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AHHOTAIHAA

Hacrosmaa WHCTpyKuMA ABIIETCA PYKOBOAAMMM AOKyMmMeHTOM (PJI), permaMeHTHPYIOMMM
TpeOoBaHMI K 00OpPYJOBAHHIO, TEXHHYCCKHM CPEACTBAM H CIEIMATCPHANAM, HCIOJBL3YEMbIM IPH
KPEIUICHHH HE(TAHBIX H TA30BBIX CKBAKHMH. BKIOUACT COBOKYIHOCTb CHCTEMHO B3AHMOCBSA3AHHBIX
TpeOOBaHMI, OTrpaHMUYCHUH, (JOPMATM30BAHHBIX METOJHK PAcUeTa M NMPUHITHA PEHICHHH HA 3Tamax
MPOCKTUPOBAHHS, IUIAHHPOBAHUSA M YIPABICHHA IPOLECCAMH, SBJUIOIIMMECSH COJCPYKAHHEM
TEXHOJOTHH KPEIUICHUS CKBAKHH. YUHTBHIBAIOTCA VCIOBHA OC3aBAPHHHOIO H IKOHOMHYHOTO
KPEIUICHUSI CKBAXHH C Y4YeTOM of0ecneueHHs TpPeOOBAHHMH K KpPENMH B KOHKPETHBIX TOPHO-
TEOJIOTHYECCKHUX YCIOBUAX. MHCTPYKIMSI CONPOBOXKIACTCS IPHIOKCHHEM METOJUK H MHUHHMAIBLHO
HEOOXOMMBIX HOPMATHBHO-CIIPABOYHBIX AAHHBIX JJI1 ONICPATHBHOTO MOIb30BAHHU.

WHCTpyKIHA NpeaHa3HaYeHa A MPOSKTHBIX M OYPOBBIX OpPraHH3aLMM, a TAKXKE OpraHH3aLuii-
3aKa3YMKOB HA CTPOUTEIILCTBO CKBAKUH.

WHCTpYKIHA HOCUT COMIOAYMHEHHBIN XapaKTep K OCHOBOIOJIATAIOINUM OTPACICBbIM JOKYMEHTAM U
JETaTU3HPYET PEATH3ALHUI0 3a7I0KCHHBIX B HUX MPHHIUITHAILHBIX TPEOOBAHUH.

UHCTPYKIHS MOKET OBITH HCIOJIB30BAHA B KAYECTBE YUEOHOTO MOCOOHS s OOYUCHUS MEPCOHANA,
3aHATOTO B KPEIUICHUH CKBKHH.

Hacrosmuit PJT pazpabotan YnpaeiaerueM no 6yperuro OAO "Tazmpom" u OAO HITO "Bypenue".
Penaxuuonnas xomuccus: A .H. I'HoeBsix, C.A. Pa6oxons, C.H. Bsaseukun, F0. /1. KoMHATHEIIH,
Cocrapurermt PJI; A.H. I'noeBeix, C.A. Psatoxons, CH. Bsseuxun, 10.J], Komuaruei, J.O.

Hosoxarckuit, B M. Mumemreiin, A K. Kykcos, C.H. Jlorsunenko, B.B. Epemenko, B.X-M. [lynaes,
M.O. Ampadsesar, B.®. Iltoms, O3.B. babasn, AB. Uepnenko, B.M. UYepuyxun, T.B. Ilamuna,
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Anuxun B.B.

Beomurcs B3aMeH WHCTPYKIHHM MO KPEIUICHHMIO HE(QTSIHBIX M Ta30BBIX CKBXKUH, - Mocksa -
Kpacnomap (BHUHMKPHe(TS), 1975

1. OBIIUE IMOJOKEHAA

1.1. Hacroamas WHCTpyKIisl paCIpOCTPAHACTCS HA BCE MPEATIPUATHA U OPTAaHU3AIMH, BXOAAIIHE B
CHCTEMY WM BRIMOJHAIOIIHE padoTsl Lt HyKx OAO "T'azmpoM" u HE(TAHOH OTpaciu, AeiITe bHOCTh
KOTOPBIX CBS3aHA CO CTPOHTCIBECTBOM HE()TAHBIX, TA30BBIX, TA30KOHACHCATHBIX CKBAKHH H CKBAKHH
JUTS MOA3EMHBIX XPaHUMIN HE()TU M ra3a Ha CyIie.

1.2. UHCTPYKIMA ABIIETCA OCHOBOIOJIATAIOINUM H PYKOBOJAIIMM JOKYMEHTOM I COCTABJICHHA
PeTIaMeHTOB HAa KPEIJICHHE CKBAYKHH, COOTBETCTBYIOINHX PA3ACIOB 33JaHHN HA MPOCKTHPOBAHHE H
PpabourX MPOSKTOB HA CTPOUTEIBCTBO CKBAKHH, ILIAHOB PabOT HA KPEIUICHHE M MX PEATH3ALMH.

1.3. BemomHeHue TpeOoBaHmH HacTosmeH MHCTpyKuny 0043aTeIbHO NP Pa3paboTKe HOBBIX HIH
3aKyNMAEMBIX O HMIIOPTY OOOPYIOBAaHHA, TEXHHYECCKUX CPEACTB, MATCPHAIOB M TEXHOJOTHIA
OpraHm3aumsIMH Ta30BOM H HE(TAHOH oTpacielf, a Taike NPH HCIBITAHUAX HOBBIX pa3paboTOK
CTOPOHHUX OPTaHM3ALHIL.

1.4, MHCTPYKUHA HOCHT CONOIYMHCHHBIA Xapaktep k IIpaBummam Ge30macHOCTH B He(TAHOH H
ra3oBoii mpoMbirieHHOCTH (PJ 08-200-98), MHCTpykumm mo 0e30macHOMY BeACHHIO paboT mHpH
pa3paboTke HE(DTIHBIX, Ia30BbIX U TA30KOHACHCATHBIX MECTOPOXKICHHH C BBICOKHM COACPKAaHHEM
CEpPOBOJOPOA U APYTHX BPESTHBIX arPECCHBHBIX BemecTs (YTB. ['ocroprexHaasopom CCCP 17.06.1982
r.), MHCTPYKIHE N0 pacyueTy 0OCATHBIX KOJIOHH I He(hTSAHBIX M Ta30BBIX CKBAXKHH (pa3pabotaHa AO
BHUWTHedTHIO, cornacoBana mucbMamu [ocroprexnamsopa P® ot 12.03.97 Ne 10-13/127, PAO
"Tazmpom" oT 26.12.96 Ne 02-4-3/157 u ap., BBeAcHa B aeiicrere ¢ 01.07.97 B3amen P/ 39-7/1-0001-
89), MHCTpYKUMH N0 TOATOTOBKE OOCAamHBIX TpyO k cmycky B CkBaxuHy (PJ] 39-2-132-78,
BHUHWTHedTs), MHCTPYKIMH IO HCIBITAHUIO OOCATHBIX KOJOHH Ha repMeTH4HOCTH (PJ1 39-093-91,
BHHHWTHE(}TS), K COOTBETCTBYIOIIMM FOCYJAPCTBCHHBIM H OTPACICBBIM CTAHAAPTAM.

1.5. B MHCTpyKUHMH YuTeHBI TpeOOBaHHI MakeTa 3a1aHus Ha MPOEKTHPOBaHHE B Paboyero mpoekta
HA CTPOMTEIBCTBO CKBAKHHBI (YTB. Munrasmpomom 01.12.1987 r.).

1.6. OpopMIcHHE AOKYMCHTAOMH HA MOATOTOBHTEJbHBIC PA0OTHI, IUVIAHMPOBAHHE U PE3YJIHTATHI
KPCIUICHHS CKBAKHH SBICTCA 00A3aTeNbHBIM. BypoBble npeanmpuaTtua pa3pabarsiBaioT (GopMBI
JOKYMCHTAIMH, COTJACOBAHHBIC C 3aKa3YHKOM H B HEOOXOOMMBIX CIy4asAX C OpraHaMH
T'ocroprexnanzopa PO, npuMeHATEIBHO K paiioHy paGoT HA OCHOBAHUM THIOBBIX (JOPM, MPHIATaeMBIX
k MaCTpY X1,

1.7. BzammooTHOmEHHS Mexay 3akasuukoM, IToapamumkoM, ITpoeKTHPOBIMKOM H paHOHHBIMH
opranamMu T'OCTOpTEXHAA30pa MO BONIPOCAM TEXHHKH, TEXHOJOTHH M O€30MAaCHOCTH KPEIUICHHA
CKBQKHH JIOJDKHBI OCYIIECTBIATECS C YYETOM HacTosAmeH HHCTpy kuuu.

2. KOHCTPYKIIUH CKBA’KHH
KommiecTBo M IHAMETPBI 00CAAHLIX KOJIOHH

2.1. KOHAYKTOp W OSKCIUIyaTAIHOHHAA KOJOHHA B TMPOEKTHOH KOHCTPYKIMH O0O0A3aTENbHBI
HE3aBHCHMO OT TOPHO-TCOJIOTHYCCKHMX YCIOBHH CTPOMTE/ILCTBA CKBAKHHBL B 3aBHCHMOCTH OT
HA3HAYCHUA CKBAKHHBI, KOHCTPYKIMH 3200 H YCIOBHIL 3KCIUTyaTalMH ()yHKLHH SKCIUTY aTAIOHHOH
KOJIOHHBI MOJKET YACTHYHO BEIIOJHATH PAaHEE CIYILCHHAS 00CaIHAA KOJMIOHHA (KPOME KOHIYKTOPA).

2.2. OnrEMaixpHOC KOJMYECTBO OOCAAHBIX KOJOHH H TIIYOHHBI YCTAHOBKH HX OamMakoB
ONPC/ICISIIOTCS MO KOJWYCCTBY 30H C HCCOBMECTHMBIMH YCIOBHAMH YINIYOJCHHA CKBAOXKHHBI B
COOTBETCTBHH C BpeMCHHOM METOHKOH COCTABICHHA TEXHHYECKHX MPOESKTOB Ha OypeHHE, KpCIUICHHE
H HCTILITAHHE CKBAKHH (YTB. MunHedTenmpomom 30.12.1974 r.).

2.3. TlToMHMO y4eTa COBMCCTHMOCTH YCIIOBHH YIJTyONEHHA CKBAKHMHBI OallIMak KOHAYKTOpa (TPH
OJHOKOJIOHHOH KOHCTPYKIMH) WJIM IPOMCKYTOYHOH (B TOM 4HCIIC NMOTAHHOH) KOJOHHBI JOJDKCH
YCTaHABIUBATLCA HA INyOHHE, IPH KOTOPOH HMCKIFOYAETCA BO3MOXKHOCTH PaspbiBa IOPOA, KAaK IOA
6anMakoM KOHAYKTOpPA (KOJOHHBI), TAK H B HEOOCAXKCHHOM CTBOJIC CKBKHHBI B CIIy4ac IMPOSBICHUH
NIPH BCKPBITHH Ta30HE(TCBOAOHACHIICHHBIX TOPH30HTOB, MOJHOTO 3aMELICHHS OYPOBOro pacTeopa B
CKBKHMHC IUIACTOBBIM (pmromaoMm (cMechr0 (IIOMIOB) W TrepMeTH3alMH yCThi. B cimywae
HE00XOJMMOCTH CITyCKACTCS AOMOJHHTEILHAS MPOMEKY TOUHAS HIIH MOTAHHAA KOJIOHHA.

Pacuer riyOuHBI yCTAHOBKH OanmmMaka ocymecTBisieTca B coorsercreuu ¢ PJ1 39-093-91.



2.4. bammvak MOCIEAHSH IPOMEKYTOYHOH KOJIOHHBI, NMEPEKPBIBAOIICH MOPOABI, CKIOHHBIE K
MIACTHYECCKUM AeopMaruamM, cleayeT YCTAHABIMBATh HIKE UX MOJOIIBBL.

2.5. BrOOp OHAMETPOB CMEXHBIX OOCATHBIX KOJOHH CJIEAYET OCYIUECTBIATH B 3aBUCHMOCTH OT
KOHCTPYKUHUH 32005 CKBKHHBI ¥ SKCILTYaTAIIHOHHOM KOJOHHBI N0 HIDKECCAYFOIIUM YCIOBHAM:

2.5.1. MuHUMAIBHO JOMYCTHMAsd PasHOCTh HOMHHAJBHBIX AUAMETPOB My(T oOcamHbIX Tpyd U
CTBOJIA CKBAXKHHBI JOJDKHA BEIOHPAThCs 1Mo TabuI. 1.

Tabmuma 1
JluameTp 06caaHbIX TPYO, MM 114-127 | 140-146 | 168-245 | 273-299 | 324-426
Pa3HOCTB AHAMETPOB My (T M CKBA’KHHBI, MM 15 20 25 35 39-45

OTKIOHEHHS OT YKA3aHHBIX BEIHYMH, a TAKXKE BBIOOP 3a30pPOB MEKAY CTCHKAMH CKBRKUHBI U
O0e3My(roBbiMu  OOCagHBIME TPyOaMH OODKHBI OBITh OOOCHOBaHBI B PafoueM mpoexre IO
COTJIACOBAHUIO C 3aKa34uKOM U ITOApATINKOM HA CTPOUTEIBCTBO CKBAYKHH.

Ilpu s3TOM HEOOXOOMMO VHUHTHIBATH HEJOMyCTHMOCTh OTKAa3a OT IPHMECHEHHS MHHHMAJBHO
HEOOXOAMMOTO KOMILIEKCA 3aKOJOHHON TEXHOJOTHMYECKONH OCHACTKH OOCAAHBIX KOJIOHH M YXY AIICHUSA
ycaoBui (POPMUPOBAHUS HEMEHTHOTO KOJIBIIA B CJIy4a¢ YMEHBIICHHUS 3aKOJIOHHBIX 3a30POB.

2.5.2. IlpuHuMaeMsblii 1HaMeTp 00CATHON KOJOHHBI JOJDKECH OTBEYATh YCIOBHUAM IMPOXOJMMOCTH €€
IO CTBOJIy CKBAYKHHBI 33JaHHOTO Ipodmur. [Toce mpeaABapHUTEIbHOTO pacyeTa KOJOHHEI Ha IPOYHOCTH
TIPOBEPACTCA YCIOBUE MPOXOAUMOCTH B COOTBETCTBHH C IPHUIL 1.

Br160p HHTEPBAJIOB IEMEHTHPOBAHHS 00CATHBIX KOJIOHH

2.6. B HeOOCQKEHHOM CTBOJIC CKBKHUHBI IIEMEHTHPOBAHUIO ITOJICKAT:

- TPOAYKTUBHBIC TOPH3OHTHL, KPOMEC TPEAYCMOTPEHHBIX K OMPOOOBAHHIO M OKCIUTyaTALHH
OTKPBITBIM CTBOJIOM HJIHM C HEIEMCHTHPYEMBIM (DHIIBTPOM;

- NPOAYKTHBHBIC TOPH3OHTHI, HE HPECAYCMOTPEHHBIE K OMPOOOBAHHIO HIIH SKCIUTyaTALHH, U
TOPU30HTEHI C HEIIPOMBILLICHHBIMHA 3aIIacaMd He()TH U rasa;

- HCTOILCHHbIC TOPH3OHTEI,

- TPOHHMIIACMBIC TOPU3OHTHL, HACHILCHHHIC NPCCHOM BOJOM, a4 TAKKC BCCMH THIIAMH
MHHEPATH30BAHHBIX BOJ,

- TOPH30HTHI BTOPHYHBIX (TEXHOTCHHBIX) 3aJexei He(hTH ¥ ra3a;

- HMHTEPBAJBL, NPEACTABICHHBIC MOPOJAMH, CKJIOHHBIMH K IUIACTHYECKOMY TCUYCHHIO H
BBITYYMBAHHIO,

- TOJIIIA MHOTOJICTHEMEP3BIX OPO;

- TOPH3OHTHL, OPOABI KOTOPBIX HJIH MPOIYKTHl HX HACBIICHHS CIIOCOOHBI BBI3BIBATH YCKOPCHHYIO
KOPPO3HIO 00CAXHBIX TPYO.

B obcaxenHO# npeapiaymiei KOJOHHOH YaCTH CTBOJA CKBAKHHBI IICMCHTHPOBAHMIO MOAJICKAT TE
J)KC HMHTEPBAJBI, KPOME HHTCPBANOB 3AJICTAHHA MCTOINCHHBIX TOPH30HTOB H TOPW30HTOB C
HCNPOMBIIUICHHBIME 3aJIe)KaMH He(TH ¥ ras3a, He MOUICKAIMHUX OMPOOOBAHMIO HJH pPa3paboTke, a
TAKOKE TOPH30HTOB, HACHIILICHHBIX HEATPECCHBHBIMH BOJAMH.

2.7. He3aBucumo OT TpeOOBaHHIL 1. 2.6 HAMPABJICHHA, KOHIYKTOPHI, OTANHBIC KOJOHHBI, HHKHHE
H IPOMEKYTOYHBIC CTYNICHH MPH CTYNICHYATOM LIEMCHTHPOBAHHH, HIDKHAC H MPOMEKYTOYHBIC CCKLHH
CCKIIHOHHBIX KOJIOHH HEMEHTHPYHOTCS Ha BCIO JIJTHHY.

2.8. MuHEMambHO HEOOXOOMMAasd  BBICOTA MOABCMA TAMIIOHAXKHOTO  PacTBOpa  Hafg
(prroraOCOACPKANIMMHI TOPH3OHTAMH, A TAKXKE HAJ KPOBJICH MOA3CMHBIX XPAHIJIHIL ra3a U HC(TH, HAT
YCTPOHCTBOM CTYNICHYATOTO LEMEHTHPOBAHHUA (CTHIKOM CCKIHIA) BEPXHCH CTYNCHH (CEKIMH) 00CATHBIX
KOJIOHH JIOJDKHA COCTaBIATh HE MeHee 150-300 M g Hersbix u 500 M Uit ra30BbIX CKBAXKHH.

2.9. Bce BBIOpaHHBIC IO LI 2.6-2.8 HHTEPBAJIbl HEMCHTHPOBAHHSA O0OBCAMHAIOTCS B OJHH OOTIHIA.

He pomyckaercs paspeiB CIUIOIIHOCTH LIEMEHTHOTO KOJbOA 3a OOCAamHBIMH KOJOHHAMH Ha
TIPOTSDKCHUH BCETO MHTEPBANA LEMEHTHPOBAHHA.

2.10. MakcuManbHasA JJIMHA HELEMEHTHPYEMOH BCPXHCH YACTH KOJOHHBI JOJDKHA MPHHUMATHCA H3
pacyeTa moJHOM ¢¢ Pasrpy3KH NpH 000PYAOBAHUH YCTh CKBAKHHBI KOJIOHHOM TOJIOBKO#H (TpHIL. 2).

Bri0op cnocoda cmycka # HEeMEHTHPOBAHUS 00CATHBIX KOJIOHH
2.11. KoHCTpykiuA CKBOKHHBI JO/DKHA IIPEJyCMAarpuBaTh B IIEPBYI0 OYepeab CHOYCK H

IICMCHTHPOBAHUE 0OCAIHBIX KOJIOHH B OJJMH MPHEM.
2.12. CexumoHHBIE CHyCK O0OCAgHBIX KOJOHH JONMYCKAeTCA B CICAYIOIHX CIy4asax




TEXHOJOT HICCKOH HEOOXOJUMOCTH:

- HeZOCTATOYHAA IPY30I0IBEMHOCTE OYPOBOH YCTAHOBKY,

- HEBO3MO)KHOCTh OOCCHCYCHHMS NPOYHOCTHBIX XAPAKTCPUCTHK KOJOHHBI NMPH HCIOJIb30BAHHU
CCpUIHO BBIIY CKAEMBIX THIIOPA3MEPOB 00CATHBIX TPYO MM 3aKyNMAEMBIX IT0 HMIOPTY;

- HEBO3MOXKHOCTBb CIlyCKa O00CAgHOH KOJOHHBI [0 TPOCKTHOH TIAYOHWHEI MO YCIOBHSAM
MPOXOAMMOCTH C YYETOM HAKOIUICHHOTO OMNBITA B JAHHOM pAafOHE WM AHAJOTHYHBIX T'OPHO-
TE€OJIOTHYCCKUX YCIIOBHIX,

- OTCYTCTBHE CEPHHHO BBINYCKACMBIX YCTPOHCTB CTYNECHYATOrO IEMCHTHPOBAHHSA, B TOM YHCIIE C
VYETOM 3aKyIIaeMbIX 0 HMIIOPTY.

2.13. TIpoTsDKEHHOCTh HHTEPBAIA MOABEMA TAMIIOHA)KHOTO PACTBOPA B OJIMH NPHEM NPHHAMACTCS C
VYETOM CJICAYFOIUX TPEOOBAHHUMN H YCIIOBHIA:

2.13.1. I'mapocTaTHYECKOE [ABACHHE COCTABHOIO CToj0a OypoBOTO pacrBOopa H JKAAKOCTH
3aTBOPCHUS LIEMECHTA HAA KpOBJICH MepeKphIBaeMBIX (NIOHMIOCOACPKAIMHX TOPH30HTOB B OTKPBHITOM
CTBOJIC CKBAKHHBI JOJDKHO IPEBBIATH IIACTOBBIC JABJICHHUS.

Ipumenanue. JloryckaeTess KoMIleHcalusl TpeOyIOLeHcsl penpeccMd Ha IDIACTHL 32 CYeT IOBBIIICHUS
CEMMEHTAI[MOHHON YCTOMYMBOCTH M H3OJMPYIOIMX CBOMCTB TAMIIOHAXHOI'O PpacTBOpa, 0OJaJarommero
HayaJbHBIM I'PaJUEHTOM GWIBTPALMH, IPU KOTOPOM HCKITIOUAIOTC (IIOUIOIPOSIBIICHHS Ha JIFo0o# crauu O31]
(1. 6.7 mpwt. 3).

2.13.2. Mckmo4aeTcs BO3MOKHOCTh THAPOPA3pPhIBA NOPOJ, HIIH HHTCHCHBHOTO IOTIJIOIICHHS IIPH
LHEMEHTHPOBAHHH (IPHIL 4).

2.13.3. BO3MOKHOCTh MPOKAYHBAHHA TAMIIOHA’KHOTO pacTBOpa uepe3 OammMak KOJIOHHBI 10
MPOSKTHOH BBICOTHI IO YCIOBHAM AHHAMHYECKOI TeMIEparypsl u AaBiIcHUS (MpuiL. 3).

2.13.4. IlpumeHeHHe He GoJiee ABYX MO COCTABY H PCLENTYPE MOCICAOBATCIBHO 3aKAYHBACMBIX
TaAMIIOHKHBIX PACTBOPOB.

2.14. TIpu HEBO3MOXKHOCTH BBINOJNHEHHA TpeOoBaHmMii m. 2.13 HCOOXOAMMO NPEAYCMATPHBATH
CTYNEHYATOC LEMCHTHPOBAHHE IIH CHYCK OOCAaHO!H KOJOHHBI CCKIMSAMH C Y4CTOM TPeOOBAHMIA
n2.12. B nmocmeaHeM Clyyae BEpXHAS CEKUMA KOJOHHBIL, IIPH HEOOXOAMMOCTH MOKET
LHEMEHTHPOBATLCS B ABE CTYNCHHU.

2.15. VYcrpoiictBa CTyNEHYAaTOr0 LUEMEHTHPOBAHHA H CTHIKH CEKIIMH OOCAJHBIX KOJIOHH JOJDKHBI
pacnomararscs:

- B 00CQ’KCHHOM CTBOJIC CKBKHHBI IPEABITYINCH KOJOHHOM BhIlIE 0allMaka €e He MEHee, YeM Ha
50 M; TO JK& OTHOCHTCS K «TOJIOBE» MOTAMHOM KOJIOHHBI,

- B HCOOC)KCHHOM 4YaCTH CKBLKHHBI - B MHTCPBAJC YCTOHYMBBIX MOPOJ C JHAMETPOM CTBOJIA,
OIM3KHMM K HOMHHAITBHOMY, HIDKC BCPXHCH IDAHHIBI HHTEPBAia He MeHee 30-50 M M BbILIE HIDKHEH
rpaHuIp! He MeHee 50-75 M.

3. IOJATOTOBKA BYPOBO#M YCTAHOBKH, OBOPYIOBAHMNSA, TEXHHYECKHX
CPEJACTB

3.1. JIo moAroTOBKH CTBOJIA CKBKHHBI K CIYCKY 00CaHOI KOJIOHHBI OYPOBasA YCTaHOBKA, OypoBoe
M BCIIOMOTAaTeIbHOC OOOpYIOBAaHHE, (DYHAAMCHTHL, ONOYHBIE OCHOBAHHA, NPOTHBOBBHIOPOCOBOC
obopynoBaHune, TexHHYeckue cpencta, KUII u CpeacTBa MEXaHH3AUMH, HCIOJIb3yEMBIC IIPH
KPEIUICHUH CKBAKMUHBL, JOJDKHBI OBITh IIOJBEPTHYTHI BHEOYCPEOHOHW MPOBEPKE C YCTPAHCHHEM
BBIABJICHHBIX HAPYIICHHH M HCHCIPABHOCTCH B COOTBETCTBHM C [JCHCTBYHOLIHMH HOPMAMH H
npaBuiamMu ¥ [11aHOM padoT HA KPETJICHHE CKBAKUHBI (TPHUIL. 5).

32, Tlpu HamuuuM B OTKPHITOM CTBOJC CKBAOKHUHBI (DIFOMAOHACHINIEHHBIX IUIACTOB H
HECOOTBETCTBHU YHUBEPCAIBHOIO NPEBCHTOPA OJKMAACMBIM YCTheBbIM AaBiacHuaM mpu ['HBIT wmm
OTCYTCTBHH B OOBS3KE IPOTUBOBBHIOPOCOBOTO 00OPYIOBAHMSA YHHBEPCAJIBHOTO MPEBEHTOPA 3AMCHHUTH
IJIAIIKH B HIDKHEM IUIAIICYHOM IPEBEHTOPE IOJ AMAMETP OOCATHBIX TPyOD, KpOME CIy4aeB CIyCKa
MOTAMHBIX KOJOHH. B ciyyae KOMOMHHPOBAHHOH IO HAPYKHOMY JHAMETPY O0OCATHOM KOJOHHBI
TIIAIIKH IPEBEHTOPA JIODKHBI COOTBETCTBOBATH BEPXHEH CEKIMHU KOJIOHHBI

OrcrywicHus OT MAAHHOTO TPSOOBAHHA MOIYCKAOTCA, €CIM B THIOpa3MEpPe HPEBCHTOpA HE
MPEIYCMOTPEH HEOOXOAWMMBIA AuaMerp Iamek wid 3aBox (pupma) He obecmeumBacT uX
M3TOTOBJICHHE U IOCTABKY.

B mobom ciyuac Ha OypoBOH HEOOXOAMMO MMETh CIICIHATBHYIO aBAPUHHYI0 OYPUIBHYIO TPYOy C
YCTAHOBJCHHBIMH Ha HEH IIAPOBBIM KPAHOM B OTKPHITOM IOJOKSHHM M IEPEBOIHHUKOM IS
TIPUCOETUHCHUS K 00CATHBIM TPyOaM.

3.3. B ciy4agx 0)XHMAAEMOTO BETPA YCTAHOBHTH JOIOJHUTEIBHBIC CPEICTBA, IPH UX OTCYTCTBHUH,
JUI HCHTPUPOBAHMS 00CATHBIX TPYO U TAJNICBOM CHCTEMBI Hal YCTHEM CKBAKUHBL

3.4. Ouncturs OT OYPOBOTO PACTBOPA, IITAMA, XUMHIECKHUX PEATCHTOB M MPOMBITH BOION EMKOCTH



A1 HAKOIUICHHMSA HEOOXOAMMOro o00BcMa BOAB M IPUTOTOBICHHS JKUAKOCTH 3aTBOPCHUSA,
TpeOyIOMMeCs JONOIHHTEIBHO K TEXHOJIOTHYCCKOH CXeMe LEMEHTHPOBAHHA IO IPHIL. 6.

3.5. Ha OypoBbIX HAcOCaX, y4acTBYIOIMMX B TOATOTOBKE CTBOJA CKBAOKHHBI K KPCIUICHHIO H
LCMCHTHPOBAHHH KOJOHHBI, IIHIMHAPOBLIC BTYJIKH H HOPIIHH 3aMEHHTh HA HCOOXOAMMBIA pa3Mep B
cooTBeTcTBHH C IlmaHoM paboT HAa KpeIeHHWE CKBAKUHBL [IpH COOTBETCTBHH BTYJIOK (NMOpIIHCIT)
TpeOyeMbIM pa3MepaM IPOBEPHTh HX PAOOTOCIIOCOOHOCTb.

3.6. IIpoBepHTP COOTBETCTBHE OCHACTKH TAJCBOH CHCTEMBI O)KMAAEMBIM MAKCHMAJBHBIM
HArpy3KaM IpH CITyCKE KOJOHHBI H IIPH HEOOXOAHMOCTH IPOH3BECTH MEPEOCHACTKY .

3.7. OcBoOOAMTH CTECIUIAYKH Y MPHEMHOTO MOCTA UL pHeMa o0canubIX TpyO. [Tpu HeoOxoauMOCTH
YCTAaHOBHTh JONOJHHTCIBHBIC CTCIUIAKH HIM HOATOTOBHTh POBHYIO IUIOIIAAKY C JONOJHHTCIbHBIMH
TPy30NOABEMHBIMH CPEACTBAMH Il IPHEMA BCETO KOMILUIEKTa OOCAAHBIX TPyO M MOJAYH HMX NpH
CIyCKE B COOTBETCTBHH C TPeOOBAHHAMHE pa3a. 4.

3.8. ConaHmpoBaTh IUIOIIAAKY B COOTBETCTBHH C TEXHOJIOTHYECKOH CXEMOIl PacCTAHOBKH
LIEMCHTHPOBOYHOM TEXHUKH (MPHIL. 6).

3.9. CMmOHTHpOBAaTh ABTOMATHYCCKHH KIIOY C THAPABIMYECKHM HJIH 3JICKTPONPHBOIOM C
MOMCHTOMEPOM JUBI CBHHYHBAHHA H 3aKPCIUICHHA pe3bOOBBIX COEAMHEHHH O00CagHBIX TpyO.
TIpoBeputs paboTOCIIOCOOHOCTH KIIFOYA.

Ha MamuHHBIX KIFOYaX 3aMCHHTH PaboYHe IIAMKH 104 00CaaHbIe TPYOBL

3.10. TIpoBepHTh COCTOSHHE HANPABISIOIMX H OMOPHBIX MOBSPXHOCTEH cCHaiaepoB, crmaiaepos-
3NIEBAaTOPOB, 3NCBATOPOB, BCTPOCHHBIX B POTOP KJIHHBEB; 3aMEHHTh pabouue IUIALUKH NOJ JHAMETP
ob6cagHbIX TpYO.

3.11. IIpu MOArOTOBKE 3aXBATHBIX YCTPOMCTB M Kmouelf mo mm. 3.9 u 3.10 ocoboe BHUMaHHE
obpalars Ha Clieayromee:

- 0XBaT TPyOBl INAINKAMH KIMHBCB H KIOYeH JODKEH ObITh PABHOMEPHBIM IO BBICOTE H
OKPY>KHOCTH,

- paboyHe TUIAIIKH JOJDKHBI BRICTYIATH M3 MA30B HA BBICOTY HACCUKH, OJMHAKOBYIO I BCEX
IIIAMIEK;

- OIOPHBIC IMOBEPXHOCTH HE JODKHBI HMETh BBIPAOOTOK H YCTYNOB, OIOPHBIC ILIOCKOCTH
3JIEBATOPOB JOJDKHBI OBITH MAPAIUICIBHBIMHY,

- IIAPHUPHBIC COCAMHCHUS HE TOJDKHBI HMETH JEO()TOB BbILIE HOPMEL

BrIBICHHBIE HEOCTATKU YCTPAHSAIOTCS 3aMCHOM JICTAlICH, Y3/I0B HITH MOJIHOCTBIO YCTPOICTB.

3.12. YCTaHOBHTH JONMOJHHTEILHBIC CBCTHIBHHUKH y CTCLIMKSH Hmad TpyO M IOWAAKHM Uil
pa3sMEIEeHHA IEMEHTHPOBOYHOH TEXHUKH.

3.13. Bece mepeuncneHHble mo ILO. 3.1-3.12 paboTel AODKHBI OBITH BHIMOJHEHBI B IEPHOX
MOCTIETHET0 AONONCHHA H HEpeA MOATOTOBKOH CTBOJIA CKBAKHHBI K CIYCKY OOCATHOI KOJOHHBI C
MAKCHMAJILHBIM MEPEKPHITHEM TEXHOJIOTUUECKUMHE ONCPAIMAIMH B CKBKHHE H TOTOBHOCTBIO IO Mepe
HEOOXOUMOCTH.

