPOBEPEHBI HA
paboTOCIOCOOHOCTB, @ MX XapaKTEPUCTUKN Ha COOTBETCTBUE MMapaMeTpaM B IUIaHE padoT.

OcHacTka TalleBOM CHUCTEMBbl JOJKHa OBITh TIPOBEPEHa Ha COOTBETCTBHE OXKHUJAEMbIM
MaKCHUMaJIbHBIM Harpy3KkaM IpH CIycke 00caJHON KOJOHHBI U IIPU HEOOXOJMMOCTH MEPEOCHAIIICHA.

HGOGXOZ[I/IMO CMOHTHUPOBATH aBTOMATHYECKUM KIIOY C MOMCHTOMCPOM, JI1 CBHUHYMUBAHHA U
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3aKpeIUIeHUs pe3b0OBBIX COEIMHEHUI 00CaaHBIX TPYO M MPOBEPHUTH €ro paboTOCIOCOOHOCTb.
3aMeHUTh B MAIIMHHBIX KJIF0YaX pabovHe TUIAIIKH Ha TUIAIIKH 1101 00caiHbIe TPYOBI.

[IpoBepuTh COCTOSIHUE HAIPABIAIOIUX M ONOPHBIX ITOBEPXHOCTEW CIIAWJIEpOB, CIIAlIepOB-
2JIEBATOPOB, a UId KIWHBEB POTOpaA JOMOJIHUTEIBHO IIPOBECTH INPOBEPKY Ha COOTBETCTBHE
araMeTpy obcaaHbix TpyO. IIpu HEOOX0MMOCTH 3aMEHUTH KIIMHbBSI POTOpA.

[Tpu moAroTOBKE 3aXBaTHBIX YCTPOMCTB M KIIFOYEH 0c000e BHUMAaHUE 0OpaTUTh Ha CIIEayIoLIee:

" oxBar TpPyObl MJIANIKAMU KJIMHBEB M KIIOUEH JOKEH OBITh PaBHOMEPHBIM IO BBICOTE U
OKPY>KHOCTH;

* pabouue IJIAIIKK JTOJDKHBI BBICTYIIATh M3 Ia30B Ha BHICOTY HACEUYKH, OJMHAKOBYIO IS BCEX
IUIAIICK;

®  OIIOPHBIC ITOBEPXHOCTHU HE NOJIKHBI UMCTh BBIpa6OTOK " YCTYIIOB;
"  OIIOPHBIC INIOCKOCTHU 3JIEBATOPOB JOJIKHBI OBITH napaujiCJIbHbIMHU,

" IapHUPHBIC COCAMHCHUS HE NJOJIKHBI HMCTh J'IIO(i)TOB BbIIIC HOPMEI.
BrisiBIeHHBIC HEIOCTAaTKU YCTPAHAIOTCA 3aMeHOM I[eTaneﬁ, ¥Y3JI0B WJIX ITOJIHOCTBIO YCTpOﬁCTB.

[Ipy HEOOXOAMMOCTH YCTAaHOBUTH JIOTOJHHUTENbHBIE CBETUJILHUKU Yy CTEIaxed ans TpyO U Ha
IUIOUIAAKY pa3MEIICHUs IEMEHTUPOBOYHON TEXHUKHU.

Bce NEPCUNCIICHHBIC pa60TI)I JOJIXKHBI OBITH BEIITOJIHEHEI B nepuoa nmocCJICaHero HOH6H€HI/I$I " 11epea
HOHFOTOBKOﬁ CTBOJIa CKBAXXUHBI K CITYCKY O6C8.,Z[H0ﬁ KOJIOHHBI C MAaKCHUMAJIbHBIM IICPCKPBITHEM
TEXHOJOTHUYCCKUMU ONCPpaAllUIMU B CKBAXKUHE U TOTOBHOCTBIO ITO MEPEC H€O6XOI[I/IMOCTI/I.

[IpoBepuTh TOTOBHOCTH OypOBOM YCTAHOBKM K KPEIUIEHHWIO CKBaXXUHBI. Pe3ynabTaThl MPOBEpKU
opopMUTH aKTOM O TOTOBHOCTH OypOBOHl yCTAaHOBKM K CIHOYCKYy OOCaJHOM KOJIOHHBI U
LIEMEHTHPOBaHUIO B (hopme, npunAToil B OI'.

B cinyuae HeoOXOAMMOCTH YCTpaHEHMs HEIOCTAaTKOB, BJIEKYIIMX 3a COOOM 3aJepikKKy CIycKa
o0caHOW KOJIOHHBI, HEOOXOAMMO MPUHATH PELIEHHE O IMEpPEeHOCce Hayaja WM MepernoAroToBKe
CTBOJIa CKBaXUHBI K KPEIJICHHIO.
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6. OBCAOHbLIE TPYBbI

BxonHoll KOHTpOJIb, XpaHEHHUE, MOArOTOBKAa OOCAaAHBIX TpPyO ISl KOHKPETHBIX CKBaXHH, HX
TPAHCHOPTHPOBKA OCYHIECTBISIIOTCA ¢ yderoM tpeboBanuii ['OCT P 56175, 1SO 11960,
NEHCTBYIOIMMU HHCTPYKIHUSAMH [0 SKCIUTyaTaluu TpyO, a Tak ke MeToauyecKux yKazaHuu
Kommanun «BX0IHOW KOHTPOJb KadecTBa MaTepUaTbHO-TEXHHYECKHUX PECYpCOB Ha OOBEKTaxX
ctpoutenbcTBa Kommanum» Ne [12-01 M-0034.

6.1. MOArOTOBKA OBECA[HbLIX TPYE HA BYPOBOM

Jlo Hauvama OypeHHs WHTEpBaJa CKBAXHHBI I0J] 00CAaTHYIO KOJOHHY HEOOXOAMMO 3aBE3TH Ha
OypOBYIO IUIOMIAJIKY PacueTHOE KOJIMYECTBO 00caIHbIX TPpYO ¢ yueToM 5% 3amaca.

Ha OypoBoii miomasike HeoOX0AUMO MPOU3BECTU BHEIIHUH OCMOTP 0OCaJHBIX TPYO M MPOBEPUTH
COOTBETCTBHE MH(OpPMallMU, HAHECEHHON Ha TeJI0 00CaJHOM TPyObl, U YKa3aHHOW B IPUIIOKEHHBIX
K 00cagHOl TpyOe cepTrduKaTax.

[Tpu orcyTcTBUM B cepTHU(HKATaX Ha TPYOBI JAHHBIX O THUIAPABIMYECKUX HCIIBITAHUSIX MPOBECTU
UCIBITAaHUE TPYO BHYTPCHHHM JaBICHUEM BOJIOW IS TIPOBEPKH UX MPOYHOCTH W TEPMETUIHOCTH
coequHeHNH «MyTa-Tpy6a» (1711 HaBUHYEHHBIX MY(]T).

BennunHa BHYTpEHHEro IMIpaBIMYECKOrO JaBJICHUS UCHBITAHUS AJIS KaKIAOM CEeKLUU 00CaIHbIX
TpyO BbIOMpaeTcsi M3 pacuera IMPEBBIIEHUS MaKCHUMaJbHOTO PacYeTHOr0 H30BITOYHOTO
BHYTPEHHEIO JIaBJICHUS NPU MCIBITAHUM 00CAAHON KOJOHHBI Ha T'€PMETUYHOCTh Ha OOCaJHbIe
TpyOBI TaHHOH cekmu Ha 5%, HO He MEeHee, YeM yKka3aHo B Tabmwuie 2.

['mapaBnuueckre UCHBITAaHUS OOCAaAHBIX TPYyO JOHKHBI TPOBOJUTHCS, HA  CHEIUAIBHO
000pyIOBAaHHOM KYCTOBOM TUIOMIAJIKE.

Ta6nuua 2
MuHuManbHoO |-|eo6xo.qu0e AaBlieHue npu ncnbiTaHUM KOJIOHH
Ne 3HAYEHUA
1 2 3 4 5 6 7 8 9
1 |Amamerp TpyO, MM 114-127 | 140-146 168 178-194 | 219-245 | 273-351 | 377-426
2 |BuyrpeHHee maBieHUE HA yCThE MPU
HUCIIBITAHUH BepXHeH cexkuuu| 15,0 12,5 115 9,5 9,0 7,5 6,5
koJsioHHBI, MITa
3 |daBuenue OTIPECCOBKU
(TUAPOUCTIFITAHU ) TpyO Ha| 16,0 13,5 12,0 11,0 9,5 8,0 7,0
noBepxHoctu, MIla

IIpumeuanue: Jlonyckaemcs npoussooums onpeccosky 06caoHvix mpyb npu Oolee 8biCOKUX
OABIEHUSIX, UCXOO51 U3 KOHKPEMHbIX YCa08ull (CNYyCcK msjicenvix KOIOHH u Op.).

OOGcannapie TpyOBl (NMEPEBOAHUKU) CUHMTAIOTCS BBIICPKABITUMU HCHBITAHUE, €CITU B TCUCHHE
30 cexyH[I 1O/ 1aBIICHUEM HE BBISBJICHBI T€Yb, 3aTI0TEBAHUE WJIM PA3pPhIB MO TeNy TPyObl, My()THI U
pe3noe.

[Ipou3BecT BHYTpeHHee MIAOJIOHUpPOBaHUE OOCaAHBIX TPyO TIOCIE€ BHEIIHETO OCMOTpa
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MPOTaCKUBaHUEM I1a0JI0Ha (OTIPaBKH).

OBCALHbIE TPYBbI

Pa3meps! mabmoHOB 1 00caTHBIX TPYO JOHKHBI BRIOUpaThes 1o Tadmnwmie 3.

Ta6bnuua 3
Pa3smepbl wabnoHoB ans Tpyo
Ne YCINOBHbIA HAPYXXHbIN OJIMHA KATIMBPYIOLLEA YACTHU [IMAMETP WAB/OHA, MM
OWAMETP TPYB, MM LUABJIOHA, MM
1 2 3 4
1 114-219 150 d-3
2 245-340 300 d-4
3 351-508 300 d-5

Ipumeyanue: 20e d - 6nympenHull HOMUHANbHYBIL Ouamemp mpyo.

Ilepen HawanoM 11a0IOHMpPOBAaHUS M He MeHee, yeM uepe3 50 TpyO HpOBEpsATh AUAMETP
KaauOpyomux yacTted mabjgoHa B 3-X IUIOCKOCTSIX INTaHTEHIMPKYJeM; malloH ¢ AUaMeTpOM B
OJTHOM M3 IJIOCKOCTEH MeHee yka3aHHoro B Tabmuie 3 Ha 0,5 MM 0TOpakoBarts.

[Ipu oTpumarenbHO TeMmepaType BO3Iyxa TPyObl HEMOCPEICTBEHHO Iepesa MadIoHUpOBAaHHEM
HE00XO0AUMO ITPOrpeBaTh.

[IpousBecTr KOHTPOJIBHBIN 3aMep KaxkIoW TpyObl U MEepeBOAHMKA. 3alOIHUTh MPEIBAPUTENbHBIH
JKYPHaJI pETUCTPALMH JIEMEHTOB B cocTaBe 00caaHoi koiaoHHb! ([Ipunoxenue 1).

CHATb ¢ pe3bOOBBIX COEOUHEHUM NpPeNOXpaHUTEIbHBIE CPENCTBA, YAAIUTh 3aAIIMTHYIO CMa3Ky,
00€3XKUPUTh Pe3bObl, MPOBEPUTH BHEIIHUM OCMOTPOM, MPOTEPETh HACYXO, HABEPHYTh «OT PYKU»
KOJIbIIa (Take 00€3KUPEHHbIE) HAa HUMIETU TPYO.

Ha oOcaanbix TpyOax ¢ HaHECEHHOW YIUIOTHUTEIbHOU (3aBOJCKOI) cMa3Koi Ha pe3bObl 0CIaOUTh
IIPEJOXPAaHUTEIbHBIE KOJIbIIA U HUTIIEIH.

Ha o6cagubix TpyOax, OTOpaKOBaHHBIX HPU THJIPABIMYECKUX MCIBITAHUSAX U II1a0JIOHMPOBAHUH,
YCTOMYMBOW CBETNION Kpackoil aenaercst Haanuch «bPAK», TpyObl ckinanupyroTcs Ha OTAENbHBIN
CTeJUTaX ¢ 00s3aTeNbHBIM cocTaBieHHeM Akrta 00 otOpakoBke (IIpuiokenue 2), ¢ yKazaHHEM
MIPUYUH OTOPAKOBKHU.

OtOpakoBaHHbIE Ha OYypOBOW o0OCagHBICE TPYOBI 3aMEHSIOTCS W3 pe3epBa W IPOU3BOIUTCS
nepenymepanus Tpyo.

JlonyckHasi TpyOa BBIOMpaeTcsi ¢ TOJIIMHOM CTEHKM HE MEHee TOJIIUHBI CTEHKH BEpXHEU TPYObl
00caZiHON KOJIOHHBI, C Pe3b0OM, COOTBETCTBYIOIIEH pe3bOe BepxHeil TpyObl. JliMHa MOMYCKHOMN
TpyObl BbIOMpaeTcs U3 pacuéra HaxoxJeHHs My(Thl TpyObl mpu neMmeHTupoanuu Ha 0,5-0,75 M
BBIIIE CTOJIA POTOPA.

JlormycTuMoe KOJIMYECTBO MMOBTOPHBIX HCIOJIb30BaHUI JOMYCKHON TpyObl Ha MOCIETYIOIINUX
CKBAKMHAX:
" I HamnpaBJIEHUS - HE OIPaHUYEHO (B 3aBUCUMOCTHU OT COCTOSIHUS PE3BOBI);

" U1 KOHAYKTOpa U MPOMEKYTOUHOU KOJIOHHHI - He OoJee 3-X;
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" 1A 3KCIITyaTallMOHHBIX KOJIOHH - HC JOIIYCKACTCA.

Ha pomyckHoii TpyOe mombkHa OBITH COOTBETCTBYROmash Haamuch kpackod «JJOITYCKHAS
TPYBA».

Bce mepexoaHbie M JOMYyCKHBIE TPYObI YKIAQIbIBAIOTCS HA CTEIUIaXaxX OTACIBHO OT OCTabHBIX
o0camHbBIX TPYO.

Ha xaxxno#t mepexoanoii o0casHoi TpyOe HoKeH OBITh YKa3aH KPacKoi THIT Pe3bOBl.

JlJiss KOMITJIEKTOBaHUST O0CAHBIX KOJIOHH Pa3perraeTcs UCIOJIb30BaTh TOJBKO OOCaIHBIE TPYObI U
MEePEBOAHUKA K HHUM, HW3TOTOBJICHHBIE CHEIUATU3UPOBAHHBIMU 3aBOJAMHU-U3TOTOBUTEISIMU B
coorBerctBuu ¢ JnedctBytomumu ['OCT, OCT, TY, ISO u API cramgapramu u ¢ ydeToMm
HOPMHPOBAHHOW 00JIACTH IPUMEHEHUS.
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7. NOAroTOBKA CTBONA CKBAXWHblI K CIYCKY
OBCAOHOW KONOHHBI

OcHOBHO¥ 3a/1a4eii TOATOTOBKHU CTBOJIA SIBJISAETCS o0ecreueHne HeOOXOUMBIX YCIOBUH JJIS CITyCKa
KOJIOHHBI Ha 33/IaHHYIO TTTyOMHY, KaueCTBEHHOE IIEMEHTUPOBAHUE U MPEIyNPEKICHNE BO3ZMOKHBIX
OCJIOKHEHUI.

Jlis Oonee KayeCTBEHHOW TMOATOTOBKH CTBOJA CKBaXHHBI K CIIyCKYy OOCaJHON KOJIOHHBI
HEOOXOJMMO TIPOBECTH HCCIIEOBAHUE COCTOSIHUS CTBOJA CKBaXKUHBI KaBepHomepoM. Ilo
pesynbratam [MIC u kaBepHOMETpHHM HEOOXOJMMO YTOYHUTH HMHTEpBAJIbI MPOpPabOTKH, 00bEM
CTBOJIa CKBAXHHBI M WHTEPBAJIbI YCTAaHOBKH 3JEMEHTOB TEXHOJOTHYECKOW OCHACTKH 0OCaIHON
KOJIOHHBI.

®opMHpOBaHUE KaYECTBEHHOI'O CTBOJIA, 4 TAKXKE MPEAYNPEKACHUE U JIMKBUIALUS IOIJIOIEHUN B
nporecce OypeHHsl OJHOBPEMEHHO C MPOBOJIKON CKBa)KUHBI SIBJISIETCSI HA4aJIOM IOATOTOBKH CTBOJIA
CKBa)KMHBI K KPEIUICHHIO.

3ampemnaercss MPOBOJUTH KperuieHne cKBaXuHbI npu Hanmmuuy ['HBII nimm nornomennii 6ypoBoro
pacTBoOpa 10 UX JIMKBUAALNH.

7.1. NOArOTOBKA CTBOJIA CKBAXWHbI K CITYCKY OECAQHON KOJIOHHbI B
OOWH NMPUEM

ITpoekTHON JOKyMEHTalueil Ha CTPOUTENbCTBO CKBaKUHBI JIOJDKHBI OBITH TPETyCMOTPEHBI
npoduiab U ycioBus GOpPMHPOBAaHUS CTBOJIA B TIpoliecce OypeHus IMoj CIyCK 00CaJHON KOJOHHBI
m000ro Ha3Ha4yeHUss M TUNoOpasMmepa Tpyo (My¢ToBble M Oe3My(TOBbIE), OOecneunBaroIne
OecrpensTCTBEHHbIN CIYCK 00CaIHOM KOJOHHBI 10 MPOEKTHOU TITyOUHBI.

JlaHHO€ yCI0BHE IPeAyCMaTPUBAET:

» [Ipenynpexnenue oOpa3oBaHUs JOKATbHBIX UCKPUBICHUI U YCTYIIOB B CTBOJIE, YMEHBIIICHUE
3¢ exTuBHBIN (IPOCBETHHIN) TUAMETP A0 MUHHUMAJIBHO JIOMYCTHMOTO, B CKBaXXHHAX JIF0O0OTO
npouIs.

- I[J'IH HAKJIOHHO-HAIIPaBJICHHBIX MW CKBAXHH C TOPHU30HTAJIBHBIM OKOHYAHHUEM CTBOJIA
HHTCHCHUBHOCTb UCKPUBJICHUA NOJIDKHA YAOBJICTBOPATH TpC6OBaHI/IHMZ

¢ TIPOXOAMMOCTH 00CAJTHOW KOJIOHHBI C YUETOM €€ )KECTKOCTH Ha U3THO;
¢  TPOYHOCTH 00CAIHOI KOTOHHBI MPHU U3rHOE.

B Ta6J'II/II_[C 4 NMpEACTABJICHBI 3HAYCHHUA I[OHyCTI/IMOﬁ HWHTCHCUBHOCTU MCKPHUBJICHUA CTBOJIA
CKBa>XHHBI OJI4 My(i)TOBI)IX 0603}1HBIX KOJIOHH.

JonycTMmas MHTEHCUBHOCTb UCKPUBJEHUSA CTBOJA CKBaXWUHbI AN MyqpTOBbIX oﬁcaAH;)a(?(j:)zL(l)?di
Ne 3HAYEHUE
1 2 3 4 ) 6 7 8 9 10 11 12 13 14 15 16
1 YcoBHbI# 426 | 377 | 351 | 324 | 299 | 273 | 245 | 219 | 194 | 178 | 168 | 146 | 140 | 89 -
JMaMeTp 00CaJHOM 127
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Ne 3HAYEHUE

1 2 3 4 5) 6 7 8 9 10 11 12 13 14 15 16
KOJIOHHBI, MM
Honyctumas

o | MHTCHCHBHOCTD 0811012131620 2328|3540 |50 70| 75] 95
UCKPUBIICHHUS,
rpan/10m

ITocne 3aBepuieHUst TOCIEAHETO J0JOJEHHS HEOOXOAWMO MPHUBECTH IMapaMeTpbl OypoOBOTO
pacTBopa B COOTBETCTBHE C IPOEKTOM U NMPOTrpaMMOi IO OYPOBBIM pacTBOPaM.

[Ipu moAroTOBKE CTBOJIA CKBAXKHUHBI K CITYCKY 00CaHOM KOJIOHHBI HEOOXO0IMMO MTPOpadoTaTh MeCTa
3aTsHKEK U MOCcaioK 10 cBoOoaHoro xoxaenns KHBK.

[Tocne mpopa®OTOK cTBOJAa CKBaXHHBI sl JIIOOOT0 crocoba crycka OOCagHBIX KOJOHH
HeoOxonumo mpoBeputh xoxkaeHune KHBK 6e3 mupkynsuuum OypoBoro pacrsopa B HHTEpBale
npopaboTku. I[Ipu CcBOOOJHOM XOXKJICHWHW HMHCTPYMEHTA MPOJOJIKUTH IIa0JOHUPOBKY CTBOJIA
CKBa)XUHBI.

Ecnu cymectByeT onmacHOCTh BO3HHUKHOBEHHS MOTJIOLIECHHUS, TO HPHU OCTAHOBKAX LUPKYJISIUU
OypOBOTO pacTBOpa JUTUTEIBHOCTHIO Oosiee 10 MHHYT, TIepe]] €€ BOCCTAHOBICHHEM IPOU3BOJIUTH
BpallleHue OypHJIbHOM KOJIOHHBI CO CKOpOCThio BpamieHus 20-30 o6/mMuH B TeueHue 1-3 MUHYT.
BoccranoBnenune  mupkynsanuu - OypoBOTO — pacTBOpa  HPOU3BOAUTH MPU  MUHUMAIBHOMN
MPOU3BOJUTENILHOCTH  Hacoca C  IUIABHBIM  TOBBIIIEHHEM  MPOU3BOAUTEIHLHOCTH  JIO
MIPOU3BOUTEIHLHOCTH TIPU OYpEHUH.

OtcnexuBaTh M (PUKCUPOBATH BeCa U MOMEHTHI Ha rpaduke BECOB M MOMEHTOB («IOPOKHOMN
kapte»). [Ipu cnycke u noaseme KHBK uepe3 kaxnaple 3 cBeud NpPOU3BOAWUTH 3allUCh Beca
XOXKIECHUSI NHCTPYMEHTA BBEPX U BHU3 COOTBETCTBEHHO.

ITpu HecoOmoieHUN perfiaMeHTUpoBaHHbIX Tabmuieil 4 3HaueHN MHTEHCUBHOCTH MCKPUBJICHUS
CTBOJIa CKBQXMHBI BCJIEJICTBUE TEXHOJOTMYECKMX OCOOEHHOCTEH yriayOleHHs CKBaXXUHBI WIIU
JPYTUX MPUYMH MOATOTOBKA CTBOJIA JIOJDKHA OCYILECTBIATHCS ¢ npuMeHeHneM xectkoil KHBK 3a
cuet BKItoueHUs: YBT HeoOX0AUMBIX pa3MepoB U KaauOpaTOpOB.

[[Ta610HUPOBKY CTBOJIA CKBAKUHBI HEOOXOIMMO OCYILIECTBISATH CO CKOPOCTHIO, KaK MPHU MOCIEAHUX
CIIO, ue pomyckas 3aTsHKEK W TOCAAOK (B CTBOJE CKBaXHHBI JuUamMeTpoM 10 2953 mm
BKJIIOUUTENBHO OoJiee 5 Tc, 60bIero guamMerpa 6 TC 3a CueT TPEeHUs IpU JBHKEHUHU IO CTBOILY).

Cnyck xectkoii KHBK mnpu HecobmiogeHHMM periiaMeHTHpoBaHHbIX TaOnuneid 4 3HaueHuit
MHTEHCUBHOCTH HEOOXOJMMO OCYLIECTBISTH CO CKOpocThio Ha 20-25% MeHbluei, yem mpu
nocneaaux CIIO.