3.14. ToToBHOCTB OYPOBOI YCTAHOBKH H Ap. MPOBEPACTCI KOMHCCHEH, HA3HAYAEMOii PYKOBOACTBOM
O6ypoBOro NpeaNpUATHA, C NMPHBICUCHHCM B CIIy4ac HCOOXOAMMOCTH MpeACTABHTEHCH 3aKasuuka,
T'ocroprexnanzopa u ITpoTuBo(hOHTAHHOI CITyKOBL.

Pesynbrare! mpoBepku 0(HOPMILFOTCS aKTOM (TIPHIL. 7).

B crmyyae HeoOXOMMMOCTH YCTPAHCHHS HEJOCTATKOB, BIEKYINHX 33 COOOH 3aEpKKy CIyCKa
00casHON KOJOHHBI, PYKOBOACTBO OYPOBOTO HPEANPHATHSA JOJDKHO MPHHATH PEHICHHC O MCPECHOCE
HAYa/a MM MEPENOArOTOBKE CTBOJIA CKBAKUHBI K KPETIICHHIO.

4. OBCA/IHBIE TPYBBI

4.1. BXOOHOH KOHTPOJIb, XPAHCHHUE, IOArOTOBKA OOCAAHBIX TPYO IJI1 KOHKPECTHBIX CKBAKHH,
TPAaHCIOPTHPOBKA OCYLICCTBIIIOTCA B COOTBETCTBHH C TpebomaHmamu PJI 39-2-132-78, a Taxxke
HHCTPYKUMAMH NO JKCIUTyaTalluu TPyO, pa3pabOTaHHBIX WM 3aKyNAaeMBIX MO0 HMMIOPTY MOCIC
BBC/JCHHA B ICHCTBHE yKa3aHHOTO PJI. OcHOBHBIEC TPeOOBaHNA K 00CATHBIM TPYyOaM M MEPSBOTHHKAM K
HUM ¥ TIOPSAOK PAa0OT H3JI0KESHBI HIDKC.

LenTpaM3oBanHbIii KOHTPOJIL, XPAHEHHE, IOATOTOBKA, TPAHCIOPTHPOBKA TPYO

4.2. llenTpanu3oBaHHbIC pabOTHI OCYIICCTBILIIOTCS MO BCEM MAPTHAM MOCTYNAIOMHUX TPYO Ha 6azax
HPOH3BOACTBCHHOTO 06cny>xuBanmst (BI10) H BKIFOYAKOT B Ce0s ClIEAYIOLIHI 00BEM.

4.2.1. BxomHOH KOHTPOIB:

- HaMYHE CEPTU(HMKATOB H COOTBETCTBHC HM 3aBOJACKOL MAPKHPOBKM KICHMOM H KPACKOH Ha
Tpybax;



- BHCITHHI OCMOTP COCTOSHHUA TeJia TPYO, My(IT H pe3sl;

- YCTAHOBJICHHE CTCIICHH 3AKPEIUVICHHS (BH3YAJIbHO) H COOTBETCTBHA FEPMCTH3HPYIOMICTO COCTABA
TIPU HABHHYHBAHUE My ()T 3aBOJOM, YKA3AHHOMY CepTH(HKATE,

- HHCTPYMEHTATbHAA NPOBEPKA Teaa TpyO, My u. pe3sd; TO e - 111 NEPSBOHHKOB.

IHpumeuanue. BUIBI BXOJHOTO KOHTPOILL TPYO, IOCTABIISIEMBIX [10 UMIIOPTY, OMPEEIIOTCS KOHTPAKTOM Ha
HX 3aKYIIKY, @ TaK)K€ MECTHLIMU MHCTPYKIASIMU 110 COITIACOBAHIIO MEKAY 3akazurkoM u [loapsaukom.

OO013aTeIbHBIM SBJLICTCSA BH3YAIBHBIH KOHTPOJb 0€3 CHATHA 3aLIUTHBIX YCTPOMCTB C pe3bd, Ha
KOTOPBIC HAHECEH (DIPMEHHBIH TEPMETU3MPYOLIHI COCTAB.

4.2.2. OT6paKoBaHHbIC B PE3YIbTATE BXOJHOTO KOHTPOJIA TPYOBI JOJDKHBI XPAHHTHCA OTACIBHO.

4.2.3. TloaroToBKa TPyO A4 CKBAKHHBI JOJDKHA OCYIUECTBIATHCA B COOTBCTCTBHU C 33JaHHCM
(3akazom) Oypooro mpeampusaTaa. CpOKH BbIIAYH 3aJaHHA (3aKa3a) HA IOATOTOBKY M CPOKH JOCTABKH
Tpy6 Ha OYpPOBYIO (KYCT) YCTAHABIHUBAIOTCS MOPANHOHHO.

4.2.4. Orobpars HEOOXOAMMOE KOIMMECTBO TPYO MO THIOpa3MepaM OTACIbHBIMH MAPTHAMH IO
CCKUHAM KOJIOHHBI.

4.2.5. Wcmeitath TpyOBl BHYTPSHHHM JABJICHHCM BOJOM AJA IPOBEPKH IPOYHOCTH TPYO H
TePMETHYHOCTH COSTMHEHNH "My hTa-TpyOa" (1t HABHHYCHHBIX My(T).

BemmyuHa BHYTPEHHETO THAPABIMYECKOTO MABJICHHS HCIBITAHHA 1 KAKIOH CEKUMH TPYO
VKa3BIBaCTCA B "3amaHWH' (3aKase) M BBHIOMPACTCA M3 pPacyeTa IPEBBILICHHS MAaKCHMAJIbHOTO
pacyeTHOr0 M3OBITOYHOTO BHYTPEHHETO MJABJICHHSA T[PU WCIBHITAHHH OOCAZHOM KOJOHHBI HA
TePMETHYHOCTD HA TPYOBI JAHHOM CEKIMH Ha 5%, HO HC MCHCE, “ICM YKA3aHO B Ta0IL. 2.

TpyOsl (MEPEBOAHHMKH) CUHTAOTCA BBIICP)KABIIMMH HCIBITAHHE, €CIM B TedeHwe 30 C mox
JaBJICHUEM HE BBIABJICHBI TCUb, 3aIIOTCBAHNE HJIM PA3phIB MO TNy TPYOBI, My THI 1 pe3soe.

I'umpapmyecKkne HCHBITAHHA TPYO MOJUKHBI MPOBOAWTHCSA, KAK MPABHIO, B CTALMOHAPHBIX
YCIOBHAX HA TPYOHBIX 0a3ax.

JlomycKaroTCA MCHBITAHUA HA CHCUHAIBHO OOOPYIOBAHHBIX IUIOMIAAKAX A CE30HHOM IMOCTABKH
TpyO Ha OTACIBHBIC KyCTHI (IPYIIy KYCTOB) M OTAAJICHHBIC OYPOBBIC C BBIE3AOM CICIMAIMCTOB
BIIO.

42.6. TpyObl, BBIOCP)KABLIME HCIBITAHHA, W3MCPUTh CTAJBHOH PYJNETKOM H MPOHYMEPOBATH
CBET/JION KPacKO# y HUMIIEI B MOPAIKE CIMyCKa B CKBAKHHY .

Tabmmma 2
Jluamerp Tpyo, Mmm 114-127 | 140-146 | 168 | 178-194 | 219-245 | 273-351 | 377-426
MuHuManbHOe AaBncHue, MIa 13,0 11,0 10,0 8.5 8,0 7,0 6,0

Ot1aembHO MOATOTOBHTH pe3epB oOmieit ammHO# w3 pacuyera 50 M Ha 1000 M KOJMOHHBI H3 TPYO
MAKCHMAJIbHOH (110 pacyeTy) NMPOYHOCTH JAJIS JAHHOM KOJIOHHBI, JJI JBYXpasMcpHOH (u Oonee) H
CEKIHMOHHOH KOJIOHHBI - OTACIBHO JUII KKAOT0 JHAMETpa (CEKILHMHU) KOJOHHEL

Hpumeuanue. Vivmoprasie oOcaHble TPyOBI THIPABIMYCCKUM UCIILITAHUSAM He TIOJIBEPrafoTCs, €CIIH 3T0 He
OTOBOPEHO YCIIOBUSIMU KOHTPAKTa Ha UX IIOCTABKY .

4.2.7. Ha TpyObl, MOATOTOBICHHBIC K OTHPaBKEC HA OypOBYH), HEOOXOAMMO COCTABHTH AaKT C
BEAOMOCTBIO B COOTBETCTBHH C NPWIL 8, KOTOPBIN NMEpeiacTcsi pyKOBOAUTEMO OypoBOi OpHraabl WA
HA3HAYCHHOMY HM OTBETCTBCHHOMY 33 IPHEMKY TPYO JIAIy.

4.2.8. Tlorpy3ouHo-pa3rpy304nbic paboThl H AOCTaBKa TPYO Ha OypOBYHO JOJDKHBI BBIIOIHATHCS
TOJILKO C MPUMEHCHAEM CICHHANBHBIX TPY30MOABbEMHBIX H TPAHCTIOPTHBIX CPEACTB C BHINOJHCHHEM
CIIeAYFOIHX OCHOBHBIX TPCOOBAHUI:

- mpeaoTBpalleHre Ac(hopMaLHil 1 HOBPSKICHHUH TPYO, My T U pe3nd;

- HE JOMYCKAETCs COpachIBAHHE C BHICOTHI (0COOEHHO /11 TPYO M3 BHICOKOICTHPOBAHHBIX CTAJICH) U
BOJIOUCHHE TPYO;

- YKIQAKa TPyO Ha CTEIIAKH M CIHCHIUIOMAIKH HE Oojice 4yeM B JBa Piga C JACPCBSIHHBIMHE
MIPOKJIAAKAME MEXIY PAJAMH U PACIIOIOKEHAEM MY (DT B CTOPOHY YCThS CKBAYKHHBI,

- IIpH YKJIAAKE PSAOaMHU HyMepalus TpyO J0DKHA HAUMHATHCS C BEPXHETO Psaa.

TloaroroBka o6cagabIX TPYO HA OYPOBOIi
4.3. Ha 6ypoBoii HEOOXOAMMO BBINOJIHUTE CICIYIOMHUE PAOOTHL

43.1. Tlpomssectd BHYTpCHHEC INAOJIOHHPOBAHHE TPYO TMOCJIE BHCIIHCTO  OCMOTpa
TIPOTACKUBAHUEM JKCCTKOTO CTABHOTO MAGIOHA.



Pazmepsr mabnoHOB A1 TPYO OTEYCCTBEHHOTO MPOH3BOACTBA H HMIIOPTHBIX TOJDKHBI BHIOHPATHCS
1o Tabm. 3.

Tabmuma 3
YCIOBHBIH HAPYKHBIH HAMETD Jlmna KATHOPYIOLEH YacTH
TpyO, MM mabioHa, MM JuameTp mabnona, MM
114219 150 3
245-340 300 d-4
351-508 300 d-5

* ¢ - BHy TPCHHHI HOMHHAIBHBIA JHAMETP TPYO JAHHOM TOJIIMHBI CTCHKH.

IIpu oTpHIATENHLHON TEMIEpaType BO3Ayxa TPyObl HENMOCPEACTBCHHO Iepe] LIAOJOHHPOBAHHEM
IPOTPEBATh MAPOM.

INepen nayamoM mAONOHAPOBAHHMA H HE MeEHee, dyeM ducpe3 50 TpyO mpoBepATh AHAMETP
KIMOPYIOIHUX YacTeH mabioHa B 3-X IUIOCKOCTSX IITAHTCHIMPKYJIEM; A0IOH C JUAMETPOM B OJJHOIH
U3 IIOCKOCTCH MEHEE YKAa3aHHOTO B Ta0IL. 3 Ha 0,5 MM 0TOpakoBaTh.

43.2. Tlpom3pecTH KOHTPOJBLHBIA 3aMep KaKIOH TpyOsl u mepeBoaHuka. COCTaBUTDH
IPEIBAPUTEILHYIO BEIOMOCTh — MEPY KOJIOHHBI IO (DOpME, YKA3aHHOH B MPIUI. 8, C JOMOJHHUTEIBHOM
KOJIOHKOW "HapacTaromas" JAJIHHA.

4.3.3. CHaTh C pe3b0 NMPEAOXPAHUTCIBHBIC CPEACTBA, YAAIUTH 3AIUTHYH) CMa3Ky, 00C3KUPHTDH
Pe3b0bL, MPOBEPHTh BHEIMHHM OCMOTPOM, IPOTEPETh HACYXO, HABEPHYTh «OT PYKH» KOJBLA (TAKXKeE
00€3KUPCHHBIC) HA HATITICIH TPYO.

Ha tpybax Cc HaHECCHHOH YIJIOTHHTCIHbHOH (()MpMeHHOM) CMa3koil Ha pe3bObl OCIAOUTDH
NPEIOXPAHUTEIbHbBIC KOJIbIA H HUTIIICITH.

4.3.4. OrOpakoBanHbic HA OypoBOii TPyOBI 3AMCHHTh W3 pe3epBa H MPOU3BECTH MEPEHYMEPAIHIO
Tpy®.

IHpumenanue. J1s1 KOMIDIEKTOBaHUS 00CaTHBIX KOJIOHH pa3pelliaeTcs: HCIob30BaTh TOJIbKO 06caHbIe TPYOBI
U IePEBOJHVKU K HHM, M3TOTOBICHHEIE CICLMANM3HPOBAHHBIMU 3aBOJaMH MM 3apyGeXHbIMM QupMamMd B
cootBercTBUM ¢ JetictByrommmMu 1'OCTamu, OCTamu, TV, crangapramu ¢pUpM U ¢ yYETOM HOPMHPOBAHHOM
00J1acTy IIPUMEHEHUSL.

Jomyckaerca: wuactuuHas o0Touka Mydr TpyO /Ui TOTAHHBIX WIH HIDKHHX —CEKIHif
SKCIUTy aTAMOHHBIX KOJIOHH, a TAKKC HAPC3KA HHUIICIHHBIX KOHLOB HA TPYy0Oax H NMEPEBOAHHKAX IO
COTJIACOBAHHBIM YCJOBHAM MCOKIY 3akazumkoM, IloapsuamkoM u opraHamu [ocroprexnHamsopa ¢
Y4YETOM KATETOPHH CKBKHH 10 TJTyOHHAM, BHAAM NMPOIYKIHMH, AHOMAIBHOCTH ILIACTOBBIX JABJICHHH H
ocTatouyHOM mpouHoctd TpyO. OOTOuKa MydT W Hapeska pe3pd JODKHBI OCYINECTBIATBCA HA
CICUHATH3NPOBAHHBIX TPYOOHAPE3HBIX CTAHKAX C NPAMCHCHHEM KATHOPOB H H3MEPHTEIIBHBIX
HMHCTPYMEHTOB, M3TOTABIMBACMBIX CIICIHATM3HPOBAHHBIMEA 3aBOJAMH HJIH (DHPMaMH, Hape3ka pes3bd
"mo obpasuy" 3ampemaercs; COOPKY pe3bOOBBIX COCAWHEHHE OCYINECTBIATH C TMPHMEHEHHEM
BBICOKOTEPMETHYHBIX YIUIOTHUTEILHBIX COCTABOB (MpuiL. 14).

5. TAMIIOHA’KHBIE MATEPHAJIBI
IIpuem, KOHTPOJIb, XPAHEHHE, TPAHCIIOPTHPOBKA

5.1. TaMmOHQ)KHBIE MAaTECPHAJbI, HANOJNHUTECIM K HUM M XHMPEArcHTHI JOJDKHBI XPAHHTHCA HA
LEHTPATM30BAHHBIX HJIM NCPEBANOYHBIX 0a3aX, KyCTaX WM OTJANCHHBIX OYPOBBIX MpPH CC30HHOM
TIOCTABKE ¢ BBIMOJHCHHUEM CIICIYIOMAX TPSOOBAHHIA:

5.1.1. Cxagckue NMOMENEHHS W CHIIOCH! JOJDKHEI OBITh HEOTAIUTMBACMBIME C HANC)KHOM 3ANIHTOM
MATEpHAIOB OT ATMOC(HEPHBIX OCAIKOB, IOATOIICHHS M BO3ACHCTBHS BO3IYXa BEICOKOH BIAYKHOCTH.

5.1.2. YnakoBaHHBIC MaTepUalbl XpaHUTh MTA0CIMH Ha MOAAOHAX, HE Oojece 10 MCIIKOB M HE
6oce IBYX KOHTECHHEPOB IO BEICOTE.

5.2. TpaHCTIOPTHBIE CPEACTBA JOKHBI HMETh 3aLIUTY OT VBIAKHEHHS MAaTCPHATIOB MPH MEPEBO3KE.

PaccemHBle Marepuambl AOJDKHBI NMEPEBO3UTBCA LEMCHTOBO3AMH. JIOMYCKACTCS HCIOIb30BATH
LEMEHTOCMeCHTEMbHBIE MamuHbl (CM) ¢ 3arpy3koit He Oonee HOpMBL. ByHKEpbl neMeHTOBO30B (CM)
Tepen 3arpy3koM TINATEIBHO OYHMINATh OT OCTATKOB PAHEC TNCPCBO3HMBIX, MATCPHAJIOB, MOCTC
TIPOMBIBKH - BRICYIIHMBaTh. IIpm 3arpyske memeHToBo30B (CM) MaTepHat mpoImycKarh 4epe3 CETKY C
suefikamu He Oomee 3x3 oM.

5.3. 3arpy3ky (mo3arpy3ky) CM Ha OypoBoit HEOOXOAMMO OCYIIECTBIATH 3a 2-24 4yaca A0 HA4ada




LEMCHTHPOBaHHA. B ciy4yae HaxoskaeHus 3arpyxeHHOro B CM IeMEHTa IJIMTCIHHOC BpEMS
HEOOXOIHMO OCYIIECTBILITH €TO MEPEOYHKEPOBKY Uepe3 1-3 CyT, A1 Yero yCTAHABIHBAIOTCA MECTHBIC
HOPMBI B 3aBHCHMOCTH OT KIIMMATHYCCKUX YCIOBHH H OIBITA IIPHMCHEHHA Pa3THYHBIX IICMCHTOB.

5.4. TlocTymarolmpe HA MECTAa XPAHCHHS TAMIIOHAXKHBIC MATCPHATIBI JOJDKHBI TIOJBEPIaThCS
BXOJHOMY H HEPHOMYCCKOMY KOHTPOJIO HA MPEAMET COOTBCTCTBHA MX TEXHHYECKHM TPSOOBAHUAM
coorBercrBytomero [OCTa, OCTa, TY 10 OCHOBHBIM TEXHOJOTHUECKHM IOKA3ATCIIM:
PacTeKaeMOCTH, IUIOTHOCTH, BOJOOTICICHHIO, 3aryCTCBAHHIO, CPOKAM CXBATBIBAHHA TAMIIOHAKHOTO
PacTBOpa, MPOYHOCTH TAMIIOHAKHOTO KAMHA. [IpH HECOOTBETCTBHH OJHOTO HIH HECKOIBKHX
MOKA3aTeNICH TAMIOHAYKHOTO MATCPHANA TEXHMUYCCKAM TPECOOBAHUAM COOTBETCTBYIOLIETO CTAHIAPTA
i TY NpHMECHCHWE €ro Uil ICMEHTHPOBAHHA CKBAKHH PCIIACTCA MO Pe3yabTaTaMm mozdopa
peuenTypsl TAMIIOHAXKHOTO pPACcTBOPA AN KOHKPETHOH CKBAKHHBI HEMOCPEACTBEHHO TEPEN
LeMEHTHpoBaHHEM. Ecin momoOpaHHas penentypa pacTBopa W CBOMCTBA TAMIOHAKHOTO KAMHS
OTBCHYAIOT TPEOOBAHHAM, M3JIOKCHHBIM HIDKE, LEMEHT JOMYCKACTCA K MPHMEHEHHIO. B NMpOTHBHOM
CJIy4ae NEMEHT J0JDKEH OBITh HCIOJIL30BAH IS IPYTHX LEIICH.

BrI00p TAMIIOHAKHLIX MATEPHAJIOB JJISI KOHKPETHBHIX FOPHO-TE0/I0r0-TEXHHYECKHX YC/IOBHIT

5.5. B kavecTBe TAMIOHQKHBIX MATCPHANOB JAODKHBI NPHMEHATHCA MOPTIAHIUCMEHTHI
TammoHaxuble 10 OCT 1581 wimm cieuuanbHbIC IEMEHTHI 3aBOACKOTO MPOH3BOACTBA, BBHIMYILECHHbBIC
N0 TCXHMYCCKMM YCIOBHSM, OTPACICBBIM CTAHAAPTAM, YTBEPHKACHHBIM B YCTAHOBICHHOM MOPSAKE;
3aKyIAEMBIC N0 HMMIIOPTY MAarcpuajibl JO/DKHBI COOTBCTCTBOBATH CTAHAAPTAM COOTBETCTBYHOLIHUX
(hupm.

JlonycKaroTcs K MPHMECHCHHIO TAMIIOHAYKHBIC KOMIIO3HIMH CYyXHX MATEPHAJIOB, H3TOTOBJICHHBIC HA
CTAaHJAPTHBIX CMECHTCIBHBIX YCTAHOBKAX IO TEXHHYCCKHM YCJIOBHAM M TEXHOJOTHYESCKHUM
pernaMeHTaM, pa3pabOTAHHBIM CHEHHANH3HPOBAHHBIMH HHCTHTYTAMH HIH COOTBETCTBYHOLIMMH
NoApa3AcICHUAME HE()TEera30BbIX koMnaHui (GupM).

HomeHKIaTypa TAMIIOHAKHBIX MATEPHAJIOB 3aBOACKOTO MPOH3BOACTBA MPEACTABICHA B MPHUIL 3.

5.6. JlomyckaeTcs TalKe NPUMEHEHHE CICAYIOMMX TAMIOHAKHBIX koMmosuuuii Ge3
TIPEIBAPUTEIBHOTO NPUTOTOBJICHHS CY XHX CMECCH:

5.6.1. LleMEHTO-OCHTOHHTOBAs CMeCh IyTEM 3aTBOPCHHS MNOPTIAHALEMEHTA HAa CHCLHANBHO
IIPUTOTOBJICHHOM O€HTOHHUTOBOM pacTBOpe (MpHIL 6).

ITpuMeHeHHe B KAYECTBE JKHAKOCTH 3aTBOPCHHA paboyuero GypoBOTO pacTBOpA, HE3ABHCHMO OT €TO
COCTaBA M MAPAMETPOB 3ANPEINACTCA.

5.6.2. JIByXKOMIIOHCHTHAS KOMITO3HI[HA IyTEM 3aTBOPCHHA OJHOBPEMEHHO nojasacMbiX u3 CM Ha
THAPOCMECHTENBHOE YCTPOHCTBO CTAHAAPTHOIO TAMIOHAKHOTO MATEPHANA H J00ABKH (IPHIL 6).

IHpumeuanue. Ilo 1.1 5.6.1 u 5.6.2 npuMeHEHUE OCPETHUTENBHBIX EMKOCTEl 063aTeILHO.

5.7. Tun TaMIOHAKHOTO MATEPHAJA WM KOMIO3HLHH (HI)KE - LIEMEHTA) HE3ABHCHMO OT Criocoda
LEMECHTHPOBAHUA JODKCH OTBCYATH CICAYIOIMM TPeOOBAHHMAM MOCHE MPOJABIMBAHHS CrO B
3aTpyOHOE MPOCTPAHCTBO:

5.7.1. Pa3MemarsCs B MHTEPBANC CTAaTHYCCKUX TEMIEPATyp TOPHBIX MOPOJ, HE BBIXOAIIMX 33
MIPeAEIIbl HOPMHUPOBAHHOHN 00IaCTH MPUMECHCHHS (MPUIL. 3).

Jns BBIMOMHEHHSA 3TOro TPcOOBAHMA MO BCEMYy HHTEPBAIY LEMEHTHPOBAHHA MOIYT OBITH
MIPUMEHEHBI 1BA B 00JIee THIIOB IICMCHTA.

5.7.2. B wuHTEpBaNax pa3pe3a CKBAKHHBI, NPCACTABICHHBIX NMOPOJAAMH HIH MNPOAYKTaMH HX
HACHILICHHS, BHI3BIBAIOLIMMHA KOPPO3HIO TAMIIOHA)KHOTO KaMHA HIH 00CAIHBIX TPYO, a TaKKe HIDKE HX
MOJONIBBI M BhIIE KpPoBMH Ha 50-100 M A0IDKEH pacmojiaratbCsi LEMEHT, KOPPO3HOHHOCTOMKHH K
KOHKPETHOMY BHJIy arpeccus (mpuir. 3).

5.7.3. TIpotus mopog MMII momkeH pa3MemaTbCs CHCUHANbHBIH TAMMOHAXKHBIH LEMEHT AJIs
HH3KHUX MOJIOXKHTCIIBHBIX M OTPHLATCIBHBIX TeMmeparyp (pasa. 14, npui. 3).

Hpumenanue. TpeGopanms 1o 1LIL 5.7.1-5.7.3 pacnpocTpaHsIOTcss KaK Ha cClyyad LEMEHTHPOBAaHUS
OTKPBITOTO CTBOJIA CKBAXKMHBL, TaK M 00CAXKEHHOTO TIPEJBIYILIEH KOJIOHHOM.

5.8. JlononHHTENbHBIC TPEOOBAHMA K 1L 5.7.

5.8.1. IlpoayKTHBHBIEC ILIACTHI, coAepkamue He(Th, ra3, ra3okoHACHCAT H Ha 75-100 M BhIIE W
HIKe HHUX, HIKHAE 50-100 M OTHOCEKIIMOHHBIX KOJIOHH, EPBOH H MOCICAYIOIHX CTYNICHEH, a TaKoKe
CEKUMH KOJOHH JOJDKHBI IICMCHTHPOBATHCS TAMIOHAKHBIMH LEMEHTAMH HOPMAIbHOH IIOTHOCTH
(pactBopsl p = 1820-1920 I(I‘/M3) MM CHCHICMCHTAMH.

IprMeHeHHEe OONCTYCHHBIX ICMCHTOB HIH IICMCHTOB C A00AaBKAMH, CHHJKAIOIMMMH MPOYHOCTDH
TAMIIOHAKHOTO KAMHS, JUI 3THX LCJICH HE JOMyCKACTCA.



5.8.2. BOOOHOCHBIC OTJIOKCHHA C MIACTOBBIM JABICHHEM, PABHBIM YCIOBHO THAPOCTATHICCKOMY,
JIOTYCKACTCS IEMEHTHPOBATh OOJICrYCHHBIM IEMEHTOM HIH LIEMEHTOM C O0JIeTYAIOIMMH J00OaBKaMH.

BoIOHOCHBIE IUIACTHI C IIACTOBBIM JABICHHEM, OOJBIIMM TIHAPOCTATHYECCKOTO, HEMEHTHPYHOTCA
TAMIIOHAXKHBIMU LIEMEHTAMH HOPMAJIbHON INIOTHOCTH MJTH CIIEHIICMCHTAMH.

5.9. TIpOYHOCTs TAMIIOHAKHOTO KaMHA NpH m3rude mo ucreueHun O3L] TaMmOHa)KHOTO pacTBOpa
(pazn. 13) mospkaa Obrth He MeHee 0,5 MIIa 111 0OIerdeHHBIX PacTBOPOB (U1 a3PHPOBAHHBIX - TIO
0a30BOMy LeMeHTY) u He MeHee 1,5 MIla 11 TaMIOHAXKHBIX PACTBOPOB HOPMAJILHOW MIOTHOCTH H
VTSDKSJICHHBIX, HE3aBHCHMO OT COCTAaBA PACTBOPA H TEMIIEPATyPhl IPUMCHCHHS.

JlanHoe TpeOOBaHME PACHPOCTPAHICTCS HA NEPBHYHOE INEPEKPHITHE HOOBIX MOpoa 0OCamHOI
KOJOHHOH H HE PaCHpOCTPAHACTCA Ha MNPOYHOCTh TAMIOHAKHOIO KaMHsi, (JOPMHPYIOLIETOCA B
MEKKOJIOHHOM IPOCTPAHCTBE CKBAXKMH, KPOME MHTEPBAJIOB IIPOTHB MOpPOJ, CKJIOHHBIX K
IIACTHYECCKOMY TEUCHHIO.

5.10. TIpoHUIIaeMOCTh HEMEHTHOTO KAMHS PETTAMEHTHPYETCS AJI CACAYIOIAX YCIOBHIA

- IpU LEMEHTHUPOBAHUH TAa30BBIX, TA30KOHACHCATHBIX, HE(TAHBIX TOPH30HTOB, H3 KOTOPBIX
MPOEKTHPYETCS MOIYyUSHNE MPOAYKIHH, - He Oonee 2 M/T;

- Y LEMEHTHPOBAHHUY JPYTUX (DIFOHIOCOACPKAINHUX MIIACTOB - HE Oonee 5 M/1.

JUma OCTaNIBHBIX YCJIOBHH - HE PETIAMCHTHPYCTCS.

5.11. Tlopsaox BeIOOpa TAMIIOHAKHBIX MATCPHANIOB A/ KOHKPETHBIX YCIOBHH LIEMEHTHPOBAHHA
H3I0KCH B IMpUIL. 3.

6. TAMIIOHA’KHBIE PACTBOPHI
O0mue n cnenyanbLHbIE TPedoBAHMS

6.1. TITOTHOCTH TAMIIOHAKHOTO PACTBOPA JOJDKHA OBITH HE MEHEE MIIOTHOCTH OYPOBOTO PacTBOpa B
CKBKHHC, BepxHUWN mpeden IUIOTHOCTH OTPAHHYMBACTCA THAPOJWHAMHYCCKHMH  YCJIOBHAMH
LEMECHTHPOBAHHUA (TIPHUIL 4).

6.2. PacTekaeMOCTh TAMIIOHAKHOTO pacTBopa 1o koHycy AsHHH nomkna ObITh He 6onee 22 ¢M H
HE MeHee 16 cM.

6.3. Bpemsa 3aryCTeBaHHsA TAMIIOHA)KHOTO PACcTBOpA, ONpEJCHACMOC HA KOHCHCTOMETpAX HpH
BO3ACHCTBHM TEMIIEPATyPhl U JABICHUA, IMATHPYEMBIX IO MPOLECCY LEMEHTHPOBAHHA, JOIDKHO OBITh
Ha 25% 0oblIIe pacyeTHOTO BPEMEHH LIEMCHTHPOBAHHAA, HO HE MeHee ueM Ha 30 u He 6ojee yeM Ha 90
MHH.

6.4. Cpoxu 3aryCTeBaHMS BEPXHHX HNOPIHWH TAMIIOHAXKHOTO PACTBOPA KAXKIOTO COCTaBa MOCHC
OKOHYAHHA IPOJABIHBAHUS HX B 3aTPyOHOE MPOCTPAHCTBO JOJDKHBI OBITH MAKCHMATBHO MPHOIIKCHBI
K CpPOKAM 3aryCTeBaHUA TAMIIOHA)KHOTO PAcTBOPA B MPH3a00HHOH 30HE.

6.5. BogoOoTaCICHEE TAMIIOHAXKHOIO PAcTBOPA (IPH LEMEHTHPOBAHHH NMPOAYKTHBHBIX OOBEKTOB,
comeprxkamux HedTh, Ta3, ra30KOHAEHCAT), KOCBEHHO XapaKTEepH3YIOIEe €r0 CEANMCHTAHOHHYIO
YCTOUYUBOCTb, JO/DKHO OBITH:

- A7 BEPTUKAJIbHBIX CKBKUH U HAKJIOHHBIX C YIJIoM 10 10° - He Gounee 2,5%;

- A7 HAKJTOHHBIX CKBOKHH C YIJIOM HakiIoHa oT 10 10 45° - He Gouee 1,0%;

- I HAKJIOHHBIX CKBKUH C YITIOM HAKJIOHA 60Jiee 45° H TOPH3OHTANBHBIX - HYJICBOC.

6.6. BomooTaaua TaMIOHAKHOTO PAcTBOpa B oM’ 3a 30 MuH npu AP = 0,7 MIla, onpenensemast mo
¢umstpy-npeccy DJIP (wimu ApyroMy CTAHTZAPTHOMY MpHOOPY OTEUECTBEHHOTO MM 3apyOciKHOTO
MIPOM3BOACTBA), AODKHA OBITH HE 00JI6€ CICIYIONMX BCIHYHH:

- U1 HEMCHTHPOBAHMSA BRICOKOIPOHHIACMBIX POy KTHBHBIX IJIACTOB C MPOHHIIAEMOCTERIO Ooee 5
M/l - 150;

- IPH MMPUMCHSHUH TAMIIOHAXKHBIX PACTBOPOB C HMOBBIMICHHBIMH H30MHPYFOLIUMH CBOHCTBAMH (CM.
HIwke) - 100;

- 711 HIEMCHTHPOBAHUA C PACXAKMBAHICM KOJIOHH, OCHAINCHHBIX CKPEOKAaMH, H M1 MPOM3BOACTBA
HM30JAMHOHHBIX PalboT IO JABICHUEM - 50.