FJ'Iy6I/IHI)I IPOMEBIBOK YCTAHABJIMBAIOTCA 110 HAKOINICHHOMY OIIBITY B KaXXIOM paﬁOHe NI
AHAJIOTUYHBIX YCJIOBHUAX C Y4YCTOM JIOAaHHBIX II0 er'IY6JICHI/IIO KOHI(pCTHOI\/'I CKBa’>XHHBI. HepBaﬂ
IMPOMEBIBKA IIPH MMOATOTOBKE CKBAXXMHBI K CITYCKY O6C&)IHOI\/'I KOJIOHHBI TPOU3BOJUTCA HE ITO3KE, UEM
nepea BLIXO0A0M B OTKpLITLIﬁ CTBOJI.

[TpoIOKUTETBHOCT, TIPOMBIBOK JOJDKHA OBITh HE MEHEe 4YeM TpeOyeTcs Ui BhIpaBHHBaHHUSI
nmapaMeTpoB OypOBOTO pacTBOpa W JaBJCHHS Ha HAcocax IPH MPOU3BOIUTEILHOCTH pPaBHOU
MPOU3BOIUTENILHOCTH MPH OYPEHUN CKBAXKUHBI.
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[TpoMBIBKY CTBOJIa CKBaKHHBI B MPOIECCe MPOPaOOTOK, MPOMEKYTOYHBIX MPOMBIBKaX M Ha 3a00e
HE00XO0IMMO OCYIIECTBIISITh C OUUCTKON OypOBOTO pacTBOpA.

ITo moctmxenun 3abo0s madnonupyromeil KHBK ckBaxuHy HE00X0AMMO MPOMBITH B TEYEHHUE HE
MEHee JBYX LMKIOB LUPKYISIMM C MOMEHTAa BbIXOJAa Ha PEKUM IPOMBIBKM C 00pabOTKOH
OypoBOI0 pacTBOpa, NPUBEIACHUEM €r0 MapaMeTPOB B COOTBETCTBHE C MPOEKTHOW JOKYMEHTAIHen
Ha CTPOMTENbCTBO CKBaXHMH M TINATENbHOM O4uCTKOW. IIpM npoMbIBKE NPOU3BOAMUTH
MEPUOINYECKUE PACXAKUBAHUS C BPAILICHHEM OYypHIBHON KOJIOHHBI C MaKCHUMAaJbHO JOIYCTUMOMN
CKOPOCTBIO, UCXO/ISl U3 YCIIOBHM HEAOMYIIEHUS CIOMa HHCTPYMEHTA.

Ecnm B mporecce moaroToBku cTBoja CKBaKMHBI 0OHapykeHbl ['HBII wiam mormomenus, cTBosi
CKB&)XHHBI JIOJDKEH OBITh MOATOTOBJIEH MTOBTOPHO IMOCJE UX JUKBUAAIMU. [Ipy Hamuyum 3aTsxeK B
nporecce nmoabema KHBK cTBOJI CKBa)KMHBI TaKKe JTOJDKEH OBITh MOJATOTOBIICH IMTOBTOPHO TOH ke
KHBK.

Opranmzanus paboT A0KHA O0ECIEeYUTh MAaKCUMAIbHOE COKpAaIlIeHHE BPEMEHU OT OKOHYAHUS
MIPOMBIBKH CKBaXXHHBI J10 okoH4YaHus noapeMa KHBK nof cryck 06caqHOi KOJIOHHHBI.

HpI/I IMOATOTOBKEC CTBOJIa CKBAXXHUHBI K CITYCKY 06C3.I[HOI>1 KOJIOHHBI C YCTPOﬁCTBOM CTylIeH4aToro
HEMCHTHUPOBAHHUA NOJIKHBI BBITIOJHATCA BCC BBIIICU3JIOKCHHDBIC Tp€6OBaHI/I$[ K IIOAT'OTOBKE CTBOJIA
CKBa’KHHBI.

7.2. NOANrOTOBKA CTBOJIA CKBAXWHbl K CINYCKY CEKUUMOHHbIX U
NMOTAMHbIX KONMOHH

[Tpu nobemMe HHCTPYMEHTA MOCE TOCIEeIHEro 0I0IeHns OypuibHble TPYOBl, MpeqHa3HAYCHHbBIE
JUTSI CITyCKa CEKIIUU WU TIOTaHOW 00CaJIHON KOJIOHHBI, HEOOXOUMO:

® HCIBITAaTh BHYTPCHHUM JaBJICHHCM Ha IIOJIYTOPAKPAaTHYH) BCIWMYHAHY OTHOCHTECIIBHO
0XKNJACMOTI'0 MAKCUMAJIbHOT'O JAaBJICHUS ITPU HEMCHTUPOBAHUHA,

® IMPOBECPUTH BHCHIHUM OCMOTPOM COCTOSHHEC pe356 " YHNOPHBIX TOPLOB Pa3bCMHBIX 3dMKOBBIX
COGI[I/IHGHI/Iﬁ 1 BHCITHUM OCMOTPOM - HEPA3ZBEMHBIC COCANHCHUSA

" 3aMCHHTH I[e(I)CKTHBIe Tp}/'6]':>1 Ha paBHBIC UM IO IPOYHOCTH.

Jlnis criycka HYDKHUX CEKIUH M MOTalHBIX 00CaJHbBIX KOJOHH CTBOJI CKBaKHUHBI MOATOTaBIUBAETCS C
BBITIOJIHEHUEM BceX TpeOOBaHMM NMpPUBEICHHBIX B mojpaszzaene 7.1 Hactosmei TexHomorumueckon
WHCTPYKIUU.

[Tocne mogbema OYypHIIBHBIX TpyO, Ha KOTOpBIX CHYIIEHA HWXKHSS (IIPOMEXKYTOUHAs) CEKIIHUS
KOJIOHHBI, HE00XO0IUMO*

* mpousBecTd KOHTpoJbHBIN criyck KHBK B OTKpBITHINM CTBOJ € 111a0JIOHUPOBKOMN 10 «TOJIOBBD»
CEeKIIMH; B 3aBUCUMOCTH OT HPOQUIIS U COCTOSHHUS CTBOJIA CKBRKUHBI OT YCThSI IO «TOJIOBBI»
cnyuieHHoH cekiun xectkocTh KHBK MoxkeT ObITh yMeHbIIEHa 110 CPaBHEHMIO C MOCIETHEeN
KOMIIOHOBKOW;

" B ClIy4ae HaxXOXJEHHUsS «TOJOBBD» CEKIIMH B OOCa)KEHHOM CTBOJIE CKBaKMHBI HEOOXOJMMO
OCYIIECTBUTH KOHTPOJIbHBIN criyck OypuibHbIX TpyO ¢ KHBK;
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= pasrpy3ka KHBK Ha «roioBy» cekIlMu HE JOMYCKAaeTcsl, €Clid 3TO HE MPEeayCMOTPEHO
KOHCTPYKLMEH YCTPOMCTBA JJI CIIYCKA U CTBIKOBKHM CEKIMH C NPUMEHEHHEM CIEHHATbHON
KOHTPOJIbHOW KOMITOHOBKH;

» npu HaxoxaeHnu KHBK HenocpencTBeHHO Haja ceKnueil He0OXO0IUMO MPOMBITh CKBAKHHY C
OUYHUCTKOHN U 00pabOTKOI BCero o0Obema OYpOBOTO pacTBOpa U MPUBEACHUEM €0 MapaMeTPOB
B COOTBETCTBHE C T€0JOro-TeXHWuYeckuMm HapsgoMm, mogHate KHBK mis cnycka cexnum
KOJIOHHHBI.
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8. CNYCK OBCAQHOW KOJIOHHbI

Ilepen Hawasiom cmycka oOcCajHOM  KOJOHHBI HEOOXOJUMMO IPOM3BECTH  HMHCTPYKTaX
3aJIeliCTBOBAaHHBIX PA0OTHUKOB MO MPOLEAYpaM IPOM3BOACTBA PAOOT MpH CIycKe oOcaIHON
KOJIOHHBI, Ha3HAYUTh OTBETCTBEHHOI'O M3 cOCTaBa OypoBOM BaxThl 3a KOHTPOJIHOE
1a0JIOHUPOBaHUE TPYO, CMa3Ky pe3bOOBBIX COEIMHEHHM, 32 BHITECHEHHEM M JIOJIMBOM OypOBOIO
pacTBopa.

Ob6ecrieunTh TPUCYTCTBHE (COCTaBUTH I'paduK MPUCYTCTBUS Y POTOpa C MOANUCSIMH) Ha paboueit
TUIOIIAJIKE OTBETCTBEHHBIX WH)KEHEPHO-TEXHHUYECKUX PAOOTHUKOB OT OypOBOrO MOAPSAIYMKA HA
MPOTSHKEHUH BCETO BpEMEHU COOPKU U CITyCKa 00CaAHON KOJIOHHHBI.

Cnyck o0canHOIl KOJOHHBI JOJKEH OCYIIECTBIATHCS B COOTBETCTBHM C IUIAaHOM paboT Ha
KPCIUICHUEC CKBAKMHBI, COCTABJICHHBIM Ha OCHOBAHUU HpOCKTHOfI AOKYMCHTAIMKU HAa CTPOUTCILCTBO
CKBa)KUHBI C y4ETOM (PAKTUYECKUX T€0JIOTO-TEXHUYECKNX ycioBuil. HeoOocHOBaHHBIE OTKIOHEHUS
OT IJ1aHa paboT He AoIycKaroTcs. JIFDObIe OTKIIOHCHHSI OT TUTAHA BBITIOJTHEHUS padoT JOJIKHBI OBITh
00OCHOBaHBI, COIJIACOBAHBI C JIMIIAMH, MOATOTOBUBIIMMH, COTJIACOBABIIMMHU U YTBEPIWBIIUMU
IJIaH BBIIIOJIHEHUS paboT, ¥ 3aJ0KYMEHTHUPOBAHBI B )KypHaJle BBIIIOJHEHUS padoT Ha OypoBOi.

COpacpiBanue 00cagHBIX TPYO C BEpXHUX PSJIOB CIEAYET MPOU3BOAUTH TOJBKO Ha MATKYIO OTOPY
(pe3uHOBbIE CKaTbl, AepeBsiHHbIE BbIKIAAKHM). [loxbem TpyO Ha OypoOBYIO JOJDKEH MPOBOAUTHCS
TOJIBKO € HAaBHUHYCHHBIMM OT PYKM H©W OUYHUMIICHHBIMU 3alllUTHBIMU KOJIIIaKaMH, JMbo ¢
YCTAQHOBJICHHBIMH CIEIHAJIbHBIMU MPEAOXPaHUTEIbHBIMU AeTansiMu. Heob6xonumo ucnosb3oBaTh
TpyOHBIe cTpombl. CTpoIUIeHHE KprOKaMu 3a KOHILBI TpyO 3ampeuieHo. [lepen mnpoBeneHuem
CBUHUYMBAHMS HEOOXOIMMO NMPOBEPHUTH LIEHTPOBKY OJIOKOB HaJ CKBaKUHOMN. [Ipon3BOIUTH OCMOTP
YIUIOTHUTEIBHBIX 3JIEMEHTOB TPYOBI Mepe] MoCcaIKo B MyTy.

8.1. CNYCK OBCAQHOWN KOJNIOHHbI B OAWH MPUEM

Jns  cnycka o0caaHbIX TpyO cleayeT MpPUMEHATh, COOTBETCTBYIOLIME IO pa3MepaMm M|
IPy30M0bEMHOCTH 3JIEBATOPHI, KIMHOBBIE 3aXBAaTHbIE YCTPOICTBA (cHaiiiepbl) 1 THEBMOKIMHOBBIE
3aXBaThl.

Hepezl Ha4YaJIOM CITyCKa 06C&,Z[HOI\/’I KOJIOHHBI HeO6XO,Z[I/IMO IMPOU3BECTU BH3yaJ’ILHLII>i OCMOTp
3JICBATOPOB U HITPOIIOB.

[ITponsl M »7€BaTOpPBl JOJHKHBI MMETh MACHOPTA C YKA3aHUEM JaThl MPOBEIAECHUS TMOCIETHEN
nedEeKTOCKONHH U TeKyIield HapaOoTku. Tekymias HapaboTKa He TOJDKHA MPEBBIMIATh OMYCTUMYIO.

DneBaTopsl s 00CaTHBIX TPYO JAOJDKHBI OBITH BCETIa OUHUINECHBI OT TPSI3U, CHETa U JibJa. 3alielka
3aMKa  9JieBaTopa  JOJDKHa  UMETh  (PUKCHUpPYIOIIEe  YCTPOWCTBO,  MPEIOTBPAIIAOIIee
CaMOTIPOM3BOJILHOE OTKPBIBAHKE AJIEBATOPA HA 00CaIHOM TpyOe.

rpy30H0,[[’BeMHOCTB MITPOIMOB NOJIZKHA COOTBCTCTBOBATH HWIIN OBITh OOJIBIIIE Tpy30IIOABEMHOCTHU
2JIEBATOpa, Ha HUX IMOBCPXHOCTU HE JOJKHO OBITH BBEIOOMH W TPpEIIMH, a U3HOC HICCK MITPOIIOB
JOJIDKCH OBITH B npeacitax HOpMhbl.

Pa3HOBBICOKOCTb BHYTPEHHHMX OIIOPHBIX IIOBEPXHOCTEM KOMILJIEKTa IITPOIIOB HE JOJDKHA
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peBbIlIaTh 6 MM. 3anpeaeTcs IPUMEHEHHUE IITPOIIOB U3 PA3HBIX KOMIIJIEKTOB.

3amperiaercs moJb30BaThCS AJIEBATOPAMH, €CIIM OOHAPYKEH OIMH U3 CIEAYIOMUX 1e(hEeKTOB:

"  HM3HOC ONMOPHOM MOBEPXHOCTHU M0 MypTy Tpyd Oosiee 2 MM;

* pporu0 HIKHHUX JIall Kopiryca 6ojiee 7 MM;

"  BbpIPaOOTKA MPOYILIKH B MECTE MMOCAIKH IITPOIOB;

" TpemuHa B KOPITyce, CTBOPKE U 3allleJIKe;

* 1oQT B MAPHUPHBIX COCTUHEHHUSIX CTBOPKH (IBEPLIbI);

" 3ae/aHME B IIAPHHUPE 3aMKa;

* nedopmalys UiIu CJIOM MPY>KUHBI,

"  HEUCNPABHOCTh (PUKCHUPYIOIIETO YCTPOMCTBA.
PasmMeps! KIMHBEB criaiiiepa J0JKHBI COOTBETCTBOBATH Pa3Mepy CIIyCKaeMbIX 00caaHbiX TpyO. [lpu
MOHATHIX KIMHBbSIX My(]Ta 00cagHON TpyObl MOMKHA CBOOOJHO MPOXOAUTH Uepe3 craiaep, mpu
OITyCKaHUH KJIMHBEB TOCIICIHUE JIOJDKHBI HaJIS)KHO 3aXBaThIBATh TEJIO TPYOHI.

Crnaiinep 1omkeH OBITh YCTaHOBJIEH HA IOAPOTOPHBIE OAJIKH.

3arackuBaHue 00CaJHBIX TPYO ¢ MOCTKOB Ha OYPOBYIO CIIE€IyeT OCYHIECTBIATh MPH HAaBUHUYCHHBIX
IIPEJOXPAHUTEIbHBIX KOJIBLIAX.

JlaHHBIE TIO KaXJI0i TpyOe IOJKHBI OBITh B MOPSJIKE CITyCKa 3aHECEHBl B JKypHaJl PEerucTpanuu
3JIEMEHTOB B COCTaBe 00CaJHOM KOJIOHHBI, (popMa KOTOpOro nposeseHa B [Ipunoxenun 1.

OO6cagHyi0 KOJOHHY ClleyeT 000pyJ0BaTh KOMIUIEKCOM 3JIEMEHTOB TEXHOJIOIMYECKONM OCHACTKH:
OamMakoMm, OOpaTHBIM KIAllaHOM, IIEHTpaTOpaMu M, TpPH HEOOXOIUMOCTH, HapPYKHBIMU
MaKepyIOIMMHA YCTPOUCTBAMH, CKpEOKaMH U JIp. B COOTBETCTBUU C MPOEKTHON JOKYMEHTAIHEH U
T€OJIOTUYECKUMH YCITOBUSMH.

KonnyecTBO 371€MEHTOB TEXHOIOTUYECKON OCHACTKH U MOPAIOK MX pa3MEUIeHUs MO JUJIMHE CTBOJA
OTIPENIEIAIOTCS TMPOEKTHOM JOKYMEHTAIMel is Kaxkaoh o00caJHON KOJOHHBI (HampaBJICHHE,
KOHJIYKTOpP, MPOMEXYTOUHAs, OSKCIUIyaTallUOHHAas M T.1.) C YYETOM KOHKPETHBIX TI€0JIOro-
TEXHUYECKUX YCJIOBHM CTPOUTENHCTBA CKBWKHMHBI B COOTBETCTBHHM C PEKOMEHIAIMIMU,
MPUBEJACHHBIMU B WHCTPYKIUSAX MO IKCIUTyaTallud YMOMSHYTHIX YCTPOMCTB M MPUCIIOCOOJICHUH.
PaccraHoBka HEHTPUPYIOMIMX SJIEMEHTOB JOJDKHA TMPOM3BOJIUTCS B COOTBETCTBHH C PAcUeTOM,
BBHITIOJHSAEMBIM C TIOMOIIBIO creruanusupoBaHHoro [10, u/unu mo oOMIENpPUHSATEIM OTPACICBBIM
metonukam: PJ] 39-00147001-767 u np.

B npouiecce ciycka o6cafHbIX TPYO B CKBaKMHY HEOOXOAUMO B KYpHaJl PErHCTPaIK 3JIEMEHTOB B
cocTaBe 00CaJHOM KOJIOHHBI 3aperucTpupoBaTh (HaKTUUECKHUE JAaHHBIE O KOJIMYECTBE M MECTax
(r1yOMHBI 1O CTBOJIY) YCTQHOBKM KaXK/IOTO JJIEMEHTAa TEXHOJOTMYECKOM OCHACTKH, a TaKxKe
KOHTPOJIb MOMEHTOB IPU CBUHYMBAHUHU U TOKPEIUIEHUH PE3bOOBBIX COETUHEHHH.

B mensx moBbIIeHHs TEPMETHMYHOCTH PE3bOOBBIX COEIMHEHMH M CHUIKEHUS CUJI TPEHMS Iepen
CBUHYMBaHHEM pe3b0y 00CagHBIX TpyO MOKPBHIBAIOT COOTBETCTBYIOIIEH CMa3KoOM, eciiu cMa3Ka He
HaHECEHA 3aBOJIOM-U3TOTOBUTEIIEM.
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Bennumna KpyTsmero MOMEHTa MpH JIOKPEIUICHWH pe3bOOBBIX COCIMHEHUH, 3aBHCUT OT
TUIIOpPa3MepPOB 00CAAHBIX TPYO U PEriIaMEeHTHPYETCs 3aBOJIOM-U3TOTOBUTENIEM.

B memsix mpemynpexaeHuss BO3MOKHOCTH OTBUHYHMBAHHUS HWKHUX OOCaTHBIX TpyO (B mporiecce
MOCIIEAYIOMIETO YIIIyOJIEHUSI CKBaXMHBI) PEKOMEHIYETCS BO BpEMsl CIIyCKa MEpBBIX 5-6 Tpyd
MPUMEHSTH CIICIHATbHBIC KIICEBBIE COCTABBI («XOJIOIHAS CBAPKay).

[Ipu coycke cBapHbIX OOCaJHBIX KOJIOHH CIIEAyeT PYKOBOACTBOBATHCS COOTBETCTBYIOUIMMU
MHCTPYKLIUSAMHU (CHPABOYHBIMUA TIOCOOMSIMH MO KPEIUICHHIO CKBAXHH) M YKa3aHUAMHU T10
AJIEKTPOAYTOBOI MM KOHTAKTHON CBapKe 00CalHbIX TPYO.

HasnaueHHble OTBETCTBEHHBIC 3a CIIYCK O6C3,Z[HOI>'I KOJIOHHBI pa6OTHI/IKI/I JOJIDKHBI OCYHIECTBJIATH
KOHTPOJIb 3a MpPaBUJIbHBIM CBHHYMBAHHUCM U JOKPCIIJICHHUEM pGSBGOBLIX COCI[I/IHGHI/Iﬁ 06C&I[HLIX
Tp}/'6 U 3JIEMEHTOB T€XHOJOTMYECKOM OCHACTKHU.

[To okoHuyaHMM crycka 00CaaHOW KOJIOHHBI PAaOOTHHK OpraHH3aIiH, OCYIIECTBIISIIOIICH CITyCK
00caHON KOJIOHHBI, OTBETCTBECHHBIN 3a CITYCK, JOJDKEH IepenaTh WH(OPMAIIUIO MPEICTABUTEIIO
3aKa3yMKa, B TOM YHWCJIE€ MU Ha OyMaXKHOM HOCHUTENE, C PEerucTpalnueldl MOMEHTa CBHUHYMBAHUA
Ka)XJI0TO pPe3b00BOTO COCAMHEHUS, C IPHIIOKEHUEM TTaCIIOPTa HA MOMEHTOMED C YKa3aHUEM JaThl U
OpraHu3alyy, MPOU3BOJUBIIEH TPOBEPKY MOMEHTOMEPA.

B mpouecce cnycka o6canHOi KOJOHHBI HEOOXOAMMO KOHTPOJIMPOBATH €€ 3aloJHEeHUE (J0JHB),
00bEM BBITECHSIEMON W3 CKBKWHBI KHIKOCTH. llapameTpsl H0OIMBAaeMOro pacTBOpa JOJDKHBI
COOTBETCTBOBATh IaPAMETPAM PACTBOPA, HAXOASIIETOCS B CKBAXKHHE.

OO0s3aTenbHO BECTH KOHTPOJb M (PUKCHUPOBATH BeC 00CAAHON KOJOHHBI M MOMEHT BpallleHHs Ha
rpaduke BECOB U MOMEHTOB («IOPOKHOU KapTey).

IIpu oTkasze B paboTe 0OpaTHOro KiarnaHa, 00eCeYnBaroOIIEero CaM03aIl0JIHEHNE KOJIOHHBI, WU MIPU
MCMOJIb30BaHUU KJIallaHa APYrod KOHCTPYKIUH HEOOXOAMMO IMEpPUOANYECKH (Uepe3 yKa3zaHHOE B
MIaHe padoT KOJUYECTBO CIYIICHHBIX TPYO) MPOU3BOAUTH JOJUB OYPOBOTO pacTBOpa B 0OCaIHYIO
KOJIOHHY. YPOBEHb XHJKOCTH IOCJIE 3alOJHEHHs 00CaJHOW KOJIOHHBI JOJDKEH HAaXOAMThCSA Ha
YCThe U KOHTPOJIHUPOBATHECS BU3YAJIBHO.

B mporecce cnycka 00cagHOM KOJOHHBI HEOOXOAUMO MPOU3BOAUTH BOCCTAHOBICHHE LIUPKYJISALUN
WA TPOMEKYTOUYHBIE ITPOMBIBKM CTBOJIA, MEPUOJAUYHOCTh KOTOPBIX ONPENEIAETCS MPOEKTOM Ha
CTPOUTETBCTBO CKBAXWHBI JUIsI KaXJIOM KOHKPETHOW KOJOHHBI (HAampaBlieHWe, KOHIYKTOD,
MIPOMEXKYTOUHAs, SKCIUTyaTallUOHHAA U TIP.) C YYETOM ONBITA KPEIUICHUS Ha JaHHOM TUIONIaIH.

B cnyyae BO3HMKHOBEHUS MTPU3HAKOB OCJIOKHEHHUH (TOCa/IKM, 3aTSXKKHU, pa3razupoBaHue OypoBOTo
pacTtBopa M T.I.), a TaKXKe IMOcJe crycka o0caaHbIX TPYO 10 320051 CKBa)KHHBI, CIEAYET MPOMBIThH
00CaJHyl0 KOJOHHY W CTBOJ CKB@XHUHBI IMPH MaKCUMAJIbHOW IPOU3BOAUTEILHOCTH OYpOBBIX
HACOCOB, HE JIOIYCKasi BO3MOXKHOCTH THAPOpa3pbiBa MOPOJ], B TEUCHUE BPEMEHH, HEOOXOIMMOTO
JUI TIOJIHOM OYHMCTKM OypOBOrOo pacTBOpa OT IJIJaMa M NPUBEACHUS €ro mapamMeTpoB B
COOTBETCTBHE C TIPOCKTOM Ha CTPOHUTEIHCTBO CKBAYKUHBI.