Jna apyrux ycnoBHEt LeMeHTHpoBaHHA (kpome MMIL, pasan. 14) TpeGoBaHHS K BEIMYHHE
BOJOOTAAYH TAMIOHAKHOTO PACTBOPA HE MPETBSIBIIAIOTCL.

ITo pemeHmro OypOBOTO NMPEINPHATHS WM 3aKa3uHKA YKA3aHHBIC TPEOOBAHHA TO BOAOOTAAYC
MOTYT OBITh YKECTOUCHBI, 4 TAKXKES BBEACHHI TPOOBAHHA I IPYTHX I€0IOTO-TEXHIICCKHX YCIOBHH
(manpuMmep, 111 C1ab0CIIEMEHTHPOBAHHBIX BHICOKONIPOHHUIIAEMBIX TIOPO).

6.7. CrieunaabHble TPEOOBAHUS K TAMIOHAYKHOMY PACTBOPY -KAMHEO.

6.7.1. C 1enpl0 MOBHIUCHUA HANSKHOCTH H30/UIIHH (IFOMAOCOACPIKAIUX IUIACTOB HA CTAJHHU
O3Ll, ompoOoBaHMA, KOHCEPBALMM M OJKCILTyaTAIIMH CKBAKHH TAMIIOHAXKHBIM pacTBOp (KaMCHB)
JIOJDKEH 00JIaAaTh MOBBIICHHBIMU H30THPYIOIINME cBoHicTBamu (pactBopsl PITHC).



6.7.2. Ilpumenenue PITHIC tpebyercs:

- mna o0ecHeyeHHs BHIMOJHCHAS TPeOOBAHMA M. 2.13.1 B 4YACTH MAKCHMAIBHO BO3MOXKHOIO
HCHONB30BAHHA CIOCO0a OMHOCTYICHIATOTO EMCHTHPOBAHHS,

- U1 M30JLILHH Ta30BBIX H ra30KOHICHCATHBIX IUIACTOB HE3aBHCHMO OT Hammyusa ABIT/T;

- 1A H30JHLHH HE(TAHBIX H BOAOHOCHBIX INACTOB ¢ ABII/;

- IIPH HAJTHYHHU OTH3KOPACIOIOKCHHBIX IIACTOB C GOJIBIIMMH IPAJUCHTAMHE NEPENaia JaBICHHUIA.

6.7.3. KOMHMYCCTBEHHBIM NOKA3aTEIEM H30JHPYIOIECH CIOCOOHOCTH TAMIIOHAKHOTO PACTBOpa
(KaMHs) ABIMETCA HAYANbHBIA TIPagHCHT (WILTPAUMH - HANMCHBIIMH TpPAJHCHT JABICHHUA,
MPEBBILICHHE KOTOPOTO MPHBOAMT K (DHIIBTPALMH YePe3 CHCTEMY "CTCHKH CKBAKAHBI - TAMIOHAKHBIH
PacTeop (KaMeHb) - CTCHKH KOJIOHHBI".

6.7.4. IloBbIIICHAC H30IHPYIOIICH CIOCOOHOCTH PAacTBOPA (KAMHS) 00CCIICUNBACTCSL:

- MOBBINCHHEM YICIbHONH HOBCPXHOCTH TBEpAOH (a3pl (IPUMCHCHHCM ICMCHTA TOBBILICHHOM
TOHKOCTH IIOMOJIA HIIH BBEJCHHEM TOHKOJUCIICPCHBIX HATIOJHHTCIICH);

- IOBBIIICHACM BA3KOCTH H INIOTHOCTH KHIKOCTH 3aTBOPCHH,

- YMCHBIICHHEM BOAOLCMCHTHOTO OTHOIICHHA C COOMOACHHEM TPcOOBAHWH MO PACTEKAEMOCTH
pacTeopa;

- COKpAIICHACM CPOKOB 3aryCTCBAHMUA M CXBATHIBAHUA.

6.7.5. Tlon6op peuentyp PITMC nomkeH OCyIEeCTBIATECS B COoTBeTCTBHHU C PJI 39-0147009-708-
87 (HIIO "Bypenme") ¢ mnpuBIcYcHHEM TeppHTOpHATBHBIX HWIIA mim [OpyrHX OpraHH3aLuid,
OCY LICCTBILIOIMX HAYYHOE 00eCICUcHHE OYPOBBIX MPEANPHITHIA.

JUIi CKBKHH HA MECTOPOXACHMAX C OJHOTHIMHBIMH YCIOBHAMH KpPCIUICHES IEIECOOOPa3HO
paspabareBare THHOBBIC penentypel PITHIC, orpaHMYHBAsACH OONIMM AHANH30M JUII KOHKPETHBIX
CKB)KHH.

A3PHPOBAHHBIE TAMIOHAXKHBIC PACTBOPLI

6.8. JInA CKBaKHMH, OypAINUXCS B YCIOBHAX HH3KHX IIACTOBBIX JABJICHHI, KOTJA BO3MOXKHOCTH
CTYNEHYATOT0 LEMECHTHPOBAHMSA MCUCPIAHBI M TpeOyeTCa NPHUMCHCHHE TAMMOHAKHBIX PACTBOPOB
HH3KOH TJOTHOCTH, KOTOPAS HE MOXKET OBITh MOTYYEHA H3 CTAHAAPTHBIX HEMEHTOB HIIH Y3aKOHCHHBIX
TAMIOHAKHBIX KOMIIO3UIIMI, HEOOXOAUMO IIPUMEHATh A3PUPOBAHHBIC TAMIOHAKHBIC PACTBOPBL

6.9. AdpHpOBAHHBIC TAMIIOH)KHBIC PACTBOPHI TPHTOTABIHBAIOTCA HA 0a3e CTaHIAPTHBIX
6e3100aBOYHBIX MJIH C MHHCPATBHBIMH TOOABKAMH MOPTIAHAUCMCHTOB HOPMAJMBGHOM IUIOTHOCTH H
00IeTYEHHBIX (TPHIL. 3).

6.10. MicxoaHblc TAMIOHAXKHBIC PACTBOPLL, PEIHAZHAYECHHBIC I a3PUPOBAHKS, JODKHBI OTBEYATD
TpeboBaHmaM II. 5.9.

6.11. AspupoBaHHEIC TAMIOHAKHBIC PACTBOPHI JODKHEI IIPHMEHSATBCS B COUCTAHHH C
a3pHPOBAHHBIME Oy PEPHBIMU KUAKOCTIMU (IPHIL. 6 U 9).

6.12. BEIOOp TCeXHHKH M T€XHOJOTHH HEMEHTHPOBAHUS a9PHPOBAHHBIMU CHCTEMAMH HEOOXOIUMO
OCYILIECTBITH B COOTBETCTBUH C IIPHIL. 6.

TaMnoHaKHbIE MaTepHATIBLI 1 PACTBOPSLI AJI1 HEMCHTHBIX MOCTOB

6.13. JI11 yCTAaHOBKU IIEMEHTHBIX MOCTOB JIFOOOTO HA3HAYCHHUS CICAYCT MPUMCHATh TAMIIOHAKHBIC
MATEPHAIIBI, COOTBETCTBYFOIIUE YKA3aHUAIM ILIL 5.5 u 5.6.2.

6.14. Ilpum BBIOOpE TAMIIOH)KHOTO MATEpHala AT KOHKPETHOH CKBAKHHBI HEOOXOIHMO
PYKOBOACTBOBAThCS TPEOOBAHUAMY II. 5.7.

6.15. TTapaMeTpsl 1 CBOHCTBA TAMIIOHAYKHOTO PAcTBOPA (KAMHA) A LEMCHTHBIX MOCTOB JTHOOOTO
HA3HAYEHHUA JOJDKHBI OTBEHaTh TPEOOBAHHAM K PACTBOPY (KAMHIO) A MCPBHYHOTO LEMCHTHPOBAHUS
CKBQKHH.

6.16. TaMmOHA’KHBIH KAMEHB LEMECHTHBIX MOCTOB, NPEAHA3HAYEHHBIX I 3a0YPHBAHUS BTOPBIX
CTBOJIOB, IOJKEH OTBEYATH CJICAYIOIUM JONOIHUTEIbHBIM TPEOOBAHMAM:

6.16.1. TammoHaXXHBIH KAMEHP HAa OCHOBE NOPTIAHALEMEHTOB MODKCH MMCETh IPOYHOCTH IPH
u3rube depes 24 yaca TBEPACHUA HE MeHee 4eM B 1,5 pa3a OONBIIYIO IO CPABHCHHIO C IMPOYHOCTHIO
KaMHS M3 CTAHAAPTHOTO MOPTIAHAUEMEHTHOTO pacTBopa ¢ B/I1=0,5.

6.16.2. TaMmOHAXXHBIH KaMEHb HA OCHOBE IILIAKOBBIX LIEMEHTOB JOJDKCH MMETh IPOYHOCTH IPH
u3rube yepes 24 yaca TBEPACHUA HE MeHee 4eM B 1,3 pa3a GONBIIYIO IO CPABHCHHIO C MPOYHOCTHIO
KaMHA U3 CTAaHAAPTHOTO LIIAKO-NIECYaHOTo pacTBopa ¢ B/IT = 0,43+0,45.

IHlpumenanua:

IloBbmTieHHAs IIPOYHOCTD TaMIIOH&XXHOI'0 KaMHA ofecrieunBaeTCS 3a CUET CHIDKEHUS B/I_I L
TOPTIIaH/IEMEHTHBIX pacTBOpoB 10 0,37+0,42 u 1 NUTAaKOBBIX pacTBOPOB 10 0,35+0,4.



TexHonmoruueckue CBOMCTBA TAMIIOHAXHBIX PACTBOPOB ¢ NMOHWKCHHBIM B/I] oGecreunBaloTCs BBEJICHHEM
XHUMHYECKAX PpEareHTOB - PETYISTOPOB CPOKOB 3aryCTEBaHMS U CXBaThIBaHUS, IUIACTH()UKATOPOB U
IICHOT acUTEIEH.

6.17. IlpumecHeHHE OONCTYCHHBIX TAMIIOHAKHBIX MATCPHAJIOB H A3PHPOBAHHBIX TAMIOHAKHBIX
PacTBOPOB AJIsl ICMEHTHBIX MOCTOB HE JIOMYCKAETCS.

6.18. ITpuMcpsI THIOBBIX PACUYCTOB ICMCHTHBIX MOCTOB MPHBEACHHI B P, 10,

6.19. PesynpraTel BHIOOpA PEHENTYP TAMINOHAKHBIX PACTBOPOB U1 LEMEHTHPOBAHHA CKBAKHH H
LEMCHTHBIX MOCTOB O(POPMILIFOTCA B COOTBETCTBHH C mpHJL. 11.

7. BY®EPHBIE XKXNAKOCTH (cucremsi)

7.1. Tlpumenenue OyQepubix sxuakoctelt (BXK) mepen TaMmoOHAaKHBIM PacTBOpOM MpHU
LHEMEHTHPOBAHAH 00CATHBIX KOJOHH HC3aBHCHMO OT HX HA3HAYEHMA, B TOM YHCIC LIEMEHTHPYEMBIX
CTYNCHAMH HJIH CCKIHAMHE, 00S3aTCIIBHO.

7.2. By(epHbIC >KAIKOCTH JOJDKHBI BHIIOMHATH CACAYIOMHE (Y HKIHH;

- pazaencHue OypOBOTO H TAMIOHAYKHOIO PACTBOPOB, HCCOBMECTHMBIX HA HX KOHTAKTAaX H B CMECH,

- CMbIB HEYIUIOTHCHHOH YAaCTH ITIHHUCTOH KOPKH CO CTEHOK CKBAYKHHBI, IUNICHKH OYPOBOTO PacTBOpa
C BHYTPCHHCH H HAPY>KHOH MOBEPXHOCTH TPYO;

- MOBBINICHHE CTEHCHH BHITCCHCHHA OypOBOIO pacTBOpa M IJAMa M3 CTBOJIA CKBAXKHHBI, B TOM
YHCIIC W3 KABEPH, JKCIOOHBIX BBIPAOOTOK M HIDKHEH CTEHKH CTBOJIA HAKJIOHHBIX H TOPH30HTABHBIX
CKBAKHH TAMIIOHAKHBIM PACTBOPOM;

- CHIDKCHHE THAPOAMHAMHYCCKOTO JABJICHHA TO CTBOJY CKBOKHHBI B ClIy4ae¢ NPHMCHCHHSI
TAMIIOHAKHOTO PACTBOPA C IUIOTHOCTBIO, 3HAYHTEIBHO NMPEBHIAIOIICH IIIOTHOCTh 6YPOBOTO PacTBOpA.

7.3. BX, Kak mpaBWiIO, JOJKHBI BBIIOJHATH COBOKYIHOCTh YKA3aHHBIX B M. 7.2 ¢ynkmmii. Ilpm
HEBO3MOIKHOCTH HX BBIIIOJTHCHHSA PACCMATPHBACTCA BAPHAHT MPUMEHEHHA Oy )epHOH CHCTEMBI U3 IBYX
THITOB MOCTICAOBATEIBHO 3aKaYMBACMBIX mopuHii BXX.

7.4. TpeOOoBaHHA K MAPAMETPAM H CBOHCTBaM Oy (PEPHBIX KHIKOCTEIH;

7.4.1. IlnotHocTs OyQepHOH KHAKOCTH (OCPSOHEHHAsA IUIOTHOCTH Oy(epHOH CHCTEMBI)
PETIAMEHTHPYETCS YCIOBIAMH IPEAy NPEKACHHA [a30BOJ0OHE(TENPOABICHHH HWIH MOTJIOIMCHAH MPH
LEMCHTUPOBAHUH (IIpUIL 9 U 4).

7.4.2. BXX (xpome MOMOIMX, pacCTBOPOB KHCIOT M COJICH) JOJDKHBI OONAmaTh CTPYKTYPHBIMH
CBOMCTBAMU.

7.4.3. BXX unu ee punbrpar HE JODKHBI YXyAMATH KOJUICKTOPCKHE CBOHCTBA MOPOX MPOAY KTHBHBIX
ILTACTOB.

7.4.4. BX #0/oxHBI OBITH XHMHYECKH COBMCCTHMBI C OYPOBBIM H TAMIOHAKHBIM PACTBOPAMH, a
TAK)KE TOPHBIMHU MMOPOAAMH.

Cormectumocts bX npeaycmarpusaer:

- PeIOTBPALICHNUE IOBBIICHHUS BI3KOCTH B CMCCH C OYPOBBIM H TAMIIOHAYKHBIM PACTBOPOM;

- IPCOOTBPALICHHE COKPAINCHUA CPOKOB 3aryCTCBAHMSA B CMCCH C TAMIIOHAKHBIM PaCTBOPOM;

- IPEI0TBPALICHHUE BHIMAACHH YTDKSIUTEI HA KOHTAKTE HIIM B CMECH C OYPOBBIM PACTBOPOM;

- uHIU((PEPEHTHOCTh K IOPOAAM LEMCHTHPYEMOIO HHTEPBAJA CKBAKHHBI, HE BBI3BIBATH HX
pa3MbIB, pacTBOPEHME, HabyxaHue, OOBANMBAHWC, B TOM YHCIC HPH OCTABICHHH B 3aTPyOHOM
NPOCTPAHCTBE MOCIE IEMEHTHPOBAHHA.

7.5. IlpeamodrcHUe CIEAyEeT OTAABATH OY(QCPHBIM >KHAKOCTSIM C MOBBINICHHBIMH MOIOIIHMH
CBOMCTBAMH (HH3KOBA3KHUE IIIH HEYTAKEICHHBIC CTPYKTy pupoBaHHbIc b)K).

MunumansHoe cMemuBanme BXX ¢ OypoBbIMEH W TAMIIOHAKHBIMH pPACTBOPAMH, a TAKKe
MAKCHMAJTHHO BO3MOJKHAsA CTECNICHb 3aMOHCHHA 3aTPyOHOTO MPOCTPAHCTBA TAMIOHAXKHBIM PACTBOPOM
JOCTHTAIOTCS IIPU YCIOBHAX:

Porxe < Pop < Pp
776916 < 776p < nmp >

Toone <Toip = Tomp

TIC Pges Péps Prmp = COOTBETCTBEHHO ILIOTHOCTH BJK, OypOBOro u TAMIHOHAKHOTO PACTBOPOB;

Néoes N> Nimp = MIACTHUECKAA BA3KOCTH B)K, 6ypoBOro H TAMINOHA’KHOTO PACTBOPOB;

To6vc> T06p> Tomp JUHAMHYECKOE HaNpspieHuE capura bK, 6ypoBoro 1 TaMmoHakHOTO PacTBOPOB.

7.6. BX, ocraBisemMas B 3aTpyOHOM MPOCTPAHCTBE B HATEpBaie 3ancranmst MMIT u va 50 M Hipke,
JIOJDKHA OBITh HE3AMEP3AIOLICH MpH CTATHYCCKOM Temmeparype MMIL

7.7. Beioop 0a30BBIX THIOB, 00BEMOB, TAPAMETPOB M CBOMCTB Oy JCPHBIX KHUAKOCTEH (CHCTEM) I
KOHKPETHBIX YCIIOBHH LEMEHTHPOBAHHMS OCYIICCTBIACTCA B COOTBETCTBHHM C IPHIL 9.



8. TEXHOJIOTHYECKASI OCHACTKA OBCAJHBIX KOJOHH
O0mue TpeGoBaHMsI K WIEMEHTAM TEXHOJIOTHIECKO 0CHACTKH 00CAXHLIX KOJIOHH

8.1. Tlo TEpMHHOIOTHYCCKOMY TPH3HAKY K 3JICMCHTAM TEXHOJIOTHYECKOH OCHACTKH OOCATHBIX
KOJIOHH OTHOCSTCS BCC YCTPOMCTBA, BKIFOYACMBIC B COCTAB 00CATHON KOJIOHHBI HJIH MOHTHPYCMBIC HA
€¢ BHYTPCHHCH HIIH HAPY>KHOM MOBCPXHOCTH SBILIONIHCCS HEOTHEMJIEMOH YacThio CHOPMHPOBAHHOH
KpenH CKBKHHBI WM BHIOJIHSAIOMAC TCXHOJOTHYCCKAC (YHKUMH U1 VCMEIIHOrO CIyCcKa H
HEMEHTHPOBAHMS 00CATHOH KOJIOHHBL

8.2. K HCNOJB30BAHHIO JOMYCKAKOTCSA TOJBKO 3JICMCHTBHI TCXHOJOTHUYECKOH OCHACTKH OOCATHBIX
KOJIOHH, BBIIyCKAEMbIC CEPHHHO HIIM IO OTJACIbHBIM 3aKa3aM CIICHHATH3HPOBAHHBIMH 3aBOJAMH HITH
NpEeANPHATHAMH [0 TCXHHICCKOH JOKYMCHTAIHH, YTBCPKACHHOH B YCTAHOBJICHHOM MOPSIKE.

8.3. B ciyuac 3aKynKH 0 HMIOPTY 3JICMCHTOB OCHACTKH MPH HX MOCTABKE 00A3ATEILHO HAJHYHE
CCpTH()MKATOB WM 3AMCHAIOMIMX WX JOKYMCHTOB. 3aKyNKE MOAJICKAT H3JCIHSA, COOTBETCTBYIOLIHE
JCHCTBYIOIMM CTAHAAPTAM CTPAHBI-MMIIOPTEPA, a TAKKC OCHOBHBIM TMMOKA3aTEIIM  KAYCCTBA,
(HA3HAYCHWUA, HANCKHOCTH, TCXHOJOTHYHOCTH, OC30MACHOCTH) MPHMEHHTEJBHO K TOPHO-TE0JIOTO-
TCXHHYCCKAM YCJIOBHSIM HCTIOJIB30BAHMSL.

8.4. DneMeHTHI OCHACTKH, B TOM YHCJIC HX PE3bOOBBIC COCAMHECHHUSA, CTHIKOBOUHBIC Y3JBI H Ap.,
BCTPAHUBAEMBIC B COCTaB O0CAJHOHM KOJIOHHBL, HE JOJDKHBI CHIDKATH €€ TePMETHYHOCTh, PACUYCTHYIO
MPOYHOCTH HA PaCTHKEHHE, CHKATHE, H3THO, BHYTPEHHEE H BHEIIHEE IABJICHUE, a TAKOKE JOJITOBCYHOCTD
C Y4ETOM KOHKPETHBIX TOPHO-TCOJIOTO-TEXHIMICCKAX YCIOBHH HX paGoTHI (TEMIEpaTypa CTaTHIcCKas U
JHHAMHYECKASA, HAJIHYHE HIH OTCYTCTBHE arPECCHBHBIX CPCI H Jp.).

8.5. HemsBrnekaeMble M3 CKBAKHHBI HJIM HCPa3OypHBACMBIC 3JIEMEHTBI OCHACTKH, HX OTACIbHBIC
V31bl M JCTAJHM, YCTAHABIHBAEMbIC HA OOCATHBIC KOJIOHHBI B KOPPO3HOHHOCTOMKOM HCIOJHCHHH,
JOJDKHBI OBITh TAKKE KOPPOZHOHHOCTOHKUMH.

Honywenue. TpeOoBaHHA K KOPPOZHOHHOH CTOMKOCTH HEOOA3ATENBHBI AT  CIACAYIOIIHX
3JEMEHTOB (Y37I0B) OCHACTKH:

- HacaaKOB OamIMaKoB BCeX 00CATHBIX KOJIOHH,

- 6arMaKoB SKCILIYaTaIlMOHHBIX KOJIOHH,

- YIUIOTHUTEIBHBIX 3JICMCHTOB MAHXKET, IIAKCPOB H AP. YCTPOHCTB, MPCHASHAUYCHHBIX TONBKO IJIL
MPEIOTBPAIICHHS MOTJIOMCHIHA TAMIIOHAKHOTO PACTBOPA MPH HEMCHTHPOBAHHH.

8.6. IlogsecHble YCTpOMCTBA-pa3bEIMHUTEIIM HIDKHUX (IIPOME)KYTOUYHBIX) CCKIMH H MOTAHHBIX
KOJIOHH JOJDKHBI OOCCIICUMBATH HAXOXKACHHEC HX B PACTIHYTOM COCTOSHHH KAK B MOPOLIECCE
LEMEHTUPOBaHuUA, Tak U B epuoa O3LL. YcTpoiicTa, mpeycMaTPpHBAIOINHE NOABECKY 00CATHBIX TPYO
B mepuon O3L] ma OypwibHBIX TPyOax, MO/DKHBI IIPESAYCMATPHBATH BO3MOKHOCTH TPOMBIBKH
CKBXHHBI depe3 OamMak H3BICKAEMOTO HHCTPYMEHTA H €r0 BpANICHHWE 10 OTCOCIUHCHHA OT
o0cagHbIX TPYO.

8.7. BHYTPHKOJIOHHBIC ACTANM U Y3JIbl 3JCMCHTOB OCHACTKY, BBHINOIHAIOMME TEXHOJIOTHYECKHE
(OVHKIMH THIOb B MIEPHUOZ CIYCKA M IEMCHTHPOBAHUS OOCATHOMN KOJOHHBIL, HACAJKH HATIPABIIAIOLUIHX
0amMakoB H JAPYTHEC JOJDKHBI OBITh JICTKOPA30YPHBACMBIMH HCAPMHPOBAHHBIM IO OOKOBOIt
MOBEPXHOCTH PA3pPyLIAIOIIUM HHCTPYMCHTOM.

8.8. B mpun. 12 mpeacraBieHa HOMEHKIATYPA HJIEMECHTOB TEXHOJOTHYECKOH OCHACTKH 0OCATHBIX
KOJIOHH, BBIITyCKaeMbIX B P® cepuifHO MK 1O pa30BbIM 3aKa3aM NOTPEOHTENCH.

Hpumeuanun:

- BCE€ IIPCACTaBJICHHBIE B IIPWII. 12 »aeMeHTHI OCHACTKH IIpeaHa3HA4YCHbI U1 CKBAKWH, BCKPBIBAIOIIHX
OTJIIOXECHIMSI C HECarpE€CCUBHBIMU CpeaaMy WIM OTIIOKCHUS, B IMPOAYKIIMH KOTOPBIX COJECPNKUTCI CEPOBOJOPOA H
yriekucioTa He 6omee 2% 00beMHBIX,

- [0 KaKJOMy TUIIOpa3Mepy OCHACTKH IIPEACTaBlIcHA MHHHMAIBHO HEOOXOJUMAs TEXHUYECKast
XapaKkTepUCTHKA, OTPEAEITIONas 001acTh ee IPUMEHEHHS.

BbI00Op COCTABA TEXHOJIOTHIECKOH 0CHACTKH

8.9. O6opynoBanre HU3A OOCATHBIX KOJOHH.

8.9.1. Hu3 xoHAYKTOpa, NPOMEKYTOUHOH KOJNOHHBI (€€ CEKIMil), NMOTAHHOH, a TaKKe
IKCILUTYyaTALMOHHONW KOJIOHHBI OOOPYAYyeTCs HANpPABILIOMHM OamMakoM H OOPaTHBIM KJIAMAHOM,
YCTAHABIMBACMBIM, KAK MPABUIO, HA paccTosaHud 10-12 M ot OammMaka (ToJoBbI NepHOPHPOBAHHOTO
(pubTpa) MexkAy 00CaaHBIMA TPYOaMH.

8.9.2. Tum 06paTHOTO KiIANAHA JOJDKEH MPEIyCMATPHBATH CAMO3AMOIHCHHC 00CATHOH KOJIOHHBI B
mponecce CMycka He MeHee 4eM Ha 90-92%, a TaloKe BBIIOIHATH, KAK MPABHIIO, POJIb KOJIBLA "cTom".

8.9.3. 3anpewaercsa ayOmmpoBaHHEe OOPAaTHOrO KIIANMAHA TAKHM K€ WM JPYIOro THIIA KIIANAHOM,



B3aMMOMCKJIFOYAIOIICEC YACTHYHO HIH TOJHOCTBIO ()YHKIHOHATBHOE HA3HAYECHHC KAKIOTO M3 HHX B
MPOLIECCE CITYCKA KOJOHHBL, MPOMBIBOK H IO OKOHYAHHH LIEMEHTHPOBAHHA CKBAYKHHBL.

HckmoueHne u3 JAHHOTO TPABHJA AOMYCKACTCA MO pEIICHHIO OypOBOTO NPEAMPHATHA AJIA
00CagHBIX KOJIOHH, IICMCHTHPYEMBIX B JIBC CTYMCHH, 4 TAKKEC HIDKHUX H MPOMEKYTOUYHBIX CEKLHI
KOJIOHH. B Takmx ciydasx mepesl YCTAHOBKOH BTOPOTO KJIANAHA 3AaMOPHBIH AP HIDKHETO KJIAMaHa
MOMEIIAETCSA HAJ HHEM.

8.9.4. DOxcmiyaTanMoOHHAsd KOJOHHA, NPEIHAZHAYCHHAA M1 OCBOCHHSA WIH SKCIUTyaTalHH
CKBAKHHBI OTKPBITHIM 33a00€M HIH 4Yepe3 3apaHee Nep(OpUpOBaHHBIH (PHIBTP, TakKe MOJDKHA
OCHALIATHCA HampasisrommM OammMakoM. OcoObie TPeOOBAHUS K KOHCTPYKIMH TAKHX GALIMAKOB HE
MPEeabABILIOTCA.

Bce OCTANBHBIC 3JIEMCHTHI TCXHOJOTHYCCKOM OCHACTKH, HEOOXOOWUMBIC JUISI 00OpPYAOBAHHA HH3A
9KCIUTYaTAHMOHHBIX KOJNOHH B CKBAKHHAX, INIPCAHA3HAYCHHBIX U1 OCBOCHHA H OKCIUTyaTaLHH
METOJAMH: OTKPBLITOro 32004, ¢ 3apaHee NepQOPHPOBAHHBIM HIH BCKPHIBAEMBIM (DHILTPOM, METOAOM
CENICKTUBHOTO 0TOOpA NPOAYKIMH H ApP., B TOM YHCIC B CKBAKHHAX C TOPH30HTAJIBLHBIM OKOHYAHHEM
CTBOJIa, ONPEAEIIIIOTCS TCOJIOTHYCCKON M TEXHOJOTHYCCKOH Cly>k0amMu 3aKa34yHKa IO COTJIACOBAHHIO C
TNoapsamukoM B 3aBHCHMOCTH OT KOHKPETHBIX I€0JIOT0O-TEXHHYECCKUX YCIOBHI KPEILUICHHUS, OCBOCHHS U
9KCIUTyaTal[H{ CKBAKHH.

810, B ckBaxkHMHAX, B  KOTOPBIX BCKDBITBI  Ta30BBIC, Ta30KOHACHCATHBIC  HJIH
HEe()TeBOOOHACHINICHHBIC IUIACTBL, B KOTOPBIX N0 ycinoBmoo I 2.13.1 Tpebyercsa crymeH4Yaroe
LEMEHTHPOBAHHE, HEOOXOAMMO HCIOIb30BATh YCTPOMCTBA  CTYNCHYATOTO  LEMEHTHPOBAHUA
MPEUMYILECTBCHHO C 3aKOJOHHBIM NAKEPOM HJIH B COUYCTAHHH C 3AKOJOHHBIM IAKEPOM.

Hcrouenue. TIpuMEHEHHE 3aKOJIOHHBIX IIAKCPOB HE O00A3aTCIBHO, €CIMH  BHIMOJHAOTCS
TpeboBaHuA 1O 1. 6.7. B 3THX Clly4yasx JOMOJHHTECILHO PEKOMEHAYETCS HCHOIB30BAHUE 3aKOJOHHBIX
MAHKET.

8.11. B ckBaKMHAX, B KOTOPBIX CTYyNCHYATOES LIEMEHTHPOBAHKE BHI3BAHO YCIOBHAMH MO ML 2.13.2,
2.13.3, 2.13.4, MOTYT OBITH HCTIOTIE30BAHBI YCTPOHCTBA CTYIEHYATOrO HEMEHTHPOBAHHA IFOOOTO THIA.

8.12. Jind HWKHHX CEKIMH M NOTAHHBIX KOJOHH, HIDKC KOTOPBIX OJKHIACTCS BCKPBITHE
(hIFOUTOHACHIIEHHBIX TUIACTOB H He obecmeunBaeTcsa TpeGoBanue m. 2.13.1 B couetanuu ¢ m. 6.7,
HEO0OXOJMMO HCTIONB30BaTh YCTPOMCTBA C MAKePOBKOH 3aTpyOHOrO MPOCTPAHCTBA Y "TOJIOBBI" CEKLHH
(TOTafHOM KOOHHBI).

8.13. Jlna obecmedeHusA MOJHOTHI BEITCCHCHHA OYypPOBOTO PACTBOPA TAMIIOHAXKHBIM 3aKOJIOHHAS
OCHACTKA JODKHA BKIIFOYATH LICHTPATOPHL CKPCOKH M TypOyIM3aTOPLI HIIH YCTPOMCTBA, COYCTAIOMIMEC
ux QyHKIMH.

Ienrpupopanne 06Ca HLIX KOJIOHH

8.14. Kaxxgas obOcagHas KOJOHHA MOMJICIKUT OOS3aTCIEHOMY LCHTPHPOBAHUIO HA CIICAYIOIIAX
YYaCTKAX:

8.14.1. B uHTepBaNe noapeMa TAMIIOHAKHOTO PAcTBOPa, CHOPMHUPOBAHHOTO MO ILIL 2.6-2.8, B TOM
YyHClIe B OOCAKCHHOM HHTCPBAJC pAHES CHYINCHHOW KOJOHHOHM, KPOME YYACTKOB, 3aINOJHACMBIX
TAMIIOHKHBIM PACTBOPOM C LEJIbIO HEIONMYIICHHS pPas3phbiBa CIUIOIIHOCTH LIEMEHTHOIO KOJbIA IIO
BBICOTE (I 2.9).

8.14.2. He3aBucumo ot TpeboBanuii . 8.14.1:

- Ha HEIIEMEHTHPYEMOM (DHIIBTPE;

- Haj OamMakoM CIyCKaeMOH MOTAMHOM, HIDKHEH M IPOMEXKYTOUHOH CCKIMH KOJOHHBL
KOHZYKTOpA H BhIme Oammmvaka Ha 8-10 M;

- y Gamvaka paHee CIYIICHHOH KOJIOHHBI (KOHAYKTOPA) M BBILIIC HA paccrosHum 30-50 M yepe3
Kakasie 8-10 Mm;

- MOA M HAA YCTPOMCTBOM CTYNCHYATOTO IEMCHTHPOBAHHA M HIDKE CTHIKA CEKUMH 1Mo aBa
HeHTparopa uepes 8-10 m;

-y "rosoBsl" MOTAHHO KOMOHHBI H HIDKE HA paccTosHuu 8-10 M;

- TIOJ M HAJ 3aKOJIOHHOM MAHKETOM MIIM IIAKEPOM IIO ABA LIEHTPATOPA C paccTosHUEM 8-10 M;

- B IPHUYCTBEBOM YaCTH, B CIydac IOABEMA TaMIIOHAXKHOTO PACTBOPA A0 YCThS CKBAKHHBL, JBA
LEHTpaTopa ¢ paccrossHueM 3-10 M;

- HENOCPEACTBEHHO Haj OAaIIMakOM M HA PacCTOSHUH 3-5 M OT Oammaka 3KCIUTYaTalHOHHOH
KOJIOHHBI B TOPH30HTAJILHOM YYACTKE CTBOJIA.

8.15. DKCUCHTPUCHTET HEHTPHPYEMOit 00CAAHON KOOHHEI B OO0 TOUKE HE JODKCH IPEBBIIIATH
BEITMYUHY
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rae /I, d - COOTBETCTBCHHO OCPEOHCHHBIH THAMETD CTBOJA CKBAKMHEI M HAPY)KHBIH THAMETD
00camgHBIX TPYO B paCCMATPUBACMOM TOUKE.

8.16. IIpu BBIOOpE THIIOPa3MEPOB IEHTPATOPOB HEOOXOAMMO PYKOBOACTBOBATHCS ClICIYFOIIHMH
YKa3aHHAMH:

8.16.1. /ln1 BepTUKANBHBIX YYACTKOB CTBOJIA CKBKHHBI W YYaCTKOB C YIJIOM HakjIoHa 10 30-35°
NPUMEHATH UeHTPaTOPs! THNA LL[-1 (ympyrue).

8.16.2. Ins HakIOHHBIX OoJiee 35° M TOPH3OHTATIBHBIX YYACTKOB CTBOJA - HEHTpaTopsl Tama II11-
2.4 (KECTKO-YIIPYTHE) MK LECHTPATOPLI-TypOymi3aTops! Tuma L[TT .

8.16.3. Jng y4acTKOB CTBOJA, OCTOKHCHHBIX JKETOOHBIMH BBIPAOOTKAMH, HE3aBHCHMO OT YIJa
HAKJIOHA, KAaK IPABHIIO, eHTpaTopsl Tuma IITT .

Ilpumenanue. Il0ONOXCHUAMU HACTOSILETO IIyHKTa HEOOXOJUMO Takke PYKOBOJICTBOBATbCS —IIPU
HCIIOJIb30BaHUY LIEHTPATOPOB, HE IIPEJICTABIEHHBIX B ITpil. 12 (HanpuMep, 3aKylaeMbIX 10 UMIIOPTY).

8.17. YactoTa paccTaHOBKM LCHTparopos Io m. 8.14.1 ¢ yuerom ykazammii mo .o 8.15 m 8.16
paccYuTHIBAECTCA B COOTBETCTBUHM C IIPHIL. 12,

KomnonoBka 3aK0/10HHOM 0CHACTKH 00CAIHBIX KOJIOHH

8.18. B razoBbIX, ra30KOHACHCATHBIX, PAOCOACPKAMIMX, TEXHOTCHHBIX IIIACTAX HE3aBHCHMO OT
Hammaua ABIT]], B HHTepBagax OMM3KOPACTIONOMKEHHBIX IIIACTOB C OOIBIINMH IEPENaaMu JaBJICHHI,
B Herambx miactax ¢ ABIIJI, a taroke Ham KpOBJCH M HOA MOJOINBOM IEPCYHMCIICHHBIX IUIACTOB
oOcamHas KOJIOHHA [ODKHA OCHAINATHCHA LEHTPATOPAMH B COYCTAHWH C TypOY/NIH3aTOpaMH H
CKpeOKaMH.

8.18.1. He3aBucumoO OT pacuyeTHOH YaCTOTHI PACCTAHOBKH LIEHTPATOPOB MO MpHi. 12 ueHTpaTops! B
(hTFOMIOHACKHIMIEHHOM IUTACTE YCTAHABIHMBAIOTCA Hepe3 Kakable 4-6 M; HaX Ka)KABIM LIEHTPATOPOM H
IO HIM YCTaHABIMBAETCS IO OTHOMY TYpOyHM3aTOpy H OAHOMY CKPEOKy.

8.18.2. BrIme KpOB/IM ¥ HUKE MOJOIIBbI H30JHPYEMBIX MJIACTOB HA PACCTOAHUH HE MeHee 15-25 M,
VTOUHAEMOM B 3aBHCHMOCTH OT BO3MO)KHBIX TPAJHMCHTOB TEpemnaia JaBICHHA, LEHTPATOPHI
YCTAHABIMBAKOTCS YEPE3 KKIBIC 3-5 M TAaKKe B COMCTAHHH C TypOYJIH3aTOPAMHU H CKpeOKaMH.

8.19. ObcaaHas KOTOHHA B HHTECPBAJIC 3aleTaHmsA MOPOJ, CKIOHHBIX K TUIACTHYECKOMY TCUCHHIO H
BBIIYYUBAHHUIO, OCHAINAETCA LEHTPATOPAMH C YaCTOTOM, PACCUMTAHHOM MO Mpui. 12, B COYETaHHH C
TypOy IH3aTOpaMH.

Ilpumenanue. Ilpnm WCIONB30BaHMM YCTPOMCTB, COYETAIONMX pa3NMYHble (QVHKIMM, MpUMEHEHNe
IyCIUPYIOIMX YCTPOHCTB 0/{HO(YHKIIMOHAIBHOTO JeHCTBUS He Tpebyercs.

8.20. B ciyuasx, He oropopeHHbIX ILI. 8.14.2, 8.18 u 8.19, oGcanHas KOJOHHA JOJDKHA OCHAINATHCS
TOJBKO IICHTPATOPAMH C YACTOTOH, pACCUHTAHHOH No mpui. 12.

ToAroToBKA 3JIEMEHTOB TEXHOJIOTHYECKOH OCHACTKH

8.21. TloaroToBka SIEMEHTOB TEXHOJIOTHYECKOH OCHACTKM K HCNOJB30BAHMIO JOJDKHA
OCYINECTBIATECS B COOTBCTCTBHH C YKA3aHHAMH (HHCTPYKUMAMH) MO HX SKCIuTyatauuu. Kpome toro,
HE00X0IMMO PYyKOBOJCTBOBATHCA CIICAYIOLUMMH JOTIOMHHTEIbHBIMH YKA3aHHAMH:

8.21.1. TIpoBepHTh KOMIUICKTHOCTh KaXKIOTO H3ACTHA H MPH HEOOXOIHMOCTH AOYKOMIUIEKTOBATh B
COOTBETCTBHH C NACTIOPTOM, CEpPTHOHKATOM H Jp.

8.21.2. PaboThI MO0 MOATOTOBKE OCHACTKH, B COCTaBE KOTOPOH COAEPATCA PE3HHOTEXHHUYCCKHE
JETATH, CTIEAYET MPOBOAUTH MPH MOJOKHTEIBHOM TEMIIEPAType OKPYKAFOLICH CpebL.

8.21.3. IIpoBepuTh COOTBETCTBHE MPHCOCAMHHTENHBIX Pe3b0 OCHACTKH pe3bdaM OCHaIaeMoH
00camHON KOJOHHBI, INPOBCCTH HX PACKOHCEPBALMIO IIyTEM NPOTHPKH BETOMIBIO, CMOYEHHOMH
KEPOCHHOM HITH APYTHM PACTBOPHUTEIIEM, IIOCIIE Yero pe3b0y MpoTepeTh HACYXO.

ITprMeHEeHHE META/UIHYCCKUX INETOK M APYTHX MCETAJUIMYCCKUX NPHCHOCOONCHHH JUI1 OYHCTKH
Pe3s0 He HoImyCKaeTCs.

8.21.4. IleMEHTHPOBOYHYIO TOJOBKY, Pa3beIMHUTCIb M YCTPOMCTBO Ui NOABECKH OOCATHBIX
KOJIOHH HA LIEMCHTHOM KAMHE OIIPECCOBaTh BOAOH BHYTPCHHUM JABJICHHEM, NPEBBIIAIOIMM B 1,5
pasa 0XKuIaeMOe Ha HUX JABJICHUE IIPH IIEMEHTHPOBAHHH.

8.21.5. Pa3seauHuTENb IIEpE OMPECCOBKOM CIEAYET Pa300paTh U MPOBEPHTH B3AMMOACHCTBHE €TO
COCTABHBIX 4aCTeH 0€3 pa3pyIICHHA CPE3HbIX IIMIICK MOABECHOH MPOOKHW. 3ampemacTcss cMas3ka
Pe3b0OBBIX COSTMHEHUI TBEPACIOIIIME COCTABAMHL.

Ilocne OmpPEeCCOBKH LCMCHTHPOBOYHOH TOJNOBKM B HEE CICAYET 3apAAdTh BEPXHIOKO
Pa3aeIUTEIbHYIO (TIPOAABOYHY ) MPOOKY IO YIOPA B CTOMOP TOJIOBKH.

8.21.6. OmpeccoBars Takke Ha MOIYTOPAKPATHOE OXKHUAACMOE pabouce JABICHHE MPUCTIOCOOICHNE



JUTA PACXa’KHBAHH OOCATHBIX KOJOHH H IOABO/IANIAC HAIIOPHBIC JIMHAH K LIEMCHTHPOBOYHOM TOJIOBKE.

8.21.7. bammak xononHbI THIA BKM nepes npaMeHEHHEM PEKOMEHIYETCA 3AMOYHTh B MPECHOM
BOAC HAa 3 MOHA JUIA CHIDKCHHS XPYNKOCTH ero Ocrommo# Hacamkd. Ilpum 3TOM He JOmyCKaeTcs
MOCNEAYIOIIEE 3AMOPAKHBAHUC HACAIKH.

8.21.8. Knanans! obOparabie apoccenbubie THna 1{IKOJM crexyer mepeBecTH H3 TPAHCIIOPTHOTO
TONOXKEHHA B paboydce COTIIACHO YKA3aHHAM, H3JI0KCHHBIM B MACIIOPTE.

8.21.9. 3anopHbic mapsl K1anaHOB 0OpaTHBIX apoccenbHbx THna [IKOAM, KOOI u mogoOHbIX
KOHCTPYKUMH JOJDKHBI XPAaHHTHCS HA OypOBOH OTIEIBHO OT KIANAHOB OO0 MOCICAHEH HPOMBIBKH
CKBKHHBI NIEPET IEMCHTHPOBAHACM.

8.21.10. Knamaust obOparssie apoccenbhbie THma LIKOJM, KO/ u apyrue He AOMyCKAaercs
OIIPECCOBLIBAT BHE 3aBOAA-H3TOTOBHTEIE H IPHMCHATD TIOCIIC ONPECCOBKH.

8.21.11. Vcrpoiictea crymewdaroro nementupoBanus tama MCL{1, MCIL[2, MLII, MCLLY u
YKCO3 gpomyckaeTcs ONMpPecCOBBIBATH MPOOHBIM JABICHACM HA BEIHYHHY HE OoJjice JABIICHHUA,
OKMIAEMOr0 B MOMCHT "CTON" HA NEPBOH CTyncHH. IIpH BBLLABICHHH T€YH 4epe3 LHUPKYJLILHOHHBIC
OKHA YCTPOMCTBO IOJICIKHUT BHIOPAKOBKE.

8.21.12. Tlepen cmyckoMm B IpoxoaHOE oTBepcTHE poTopa ¢ makepos ITI'TIM, IITTIM1 u apyrux
HEOOX0IMMO CHATH 3AIIUTHBIA KOXKYX.

8.21.13. VYcrpoiicTBa CTYNEHYATOTO HEMEHTHPOBAHHS KATCTOPHYCCKH 3aNpEIAcTCsA 3aXBAThIBATh
KJIMHOBBIMH 3aXBaTAMM, PYYHBIMH, MAIIMHHBIMHM KIFOYAMH H JDYTHMH B MECTE€ Ha HX KOpHycCe,
TIOMEUEHHOM IPEAY PEK TAFOINEH Haamuchio "Kirouamu ve Oparn".

8.21.14. 3ampemaercsl 3aXBAT KAHATAMH, KIMHOBBIMH 3aXBATAMH H KIFOYAMH 33 3aIUHIICHHOMN
KOXKyXOM YIUIOTHSFOIIHIT 37ICMEHT MaKepa.

8.21.15. TToaBecku cexumii U moTtaiiHbix koJoHH THNA L{CIT u apyrux momomxuTensHo k 1. 8.21.4
CIIeyeT NOATOTABINBATE K pa00TE B COOTBETCTBHH C HHCTPYKIHCH MO MX SKCIUTYaTAIHH.

8.21.16. Ckpebxu xoporuarsie Trma CK, meHTparopsl ynpyrue Tama LI, ynpyro-xecTkde THIA
-2 u LI1-4, a Taroke »KecTKHe HNeHTPaTopbI-TypOym3aropsl Tuna L{TT mocne u3BineyeHus U3 Tapshl,
NMPOBEPKH HX KOMIUICKTHOCTH H PACKOHCCPBAIIMH HEOOXOAMMO COOpaTe H IPOBCPHTH Ha
MOHTaKECIIOCOOHOCTH HA OMPABKE, HMHUTHPYIOIICH 00CaaHy 0 TpyOy.

8.21.17. CpaBoyHbIC JAHHBIC IO TEXHOJOTHYCCKOH OCHACTKE OOCATHBIX KOJOHH MPCCTABICHEI B
mpuit. 12.

9. IEMEHTHPOBOYHOE OBOPYTOBAHHE

9.1. B o0s3aTeabHBIN COCTAB KOMILIEKTa LEMEHTHPOBOUHOTO OOOPYIOBAHHA I NMPOBEACHUSA
OIIEpAluK LIEMEHTHPOBAHKSA CKBAKUH JODKHBI BKIIFOYATHCA:

- HACOCHBIC YCTaHOBKY;

- CMECHTEIbHBIC YCTAHOBKY,

- OCPETHUTEIbHbIE YCTAHOBKH,

- 6110k MaHU(OTBIOB,

- CTAHIMS KOHTPOJIA MPOLIECCA LIEMEHTHPOBAHHS.

9.2. B 3aBHCHMOCTH OT TEXHOJIOTHHYECKOH CXCMBI HEMEHTHPOBAHHA JOJDKHBI OBITH JOMOJIHHTEIBHO
TIPETyCMOTPEHBIL:

- €MKOCTH A HAKAIUIMBAHUA TEXHHYCCKOH BOJbI, NMPHTOTOBICHHA Oy(EepHOH >KMAKOCTH H
OypoBOro pacTBOpa J1i NPOJABIHBAHHA TAMIIOHAKHOTO PACTBOpA C IEIBI0 HCKIFOYCHHA
JIOTIOTHUTEILHBIX HACOCHBIX YCTAHOBOK AU 3TOH LM (Hamp., npui. 6, pasa. 3 u 4);

- CHJIOCBI-HAKOTIMTEIH AJ11 TAMIIOHAKHBIX MATCPHANOB (TIPHIL. 6, pasa. 2);

- KOMIIPECCOP VI IPUIOTOBICHHA a3PHPOBAHHBIX TAMIIOHAKHBIX PACTBOPOB (NPHIL. 6).

9.3. OCHOBHBIC CBEICHHUS N0 LIEMEHTHPOBOYHOMY 000Dy IOBAHHIO MPEICTABICHBI B PHIL 6.

9.4. Ba30oBbIM BADHAHTOM OPraHU3ALHOHHO-TEXHOJOTHYECKOH CXEMBI IPOIECCA HEMCHTHPOBAHHMS
ABIACTCA CXEMa, MPEXyCMATPHBAIOILAA 3aTBOPCHHE TAMIIOHA’KHOTO PpACTBOPA CTAHAAPTHBIMH
THAPOBAKYYMHBIMH CMECHTEILIMH C MOJAYCH KUAKOCTH 3aTBOPCHHS HACOCAMH BBICOKOTO JABICHHSA H3
pacueTa: OJHA HACOCHAA YCTAHOBKA HA OJHY-ABE YCTAHOBKH CMECHTEIBLHBIC C OOS3aTCIbLHBIM
HCTIONb30BAHHEM OCPEIHHTENBHOH (BIX) YCTAHOBKH (OK).

9.5. B 3aBHCHMOCTH OT reorpapuueCKuX M KJIHMATHYCCKHX YCIOBHI pailoHa paboT PSKOMEHIYCTCS
NPHMEHEHHE IIEMEHTHPOBOYHOTO 000PYJOBAHUA B CIICYFOIMUX BAPHAHTAX:

- MOOHIIBHOE 000PYIOBaHHE B O0YCTPOSHHBIX PAHOHAX;

- KOMILICKCHI CTAlIHOHAPHOTO 000PYI0BAHMS HA KYCTOBBIX H TPYAHOJOCTYIHBIX OYPOBBIX;

- 000py/IOBaHME B PAMHOM MCIOJHEHHH JUIA JOCTABKH BEPTOJCTAMH HA OTJAJNCHHBIC OTICIHHBIC
OyposBsic.

9.6. BpIOOp THNOB H YHCJIA HACOCHBIX YCTAHOBOK JUIS OJHOPA30BOM ONCPALMH HIH JUIS



KOMIUICKTOBAHUS CTAIMOHAPHOTO KOMIUICKCA IIEMEHTHPOBOYHOTO O00OpyAOBaHHSA HEOOXO0AHMO
OCYIICCTBIATH MO TPCOYIOMICHCS MOJIC3HON THAPABIMYCCKOW MOIMHOCTH (MpwiI. 6) B COOTBETCTBHH C
THAPABIMYCCKON MPOrpaMMOH HEMCHTHPOBAHUS (TIpHIL. 4).

9.7. Bribop uncna MOOHILHBIX CMECHTEIBHBIX YCTAHOBOK HEOOXOAMMO OCYHICCTBILITh H3 pacyeTa
MOJHOM 3arpy3KH TAMIOHAKHBIX MATCPHANIOB, TPEOYIOIMXCI HA OJHY ONEpaLiio Mo
IICMEHTHPOBAHHIO.

JUIs1 CTalMOHAPHBIX KOMIUIEKCOB C CHJIOCAMH-HAKOMHTEISIMHU TIPEAYCMATPHBACTCA HEMpPEPbIBHAA
3arpy3ka (A03arpy3ka) MNOCICAHHX TAMIIOHAKHBIM MATEPHAIIOM H3 KOHTCHHEPOB B MPOLECCE
IIEMCHTHPOBAHHSL.

9.8. Tlepex mOCTaBKOH LIECMEHTHPOBOYHOH TEXHHKH HA OypOBYIO HEOOXOAMMO TPOBEPHTH
KOMILICKTHOCTh H PabOTOCIIOCOOHOCTh BCETO OOOPYAOBAHHSA, B TOM YHCJC C YYETOM KOHKPETHBIX
YCIOBHI IECMCHTHPOBAHHS.

9.8.1. HacocHble YyCTaHOBKH C TOpPIIHCBHIMH HACOCAMH HEOOX0AMMO 00OpyIOBaTh
COOTBCTCTBYIOIIUMH IHIHHAPOBBIMHA BTYJIKAMH W TOPIUHAMH, IPOBEPHTH PaGOTOCMOCOOHOCTDH MpH
MAKCHMAJILHOH MoJiaje ¢ 3aMepoM 00eMa MPOKAYHBACMOH JKHIKOCTH Yepe3 MEpPHbIi 0aK YCTaHOBKH.

9.8.2. B ciay4yac peMOHTA HMJIH 3aMCHBI ACTalcH MaHH(OILIHOH O0OBA3KH HACOCHBIX YCTAHOBOK U
6moka MaHH(OIBLAOB, HO HE PEXKE OJHOTO MECSIUA HPOCTOS, MPOU3BECTH HX THAPABIHYECKOE
HCIILITAHHE BOJOH B TCYCHHE 3 MHH HA IPOOHOC JABJICHHE, PABHOC MAKCHMAJIBbHOMY MacMOPTHOMY
JIABJICHHUIO, YMHOKCHHOMY Ha KO3()(pHUIIHEHT 3amaca npouHOCTH 1o 1ab. 4.

9.8.3. MepHblc 0aKkH HACOCHBIX YCTAHOBOK, OyHKEphl CMECHTEIBHBIX YCTAHOBOK H LEMEHTOBO30B,
OCPCAHUTCIILHBIC YCTAHOBKH OYHCTHTh OT OCTATKOB PaHEE HCMOJb30BAHHBIX KUAKOCTEH, MaTepHalioB
U IIOCTOPOHHHX NpeAMETOB. Ilepea NPHMEHEHHEM BBICOKOTEMIIEPATYPHBIX MATEPUANIOB CMECUTEIBHbIC
YCTaHOBKH H IEMEHTOBO3bI JAOTOJHHTEIILHO IPOMBITH BOJOH H BBICYIIHTb.

Tabmama 4
MaxkcumanbHOE NacnopTHOE AasicHue, Mlla <200 200-560 560-650 > 650
Koadduiment zamaca mpouHoCTH 1,5 1.4 1,3 1,25

9.8.4. lleMEHTHPOBOYHYIO TOJNOBKY NOJBEPIHYTh PEBH3HH B COOTBETCTBHH C WHCTPYKIHCH MO
SKCIUTyaTallid M IOABCPTHYTh THAPABIMYCCKOMY HCIBITAHMIO HA TOJYTOPAKPATHOE MdABJICHHUE,
OKMAAECMOE TNPH LCMCHTHPOBAHHM, a B CJy4dac 3aMCHBI 3alOPHBIX Y3JI0OB HJIH PEMOHTA, - B
COOTBETCTBHH C 1. 9.8.2. OTACNBPHO NPHTOTOBHTh KOMIUICKT CMCHTHPOBOYHBIX MPOOOK.

9.8.5. TpeboBamms mno mum 9.8.1-9.84 pacmpocTpaHMIOTCA TaKKEe HA CTALHOHAPHOE
LEMEHTHPOBOYHOE 000PyI0BAHHC.

9.8.6. LleMEHTHPOBOYHASA TCXHHKA H MAaTCPHAJBI I HCMCHTHPOBAHHS JO/DKHBI OBITH JOCTABJICHBI
Ha OypOBYIO IO 3a4BKC OYPOBOTO IPCANPHATHS B CPOK, YCTAHABIHBACMBI MECTHBIMH HOPMAMIL.

9.8.7. 'uapoBakyyMHbIC CMECHTEIM HEOOXOMMO 000PYXOBATh HACAAKAMH B COOTBETCTBHH C TPHUIL
6.

10. MOATOTOBKA CTBOJIA CKBAJKHHBI K CIYCKY OBCAJTHOM KOJIOHHBI

IIpu cnocofe cmycka B MeMEHTHPOBAHNM 00CAHOH KOJIOHHLI B 0AMH npueM (6a30BLIi
BAPHAHT)

10.1. PabounM mpoSKTOM HA CTPOMTCIBCTBO CKBAKHHBI JOJDKHBI OBITh MPEAYCMOTPEHBI MPOQHIL M
yCcIoBHA (DOPMHUPOBAHHSA CTBOJA B MPOLCCCE OypeHMA IOJ CIyCK 0OCAOHON KOJOHHBI JOOOro
Ha3HAQUCHHUSA M THmopasMepa Tpy0 (MyproBele HW  GesmydroBhie), obecmeumBaronIHe
6eCTIPEATCTBSHHBIH CIyCK KOJOHHBI 10 IIPOCKTHOM TJIyOHHBL

10.2. YcnoBue mo . 10.1 mpeaycMaTpusact:

10.2.1. Tlpeaympexknerme o0Opa3oBaHHS YCTYNOB B CTBOJIC, CHIDKAIOIMX J(()CKTHBHBIA
(TPOCBETHBIH) AHAMETP IO MEHEMAJIGHO JIOIy CTHMOTO, B CKBKHHAX JIFOOOTO MPOdHIIAL.

10.2.2. JInd HAKIOHHOHANPABICHHBIX H CKBLKHH C TOPH3OHTAJBHBIM OKOHYAHHEM CTBOJA
HMHTCHCHBHOCTh HCKPHUBIICHHUS JOJDKHA YAOBICTBOPATH TPCOOBAHIAM

- IPOXOAMMOCTH 00CATHOMN KOJIOHHBI C YYETOM €€ )KECTKOCTH HA H3THO;

- MPOYHOCTHU KOJIOHHBI IPH H3THOE.

B 1abn. 5 npeacraBneHs! 3HAYCHAS AOMYCTHMON HHTCHCHBHOCTH MCKPHBJICHAS CTBOJA CKBAKAHBI
A1 My(TOBBIX OOCAAHBIX KOJIOHH C YYETOM 3a30pOB MEXKAY My(TaMH H CTCHKOH CKBAXKHHBI,
yKa3aHHbIX B Ta0m. 1. [l apyrux ciy4acB HEOOXOAMMO BBIMOJHATH PACcYEThI MO MpHL. 1.

103. Vcnous mo m  10.1 peamm3yroTcs PpETIAMEHTHPOBAHHBIMH — TEOMCTPHYCCKHMHE



COOTHOINCHUAMH JHAMETPOB MOPOAOPA3PYIIAOLICIO HHCTPYMEHTA, AKTUBHOM (HAIIOJIOTHOM) 4acTH
VBT u 00cagHOM KOJIOHHBI, 4 TAKKS COOTHOIICHUEM HX JKSCTKOCTH (TpriL. 1).

Tabauma 5

YCIOBHBIH AMAMCTD | 1| 3971 351|304 (299|273 | 245|219] 194|178 | 168 | 146 | 140 [ 127] 114
00CaTHOM KOJOHHBI, MM

Jomyctumas 08(1,0(1,2(1,311,6(2,0(2,312,8]3,5]|4,0(5,0(7,0(7,5]9,5(11,0
HHTCHCHUBHOCTD
HMCKpHBJICHHS, rpan/10 M

10.4. 3anpemaercs IPOBOAUTH T€ONH3MUICCKHUE HCCICAOBAHUS U NMOATOTOBKY CTBOJIA CKBAYKHHBI K
KPEIUICHUIO TPH HATMYHH Ta30HE(TEBOJOMPOSABICHAN WIH HMOTJIOLICHUI OypoBOTO PacTBOpa JO HX
JIMKBHIALUH.

10.5. Tlocne 3aBepUICHHUSA MOCICAHETO NONOJCHHS HEOOXOAMMO IPHBECTH IAPaMETPHI OYPOBOTO
pactBopa B coorBerctBHe ¢ I'TH, a Tamke BBECTH IPEIyCMOTPEHHBIC CMA3bIBAIOINME NOOABKH,
NPUCAIKH U Ap.

BHIOTOHATE KOMILIEKC Te0(OH3MIECKUX HCCICAOBAHUM.

10.6. PaGoThI 0 MOATOTOBKE CTBOJIA CKBAXKUHBI (IIAGIOHHPOBAHUE CTBOJIA) B CIIYYAe BHIMOJHEHUS
n. 10.3 BrmouaroT B ce0s koHTpobHbIH cryck KHBK, mpuMmeHsaBImecs npyu MOCASAHUX JONOICHHIAX.

10.7. TIpu HeebmomHeHuH 1. 10.3 BCACACTBHE TEXHOJOTHYECKUX OCOOCHHOCTEH YIIyOJCHHS
CKBOKMHBI MM JIPYTHX IPUYMH IIOJTOTOBKA CTBOJA JOJDKHA OCYLICCTBIATBCA C HPHMCHCHHEM
ykectoueHHbIx KHBK 3a cuer Brmouenums YBT HEOOXOAMMBIX pPa3MEpPOB HIH KaaHOpaTopoB
(uenTparopos) (mpmit. 1).

IHpumenanue. B cnyyae HeoOxoaumocTu BkmoueHust B KHBK Gonee mByX MOTOMHHTENBHBIX KanuOpaTopoB
(LIEHTPATOPOB) OCYILECTBIIIETCS IIOCIIEJOBAaTENBHBI CITycK YkecTouaeMbix KHEK.

10.8. Cnyck KHBK mo Bapmanty m. 10.6 HeOOXOAMMO OCYIUECTBIATH CO CKOPOCTBIO, Kak HpH
nociaegaux CIIO, He Jomyckas HOCaAOK (B CTBOJIE CKBKUHBI JUAMETPOM 10 295.3 MM - Gosee 3-5 TC,
Gonbmiero guaMeTpa - 5-6 TC MO OTHOLICHHIO K PAasIpy3ke €€ 3a CueT TPEeHHA NMpH ABHXKCHHH IO
CTBOIIY).

10.9. Coyck yxecroueHHoif KHBK mo BapmanTy m. 10.7 HCOOXOAMMO OCYMECTBIATE CO CKOPOCTBIO
Ha 20-25% menbmieit, yeM npu CIIO.

10.10. B mpomecce MmAaGNOHHPOBAHMSA CTBOJIA CKBAKHHBI HCOOXOAWMMO TPOPAdATHIBATE €0 B
HHTEPBAJAX 3aTHKCK, HMEBINMX MECTO IPH NOJBEME HHCTPYMEHTA IOCIC NOCICAHErO AOJNOICHHS
(WAOJOHHPOBAHMS), B HHTEPBAJAX CY)KCHHH M JKCIOOHBIX BHIPAOOTOK IO JAHHBIM KABCPHO-
npoguieMepa, a Tarke HHTEpBaIoB nocanok KHBK.

IMpopaGoTky cneayeT NPOH3BOAMTHL CO CKOPOCTBIO, OTPAHHYCHHOHM ykazaHHEIMH B m. 10.8
MocaaKaMH 0 NOHOH uX muksugauuk npu cnycke KHEK 6e3 mpoMbIBkH.

10.11. Cmycxk KHBK 10 H MeXIy HHTCpBAIAMH NPOPAOOTOK HEOOXOAHMO OCYIICCTBIITH C
MPOMEKY TOYHBIMH IPOMBIBKAMH.

10.11.1. I'myOuHBI TPOMBIBOK YCTAHABIMBAIOTCA IO HAKOIUICHHOMY OIBITY B KAXKIOM PaHOHE WM
AHAJIOTHYHBIX YCIOBHAX C YYETOM JAHHBIX MO YINIyOJICHHIO KOHKPETHOH CkBakHHBL Kak mpasuio,
MepBas MPOMBIBKA NPH MNOATOTOBKE CKBAKUHBI K CIYCKY BTOPOM NPOMEKYTOYHOHM, NMOTANHOH H
JKCILTY aTAHOHHOM KOJOHHBI MPOH3BOAMTCS IIEPE]] BHIXOAOM B OTKDBITHIH CTBOJL

10.11.2. BoccTaHOBICHHE LMPKYJLLMH CACAYET OCYIIECTBILITH MIABHO OJHHM OYPOBBIM HACOCOM.
C or0if Henblo, 0COOCHHO Ha OYpOBBIX YCTAHOBKAX C 3JICKTPONPHBOAOM HA NEPCMCHHOM TOKE,
HEOOXOQMMO MOHTHPOBaTh HA MEpHOA OypeHHs YriiOBOW MyCKOBOM Jpoccens (Moauduxauus HITO
"Bypenue").

10.11.3. TIpoOMKHUTENPHOCT MPOMBIBOK ONPEACIACTCA COCTOSIHHEM OypoBoro pactBopa. OHa
JODKHAa OBITh He McHee, 4YeM TpeOyeTcs Uil BHIDABHHBAHHA JABICHHA HA HACOCaX MpH
MPOM3BOJUTENBHOCTH, PABHOH NMPOH3BOAUTEILHOCTH NPH OYPCHHH CKBAKHHBL.

10.12. TIpoMsIBKY B Ipoliecce MpopaboTOK, MPOMEKYTOUHBIX MPOMBIBKAX H HA 3a00¢ HEOOXOIHMO
OCYIIECTBIMATD C OYHCTKOH OYpOBOTO pacTBOpa.

10.13. Tlo moctmwxkeHuu 3a604 kaxaoi KHBK ckBakuHy HEOOXOAMMO NMPOMBITH B TCUCHHE HE
MeHee 1,5 LMKIOB IMPKYJLLHH ¢ 00paboTkoH OypOBOTO PacTBOPA, MPUBCACHHEM €T0 MAPAMETPOB B
coorsercTBUe ¢ I'TH 1 TIATEMBbHOH OYHCTKOM.

10.14. Ecnu B mpornecce MOATOTOBKH CTBOJA CKBAKUHBLI OOHAPYKEHBI Ta30HE()TEBOAONPOABICHHS
HIH TIOTJIOIICHHS, CTBOJ CKBOKHHBI JOJDKECH OBITh NOATOTOBJCH MOBTOPHO MOCHE HMX MOJHOMH
JIMKBHOALHH.




IMpu Hammumu 3aTsoKEK B mpouecce moabeMa KHBK CTBON CKBaOXKMHBI Takke IOJDKEH OBITH
MOATOTOBJICH MOBTOPHO TOM ke KHBK.