BoccranoBnenne LUPKYISALMA U MOCIEIYIOIIYI0 TPOMBIBKY CKBa)XKMHBI CIEAyeT HAaYyUHATh INPU
3aIl0JIHEHHOH 70 yCThsl OypOBBIM PacTBOPOM 0OCaJHOM KOJIOHHE U MUHUMAJIbHOW 10/1aye HacOCOB
C MOCTENEHHBIM YBEJITUYCHHEM €€ 10 HEOOXOAMMOM BEIWYUHBI, MPEIyCMOTPEHHOM MPOEKTOM Ha
CTPOMUTENBCTBO CKBAXKHUHBI.
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B CJIy4a€ BO3HHUKHOBCHUS MPHU3HAKOB IMOITIOMICHUA WU CHUKCHHA YPOBHSA JKUIAKOCTHU B Bany6HOM
IIPOCTPAHCTBE CICAYET IMPUHATHE MEPHI 11O 3aIlIOJJHCHHUIO €I'0 6ypOBBIM pPacTBOPOM U BOCCTAHOBUTDH
HUPKYJIAIWIO WX HPUHATE APYTro€ pCHICHUC B 3aBUCUMOCTH OT KOHKPETHBIX I'COJIOr0O-TCXHUYICCKUX
YCHOBI/Iﬁ, OCTaBasICh B IIPCACIIax, Pa3pCIICHHBIX IIPOCKTOM HA CTPOUTEIILCTBO CKBaA>KUHBI.

B nenax mpepoTBpalieHus npuxBaTa 00CaJHON KOJIOHHBI B IPOLIECCE 3aIIOJHEHMs ee OypOBBIM
pacTBOPOM, BOCCTAHOBIICHHS LUPKYJSIMHA U MPOMEXKYTOUHBIX MPOMBIBOK KOJOHHY HEOOXOIUMO
MEPUOAUYECKH pacXaXuBaTb. B IPOMEXYTKaX MEXIy pacXaXMBaHUSAMH KOJIOHHY CIEAyeT
JIEPKATh B II0JBEILICHHOM COCTOSIHUH.

Bo u3bexxanue runpopa3pbiBa TOPHBIX IMOPOJ] M MOTJIONMIEHUI OypOBOTO pacTBOpa, a B HEKOTOPBIX
cllydasx - cMATHS 00cagHbBIX TpyO, CKOPOCTh ciycka oOcagHbIX TpyO ¢ OOpaTHBIM KJIalaHOM
JOJDKHA OBITH PABHOMEPHOW M PErJIAMEHTUPOBAaHA B COOTBETCTBHH C pacueTaMH, IPUBEICHHBIMH B
MIPOEKTE HA CTPOUTENHCTBO CKBAKUHBI.

Ecnu mpu cmycke o00cagHOM KOJOHHBI HMMEIOT MECTO TIOCaJKW M 3aTSDKKHM, KOTOpbIE HeE
IIPEACTABIISIETCS BO3MOXKHBIM JIMKBUIUPOBATH IIOCPEACTBOM IPOMBIBOK M PAaCXaXMBaHUSA, TO
00CaJHyl0 KOJIOHHY HEO00XOAMMO TOIHATh M TIOBTOPHO IOATOTOBUTH CTBOJ CKBa)XUHBI B
COOTBETCTBHH C TpeOOBaHUAMH HacTOsIIEH TeXHOIOTHYeCKOH HHCTPYKIUH.

JlomycTruMbIe TOCAIKN U 3aTsDKKUA MPH CITyCKE OOCAJHBIX TPYO TOJKHBI OBITh YKa3aHbl B TUIAHE
paboT Ha CIYCK, UCXOJS U3 YCJIOBHI W OMNbITA KPEIUICHUS CKBAXWH B JAHHOM paiioHe OYypOBBIX
pabor.

C uenpio MpeaynpexaeHuss BO3MOKHOCTH TPEKIEBPEMEHHOI0 HM3HOCA (BCIEICTBUE HCTHUPAHUS
OypHILHBIMH TpyOaMi) YyCThEBOTO YJacTKa PaHee CIYIIEHHON KOJOHHBI B CKBKHUHAX CO CIIOKHOMN
KOHCTPYKLHEH U MPOJIOJDKUTEILHBIMU CpOKaMHU OypeHUs! IMpeayCMaTpUBAeTCsl MPOEKTOM Ha YCThe
yCTaHABIUBAaTh BMECTO OOBIUHBIX OOCAIHBIX TPYO OJHY WM JBE CHElNHalbHbIE TOJICTOCTCHHBIE
TpyOBbI COOTBETCTBYIOIIETO TUAMETPA.

Jonyck 00CaaHBIX KOJIOHH 10 3a00s, KOTOPBIE IpelycMaTpUBAeTCs 00OPYAOBaTb KOJOHHBIMHU
TOJIOBKaMH, IPOTHUBOBBIOPOCOBBIMU  YCTpOWCTBAaMHM WM (DOHTAaHHOW apMaTypol, crleayer
OCYILIECTBIIATH 0€3 MOArOHOYHBIX NaTpyOKOB.

[Tocnennue (BepxHUE) OJIHY WM JIBE TPYObI PEKOMEHYETCS CITyCKaTh B CKBAXUHY ¢ MUHUMAIbHOM
CKOPOCTBIO U OJIHOBPEMEHHOM NMpoMBIBKOM. [Ipu 3TOM 3ampeniaercst Ipou3BOJUTh YACTUUHYIO WU
MOJTHYIO pasrpy3Ky 00caHOM KOJIOHHBI Ha 32001 CKBa)KHUHBI.

[To oxoHuaHuU ciiycka 00CagHBIX TPYO KOJIOHHA JOJKHA OBITH TMOJBELIEHA Ha TaJeBOM cHUCTEeMe
111 o0ecTiedeHrsl BO3MOXHOCTH €€ pacXaXMBaHUs B Ipoliecce padoT Mo LIEMEHTUPOBAHUIO.

8.2. CINYCK OBCAOHOW KOJNMOHHbI CEKLIMAMU

[Ipn cmycke HMXKHUX, MPOMEXKYTOUHBIX, BEPXHUX CEKUMH U TOTAHBIX KOJOHH HEOO0XOIMMO
MOCJIeIOBATEIbHO BBINOJHATh BCe TpeOOBaHWsS, M3JIOKEHHBIE B mojpaszzaene 8.1 HacTosmen
TexHOIOrN4ecKO HHCTPYKIINH.

[Tocne mogpema OypHIBHBIX TpyO, Ha KOTOPBIX CHyIIeHA M 3allEMEHTHPOBAHA HWKHSS
(mpoMexyToYHasi) CEKIUsS KOJIOHHBI, HEOOXOIMMO BBIMIOJIHUTH PAOOTHI IO MOJATOTOBKE CKBAKMHBI K

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
CMPABOYHO. BbIMPY>XXEHO U3 UCC "HOB" AO "BOCTCUBHE®TEIA3":12.09.2019 12:26

CTPAHULUA 30 U3 70



CNYCK OBCAIHOW KONTIOHHBbI

CIYCKY CEKIMOHHBIX W TOTAaWHBIX OOCAIHBIX KOJIOHH B COOTBETCTBUU C TOApazaenom 7.2
HacTosel TexHoIornyecko HHCTPYKIIHUH.

HOI[BGCKy HMXXHHX, IIPOMEKYTOUYHBIX CCKHI/Iﬁ M TIOTAaWHBIX KOJIOHH B CTBOJIC CKBa>XXHUHBI, @ TAKXC
CTBIKOBKY CCKLIPII71 H€06XOI[I/IMO OCYHICCTBJIATL B COOTBECTCTBUU C HHCTPYKIUAMU 11O SKCILTyaTallun
CIICHHAJIBbHBIX YCTpOfICTB JJIs1 TIOABECKH 06caIlHBIX KOJIOHH B CTBOJIC CKBa>XHWHBI.
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LIEMEHTUPOBAHWE OBCAQHbIX KONIOHH

9. UEMEHTWUPOBAHUE OBCA[OHbIX KOJIOHH

9.1. NNAHUPOBAHME PABOT NO LEMEHTUPOBAHUIO

Ilenu crpouTenbcTBa CKBaKMHBI U HOpMaTHBHBIE TpeOoBaHusi PDenepanbHBIX HOPM U MPABHI B
obnactu mpoMbInUIcHHON Oe3omacHoctn «[IpaBuma Oe3omacHOCTM B HE(TSHOH M Ta30BOU
MPOMBIIIUIECHHOCTHY, YTBEPAKIAECHHBIX MpukazoM Poctexnanzopa ot 12.03.2013 Ne 101, onpenenstor
WHTEpBAJl €€ 3allOJIHCHUS ILIEMEHTOM M TpeOOBaHUS K OSKCIUTyaTallUOHHBIM XapaKTEPUCTHKAM
LEeMEHTA JIIsl KaXKJ10M CeKIIMH CKBAKHHBI.

Ormenky Temreparyp (Kak CTaTHYECKOW, TaK U IUPKYJSIIMOHHON) CIIeAyeT MPOBOIUTH C TIOMOIIIBIO
KOMITBIOTEPHOTO MOJICIMPOBAHUSI WM C TIOMOUIBIO TMPSAMBIX H3MEPEHHH B TPOOYPEHHBIX
ckBakuHax. Ocoboe BHUMAaHUE CIAeAyeT yAeIsITh ONpeAeICHUIO TeMIIEpaTyp MpU EMEHTHPOBAHUI
TIIyOOKHUX CKBaXUH, CKBKHH C OOJBIIMMH OTXOJaMU OT BEPTHUKAIH, CKBOKHH MTPH ITYOOKOBOHOM
OypeHMH U TIpU HaIu4uu uHTepBagoB MMIL

Z[J'IH MMPOBEACHUS YCIICIIHOTO HEMCHTHUPOBAHUS IIPU IIJIAHUPOBAHHU N pa60T HCO6XOI[I/IMOZ

* MuHUMH3UPOBATh JUIMHY 3ymmda Huxke Oammaka oOcagHOW KoyoHHBL. JlnmHa 3ymmnda
JIOJDKHA BBIOMpATbCA C y4YeTOM M3MEHEHHUs [UIMHBI 0O0CaJHOW KOJIOHHBI B Ipoliecce
HeMeHTupoBaHus. [Ipu HEBO3MOXHOCTH MHUHMMH3ALUHU JUIMHBI 3yMIia MPeryCMOTPETh €To
3aIl0JIHEHUE YTSHKEJIEeHHBIM OypOoBbIM pacTBopoM mepen noasemom KHBK.

* ToYHO ONpeaeNnuTh Pa3MePbl CTBOJIA CKBAXKUHBI U TEMIIEPATYPHbIN NPOPUIIb.

* Omnpenenutb 30HBI C MOTEHIMATBHOW BO3MOXXHOCTBIO BO3HHKHOBEHHS TIEPETOKOB U
pa3paboTarh MJIaH MO 00ECNEYEHUIO UX HAJEKHOU U3OJISALINUH.

* [lomobpaTh cBoiicTBa U 00bEeMBbI Oy(hEpHBIX KUAKOCTEH B COOTBETCTBHH CO CKBaXHMHHBIMHU
YCJIOBHUSIMH, TTapaMeTpaMH OypOBOTO U IIEMEHTHOT'O PACTBOPOB.

* JlomoOpaTh CBOWCTBA U OOBEMBI IIEMEHTHBIX PACTBOPOB B COOTBETCTBUM CO CKBAaXKMHHBIMU
YCIIOBUSIMH, TTapaMeTpaMu OypoBOro pacTBopa U 0y(hepHBIX KUIKOCTEH.

* JlomoOpaTh TEXHOJOTHMUYECKYIO OCHACTKYy B COOTBETCTBMM C 3aJlauaMHU LIEMEHTHPOBAaHUS U
CKBAKMHHBIMU ycloBUsIMH. LleHTpupyromue 351eMeHThl JOKHBI 00ecreunBaTh TpeOyeMmyro
CTEIeHb IIEHTPUPOBAHUS 00CaHON KOJOHHBI U 0e3aBapUiHBIN CIYCK A0 MJIAHOBOM ITyOUHBI.

* [IpoBepUTbh BO3MOXHOCTb IOJIA4H KUAKOCTEN HA LIEMEHTHPOBOYHBIE arperathl ¢ TpeOyeMbIMU
IIPOU3BOJUTENBLHOCTIMM.

IInaH BBIOJIHEHMS pa60T JOJIDKCH COCTABJIATHCA OJIA KaXX0I'0 BHJa pa60T OTACIBbHO W BKJIIKOYAaTh B
ce0s MHUHHUMYM CJICAYIOINHUE TaHHBIC.

"  JCXOJHBIE JTaHHBIE 10 CKBAXXHUHE;

" CXEMY CKBaXHUHBI;

"  CIHCOK U KOJIMYECTBO HEOOXOAMMOTO I POBEACHUS LIEeMEHTHPOBAHUS 000PYAOBAHMUS,
* HeoOXxoaumble 00beMBbI OY(EpPHBIX )KUIKOCTEN U IEMEHTHBIX PACTBOPOB;

"  HeoOXOJaUMbIe OO0BEMBI >KHIKOCTEH [Isl 3aTBOpeHHUS Oy(PEepHBIX KUAKOCTEH, IIEMEHTHBIX
pPacTBOPOB U MPOIABKH,

* TpeOOBaHMA K TEMIEpaType KHUIKOCTEH A 3aTBOPEHUsI Oy(EpHBIX KHUIKOCTEH M LIEMEHTHBIX
pacTBOpPOB;
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" IIOCICAOBATCIBHOCTH onepaum‘/'l npu MNOpoOBCACHUN HNCMCHTUPOBAHUA C 3aKPCINICHUCM
OTBCTCTBCHHBIX JINII;

" CXEMy pAacCTaHOBKH DJJIEMEHTOB TEXHOJOTMYECKOM OCHACTKM W pacueT LEeHTPUPOBAHUS
00caHOM KOJIOHHBI;

- Ta6n1/1uy C IIAaHOBBIMHU PCKHUMaMH 3aKaYKH )KI/II[KOCTGI\/'I H C YKa3aHHuCM O6H.[CFO BPECMCHU
IpOAOJKUTCIIBHOCTU pa60T;

"  pe3yibTaThl  TUJPABIMYECKOTO  MOJCIMPOBAHMS  Tpollecca  IIEMEHTUPOBAHUS  C
COOTBETCTBYIOIIMMU I'paduKamu;

"  pe3yJbTaThl JIJAOOPATOPHBIX MCIBITAHUA C COOTBETCTBYIOIINMU TpaduKaMu;
" CXEMy pacCTaHOBKH 00OpYy/IOBaHUS Ha 0OBEKTE MMPOBEIECHUs padoT;

" KOJIHYCCTBO MATCpHAIOB H TEXHOJIOTHICCKOM OCHAaCTKH, H€O6XOI[I/IMI>IX IJI1 IIPOBCACHUA
OCMCHTUPOBAHUA,

"  [IOCJIENOBATEIBHOCTD ACHUCTBUN ITPU BOZHUKHOBEHUY HEIITATHON CUTYALUH.

OOBsi3Ka yCThsl CKBOXUHBI MPH IIEMEHTHPOBAHWHU JOJDKHA TO3BOJSTH B Cllydyae BO3SHHKHOBEHUS
HEIUTAaTHON CHUTyallud IPOU3BOAUTH MOJAayy IPOMBIBOUHOW KMJIKOCTH B 00CaJHYIO KOJOHHY
HIOCPEACTBOM OYpPOBBIX HACOCOB U3 EMKOCTHOTO 0J10Ka OypOBOH yCTaHOBKH

CranmapTHOM NPAKTUKOH SIBISETCS T00aBICHNE TOTOIHUTEIFHOTO 00beMa K paCUeTHOMY 00BbEMY
LEMEHTUPYEMOI'0 3aTpyOHOro MPOCTPAHCTBA JJIi KOMIIEHCAlMM MOTEph LEMEHTHOIO pacTBOpa B
pe3yibTaTe AeruaparTaluy 1 K3MEHEHUI YPOBHS IUIOTHOCTH BO BPEMsI IIPUTOTOBIIEHHS pacTBOpa.

HpI/I COCTaBJICHMHM IIJIaHA  BBIIIOJTHCHUA pa60T CJICAyCeT IMPOU3BOAUTE MATEMATHYCCKOC
MOZCIIMPOBAHUC TTpoHeCCa NEMCHTUPOBAHHA C LECJIIbIO MMPOTHO3UPOBAHUA ,Z[aBJ'IeHPIfI Ha YCThC U B
CKBa)XHHEC JJIA obecreyeHus OECJIIOCTHOCTH CTBOJIA CKBaXWHbI W JOCTHIKCHHA 3(1)(1)6KTI/IBHOFO
3aMCIICHUA 6ypOBOFO pacTBopa.

JluHaMu4ecKue JaBjeHus B Mpolecce 3aKaukH JOJDKHBI OBbITh BBIIIE MJIACTOBBIX JaBIEHUI, HO HE
IIPEBBIIIATH JABJICHUS TUApOpa3peiBa I1acToB. IIpoaBka 10JKHA MPOBOAUTHCS TP MAKCUMAIBHO
BO3MOKHON IPOU3BOAUTEIILHOCTH, MCXOAS U3 YCIOBUM HENONYIICHUSA THUAPOpa3pbiBa IUIACTOB.
[IporHo3upoBaHME  SKBUBAJICHTHOW  LUPKYJIALMOHHOM  INIOTHOCTHM  NPH  IPOBEICHHUH
LIEMEHTUPOBAHUS JOJDKHO MTPOBOJIUTHCS ¢ YIETOM BEJTMUMHBI IEHTPUPOBAHUS 00CaTHONW KOJIOHHBI.

IIpy MmaTeMaTHyecKOM MOJEIMPOBAHUM INIPOLECCA LIEMEHTUPOBAHMS CIIEAYET HCIOJb30BaTh
napaMmeTpsl OypoBOro pacTBopa MNpHOIMKEHHbIE K peajbHbIM 3HaueHUSIM. B 0co00 BakHBIX
Cllydasx, HallpuMep, MpU LIEMEHTUPOBAHUN CKBAYKUH C BBICOKMMHM JABICHUSIMH U TEMIIEpaTypaMH,
CKBKMH C MaJIbIMH 3a30paMH, MOJEIUPOBAHUE JIOJDKHO OBbITh JIOMOJHUTENBHO IMPOBEACHO IO
(dakTHUecKUM mapameTpamM OypoBOIO pacTBOpa HEMOCPEJICTBEHHO TNiepea  MPOBEICHHEM
LIEMEHTUPOBAHUS.

Bpems O3I] BoiOupaetcs ucxons u3 TpeOOBaHUS TOCTHKEHUS [IEMEHTHBIM KaMHEM HE0OXOAMMOI
IIPOYHOCTHU JJIsl BBINOJHEHUS mocnenyrome onepaunu. Bpems O3L] ykaspiBaeTcs B MPOEKTHOU
JOKYMEHTallMl ¥ B IUJJaHE BBIMOJIHEHHUs paboT. Mcmonb30BaHHE MMOBEPXHOCTHBIX 00pa3lioB
LIEMEHTHBIX pacTBOPOB s onpeaeneHus BpeMenn O311 He gomyckaercs.

Jlo oxonuanuss Bpemenu O3I[ 3ampemmaercs oka3aHwe IJIOOOTO MEXaHUYECKOTO W/HIU
THIPaBIMYECKOT0 BO3ACHCTBHSI Ha 00CAIHYIO KOJIOHHY.
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Ilepen HayasoM BBITOJHEHUS pPa0dOT HEOOXOAWMO TPOBEPUTH HAIUYME, COJCpKAHUE U
COOTBETCTBHE I'€0JOr0O-TEXHHUUECKUM YCIOBUSAM MPOBEIEHHs pabOThl IUIaHa BBIOJIHEHUs paboT U
pe3yabTaTOB JTAOOPATOPHBIX UCIBITAHHM.

I1naHBI BEITIOJIHEHUS pa60T, HC YTBCPIKACHHBIC MMOAPATYMKOM HJIM HC COTJIACOBAHHBLIC 3aKa3YUKOM,
CUUTAKOTCA HeﬂeﬁCTBHTCHBHBIMH.

9.2. COOEPXAHUE 3AABKH HA BbINOJIHEHUE PABOT no
LEMEHTUPOBAHUIO

3asBKa Ha BBIMOJHEHHE PA0OT MO IIEMEHTUPOBAHHUIO JOJDKHA COCTABIATHCS Ui KaXIOrO BHIA
paboT OTIENBHO.

3asgBKa Ha BEIIIOJHCHUE pa60T o nCMCHTHPOBAHUIO O6C21ZIHI>IX KOJIOHH [JOJIKHA COICPIKATh
MHUHUMYM CJICAYIOIMUEC UCXOAHBIC NTaAHHBIC:

" Ha3BaHHE 0OBEKTA MPOBEIEHUS padoT;

" [POEKTHAas IIyOMHA CEKIIMU MO CTBOJY U 10 BEPTUKAIIH,

" JMaMETpP OTKPBITOIO CTBOJIA CKBAXKHUHBL;

"  JaHHBIE KABEPHOMETPHH;

"  HapyXHbIE TUAMETPHI M TOJIIUHBI CTEHOK 00CaIHOW KOJIOHHHI,

" TeMIepaTypHbIi npoduib 1o riryouHe;

" [IyOMHA CIycKa Mpeablayieid 00caHON KOJTOHHBL;

" BHYTPEHHHH JuaMeTp nmpeablayiiei 00ca HONl KOJTOHHBI,

" [IyOMHA CIyCKa IEMEHTUPYEMOU 00CaIHON KOJIOHHBI,

* IyOMHA YCTaHOBKM OOPaTHOIO KjarnaHa [IeMEHTHpYeMoi 00calHON KOJIOHHBI;
* rnyOMHA YCTAaHOBKH OalliMaka HeMEHTHpyeMoi 00caaHON KOJIOHHBI;

* rrybuna ycranoBku MCLI, makepa win MaHXETHOTO YCTPONCTBa;

* 1po¢uiIb CTBOJA CKBAXKUHBI;

"  QIPOEKTHBIE BHICOTHI NOJbEMA IEMEHTHBIX PACTBOPOB;

"  [IPOEKTHBIE MJIOTHOCTH LIEMEHTHBIX PaCTBOPOB U Oy(PEpPHBIX KUAKOCTEH;

"  JaHHBIE [0 IUIACTOBBIM JaBJICHUSM;

" JaHHBIE 110 AABJIEHUSM T'HJIpOpa3phiBa MIACTOB;

* mapaMmeTpbl OypoBOro pacTBopa (THII, INIOTHOCTb, PEOJIOTHUECKUE MTapaMeTphl);

® CBCACHMA O BO3BMOXXHBIX OCJIIOKHCHHAX M PHUCKaX.

Ipumeyanue: Jlna noobopa mexaHuyeckux napamempos UYeMeHMHO20 KAMHSA C UYelblo
obecneyenuss 001208eUHOCIU UOIAYUU NIACMOE MPeOVIOMCS OaHHble 2e0MeXAHUYECKUX
UCCcIe008anuil U napamempsl Onepayuil, NPOBOOUMBbIX NOCIE YeMeHMUPOBAHUS.