10.15. Oprasmzamuga padoOT JOMKHA OOECHIECYHMTh MAKCHMAIBHOE COKPALICHHE BPEMECHH OT
OKOHYAHMS MPOMBIBKH CKBAKUHBI 10 OkoH4YaHus moabema KHBK mox cryck 00camxHO# KOJOHHEL

10.16. Ilpm MOATOTOBKEC CTBOJA CKBAKHHBI K CIYCKY OOCAgHOH KOJOHHBI C YCTPOHCTBOM
CTYIICHYATOTO LEMCHTHPOBAHHS JOJDKHBI BBIIOJHATHCSA BCE TPeOOBAHMSA, M3TOKCHHBIC B ILm. 10.1-
10.15.

JononaHuTe IbHbIEC TPEOOBAHUS HE BBIABUIAIOTCA.

IIpu cnycke CeKIMOHHBIX U MOTAWHLIX KOJIOHH

10.17. Tlpm mnoapeMe HMHCTPYMCHTA TMOCIAC TMOCACAHETO MA0NOICHUA OypuiIbHBIC TPYOBI,
NPEIHA3HAYCHHBIC I CITyCKA CEKIIMH WITH IIOTAHHOH KOJOHHBI, HEOOXO0IUMO:

- MOABEPTHYTh KOHTPOJILHOMY 3aMEDY;

- UCTIBITATh BHYTPECHHUM JABJICHUEM HA MOJYTOPAKPATHYIO BEIMYMHY OTHOCHTEIBHO OKMAAEMOTO
MAaKCHMAJIBHOTO JABJICHUS ITPU HEMECHTUPOBAHUM,

- HOABEPTHY Th AC(DEKTOCKOIIHH,

- IPOIIA0IOHUPOBATH MPOIYCKOM JKECTKOTO IA0IOHA,

- MPOBCPHUTH BHCUIHHM OCMOTPOM COCTOSHHE PE3b0 H YIMOPHBIX TOPLOB PA3bEMHBIX 3aMKOBBIX
COCZ[I/IHCHI/IfI X BHCITHUM OCMOTPOM - HCPA3BCMHBIC COCAUHCHU S,

- 3aMEHHTH Ac(heKTHBIC TPYOBI HA PABHBIC HM IO IPOYHOCTH.

10.18. Jina cmycka HIDKHUX CEKI[MM M MOTAHHBIX KOJOHH CTBOJ CKBAaYKUHBI NMOATOTABIMBAETCS C
BBINIOJHCHUEM BCeX TpeboBaHuit no m.om. 10.1-10.15.

10.19. ITocre mogbpema OypHIBHBIX TPYO, HA KOTOPBIX CIYLICHA HIDKHAA (IPOMEKYTOYHAT) CEKIUA
KOJIOHHBI, HEOOXOIHMO:

10.19.1. TTpoussect KOHTPOIbHEL cryck KHEK B OTKpPBITHIA CTBO ¢ mpopaOoTKo# mo m.i. 10.8 u
10.11 mo "romoBBI" CEKLHH.

B 3aBucHMOCTH OT MPOGUII M COCTOSHUS CTBOJIA CKBAKHHBI OT YCThS A0 "TONOBBI" CIYIICHHOH
cexrmu skecTkocTh KHBK MO3keT OBITh YMEHBINCHA IO CPABHEHHIO C MOCIICTHEH KOMIIOHOBKOH.

10.19.2. B ciayyae HaXO0XKICHHS «TOJOBEDY CCKIUH B 00CAYKEHHOM CTBOJIC CKBAXKHHBI HEOOXOAHMO
OCYIIECTBIATh KOHTPOJBbHBIA crmyck OypunbHBIX TpyO ¢ KHBK, xoMmoHyemoii mo yCMOTpCHHIO
OypOBOTO IMPEAMPHSITHSL.

10.20. Pasrpy3ka KHBK Ha "ronoBy" cekmuu HE AOMYCKAETCA, €CH 3TO HE MNPEAyCMOTPEHO
KOHCTPYKIMCH YCTPOHCTBA JUIS CIyCKA M CTBIKOBKH CEKUHH C NPHMEHCHHEM CICHHAIBHOM
KOHTPOJIBHOH KOMIIOHOBKH.

10.21. Ilpu naxoxxnennn KHBK HemocpenCTBEHHO HAA CEKLUHEH HEOOXOAMMO MPOMBITh CKBAKHHY
C OUMCTKOH H 00paboTkoH BCcero o0beMa OypoBOrO pacTBOpa M NMPHBCACHHEM €ro mapamMeTpoB B
cootsercTBue ¢ I'TH.

TMoauares KHBK mmst ciycka CEKMH KOJIOHHBL

11. CHYCK OBCA/THOM KOJIOHHBI
O0mue moJI0Kenns

11.1. Cnyck o6camHOM KOJNOHHBI JOJDKCH OCYHICCTBIATHCA B COOTBETCTBHE C IlnaHoM padoT Ha
KPEIUICHHE CKBAKUHGI (MPHJL. 5), COCTABIICHHBIM HA OCHOBAHHH PAa00YCTO MPOCKTA HA CTPOHTEIBCTBO
CKB)XHHBI C YYETOM (DAKTHICCKHX T€OJIOTO-TCXHHICCKHX YCIIOBHIA.

11.2. PaGotei mo coycky OOCaaHOW KOJIOHHBI JOJDKHBI MPOHM3BOIUTECS MOJ PYKOBOACTBOM
OTBETCTBEHHOTO JHIa OypOBOTO MPEPHATHS - HAYAJLHHUKA OypoBoii (OypoBOTO MacTepa), TEXHOJIOra
WIH [JIABHOTO HIDKCHCPA, HA3HAYACMOTO B 33aBHCHMOCTH OT CJOXKHOCTH paboT, ¢ Y4YacTHEM
MPEACTABHTENA 3aKA3IHKA.

11.3. Pa3spemenne Ha cyCk 00CaTHOH KOJIOHHBI JACT PYKOBOAMTEIb OYPOBOTO MPSANPUATHA HJIH
3aMEIIAKINEE €ro JHIO HA OCHOBAHHH WH(OPMAIMH OTBETCTBCHHOTO JIHIA O TOTOBHOCTH OypOBOit
YCTAHOBKH, CTBOJIA CKBAKHHBI, 00CATHBIX TPYO, TEXHOJIOTHYECKOH OCHACTKH, MAaTEPHAJIOB H JPYTHX B
coOoTBETCTBHH C [1manom pador.

11.4. HeobocHoBaHHbIC OTKIOHCHHA OT [11aHa paboT HE JOMYCKAIOTCA.

11.5. B cny4yae 0COKHCHHI B MPOLECCE CIyCKa 00CATHOH KOJIOHHBI;

11.5.1. OTBeTCTBCHHBIH TNPCACTABHTCID JODKCH NPCINPHHATH TEPBOCTCMEHHBIE MEpPHI MO
JHMKBHAALMH H IIPEY NPCKICHAI0 PA3BHTHS OCJIOXKHCHHS M COTJIACOBATh CBOM JAlbHEHIIHE ACHCTBHA C
PYKOBOACTBOM OYpPOBOTO IIPCATIPHATHSL.



11.5.2. BhHY)KACHHOE pelUcHHE 00 H3MEHEHHH KOMIOHOBKH, OCHACTKH, TIYOHMHBI CIyCKa H
HHTEPBAJIA LEMECHTHPOBAHHA OOCAOHOM KOJIOHHBI NPHHHMACTCA COBMeCTHO IloapsmunkoM H
3aka34HKOM H coryacyercs ¢ [IpoeKTHPOBIHKOM.

Cryck 00caanoii K0JIOHHBI B 0J1H npueM (0a30BbIil BADHAHT)

11.6. Choyck KONOHHBI JNOJDKCH OCYHICCTBJATBCSA, KAK INPABHIO, C IPHMEHEHHCM KIHHOBBIX
3aXBaTOB HJIH CNAHAEPOB, B TOM YHCIIC CHAlAcpa-3JIeBATOPa HAa KPIOKE TAJICBOI CHCTEMBIL.

JlomyCKaeTCA MPHMEHEHHE 3JICBATOPOB B HAYAJE CMYCKA W A0 JOCTH)KEHHS MACCH KOJIOHHBI (C
y4eToM O6JeTUeHH ¢ B GYPOBOM PacTBOpPE), COOTBETCTBYIOMICH KOO(D(DHIMEHTY 3amaca MPOYHOCTH
HA CTPArHBAHHE (PACTSDKCHHE) BEPXHHX PE3bOOBHIX COeIUHEHUH HE MEHee 1,5 mma Tpy6 amamMeTpoM Ao
245 MM H He Meree 1,75 A Tpy©6 Gompmero JHaMeTpa.

11.7. Tpebopanus k cMaske (YILIOTHHTEIIBHOMY COCTABY ) [ PE3bOOBBIX COCAHHCHHIA.

11.7.1. YnnoTHHTEIbHBII COCTAB UK BCEX Pe3bOOBBIX COCAUHCHHI (KpoMe mo . 11.7.3) obcammbIx
Tpy0, a TalOKe OJJICMCHTOB TEXHOJNOTHYCCKON OCHACTKH OOCAJHOW KOJIOHHBI, BXOAAIIAX B c¢
KOMIIOHOBKY, JOIDKEH OBITh OJWHAKOBBIM JUIA BCEX COCOHHCHHH. THN YIUIOTHHTECIRHOTO COCTABA
BBIOMpPAcTCs MO MpuIL. 14.

11.7.2. Jina cmasku pe3pd HM3BICKAEMBIX H3 CKBAXKHHBI JIEMEHTOB OCHACTKH HEOOXOJMMO
HCIIOJIL30BaTh HEKJICCBHIE H HCOTBEPXKIAIONIMECS (HETIOJHMMEPH3YIOMHUECA) COCTABbL, KAaK MPABHIIO,
cocras P-416.

11.7.3. I'epMETH3HPYIOILHUI COCTAaB C Pe3b0, HAHECEHHBIH 3aBOJAOM-H3TOTOBUTENEM HIH (DPHPMOM-
MOCTABIMMKOM U 3AIUINCHHBIH HCIPABHBIM IPEAOXPAHUTENIEM, HE JIOIyCKAeTCs CHEMATh H 3aMCHATh
JPYTHM.

11.7.4. TToAroTOBKY pe3s0, MPUTOTOBICHAC ABYXKOMIIOHCHTHBIX COCTABOB Ha OypOBOIi, HAHCCCHHC
COCTaBa Ha pe3b0bI HEOOXOAUMO OCYIICCTBILATH B COOTBETCTBHH ¢ HHCTPY KUHAMHE IO HX NPAMCHCHHIO.

B mo6oM ciydae A0 CMa3KH pe3b0a JODKHA OBITh OYMINCHA HEMETAITYCCKOH IMCTKOH MM
JpyTUM MPHCIOCOOTCHHEM, 00CHKUPECHA H MPOTESPTA HACYXO ¢ MPHHATHEM MEp IO IPEIOTBPAIICHHIO
3arpsA3HCHUS U MOMAAAHNA BIary Nepe] CMa3KOH U CBHHIMBAHUEM.

11.8. Jmg CBMHYMBAHHMA M 3aKPCIVICHHA PE3bOOBBIX COSIMHEHHH HEOOXOAMMO HCIOIb30BATh
CIEHHUAIBHBIC ABTOMATHYECKHE KIIFOYH, KAK NPABHUJIO, C THIPABIMYCCKUM IPHBOAOM, 000PYAOBAHHbLIC
MOMEHTOMEPOM C TMOKA3bIBAIOIIHM U 3aMHCHIBAIOIINM YCTPOHCTBAMH.

Honyuienue. JIONyCKAaeTCsS 3aKPEIUICHHS MAIIMHHBIMH KIIOUAMH PE3bOOBBIX COSTHHEHHH TpyO
KOHAYKTOPOB U IIPOMEKYTOYHBIX KOJOHH, IIOCIEC KOTOPBIX HE OKHIACTCA BCKPBITHE Ta30BBIX H
Ta30KOHJCHCATHBIX IIACTOB, a Takke He()TAHBIX m1actos ¢ ABIT/I

11.9. CreneHp 3aKkpeIUicHHA Pe3bOOBBIX COCAUHEHHI HEOOXOIUMO KOHTPOJIHMPOBAThH IO 3aXOAY
HUMmens B MyQTy TpyObl M BEIMYMHE KPYTAIIETO MOMEHTA B COOTBESTCTBHH C TY H MHCTPYKLIAMH MO
SKCIUTyaTallMH KKJOro THmopasMepa TpyO H pe3sd, pexoMeHmammsaMu (DHPM-TIOCTABIIMKOB H C
YYETOM BJIMAHMA TUIIA TCPMETH3HPYIOIIETO COCTaBa (P 14).

11.9.1. B T1abn. 6 a1 mpuMepa NPUBEACHBI KPYTAMAC MOMCHTHI CBHHYHBAHHA Pe3bOOBBIX
coequHeHuit Tpy6 I'OCT 632-80 1 HeCaMOOTBEPKIAAIOLIHXCS CMa30K, B Tabn. 7 - Tpy6 crangapra AHU
(6ronnerens 5A2 AHU), xH M.

Tabnuua 6
. TpeyrosbHas pe3sba ¢
YcnoBHbI#H
averp Tpy6, |—AKPYTICHHBIM IPOdIIeM OTTMI1 OTTT'1 OT'lm
iy TOJIIMHA CTCHKH, MM
10 9 9 u 6oJiee

114 3,00-4,00 - 3,30-4,70 3,90-5,20 3,00
127 3,30-5,10 6,00 3,404,830 4,00-5,40 3,50
140 5,00-6,00 7,00-8,00 3,70-6,00 5,80-8,00 4,00
146 5,00-6,00 7,60-9,60 4,30-6,10 6,00-8,20 4,00
168 6,00-7,90 9,10-12,80 4,30-6,60 6,90-10,70 4,50
178 7,10-8,40 9,70-13,60 4,40-7,00 7,00-11,00 4,50
194 7,40-9,60 11,20-15,70 4,90-8,40 7,50-11,50 5,50
219 11,60 13,50-19,20 5,30-8,50 9,90-16,00 6,50
245 13,10 15,20-21,60 5,60-10,20 11,40-21,90 7,50
273 11,80-15,20 17,80-25,40 5,80-9,40 12,60-21,60 8,50
299 16,80 19,60-27,90 6,00-8,70 - -
324 - 21,60-30,80 7,50-9,60 - -




340-377 - 23,40-33,40 7,80-9,80 - -
407-426 - 30,00-43,00 - - -
508 - 49,40 - - -

Ilpumenanun: YcnoBus HOpMAIILHOTO 3aKpeIlICHUs! pe3k0:

- 3axX0]] HUIIIES B My Ty JUISI TpEYToJIbHOU pe3bObl JIOIDKEH ObITh +1 HUTKa HApE3KHY,

- w1 OTTM Ttopery MydTHI IOIKEH COBIIAZATh C KOHIIOM cOera pe3bObl HUIMIENS WM PacCTOSHHE MEXIY
TOpLOM My (QTHI M KOHIIOM cOera JIOIDKHO OBITh HE MeHee 5 MM JyIsl TpyO JuaMerpoM o 194 MM u 6 MM Ui TpyO
GoJIbIIEro JMaMeTpa;

- w1 OTTT" u ThO Topen; MydThI JJOIDKEH COBIIAJIaTh ¢ KOHIIOM cOera pe3p0bl Ha HUIMIENEe WIH He JOXOJUTh
He Gonee 2 MM,

- st OI'1 M yIiopHBIE TOPLIBI HUIIIENST K My QTHI JIOTKHBI CXOUTHCST,

- MOMEHTHI CBUHUYMBAHUS JIOJDKHBI KOPPEKTUPOBATHCS VIS APYTUX YIUIOTHUTENBHBIX COCTAaBOB (TIpwWl. 14);

- B KOHTpAaKTe (JIOTOBOPE) Ha IOCTAaBKy TPYO €O CIIEIMAIbHBIMA PE3bOOBBIMHU COEIMHEHUIAMI PEKOMEH/TYeTCS
BKIIIOYATh TpeOOBaHUE HAHECEHUS METOK JITSI BU3YalIbHOT'O KOHTPOIIS CTEIeHH 3aKpeIUIeHUs pesk0.

11.9.2. Jina apyrmx THHOpPa3sMEpPOB PpE3bOOBBIX COCAHHEHHI, B TOM UYHCIEC NpPH HAJTHYHA
PCKOMCHIAIMI MO KOHTPOJKO CBHHYHMBAHUSA BICPBBIC MPUMCHAEMBIX B JAHHOM MPEINPHATHH TPYyO,
HEOOX0MMO 3a0JIAarOBPEMEHHO TPOHM3BOAUTH NPOOHBIC CBHHYMBAHHA TpPyO C HCHOJIb30BAHHCM
HE0OXO0IHMOTO YIUIOTHHTCIIHHOTO COCTABA.

11.9.3. "Ycunenne" pe3b0OBBIX COCIUHECHHUI MPH HCHOPMAJILHOM CBHHYHBAHHH TPYO J000H Mapku
CTa| ¥ TFOOBIM CIIOCOOOM 3aIpemacTCsl.

Tabmuma 7
YCIOBHBIH THAMETP KpyTsmmuit MomeHT cBUHUHBAHKA, KH M
TPyO, MM ONTUMAJTLHBIH | MHHHMAJTbHBIH [ MAaKCHMAJIbHBIH
Pe3b0bI 3aKkpyriaeHHOT0 mpodud, mar 8 HUTOK Ha 25,4 MM
114 1,70 1,50 2,20
140 3,70 2,80 5,50
168 4,40 3,30 6,50
178 5,30 3,90 7,90
194 5,30 4,30 7,90
219 5,70 4,80 8,40
245 6,50 4,80 9,70
273 6,80 5,10 10,10
Pe3b0B1 OKCTpeM-TaitH
140 3,75 3,00 4,50
168 4,25 3,50 5,00
178 4,20 3,50 5,00
194 6,00 5,00 7,00
219 6,00 5,00 7.00
245 6,50 5,50 7,50
273 6,50 5,50 7,50
Ilpumenanusn:

- e Tpy6 auamerpoM 114 MM u3 cTanei ¢ HU3KMMH MEXaHMYECKUMH CBOMCTBAMH KPS MOMEHT MOXKET
6bITH MeHbInE 1,50 KH-M, U3 cTaneii BHICOKOMPOUHBIX - MOKET IpeBbIatTh 2,20 kH-M.

- 3ax0Jl HAIMENS B MydTy TpyOhl ¢ pe3b0oil 3aKpyIJieHHOTO NPOQIIISL JOIDKEH ObITh +2 HUTKU Hape3Ku B
JMara3oHe YKa3aHHBIX MOMEHTOB 3aKpeIUICHHS.

11.9.4. Ilpn HCHOPMANBHOM CBHHYHMBAHHH TPyOy CIEAYET OTCOCAHHHTH H 3a0paKoBaTh.

11.9.5. ma pampHelmero cmycka pe3s0y My(Tsl TpyObl, H3 KOTOPO# BEIBEPHYTa 3a0pakoBaHHANM
Tpy0a, HeOOX0AMMO MPOBEPHTH BHEIIHHM OCMOTPOM H TJIAJKAM KAJTHOPOM.

B ciny4ae HE0OXOAMMOCTH OTBHHYMBAHUA BTOPOH TPYOBI H HCYJOBICTBOPHUTEILHOTO COCTOSMHHS
My(THI TPEAMECTBYIOMCH TPyOBI pEeLICHHE O LEICCOOOPA3HOCTH AANBHCHIIETO CITyCKA KOJOHHBI
NPUHMMAETCA COBMECTHO IloapsamyukoM H 3aKka3udkoM B 3aBHCHMOCTH OT MAcChl CHYIICHHOM
KOJIOHHBI, K03()()HIIHECHTA 3anaca MPOYHOCTH HA CTPATHBAHHC (PACTHKCHHC) PE3bOOBBIX COCAMHECHHM U
HA3HAYCHUA 00CATHOM KOJOHHEI.

11.10. Ilepex momayeH Ha MOCTKH OYypOBOH NPEAOXPAHHTENBHBIC KOJNBLA HA HHUMIEHIX TPYO
JOJDKHBI OBITH OCIAONCHBI A1 JISTKOTO OTBHHYHBAHKS "OT PYKH", 4 MPCAOXPAHUTEIbHBIC HUIIICIH U3



My (T NOJIHOCTBIO BHIBEPHY THI.

11.11. Ha mydry 3arackuBaemoii K poTOpy TPYOBI JODKEH OZCBATHCA JErkdH Oe3pe3pOOBbIH
KOJIIAK.

11.12. TTocie CHATHS 3AMIUTHOTO KOJMIAKA Y POTOPA B KXY TPYOy HEOOXOAHMMO BBECTH IIA0IOH
IUIABAIOILETO THIIA C 3aXBAaTOM AJIA JIOBUTEIA.

PasMepsi mab10HOB JOJDKHBI BHIOHPATHCS 1Mo Tad. 3.

B kaxm0ii BAXTC AODKHO OBITH HA3HAYCHO OTBETCTBECHHOE JIMLIO MO MAGIOHHPOBAHHIO TPYO.

11.13. Jlo nomayu Ha MOCTKH OypoBOH K POTOPY JNTHHA Ka)KAOl TPYOBl H BCTPAHBAEMBIX B KOJIOHHY
JNIEMEHTOB TEXHONOTHYECKOH OCHACTKH MOJDKHBI ObITh NOABEPTHYTHI KOHTPOJBHOMY H3MEPEHHIO
CTALHOH Py ICTKOH.

B mpouecce cycka ClCHHANbHBIM JTHLOM, KAK MPABHJIO MPEICTABUTCICM I€ONIOTHUYECKOH CIIy/KOBI
6ypOBOro NMpeNpHATHA, JOJDKHA MOCTOSHHO (DHKCHPOBATHCA MEpa CIYIICHHOH KOJNOHHHI IO (IopMe,
MPUBEACHHOM B mpHiL. 18.

11.14. BamMak 0OCamHOH KOJIOHHBI JOJDKCH HABHHUHBATBCA "HA BeCy" IOCHE 3aTACKHBAHHA
006cagHO# TPYOBI H 3aKPEIUITECS HA POTOPE.

11.15. Lientparopsl, TypOyIH3ATOPHI H CKpeOKH HEOOXOIHMO OJCBATh H 3aKPEILULITh HA TPyOax Ha
MOCTKAX OypoBOii mepe/1 3aTaCKHBAHHEM TPYO.

11.16. Cmyck o06cagHOM KONOHHBI HEOOXOAMMO OCYILECTBIATH CO CKOPOCTBIO, PaCCUHTAHHOM
TOUHTEPBAJIbHO B COOTBETCTBHH C MpUIL. 15.

JBIDKCHHE KOJOHHBI HA JJIHMHE KKAOH TPyObl JOJDKHO OCYIUECTBIATHECA MO TAXOrpaMMe THIA
"Tpamenus” ¢ IIaBHBIM HAOOPOM CKOPOCTH 10 MAKCHMAJILHOH H IJIABHOM MOCAKOH HA POTOP.

ITpu 607bII0H Macce KONOHHBI JOMOIHHTEIbHO K TMAPABIHYCCKOMY HIIHM JPYroro THIA TOPMO3Y
HEOOXOAMMO HCIOIb30BaTh PEKYNEPATHBHBIH PEXKHM PabOTHI MEKTPOABHTATCIICH M 0OPaTHBIH X0
KOpOOKH NMEPEeMEHBI IEPEAAY JU3EIbHOTO MPHBOAA TCOSIKH.

11.17. TIpu cyCke KOJIOHHBI HE JOMYCKATh MOCAAKH IO OTHOIICHHIO K Pasrpy3ke €€ 3a CYET TPEHHA
IPH ABIKCHUH IO CTBOJY CKBAKHHBI A TpyO AHaMerpoM 10 245-273 mm Oonmee 3-5 TC M Aua
Gompimero Auamerpa 5-6 TC. BenHUYMHBI JOMYCTHMBIX NMOCAJOK MOTYT YTOUHATHCA B Ilmame pabot ¢
Y4YETOM OIIBITA B AAHHOM paifoHe.

ITpu BO3HUKHOBEHHHU NOCANOK HEOOXOAUMO:

- BOCCTAHOBHUTb IIUPKY JLILHIO;

- IIPOU3BECTH PACXAKABAHAC KOJOHHBI C IPOMBIBKOH.

B cnyyae HEMPOXOAMMOCTH KOJOHHBI TOCIC OCTAHOBKH IHPKYJLIHH BO300HOBHUTH MOCJIEIHION;
PYKOBOZHUTEIb PAbOT COTIACYET AANbHEHIIHE ACHCTBAI C PyKOBOACTBOM OYPOBOTO MPEATIPHATHA.

11.18. ITpu NPOESKTHPOBAHMH CKBKHH C TOPH3OHTAJIBHBIM (IICEBAOTOPH30HTAIBHBIM) OKOHYAHHEM
CTBOJA OONBMOH NPOTSHKCHHOCTH IO COTJIACOBAHHOMY pEmICHHIO I[loapsmumka, 3aka3dMka H
ITpoekTHPOBIAKA MOXKET IPSAYCMATPHBATECA NPHAMCHCHHC CICIHAIBHOTO OOOPYHOBAaHHA A
MPHHY TATCTHHOTO MPOABIKCHHSA KOJIOHHEI IO CTBOJIY CKBAXKHHBL.

JI1s TakuX CIIy4acs BeIIOMHEHHE 1. 11.17 Taroke 0043aTeIbHO.

11.19. Heo6xoauMo0 BECTH MOCTOSHHBIH KOHTPOJb 33 3AIOJIHCHHEM KOJOHHBI H BBITCCHCHHEM
OypOBOroO pacTBOpPa U3 CKBAKHHBL.

11.19.1. KoHTpomb 3a yCTAHOBHBIIMMCSH PEKHMOM 3aIlOJHCHHS KOJOHHBI OCYIIECTBIICTCA IIO
PacUETHBIM BCIIHYMHAM HAPACTAHHS BECA HA KPIOKE H 00BCMY BBITCCHACMOTO PACTBOPA, H3MEPICMOMY
B H30JIMPOBAHHON TADHPOBAHHOH MPHEMHOM EMKOCTH OYPOBBIX HACOCOB.

11.19.2. Tlpm yMcHBOICHMHM TCMIIA HAPACTAHHSA BeCa KOJNOHHBI H YBEIMYCHHH 00BEMA
BBITECHACMOTO PACTBOPA CBCPX PACUCTHOTO HEOOXOJMMO BOCCTAHOBHTH IHPKYJEIIHIO B CKBAXKHHE,
MPEABAPHTEIILHO 3aM0JIHAB KOJIOHHY Oy pPOBBIM PaCTBOPOM C 3aMEpOM 00BEMA.

Ecnu mpuyYrHOM OCTOXKHCHHS SBIEICTCS 3aKyNMOpKa OOpaTHOTO KJANAHA WM OAMMAKA KOJIOHHBI,
MPOMBITh CKBAXKHHY.

11.19.3. Tlpu HOpMAILHOM BECC KOJIOHHBI M YMCHBINICHHHM O0BEMA BBITCCHAEMOIO PacTBOpa
BOCCTAHOBHTH IMPKYJIALHIO C ICJBI0 YCTAHOBNCHHA (pakTa mornomenus OypoBOTO PacTBOPA H MPH €0
HAJIMYHH COTJACOBATh JAIbHECHIAE ACHCTBHA C PyKOBOACTBOM OYPOBOTO NPEAMPHATHA.

11.20. Ocoboe BHHMAHHE YJCISTh XapakTepy BHITCCHCHHS OypOBOrO pacTBOpa IMPH BCKPBITHIX
Ta30BBIX M Ia30KOHCHCATHBIX TOPU30HTAX HE3aBHCHMO OT Hammumsa ABIIJ], a Taxke BOOOHOCHBIX M
He(TAHBIX Topu30oHTaX ¢ ABIIJI,

11.20.1. IIpn oOHApYKCHHH yBEIHYCHHA 00BEMA BBHITECHACMOTO PACTBOPA CBEPX PACUETHOrO (C
YYETOM PA3HHIBI BRITCCHCHHOTO M3 CKBAXKHHBI H IOJHTOTO B KOJIOHHY) HE JOIYCKATh MPUTOK GoJiee 25
% YCTAHOBIICHHOTO JOTyCTHMOTO 00Bb¢Ma (HO He GombIue 1 M) U MPOMEKYTOUHBIX TOJMOMKCHEH
KONOHHBI H Gonee 50% (HO He Gomsme 1,5 M’) B MpH3aGoiiHO# 30HE. B MPOTHBHOM Clyuac CIycK
KOJIOHHBI CJICTyeT IPHOCTAHOBHTb.

Ipumenanne. BermuuHa JOIyCTUMOTO NPUTOKA YCTaHABIMBAeTCS JEHCTBYIONIMMM HHCTPYKITASMU IO



MpeyIpexaeHUIO U THKBU ALK TasoHedTeBojorpossienuit (I'HBIT) u ykasbBaercs B [ItaHe paGoT.

11.20.2. TIpu oOHapyxeHUH HABIKCHHS OypoOBOTO pacTBOpa H3 CKBAKHUHBI B MPOLIECCE
HABUHYHMBAHHA OUYEpEIHOH TpyObl WIH JOOOH OCTAHOBKE MANbHCHINMH CIyCK KOJIOHHBI CIICAYET
NMPHOCTAHOBHTH HE3ABHCHMO OT 00BEMA MPUTOKA.

Crnegyer UMETh B BHAY, YTO MOCIC CHYCKA KAKAOH TPYOBI MOMET MMETh MECTO 3aMa3IBIBAHHC
BBIX0JIA PACTBOPA M3 CKBAKHMHBI IJIH NMPCKPAICHHS BBIXO/A, HC SBIIOMCECS MPUYHHOM MOTIOLICHUL
PacTBOpa WIH MOCTYIUICHHA (oHIa B CKBAKHHY. Takas 3aKOHOMCPHOCTb JOJDKHA YCTAHABIMBATHCS
npu CTIO B npouecce yriTy0GaeHus CKBAKHHBL.

11.20.3. O BO3HHKHOBEHHH OCIOKHCHES 1O ILIL 11.20.1 1 11.20.2 pykoBoauTe s padot coodmact
PYKOBOACTBY OYPOBOrO MPESANPHUATHA H COITACYCT C HAM JAJIBHCHINHC ACHCTBHA.

Ipu 310M Hezamednumenvno HeobxoouMo:

- IOJaTh CHTHAI "BhIOpoC";

- YCTAHOBHTb HA BEPXHIOK TPYOy OTKPBITHIH MIAPOBOI KPaH;

- 3AKPBITH IAPOBOI KPaH H repMETH3HPOBATH 3aTPyOHOE MpocTpancTBo ITYT oM;

- mpu orcytcTBuH ITYTa U mpH ManoM Bece 00CaHOM KONOHHBI MPHCOSAMHUTE K BEPXHEH TpyOe
CNCUHANBHYO "aBapHiHYI0" GypPIIbHYIO TPYyOy C OTKPHITBIM INAPOBBIM KPAHOM H 3aKPHITh KPaH H
BEPXHHUIH NJAMICYHBIH MPEBEHTOD;

- OPHCOCAMHUTEH Pabouyro TPyOy, 3aKpsITh 3V, OTKPHITH MAPOBON KPaH, BECTH HAOMOACHHC 32
JABJICHHEM B 3aTPyOHOM H TPYOHOM IPOCTPAHCTBE H PACXAXKHUBATh KOJIOHHY .

Janbueiimme paGotel no Jymkpuaammu [HBII #ODKHBI NIPOBOAHTBCA B COOTBETCTBHH C
JEHCTBYHOLIMMH HHCTPYKUHAMH MO COIJIACOBAHMIO C PYKOBOACTBOM OYPOBOTO MPEANPHATHA H, NPH
HEOOXOMMOCTH, C MPOTHBOGOHTAHHOH CITy>KOOH.

11.21. B cny4yae mepenuBa OypoBOro pacrsopa M3 KoJOHHBI ("CH(OH") HEOOXOOMMO HPOMBITH
CKBLKHHY O CTAOHIM3ALMU JABJCHHS, IPH HEOOXOAMMOCTH 3aKa4aTh B KOJIOHHY MOpLIO OypOBOro
pacTBopa NOBBIICHHOH IUIOTHOCTH.

11.22. B mpomnecce CIycKa KOJOHHBI HEOOXOAUMO OCYIIECTBILATH IPOMEKYTOYHBIC IMPOMBIBKH, B
TOM YHCJE IO BBIXOJA B OTKPBITBIH CTBOJ M3 IPOMEKYTOUHOM (HOTaifHOM) KOJNOHHBL I IIyOMHBI
NPOMBIBOK YCTAHABIMBAKOTCA MO ONBITY OYPEHHA CKBAKHH B JAHHOM palHOHE WM AHAJNOTHYHBIX
VCIOBHAX U KOPPEKTHUPYIOTCSA B MPOLECCE CIYCKA KOJOHHBI B 3ABHCHMOCTH OT XapaKTepa BHITCCHCHUS
H COCTOSIHUS OyPOBOTO PacTBOPA.