3asBKa Ha BBITTOJIHEHUE PA0OT MO YCTAaHOBKE IIEMEHTHBIX MOCTOB JIOJDKHA COJIEPYKATh CIICTYIOIINI
MUHUMYM UCXOJHBIX JaHHBIX:
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" HauMEHOBaHUE 0OBEKTa MPOBEICHUS PadOT;
" [IPOEKTHBIA MHTEPBAJl YCTAHOBKH LIEMEHTHOIO MOCTA 110 CTBOJLY U IO BEPTUKAJIH,
"  cXeMa CKBaXHHBI C TapaMeTpaMH KOHCTPYKIMHU (00CaJHBIX KOJIOHH, OTKPBITOTO CTBOJIA);

" [apaMeTphl KOJOHHBI TPyO, yepe3 KOTOPYI BEAESTCS YCTAaHOBKAa MOCTa (AMaMETphl, JJIUHBI
CEeKITUi);

» TeMIlepaTypHbIi IpodwIb 1Mo TIIyOHuHE;

* npoduab CTBOJIA CKBAKUHBL

"  [POCKTHBIC IUIOTHOCTH IIEMEHTHBIX PACTBOPOB U OY(PEPHBIX JKUIKOCTEH;,

"  JJaHHBIE 110 IUIACTOBBIM JIABJICHUSM;

" JIaHHbIE 110 JIABJICHUSAM TUAPOPA3PhIBA ILIACTOB;

" mapameTpsl OypoBOTo pacTBOpa (THIIL, TNIOTHOCTh, PEOJIOTHUECKUE MTapaMETPHhI);

®  CBCACHMA O BO3BMOXHBIX OCJIOXKHCHHAX M PHUCKaX.
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10. MATEPWAIbI ANnA UEMEHTUPOBAHUA

B kawectBe MaTepuanoB g LEMEHTHPOBAHHS JOJKHBI TMPUMEHSTHCS MOPTIAHILIEMEHTHI
tamnoHaxueie o ['OCT 1581 wmmm ISO 10426.1. Paspemaercss MCIONBb30BAHUE CIIEUATBHBIX
LIEMEHTOB 3aBOJICKOIO MPOU3BOJICTBA, BHIMYIICHHBIX MO TEXHUYECKUM YCIOBUSIM WM OTPACIEBBIM
CTaHJapTaM, YTBEP)KJIEHHbIM B YCTaHOBJIEHHOM Iopsjke. JlomyckailoTcs K NPUMEHEHHUIO
TaMIIOHAKHbIE KOMIO3UIIMM CYXUX MaTepHUajioB, M3TOTOBJICHHbIE 10 TEXHHUYECKUM YCIOBHSIM U
TEXHOJIOTUYECKUM perjiaMeHTaM, pa3pa0OTaHHBIM CIEHUATU3UPOBAHHBIMA WHCTHTYTaMHU WU
COOTBETCTBYIOIKMMH CTPpYKTYpHBbIMH nopazaencHusMu [TAO «HK «PocuedTs» n/mmm OT'.

HeO6XOI[I/IMO IIPOBEACHUC J'Ia60paTOpHBIX HCIIBITAaHUI BCEX MaTc€puralioB H/Uau CyXuUX HEMCHTHBIX
CMGCGfI, NpeaAHa3HAUYCHHBIX JId MPUTOTOBJICHUA M 3aTBOPCHUA LHEMCHTHLIX PAaCTBOPOB J0 Hadalia
MO6I/IJ'II/ISaI_[I/II/I MaTCpHraJIOB Ha 00BEKT IIPpOBCACHU pa60T.

OT10op npob 1 npoBeieHus 1a00paTOPHBIX MCIIBITAHUM JOKEH MPOBOJUTHCS B COOTBETCTBUHU C
I1ISO 10426.2.

10.1. BbIBOP MATEPUAIOB anA KOHKPETHbIX FOPHO-
FEOJIOFOTEXHUYECKUX YCITOBUU

BI)I60p MaTCpruajIoB OJid HEMCHTUPOBAHHUA W HX KOMHO?;I/IIIHﬁ OCYHICCTBJIAACTCA OTACIBHO [JIA
KaH(HOﬁ CCKIIMU CKBAKHUHBI UJIN CTYIICHU O6C&I[HOI71 KOJIOHHBI C YYCTOM CJICAYROIIUX Tpe6OBaHI/II713

" Marcepualibl H C(l)OpMI/IpOBaHHI)II\/'I N3 HHUX KaMCHb OOJDKHBI COOTBETCTBOBATH JUAIla30HY
CTATUYCCKUX TCMIICPATYP B CKBA)KUHC 110 BCEMY MHTCPBATY HICMCHTHPOBAHUS;

"  pelenTypa IEMEHTHOIO pacTBOpa MoJA0OUpaeTcs Mo JUHAMHUYECKON TeMIepaType U AaBJICHUIO,
OKHJIAeMbIM B IIEMEHTHPYEMOM HMHTEpBajie CKBAKHUHBL;

" [UIOTHOCTh IEMEHTHOI'O pacTBOpa JOJIKHA ObITh HE HUXKE IJIOTHOCTH OYpOBOIO pacTBOpa.
OrpaHudeHreM BEpXHEro mpejena IUIOTHOCTH LEMEHTHOTO pacTBOpa, IMPH IPOUYUX PaBHBIX

YCIOBUAX, SABJKCTCA HCEAONYIICHUC paspbiBa IIOPOA 1101 JIECTBUEM THUAPOANHAMHUYCCKOI'O
AaBJICHUA B IMPOLCCCC HEMCHTUPOBAHMA.

[leMeHTHBIN KaMEHb MPU HAJTUYUU B HIEMEHTUPYEMOM MHTEPBAJIE arpeCCUBHBIX CPEJl TOJIKEH OBITh
KOPPO3UOHHO-CTOMKHUM K BO3JEHCTBUIO ITUX CPE.
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11. XUOKOCTU AnA ULEMEHTUPOBAHUA

11.1. BY®EPHbIE XKUOAKOCTWU

[TpumMenenre Oy(epHBIX KHAKOCTEH IS HMCKIIOYEHHS B3aUMOJICHCTBHsS OypoOBOrO pacTBopa ¢
IIEMCHTHBIM HpI/I YCTaHOBKC OEMCHTHBIX MOCTOB, HpOBeI[CHI/II/I PI/IP, I_[eMeHTI/IpOBaHI/II/I O6caI[HbIX
KOJIOHH HE3aBHCHMO OT MX Ha3HAYEHHUS, B TOM YHCJIC [IECMEHTUPYEMbIX CTYICHIMH WU CEKIIUAMH,
00s13aTeNbHO.

Jlnst obecriedeHrsi BBICOKOM CTENEHM BBITECHEHHsT OYpOBOTO pacTBOpa CIEAYEeT MPHUMEHSTh
OydepHble KUAKOCTH C IIACTUYECKON BA3KOCTHIO M JMHAMUYECKUM HaNpsKEHUEM C/IBUIa BBILIE
COOTBETCTBYIOLINX XapaKTEPUCTUK OYypOBOTO pAacTBOpa, a TakKKe KOMIUIEKCHbIE Oy(epHble
CUCTEMBI.

[TnotHOCTH Oy(hepHBIX KUIKOCTEH U IIEMEHTHBIX PACTBOPOB JOJKHA OBITH MO00paHa Tak, YTOObI
MPeJOTBpAIaTh NPUTOK (DIFOMIOB U3 MPOHHUIIAEMBIX MOPOJ M HE BBI3BIBATH THAPOPA3PHIBA IMTOPOI.
[Ipu 3TOM ONTUMANIbHOI SBISETCS CIENYIOIIas TUIOTHOCTHAS HepapXus - IUIOTHOCTh CIENyIOIIen
3aKauyMBaeMOM XHUIKOCTH JOJDKHA ObITh Ha 10% Oonmpmie mioTHOCTH mpenbiaymei. I[lpu sTtom
00s13aTeTbHO TMPOM3BOAUTHL TPOBEPKY HA HEMPEBBIICHUE MJaBICHUS TUAPOpPa3phiBa MOPOI.
JlonmyckaeTcsi MpUMEHEHHEe XUMHUYECKH aKTUBHBIX Oy(EpHBIX JKUAKOCTEH C IUIOTHOCTHIO MEHBINE
WI0THOCTU OypoBoro pactBopa. O0bvem Takoil OydepHON KUAKOCTU JOHKEH BBIOMPATHCS UCXOIS
u3 TpeboBaHui 0OecreueHrs KaYeCTBEHHON OUYMCTKH CTBOJIA CKBaXKMHBI OT OypOBOT'O PacTBOpA.

Jlnst ompeneneHusi TUIOTHOCTH Oy(EepHBIX JKHIKOCTEH M IIEMEHTHBIX PAacTBOPOB HEOOXOIMMO
UCMOJb30BaTh  I'ePMETU3MPOBAHHBIE  pBIYAXKHBIE  Bechl-IuIoTHOMep.  Ilpu  oTcyrcTBHHM
TepMETU3UPOBAHHBIX  BECOB-TUIOTHOMEpPA JIOMYCKAETCS HCIIOJNB30BAHMUE PBIYAKHBIX  BECOB-
IUIOTHOMEPA, MCTIOJIb3YEMbIX [UI ONpeAeTIeHHs MIIOTHOCTH OypOBOro pacTBOpa, COOTBETCTBYIOIINX
TpeboBanusiM ISO 10414.1 u npu coOmogeHun TpeOOBAHUN allbTEPHATUBHON MPOLETYPHI
OIpeJIesIEHUs INIOTHOCTHU LIEMEHTHOT'O pacTBOPa B COOTBETCTBUM ¢ TpeboBaHusimu 1SO 10426.2.

bydepHnas xuakoctb n ee (UIbTpaT HE JOJDKHBI YXYIIATh KOJJIEKTOPCKHE CBOMCTBA IMOPOJ
MPOJYKTUBHBIX IJIACTOB.

BydepHble KUAKOCTH MOIKHBI OBITh XUMHUYECKM COBMECTUMBI C OypOBBIM M ILIEMEHTHBIM
pacTBOpamMH, TOPHBIMH MOPOJaMH, a TaKXke ¢ 00caAHbIMU KoJIOHHaMU. COBMECTUMOCTb OydepHoi
KHUJKOCTU TpeaycMaTpUBaeT €€ CIOCOOHOCTh 0Opa3oBbIBaTh CMECH C OypOBBIM U IIEMEHTHBIM
pacTBOpamMu, KOTOPbIE HE MOABEPTalOTCsl HeXKeNaTeIbHbIM XUMHUUECKUM U (PU3NUYECKUM peaKIusiM,
a TaKXKe ee HEUTPaJIbHOCTh K TOPHBIM IIOpOJaM IIEMEHTHPYEMOrO HWHTEpBajla CKBaXUHBI U
oOcanHbIM KOJIOHHaM. bydepHas >XUAKOCTP HE JIOJDKHA BBI3BIBATH pa3MbIB, PAaCTBOPEHHE,
HaOyxaHue, OOBaJIMBaHHME TOPHBIX MOPOJ U KOPPO3HIO OOCATHBIX KOJOHH, B TOM YHCJE MpU
OCTaBJICHUH B 3aTPYOHOM MPOCTPAHCTBE MOCIE LIEMEHTUPOBAHUSI.

Heo0xoauMo HcIonp30BaTh JIOCTaTOYHBIA 00beM OydepHOi kuakoctu Uit 3¢p(HEeKTUBHOTO
yaajienusi OypoBOTO pacTBOpa M3 BCEX YYACTKOB 3aTPyOHOTO MPOCTPAHCTBA, KOTOpPHIE OYIyT
neMeHTupoBaTbcs. OObluHO 00BeM Oy(epHbIX >KUIKOCTEH omnpezaensercs 3 TpeOoBaHMH
oOecrieYeHns BpEMEHH KOHTaKTa CO CTEHKOW CKBaXHHBI B OTKPBITOM CTBOJIe He MeHee 10 MUHYT
WM UHTEpBaJIa 3all0JIHEHUS B OTKPBITOM cTBOJIe HE MeHee 300 M.

VYnanenue OypoBOro pacTBOpa HE MPOUCXOAUT MOMEHTAIBHO, U 3aHMMAET OMpPEIEICHHOE BpeMsl.
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Brexymiast cuna noroka OydepHoi )KUIKOCTH pa3MbIBaeT CTPYKTYPHUPOBABIIHICS OypOBOii pacTBOp
70 TeX TOp, MOKa €ro CIHEIJICHHE CO CTeHKaMM KOJOHHBI M CKBR)XHMHBI HE OociadeBaeT 10 TaKou
CTETIeHH, KOTJIa €ro AajbHelee yaleHue MPOUCXOAUT 3a CUET Pa3HHIIBI B IJIOTHOCTH U CKOPOCTH.
B 3aBucuMocTH OT ycloBHH yJalieHHE TaKoro pactBopa OydepHOi KHIKOCTBIO MOXKET 3aHMMAaTh
6onee 10 MUHYT.

JIBM>KeHHE KOJOHHBI 00CagHBIX TPYO M NMPUMEHEHHE CKPEOKOB YIIydIlaeT yJalieHue OypoBOTO
pactBopa H3 CKBaXuHBL. [lpm 3ToM HeoOXomumo orneHuBaTh A(PQGEKTh CcBAOUPOBaHUS,
MOPITHEBAHUS ¥ HATPY3KH, NEHCTBYIOIINE HA 00CAIHYIO0 KOJIOHHY B TIPOIECCE PACXKUBAHUS W/UIH
BpAICHHS U TIPOBOJIUTH OLIEHKY PHCKOB ITyTEM IPOBEJCHHUS COOTBETCTBYIOIINX PACYECTOB.

11.2. 3HAYEHUA OCHOBHbIX KOHTPOJIbHbIX MNMAPAMETPOB LUEMEHTHbIX
PACTBOPOB

3HayeHUs] OCHOBHBIX KOHTPOJIbHBIX MapaMeTpPOB MPHUBEACHBI ISl UCHBITAHUN, MPOBEACHHBIX IO
METOJIMKaM, OIIMCAHHBIM B COOTBETCTBYIONMX YacTax SO 10426.2, eciu HEe yKa3aHO HHOE.

11.2.1. BPEMAs 3Ar'YCTEBAHUS LLEMEHTHOIO PACTBOPA

PacueTHass TpOMOIKHMTEIBHOCTh TpoIecca IIEMEHTUPOBaHHMS O0CAIHOW KOJOHHBI HE JO/DKHA
npeBblmaTh 75 % BpeMEHWM Hadaia 3arycTeBaHUs IIEMEHTHOIO pacTBOpa IO pe3ylibTaTaM
1a00paTOPHBIX HMCIBITAaHUH. MICX0qHAsS KOHCHUCTEHIUS IIEMEHTHOIO pacTBOpa JOHKHA COCTABIISITH
10-25 Be.

Ecmu Ipu  3aTBOPCHUN  UCIIOJIB3YCTCA OCpCAHUTCIIbHAd €MKOCTb WM  EMKOCTb  JJIA
MNpeaABapUTCIIBHOTO CMCHIMBAHUA, TO IMPU IMPOBCACHUHN HUCIBITaHUH JOJDKHO YYHMTBIBATBCA BPEMS
HpC6BIBaHI/I$I pacTBOpa Ha ITOBECPXHOCTHU (aTMOC(i)epHoe JAaBJICHUC, TEMIICpATYypa HaA HOBerHOCTI/I).

BpeM}I 3aryCreéBaHus JOJIZKHO BLI6I/IpaTBCH C Y4C€TOM BO3HHUKHOBCHHSA HereﬂBHﬂeHHOﬁ CUTYyalluH.
I[J'If[ pa60T OpOAOJDKUTCIIBHOCTEIO MCHEC JIBYX 4HaCOB 3arac 1o BpPpEMCHU 3aryCTeBaHUs OOJIKCH
COCTaBJIATb HC MCHEC OJHOI'O Yaca.

Jlji1 KOPpPEKTHOTO ONpPEENICHNs BPEMEHHU 3aryCcTeBaHUs HEOOXOAMMO MPOBOAUTH TECTUPOBAHUE C
YYETOM OCTAaHOBOK 3aKauyKd XKHUJKOCTeH (cOpoc mpoOok, paboTa ¢ MOABECKONH XBOCTOBHMKA U T.II.)
VM3MEHEHUS TeMIIEpaTyphbl B UHTEPBAJIE pa3MEIICHHS [IEMEHTHOTO PACTBOPA 32 BPEMsI OCTaHOBKH.

[Ipu ompeneneHuyn BpPEMEHM 3arycTeBaHUs HEOOXOJMMO YUYUTHIBATH HAYAJIBHYIO TEMIIEparypy
LIEMEHTHOrO0 pactBopa. Ecim Ttemmeparypa MaTepualoB i LIEMEHTUPOBAHUS M KUIAKOCTH
3aTBOpPEHMsI B JAOOPATOPHBIX YCIOBUAX OTJIMYACTCS OT TEMIIEPATypbl MaTEpHUajioB U KHUAKOCTU
3aTBOPEHHs B TIOJIEBBIX YCIOBUAX Oosiee yeM Ha 5°C, TO MaTepHaibl M KUIKOCTH 3aTBOPEHUS
HE00XO0IMMO HarpeTh WIK OXJIaJUTh A0 TEMIEepaTyphl PHU BHINOJIHEHUN Pa0OT COOTBETCTBEHHO.

Bpewmsi 3arycreBaHus Mo pe3yibTaTaM MOATBEPKIAIOMIETO MCIBITAHUS JIOJDKHO OTJIMYAThCS OT
pe3yabTaTOB MWJIOTHOTO HCHOBITAaHUS He Oonee dYeM Ha 45 MHHYT Ui pacyeTHOU
MPOJOJKUTENFHOCTH pabOThl MEHee MATH YacoB M He Oosiee yeM Ha 60 MUHYT JUIsl pacdeTHOMN
MPOJOIDKUTEILHOCTH paboThl Oojiee MATH YacoB.

B oTdere o nmpoBeneHnH J1aOOPaATOPHBIX MCTIHITAHHUN TOJKHA YKa3bIBATHCS NUCXOTHAS KOHCHCTEHIIUS
LIEMEHTHOIO0 pacTBOpa, BpeMs Hauyajga 3arycTeBaHMsi U BpeMs JIOCTIKEHUS PAacTBOPOM
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koHcuctermuu 30, 50, 70, 100 Be. K oTuety momkeH npunaratscs rpadhuk Habopa KOHCUCTEHIIUU C
JaHHBIMH O PEKUME UCTIBITAHHH.

11.2.2. BOJOOTAAYA LEMEHTHOIO PACTBOPA

Bomootnaya ieMeHTHBIX pacTBOPOB IS IIEMEHTUPOBAHUS 00CAIHBIX KOJIOHH (TIPH HEOOXOIUMOCTH
OTPaHMYEHUS] JIAHHOTO I1apaMeTpa IO TE€OJOIMYECKHM YCIOBUSAM) JOJDKHA COCTaBIATh 250-
1000 mn/30MuH, JUTsl IEMEHTUPOBAHUS IKCILTyaTallHOHHBIX 00CAIHBIX KOJIOHH M XBOCTOBHUKOB OT
50 o 100 ma/30MuH, a U1 30H ¢ BEPOSTHOCTHIO BOSHUKHOBEHH niepeToka — MeHee 50 mii/30MuH.

11.2.3. BOAOOTAEJIEHUE LEMEHTHOIO PACTBOPA

Bonootnenenue ajis WHTEPBAIOB CKBaXHH C yrioMm HakioHa no 10° - we Oonee 2,5%, s
MHTEPBAJIOB CKBaXXHH C yriioM HakioHa oT 10° mo 45° - ne Gonee 1,0 %, A5 MHTEPBAIOB C yrioM
HakJIoOHa Ooiiee 45° W rOpU3OHTAIBHBIX — HYyJeBoe. sl SKCIUTyaTallnOHHBIX O0CAIHBIX KOJIOHH U
XBOCTOBHKOB BOJIOOT/CIICHUE [IEMEHTHBIX PACTBOPOB JIOJDKHO OBITH HYJIEBBIM HE3aBHCHMO OT yIJia
HAKJIOHA CTBOJIA CKBaYKUHBI.

11.2.4. PEOJIOrTMYECKUE MAPAMETPbI XXULOKOCTEWN

Peonornueckue mnapameTpbl >KMIKOCTEH MTOJDKHBI OBITH IMOJOOpaHbl Tak, 4TOObI coOirofanach
peosioruyeckasl uepapxusi KMJIKOCTEH, TO €CTh I'pPaJUEHT (PPUKIMOHHOTO AABJICHUS CJENYIOLIEH
3aKauyMBaeMoOM XHUJIKOCTH JoJKeH ObITh Ha 20% Oonblie rpagveHTa (QPUKIMOHHOTO JaBJICHUS
MpenbIAyIel KUIKOCTH MPH COOTBETCTBYIOIIMX IMPOU3BOAUTENBHOCTSAX 3akauku. [Ipu sToM He
JIOJDKEH BO3HHUKAThb THAPOPA3phIB TOPHBIX IIOPOJ BO BpeMs IPOBENEHUS ILIEMEHTHPOBAHMS.
Mertoanka pacdera rpagueHTa GPUKIIMOHHOTO JaBieHus npuseaeHa B [ISO 10426.2.

11.2.5. MMIPOYHOCTb LIEMEHTHOI' O KAMHA

[IpoyHOCTH 1IEMEHTHOTO KaMHs JOJDKHA OBbITh JOCTaTOYHOM il OoOecrneueHusl LEI0CTHOCTH
LIEMEHTHOIO KaMHs IIpYM BO3HMKAIOIIMX HArpy3kax BO BpEMs IPOBEACHUSA AAIBHEUIINX
TEXHOJIOTUYECKHX Olepannii. 3HaueHre MPOYHOCTH LIEMEHTHOTO KaMHS yKa3bIBaeTcs B MPOEKTHOU
JOKYMEHTAI[MM Ha CTPOMUTENbCTBO CKBaKMHBI. IIpHM IEMEHTHPOBAaHMM XBOCTOBMKOB HEOO0XOIUMO
YUHUTBIBATh TEMIIEPATypbl B HI)KHEM M B BEPXHEHM 4YacTHM WHTEpBaja LEMEHTHPOBAaHUA. OTH
TEMIIEPATypbl MOTYT 3HA4YUTENBbHO OTIMYaThCs. OIpenencHue NPOYHOCTH LEMEHTHOIO KaMHS
clelyeT IPOU3BOANT MPU TEMIIEpAType B BEpXHEN 4acTH MHTEpBasia ieMeHTHupoBaHus. K otuery o
MPOBE/ICHUHU J1a0OPATOPHBIX HCIBITAHUN JOJDKEH MNpuiiaratbesi rpaduk Habopa MPOYHOCTH C
JAHHBIMH O PEXUME UCIIBITAHU.

11.2.6. CTABUJIbHOCTb UEMEHTHOIO PACTBOPA

31ech noa CTa0MIBLHOCTRLIO OEMCHTHOTO pacCTBOpa IIOHHUMACTCA €ro CCAUMCHTAllMOHHAA
yCTOﬁqI/IBOCTB, TO €CTh CIIOCOOHOCTH CHCTEMBI HpOTHBOI[CfICTBOB&TL OCCOAHHUIO YaCTHIL (CI/IJ'IC
TfDKeCTI/I) B COCTOSIHHH ITOKO.

HCMCHTHBIG PacTBOpPbI OOJIKHEBI OBITH Ce,I[I/IMeHTaHI/IOHHO'YCTOP'I‘IHBBIMPI HC TOJBKO BO BpEMA

IIPUTOTOBJIEHUSI PACTBOpPAa HA YCTbE, HO U B YCIOBUAX CKBAXUHHBIX TEMIIEpaTyp U AABJICHUM.
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Paznocts mioTHOCTEH HEMCHTA MCXKAY BCPXHUM M HHKHUM OTPC3KaMU HC NOJIKHA MPCBLINIATH

0,06 r/cm’.

11.2.7. CTATUYECKOE HAIPS)XEHWUE CABUIr'A UEMEHTHOIO PACTBOPA

[Tocne pa3memnieHHsi IIEMEHTHOTO pacTBOpa B 3aTpyOHOM MPOCTPAHCTBE HAYMHAETCS €ro
CTpyKTypooOpazoBanue. B mporecce crpykrypoo6paszoBanus u pocra CHC nemeHTHOro pactopa
MPOUCXOJIUT CHUKCHUE THUAPOCTATHUYECKOTO JABICHHS €ro CTOJ0a M, KaK CIEICTBHE, BOSHHKACT
OIMACHOCTH MPOHUKHOBEHHUS IJIACTOBBIX KUIKOCTEH U T'a30B B 3aMIOJHEHHOE [IEMEHTHBIM PACTBOPOM
KOJIBLIEBOE 3aTPYOHOE MTPOCTPAHCTBO.

JIsisi IEMEHTHBIX PacTBOPOB, MPUMEHSEMBIX ISl IEMEHTUPOBAHUS 30H C BBICOKOH BEPOSTHOCTHIO
BO3HUKHOBEHHUS TIIEPETOKOB, JOJDKHO OMPEISISIThCS BPEMsl TEPEXOJHOTO TIEpUOJa W BpPEMS
noctuxenust kpurudeckoro 3HaueHus CHC (47,9 Ila wmm 100 ¢ynt/100 (bYTZ). Bpems
MIEPEXOJTHOTO IpoIiecca MEMEHTHOTO PacTBOpa JIJIsl TAKMX 30H HE JOJDKHO MPEBBIIATh 45 MUHYT, a
BpeMs HocTikeHus kputuaeckoro 3HadyeHuss CHC nomxHo 6Tk He MeHee 30 MUHYT.
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12. TEXHOJNOIM'M4YECKAA OCHACTKA

K »snemeHTaM TEXHOJOTMYECKOM OCHAcCTKM OOCaJHBIX KOJOHH OTHOCATCS BCE YCTpPOMCTBA,
BKJIIOUYAEMBIE B COCTaB 00CaJAHON KOJIOHHBI UJIM MOHTHUPYEMBIE Ha €€ BHYTPEHHEH WM HapyXHOU
MIOBEPXHOCTH, SBIIAIOIIUECS HEOTHEMJIEMON 4YacThl0 CHOPMHPOBAHHOM Kpenmu CKBaKUHBI WIIH
BBITOJIHSAIOINE TEXHOJIOrMYeCKHe (PYHKINUU JUIS YCHEIIHOTO CITyCKa U IIEeMEHTHPOBAHUS 00CaIHOM
KOJIOHHBI.

DJeMEeHTHl TEXHOJOTUYECKOW OCHACTKH, B TOM YHCJE UX pPe3bOOBBIE COCTUHEHHS, CTHIKOBOUHBIE
y3JBl U Jp., BKIIOYaeMbIe B COCTaB 00CATHOW KOJIOHHBI, HE JOJKHBI CHH)KATh €€ TePMETHYHOCTD,
pacueTHyl0 MPOYHOCTh Ha paCTsDKEHHE, CxaThe, M3ru0, a TakkKe JOJrOBEYHOCTh C Y4YETOM
KOHKPETHBIX TOPHO-TEOJIOTO-TEXHUYECKUX YCIOBUH WX pPa0OTHI (TemrmepaTypa cTaThyecKas Hu
JUHAMHYECKas, HAIMYUE UM OTCYTCTBHE arpECCUBHBIX CPEI U JIp.).

TexHonornyeckast OCHaCTKa MPOBEPSAETCSl HA COOTBETCTBUE AUAMETPY 00CaIHBIX TPYO M AMAMETpy
CKB)XHMHBI, & TAK)Ke HA BO3MOXXHOCTh €€ YCTAaHOBKH M (PUKCAIIMK HEMOCPEICTBEHHO Ha 00CaaHOU
Tpyoe. My(dThl ¢ 00paTHBIM Ki1allaHOM, OallIMaKH, YCTPOWCTBA CTYNEHYATOro LIEMEHTUPOBAHMS U
IaKepbl MPOBEPSAIOTCS HAa COOTBETCTBHE CHOCOOYy MX pa3OypuBaHUs, UX BHYTPEHHETO Juamerpa
JIMaMeTpy J10J10Ta Juid pa30yprBaHus U HA COOTBETCTBHE MAPKH CTAJIM TEXHOJIOIMYECKONH OCHACTKHU
Mapke cTajii 00cagHON KOJOHHBI. [IpoBepka TEXHOIOTNYECKOM OCHACTKU IPOBOAUTCSA /10 €€ 3aB03a
Ha 00BEKT MpPOBEICHUS PadoT.

HOHYCKaCTCH HCIIOJb30BaTh TOJBKO AJEMEHTHI TEXHOJOTHYECKOM OCHACTKH O6C8.I[HLIX KOJIOHH,
BBIITYCKAaCMBIC CepI/II\/'IHO WM 110 OTACJIBbHBIM 3dKa3aM CIHCOUAJIN3UPOBAHHBIMH 3aBOJaMH-
HU3TOTOBUTEIISIMH I10 TEXHUIECKOM AOKYMCHTAaIUU (nacnopT, CCpTI/I(I)I/IKaT Ka‘leCTBa).

12.1. UEHTPUPOBAHUE OBCAAHbIX KOJIOHH

JIyst mosrydeHusi paBHOMEPHOT'O 3allOJIHEHUSI KOJIBIIEBOTO MTPOCTPAHCTBA LIEMEHTHBIM PACTBOPOM U
(dbopMUPOBaHUS OJHOPOAHON TMPOYHOM IIEMEHTHONH OO0ONOYKH BOKPYr 0OCagHONW KOJIOHHBI
HEO0OXOMMO MPOU3BOIUTH IIEHTPUPOBAHUE 00CATHOM KOJIOHHBI B CTBOJIE CKBAKHHBI.

Tun n Mecra yCTaHOBKHM LIEHTPUPYIOIIMX 3JIEMEHTOB B 00S3aTEIILHOM MOPAJIKE PACCUUTHIBAIOTCA
IIPYU COCTABJIECHUU IUIaHa pabOT Ha LIEMEHTUPOBAHUE M KOPPEKTUPYIOTCS 110 JaHHBIM (aKTHUECKOTO
COCTOSIHUS cTBoJIa cKkBakMHBI 1o Marepuanam ['MC. Ilpu oTcyTcTBUU JaHHBIX 1O (aKTUYECKOMY
COCTOSIHMIO CTBOJIAa CKBaXXHMHBI JOMYCKaeTCs HCIOJIb30BaTh yCpPEeIHEHHbIE KO3()PUIIMEHTHI
KaBepHO3HOCTH, OCHOBAHHBIE Ha OIbITE PaOOTHI B COOTBETCTBYIOIIEM PETHOHE.

[lenTpupoBanue o0CagHOW KOJOHHBI CYIIECTBEHHO BIHMsSeT Ha 3(G(HEKTUBHOCTh 3aMEIICHUS
OypoBOrO pacTBOpa M Ha BEJIMYMHY OKBHUBAJIECHTHOW NHPKYISIHOHHOW TUIOTHOCTH MPHU
[IEMEHTUPOBAHUU CKBAKHH.

Benuunna neHTpupoBanus o0caaHON KOJOHHBI paBHas 70% cuuTaeTcsi MUHUMAJIbHO JAOMYCTUMOM
i o0ecrieyeHus KayeCTBEHHOTO LEMEHTHPOBAaHHUsS, HO O3TOr0 3HAYEHHUS MOXKET OBITh
HEZ0CTAaTOYHO ISl KOHKPETHBIX YCIOBUM.

BBuny CcinoXHOCTH YpaBHEHHM, MCIOJb3YyEMBIX JUIsl BBIYHUCICHUS CTENEHW LEHTPUPOBAHUS
o0caHOW KOJIOHHBI, OHM HE BKJIIOYEHBI B HACTOSIIYI0 TEXHOIOrMYecKyl0 MHCTPYKLHUIO, OJHAKO
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JUISL TOM T[ENIM UMEETCs CIISIUATH3UPOBAHHOE MMPOTPaMMHOE 00eCIiedeHHe, KaK Y TPOU3BOIUTENEH
TEXHOJIOTUYECKOW OCHACTKH, TaK W Y CEPBUCHBIX MPEINPHUITHI, B KOTOPOM HCIOIb3YIOTCS
MIPOBEPEHHBIC METOUKH pacuera. OQHONW M3 TaKUX METOAMK SIBIISIETCS METOJIUKA, pa3paboTaHHAS
Xancom JIxxyBkamom-Bomngom u J[xuanrom Byl.

! Juvkam-Wold H.C., Wu Jiang: «Casing Deflection and Centralizer Spacing Calculations», SPE Drilling Engineering,
pp.268-274, Dec. 1992 (SPE 21282).
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13. OBOPYOOBAHUE ANA LEMEHTUPOBAHUA

B 00s13aTenpHEBIN cOCTaB KOMILIEKTA ONEMECHTHUPOBOYHOI'O 060py,I[OBaHI/I5I AJIA IIPOBEACHMS OII€pallvii
HEMCHTHUPOBAHUA CKBAKUH NOJIKHBI BXOJUTh!:

"  HACOCHBIC arperarsl;

. CMCCUTCJIbHBIC YCTAHOBKH WJIM HCMCHTOBO3bI;
" OCpEeIHUTENIbHBIC YCTAHOBKHY;

*  0J0K MaHH(]OIBIOB;

"  JIMHHU BBICOKOTO JaBJICHHUS;

" CTaHOHUA KOHTPOJIA IIponecca HEMCHTHPOBAHU .

B 3aBHCHMOCTH OT TEXHOJIOTHYECKON CXEMBI HEMCHTHUPOBAHHUA OOJI?KHBL OBITH JOITIOJITHUTCIIBHO
MpeaAyCMOTPCHBI:

" EMKOCTH IS HaKalUTMBaHWS TEXHWYECKOH BOJBI W OypOBOTO pacTBOpa, MPUTOTOBIICHUS
OyhepHO KUAKOCTH;

"  EMKOCTH JUISl CyXUX MaTEpHUAIIOB U CMECEH;
"  EMKOCTH JJIA I'a30B;
"  YCTaHOBKA JUIs IPUTOTOBJICHUS CYXUX CMECEU Il HEMEHTUPOBAHUS;

"  KOMIIPECCOPHI JUIsl MHEBMAaTUYECKOW TPAHCIOPTUPOBKHU CHIMYYMX MaTepUalIoOB WIM a’palluu
JKUIIKOCTEM.

B 3aBucuMocTH OT reorpauyecKkux M KIMMATHYECKUX YCIOBUM pailoHa paboT pEeKOMEHIYyeTCs
MPUMEHEHHE [IEMEHTHPOBOYHOTO 00OPYOBAHUS B CIEAYIOUIUX BapUAHTAX:

= 000py/IOBaHHE B APKTHYECKOM HCTIOJHEHUU;

* MoOUIBHOE 000pyJ0BaHUE B 00YCTPOSHHBIX pailoHaX ¢ MOCTOSIHHBIMM MOIbE3AHBIMU MyTIMU
K OypOBBIM IUIOLIA/IKaM;

" KOMIUIEKCHl CTAallMOHAPHOTO OOOPYJOBAaHMS HA YIAICHHBIX U TPYTHOJIOCTYIHBIX OYpOBBIX
IUIOIAIKaX,

* o0opynoBaHHUE B MOJYJHLHOM HWCIIOJIHEHWU JJs JOCTaBKM BEPTOJETaMHU Ha aBTOHOMHBIC
OypOBBI€ ILTOIIAIKH.

Bce obGopynoBaHue, MCHOIb3yeMOE IPHU BBIIOJHEHUH pabOT MO KPEIUICHHIO CKBAXXHH JOJIKHO
UMETh COOTBETCTBYIOIIHE CEPTU(UKATHI COOTBETCTBUS TEXHUYECKUM TPEOOBAHUSAM, TEXHUYECKHE
MacropTa u Ipyrue JOKYMEHTBI, yIOCTOBEPSIONINE UX Ka4ECTBO.
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14. OCHALLUEHUE  JIABOPATOPUU 7 NMPOBEOEHUE
UCMNbITAHUA

[IpoBenenue n1abOpaTOpHBIX MCHBITAHUN HEOOXOauUMO Juis obecriedeHust Oe3aBapuiiHOCTH PadoT,
KOHTpOJISI KadyecTBa MCIOJIb3YEeMbIX MAaTEpHalIOB, IMPOBEACHUS ONTHUMHU3ALMH KOMIOHEHTHOTO
COCTaBa, MCIOJb3YEMbIX IMPH LIEMEHTUPOBAHUHU KUIKOCTEH W BBINOJIHEHUS HCCIIEOBATEIbCKOM
paboTHI IO MOUCKY HOBBIX MTyTEH PEIICHUs] BO3HUKAIOIIUX TEXHOJOTHYECKHX 3a]1ad.

B perunone mpoBeaenusi paboT MOMKEH OBITH OOecmeyeH A0oCTyn K jabopaTopuu, CHOCOOHOU
IPOBOANTH BCE BHIBI HEOOXOANMBIX HCIIBITAHHUH.

Bce naGoparopHoe o0opyqoBaHHE MJOKHO OBITH OTKAIMOPOBAHO MO COOTBETCTBYIOLIMM
MeToauKaMm, onucaHHbiM B [SO-10426.2. JlanHble KamuMOpPOBKH JOJKHBI PErHCTPUPOBATHCS WU
XPaHUTBCS JJIS TOCIIEAYIOMINX TPOBEPOK.

JlaGopaTtopHble WCHBITAaHUS MaTEPUAIOB IS I[IEMEHTUPOBAHUS, IIEMCHTHBIX pAcCTBOPOB H
OyhepHBIX KHUAKOCTEH JOKHBI TPOBOAUTHCA B cOOTBETCTBUH ¢ [SO-10426.2 u usmenennem Nel k
1SO-10426.2:2003.

Jlnst mpoBeneHust 1a00paTOPHBIX MCHBITAHUHN TEpe]l Ha4aJloM MPUTOTOBIICHHS CyXOW IIEMEHTHOU
CMECU LEMEHT U J00aBKU JOJKHBI OBITh M3 OJHOM MapTUH, W3rOTOBJIEHHOM B XOA€ OJHOIO
IPOM3BOACTBCHHOIO LMK, a BOJA JOJDKHA MPEACTABIATE cO00M o0paser] Bo/bl, KOTOPHI OyneTr
UCII0JIb30BaThCS IIPU ITPOBEIEHUH LIEMEHTUPOBAHHUS.

[Ipu cocraBneHUM TJIAHOB IIEMEHTUPOBAHMS CIIEAYeT MPOBOIUTH JaOOpaTOpHBIE UCIBITAHUS Ha
COBMECTUMOCTH OypOBOTO pacTBOpa ¢ OyPpepHO KUIKOCTHIO U OyhepHOM KUIAKOCTH C IIEMEHTHBIM
pPacTBOPOM.

IleMeHTHBIN pacTBOp HE JOJDKEH 3aKaYMBAThCs B CKBAXKHMHY 0€3 MOATBEP)KIAIOIUX Ja00paTOPHBIX
UCIBITAHUN TPUTOTOBJIEHHBIX CYXHX CMECed M IKHJIKOCTU 3aTBOPEHMsS, KOTOpbIe OyayT
MCIOJIb30BAThCS JUISl 3aTBOPEHUS LIEMEHTHOTO pacTBOpa Ha JJaHHOI paborTe.

Pe3ynbrartel moATBEp:KAAIOMIMX JTa0OpAaTOPHBIX HCHBITAHUA JODKHBI OBITH MPEJOCTaBICHBI
[ToapsimunkoM OTHOBPEMEHHO ¢ OKOHYATEJIbHOW BEPCUEN TJIaHA [IEMEHTUPOBAHUSA.

MuHuMalbHBIN TepedeHb MHQOpMalUKU B JIA0OpaTOPHOM OTYeTe OO0 HCHBITAHUAX I[EMEHTHOIO
pacTBopa sl IEeMEHTUPOBAHUS 00CaTHON KOJIOHHBI:

®  HaMMCHOBAaHUEC METOOHUKH I/ICHLITaHPIfl;

* IyOMHa ciycka 00cagHON KOJOHHBI MO CTBOJY M MO BEPTHUKAIU (ISl LIEMEHTHBIX MOCTOB —
MHTEpBaJl yCTAaHOBKU MOCTA);

"  JIMaMeTp HEMEHTHUPYEeMOU 00calIHOI KOIOHHEI;

" KOHICHTpanusA )IO63BOK B HEMCHTHOM paCTBOPE B IPOUCHTHOM COOTHOUICHUH I10 BECY CYXOT'0
HEMCHTA UJIN KOJIMYCCTBO JIMTPOB IIO68.BKI/I Ha TOHHY CYXOTI'O ICMCHTA,

®  BBIXOJ IECMCHTHOI'O pacTBOpa U3 O)IHOfI TOHHBI LIECMCHTA,
"  BOJOLEMCHTHOC OTHOLICHUC,
" IIJIOTHOCTH LIEMCHTHOI'O pacTBOpA,
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" 3Ha4YCHHE NABJICHUS MPH MPOBEICHUU WCIBITAHWA WM Ta0JIMIla U3MEHEHUS [aBICHUS BO
BpPEMEHH;

* 3a00ifHasg UUPKYIALMOHHAS TeMIeparypa WiIM Tabiauma W3MEHEHHs TeMIepaTypbl BO
BPEMEHHU;

* 3a00ifHas cTaTuyecKas TeMIeparypa Win TadlIuia H3MEHEHUs TEMIIEPaTyphl 10 TIyOHHE;
" [IPOYHOCTh LIEMEHTHOI'O KaMHs Ha cXaTue U rpaduk Habopa NpOYHOCTH;

" BpeMs 3arycTeBaHHs U rpaguk HaOOpa KOHCHUCTEHIMU (IPU UCIIOJIb30BAHMH TUKCOTPOITHBIX
100aBOK, HAIIPUMEpP CHIIMKATa HATPUS WM THUIICA, 00s3aTEIbHO JONOJHHUTEIBLHO yKa3bIBaTh
BpeMsi Havaya 3aryCTeBaHMs);

" BeJIMYMHY BOJOOTAAYH,
"  PEOoJIOTMYECKHE MapaMeTphl IEMEHTHOTO PacTBOPa,;

"  BCIHMYUHY BOJOOTACICHUA.
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15. 3AKNIOYUTENBbHbLIE PABOTbI

15.1. 3AKIIOYUTENbHBIE PABOTbI B MEPXAOA O3L

[Tocne mosydeHHWsT MABICHUS «CTOM» W CHIDKCHHS JABJICHUS HAa IEMEHTUPOBOYHOW TOJIOBKE [0
aTMoc(epHOro HEOOXOAMMO MPOBEPUTH TEPMETUYHOCTH OOPATHOTO KIIalaHa MPOBEPKON HATHUUS
W3JIUBa TPOJABOYHOW KUJAKOCTH U3 o0camHoW  KojoHHBI. OObeM W3IHMBA  JIOHKCH
KOHTPOJIUPOBATHCH.

B ciydyae HerepMeTHYHOCTH OOpaTHOTO KIiIaraHa HEOOXOAMMO MPOU3BECTH OJHO-, ABYXKPATHYIO
MOTBITKY BOCCTAHOBJIGHHUS €r0 TePMETHYHOCTH 3aKayMBaHUEM M BO3BpPATOM U3JIUBILICHCA
KUIKOCTU. Ecim repMeTMYHOCTh OOpaTHOro KiarmaHa BOCCTAHOBUTH HE YJajloCh, 3aKadaTh
W3IMUBLINICS 00BEM KUAKOCTU B KOJOHHY, TOBECTH JaBJICHUE HA [EMEHTUPOBOYHOI T'OJOBKE 0
BEJIMYMHBI, TPEBBIIIAIONICH AaBiIeHUE mepes omnpeneneHueM «crom» Ha 0,5-0,7 MIla, ocraBuTh
ckBaxxuHy Ha O3] mpu 3aKpbITOM LIEMEHTUPOBOYHOM I'OJIOBKE.

[ToBTOPUTH MOMBITKY CHSATHS IAaBJICHUS HA IIEMEHTUPOBOYHOW TOJIOBKE [0 MCTEUYEHUU BpPEMEHU
3aryCcTeBaHUs I[IEMEHTHOTO pacTBOpa y OaliMaka KOJOHHBI B COOTBETCTBHH C pe3yJIbTaTaMu
71a60PaTOPHBIX UCIIBITAHUN.

HpI/I OTKpLITOﬁ HCMeHTHpOBOHHOfI T'OJIOBKC (1)I/IKCI/Ip0BaTb 00BbeM HU3IHBa KHUAKOCTH BCJIICACTBHUC
TEMIICPATYPHBIX MPOHCCCOB B CKBAXHHC. B cilry4dac I/IHTGHCI/I(I)I/IKaIII/II/I H3JIMBa 3aKPbITh KpaH Ha
HCMGHTHpOBO‘IHOﬁ T'OJIOBKC€.

[Tpu 3aKkpbITON IEMEHTUPOBOYHON TOJIOBKE KOHTPOJIUPOBATH U (PUKCHUPOBATH JaBlieHHWE B Heil. B
cilydae pocTa JaBJeHUs I0MmycKkaTh yBenuueHue ero Ha 0,5-1,0 MIla ¢ mocneayrommum CHUKEHUEM
70 HMCXOJIHOTO M 3aMepoM oObeMa u3nuBIIeics xkuakoctu. [locne crabunuzanuu JaBieHHE
CHU3UTH 10 aTMOC(l)epHOFO, y6e)II/IBHH/ICI> B OTCYTCTBHUH HCIIPCKpAIaAOIICTroCA MEpEiIrBa KUAKOCTU
13 KOJIOHHBI.

O6C&,I[Haﬂ KOJIOHHa HWJIH 6ypI/IJ'H>HBIe TI)Y6BI, Ha KOTOPBIX IIOABCIICHA KOJIOHHA, JOJI?KHBI
HaXoauThCsa B INOABCIICHHOM COCTOSHHUHU Ha TaJeBOM CHCTEME. HpI/I BO3paCTaHUM Harpy3kKh Ha
KPIOKEC Ha 3-5 TC CHMKATh HAarpy3kKy a0 UCXOJHOI'0 3HAYCHH.

15.2. OBOPYAOBAHUE YCTbA CKBAXWUHbI

O6opynoBaHHe yCThbS CKBaKHWHBI JOJDKHO OCYIIECTBISATHCS IO YTBEP)KICHHBIM CXeMaM s
KaX/10T0 paiioHa, pa3paOOTaHHBIM B YCTAaHOBJICHHOM IOPsKE Ha OCHOBaHUU DeniepaibHbIX HOPM U
MpaBWJI B 00J1acTH MpOMBIIITIeHHON 6e3omacHocTH «[IpaBuia O6e3omacHOCTH B HEPTSIHON U ra30BOM
IIPOMBIIIJIEHHOCTH», YTBEP)KIEHHBIX INpuKazoM Pocrexnamzopa ot 12.03.2013 Ne 101, a Taxxe
COOTBETCTBYIOIIUX OTPACIEBBIX HHCTPYKIUH.

HpI/I OPOCKTUPOBAHNHN  KOHCTPYKIHWHU  CKBAXHWHBI W  OIPCACICHUUN }IOHyCTHMOﬁ JIINHBI
HCHCMCHTprCMOﬁ qaCTu O6C3,[[HOI>'I KOJIOHHBI, PACUCT HATAKCHHA KOJIOHHBI, paCd€T KOJIOHHLI Ha
IMPOYHOCTH CJICAYET NPOU3BOAUTE B COOTBETCTBUHU C MGTO)IHKOIZ, HU3JI0KCHHOH B I/IHCTPYKHI/II/I Io
pacucry O6C8.I[HBIX KOJIOHH AJId HC(I)TSIHLIX K T'a30BbIX CKBaXXHH.
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16. LUEMEHTUPOBAHUE XBOCTOBUKOB W MNOTAMUHbLIX
KOJIOHH

,HJ'IS[ IMPOBEACHNM A YCIICITHOT'O HEMCHTHUPOBAHNA XBOCTOBHUKOB U IMOTAMHBIX KOJIOHH H606XOI[I/IM02

* B mpormecce crmycka 00cagHON KOJOHHBI 10 IUIAHOBOW TIIIYyOWHBI, TMPH MPOMEKYTOUHBIX
IIPOMBIBKAX, IPOM3BOIUTH 00pabOTKYy OypOBOro pacTBopa Uil CHUKEHMsI U BbIPABHUBAHUS
PEONOrMYECKUX ITapaMETPOB.

* [locne cmycka 0oO6caaHOM KOJIOHHBI O MJIAHOBOM TTTyOMHBI MPOU3BECTH KOHTPOJIBHBIN 3amep
peosornyeckux napameTpoB. [Ipr HEOOXOIUMOCTH MPOU3BECTH JAONOIHUTEIBHYIO 00pabOTKY
OypOBOTO pacTBopa.