11.23. TTocne OKOHYAHHMS JOIMYCKA KOJOHHBI 1O MPOCKTHOH IIyOHHBI CIEIYET MPOMBITh CKBAKHHY
B TeUCHHUE 1,5-2-X IUKIIOB ITHPKY JISILUH.

11.24. B npouecce M0ObIX MPOMBIBOK CKBAKHHBI HEOOXOIMMO:

- KOHTPOJIHMPOBATh COCTOSIHHE OYpOBOrO pacTBopa ¢ 0OpabOTKOM B Clyuae HEOOXOIHMOCTH H
MOAAEPKAHUEM TapaMeETPOB B cooTBeTCTBUU ¢ ['TH;

- KOHTPOJMPOBATh XapakKTep MUPKYJALMH C ICIBbE0 CBOCBPEMEHHOTO OOHAPYKCHHUA NOTJIOLICHMI
wm GIFOUIONPOABICHUIH,

- KOHTPOJIHPOBATH HaM4HEe B OyPOBOM PAcTBOPE IJIACTOBOM BOBI, HO()TH WM ra3a, B TOM YHCIIE C
TOMOIIBIO Ta30aHATH3ATOPA;

- BECTH THIATEJILHYIO OYHCTKY OYPOBOTO pacTBOpA.

11.25. TIpu mpOMBIBKAX CKBaXKUHBI, TCXHOJIOTHUCCKHX HJIH BBIHY)KICHHBIX OCTAHOBKAX H IIOCTC
OKOHYAHHA CIyCKa 00CaJHYIO KOJIOHHY HEOOXOIMMO HESPHOIMUYCCKH PACXaXKUBATD.

11.26. Tlocne OxOH4YaHMSA AOMYCKA KOJOHHBL, B TOM YHCIC OOOPYIOBAaHHOH yCTpOHCTBOM it
CTYIICHYATOTO LEMEHTHUPOBAHUA, IO MPOCKTHON TIyOHHBI HEOOXOIMUMO COPOCHTH B 00CATHBIE TPYObI
3aMOPHBII Mmap 00PaTHOTO KJIAnaHa (B CIyYac YCTAHOBKH IBYX KJIATIAHOB - AP BEPXHETO).

CryCcKk KOJNIOHHBI C 3apaHEe NMOMEINCHHBIM INAPOM HIM NPC)KICBPCMCHHOE COpPACHIBAHHE €r0 B
TpyOBI 3ampemaeTcs 6e3 KpaitHelt He0OX0AUMOCTH.

Ipu BEIHYKICHHOM CITyCKE (JOIYCKE) KOJIOHHBI O€3 CaMO3aIOIHCHUS HEOOX0IUMMO OCYLIECTBILATh
TICPHOAMYECKUN JOTMB KOJOHHBI C OOECIICUCHUEM UETBHIPEXKPATHOTO 3amaca MPOYHOCTH HMOPIAMHU
6ypOBOTO PacTBOpa 7, M°, ONPEACTACMBIME 3 BHIPAKCHHS

- 0,785-d*-P
4.10°.p. g~

rae d - BHYTPEHHUM THAMETP JOIMBACMBIX 0OCAIHBIX HITH OVPHIBHBIX TPYO, M;

P - MeHbIIAsA U3 ABYX BEIUYUH - JABICHHEC CMATH 00CATHBIX TPYO MM MACMOPTHBIN Oy CTHUMBIH
Tepenaz JaBjiICHUA Ha 00paTHbI Kianax, MI1a;

p - IIOTHOCTB GYPOBOTO PACTBOPA, KI/M;

€ - YCKOpEHUE CBOGOAHOTO MATEHHS, M/C”.

Jon1B KOJIOHHBI OCYIIECTBIACTCS Yepe3 L, M, CIyIIECHHBIX TPYO
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11.27. Pa3rpy3ka 006CaaHOH KOJIOHHBI Ha 32001 CKBOKHHBI KATETOPHYECKH 3AIPEILAcTCA.

Cnyck cexumii # MOTAMHBIX KOJIOHH

11.28. TIpu cIycke HIKHHX, MPOMEKY TOUHBIX, BEPXHHUX CEKUHIH H NMOTAMHBIX KOJIOHH HEOOXOAUMO
BBIIOJHATH BCe TpeOoBanus no m.a. 11.1-11.27.

11.29. Tlocne oxoH4aHHsA COOpKH NOTAHHOH KOJIOHHBI, HIDKHEH M IPOMEXYTOYHBIX CEKLMIf
copocuts B 00camHbic TPyOBI 3amOpHBIH Mmap OOpPaTHOTO KJiamaHa (B CIy4YasX YCTAHOBKH JBYX
KJIATIAHOB - AP BEPXHETO).

11.30. ITocne moxbema OYPHIBHBIX TPYO, Ha KOTOPHIX CHYINEHA M 3ANCMECHTHPOBAHA HIDKHAA
(IIPOMEKYTOUHAS) CCKIMS KOJIOHHBI, HEOOXOAMMO BBIMOJIHUTE PadoTel Mo m.i. 10.19-10.21.

11.31. IloaBeCKy HMKHMX, IIPOMEXXYTOYHBIX CEKLHH M MOTaHHBIX KOJIOHH B CTBOJIC CKBO)KUHBI, 4
TAIOKE CTHIKOBKY CCKIMH HEOOXOAUMO OCYILECTBIATh B COOTBETCTBHH C MHCTPYKLILIMH TIO
SKCIUTy aTAHK CTICHHAIBHBIX Y CTPOHCTB.

12. HEMEHTHPOBAHHE OBCAJTHBIX KOJIOHH
O0mue noJIosKeHus

12.1. OpraHm3amms H OPOBEACHHE MPOLECCA LEMEHTHPOBAHUA JOJDKHBI OCYILECTBIUTBCA MOA
oOmmM PYKOBOACTBOM OTBETCTBEHHOTO MPEACTaBHTENS OypoBOTO MpPEANPHATHA C Y4YaCTHEM
MPEACTABHTEIS 3aKA3YHKA.

12.2. Omnepammu 10O IEMCHTHPOBAHHIO OOCAJHONW KOJOHHBI [JOJDKHBI MPOBOIMTBCA MOA
HEMOCPEACTBEHHBIM PYKOBOACTBOM OTBETCTBEHHOTO MPEACTABUTE TAMIOHAXKHOTO MpeINMpPHATHS
(uexa) B cooTBeTcTBHH € ITmaHoM paboT Ha KPEIUICHHE CKBAKHMHBI (MPHIL 5) H ONEPATHBHBIM IUIAHOM
TaMIIOHAYKHOTO NPEIPHATHSA (IEXa), COCTABJICHHBIM Ha OCHOBaHHH [1aHa paboT.

12.3. Orxnonenms ot ITmana paboT AOMYCKAKOTCS B HCKIFOUHTEIBHBIX CIy4YaAx MO COTJIACOBAHHUIO
Mexay IloapaoumkoM W 3aKa3dMKOM; €CNIH NMPHHHMAEMOE PELICHHE BCTYNMAeT B MPOTHBOPEYHE C
PabounM MpOEKTOM Ha CTPOUTEIBCTBO CKBAKUHEI - JOTIOJHATEIHRHO ¢ [TpOEKTHPOBIHKOM.

12.4. 3anpermacTcsa LHEMCHTHPOBAHHC CKBAKHHBI npH HAJIMYAH NPH3HAKOB
ra30He()TEBOIOMPOSBICHUH MM NOTJIOMCHUH OyPOBOr0 pacTBOPa A0 MX JTHKBHAALIAH.

12.5. Tloxaua 3asBku OyPOBBIM NPCANPHATHEM HA JOCTABKY H JOCTABKA MATCPHAIOB U MOOHILHOI
LNEMCHTHPOBOYHOM TEXHHKH HAa OYpOBYH0 TAMNOHAKHBIM TPCANPHATHEM (LIEXOM), JOJDKHBI
OCYLIECTBIMITHCS B CPOKH, YCTAHABIMBACMBIC MECTHBIMH HOPMAMH.

12.6. TloaroToBUTEIbHBIE PAOOTHI K HEMEHTHPOBAHWIO - 3arpy3Ka TAMIIOHAXKHBIX MATCPHAJOB,
HAKOTIJICHHE TEXHWYCCKOW BOIBI, MPHTOTOBICHHE Oy(epHOH >KHIKOCTH, PACCTAHOBKA W OOBA3Ka
LICMCHTHPOBOYHOH TCXHHKH (KpOME OOBA3KM M YCTAHOBKH LCMCHTHPOBOYHOH TOJIOBKH), CTAHLHH
KOHTPOJIA IIEMCHTHPOBAHHS, HACTPOHKA €€, YCTAHOBKA CPEACTB OTNICPATHBHOM CBA3H H APYTHE JXOJDKHBI
OBITH BBIOJIHCHBI 10 OKOHYAHMA MPOMBIBKH CKBXKHMHBI OCIE CITYCKAa 00CATHOM KOJOHHBL

ITpurotoBnenne Oy(epHOH KHUAKOCTH, TPeOyIOIee e¢ UIMTCIBHOM BHIACPKKH (HANPHMED,
OCHTOHUTOBOTO PACTBOPA, MPUL 6), ZOJDKHO OCYIIECTBIITHCS CHIIAMH OyPOBO# OpHrabl.

12.7. TwapoBakyyMHBIC CMECHTECIM CMECHTCIBHBIX YCTAHOBOK MOOMIBHBIX (IO JOCTAaBKH Ha
OYpPOBYIO) M CTAIMOHAPHBIX JOJDKHBEI OBITH OOOPYZOBAHBI HACAAKAMH B COOTBETCTBHH C THIIOM
NPHMCHACMBIX TAMIOHA)KHBIX MAarepHayNoB. Hacamgkum ¢ KpPyriabIMH OTBEPCTHSMH JOJUKHBI OBITh
muamerpoM 15-18 M maa 0GNETMEHHBIX IEMEHTOB, 14-16 MM it HopMambHBIX H 10-13 MM A
VTSDKCICHHBIX IIEMECHTOB W KoMmosumuit. IllesneBbie Hacaaku AOJDKHBI MMETh Pa3Mep OTBEPCTHH,
SKBHBAJICHTHBIN YKA3aHHBIM IO THAPOJMHAMIMECKOH XapaKTCPHCTHKE.

12.8. B ciydae BBIHYKACHHOM 33ACPKKM LIEMEHTUPOBAHHUS KOJIOHHBI:

- TAMOOHAKHBIH MaTepHal B CMECHTCIBHBIX YCTAHOBKAX JODKCH OBITh TOABEPTHYT
nepeOyHKSPOBKS; CPOKH epeOyHKEPOBKH IOCIE 3arPy3KH YCTAHABIMBAKOTCS MCCTHBIMH HOPMAMH B
3aBHCHMOCTH OT MOTOJHBIX YCIOBHH M Croco0a JOCTABKH M 3arPy3KH MATCPHANIOB, HO HE Ooliee, 4eM
uepe3 3 CYTOK U CTAHAAPTHBIX HEMEHTOB 1 1,5-2,5 CYTOK 171 TAMIOHAKHBIX KOMIIO3HIIHIA,

- IPOOBI TAMIIOHAKHOTO MATEPHAIA-PACTBOPA JOJDKHBI OBITh MOABEPTHYTH KOHTPOILHOMY QHATU3Y
IO HCTCUCHUH HE 0oniee 7 CyTOK IOCIE MEPBUYHOTO AHATH3A B 3aBHCHMOCTH OT BIA)KHOCTH BO3IyXa,
TEMIICPATY Pl OKPYIKAIOLICH CPeIsI U AP. (CPOK < 7 CYTOK YCTAHABIHBACTCSA MECTHBIMU HOPMAMH.



IMemenTHPOBAHME 00CA/HOI KOJIOHHLI B O/IHH IPHEM CMOCO00M NPSMOI HUPKYJISIMH
(0a3ombIii BApHAHT)

12.9. HemoCpeACTBEHHO MO OKOHYAHHH MPOMBIBKH CKBAXKHHBI IMOCJIE CIYCKAa OOCATHOM KOJIOHHBI
HEO0XOIHMO:

12.9.1. YCTaHOBUTH IIEMCHTHPOBOYHYIO TOJIOBKY C KPBIMIKOH C 3arJIylICHHBIM OTBOJAOM A
YCTAHOBKH MAHOMETPA. 3aKPCIHTH KPHIMKY H TOJOBKY.

12.9.2. TloxsecuTe 00CamHYI0 KOJOHHY HA TAJCBOH CHCTEME M MEPHOJUYECKH PACXAKHBATH HA
BBICOTY 1,5-2,0 M B mpeenax A0NMyCTAMBIX HATPY30K.

B ciyyae mosABNCHUA NPH3HAKOB IOCAJOK KOJNOHHY OCTABHTH HA TAJICBOH CHCTEME, PaCIOJIOKUB
My(Ty BepxHEH TpyOH! Ha BeICOTE 1,0-1,5 M Hax pOTOPOM.

12.9.3. TIpHCOCOHHHTh HATHCTATCILHBIC TPYOOMPOBOABI K IIEMEHTHPOBOYHOH TOJIOBKE C
3aKPBITBIMH KPaHAMH M HCIBITaTh TPyOONPOBOJABI BOAOH C BBIACPKKOH 3 MHH Ha BEIHYMHY
TOJIYyTOPAKPATHOTO MAKCHMANBHOIO JABJICHHA, OXKHJAEMOI0 B MPOLECCE LEMECHTHPOBAHHA B
COOTBETCTBHH C THAPABIMYCCKON MporpaMMou (mpui. 4). BO3MOHBIE TCUH YCTPAHHTh H MPOU3BECTH
TIOBTOPHOC HCTIBITAHHE.

OrcoeuHATSL TPy OONPOBO, MOAKIFIOYCHHBIN K KPaHY LIEMCHTHPOBOYHOMH TOJIOBKH HaJ CTONOPHBIM
YCTPOHCTBOM.

12.10. 3akayath B 0OCAJHYIO KOJOHHY Oy()CpHYIO >KHIKOCTh PACUYCTHOr0 o0BeMa (mpwi 9) ¢
TIOMOIIBIO OHOM HACOCHOM YCTAHOBKH.

12.11. YcTaHOBHTH B LEMECHTHPOBOYHYIO TOJIOBKY HIDKHIOI Ppa3JCIHTCIBHYIO TPOOKY mOf
OOKOBBIMH OTBOJAMH H BEPXHIOK NpOOKYy HAJ CTONOPHBIM YCTPOHMCTBOM, 3a(HKCHpOBATH €c
CTOTIOPHBIM YCTPOHCTBOM.

YcranoBurs v 3AKPEMATH KPLIMKY I'OJIOBKA ¢ MAHOMETPOM.

12.12. 3aTBOpEHHE U 3aKAYHBAHKE B CKBKHHY TAMIIOHAKHOTO pacTBOpa:

12.12.1. OnHOBPEMEHHO C 3aKAYMBaHHEM Oy pepHOH JKHAKOCTH HAYATh 3aTBOPEHHE TAMIIOHA)KHOTO
pacTeopa B COOTBETCTBHH C TEXHOJOTHYECKOH CXeMOM NEMEHTHPOBAHHUA (IPHIL. 6).

12.12.2. BeIBOX CMECHTCIBHBIX YCTAHOBOK HA PEXHM 3aTBOPEHHA JO/UKCH OCYILECTBISTHCA C
noja4e TaMIOHAKHOTO PACTBOPA B OCPETHUTCIBHYIO EMKOCTS (1) Oe3 cOpoca paCTBOpa B OTXObL.

12.12.3. B mpomecce 3aTBOPEHHSA, OCPCOHCHHS, HAKOIUICHHMS OCYIICCTBIATH HOCTOSHHOE
MEPEMELIMBAHUE PACTBOPA ¢ 3aMEPaMH ILTOTHOCTH IPOO, OTOMPACMBIX YEPE3 CHEHHANBHBIE OTBOABI
OCpeTHHUTENA (ABE TOUKHM - HA EpeIHEH U 3aJHEH YaCTH €eMKOCTH) C YaCTOTOH 1-3 MHH.

JU11 m3MepeHHsa IUTOTHOCTH PAacTBOPAa HEOOXOAMMO NPHUMEHATh Takoif sk NMpHOOp, 4YTO M IpPH
TIPOBECHAN JIA00PATOPHOTO AHAIH3A.

12.12.4. TIpucTtynaTe K 3aKAYMBAHHIO TAMIIOHAXXHOTO PAcTBOpPa B OOCATHYIO KOJOHHY CJEAYET
T0CTIe HAKOIUICHHA He MeHee 2,5-3,0 M> pacTBOpa 3aIaHHOM IUTOTHOCTH H BBIBOJA CMCCHTEIIBHOM (BIX)
VCTaHOBKU (OK) HA paboumii peskuM, HE MOMYyCKAs OCTAHOBOK MPOLECCA HE3aBUCHMO OT MPHHATOM
TEXHOJIOTMMECKOH CXEMBI IEMEHTUPOBAHUSL.

Kone6anus MI0THOCTH TAMIOHAKHOTO PACTBOPA OTHOCHTCIBHO 33JAHHOM HE JOJDKHBI BBIXOIHTH
3a mpeaen 20 K/,

JUTA TAMIOHAXKHEIX pacTBOpoB PITUC | B IPpyTHX OTBETCTBEHHBIX CIyUAAX - He 6oee 10 Kr/nr’.

12.12.5. B ciy4ac mMpUMEHEHHA ABYX INOCIECAOBATCILHO 3aKAYUBACMBIX PELENTYP TAMIOHAXKHOIO
pacTBopa HEOOXOAMMO HAYMHATH 3aTBOPCHHE BTOPOIl MOPIMH 10 OKOHYAHMSA IOJHOTO OTKAUMBAHHSA
TIEPBOH, A/ YETO HCHOIB30BATh CAMOCTOSITEIBHYIO MIIM OCBOOOUBINYIOCS OCPEAHUTEIBHYI0 EMKOCTh
C LeTbE0 00eCTICUEHH EPEKPHITUA BPEMCHH ONCPALHIA IO 3aTBOPCHHUIO M 3AKAYHBAHUIO PACTBOPA.

12.12.6. Pexxum 3aKkauumBaHHA PacTBOpa OOCCHECYMBATL B COOTBETCTBHH C T'MAPABIMYCCKOM
IPOrpaMMOl IIEMEHTUPOBAHUA (MPUI. 4) C KOHTPOJIEM M 3alHCBIO IPOLECCA HA CTAHIMH KOHTPOILL
LEMEHTHPOBAHHS.

12.13. TIpoaaBIMBaHKUE TAMIOHAXHOTO PaCTBOPA.

12.13.1. OcraHoBKa mpoIecca M1 Iepexoa OT 3aKAYHBAHMS K IPOJABIMBAHUIO TAMIIOHAKHOTO
pacTBopa JJOKHAa OBITh MAKCHMAIBHO KpPAaTKOBPEMCHHOM, B TOM MYHCJIC JUI1 IPOMBIBKH
HATHETATCIbHBIX TPYOOIPOBOOB OT OCTATKOB TAMIIOHAYKHOTO PACcTBOPA.

IpepeiBanue mpouecca A4 HAbOpa TEXHHYCCKOH BOIBI, MPOJABOYHOMN >KHUIKOCTH W APYTHX HE
JIOIyCKACTCA.

12.13.2. He3aMeAMUTENBHO OCTE 3aKAUHBAHUA TAMIIOHAKHOTO PACTBOPA 3aKPHITh HIDKHUE KPaHBI
HA IICMCHTHPOBOYHOM TOJIOBKE, IPUCOCAMHHTh HATHETATEIBHBIH TPyOOmpOBOA K  KpaHy
LEMEHTUPOBOYHOH rOJIOBKH HAJ CTOIOPHBIM YCTPOHCTBOM, OTKPHITH KPaH, OCBOOOAMTH OT CTOIIOPHOTO
YCTPOICTBA Pa3ACTUTSIBHYI0 MPOOKY, IUIABHO IPOJABUTH €¢ B KOJOHHY IPOJABOYHOM >KATKOCTBIO,



MPOAO/DKUTH M BRIHTH HA PEKUM IPOJABIHBAHASA TAMIIOHAKHOTO PACTBOPA, MPOMEIB M MPHCOCAHHUB K
TOJIOBKE HIDKHHE TPYOOIIPOBOBL.

12.13.3. B mponecce NpoJaBaHBAHUA HEOOXO0IAMO:

12.13.3.1. TlomaepkuBaTh PEeKUM MPOHECCA B COOTBCTCTBHH C THAPABIMYCCKON MPOTpaMMoii
(mpun. 4).

12.13.3.2. KoHTpom» W ympaBicHHE NPOLECCOM BECTH MO NOKA3AHHSAM CTAHIIMH KOHTPOII H
MapajjieSIbHO IO JABICHHIO Ha BM M HACOCHBIX YCTAHOBKAX, 4 TAKKE H3MEPACMBIM OOBEMAM
3aKaYaHHOH >KHKOCTH IO MEPHBIM 0aKkaM HACOCHBIX YCTAHOBOK.

12.13.3.3. KoHTpOommpoBath 00beM BBITECHAEMOTO PACTBOpa M3 CKBKHHBI MO PacXoaoMepy Ha
BBIXOJIE U3 YCThA H 3aMEPACMOMY 00B€MY B MEPHBIX €MKOCTAX OYPOBBIX HACOCOB.

12.13.3.4. KoHTpOIHpOBATh ra30COACP/KAHHE B BBITCCHACMOM H3 CKBLKHHBI PACTBOPE, HAIHYHC
MACTOBOH BOJBI (PA3KIKEHHE PACTBOPA) HIIH MPU3HAKOB JPYTHX ILIACTOBBIX (MIFOHAOB.

12.13.3.5. Ilpm pocTe JABJACHHUA HATHCTAHHUA CBEPX PpACUCTHOTO, MNOABJICHHH NPU3HAKOB
MOIJIOWIEHNA WM (DIIOHIONPOABICHHA OTBSTCTBEHHBII NPEACTABUTENb OYpOBOTO MNPEANPUATHS
JO/DKCH TPHHATH O€30TiarateibHble MEphl [0 NPEAOTBPANICHUIO HX JANbHEHIIET0 Pa3BUTHA B
COOTBETCTBUH C JACHCTBYIOIIMMH MHCTPYKIMAMH, NPOJOJDKCHHIO IPOLECCa LEMEHTHPOBAHHA H
COIIaCOBAaTh JANbHECHIINE ACHCTBHA C PYKOBOJACTBOM OYPOBOTO IPEANPHATHA.

12.13.3.6. Tocnemnne 1,0-1,5 M° MPOAABOYHOM >KHIKOCTH A4 00CAIHBIX KOJOHH AHAMETPOM <245
MM 32KAYHBATH OJJHON HACOCHOH YCTAHOBKOH C TPOM3BOIMTENBHOCTBIO 3-4 am’/c u 1,5-2,5 M® mua
06CATHBIX KOJIOHH GOJIBIICTO THAMETPA C POH3BOAHTEILHOCTBIO 5-6 IM/C.

12.13.3.7. Onpenemurs gaBneHue "crom”, mpeBblmaroinee pabouyee B KOHIE mpouecca Ha 1,5-2.5
MI1a B 3aBHCHMOCTH OT AHAMETPA H TIyOHHBI CITyCKA KOJIOHHBL.

IMpu ompenencHMH JaBieHHA "CTON" M HEMONYYEHHH €ro JOMYCKAeTCA IO PEIUCHHIO
OTBETCTBEHHOTO NPEACTAaBHTE/ OYPOBOr0 MPeANPHATHA 3aKa4HBaHHE 2-3% MpOJABOYHOM MKHAKOCTH
CBEpX PacyeTHOTr0 00BEMa, HO AT FKCIUTY aTALIHOHHBIX KOJIOHH He 00Jiee 00beMa OT KOJIbLA «CTOM» 0
TOYKH Ha 3-4 M BbIIIe Oammaka.

12.13.3.8. Ilocne onpeneneHus JaBieHHA "CTON" CHH3HTH JAABJICHHE B IICMCHTHPOBOYHOH T'OJIOBKE
JI0 aTMOC(epHOro, yOSAHTHCS B TEPMETHYHOCTH 0OPaTHOTO KJIanmaHa M OCTABHTh 00CAIHYIO KOJIOHHY B
TMOABCIICHHOM COCTOSHHH HA TAJCBOH CHCTEME NMOJ HArpys3koH Ha KpIOke, C()OpMHpOBABHICHCA K
HAYATy ONMPEACIICHUS JABCHHA «CTOM».

JAByXCTyneH4YaToe EMCHTHPOBAHIE 00CAAHOI KOJIOHHDbI

12.14. 1leMEHTHPOBAHUC HIDKHCH CTymcHH OOCAaTHOH KOJOHHBI HEOOXOJHMO OCYHICCTBIATH C
BBINOJHEHUEM BCEX TpeOoBanuii .. 12.1-12.13.

/lonoanenue: B Clydasix HECOBMECTHMOCTH IPOAABOYHOM >KHAKOCTH H TAMIIOHAKHOTO PacTBOPA
BCPXHCH MOPHUMH HIDKHCH CTYNEHH HEOOXOAWMO B CYST MPOJABOYHOM JKHAKOCTH 3aKAYHBATh
pazaemurensHyr0 BXK, pacnionaraemyro vax MCLL,

12.15. TIpu repMerndHOM (BIX) OOpaTHOM (BIX) KiamaHe (ax) Ha 00CAgHOM KOJIOHHE BCKDBITH
LUPKY IAIMOHHBIE OTBEPCTHA B YCTPOMCTBE CTYNEHYATOIO LEMEHTHPOBAHMSA, BOCCTAHOBHTDH IUIABHO
IOUPKYAIMIO, IPOMBITh CKBAKHHY B TCUCHHME HE MEHee 1,5 IMKIOB IUPKYJLIIMH C 00paGOTKOH M
OUHCTKOM OypOBOTO pacTBOPA M TOBSICHAEM €TI0 mapaMeTpoB A0 Tpebyembix I TH.

12.16. B mpomecce NPOMBIBKH CKBQKHMHBI BBIIOJHHTh BCE IIOATOTOBHTEIBHBIE PAOOTHI K
LIEMEHTUPOBAHHUIO BTOPOU CTYIICHHU.

12.17. TIpu HerepmeTwyHOM (BIX) OOpaTHOM (BIX) KiamaHe (aX) BCKPBITHE IMPKYJIIHOHHBIX
OTBEPCTHH OCYIIECTBICTCS MOCHE 2-3-KPATHOM MONBITKM IE€PMETH3ALMH, B KPAMHEM ClIy4ac - IIO
HCTEUCHHH CPOKA 3aTyCTCBAHMSA TAMIIOHA’KHOTO PACTBOPA B YCIOBHAX MPH3a00HHOM 30HBL

PemeHnsa B MOJOOHBIX HEIITATHBIX CHTYAIMAX, BIUIOTh OO0 IOJBEMA KOJIOHHBI, MPHHHMAROTCS
OTBETCTBEHHBIM JIHIIOM II0 COTJIACOBAHHIO C PYKOBOACTBOM OYPOBOTO IPEIPHATHS.

12.18. BHIMOMHATS BCE PAOOTHI MO HEMCHTHPOBAHMIO KOJOHHBI B COOTBETCTBHH C ILIL 12.1-12.13 u
C y4eTOM OCOOEHHOCTEH pabOTHI YCTPOHCTBA CTYNEHYATOTO LIEMEHTHPOBAHHA B COOTBETCTBUM C
MHCTPYKIHEH IO €T0 SKCILITY aTAIUH.

HeMeHTI/IpOBaHI/Ie NOTANHBIX H CEKMHOHHBIX 00CATHBIX KOJIOHH

12.19. JIng UEMEHTHPOBAHHS MOTAMHBIX M CEKIMOHHBIX KOJOHH O0A3aTSIbHO BBIMOJHEHHE BCEX
TpeboBanmii mo m.a. 12.1-12.13.

JHononnenue: B Cyyastx HECOBMECTHMOCTH NPOJABOYHOM JKHUIKOCTH M TAMIIOHAXKHOTO PAacTBOPA
HE00XOJMMO B CUET MPOJABOYHO JKAIKOCTH 3aKauUBATh pa3AciuTenpHyr0 bXK, pacnonaracmyro Han



«TOJIOBOI» CEKIUH (IOTAHHOM KOJIOHHBI).

12.20. TlpuMeHEeHHE BEPXHHX Pa3ACTHTCIBHBIX MPOOOK M MOTAHHBIX H BCEX CCKIMH KOJOHH
003aTENBHO.

BepxHHue ceximu A0IDKHBI HIEMEHTHPOBATHCS, KaK MPABHJIO, C HIDKHEH pa3ae mTeIbHON MPOOKOiL.

12.21. B mepuoa O3L] 3a noTaiHOM, HIDKHEH H MPOMEKYTOUHOH CEKUHAMH KOJIOHH HEOOXOAHMO
OCYIUECTBIATh MPOMBIBKY CKBAKHHBI C 0OpabOTKOH M O4YHCTKOH OypoBOro pactBopa H C
NMEePHOANYCCKON mHpKysinuer 10 okoxyanusa O3L1. ITepuomyecku Bpamarh OypHIIbHBIC TPYOBL.

ITpoMBIBKA CKBAXKHHBI OCYINCCTBIICTCA UYepe3 NMPOMBIBOUHBIC OTBEPCTHA CHELYCTPOWCTBA IpH
MOABCINCHHOM 00CAIHOM KOJIOHHE HIH 4yepe3 OamMak OYPHIbHBIX, TPYO MOCHE HX OTCOCAMHCHHA OT
00CAHBIX B 3aBUCAMOCTH OT KOHCTPYKIHH CTICILYCTPOIHCTBA.

12.22. Jlo DEMCHTHPOBAHHA MPOMEKYTOYHOH H BEpXHEH CEKUMH KOJIOHHBI HE0OX0JUMO
TIPOM3BCCTH IOArOTOBKY CTBOJIA CKBA)KUHBI B COOTBETCTBHH C I 10.22.

Cuenuajbabie coco0bl CYCKA H IEMEHTHPOBAHHS 00CATHBIX KOJIOHH

12.23. Ilpm DEMCHTHPOBAHMH OOCAIHBIX KOJIOHH JPYTHMH CHOCO0AMH  (MAHXKETHOE
LEMCHTUPOBAHUE, LCMCHTHPOBAHHE C MAKEPAaMH Pa3IM4HBIX KOHCTPYKLMH, LEMCHTHPOBAHHE C
pacXaKUBAaHHEM OOCAIHBIX KOJOHH, LEMEHTHPOBAHHE CIOCOOOM OOpaTHOl LMpKyISIHM H Op.)
HEOOXOJMMO BBINOJNHATH BCC NMPHHUUMHAIbHBIE TPEOOBAHHA K MPOBEACHHIO mpouecca mo mm. 12.1-
12.13 ¢ y4eTOM HHCTPYKIMH IO IKCILTYaTALHH MPHMEHACMBIX CIICLHABHBIX YCTPOICTB.

12.24. BpiOOp CHEOHANBHBIX CHOCOOOB LEMCHTHPOBAHHA H OONACTh HMX NPHMEHEHHA
OCYILIECTBILIFOT COBMECTHO Jaka3umk, [Toapamuuk u I[TpoeKTHpOBLIMK.

13. BAKJTIOYHUTEJIBHBIE PABOTBI IOCJIE HEMEHTHPOBAHHSA OBCAJJHBIX
KOJIOHH

Hepuon 031

13.1. ITocne momyueHu JaBICHHA "CTON" H CHIDKCHHS JABJICHHA HA IEMEHTHPOBOYHOI TOJIOBKE JI0
aTMOC(epPHOT0 KpaH HAa OJHOM H3 OTBOJOB €€ JOJDKSH OCTABATELCS OTKPBITHIM.

13.2. B ciyuac HErepMCTHYHOCTH OOpATHOTO KJIAMAHA HEOOXOJMMO TPOH3BECTH OJHY-
JBYXKDATHYIO NOIBITKY BOCCTAHOBJICHHSA €r0 TEPMETHYHOCTH 3AKAYMBAHAEM H BO3BPATOM H3IHBIICHCS
skuakocTd. Ecam  repMEeTHYHOCTH OOpaTHOrO KJIAMaHA BOCCTAHOBHTh HE YJAloCh, 3aKadyaTb
HM3IUBINYIOCA JKHIKOCTh B KOJIOHHY, JOBCCTH JABJICHHC HA NCMCHTHPOBOYHOH TOJIOBKE 0 BCIHYMHBL
NIPEBBIIIAIOIICH JaBIcHUE Iepes onpeacicHueM "cron” Ha 0,5-0,7 MIla, octaButh ckBaxkuHy Ha O3L]
TIPH 3aKPHITOH IICMCHTHPOBOYHOM TOJOBKE.