. HpOI/I3B€CTI/I IMPOMBIBKY CKBaXXHWHBI C MAaKCHUMAJIbHO BO3MOXKHOM IMPONU3BOAUTCIIBHOCTBIO B
JOCTaTOYHOM 00BeMe IIpu CTaOMIBLHBIX mapamMeTpax IIPOMBIBKH. MaKCI/IMaJ'ILHYIO
IMPOU3BOJUTCIIBHOCTD BI)I6I/IpaTI) M3 YCJIOBHA HCAONMYIICHHA BOSHUKHOBCHHA I'PIL.

=  Jlocie OKOHYAHUS IIPOMBIBKH COKPATHTb BPEMA HAXOXKACHUA CKBAXKHWHBI oe3 HUPKYJIAIUU 10
OKOHYAaHHA BbIMbIBA U3JIMIIKOB IECMCHTHOI'O PaCTBOpAa U3 CKBA’KMWHBI.

* JIpu LHEMEHTHPOBAHUU 3aKAYKY JKMIKOCTEH B CKBAXXHMHY BECTH ¢ MAaKCUMAJIBHO BO3MOXKHOM
MIPOU3BOJIUTEIBHOCThIO. MaKCUMaNbHYIO TMPOU3BOAUTEIBHOCTh BHIOMpATh U3  YCIIOBUS
HenonyuieHus Bo3HuKHoBeHus ['PIL.

g yBenuueHust 3p(HEKTUBHOCTH BBITECHEHHsSI OYpOBOI'O pacTBOpa LEIecO00pa3HO IMPOU3BOIUTH
pacxakxuBaHUE W/WIM BpallleHHe KOJOHHBI oOcagublx TpyO. Ilpum 3TOM HEoOXOAMMO OLIEHUBAThH
3¢ deKTs cBaOMpPOBaHUS, TOPIIHEBAHUS U HArPY3KH, AEUCTBYIOIIME Ha 00CaIHYIO0 U TPAHCIIOPTHYIO
KOJIOHHBI B TIPOLIECCE PACXaKUBAHUS W/MJIM BpAILEHUS U MPOBOJUTH OIEHKY COOTBETCTBYIOLIMX
PHUCKOB.

Heo0Oxo1uMo ONOJHUTENBHO MCMONb30BaTh Oy(QEepHYH KHUAKOCTH B OOIIEM 00beMe IMPOJaBKH,
noMuMo Oy(hepHOH >KHUAKOCTH TMepesl LEMEHTHbIM pacTBOpoM. bydepHas xuakocTb B o0beMme
MIPOJaBKU JOJDKHA OBITh pa3MelleHa B MHTEpBaJle MOJBECKH XBOCTOBUKA WJIM MOTaHOW KOJOHHBI,
YTOObl HCKJIIOYHUTH CMEIIeHHe OypOBOrO M IIEMEHTHOIO DPAaCTBOPOB B MOMEHT DPa3beIUHEHUS
XBOCTOBHKA U TPAHCIOPTHOM KOJIOHHBI U 00pa30BaHUs HEMPOKAYNBAEMOM MauKH.

IIpy wucnonb30BaHMM  THUKCOTPOINHBIX  IEMEHTHBIX pacTBOPOB  HEOOXOJUMO  COKpaTHUTh
IPOJOIDKUTEIBHOCTh OCTAaHOBOK 10 MHHMMyMa. Kpome Toro, HeoOXOIUMO YBEIHYHTH O0bEM
KUJKOCTH JJI BBIMBIBA U3JIMIIKOB IIEMEHTHOTO PacTBOPA.
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17. YCTAHOBKA LEMEHTHbIX MOCTOB

HeJ’IB YCTAaHOBKHU HEMCEHTHBIX MOCTOB — CO3JaHHC raSOHe(bTCBOI[OHerOHI/IHaeMOFO 6apbepa B
CKBAXXHMHC I H30JIA0UKU HNPOAYKTUBHLBIX TOPHU30HTOB, IICPEXOJa Ha BBILHGJIG)K&H.[I/II;'I OGT:GKT,
3a6ypI/IBaHI/IH HOBOI'o CTBOJIa CKBaXXWHBI, IIpU JIMKBUOJAIIUK OCJIOXXHCHUSA (HOFJ'IOH.[CHPI?I,
IMPOABJICHUA, O6B3,JIBI), KOHCCpBAIWH WJIN JIMKBUAAIIUHU CKBAXKUHBI.

Cyl11ecTBYIOT CIIEAYIONINE METO/bl YCTAHOBKH LIEMEHTHBIX MOCTOB:
"  YCTaHOBKA IIEMEHTHOI'O MOCTa Ha OaiaHc;
" OJIHOBPEMEHHAas 3aKauKa LIEMEHTHOI'O0 pacTBOpa C U3BJIEUEHUEM UHCTPYMEHTA;
"  YCTaHOBKA LIEMEHTHOI'O MOCTa EJIOHKOMH;
"  YCTaHOBKAa LIEMEHTHOI'O0 MOCTA C UCIOJIb30BAaHUEM Pa3/ICIUTEIbHBIX IPOOOK;

. KOM6HHHpOB3.HHBII>i MCTOA.

Hanuuwne OITIOPbI HeO6XOI[I/IMO JJIA YCHGMHOﬁ YCTAHOBKHU HEMCHTHOI'O MOCTA. B kadectBe OIIOPBI
JJIA HEMCHTHOT'O MOCTa MOXKET CIIYKHUTh.

* Bszkasg nauka — peKOMEHyeTcsl Uil YCTAaHOBKU MOCTa 0€3 MEeXaHWYEeCKOH ONOpbI UM HE Ha
32001 CKBaKMHBI. Pa3HMIIAa MEXIy IUIOTHOCTHIO OypOBOTO PacTBOpa M IUIOTHOCTBHIO BSI3KOM
Mayky JoJkHa ObITh He Ooiee 0,05 F/CM3, BSA3KOCTh He MeHee 150 CCK-l, JUIMHA T1aYKH, B
uzeasie, JoJKHa OBITh paBHA [UTMHE IIEMEHTHOT'O MOCTa Wi MUHIUMYM 100M.

= VTsKeleHHas Mmadyka — PEKOMEHAYCTCA JIs1 YCTAHOBKH MOCTa Ha 3a00 CKBa)XUHBI MJIM Ha
MCXaHUYCCKYIO OIIOpY. ITauka AO0JDKHA UMETH IJIOTHOCTh, KAK MUHHUMYM, PABHYIO INIOTHOCTH
HEMCHTHOTO paCTBOPAa U HE OCAKUBATHCA N0 3aTBECPACBAHUSA ICMCHTA.

* [lonnepxuBarolee yCTpOWCTBO — MOXKET MCIIOJIB30BAaThCsl KAaK CaMOCTOSITENbHO, TaK U B
KOMOMHAIIMK C BS3KOW WMJIM YTSHKEICHHON MAvyKoW ISl TIOBBIIICHHS YCIEIIHOCTH YCTaHOBKHU
MOCTOB.

= MoctoBas np061<a — HanOosee HaACKHad MEXaHNYCCKasa O11opa.

Jlg ycrmemHo#i yCTaHOBKM ILIEMEHTHOTO MOCTa Tepe]] HadajaoM 3akadyku Oy(hepHOU KUAKOCTU
HEOOXOUMO:

* JIpousBectu 00pabOTKy OYpOBOro pacTBOpa Jjisi CHI)KEHHS Y BBIPAaBHUBAHUS PEOJTOIMYECKHX
apaMeTpoB.

* [IpombITh MHTEpBAJ YCTAaHOBKM MOCTa C MAaKCUMaJbHO BO3MOYKHOHM IPOU3BOJUTEIBLHOCTBIO,
OJTHOBpeMEHHbIM  BpameHuemM 50-100 o006/MMH M pacXaKMBaHHUEM  HWHCTPYMEHTA.
MaxkcuManbHy0 IPOU3BOIUTENFHOCTh BBIOMPATh U3 YCIOBUS HEIOMYIIEHUS] BOSHUKHOBEHHS
I'PIL

* JIpoMBIBKY CKBa)XMHBI IPOU3BOJIUTH B 00bEME HE MEHEE OJHOTO IUKIIA MOCcle CTabuin3anun
I1apaMeTPOB MPOMBIBKH.

= Jlocne okOHYaHMS IPOMBIBKHU COKPATUTH BPEMA HAXOXKJACHUA CKBAKUHBI 0e3 HUPKYJIAIUNU 10
OKOHYAaHHA MPOJaBKH HEMCHTHOT'O pacTBOpa.

JUId yMEHBILEHUS 30HBI CMEUICHMS >KMIKOCTEH IPU YCTAaHOBKE LIEMEHTHBIX MOCTOB B HIKHIOIO
YacTh MHCTPYMEHTA BKJIIOYAIOT TPYObl MEHBILIETO TUAMETPA.
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[Tpu ucronbp30BaHUKM KOMIIOHOBKH C TPYOAMHM MEHBIIETO JAMAMETPa B CTBOJE TUAMETPOM MEHEE
311 MM, B KadecTBe TPyO MEHBIIETO AHMAMETpPa, PEKOMEHIYEeTCs MCIOJIb30BaHUE OYpPHUIIBHBIX TPYO
u/umn HKT nuamerpom 89 MM, 73 mm unu 63 mm. JlTiHA KOMIIOHOBKH U3 TPYO MaJIOTO JTUaMeTpa
nomkHa ObITh Ha 50 — 100 MeTpoB IJIMHHEE IEMEHTHOTO MocTta. IIpu 3ToM 00BeM MNpoaaBKU
JIOJDKEH OBITH PacCUMTaH M3 YCJIOBHS HEIOMYIICHHS CMEIIECHHUS IIEMEHTHOTO PacTBOpa C APYTUMHU
KHUJKOCTAMU BO BpeMs MoabemMa HHCTpyMeHTa. OObeM HENOKauKu MpU MpOAaBKE JOJDKEH
PaBHATHCS TPOU3BENCHUIO (DHMHATBHOW JUIMHBI IIEMEHTHOTO MOCTa Ha Pa3HOCTh BMECTUMOCTEH
OypuIBbHOM TpYOBI BEPXHEH CEKIIMU U TPYOBI MAJIOTO AuameTpa ¢ 3anacom 0,5 M- 1M,

HpI/I YCTAaHOBKE HLEMCEHTHBIX MOCTOB, TaKXE PCEKOMCHAYETCA MCIIOJIb30BATh B KOMIIOHOBKE
OTKJIOHHUTCIIb ITIOTOKA KHAKOCTU (HHBCpTOp). Eciu YCTAaHOBKAa HNCMCHTHOI'0O MOCTAa BBIIIOJIHACTCA
ITI0CJIC (bpeBepOBaHI/IH O6ca,Z[HOI>'I NN 6ypI/IJ'IBHOI\/'I KOJIOHHBI, TO OTKJIIOHHUTCJb IIOTOKA XHUAKOCTHU
HCIIOJIB30BATh 3aIlIPCIIacTCA N3-3da BBICOKOI'O pUCKa €TI0 3aKYIIOPHBAHUA METaTHYECKOM Cpr)KKOfI.

3akauky Oy(epHBIX KHAKOCTEH U LIEMEHTHOI'O pacTBOpa CIENYeT MPOU3BOAUTH C MaKCHUMAJIbHO
BO3MOXXHBIMU TIPOM3BOAUTEIBHOCTAMU CO CHUKCHHEM IIPOU3BOIUTEIBHOCTH B KOHIIE IIPOJABKH.
MaxkcumanbHyI0 IPOU3BOIUTEIFHOCTh BRIOMPATh U3 YCIOBUS HenomymeHus: BosHnkHoBenus ['PI1L.

IIpu 3akauke OyQepHbIX KUIAKOCTEH, LEMEHTHOIO pacTBOpa WU IMPOJABKE PpPEKOMEHAYETCS
IIPOM3BO/IUTH BpAIllEHUE KOJOHHBI TPYO co ckopocThio 50 — 100 06/MHH., ¢ y4ETOM TEXHMUYECKUX
XapakTepucTuK KosoHHBI OypmibHbIX TpyO m HKT, ykazanusix B macmopre. PacxaxuBanme
MHCTPYMEHTA Ha ATHX ATAINax HE POU3BOJIUTE.

[Tocne oOKOHYaHHWS TPOAABKH JUIS TNPEJOTBPAIICHHS pa3pymICHHs LEMEHTHOIO MOCTa
PEKOMEHYeTCs MPOU3BOANTH BPAIIEHHE KOJIOHHBI TPYO co ckopocThio 20 00/MHH, a M3BJICYCHHE
MHCTPYMEHTAa M3 MOCTa MPOM3BOIUTH cO CKOopocThio 6 — 10 m/mMuH (6e3 yyera BpeMeHM Ha
pa3dopKy KOJOHHBI).

BEBIMBIB M3JIMIIKOB IIEMEHTHOTO PAaCcTBOpa MPOW3BOAMTH TIOCIE TOAbeMa WHCTPYMEHTa HE MEHee
yeM Ha 100 M Hajx KpoBiei MocTa.

MaxkcumanbHas JJIMHa MOCTa, YCTaHAaBIMBAEMOT0 B OJIMH IpUEM Ha OajlaHc, He JIOJKHA MPEBBIIIATh
200 M, a TIpu MCTIOJIB30BaHUH TUKCOTPOITHBIX IIEMEHTHBIX pacTBOPOB — 150 M.

[Ipy wucnonb30BaHMM  TUKCOTPONHBIX  IIEMEHTHBIX pacTBOPOB  HEOOXOAMMO  COKpPaTUTh
IIPOJIOJKUTEIIBHOCTD OCTAHOBOK 10 MUHUMYMa U IPOU3BOJUTH BPALLEHUE HHCTPYMEHTA HE TOJIBKO
IIPU 3aKa4YKe KUAKOCTEM, HO M MPH U3BJICYEHUN MHCTPYMEHTA U3 IEMEHTHOro Mocta. Kpome Toro,
HE00XO0AMMO YBETUYUTh 00bEM MPOMBIBKHA HHCTPYMEHTA TOCJIE€ YCTAHOBKH MOCTA.
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18. PEMOHTHO-U3O0ONALUUOHHBIE PABOTDI

PeMOHTHO'I/ISOHHHI/IOHHHe pa6OTI)I OTHOCATCA K BTOPUYHOMY HEMCHTHPOBAHUIO.

I_IeJ'II/I IMPOBEACHNA PEMOHTHO-U30JIINUOHHBIX pa60T:

"  HCHPABJICHHUC HCKAYCCTBCHHOI'O IICPBUYHOI'O LECMCHTHPOBAHUA, BBUIY 06p330BaHI/ISI TPCIINH
B IEMCHTHOM KaMHEC WJINM HEIIOJIHOI'O 3aMCIICHUA 6ypOBOFO pacTBOpa HEMCHTHBIM;

* o0ecreueHue TePMETUYHOCTH Ha YYacTKaX, KOTOPbIE He ObUIM 3alleMEHTUPOBAHBI B MpOIECcCe
NEPBUYHOIO IIEMCHTUPOBAHUS B pE3yJIbTaTeé HEAONOABEMA IIEMEHTHOIO pacTBopa [0
IUTAHOBOM TITyOUHBI,

" JIMKBUJALMA MUTpalMy (IIIOMIOB MEXAY IUIaCTaMU U 10 MEKKOJIOHHOMY KOJIBLIEBOMY
IIPOCTPAHCTBY;

"  JIMKBUJAIMS OTBEPCTUN B 00CaAHON KOJOHHE, BHI3BAHHBIX KOPpO3ueH, nepdopanueii u T.1.

B 3aBucMMOCTH OT 3HAY€HUS NPUEMHCTOCTH M TUNA H30JMpyeMoro wuHTepBana PUP moryr
MIPOBOAMTHCS TPU BBICOKOM JaBieHWH (Bbimie napieHus ['PII) m mpu HU3KOM JaBiieHUM (HIDKE
nasnenus ['PIT).

[Ipu mnanupoBanuu PUP HeoOXoaumo ompenenuth TIyOHHY H30JIHPYEeMOrO HHTEpBala, €ro
MOIIHOCTh U TEMIIEPATYPY B HEM.

Br160op MaTepuanoB u texHosnoruu nposeneHuss PUP npousBoauTcs 1o pesyiabTaTaM OnpeaeaeHus
IIPUEMUCTOCTH LEJIEBOIO0 MHTEPBAJIa W HAIpPaBICHUSA IBWKECHHS XUIAKOCTH B 3TOM HHTEpBAJIC
METOJIOM HAarHeTaHUs B HETO JKUJIKOCTH I10]] 1aBJICHUEM.

KuakocTe ms ompeaesieHUs] MPHUEMHUCTOCTH HE JIOJDKHA COJIEp)KaTh MEXaHHUYECKUX TpUMecei
(6eHTOHUT, OAPUT, TECOK, KOJBMATAHTHI U T.IL.).

[Ipu ompeaeneHUM TPUEMHUCTOCTH  3aKaykKy HAYMHAIOT C MHHUMAQJIBHO  BO3MOXXHOUN
MPOU3BOJIUTEIIGHOCTH C JAJIBHEWITUM IIOIIArOBBIM  yBeIWYeHUEM. [Ipu 3ToM HeoOXoIumo
MOAJEPKUBATh TOCTOSIHHYIO —TMPOHW3BOAMTEIBHOCTh HAa KaXJAOM Iare 0 JOCTHKEHUS
crabmin3anuu  AaBiaeHUs 3akaukd. OOs3aTeNbHO BECTH YYET 3aKauyaHHOTO B CKBOXHHY U
BEpPHYBILIETOCS. B MEpPHBbIE TaHKM HACOCHOTO arperara oobema xuakocTu. Eciu crabunuzanuu
JABJICHUS JIOCTUYh HE YIAeTCs, TO 3TO MOXET OBITh OOYCIIOBIICHO 3aKyNOpKOW KaHAJIOB. B aTOoM
ciydae Heo0XoIuMo o00paboTaTh IENeBOM WHTEpBal M OYHUCTKM KAaHAJOB WM IPOBECTU
MMOBTOPHYIO nepdoparuto.

[Ipu Oonpmux 3HaYeHHUSX mpueMuctoctu (6omee 0,25 M3/MI/IH) HEOOXOIMMO TIPEIYCMOTPEThH
3aKa4yKy COCTABOB JIJIsl CHUYKEHHUS MPUEMHUCTOCTH Tiepenl mpoeaenrem PUP.

Jlns oOecriedeHus: pa3MelIeHUs Ka4eCTBEHHOTO M30JIMPYIOIIEro COCTaBa HAIPOTHB M30JIHPYEMOTO
UHTEpBaja HEOOXOIMMO 00ECIICUUTh MMOIBEM H30JUPYIOIIETr0 COCTaBa He MeHee YeM Ha 50 MeTpoB
BBIIIIE 110 CTBOJIY HaJl MECTOM 3a/1aBKH.

Bemonnenue PUP ocymectBisercss ¢ yuerom TpeGoBaHuil «®enepanbHBIX HOPM M TpPaBUI B
obOnactu TpoMbIIUICHHONW Oe3omacHoCTH «[IpaBuma Oe3omacHOCTH B HEPTSIHOW M Ta30BOM
IIPOMBIIIJIEHHOCTHY», YTBEPXKAECHHbIX mpukazom Pocrexnagzopa ot 12.03.2013 Ne 101 wu
PJ1 153-39-023.
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JUis WCKIIOYEHHs [EepeTeKaHus M30JIMPYIOLIEro COoCTaBa HIDKE M30JMPYEeMOro HWHTepBaia
HE00XO0AMMO MEPEKPBITh HIKHIOO 110 CTBOJIY YacTh CKBaXHUHBL. C 3TOMH 1enbio ucnons3yotr BYC
(mpy TepMEeTHYHOM 00caZHON KOJIOHHE HI)KE H30JIMPYEMOIr0 WHTepBana) WiM makep (Ipu
HErepMETUYHOCTU 00CaTHON KOJIOHHBI HUXKE N30JIMPYEMOT0 HHTEPBAJIA).

3akayka U30JIMPYIOLIETO COCTaBa 10 U30JIMPYEMOT0 UHTEpBaja mpousBoauTcs yepe3 kononny HKT
Wi OypUIIbHBIX TPYO, CIYIIEHHBIX B CKBAKUHY.

Jlyig ocymiecTBIeHUS 3aaBKU U30JIUPYIOLIEr0 COCTaBa B M30JIUPYEMbIl HHTEPBAJ T€pMETHU3IUPYIOT
3aTpyOHOE MPOCTPAHCTBO BHIMIE ATOr0 MHTEpBasa ¢ momouisio [IBO wmnm makepa u co3garor
He0o0X0IMMOE JJaBJICHHE B CIYLIEHHOW KOJIOHHE TPYO.
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19. UHEMEHTUPOBAHUE CKBAXWH B WHTEPBAIJIAX
MHOTIOJIETHEMEP3JbIX MOPOA4

Bydepnble sxuIKOCTH A IEMEHTUPOBaHUS 00CaIHbIX KOJIOHH B HHTepBasiax MMIIL, B Tom uucie B
Cllydasix  MpeIyCMAaTPUBAIONIUX  BBIMBIB  JKUJKOCTH HAa  IOBEPXHOCTh, JOJDKHBI  OBITh
HE3aMep3alollMU MPU CTaTHYecKor Temnepatype MMIL.

Jlis eMeHTHpoBaHUs 00caiHbIX KOJOHH B 30Hax MMII mpumeHsercss LeMeHT sl HU3KHX U
HOPMAJIBHBIX TEMIIEPATyp C YCKOPHUTEJIEM CXBAThIBAaHHS, MOAU(UIIMPOBAHHBIC THUIICOIEMEHTHBIC
cmecu. TemnepaTypa LIEMEHTHOIO pacTBOpa JA0JKHA ObITh CHUXKEHA O MUHUMAJIbHO BO3MOXKHOM, a
LIEMEHTHBIH pacTBOp JOJDKEH 00JaaTb HU3KUM TEIUIOBBIICICHUEM IIpU 3aTBOPEHUU U
(bopMHpPOBaHNY IIEMEHTHOTO KaMHsI [T TpeaoTBpaiienus pacrermieHnst MMIL.

HeMeHTHHC pacTBOpbl B 30HC MMII jomXHBI HUMETh HYJIEBOC BOJOOTACICHHUEC U BBICOKYIO
MOpOBOCTOﬁKOCTB.

IlemeHTHBI KaMeHb, Gopmupyembiid B ycinoBusix MMII nomkeH ObITh O€3ycallouHBIM, a €ro
TEIUIONPOBOAHOCTD JOJKHA ObITh MUHUMAJIbHOM.

[IpoyHOCTH 1IEMEHTHOTO KaMHS Ha CXKaTHe JJIsl IPOJOJIKEeHHs OypeHus 10JKHA ObITh He MeHee 2,1
MlIla npu Temnepatype GopMUPOBaHUS, PAaBHOW 3HAYCHHIO TeMIiepaTypsl B uHTepBaie MMII.
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20. UEMEHTUPOBAHUE CKBAXWH C BbICOKUMU
AOABJIEHUAMU U TEMIMNEPATYPAMU

[Iponiecc 11eMEHTUPOBaHUS MHTEPBAJIIOB CKBAXXMH C BBICOKMMH JIaBJICHUSMH W TeMIEpaTypamu
COINPSKEH C OIpPENCICHHBIMUA CJIOXKHOCTSAMH, TaK KaK (PU3NYCCKUE W XHUMHYECKHE CBOHCTBA
MIPUMEHSEMBIX MAaTEPUATIOB 3HAYUTEILHO U3MEHSIOTCS HE TOJILKO BO BpeMsl ITPOBEACHHS padboT, HO
U B T€UEHHUE JaJbHEUIIIEH KU3HU CKBAXKUHEI.

20.1. NNAHUPOBAHUE PABOT

ITpu BBIOOPE TEXHOIOTUU LIEMEHTUPOBAHMSI CKBAXKUH C BHICOKMMH JIaBICHUSIMU U TeMIepaTypaMu
KpalHe Ba)KHO IIPOBECTH TOYHYIO OLICHKY TEMIIEPATYpP B CKBAKHUHE.

HpI/IMeHﬂeMI)IG OEMCHTHBIC pPacTBOPbI U HeMeHTHI)If/'I KaM€Hb H3 HHUX JOJIKHBI OBITH
TepMOCTa6I/IJII)HI)IMI/I, TO €CTh COXPAaHAIOIINMU CBOA CBOMCTBa IIpHU HarpCBaHuu.

I{JI?[ npeaoTBpaliCcHUA CHUXKXCHUA IMPOYHOCTU HNEMCHTHOTO KaMHA IMPU MJINTCIIbHBIM BOSI[CﬁCTBPIPI
BBICOKUX  TEMIICPATYP H€O6XOI[I/IMO HCIIOJIBb30BaTh CIICHUAJIBHBIC LECMCHTHBIC CMECCU H
HaITOJTHHUTCIIN.

BBI/II[y TOr0, 4TO OTKJIOHCHHEC IIJIOTHOCTU HECMCHTHOI'O PACTBOpPAa OT MPOCKTHOIO 3HAYCHUA MOKCT
CYIICCTBCHHO COKpallaTb BpEMA 3aryCreBaHUsd LEMCEHTHOI'O paCTBOpPa B CKBAXHWHAX C BbBICOKUMU
AAaBJICHUSAMU M  TEMIICpaTypaMH, CICAYCT IMPOBOAWUTL IPCABAPUTCIBHYIO OLCHKY 3aBUCHUMOCTHU
BPEMCHU 3aryCcTeBaHus OT IINIOTHOCTU ICMEHTHOT'O pacTBOpA.

B npouecce noadopa penentypsl EMEHTHOIO pacTBOpa Ul LIEMEHTHPOBAHUS B CKBaKMHAX C
BBICOKMMH [JAaBJICHUSIMM U TeMIlepaTypamMH HEOOXOIUMO ONPENENIUTh HE TOJIBKO 3aBHUCHUMOCTh
BPEMEHHU 3aryCcTeBaHUs OT KOHLEHTPAlMM 3aMEIIUTENs] MNpU 3a00HHOW HMPKYISALMOHHON
TeMIlepaType, HO W BIMSHUE TEMIOEPATypsl Ha BpEMs 3aryCT€BaHMS IPU OJWHAKOBOU
KOHIICHTPALMK 3aMeUINTeNs], TaKk Kak Jaxe pasHumna B 5 °C MOXeT BbI3bIBATh CYIECTBEHHBIC
M3MEHEHHMsI BO BpeMeHHU 3arycreBaHus. Kpome Toro, HeoOXOIMMO MHPOBECTU OILIEHKY BIHSHUSA
BBIOpDAHHOTO  3aMEIIMTENIs Ha T[apaMeTphbl, perylupyeMmble JApyrUMHU jJo0aBKaMu  JUid
LIEMEHTUPOBaHMs (BOJI0OT/Ia4a, PEOJIOTHYECKHE TIOKA3aTeNH! U TIp. ).

B o0s3aTenbHOM MOpsAKE MpU MOAO0OpE pelenTyphbl EMEHTHBIX PACTBOPOB CIEAYET MPOBOAMTH
WCIIBITAHUS HA ONpEICIICHHe CTAOMIBHOCTH (CEIMMEHTAIMOHHOH YCTOMYHMBOCTH) IIEMEHTHOTO
pacTBopa B COOTBETCTBHH ¢ METOJIMKOM, n3noxkeHHoH B 11.15.6 1SO 10426.2:2003.

20.2. BbINOJIHEHUE PABOT

[Ipn BBIMOMHEHUH PabOT MO IEMEHTHPOBAHUIO CKBRXHH C BBICOKUMHU JABJICHHSMH U
TeMIepaTypaMd HEOOXOJUMO TPUMEHSATh OCPEAHUTEIbHBIE €MKOCTH JJIi IPUTOTOBJICHUS
IIEMEHTHBIX PACTBOPOB C IIEJIbI0 00ECIIeYCHHSI HEOOXOIMMOM TUIOTHOCTH IIEMEHTHBIX PACTBOPOB C
oTkIIoHeHHeM He Ooiee 0,01 r/cM® OT TLIAHOBOIA.

[lepen HauanoMm 3aKayky IIEMEHTHOTO pacTBOpa B CKBaXHMHY HE00X0AMMO oToOparh mpoly u3

OCpCI[HHTGJ'IBHOfI E€MKOCTH OJId OIPECACIICHUA €ro pPCOJOTHMYCCKUX IMapaMETpPOB C LECJIbIO OLCHKHU
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JaBJICHUH MTPU IPOBEIEHUH PaOOTHI.
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21. OUEHKA KAYECTBA BbINMOJIHEHUA PABOT

21.1. NOKASATENN YCMNELWHOCTHU BbINOJMIHEHUA PABOTbI

OCHOBHBIMH TTOKa3aTEIISIMH AJI OOCHKHW YCIICIIHOCTH BBIIIOJIHCHUA pa6OTBI 10 HEMCHTHUPOBAHHUIO
SABJIAKOTCA:

"  CBOCBPEMEHHOE IPEJOCTABICHHE MATEPHAIOB, 000PYOBAHHUS U [IEPCOHAIA B COOTBETCTBUH C
3asBKaMM Ha BBITIOJHEHUE paboT;

® CBOCBPEMCHHOC COCTaBJICHHC u CcorjiaCoBaHuc IJ1aHa BBIITOJIHCHH A pa60T 10
LIECMCHTUPOBAHUIO,

® OTCYTCTBHE IIPOCTOEB U OTKA30B B pa60Te O60py,Z[OBaHI/IH;

®  BBIIIOJJHCHUEC BCEX TCXHOJIOTHYCCKUX onepaunﬁ 0e3 OTKJIOHCHHUH OT I1JJaHA BEIITOJIHCHUS pa60T
I10 ICMCHTUPOBAHUIO,

" OTCYTCTBHE OCJIOKHEHHI, aBapuil 1 Opaka B pabore;

® OTCYTCTBHE OT'OJICHHUA OarmmMaka u Pa3pbIBOB CINIOIIHOCTHU OEMCHTA 3a KOJIOHHOH B HHTCPBAJIC
LHEMCHTHUPOBAHMA,

"  HaJIU4YUe KAa4YC€CTBEHHOI'O pa306H_I€HI/I$I I1J1aCTOB (OTCYTCTBI/IG HepeTOKOB) BO BCEM HHTCPBAJIC
LHECMCHTUPOBAHMUA,

" JTOCTUKECHHE HpO@KTHOﬁ BBICOTHI HO,Z[’béMa OEMCHTA 3a KOHOHHOﬁ;
"  TCPMETHUYHOCTH MCKKOJIOHHBIX IIPOCTPAHCTB,

® TCpPMCTHYHOCTH O6C&I[H]':>IX KOJIOHH,

®  OTCYTCTBHUEC CBEPXHOPMATHUBHOI'O IEMCHTHOTO CTaKaHa B KOJIOHHE,
" HaJIM4YWC Ka4YCCTBCHHO 3allMCaHHBIX JUarpaMm CKH,

= oeinosHeHue TpedoBanuil [IBOTOC npu BeITIOJIHEHUH padoT.

21.2. OUEHKA KAYECTBA LEMEHTUPOBAHUA TEEO®U3UNYECKUMU METOAAMU

s ompeneneHus (GakTUYECKOTO COCTOSHHUS IIEMEHTHOTO KaMHsS 3a OOCaIHBIMU KOJOHHAMHU
npoBoaaTcs Treodusmyeckue ucciaegoBaHus. Komrmuiekcom TeoDHU3WYECKUX — MCCIIeTOBAHHM
MPOBOJSAT OLEHKY CIEAYIOUIUX TapaMETPOB:

=  BLICOTA ITOJBEMA IIEMEHTHOTO KaMHs 3a 00CaIHON KOJIOHHOIA;
" CTEMeHb U XapaKTep 3aMOTHEHUS 3aTPyOHOTO MPOCTPAHCTBA [IEMEHTHBIM KaMHEM;

"  HaAIW4YMUC WA OTCYTCTBHC KOHTAKTHBIX CBsI3CH OEMCHTHOI'O KaMHsA C 06ca)1H0171 KOJIOHHOHN H
TOpHBIMHU IMOPOAAMU;

" HaJIWYHEe WM OTCYTCTBHE KAHAJIOB, ra3a WIM >KUJIKOCTH U 3aKOJIOHHBIX IEPETOKOB B
3aTpyOHOM MIPOCTPAHCTBE;

" HaAJIWM4YMUC U MECTa YCTAHOBKH TEXHOJIOTHISCKOU OCHACTKH,
"  OKCHCHTPHUCUTET 06C3,Z[HOI71 KOJIOHHBI B CTBOJIC CKBA>XHWHBI,

* (akTUUYECKHE BHYTPECHHHE TUAMETPbI 00CaIHON KOJOHHBI.
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22. TPEBOBAHUA K OTHETHOCTHU

[Tocne oxoHUYaHUS BBHINOJHEHHS PA0OT MO KPEIUICHUIO 3alojHseTCs Y4eTHas KapTouka Ha
KpEIUICHHE CKBAXUHBI (coaepxkanne (GopMbl B [IpuiiokeHnn 3) U COCTABISIETCS MPEIBAPUTEIbHBIN
OTYET, BKJIIOYAIOIIUHN B ceOs:

MIOJICBOW aKT O BBHIMOJIHEHUH paboT M0 EMEHTHPOBAHUIO, BKIIOYAOLINH B ce0st MH(OpMAIHIO
0 (paKTMUYECKOM KOJIMYECTBE HCIOJIb30BAHHBIX MAaTEPHAJIOB M TEXHOJIOIMYECKOH OCHACTKH,
00BbEMBI  3aKa4aHHBIX  KHJIKOCTEH,  MapamMeTrpax  3akauku  (Bpems,  JIaBJICHUE,
IIPOU3BOIUTENILHOCT, 00BEMBI, INIOTHOCTH), TUIE U IUIOTHOCTH >KUJKOCTH HA YCThE B KOHIIE
MIPOAABKH UJIHM CPE3KH, HH(POPMAIIHIO 00 OCTIONKHEHUAX U OTKIOHEHHSX OT IJIaHa BHITTOJTHEHUS
paloT 10 IEMEHTUPOBAHUIO, IIPH HAJIMYUH TAKOBBIX;

®UO u 10IKHOCTH IIEPCOHANIA, BHIITOJIHAIOIIET0 padoTy IO LIEMEHTUPOBAHUIO CKBAKHUHBI,

muarpammy CKILI (He meHee 5 mokazarteneld Ha BCEM dTame onepary 1IeMEHTHPOBAHUSA:
BpeMsi, TUIOTHOCTH 3aKayaHHBIX JKUAKOCTEH, OO0BEM 3aKauyaHHBIX JKUIKOCTEH, JaBJICHHE
3aKa4KH, IIPOU3BOIUTEIBHOCTD 3aKAUKH);

MHXEHEPHBIN aHaIu3 padoThl B COOTBETCTBUHU C YCTaHOBJIEHHBIMHU TPEOOBAHUSMHU.

ITocne IMOJIYYCHHA HaHHBIX FCO(l)I/I?;I/ILIeCKI/IX I/ICCJIGIIOBaHI/Iﬁ KaueCTBa MLCMCHTHPOBAHUA OTa
I/IH(bOpMaI_[I/ISI BHOCUTCSI B OKOHYATEILHBIM OTYET IO HEMCHTHUPOBAHHUIO € PCKOMCHIAAIWAMHA I10
IMOBBIIICHUIO KaY€CTBA HEMCHTUPOBAHHUA U ONITUMU3AIUU TCXHOJIOTMU KPCIIJIICHHA.
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AHANN3 BbIMNONHEHHbBIX PABOT

23. AHAJINS BbIMNOJIHEHHbLIX PABOT

C HEJIBK0 KOHTPOJIA Kad€CTBa BBINMOJIHACMBIX pa60T HeO6XOI[I/IMO IIPOBOJUTH CXKCKBAPTAJIbHBIC
TCXHUYCCKHEC COBCIIAHUA C YHACTUCM NOAPAIAHBIX OpFElHPI?;B,L[HfI.

CBOI[HBIfI OTYCT C OIIMCAHHUEM BBIITOJTHCHHBIX pa60T M0 CKBaAXWHaM, IMPUMCHCHHBIM TCXHOJIOTHUAM,
dHAJIM30M Kayde€CTBa pa60T, PEKOMEHAAIUAMU 110 IMOBBIMICHUIO KadY€CTBa BBIIIOJIHCHUA pa60T u
OITUMHU3AIIMK  TCXHOJIOTMMW  KPCIUICHUA  JJII  KaXJ0ro BHA pa60T IoATOTaBJIMBACTCA
HUCIIOJIHUTCIISIMU pa60T U IIPCACTABIACTCA Ha CKEKBAPTAJIBHOM TEXHUYCCKOM COBCIIAHNU.
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24. UENOCTHOCTb LEMEHTHOIO KAMHA

Ilenn cTpouTenbCcTBA CKBaXHHBI M HOPMAaTUBHBbIE TpeOOBAaHUSA OIPENENAIOT oOecreyeHue
JIOJITOBEYHOCTH LIEMEHTHOM Kpemnu. B mpouecce OypeHus, 0CBOEHUS M IKCILUIyaTal[Ml CKBa)KMHbI
BO3HUKAIOT YCJIOBMS, NPUBOJAIINE K Pa3pyIICHUIO LIEMEHTHOI'O KOJjblla, YTO BJIEYET 3a COOOM
OMACHOCTb BO3ZHUKHOBEHHUS MEXKOJIOHHBIX IIEPETOKOB U  HEOOXOAMMOCTb IPOBEICHUS
JOMOJIHUTEIBHBIX PAOOT M0 BOCCTAHOBJIEHUIO €T0 LIEITOCTHOCTH.

HeoOxoauMo cBeCTH K MHHMMYMY PHUCKH M YCJIOBHS, MPHBOJAIINE K Pa3pyIICHHIO IEMEHTHOIO
KOJIbLIA 32 00CAAHON KOJIOHHOIA.

I[JI?I obOecrecucHus OEJIOCTHOCTH HEMCHTHOI'O KOJIbIIA HGO6XOI{I/IMOI

* B mporecce eMEeHTUPOBaHMs 00ECIIEUYNTh HAIMYNE COOTBETCTBYIOIINX PEIENTYpP IEMEHTHBIX
pacTBOpPOB, OOECIEUYMBAOIINX HEOOXOIUMYIO MPOYHOCTh M JIOJITOBEYHOCTH IEMEHTHOTO
KaMHS.

* (CBecTu K MUHUMYMY BO3/€ICTBHE Ha 00Ca/JHYI0 KOJOHHY MOCJIE€ 00pa30BaHUs LIEMEHTHOIO
KaMHSL.

* B ciyuyae pa3pylieHHMs] LEMEHTHOIO KOJbLa HE3aMEJIUTENbHO NMPOBOAUTH PabOTHI MO €ro
BOCCTAHOBJICHHIO.

s ompenenenuss (akTUYECKOTO COCTOSIHHMSI IIEMEHTHOTO KaMHsS 3a 00CagHbIMU KOJOHHAMH
MPOBOAATCS Teo(U3UYeCKHe WCCIeAoBaHusA. [IpuMEHEHHE WHBIX CIIOCOOOB HCCIICIOBAHUS
COCTOSIHHS [IEMEHTHOT'O KaMHs 32 00CaJHBIMH KOJIOHHaMH JOJDKHO OBITH 00OCHOBAHO B pabouem
MPOEKTE Ha OypeHUEe CKBAKUHBI. Pe3ynbTaThl re0(hu3nIecKuX U MHBIX MCCIECOBAHUNA O COCTOSIHUM
[IEMEHTHOT'O KaMHS BKIIFOYAIOTCS B JIENI0 (TTACTIOPT) CKBAKUHBI, KOTOPBII XpaHUTCS Ha MPOTSHKEHUU
BCEro NepHuoja ee IKCIUTyaTal|Hy.

24.1. TPEBOBAHUA K MEXAHUWYECKUM CBOUCTBAM LIEMEHTHOIO KAMHA

IleMeHTHBIH KaMeHb JOJDKEH oOnajgaTh  JIOCTaTOYHBIMM — MEXaHMYECKMMM  CBOMCTBaMH,
OTIpeIeNIIEMBIMA B COOTBETCTBHU C MYHKTOM 24.2.5 Hactosimelt TeXHOIOrn4eckoil WHCTPYKIINH,
rapaHTUPYIOLIUMU COXPAHEHUE €r0 LIEJIOCTHOCTH IIPU IIPOBEACHUH CTAHIAPTHBIX TEXHOJIOTHUECKUX
oreparuii npu OypeHuu, OCBOEHUH, SKCILTyaTalluy U JIUKBUIALIUU CKBAKUHBI.

B nmpomecce cTpouTenscTBa OCBOEHUS W OKCIUTyaTallud CKBaXWHBI 0oOcajHas KOJOHHA
MOABEPraeTcs CIAEAYIOIUIUM Harpy3kaM, KOTOpbleé MOTYT MPUBOAUTH K Pa3pyILICHUIO LIEMEHTHOTO
KOJbIA:

" ompeccoBKa 00caaHO# KoIOHHBI coBMecTHO ¢ [1BO;
"  U3MCHCHUIA TEMIICPATYPbL CKBaXUHHOU KUIOIKOCTH B 0O0JIBIINX JHuarra3oHax,

"  JIONOJHUTEIbHBIE TEXHOJOTHYECKUE ONEPAlMU CBSI3aHHBIE C ONPECCOBKOW HMHTEPBAJIOB U
HaIpsIMyIO BO3JICUCTBYIOIINE HA BHYTPEHHIOK MTOBEPXHOCTh 00CATHON KOJIOHHBI;

"  TIpOBEJCHHE PEMOHTHO-H30JSIIUOHHBIX PabOT MO JaBICHHUEM;
* mpoBeAcHUE nepdopanun 00caTHON KOJOHHBI;

" [IPOBEICHHE OIPECCOBKU MEXKOJIOHHOIO IPOCTPAHCTBA;
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* OypeHHe HH3JIEXKAIUX HHTEPBAJOB U yIapbl OYpHJIBHOIO HHCTPYMEHTAa O BHYTPEHHIOIO
IIOBEPXHOCTh 00CaHON KOJIOHHBI;

[Ipy LEMEHTHMPOBAHMM NPOMEKYTOUHBIX M SKCIUIyaTallMOHHBIX KOJIOHH, JUISl NPEJOTBPALLECHUS
o0pa3oBaHMs PaTUAIBHBIX TPEIIMH M OTCIOCHUS, IIEMEHTHBI KaMeHb HEOOXOJMMO O0eCIeYUuTh
HEOOXOIMMBIMM MEXaHHYECKHMMH CBOMCTBaMM, MO0 OrpaHUYMTH BO3ACUCTBHE Ha OO0CAaIHYIO
KOJIOHHY I1OCJIE LIEMEHTUPOBAHMSL.

HeoOxomuMble MeXaHUYECKHE CBOWMCTBA IIEMEHTHOTO KaMHs JOCTUTAIOTCS 3a CYET MPUMEHEHUS
CHelHAbHBIX J00aBOK B COCTaBE ILIEMEHTHOTO pacTBOpa, KOTOPbIE H3MEHSIOT MEXaHHYeCKHe
CBOMCTBA IIEMEHTHOTO KaMHS B CTOPOHY CHIDKEHUs Monyis FOHra wu yBenmmueHus kodduimenrta
[Tyaccona.

VYiaydnieHue NpOYHOCTHBIX XapaKTEPUCTUK JOCTUIACTCS 34 CYET UCIOJIB30BAaHUS apMUPYIOLIUX U
APYTUX CHENHaTbHBIX J00aBOK.

VBenuuenue BpemeHH Mexay MoMmeHToM «CTOIID» u Bo3melicTBUEM Ha LIEMEHTHOE KOJIBLIO
CHIDKAET BEPOSATHOCTH Pa3pyLICHMsI LIEMEHTHOIO KaMHS.

Jlns ompenieneHuss NPOYHOCTHBIX XapaKTEPUCTUK LIEMEHTHOIO KaMHsS HEO0O0XOAMMO INpOBEICHHE
KOMIUIEKCa J1abOpaTOPHBIX MCHBITAaHUMU. JJid 1ieeil HacTosIIero pasjiena HeoOX0UMbI CIEIYIOIIHE
BUJIbl UCTIBITAHUH LIEMEHTHOTO KaMHSL:

" OIPCACICHHUE IIPECACiIa IIPOYHOCTHU Ha CXKATHUC,
" OIpeaciIcHUE npeacia NpoOYHOCTH Ha PACTIKCHUC.

Ecnu B cocTaBe IEMEHTHOTO PacTBOpa OTCYTCTBYIOT CIIEIIHAILHBIC AITACTHYHBIC WM apMHUPYIOIINE
N00aBKH, 7Sl pacuyeToB JIOIYCKAaeTCs MPUHUMATh BEIMUMHY Ipesiena MPOYHOCTH Ha pacTsKEeHHUE,
kak 10% oT BeIMUMHBI NIpesiesa MPOYHOCTH Ha CKATHE.

Bce oOcanHble KOJOHHBI, BBIXOASIIME HAa IMOBEPXHOCTb, KPOME HAIPaBJIECHUS U KOHAYKTOPA,
HE0OXOMMO TIOJIBEUINBATh Ha YCThE M JKECTKO CBS3bIBATh MEXKAY COOOH CHCTEMOM KOJOHHBIX
TOJIOBOK ¢ 0Opa3oBaHMEM enuHOM Kperu. [[podHOCTh IEMEHTHOTO KaMHS 3a 00CaJHON KOJOHHOU
JOMHKHA 00ecreynBaTh BO3MOXKHOCTh Pa3Tpy3Ku 00CaJHON KOJIOHHBI Ha [IEMEHTHOE KOJIBIIO MOCIe
O31I.

3anperniaercs MPOU3BOIUTH BPEMEHHYIO HJIM TOCTOSHHYIO pa3rpy3Ky Ha IIEMEHTHBI KaMeHb
00cCaJIHBIX KOJIOHH, 3alleMEHTUPOBAHHBIX HE /10 YCThs CKBAXKHHBI.

24.2. TPEBOBAHUA K WCMbITAHAIO OBCAOHbLIX KOJIOHH, KOJIbLUEBOIO
NMPOCTPAHCTBA U NMPOTUBOBbLIBPOCOBOIO OO0PYOBAHUA

Bce KoHIYKTOpPBI, MPOMEXYTOUHBIE U IKCIUTYaTallMOHHBIE KOJIOHHBI, Hecyue Ha cebe [IBO, mocne
YCTAaHOBKH I[EMEHTHBIX MOCTOB JIJII M3OJISIITUU OMPOOOBAaHHBIX 00BEKTOB, mocie okoHdaHuss O3]
JOJDKHBI TIOABEPraTrbCsl HUCHBITAHUIO HAa TEPMETHMYHOCTh M KayecTBO IleMeHTHupoBaHuUs. Bce
pacyeTHbIC TMapaMeTphl HCIBITAHUKA YCTAaHABIMBAIOTCS C Yy4eTOM (PAaKTHUYECKOTO COCTOSHHUS
CKBaKHHEI.
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B HacTosiiieM paszerne mnpeacTaBieHbl OCHOBHBIE YCIIOBHS COXPAHEHUS IIETOCTHOCTH IIEMEHTHOTO
KaMHsI TIPY UCTIBITAHUSX 00CaJHBIX KOJOHH, IIEMEHTHOTO KOJbIIA, MEKKOJIOHHOTO ITPOCTPAHCTBA U
IIPOTHUBOBBIOPOCOBOTO 00OPYIOBAHMSI HA T€PMETUYHOCTb.