HOBTOpI/ITL MOMBITKY CHATHA JABJICHUSA HA I.[GMCHTI/IPOBO‘II{Oi/'I TOJIOBKC MO HCTCUYCHUH BPCMCHH
3aryCTeBaHMA TAMIOHAKHOIO PacTBOpa y OamMaka KOJOHHBI B COOTBETCTBHH C AHATTH30M.

13.3. Tlpu OTKpHITOH LEMEHTHPOBOYHOH TOJOBKE (DHKCHPOBATH OOBEM BO3MOXKHOTO H3IHBA
SKHIKOCTH BCJICICTBHC TEMIEPATYPHBIX IPOIIECCOB B CKBAKHHE. B Ccllyuac MHTCHCH(HKAIMH H3IHBA
3aKPBITh KPAH HA IEMCHTHPOBOYHOMH T'OJIOBKE.

13.4. TIpu 3aKpBITOH HEMEHTHPOBOYHOH IrOJOBKE KOHTPOJIHPOBATH H (DHKCHPOBATH IABJIICHHE B HCH.
B cnyuae pocra gasneHms gomyckars yeemmdeHHE ero Ha 0,5-1,0 MlIla ¢ mocineayromuM CHHKCHHAEM
JI0 HCXOJHOTO K 3aMEPOM 00BbEMA H3IHBINCHCS JKHIKOCTH.

INocne crabmwimM3anMH JABICHHE CHH3HTH A0 arMoc(epHOro, yOeIMBIIMCL B OTCYTCTBHH
HETIPEKPAINAIOMIETOCs NEPEIHBA XKHAKOCTH U3 KOJOHHBL

13.5. Obcagnas xonoHHA Wi OypHibHbIC TPYObL, HA KOTOPHIX MOABEHICHA KOJIOHHA, JOJDKHBI
HAXOAHUTHCS B IOJIBEIICHHOM COCTOsHHM HA TAJICBOH CHCTEME.

Ilpu BO3pACTAHAM HATPY3KH HA KPIOKE HA 3-5 TC CHHDKATH HATPY3KY A0 HCXOMHOTO TOJIOKCHHAL.

13.6. HezaBucuMmO OT BhIIONHCHHA TpeOoBaHuA M. 2.13.1 B CKBaKHHAX, B KOTOPBIX BCKPBITHI
ra30BbIC HJIH FA30KOHCHCATHBIC IUTACTHl HE3aBHCHMO OT Hammmymsa ABIIJI, a Taioke BOJOHOCHBIC HITH
HeQranble mwiactel ¢ ABIIJ], ma mepnon O3L[ ycThe CKBAXXHHBI HCOOXOAMMO TICPMCTH3HPOBATH
MPEBEHTOPOM.

13.6.1. 'epMeTH3amysa yCThA OCYIIECTBILIETCS:

- Ha 00CaJHOI KOJIOHHE, BBIXOAILCH HA YCThE, HEMOCPEACTBCHHO IO OKOHYAHWH NEMCHTHPOBAHHA,

- Ha OypwibHBIX TpPy0ax mocie OKOHYAHHI IIEMCHTHPOBAHMSA IOTAWHOH HIIM HIDKHCH CEKLHH
KOJIOHHBI H NMPOMBIBKH CKBAXKHHBI JJIA BBIMBIBA H3 30HBI OalIMaka OypHILHBIX TPYO mauku OypoBOro
pacTBOpa M BO3MOXKHOH CMECH OypoOBOrO pacrBopa C LEMCHTHBIM; 3aKPHITHE IIPEBSHTOpA Ha
GYPIIBHBIX TPYOaX HE SBIFICTCS NPCIATCTBHEM JUD HX MECPHOIMYCCKOTO BPAIICHHS H PACXAXKHBAHHUS,

- Ha oOcagHpix Tpy0ax mocie LEMCHTHPOBAHHA HIDKHCH CTYNEHH @PH CTYNCHYaTOM



LEMECHTHPOBAHHH, TOCIIC TMPOMBIBKH CKBAKHHBI JUIA BbIMbIBA IA4KH OypOBOrO pacTBOpa H3 30HBI
LUPKY JHIHOHHBIX OTBEPCTHI H BO3MOKHOI CMECH OYpOBOTO pacTBOPA C IEMCHTHBIM.

IIpumeuanue. Pemenvie 0 repMETH3ALIMU YCThsI CKBaXKMHBI M JATIGHEHIINX OlIepalsX IOCIIe IIEMEHTAPOBAHMS
TOTalMHOM WM HUDKHEH CeKIMH KOJIOHHBI WIM HIDKHEH CTyIICHM IIpHMHMMAaeTcss OypOBBIM IIDEIIPHUSITHEM
(OTBETCTBEHHBIM IIPEICTABUTENICM) B 3aBUCHMOCTH OT KOHKPETHOH I'e0JIOro-TEXHMYECKOH CATyalliy B CKBaYKUHE
(monoxeHue "ronoBH" 06GCaHBIX TPYO WM YCTPOICTBA CTYIIEHYATOIO IIEMEHTUPOBAHUS, COOTHOIIECHHE BHICOTHI
cT0JI60B OYpOBOTO U TAMIIOHAXKHOTO PAacCTBOPOB U JIp.) M B COOTBETCTBHHM ¢ IL. 13.6.2.

13.6.2. HauuHas ¢ pac4eTHOr0 MOMEHTA, MPHUCTYNHTh K CO3JAHHIO H30BITOYHOTO JaBJECHHA B
3aTpyOHOM IPOCTPAHCTBE HA YCTHE.

Pacuer MOMEHTa Hauyaja M MPOBCACHHC ONCPANWH IO CO3JAHHIO H30BITOUHOTO JABJICHHA
HEOOXOIUMO OCYILIECTBIATh B cOOTBeTCTBHH C P/ 39-0147009-708-87 "TexHONOTHA LIEMEHTHPOBAHHA
CKBOKHH, 00CCTICUHBAIOLIAA TEPMETHIHOCTh LICMCHTHOTO KOJIBI]A B 3aKOJIOHHOM MPOCTPAHCTBE" C
YUCTOM IMPOMBICTIOBOI'O OIBITA B KOHKPCTHBIX I'COJIOTO-TCXHHYICCKHX Y CIIOBHAX.

Ilpumeuanue. Ecnu npoaoKUTENbHOCT IIPOMBIBKM CKBaKHMHBI 110 11 13.6.1 IIpeBBIIIaeT pacyeTHOE BpeMs,
HOCJIC UCTECUCHHUA KOTOPOIo TpeﬁyerCﬂ CO3/1aBaThb H30BITOYHOE JABIICHHUC, IIPOMBIBKY CICAYET IPOJOIKATL C
CO3JJaHMEM IIPOTHUBOAABJICHUS Ha IPOCCEIMPYIOIIEM YCTPOMCTBE.

13.7. Tlpu co3aaHHH H30BITOYHOTO JAABIICHUS HA YCTHE CKBAXKHHBI HEOOXO0TAMO

13.7.1. Hcnomp30BaTh HACOCHYHK) YCTAHOBKY (LICMCHTHPOBOYHBIM arperar), OCHALICHHYH)
MAHOMETPOM BBICOKOTO JABJICHHS C IICHOH JenicHus He 6onee 0,5 MIa.

13.7.2. JlaBneHre moAHUMATH CTYNICHIMH BeIMIHHOU He Oonee 0,5 MI1a.

13.7.3. B ciy4ac OTCYTCTBH: POCTA WM NMAACHHA JABJICHHSA HA OYCPCAHOH CTYNCHH 3aKAYHBAHUC
SKUAKOCTH MPHOCTAHOBHTh U MPOJOJDKHTD MO HCTCYCHUH 20-25 MUH A0 AOCTHKEHHS MAKCHMAJbHOTO
PacyeTHOTO.

13.7.4. ®ukcupoBath 00BEM 3AKAYHBACMOH KUAKOCTH, HC JOIYCKATh 3HAYHTCIBHOTO OTOJICHHUSA
MPUYCTHEBOH 30HBI 32 00CATHOM KOJIOHHOM, 3aICMCHTHPOBAHHOM /10 YCThSL.

13.7.5. Tlo OOCTW)KCHHM MAKCHMAJIBHOTO PACYCTHOTO JABICHHSA 3aKPBITh 3aABIDKKY HA OTBOJE
MPCBCHTOPA (OB) M OCTABUTH CKBaKHHY Ha O3L1.

13.8. IlpomomxurenbHOCT, O3L] A0DKHA BEIOUPATHCS C YICTOM CICAYIOIUX TPEOOBAHHUIA;

13.8.1. Jlo CHATHS LIEMEHTHPOBOYHOM TOJOBKH M Pa3repMETH3ALHHA 3aTPYOHOTO MPOCTPAHCTBA - HE
MCHEE MOJIyTOPAKpPaTHOTO CPOKA KOHLA CXBAThIBAHHA TAMIIOHA)KHOTO PacTBOpa B mpm3abOWHOH W
TOJIOBHOM 4acTH CT0JI0A PaCTBOPA B COOTBETCTBUH C 3aIaHHOM penenTypoi (mpmr. 11).

13.8.2. Jlo pasrpy3ku o0OCagHO# KOJOHHBI i1 OOOPYZOBAaHMA YCThS CKBAKHHBI KOJOHHOH
TOJIOBKOH HJIH OTCO€AMHEHHA OYpPHIBHBIX TPYO OT MOTAHHOM (CEKUHM) KOJOHHBL, MOABCIIHBACMOM Ha
LEMEHTHOM KAMHE, - HE MEHEE ABOMHOTO CPOKA KOHIIA CXBATHIBAHKA TAMIIOHAYKHOTO PacTBOpA IO BCCH
BBICOTE CTOJ0Aa B COOTBETCTBHHM C B3aJaHHOH pELENTYpod H B MOOOM CIy4ae HE MCHEE
MPOJODKHTEILHOCTH Hab0pa BEIHYMHBI MPOYHOCTH TAMIIOHAYKHOTO KaMHA 10 1. 5.9.

13.8.3. Jlo Hayana NPOBEICHUS TeO(PUIMUECKUX UCCIACAOBAHMI MPOAODKHTSIHFHOCTE O3L]
NPUHUMACTCA B COOTBETCTBHH C HHCTPYKIIHSAMH IO MPUMCHEHUIO PA3IHYHBIX METOAOB C YUCTOM ILIL
13.8.1m 13.8.2.

O0opyaoBanue ycThsl CKBAKUHBI KOJIOHHOI T0JI0BKOii H MPOTHBOBBLIOPOCOBLIM
00opyaoBaHHEM

13.9. OOopyaoBaHHe yCTbsA CKBAYKHHBI JO/DKHO OCYIIECTBIIITHCA MO YTBEPKICHHBIM CXeMaM IIA
KKIOTO paioHa, pa3pabOTaHHBIM B YCTAHOBJICHHOM MOpAAKe Ha ocHoBaHuu PJ{ 08-200-98 "IIpaBmia
0e30macHOCTH B HE(TAHON U ra30BOH MPOMBINIICHHOCTH", & TAKXKE COOTBETCTBYIOLIMX OTPACIEBHIX
HHCTPYKIIHIA.

13.10. KoncTpykuus, ycTha CKB)KUHBI M KOJIOHHBIX TOJIOBOK IIPH 3TOM JOJDKHA 00CCIICUHBATS.

- KECTKYF0 M TEPMETHUYHYIO OOBS3KY BCEX OOCATHBIX KOJOHH, BRIXOISIINX HA YCTHE CKBAYKHHEL,

- MHOABECKY C pAacyeTHOH HATHKKOH MPOMEKYTOYHBIX W JKCIUIyaTAMOHHBIX KOJIOHH,
00eCTe HBaIOIIy 0 KOMIICHCAIIMIO TEMIIEPATYPHBIX Ae(opMaImii Ha BCEX CTATUAX PAOOTHI CKBAXKUHBI
(KOIIOHHBI);

- BO3MOXKHOCTb KOHTPOJI (DITFOHIOTPOSBIICHHUH 32 00CaIHBIMH KOJJOHHAME,

- BO3MOXKHOCTb YIPABJICHMA CKBAKHHOM IIPH THKBHIAIWH Ta30HC()TCBOMONMPOSABICHUH U
ABAPMHHOM IIyIICHHH B Ipouecce OypeHHS W KPEIUICHHSA, B TOM YHCIC IOJBECKY KOJOHHBI
OypHIBHBIX TPYO M COCTABHOM KOJIOHHBI OYPHIBHEIX M 00CATHBIX TPYO,

- MOABECKY KOHAYKTOPA HA ONMOPHOM IUUTE (TyMOE) 1A TDKEIBIX KOHCTPYKIHE CKBRYKHH HIIH B
JPYTHX CIOKHBIX TOPHO-TE€0IOIO-TEXHUYCCKHUX YCAOBUAX (TEXHOJOTHS W CXEMBI YCTAHOBKH ONOPHOM
IUTUTHI PHBEACHBI B MPHIL. 13).



13.11. Ecau xOHCTpYKIHA KOJOHHOH TOJOBKH INPEAyCMATPHBACT HPH €€ MOHTAXKE PasTPy3Ky
00CaHOM KOJOHHBI HA NEMEHTHOE KOJIBI0, PacueT KOJOHHBI HA MPOYHOCTH CICAYET MPOM3BOAUTEL B
COOTBETCTBUH C MPHIL 2.

Hcnbiranne HA repMETHYHOCTH 000PYAOBAHNS YCThSI CKBAKIMHBI H 00CATHBIX KOJIOHH

13.12. Tlopsaok paboT 1 TPEOOBAHHUS MO UCTIBITAHHIO HA TEPMETHIHOCTH JIOJDKHBI COOTBETCTBOBATH
P/139-093-91 "MHCTpyKUHUA MO HCHBITAHHIO 00CATHBIX KOJIOHH HA TEPMETHYHOCTD".

JlomyckaeTcs COBMEINATh HCIBITAHHE OOCATHON KOJOHHBI C JABICHHEM «CTOID» WM HCIIBITAHHC
00CagHON KOJOHHBI C MCIBITAHHEM BEPXHEH €€ 4YacTH ra3oM IO CIHECHUATbHOH TEXHOIOTHH B
KOHKPETHBIX [€0JI0r0-TEXHUYECKUX YCIOBUAX, COTJIACOBAHHOM ¢ opranamu ['ocroprexsaazopa.

Onenka kavecTBa KPEnJieHHns1 CKBAKIH reo Gu3mvaecKnMn MeToIaMu

13.13. KoMmekc reopu3M4eCKHX WCCIETOBAHUN JOJDKEH OOCCHEUMTh OLEHKY CIEAYIOIHX
JAHHBIX

- BBICOT MIOAbEMA TAMIIOHAKHOTO KAMHA 32 00CaTHON KOJOHHOM;

- CTETICHH M XapaKTEePa 3aI0HEHI 3aTPYOHOTO MPOCTPAHCTBA TAMIIOHAKHBIM KAMHEM;

- HAMWYMS WIM OTCYTCTBHSA KOHTAKTHBIX CBA3CH LEMCHTHOTO KaMHA C 00CAOHONH KOJIOHHOH H
TOPHBIMH ITOPOJAMH,

- HAJIMYHUS WM OTCYTCTBHA KAHAJIOB, Ta3a WM JKHAKOCTH W 3aKOJIOHHBIX MEPETOKOB B 3aTPyOHOM
MPOCTPAHCTBE;

- HAJIMYHSL M MECTA YCTAHOBKH 3aKOJOHHOM TEXHOJIOTHYECKOH OCHACTKH,

-. 3KCHEHTPHUCUTETA 0OCATHON KOJIOHHBI B CTBOJIC CKBAYKHHEI,

- (PaKTHYICCKUX TONIIH CTCHOK H3HOMICHHO 00CAaTHON KOJIOHHBT,

- (paKTHYCCKHX BHYTPCHHHX AHAMCTPOB OOCATHOM KOJIOHHBI TPH HAJHYHH COOTBETCTBYIOIICH
anmaparypsl.

13.14. PaGotel m0 Treo(H3MIECKAM HCCIACAOBAHMAM HEOOXOJHMO MPOBOAMTH HA OCHOBAHHH
COOTBETCTBY FOIINX ACHCTBYIOIIMX HHCTPYKIUN H C Y4ETOM NOJOKCHUM, H3TO0KESHHBIX B mpui. 16.

14. OCOBEHHOCTH KPEIIJIEHHUA CKBA’KHH B 30HAX PACITIPOCTPAHEHHA
MHOT'OJETHEMEP3JIBIX IIOPOJ,

OcoGeHHoCcTH reosI0ro-TeXHIMeCKHX YCJIOBHIl B HHTEPBAJIe MHOTOJICTHEMEP3JIbIX MOPOX
(MMII)

14.1. Mepanas 30Ha, WM KPHOIUTO30HA, - YACTh OCAZOYHOTO UYCXJIA, B KOTOPOH BOJA MOJHOCTHIO
WM YACTHYHO HAXOJUTCS B TBEPAOM COCTOSHHHU, TCMIICPATYPA M COJACPKAHHC JbJA HE 3aBHCHT OT
aTMOC(EPHBIX KOICOAHUIA.

Kposst Mep3nmoit TOIu MMEET MHHHMAIBHYIO [IyOHMHY, KOTZJA COBHNAJACT C HHDKHEH rpaHUuei
CC30HHOTO MPOTAUBAHMAL.

ITomomsa Mep310H TOIH ONPEACICTCS TIyOHHOH HYJICBON H30TSPMBI, SIBILFOINCHCA IIOCTOSHHOM
B JAQHHBIN UCTOPHUCCKUI MCPUO M JOCTUTAIOLICH HECKOIBKUX COT MCTPOB B 3aBHCHMOCTH OT paloHA
padoT, a TakKe OT MOJIOKCHHS Ha CTPYKTYPE.

14.2. He#irpamsublit cnoii - rmyOHHA 3ajeraHdsd MOPOX, TEMIEpAaTrypa KOTOPBIX HE IOABEPIKCHA
CC30HHBIM KOJICOAHHSM.

UYacTs pa3pesa TOPHBIX MOPOA OT HEHTPAIBHOTO CIOA A0 JHCBHOHM MOBEPXHOCTH - CIOH TOZOBBIX
TEII0000POTOB WITH CJIOH CC30HHBIX KOJICOAHUI.

14.3. Mep3mas Tomma NPEACTABICHA B OCHOBHOM IICCUAHBIMH M TJIMHHACTHIMH IOPOJAMH,
XaPAKTCPHBIMU 00pa30BAHUSIMH B KOTOPOH SIBILTIOTCS:

14.3.1. Ilopoasl C BOAOH HACHILCHUA B TBEPAOM COCTOSIHHH.

14.3.2. Tamku - BOZOHACHIMICHHEBIC MPOHUIACMBIC TIACTSI C TOJIOKUTEIFHON TEMIIEPATY POl

14.3.3. I1nacTsI YUCTOTO JbIA.

14.3.4. Kpuomerm - HACHIIICHHBIE BOJOW IIACTHI WM JIMH3HI C BBICOKOH MHHEpATU3ALMCH,
CHIDKAIOIICH TEMIIEPATYPY 3aMEP3aHMUA.

Kpuonern B BHAC THH3 MOTYT OBITh BKJIIOYCHBI B IIACTHI YMCTOTO baa. JaBICHHC BOJBI B
KPHUOIICTax MOKET OBITh BBIIIC THAPOCTATUUCCKOTO, MPU UX BCKPHITHH BO3MOYKHBI BOAOIPOABICHHA U
()OHTAaHMPOBAHHE.

14.3.5. Mopo3HbIe OPOBI - IIOPOABI C OTPULATCIHHOM TEMIICPATYPOH, HE COACPIKAIINE JIbJA.

B MOpPO3HOM COCTOSIHHH HAXOJATCA, KAK MPABHIIO, KOHCOJIUAMPOBAHHBIC TIMHHUCTHIC IOPOABL.



B MOpO3HBIX riMHAX OOJbIIAS YaCTh BOJBI HE 3aMEp3aeT BCICACTBUE aacOpOHPOBAHHOTO
COCTOSIHHS M NMOBBIIICHHON MUHEPATH3aLlHH.

14.3.6. T'a3oruapaTHas 3a1€Kb - IUIACTHI, B KOTOPBIX MyCTOTHI KPHCTATHYECKOM PEIICTKH JIbAA
3aMOTHEHBI MOJICKY TaMH YIJICBOAOPOIHBIX Ta30B.

Twaparsr B MMIT opMupYIOTCS IPH IPOMEP3aHHH BOABL, COACPIKALICH PACTBOPSHHBIC COJIH H a3,
HACBHIIICHHBIM BOJIHBIMHU MAPAMH.

14.3.7. T'a30Bble MPOMIACTKH C 3aMep3IIcii MOPOBOM BOAOH, IPH CHIDKCHWH JABJICHUSA HIIH
TEIJIOBOM BO3ACHCTBHH B MPOLECCE YIIyONCHHA CKBAKHHBI ONACHBI C TOYKHU 3PEHHA BOZHHKHOBCHHS
HMHTCHCHUBHBIX ra30IPOABICHUN H BHIOPOCOB.

14.3.8. DMUKPHOTECHHBIC TIOPOABI - TOPOIBL, 3AMEP3IIHE TIOCIE CBOET0 (HOPMUPOBAHUSL.

B 3MHKPHOTEHHBIX MOPOJAX BBICOKOIBAUCTBIC U MOTHOCTHIO JIbAMCTHIE CIOHM BO3MOJKHBI TOJBKO B
BEPXHEH YACTH, IIC OHH INEPEKPHIBAIOTCS CHHKPHOTCHHBIMH NOPOJAMH. JIBAHUCTOCTH C TIIyOMHOU

YMEHBIIACTC.
Kaxk mpaBuio, SMHKPHOTCHHBIC TIOPOABI 3aHHMAOT OOJIBINYI0 YacTh MOITHOCTH MMIL
14.3.9. CuHKpHOTCHHBIE TIOPOABI - MOPOABL, C(HOPMHPOBABLIMECS IIPH CPEIHETOAOBOM

oTpulaTeIbHOM Temmeparype. JI1 HUX XapakTepHbI BBICOKAS IbJUCTOCTb, HAIWYUE HOBTOPHO-
SKHJIbHBIX U ILTaCTOBBIX JbJ0B, H3MECHYUBOCTh KPHOICHHOIO CTPOCHUA KaK B IIaHE, TAK M B Pa3pese.

14.3.10. JIpaucThIC CHHKPHOTCHHBIE M 3MUKPHOTCHHBIC TIOPOIbI, KOTOPBIC YMEHBINAKOTCA B 00BEME
IIPY MPOTAHBAHUY JIbJA, HA3BIBAIOTCA H30BITOUHO-TbAUCTHIMU. COACPKAHHE JIbAA B HHMX IPEBBHILIACT
00BEM TIOP B TATIOM COCTOSTHUH OPOIEL.

14.4. Vi3sMeHeHHA MEP3JI0H TOMIM B HEOOCA)KEHHOU MPUCTBOJIBHOM YaCTH CKBAYKMHBI IIPU OYPSHUH
XapaKTEPUBYIOTCS CICAYIOMUME OCOOCHHOCTAMH.

14.4.1. KOHCOMMAUPOBAHHBIC TJIMHBI 3MHKPHOTCHHOM TOMIHM INpH OYPEeHHH Pa3MBIBAKOTCA
HE3HAYUTENBHO, CTBOJI CKBAYKMHBI COXPAHAETCS OMU3KMM K HOMHHAIEHOMY.

14.4.2. Tlecku 3NMUKPHOTCHHOM YaCTH pa3pe3a, CLEMEHTHPOBAHHBIC JIbAOM, U H30OBITOUHO -JIbAUCTHIC
MOpOABl B CHHKPHOTCHHOM 4YaCTH MEP3IOH TOMMH NIpH OypeHMH C IPOMBIBOYHOH YXHIKOCTEHIO,
HMCIOIIEH MOJOKHTEIBHYI0 TEMIEPATypy, pPa3sMBIBAIOTCS, 00pasys KaBepHbL IIpH 3TOM TasHHC
TOPOBOIO JbJA IPOMCXOTUT C OOpa30BAHHEM IEPEXOTHOH 30HBL, B KOTOPOIl COCYILECTBYIOT JCcA H
BOJA.

Oposusg (pa3MbIB) NEPEXOAHOH 30HBI YMCHBINACT €€ TOMIIMHY, YBEJIMYHBAA HHTCHCHBHOCTH
PACTCILICHHUS H KABEPHOOOPA30BAHKSL

14.4.3. KaBepHbl B CTBOJIC CKBRKHHbI MOTYT OBITh CIUIOIIHBIMH HIH OTACHATHCA OT JHEBHOI
TIOBCPXHOCTH KPOBJNEH B BUAC CYXKCHHOH TODJIOBHHBI, TOPJOBHHA MOKET 3aHHMATh CKPBITOE MO
rIIyOHHE MOJIOXKEHHE.

Cro# THeBHOH MOBEPXHOCTH HIIH TOPJIOBHHA IOJ, JOIOJHHTCILHBIM ACHCTBHEM aTMOC(EPHOTO H
BO3MYIIAIOIICTO TEMA MOTYT TEPATh YCTOMYMBOCTb, CIION3aTh B HIDKHHE HHTEPBajibl KABEpPHBI,
00pa3y s BOPOHKY BILTOTb A0 Pa3pyLICHHA OCHOBAHHMS, HAKIIOHA HJIH NAJICHUS BBHIIUKH.

14.5. XapakTepHbIMM H3MCHCHHSAMH B MEp3I0H TOMmE IpH padoTe CKBAXKHHBI SBIIOTCA
CIIEIYFOIIHE.

14.5.1. B KOHCONMAMPDOBAHHBIX INHMHAX B 30HE HYJCBOH H30TEPMBI MPOUCXOAMUT TOJBKO
INOBBIICHHE TEMIIEPATYPHIL.

14.5.2. Ha xoHTakTe C KOHCOIMIMPOBAHHBIM T[JIHHHCTBIM CJIOEM MPOHCXOJUT YCKOPEHHOE
TIPOTAMBAHHUE JIbJUCTHIX ILIACTOB.

14.5.3. IIpoTauBanue MCP3JIOH TOJIIH, B YACTHOCTH JIMH3 JbAA, HPOHCXOJHT KAK B PaJHAILHOM
HANPABJICHUM, TAK M C MOJOMIBBEL 33 CYET IEPETOKA B BEPTHKAJIbHOM HANPABICHHH BHIICIACMOIO
CKBKHHOH TEIUIA HA YYACTKE, HAXOASMIIEMCS B MOPO3HBIX INIHHAX H TANBIX MOPOAAX.

TeMn MPOTAMBAHM JIbJA C MOJAOIIBEI YCHIMBACTCA MO MEPE YBEIHUEHHS CPOKA PabOThI CKBAKHHBI
H IIPH KYCTOBOM PACHOJIOXKCHHH CKBAXKHH.

14.5.4. B nopoaax ¢ m30BITOYHOH JbAHUCTOCTBIO MPH MPOTAHBAHHH 00pA3yeTcs MONOCTh, KOTOpas
MOJKET JOCTHTaTh JHCBHOH MOBCPXHOCTH. BHHM3Y MOJNIOCTH 3amOJIHAETCS OCAIKOM, CBEPXY - BOAOM.
BricoTa ocaaka 3aBHCHT OT JILAMCTOCTH NOPOA. KpoBii MoNOCTH H AHEBHAS MOBEPXHOCTb BOKPYT HEE
MOTyT 00BaNMBaTBCA, 4aCTO C 00pa3oBaHHEM (PACIIMPEHHEM) BOPOHKH, CCIH HC HPOBOIHTH
HEOOXOMMBIX MCPOIPHSTHH.

14.6. B nepuox BpEeMEHHOM OCTAHOBKH HJIH KOHCEPBALMH CKBAKHHBI HACT 00paTHOE MPOMEP3aHHE,
HO yk¢ MOJM(PHIIHPOBAHHBIX IPOTHB €CTECTBEHHOTO COCTOSHHA MMII, a Takke BO3BpAaT HYJICBOH
H30TEPMBL

B 3akonOHHOM NPOCTPAHCTBE MNPOTHB TIIMHHCTHIX IIIACTOB, a TaKKe B MEKKOJOHHBIX
MPOCTPAHCTBAX M 3KCIUTYaTAIMOHHOH KOJOHHE, €CIIH OHM 3alOJHECHBI BOJOH, 0OPa3yHOTCA JCISHBIC
MPOOKH.

3aMep3aHue BOJOCOACP KAIIEH Cpebl B 3AMKHYTOM IMPOCTPAHCTBE MPHBOAUT K POCTY JABJICHHUSI HA



€r0 OTPaHUYHUBAIOIINE MOBEPXHOCTH. MaKCHMATBLHOE JABICHHC B 3aKOJOHHOM IIPOCTPAHCTBE MOJKET
JOCTHTaTh MAABICHHA THAPOPA3phBA IOPOJ, B MEKKOJIOHHOM H KOJIOHHOM - COOTBETCTBYIOIUEES
MHHHMAJIBHON TEMIICPaType MEP3IbIX mopoA. [Ipu 3TOM maBieHHE mepemaetcs Takke Mo aedekram
(xaHAIAM) B IEMECHTHOM KOJBIE, BCICACTBHE YEr0 MECTO CMATHA KOJOHH HE BCEIA COOTBETCTBYET
HMHTEPBATY ¢ HAUMCHBIICH OTPULATEIbHOH TEMIIEPATY PO MOPO.

14.7. B ycnoBuiX HQIWYWA Ta30BMEHIAIOIIECTO ILIACTAa (Ta30TrHAPATHOM 3aN€XKM) XapaKTEPHOH
3aKOHOMEPHOCTBIO PACTIPEACICHH TPATHCHTOB IUIACTOBBIX JABICHHH SABIHCTCS CACAYIOMAL: TABICHHE
B KPHOIIETE HE MOXKET IPEBHINATE JABJICHHE MOTIOMECHUA (Pa3phIBa) BMEIIAOMMX ITOPO, JABICHHE B
HMHTEPBAJC Ta30THAPATHOH 3aICKH MAJACT OT IOAOIIBBI KPHOIEra K MOJOINBE Ta30BMEINAFOIICIO
mracTa (dame 1o rpag. = 1,0).

OCo0eHHOCTH re0/I0r0-TEXHHECKHX YCJIOBHI CTPOUTEIHCTBA CKBAKHH, BCKPHIBAIOIHX
ropu3oHTLI Hizke MMII i1 CCHOMAHCKHX OTJI0KeHIIT

14.8. TloMHMO «TPagMIUOHHBIX» CJIOKHOCTEH CTPOHMTE/ILCTBA TINYOOKHX CKBAKHH, HA
MECTOPOKICHUAX ¢ HammaueM MMIT npo6ieMa yCI0KHISTCS 3a CUET CHCAYIOMMUX YCIOBHHM:

14.8.1. Boxpmoro mepemaga MEXAy €CTECTBEHHOH TeMIlepaTypoil MEp3ibIX NMOpoJ H 3a00iHOMH
TEMIICPATYPOH HA MPOESKTHOU IIyOHHE.

14.8.2. CoueraHus aHOMAJbHO-BBICOKUX IUIACTOBBIX JABJICHHH M OTHOCHTEIBHO HH3KHX
TPaJUCHTOB JABICHUA THAPOPA3PhIBA MPOLYKTHBHBIX TOPH3OHTOB.

14.83. Hammua OMM3KOPACIONOKEHHBIX MO IIyOHHE MHOTOIIACTOBBIX 3aNexed C
HECOBMECTUMBIMH YCIOBHAMHM HX BCKPBITHSA U KPEIUICHHUA B OJUH NMPHEM IO ILIACTOBBIM JABICHHAM.

14.8.4. Ycyrybnenus mpoOieMbl cOYeTaHHA TPeOOBAHHUIT KAaueCTBEHHOro KpemicHuas MMIT mmst
00ecneyYeHHA JOITOBEYHOCTH KPEMH C TPEOOBAHHAMH KAUECTBEHHOTO KPCILICHHS HIDKCIICKAIIHX
OTJIOKCHHH,

TpedoBanus K yCJ10BHSIM BCKpbITHA MMII

14.9. HMcxoxHasd TOpHO-TEONIOrHYecKas HHGOPMALHA MO CTPOHTENLCTBY CKBAKHH B paioHe pabot
MJIM B AHAJIOTHUYHBIX YCJOBMAX JOJDKHA, KAK MPABHJIO, JOMOMHATHCA H YTOUHATHCA AJA OTACIBHBIX
KyCTOBBIX ITIOLIATOK.

C ar0it nemsro necneaoBanus MMIT He0OX0AMMO MPOBOAMTE B CHCHHANBHBIX NAPAMETPHICCKAX
CKBKHMHAX, 3AKJIAIbIBACMBIX IO TPAHMIIC KYCTOBOH ILIOIA/KH.