24.2.1. TPEBOBAHWS K UCTIBITAHUIO O6CALHbLIX KOJIOHH HA TEPMETUYHOCTb

Bce mapamerpsl W yclOBHS TIPOBEACHHS OMNEpalldid IO HCIBITAHUIO OO0CATHBIX KOJIOHH Ha
TepPMETHYHOCTH (JaBJIEHUE OMPECCOBKHU, MIYOUHBI U CIOCOObI CHIDXKEHUS YPOBHS M T.II.) JTOJIKHBI
COOTBETCTBOBATh TPEOOBAHMUSM MPOEKTa MPOU3BOJCTBA PabOT HAa CTPOUTENHCTBO CKBaXHH. Bce
M3MEHEHUs U OTKJIOHEHHUs OT MPOEKTa JOMYCKAITCA B MOPSAKE, YCTaHOBIEHHOM DenepaibHbIMU
HOpPMaMH M TIpaBHJIAMHU B 00JIaCTU MPOMBINUICHHON Oe3onacHocTH «lIpaBuiamu 0€30macHOCTH B
He(TAHOM U Tra30BOM NPOMBILUICHHOCTH», YTBEP>KICHHBIMU IpuKa3oM PocrexHam3opa ot
12.03.2013 Ne 101.

B nmpouecce wucnbITaHUs KOJIOHH Ha TE€PMETHMYHOCTH CIIOCOOOM OIPECCOBKH CO3/1aBAEMOE
BHYTpPEHHEE JlaBJIeHUE Ha TpyObl JOJDKHO NpeBblIaTh He MeHee yeM Ha 10 % Bo3MoOxHOE
naBieHue, Bo3HUKatomee npu JukBupanud [HBIT u oTKpeITBIX (OHTAHOB, a TaKke NpU
OIpOOOBaHUM U FKCIUTyaTalluM CKBaXKUHbI, He mpeBbilias 80% mnpeaeabHOro JaBieHUs Ha pa3pbiB
00CaHOM KOJIOHHBI.

OnpeccoBka 00CalHBIX KOJIOHH (32 MCKIIIOUEHUEM HaIlpaBJICHUs, XBOCTOBMKA W IOTailHOMN
KOJIOHHBI) OCYIIECTBIIIETCS HEMOCPEACTBEHHO Mocie monyueHus naBieHus B MOMeHT «CTOID».
Omnpeccoky [IBO mpoBOAsST B COOTBETCTBUM C IyYHKTOM 24.2.4 Hacrosimed TexHomorudeckon
HUHCTPYKLHUU.

OHpeCCOBKa KOJIOHH ITPOU3BOAUTCA HAaBJICHUEM B COOTBCTCTBUU C IMPOCKTOM IMPOU3BOACTBA pa60T
Ha CTPOUTCIILCTBO CKBAXKUHBI Y BBIACPKUBACTCA B TCUCHHUC 30 muH.

CocraBisieTcss akKT Ha OINPECCOBKY KOJIOHHBI U CKBakuHa ocTamisieTcss Ha O31] B cooTBeTCTBUU C
TpeOOBaHUSAMU MPOEKTA MPOU3BOACTBA PaOOT Ha CTPOUTENHCTBO CKBAYKUHHBI.

24.2.2. ONMNPECCOBKA LLEMEHTHOI'O KOJIbLJA

[Tocne pazOypuBaHusl 1IEMEHTHOTO CTaKaHa M BBIXOJla M3-1OJ OamMaka Ha 1-3 M TPOU3BOAUTCS
OMpeccoBKa MpUOAIIMAaYyHOM 30HBI OTKPBITOTO CTBOJIAa CKBaXXUHBI. JlaBieHHE OMpeccOBKU
OTIpeIEISAETCS HEOOXOIUMOCTHIO OOECTICUCHHSI TEPMETHYHOCTH IIEMEHTHOW KpemH 3a OariMakoM
KOJOHHBI TPH 3aKPBITHH yCTh CKBAXWUHBI BO BpeMs OTKPHITOrO (OHTAaHUPOBAHUA.
Pe3ynbrarhl onpeccoBku 0hOpMIISIOTCS aKTOM KOMHUCCHH, B ycTaHoBIIeHHOH B OI" dhopme.

HcnblTanne Ha repMETHYHOCTh LIEMEHTHOI'O KOJbLA 3a KOJOHHOM Ha yCTh€ IPOU3BOAMUTCS Ha
JlaBlIeHHE B COOTBETCTBHM C NPOEKTOM IPOU3BOJICTBAa pabOT Ha CTPOMTEIHCTBO CKBAXMHBI U B
COOTBETCTBHH C TpeOOBaHUSAMHU ITyHKTa 24.2.3 HacTosmel TeXHOTOrnIecKoi HHCTPYKITUH.

[Io pe3ynbraTam npoBEAECHMS HCIBITAaHUS HA T€PMETUYHOCTH LIEMEHTHOI'O KOJIBIIA 33 KOJIOHHOU

COCTAaBJISICTCA aKT HA OIIPCCCOBKY HCMEHTHOI'O KOJIbIIA.

24.2.3. UCIIbITAHUA MEXXKOJIOHHOIO NTPOCTPAHCTBA HA TEPMETUYHOCTb
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Crioco0, mapaMeTpsl U TEXHOJIOTHSI OMPECCOBKH MEKKOJIOHHOTO MPOCTPAHCTBA YCTAaHABIMBAIOTCS
pabovyrM MPOEKTOM.

Bo Bcex Clly4dadax IINIOTHOCTb OHpeCCOBOqHOﬁ KUIKOCTH JOOJIXKHA OBITE ,HOCT&TO‘IHOﬁ JJIA
KOMIICHCAalIK1 M30BITOYHBIX HApYyKHBIX JaBIICHUM 0 YPOBHsA, NPCAOTBPAIIAOIICTO BO3MOXHOCTD
CMATHUA O6CS.,Z[HI)IX KOJIOHH BHCIIHUM JaBJICHHCM.

Me:XKOJIOHHOE TIPOCTPAHCTBO Ha YCThe CKBAXKMHBI OMPECCOBBIBAETCS BOAOW WIIM He3aMep3arolei
KUJKOCTHIO HA JIaBJIEHHWE, HE MPEBBIIIAIONIEE OCTATOUYHYIO MPOYHOCTh MPEABIAYIIEH KOJOHHBI U
MPOYHOCTh HA C)XKAaTh€ LIEMEHTHOTO0 KaMHS 3aKOJIOHHOTO MpPOCTpaHCTBA. MEXKOJIOHHOE
MPOCTPAHCTBO CYUTAETCS FEPMETHYHBIM, €CIM B TEUEHUE TPUALIATH MUHYT JIaBJICHUE OIMPECCOBKU
cHu3mIOCh He Oosee yem Ha 0,5 Mlla. [lpucyrcTBue mpeacraBuTeNs 3aka3dyuka Ha OMPECCOBKE
o0s3aTenbHO. Pe3ynbTaThl OnpeccoBKH 0QOPMIISIOTCS aKTOM KOMHUCCHH.

24.2.4. TPEBOBAHWS K UCTIbITAHUIO NTPOTUBOBbLIBPOCOBOITO OBOPYJOBAHUA

[Tocme montaka I1BO, no pa3OypuBanus 1emeHTHOTO crakana, [IBO 10 KOHIIEBBIX 3aJBHIKEK
MaHU(}OJIBIOB BBICOKOTO JaBJICHUS OJIKHO OBITH OMPECCOBAHO BOJAOH, a B 3UMHEE BPEMS a30TOM,
BO3AYXOM WIIM HE3aMep3aroliedl >XHUIKOCThIO Ha JIaBJICHHE OIPECCOBKH 00CAJHOW KOJIOHHHI,
yKa3aHHOE B MPOEKTHOM JTOKyMEHTalluu, ¢ BbiaepkKoil B TeueHue 30 munyt. [IBO ¢ xomonHOM
CUMTAETCSl TEPMETUYHBIM, €CIIM JIaBJICHHE ONPECCOBKM CHMU3MIIOCH HE Oonee yem Ha 0,5 Mlla (5
kre/em?). Ompeccoky ITBO mpomssoast mocte O3L[ mpu crycke Ha OypuiibHBIX TpyOax
u3BJIeKaeMoro makepa (tecrepa) tumna IIY (ambo aHanor), KOTOpBIA JOJMKEH OBITH CHYIIEH Ha
riyouny 22 - 25 M. OT cTona poTopa.

Honyckaetcst onpeccoBka [IBO coBmecTHO ¢ oOcagHON KOJOHHOW O3 MCIONb30BaHMs Makepa
(Tecrepa) MCKIIOUUTEIBHO B Cy4yae, €CIM NIpeJesbHbIE TaBICHHUS BHYTPU OOCAIHON KOJOHHBI,
onpenesieHHble TyHKTOM 24.2.5 Hacrosimed TexHOJOrmuecko HWHCTPYKLUH, Oynyt
COOTBETCTBOBAThH YCIOBUSAM COXPAHEHHUS LIETOCTHOCTU [IEMEHTHOTO KaMHS.

24.2.5. PACYET NPELQE/bHbIX JABJIEHUA ONPECCOBKN B O6GCAHOU KOJIOHHE

Jlnst peynpekaeHns pa3pylleHus] LIEMEHTHOTO KOJIblla MPUPOCT AABICHHUS B 00CaAHBIX TPyOax
nociae O3L] gomkeH ObITh MeHblle Kputuueckoro Ap. CrenoBarenbHO, MO Bceil BbIcOTe
LIEMEHTHOI'0 KOJIbI[a, PACIOJIOKEHHOI0 HIDKE OalliMaka MpeAblAylIel KOJIOHHBI, JOKHO ObITh
BBITIOJTHEHO YCJIOBUE!
Py + pgh < Po+ poghg + Ap 1)

rue:

Ap - u3MeHeHue aBieHus B o0ocagubix Tpyoax nocne O3L], Ml]a;

Py - ycteeBoe naBnenue, Mlla;

p - TUIOTHOCTH JKHIKOCTH B KOJIOHHE, KI/M°,

h - BEICOTaA cTONOA KUJKOCTH B KOJIOHHE HaJl paCCMaTPpUBACMBIM CEYCHUEM, M,

Po, py, hy - Te xe mapametps! B nepuon O3LI.
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CoOmroieHue  BBIIMICTIPUBECHHOTO YCJIOBHUS, O00s3aT€IbHO NpU  BBINOJIHEHHMH BceX pador,

CBsJA3aHHBIX C IIOBBINICHUEM JaBJICHHUA B SaHeMeHTHpOBaHHOﬁ CKBAXMHC, B YaCTHOCTH, IIpHU
OITPECCOBKC.

MaxkcumanabHO BO3MOXKHOE H3MEHEHHE AaBIeHHS B 00caaHbIX Tpybax mocie O3L] onpenensercs no
cienymwoiei popmyie:

Ap =1,06 (1+ f)i % 2)

2/ 91-1 E_z
rie:
Ap — u3MeHeHue JaBiieHus B 00caaHbIx Tpyoax nmocie O3L, Mlla;
W, — ko3ddumnment [lyaccoHa ais IEMEHTHOTO KaMHS;
E;- Moxynb ynpyroctu obcannoit Tpyosi, Mlla;
E,- Monyns ynpyroctu neMeHTHoro kamus, Mlla;
(P1- KOOPPUITUESHT MOTIEPEIHOTO pa3pesa I Tea TpyOsI;
(P2~ KOOPPUIIUEHT MTONEPEUHOT0 pa3pesa I IIEMEHTHOTO KOJIbIIa,

0'p- Ipeacii IPOYHOCTU HEMCHTHOI'O KaMH: ITPU PACTAXKCHHU, MlIIa.

P11 = (b12 + 312)/(]312 - 312) ' 3)
rue:
b;- HapyXHBII paguyc Tena oocaaHoi Tpyos (Puc. 1);

a{ - BHYTpEHHUH paauyc Ttena oocannoil Tpyos! (Puc.1).
@2 = (b,” +a,2) /(b — a,?) , (4)
rze:

b, —HapyxHBII paguyc 1eMeHTHOro Kojbia (Puc.1);

a, — BHYTPEHHHUHU Pauyc eMeHTHOTo KoJjbia (Puc.l1).

Puc. 1 Cxema LleMeHTHOro KonbLua
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Jlig cimydas SKCHEHTPUYHOTO IIEMEHTHOTO KOJbIla, THUIIMYHOTO JJIi YCJIOBUWM CKBaXKHHBI,
npeeNbHbIC IaBJICHUS ONPECCOBKU OYIyT HUXKE TeX, KOTOPBIE ONPENENIAI0TCS 10 popmyIie 5.

Haubonpiiee pacTsruBaroliee HamnpspKeHHE BO3HUKAET Ha BHYTPEHHEH MOBEPXHOCTH B TOHKOU
YaCTH SKCLIEHTPUYHOT'O KOJIbIIA.

_ 2b?(b? + a®—2ae-e?) 1
(90)max = Pk (a?+b2)(b? — a?—2ae— e?) '

)
rIe:

Pakcir. - naBneHue Ha BHYTPEHHEH MOBEPXHOCTH KOJIbIIA,;

€ - DKCLIEHTPUCUTET

b— HapyXHBII paanyCc IEMEHTHOTO KOJIblIa

a — BHYTPEHHMH paguyc LIEMEHTHOTO KOJIbIia

3aMeHsIs KOHTAKTHBIC MAaBJICHUS TIPEICIBHBIMU IIPH OIPECCOBKE H, HCIONB3YysS Qopmyny 5,
ONpENEISA0T  3aBUCUMOCTh  IPEAENbHO  JIONYCTUMOTO  JIABJICHHMS TP  OINPECCOBKE  OT
9KCLEHTPHUCUTETA 00CAIHON KOJIOHHBI:

(6)

Ap _ b%-a? [ 2b?(b?% + a®-2ae-e?) 1]
Poey " b2+ q2 (a?+b2)(b% — a?-2ae— e?)

JIJ1s IPaKTHYECKOTO MCTIONB30BaHUs ypaBHEHHs 6 ylOOHO 3aMEHUTH B HEM BENMYMHEL b, a € Ha @,
U Omax/ Omin COOTBETCTBCHHO. PelIeHHe MOJIyYEHHOTO YpaBHEHHS TPUBEICHO TpapUvecKu Ha
Puc.2, mpu ¢, = 2 u ¢, = 3 (Puc. 3). C pocToM TmoKasatens >KCUEHTPUIHOCTH Opmax/ Smin
npeieIbHOe JaBJIEHNE OMPECCOBKHU OYAET CHUXKATHCS.
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0,9
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Pakcy / AP
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E6max/Bmin

—pD =] e—2=2

Puc. 2 NMpumep. BnusiHne akcLeHTpUCUTETA LLEeMEHTHOIO KofbLia Ha NpeaenbHoe faBrneHue B
obcagHbIX Tpybax

Smax_ _

e

Puc. 3 Cnoco6 onpeneneHns 3KCLEHTPUYHOCTU MO FIMHENHBLIM NapamMeTpaMm 8,,../ Smin

[TpuHMMast BO BHUMaHUE CTETIeHb IICHTPUPOBaHUs 00caHO KOJIOHHKI o pe3yabTatam [ IC mocine
[IEMEHTUPOBAHUS, MMPOBECTU pacyeT MpenelbHBIX NaBieHui mo (opmyne 6. @opma mis pacuera
MpEeACIbHO JOIMMYCTUMOTO TIepernaaa JaBlieHUs BHYTPH o0O0CagHON KOJOHHBI TIPUBEACHA B

TEXHOJTOrMYECKASA UHCTPYKLIMA KOMMAHUM «KPEMMEHUE CKBAXWH»
Ne M2-05.01 TU-1208 BEPCUA 1.00
CMPABOYHO. BbIMPY>XXEHO U3 UCC "HOB" AO "BOCTCUBHE®TEIA3":12.09.2019 12:26

CTPAHULA 64 U3 70



LIENOCTHOCTb LLIEMEHTHOIO KAMHA

Ipunoxennu 4.

Jlis mpoBeNeHUsT PAcueTOB BBHIOMPACTCS WHTEPBAT OTKPBHITOIO CTBOJIA CKBAXKHUHBI OT KPOBIHU
MPOJYKTUBHOIO IUIACTa, BOJOHOCHOIO TOPU30HTA WJIM Ta30BOro KOJJIEKTOpa, [0 OaliMaka
NpEeabIAYIIEed KOJIOHHBL. PacuyeTHOM TOYKOM SBJISETCS YYaCTOK C HAUMEHBIIEH BEJIMYUHOU
LEHTPUPOBaHUSI 00CATHOM KOJIOHHBI B 33/IaHHOM HHTEpBAJIE.

[lepepacuer mpenenbHBIX JaBICHHUI, COTJACHO JAHHOM METOJUKH, HEOOXOAMMO IPOBOAUTH,
OCHOBBIBASICh Ha (DAaKTHUECKUX ITAHHBIX COCTOSHHS IIEMEHTHOIO KaMHS HAa MOMEHT OIPECCOBKHU
(Mmonyns FOura, ko unuent [lyaccona, npenenbHble HAIPSHKEHUS LIEMEHTHOTO KaMHS Ha C)KaThe
U pacTsbKeHHE, [ICHTPUPOBaHUE 00CAIHON KOJIOHHBI B OIIEHUBAEMOM MHTEPBAJIE).

B cnyuasix, ecau npu nmpoBeAeHUM TexXHoJorMueckux omnepauuit mociae O3L, compsiKeHHBIX C
BO3JICHICTBUEM J]aBJICHUEM Ha BHYTPEHHIOIO MMOBEPXHOCTh 00CAJHON KOJIOHHBI, IPUPOCT AAaBJICHHUS,
PaCCUMTAHHBIN COTJIACHO MPUBEAECHHOW METOJMKH BBILIE MPEACIbHBIX 3HAYEHUN - UCIOJIb30BAHUE
nakepa ¢ LeIbl0 OTPaHUYEHUS HArpy30K Ha IIEMEHTHOE KOJIBLIO 0053aTeNbHO.
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CCbINKK

25. CCblJIKU

10.

I'OCT 1581-96 IlopTnananieMeHThI TAMIIOHAXKHBIE. TeXHUYECKHUE YCIOBHS.

I'OCT 16504-81 Cucrema roCynapCTBEHHBIX HCHbITAaHUN MpoAyKuuu. Mcneitanus u
KOHTpPOJIb KauecTBa NpOAYKIIUU. OCHOBHBIE TEPMUHBI U ONPEICICHUS.

I'OCT P 56175-2014 (MCO 10405:2000) TpyOsl 0OcagHbie M1 HACOCHO-KOMITPECCOPHBIE IS
HETSHON ¥ ra30BOM MPOMBIIIIICHHOCTH.

denepanbHble HOPMBI W TPaBWJI B 00JIaCTH TPOMBINUICHHON Oe3omacHoctu «lIpaBuiia
Oe3omacHOCTH B HE(TSAHONM W Ta30BOM MPOMBINUICHHOCTHY», YTBEPXKICHHBIC IPHKA30M
Pocrexnanzopa ot 12.03.2013 Ne 101.

ISO 10414.1:2008 — Petroleum and natural gas industries - Field testing of drilling fluids -
Part 1: Waterbased fluids = Ilpomsiuiennocts HedTsiHAas U ra3oBas. KOHTpoJb OypOBBIX
PacTBOPOB B IMIPOMBICJIIOBBIX YCIIOBUAX. Yacts 1. PaCTBopH Ha BO,I[HOI71 OCHOBC.

ISO 10426.1:2009 — Petroleum and natural gas industries - Cements and materials for well
cementing - Part 1: Specification = I[IpombinuieHHOCTh He(TsHAS W ra3oBas. lleMeHTHI U
MaTCpHrajbl 4JIs1 HCMCHTUPOBAHUS CKBAXKUH. Yacts 1. Texunueckue ycCJI1oBus.

ISO 10426.2:2003 — Petroleum and natural gas industries - Cements and materials for well
cementing - Part 2: Testing of well cements = IIpombiiuieHHOCTh HeDTSHAS W Ta30Basl.
HCMCHTH " MaTepurajibl 1JI1 HEMCHTUPOBAHN CKBAKHUH. Yacts 2. UcnbiTanus OEMCECHTOB.

ISO 10426-2:2003/Amd.1:2005 - Petroleum and natural gas industries -- Cements and
materials for well cementing - Part 2: Testing of well cements - Amendment 1: Waterwetting
capability testing = HedTsiHass u ra3zoBas NpOMBIIUIEHHOCTb. LleMEHTBI W MaTepHuaibl JJis
LIEMEHTHUpOBaHusl CkBaxuH. YacTh 2. McnbpiTaHne CKBaKMHHBIX 1IeMEHTOB. M3meHenue 1.
Omnpenenenne COCOOHOCTH K CMAaUUBAaHUIO BOJIOM.

ISO 11960:2011 Petroleum and natural gas industries - Steel pipes for use as casing or tubing
for wells = TIpomsbiieHHOCT, HedTsHAS M Ta3oBas. CTalbHbIE TPYObBI, MCIOIb3yeMbIC B
CKBa>XHNHaX KakK O6C@.I[HBIC HJIM HACOCHO-KOMIIPECCOPHBIC.

Mertoanueckue ykasanus Komnanum «BXOZHOH KOHTpOJIb KadyecTBa MaTepUaANIbHO-
TEXHUYECKHX pecypcoB Ha oOBekTax crpoutenscrBa Kommanum» Ne [12-01 M-0034
Bepcus 1.00, yrBepxkaenusie mpukazoM OAO «HK «Pocuedts» ot 04.07.2013 Ne 300.
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NMPUNOXEHUA

NPUNOXEHUA

Tabnuua 5
MepeyeHb npunoxeHuin k MeToAUYECKUM yKa3aHUAM
HOMEP HAMMEHOBAHME MPUNOXEHUSA MPUMEYAHUS
MPUNOXEHWS
2 3
1 ®dopma KypHaja perucTpaiiu JeMEHTOB B COCTaBe BxuroueHo B HacTosIIuii
00caiHON KOJIOHHBI ¢aiin
2 dopma akTa 06 0TOpakoBKe 00CaHBIX TPYO BxittoueHo B HACTOSAIHIA
(aiin
3 VY4erHas KapTOUYKa HAa KPETUICHHE CKBAKHHBI [TpunoxeHo OTAeIbHBIM
(aiimom B hopmare Excel
4 Pacuer npenenbHOTO MaBieHUs onpeccoBku oocaanon | [IpuioskeHo oTnenbHbIM

KOJIOHHBI

(aiimom B popmare Excel
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NMPUNOXEHUE 1. ®OPMA XXYPHAIIA PETUCTPALIUM SNIEMEHTOB B COCTABE OECAIHOW KOJNOHHbI

MPUNOXEHUA

)KypHan perncTtpauuu 3rfieMeHTOB B COCTaBe 06cagHOM KONOHHbI

3ABOQ e 3ABOLICKO MAPKA | YCTOBHbIN TOMWMHA | ANMHA | HAPACTAIOW, | paccroc e MECTO
Ne | arOTOBUTEND ANABKY T BT OVAMETP CTEHKM TPYBbI, OJIVHA OT POTOPA, M YCTAHOBKMU NMPUMEYAHUE
TPYBbI, MM TPYBbI, MM M KOMNOHHBI, M TEX.OCHACTKW, M
1 2 3 4 5 6 7 8 9 10 11 12
1
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NMPUNOXEHUE 2. DOPMA AKTA Ob OTBPAKOBKE OBCALHbIX TPYB

AKT 00 oTOpaKkoBKe 00CaAHBIX TPYO.

MPUNOXEHUA

Mps1, Hmkenoanucapmmecs, Jomkaocts, M.0. ®amunus, Jomxuocts, WM.O. ®amunus, Jomxuocts, WM.O. damuiams, cocTaBUIM HACTOSIIUNA aKT O TOM, YTO

JIAMM.ITTT npu npoBeIeHUH THIPABINICCKUX UCTIBITAHUN / TAOJIOHUPOBKE 00CATHBIX TPYO ObLIO OTOpAaKOBAaHO TPYyO MO CICTYIONTUM TPUIUHAM:
3ABO[ 5 MAPKA | YCTMOBHbIA | TOMWMHA ONVHA
Ne TETTe e T HOMEP MNABKW | 3ABOACKOA HOMEP | .~ o/ OWAMETP CTEHKMU TPYBbI, NPUYNHA OTEPAKOBKU NMPUMEYAHUE
TPYBbl, MM | TPYBbI, MM M
1 2 3 4 5 6 7 8 o 10
1
2
3

Homxnocts, N.0. ®amunus

HomxraocTh, N.0. ®amumms

Homxnocts, N.0. ®amunus
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