14.10. TIpn npOCKTUPOBAHME HAKIOHHOHANPABICHHBIX CKBAKHH HEOOXOAMMO IIPEAyCMAaTpHBATh
BCKphITHE MMIT BepTHKAIBHBIM CTBOJIOM.

14.11. 3anpemaeTrcs UCHOIB30BATh BOAY B KAYCCTBE MPOMBIBOYHOMN YKHIKOCTH.

14.12. Bypenne nox maxTtoBoe (TIEPBOE) HANPABICHHE BEACTCSH IIHECKOM «CYyXHM» CIOCOOOM C
HCTIOIBb30BAaHNEM IIEPEABIKHOM ycTaHOBKH (HampuMep, KATO).

14.13. Ocoboe BHUMAHHE CICOYET YACIATh NPCAOTBPALNICHHIO WHTCHCHBHOCTH PACTCIUICHHA H
KaBepHOOOPA30BaHHUA B BRICOKOJIBAUCTBIX MOPOJAX SMHKPHOTCHHBIX H CHHKPHOTCHHBIX OTIOKCHHIA.

14.13.1. YMmeHBIIATE PAAHANBHYIO CKOPOCTh YTOHYCHHS M IECPEMCHICHHMS HYJICBOH H30TEpMBI
(IepexOAHOH 30HBI WISA-BOAA») 34 CUECT YMCHBINCHHS TEIUIOBOrO BO3JACHCTBHA HA CTCHKU CKBAKHHBI
IyTEM HX YIPOYHCHHA (HAPHMED, C MOMOIIBIO THAPOAHHAMHYCCKOTO KOJIBMATAaTOPa) H OrPaHHYCHHA
CKOPOCTH BOCXOZAAIIETO IOTOKA MPOMBIBOYHOH SKHKOCTH:

14.13.2. Temmeparypa 3aKa4HBacMOTr0 B CKBaXKHHY OypOBOTO PacTBOpa JOJDKHA OBITH B Mpeaesiax
+8+10 °C.

14.13.3. BypoBoi#i pactBOp JO0DKeH  007angaTh — NCEBJOIUIACTHYHBIMH  CBOHCTBaMH,
MPOSBILIIOIIMMHUCS B COBHTOBOM PAPKIDKCHHH, OOCCICUMBAIOIMMH 00pa3oBaHHE 3aIlUTHOTO
HETOABIDKHOIO IPHCTEHHOTO €04 B Ipolecce OypeHHs M NMPOMBIBKH CTBOJIA. HauGonee oTBeuaror
3THM CBOMCTBAaM MOIMMEPIIHHUCTBIC PACTBOPBL

14.13.4. TIpOmODKUTEIBHOCTh HAXOXKICHHSA CTBOJA CKBAKUHBI B OTKPBHITOM COCTOSHHH (OT
MOMEHTA HA4aJ1a BCKPBITHA A0 KPEIUICHHA YAIMHCHHBIM HAPABICHHEM) JO/DKHA ObITh MUHUMAJBHOM,
HE nmpeBbmuaTh 10-15 4.

14.14. C nenpio MpeayNpesKICHU HHTCHCHBHBIX BOJOTA30MPOSBICHIUI 1 BRIOPOCOB IIPH BCKPHITHH
KPHOIIETOB M Ta30THAPATHBIX 3AJICHKEH HEOOXO0UMO!

14.14.1. TIpuMeHATP YTOKEICHHbIH OypOBOH pacTBOp COOTBETCTBYIOINEH ILIOTHOCTH C
HCIOJIL30BAHHEM OCTABIIETOCA PACTBOPA Mocie OyPEHHS BHINICICKAIIETO HHTSPBANIA C MOCICAYOMCH
obpaborkoit (6enronut, 6aput, I'KIK, KML], Hurpomrans, HT®, ®XJIC, rpadur, KCCB u xp.).

14.14.2. Obecne4nBaTh MAKCHMATBHYIO CKOPOCTh YTIYOICHHS B COYCTAHHH C HCKYCCTBCHHBIM
YIPOYHECHHEM CTEHOK CKBOKHHBI M OTPAHHYCHHUEM TEMIIEPATyphl OypOBOIO PacTBOpA.



14.15. Ounctky OypOBOTO PacTBOPA OCYHICCTBILATH ¢ MPUMCHCHHEM 2-3-CTYNEHYATON CHCTEMBI B
3aBHCHMOCTH OT KOHKPETHBIX T€0JI0T0-TEXHIHYESCKUX YCIIOBHIA.

Oco0eHHOCTN KOHCTPYKIINH CKBAKIH H IEMEHTHPOBAHNS 00CATHBIX KOJTOHH

14.16. IlpoexTHpoBaHHE KOHCTPYKUHMH H TEXHHKO-TCXHOJIOTHYCCKHAX PCHICHHM MO KPEILUICHUIO
CKBOKHH HEOOXOJMMO OCYILECTBIATh C BBHINOJTHCHHEM OCHOBHBIX TPSOOBAHWMH, MPEIBABIACMBIX K
He()TAHBIM M Ta30BBIM CKBAKHHAM, M3IOKSHHBIX B pasx. 1-13 mHactosmed MHCTpyKImH, a Taioke
CJIEIYOIUX CHECIHATHBIX TPEOOBAHUI.

14.17. Jna paiioHOB paloT, rae 00BEMHAA JbAUCTOCTh YCTBEPTHIHBIX OTIOKCHHI HE MPEBBIMNACT
40%, momycKaeTCs KOHCTPYKIHA CKBAKUH 0€3 MPUMEHCHHUS JOTOTHUTEIBHBIX CPEACTB MACCHBHOM WITH
AKTHBHOH TCIUIOU30JLIIUHN KPCITH.

B ciyuae 00pa3oBaHUs IPHYCThEBOM BOPOHKM ITOCTIE BBIMAICHHS B OCAJOK PACTEIICHHBIX MOPOJ
BOPOHKA 3aChINACTCA MUHCPATIbHBIM I'PYHTOM.

14.18. /11 yCcI0BHH NPHUCYTCTBUS OTJIOKEHUH € TBAUCTOCTHIO Ooee 40% 00BEMHBIX KOHCTPYKIIHS
CKBQKHH JOJDKHA BBIOHPATHCA C YYETOM HEOOXOAUMOCTH JOMOTHHTSIGHON AKTHBHOW WITH TIACCHBHOU
(WM B COYETAHNH) TEMION30 JLILHH.

14.19. CymecTByromue METOABl U CPEACTBA AKTHBHOM TCIUIOM30/IIHH B HACTOAINCE BPEMs HE
HMMEIOT JOCTATOYHO TEXHOJOTMYHBIX H S3KOHOMUYHBIX PEILCHUIA.

JomyckaeTcs U HEOOXOAUMO IPH NMPOSKTHPOBAHMU KOHCTPYKUHI MPEIyCMATPUBATH MACCHBHYIO,
KAaK OCHOBHOHM BAPHAHT, TEIUIOM30/LM0 MMIT ¢ y4eTOM CHEeUHAIBHBIX TEXHHKO-TEXHOJOTHYCCKUX
perieHui npu OYPEHUM H KPEIICHUU CKBAKHH.

14.19.1. KoHCTpyKkuHMA CKBOKHHBI [JO/DKHA HPETyCMATPHBATH BO3MOXKHOCTH HCIHOJIb30BAHUS
TEIIOH30IHMPOBAHHBIX TH(TOBBIX TPyO KOHCTpYKuun BHVMI a3a Wi 3aKymaeMbIX O HMIIOPTY.

Tennon30MpoBaHHbIC TPYOB! JOJDKHBI PACHOJIATATECS KAK MHHAMYM MPOTHB MEP3TBIX MOPO, TS
IIACTOBAsA BOJA HAXOAMTCA B TBEPAOM (JI€) COCTOAHHM, KaK MPABWIO, A0 OamMaka 30HBI
Ta30TUAPATHBIX OTIOKCHUH.

14.19.2. IlaxToBoe HampapiacHHE (TIyOHMHOM 70 20 M) B KOHCTPYKIMH CKBAXKHH OOSA3ATCIBHO.
YcTaHOBKA INAXTOBOTO HANPABJICHHA BXOJHUT B COCTAB MOATOTOBHTEIBLHBIX PabOT IO 3aTACKHBAHHS
OypOBOI1 yCTAHOBKH HA TOUKY.

LleMEHTHPOBAHHE MAXTOBOTO HAMPABICHHA HEOOXOANMO OCYIICCTBIATH TAMIIOHA)KHBIM PACTBOPOM
HOpManbHOM motHOCTH (p = 1850-1830 Kkr/M°) Ha Gase nopraasauementa [TT-50, 3aTBopeHHOrO Ha
PacTBOpE XJIOPUCTOTO KANbIHA 6-8%- HOI KOHLECHTPAIHH.

14.19.3. TpyOHOC HANMpPaBJICHHE OOJDKHO NMEPCKPHIBATH HHTCPBAN 3aJICTAHHSA BBICOKOJBIHCTBIX
NOpPOJ, C YCTAHOBKOH 0amMaka B KOHCOMHIHPOBAHHBIX yCTOMYHBBIX INIMHAX SMHUKPHOTECHHOH 4acTH
paspesa c 3arnyOneHneM He MeHee, YeM Ha 5 M. Kak npasmio, 310 cooTBercTByeT rityoune 10 50-80 m.

IleMeHTHpOBAaHHE TPYOHOTO HANPABICHHA HEOOXOJMMO OCYIICCTBILITH TAKHM )K€ TAMIIOHAKHBIM
PacTBOPOM, KaK H IMAXTOBOC HAIPABICHHE.

14.19.4. Konaykrop f0IDKeH MepekphiBaTh BCO Tommy MMII ¢ 3axozoMm OaumMaka He MEHee, YeM
Ha 50 M B yCTOMYHMBBIC ITHHBI MOJCTHIAOIIHX OTIO0XKCHHH.

LlemeHTHPOBAaHHE KOHAYKTOPA OCYWICCTBITh B OJUH NPHEM JBYMS NOPLHAMH TaMMIOHAKHOTO
pacteopa Ha 6aze moprianaueMenTa [TT1-50. BepxHaa nopuus - 00JCrYeHHbIH pacTBOP IUIOTHOCTHIO
1550-1600 Kr/M> (COCTABBI CM. HHDKE), HIDKHAA - PAaCTBOP IIIOTHOCTHIO 1850-1900 kr/nm’, 3aTBOPAEMBIE
Ha 6-8%-HOM PaCTBOpE XJIOPHCTOro kabuma. OO0BeM HIDKHCH MOPIUH PACTBOPA JODKEH BHIOHPATHCA
H3 pacyeTa MobheMa OT OamMaka MpHOIH3HTENBHO Ha 100 M.

14.19.5. KomuuecTBO M TIyOUHBI CIyCKa NMPOMEKYTOUHBIX OOCATHBIX KOJIOHH BBHIOHPAIOTCA B
COOTBETCTBHH C ILIL 2.2 u 2.3 HacTtoAmeH MHCTpy KuuH.

14.19.6. Ilpm BbHIOOpC AHMAMETPA OKCIUTYaTAHOHHOH KOJIOHHBIL, CHOCOOOB YCTAHOBKH
MPOMEIKYTOYHBIX KOJIOHH (OT HEOOXOAHMMOH TINIyOMHBI JO YCThS WM B BHIAC NOTAifHOM), MOMHMO
TPeOOBAHMH ONTHMANGHOTO OTOOpa MPOAYKUHH, HEOOXOAMMO YYHTHIBATH BO3MOXKHOCTH CITyCKa
COCTaBHBIX TCIUIOM30JMHPOBAHHBIX JHQTOBBIX TPyO, €CIH 3TO NPEAYCMATPHBACTCA B JAHHOM
KOHCTPYKI[HH CKBA)KHHBL

14.20. Beibop cnocoba crycka H IeMEHTHPOBAHHA 00CATHBIX KOJOHH HCOOXOHMO IIPOU3BOJHTD B
COOTBETCTBHH C ILI. 2.11-2.15 nactosamei MHCTpyKuuH.

Ilpumenanue. 1IpuMeneHre KOMOMHMPOBAHHOTO JABYXCTAAMIHOTO CII0C00a LIEMEHTUPOBAHUS C 3aKaulBaHUEM
TaMIIOHaXHOTO PacTBOpa Ha BTOPOH CTaJiH ¢ YCTbA B 3aTpyOHOE IIPOCTPAHCTBO HA IIOTTIONICHUE 3aIlpelIiacTCs.
OTCyTCTBHE B JIAHHOM TIPEIPUATHN My (T CTYNEHUATOrO LIEMEHTUPOBAHIA, YCTPOUCTB TSI CEKITHOHHOTO CITyCKa
00caHBIX KOJIOHH U JIPYTUX HE SBIIETCA OCHOBAHMEM IPUMEHEHMS YKa3aHHOTo criocoba. B ciryuae oTCyTCTBUSI
HEOOXO0MMBIX TEXHUYECKUX CPEJCTB OTEYECTBEHHOIO IIPOM3BOICTBA CIEAYET IIPEyCMaTpUBaTh 3aKyIIKy UX IO
HMIIOPTY.



14.21. OOmme npuHOUNIBI BHIOOpA M PACCTAHOBKH 3AKOJOHHOHW TEXHOJIOTMYCCKOHM OCHACTKH
o0camHpIx KOJOHH (pa3x. 8 w mpmn 12 MHCTpYKUMH) PACHPOCTPAHAIOTCA TAKKE HA CKBAXKHHBI,
Oypswmuecs B ycnoBusax Hamauusa MMII, ¢ yueToM cleayomux 0cOOCHHOCTE .

14.21.1. B oOcaxxcHHOM CTBOJIC CKBAKHHBI B HHTEpBaje 3ajeraHus MMII m ma 50 M mmke
00CcaaHbIC KOJIOHHBI JOJDKHBI OCHAINATBCA JKECTKHMH LEHTPATOpaMH-TypOyau3aropamu Trma LTI .

Jna oOcamHbIX KOJNOHH AMAMETPOM 324 MM H 0ojiee JOMyCKAETCA MPHMEHEHHWE >KECTKHX
LICHTPATOPOB THIA «CTpHHTEp» KOHCTpykuuu TroMmeHHUWrumporasa.

B HeoOcaskeHHOM CTBOJIE KOHAYKTOP OCHALIATh HeHTpaTopamu Taoa LILI-1.

14.21.2. B 00Ca)KCHHOM HJIH OTKPBITOM CTBOJIC CKBAKHHBI HIDKe MMII ¢ yrjiom HakmoHa g0 25°
BO3MO’KHO HCTIOJIb30BAHHE YIPYTHX HEHTpaTopoB tuma L{1]-1.

14.21.3. Jlns1 HaKIOHHBIX OoJice 25° U TOPU3OHTANBHBIX YYACTKOB CTBOJIA CKBAYKHHBI HEOOXOAUMO
MPHMEHATB JKECTKOYNIPYTHE NeHTpaTophl THNA LI11-2.4 wmi sxecrkme - Tama LTT .

14.21.4. TloTaliHblc KONOHHBL, OCOOCHHO BBIMOJHMOUME POJIb YACTH IKCIUTYyATALMOHHON HIH
MEPEKPHIBAIOINAE  BEPXHHH J3T@K HE(PTETA30HOCHOCTH, JODKHBI OO0A3ATENBHO  OCHALIATHCA
3aKOJIOHHBIMH MAKEPAMH.

14.22. ByQepHble »KUAKOCTH U1 LEMEHTHPOBAHHA OOCATHBIX KOJOHH, B TOM YHCIIE B CAyYasdx,
MpeAyCMATPHBAIOIIMX BBIMBIB JKHAKOCTH HA MMOBEPXHOCTD, TOJDKHBI OBITh HE3AMEP3AI0LIHMH.

14.23. PekoMeHIyeMBIe COCTaBBI O0JICTUYSHHBIX TAMIIOHAYKHBIX KOMITO3HLHI MPUBEACHBI B TIPHIL. 3.

14.24. JIna xaskmoro perHoHa (paioHa, MECTOPOKACHHS) AOJDKHBI OBITh pa3paboTaHbl PETIaAMEHTHI
Ha BCce TpcOOBAaHMA K KPEMH CKBAKHH M HX PEajM3alMIO, B TOM YHCIE MO KOHCTPYKLHH CKBAXHH,
METOJAM H MATCPHANBHO-TEXHHYECKHM CPEACTBAM ILIEMCHTHPOBAHHA OOCAJHBIX KOJIOHH, CXeMaM
0OBA3KH O0CATHBIX KOJOHH Ha YCTheé M OOOPYJOBAHWS WX NMPOTHBOBHIOPOCOBBIM 00OpPYIOBAHHEM,
JIOMOJIHHTENBHBIM TPEOOBAHHAM K TPOYHOCTHOMY pacdeTy OOCATHBIX KOJIOHH, pPacueTy KpemH
CKBR)KHHBI HA YCTOIYHBOCTh, METOAAM THAPOIUHAMHYECCKOH KOJIbMATAMH CTBOJIA CKBAKHHBI U Ip.

PernameHTs! JODKHBL pa3pabareiBaThCa Ha OCHOBE AcHCTBYOmmx HTJI, B TOM 4HCIIe HACTOAIIEH
Huctpykuun, P/l «PernaMeHT no BHIOOPY KOHCTPYKOMH H TCXHOJOTHH KPCIUICHHA CKBAXKHH,
PACCUHTAHHBIX HA JJAHTEIBHYK) OJKCIUTyaTamuid B ycloBHAX bBoBaneHkoBckoro I'KM»
(TromenHHMrunporas, 1994), P/l 00158758-160-94 «OmnpeneneHue MpOYHOCTHBIX XapaKTEPHCTHK
o0canHbIX TPYO, cryckaeMbIX B 30Hy MMII, u3 yClnoBHSI COXpPAHCHHS LEJOCTHOCTH U TCPMCTHYHOCTH
JKCIUTY aTAHOHHBIX KOJIOHH CHOCOOOM YNPABISICMOH Pasrpy3KH AABICHHA 0OPaTHOTO MPOMEP3aHHA HA
BHEIIHIOKD cTopoHy Kkpemm» (TromenHWHWrumporas, 1994), PJI 00158758-176-96 «PermaMeHT mo
KPEIUICHUIO AYNMOBCKHX OTJOXKCHHH, XapaKTEpU3YIOIMXCA AHOMAJBGHO-BBICOKMMH ILIACTOBBIMH
nJasnenusavu (ABITJT) u Bercokumu 3a00kHbIME TeMnepaTty pamu» (TiomerHHHrumporas, 1996) u ap.

MPWIOXEHHK A
IMpunoxenue 1

METO/JHMKA PACYETA YCJIOBHI MPOXOAAMOCTH OBCAJTHOM KOJIOHHBI 11O
CTBOJIY CKBAJKHHEI

HcxonHble JaHHBIE, HEOOXOAUMEIE IS pacyeTa;

Doy - AMAMETP CKBAKUHBL, M,

D,, - muamerp TypOoOypa, M;

d, - HOMHHAIIbHBIN HAPy KHBIH THaMeTp 00CaTHOM KOJIOHHBL, M;

d, - BHYTPESHHUH 1uaMeTp 00CaaHOM KOJTOHHEL, M;

8 - MAKCHMAJIGHAS TOIUHA CTCHKH 00CATHOM KOJIOHHEI, MM,

dyypr - HAPYKHBIH 1HaMeTp akTHBHOM yactd YBT, M;

dgypr - BHYTPCHHUH 1uameTp akTuBHOM yactu YBT, M;

d,, - HApy>KHBIH auaMeTp My T, M;

Gy - TIPEICT TEKYUECTH CTAIH 00CamHbIX TPY6, H/M?,

m - BEC eIUHULBI 00camHBIX TPYO B OypoBOM pacTBope, KH/M;

d,, - Hapy KHBIH THAMETP KopIyca Typbodypa, M;

O, - CPEIHHH 3CHHTHBIH yTOJ CTBOJIA CKBAXUHBI B HHTEPBAJIC KPEIUICHHUA, IPaf;

i, B - HHTEHCHBHOCTD HCKPUBJICHUS CTBOJIA CKBAXUHEL, Tpan/10 m;

Ay - HAPYKHBIM JHAMETP BHEIIHHUX 3JIEMEHTOB TEXHOJIOTHICCKOM OCHACTKH B CXKATOM
TOJIOKCHHH, M.

Od¢pexTuBHBIN (peanbHBI) AWAMETP CTBOJA CKBAKHHBI D,; B MECTaX OOpa30BaHHA YCTYINOB
OTIPEACIICTCS BHIPAKCHHEM



D,3=0.,5 (Do + dyysr);
D,3=0,5 (D, +0,91 D). (1)
Jl1s yCneIHoro CIyCka B CKBKHHY KOJOHHBI OOCAAHBIX TPYO B 3aBHCHMOCTH OT €€ JHAMETPA U
KOHCTPYKLHH COSAHMHEHHUH 3()()CKTHBHBIA AHAMETP CTBOJIA JOJDKEH OTBEYATH CIICAYIOIMIHM YCIOBHIM:
- st 6e3My PTOBBIX 0OCAAHBIX KOJIOHH

Dsd) 2 dn (2)
- A1 My pTOBBIX 006CATHBIX TPYO
D,320,5(d, +d,) 3)
- 7151 06CaHBIX KOJIOHH, 000PYJOBAHHBIX BHEITHHMH JIEMEHTAMH TEXHOJIOTHICCKOH OCHACTKH
Dad) 2 dmax (4)

MuHHMAIBHO HEOOXOQMMBIC JHAMETPHI AKTHBHON (HAammoJjoTHO#M) 4yacth YBT mms ycmemHoit
OTIIEPAIUH MO CIYCKY OOCAIHBIX KOJIOHH:
- IPH UCMOJIb30BaHHH 0¢3My PTOBBIX 00CAAHBIX KOJOHH

dysr2 2 dy— Doy o)
- IPH HCHOJIb30BAHHH My ()TOBBIX 00CaTHBIX TPYO
dYET 2 dn + dm - DOOJI (6)
- IIPH HCTIOJIb30BAHUH 3JICMCHTOB BHCITHCH TEXHOIOTHYECKOM OCHACTKH,
dysr 2 2 dyagr = Dios @)

Pexomenayembie auamerpsl YBT, ycraHaBmmBaeMble HAA OOJOTOM NpH OYPCHHH W MOATOTOBKE
CTBOJIA CKBAKHH K CIyCKYy 0OCATHBIX KOJIOHH, IpHBEACHHI B Ta0muue [11.1.

Pacuer TpebGyemoii mmuapt YBT axruBHOi yactH KHBK wam [JaHBI COCTABHOTO HAANOJOTHOTO
MAaXOBHKA / H3 YCJIOBHH MPEIOTBPAMICHHS MECTHBIX YCTYTIOB OMPEAC/ICTCS BRIPOKCHHCM |

12 DDOJI _dRYET . (8)

0,0349.i

ITpu orcyrcTBuu VBT TpeOyeMbIX THAMETPOB CIEAYET:

- IPUMEHATH LCHTPATOPbI ¥ PACIIMPUTEIIH, YCTAHABIHBAA HX B MECTAX, KOTOPHIC PEKOMEHIYIOTCS
«MHCTpYKIMEH 1O IPEay NPEKACHHIO HCKPUBICHHI BEPTHKANBHBIX CKBXUE» PJI 39-0148052-514-86
(M., BHUHWBT - Munsegrenpom, 1986).

Ilpm OypeHWHM HAKIOHHOHANPABICHHBIX CKBAKHH mnpuMeHiemMbele KHBK momkHBI OTBeuarh
TpeboBanmIM «THCTPYKuyy 0 OyPEHUI0 HAKJIOHHOHATPABICHHBIX CKkBXUH» (M., BHUUBT, 1986) u
PO 39-2-171-79 «HMHCTpyKumH 10 OYpCHHIO HAKIOHHOHANPABICHHBIX CKBAKHH C KYyCTOBBIX
TUIOIAOK.

- HCHOJBL30BaTh COCTABHBIC HAJNOJOTHBIC MAXOBHKH, H3TOTOBILIEMBIE B MACTEPCKHUX OYPOBBIX
npeanpuATHi U3 craHmaptHeIX YBT mmamerpom 203 mmm 178 MM u obcamsbeix TpyO Tpedyemoro
JUaMETPa U JJIUHBL,

CymmapHas sxectkocTh YBT m 00camHOM TpyOBI COCTABHOTO MAXOBHKA, a TAKKE >KECTKOCTH
KOpITyCa MPHMEHAEMBIX IICHTPATOPOB (PACUIMPUTEIICH) AODKHBI OBITh HE MCHEE YKSCTKOCTH 00CaTHOM
KOJIOHHBIL.

TpebyeMoe COOTHOMIEHUE KeCTKOCTH YBT C HApYKHBIM THAMETPOM, omnpeacacHHbIM 110 (5)~(7), u
JKECTKOCTH CITyCKaeMo#t 00cagHO# KOJIOHHBI

T
Lo~ a1 ©)

Tpebyemoe cOOTHOLIEHUE CyMMapHOH skecTKOCTH YBT ¢ 06caaHoi Tpy©oi#t COCTABHOTO MAXOBHKA
H YKECTKOCTH CITyCKaeMo# 00CaaHOH KOJOHHBI

4 4 4 4
(dHI _del)+(dr~t2 _dez) >1
4 4 =1
dH _dS
rac d, W dy - HApYXXHBIM M BHYTPCHHHM auaMeTp 00cCamHO# TpyObI COCTABHOTO MAXOBHKA

COOTBETCTBCHHO; dj, - ompeaeaeTcs no ycnosuro hopmya (5)-(7);
dy 1 dyp - HapyKHBI ¥ BHYTpeHHUH quametp YBT (178 wmu 203 MM) COCTABHOTO MAXOBHKA.

(10)



Tabmmma IT1.1

fgz{l{eﬁ HeoOxogumMeni| MuHUMaTBHBI He0OX0MMMBIH fuaMeTp YBT HaionoTHOTO KoMITIekTa (MM) B CKBaKUHAX
3¢ HeKTUBHBIA Pa3IUUHBIX JUAMETPOB (MM)
KOJIOHHBI, MM
JIAaMeTp
061;3;%2;16 My | cxBasumEL, MM [640,0(590,0( 540,0 | 490,0 | 444.5 | 3937 [370,0(349.2|320,0[295.3[269,9(244.5[215,9(190,5|161,0
426 451 439 299 | 299 |340%*|407**
377 402 390 273 273 | 299 |340%**
351 376 364 254 | 254 | 299 |340%**
324 351 338 229 | 229 | 299
299 324 312 229 | 229 1254 (299
273 299 286 203 | 203|299 | 254 |254%
245 270 258 203 (203|229 |229*
219 245 232 178 [ 178 | 203 |203*
194 216 205 178 [ 178 [178*
178 198 188 146 | 146 | 178
168 188 178 146 | 146 [146*
146 166 156 146 | 146 [133*
140 159 150 133 133 [133*

* Cityyau IIpuMeHeHHs 0e3My QTOBBIX COEIMHEHUMN.
*#* JluameTprl HeCTaH IapTHBIX cOCTaBHBIX YBT.



Jira o6ecriedeHIs MPOXOAUMOCTH 0OCANHO KOJOHHBI IO CTBOJIY ¢ TAPAHTHHHLIM 0OCCICYCHHEM
€e MPOYHOCTH mpH H3rHOE (O, < [G.]) B 3aBHCHMOCTH OT JKECTKOCTH KonoHHBI (EI), HHTEHCHBHOCTH
HCKPHBJICHHA CTBOJNA CKBAKHHBI (f;), BEIMYHHBI CPCAHCTO 3HAYECHHA 3CHUTHOTO yrima (o) mpH
COOTBETCTBYIOIMUX COOTHOMECHHUAX (D0,) ¥ (d,) onpeaemsiercs: popmynoit

COSX _ ciney |+ Do = an
0.3

=191.10' 2
A 0,1745

ET

>

re E = 2,06 - 10° kH [ =—(d' —d!), m"
64

JlomycTHMas MHTCHCHBHOCTb MCKPHBIICHHS CTBOJIA CKBKHHBI M3 YCJIOBHS NPOYHOCTH O00CAIHOM
KOJIOHHBI TIpH u3rude 3, (rpan/10 M) onpeaensercs Gopmynoi

B, =l,43‘10‘3%+5,73(DM—d”). (12)

Bri6op J0omycTHMOH HHTEHCHBHOCTH HCKDHBICHHS CKBAKHHBI (rpaz/10 M) OCYymIECTBISETCS W3
yenous [B] = min [By, Bo].

Pacuer pasmepos Hana0/10THOTO YuacTka YBT niis KHBK Typonnmnoro oypenmst

Pacuer nmamerpa HamgonotHoro yuactka KHBK ocymectBmaerca mo (5)-(7) B 3aBHCHMOCTH OT
KOHCTPYKTHBHBIX 0COOCHHOCTEH 00CaaHOH KOJOHHBL

Ecnau npuMenseMslit nuaMeTp TypOoOypa OKKETCA MeHbIle dysr, paccunTanHoro mo (5)-(7), 1o
HAJ JOJOTOM HEOOXOAUMO YCTaHOBUTh YBT AOCTATOYHOTO AHAMETPA H AMHHHI 0 (8).

Ecru mmamerp kopmyca T1ypOoOypa IOCTATOYCH Ui OOECTIEYSHHS MPOXOAMMOCTH OOCATHOM
KOJNOHHBL, TO ycTaHoBKa YBT Han nonorom HeoOs3aTenbHA.

Ecmu (popMHpOBaHHE CTBOJIA CKBAKHHBI MPOH3BOAMIOCH OAHOI H3 YKa3aHHBIX B Ta0. I11.2 KHBK,
TO MOJATOTOBKA CTBOJA K CIYCKY 00CAmTHOM KOJIOHHBI MOXKET OCYIUECCTBITHCS ABYMSA-TPEMS HIGKHAMH
CEKIMSMH.

Cocras xomnnekToB KHEK, yCTOHUHBBIX IPOTHB HCKPUBJICHUA NMPH POTOPHOM OypCHHM.

Tabauma I11.2

Howmep JomycTiMast Uncno cexumit YBT mmmaoit mo 24 M xakaas npu AHaMeTpe dysr
KOMIUICKTA | pacueTHas oceBast

KHEK HATDY3Ka, TC 299 273 254 229 203 178 146 133
KHBK(1) o 4,4 1 1,5
KHEK(2) 1o 8,1 1 1 2
KHEK(3) mo 12,5 1 1 3
KHEK®4) mo 18,1 1 1 1 3
KHEK(5) o 23,6 1 1 1 3
KHEK(6) 10 29,8 1 1 1 3
KHBK(7) o 41,2 1 1 1 1 3,5

IIpumep pacuera

HcxonHbie AaHHBIE:

JuameTp CTBOJIA CKBAKUHBI Dy, = 0,2953 M;

Juamerp oOcaaHoit KonoHHEI d, = 0,2445 M,

KoMmnoHoBKa KOIOHHBI OypHIIBHBIX TPYO NpH OypeHnu mox 00CaaHy 0 KOJOHHY d, = 0,2445 Mm:

Honoto D, = 0,2953 M;

VYBTC d,ysr = 0,229 M musoidi 25 M,

VYBTC d,ysr = 0,203 M mmusoii 10 M;

VBTC d,,yET = 0,178 M JmaHOI 165 M;

TBBK dgr = 0,127 M qymsoii 2300 M.

I'my6una cmycka obcamnOH k00HHBI / = 2500 M; rpymnma mMpoYHOCTH CTAaIH 00CAIHOI KOJOHHBI -
P110, romuuna crenku - 11,99 (d, = 0,2205 M), 6,, = 770 MIla, Bec ¢aMHULBI JTHHBL 1 = 69,94 Kr,
auamerp MydTsi d,, = 0,2699 m.

CKBO)XHMHA 3aM0;THCHA GYPOBBIM PACTBOPOM IIOTHOCTEIO p = 2000 Kr/n’.

WHTCHCHBHOCTD HCKPUBIICHHUS CTBOJIA CKBKUHEBI | = 2,05°/10 M.

Cpenuuit 36HUTHBIH YTOII B HHTEPBAEC HCKPUBJICHHS CTBOJIA CKBAXKUHEI ot = 30°.

ITpoBepKa BBHINOTHEHUS YCIOBHH:



a) ycnoBue, BbiTekaromee u3 (popmy (3) u (6)
D, +d o1 0,2953+0,229

=1,02, ycioBHE BBINOJIHEHO

d, +d, > 0,2445+0,2699
0) ycioBue, BHITEKaromee 13 opmy sl (9)
0,229* - 0,090*

—_——= 2,22 >1, yCIIOBHE BBIIOJHEHO
0,2445" —0,2205

B) YCJIOBHE, BhITCKaromee u3 (popmyJsl (8)
~0,2953-0,2290
T 054925
Pacyer 10myCTHMO# HHTCHCHBHOCTH HCKPHBJICHHS CKBAKHHBI W3 YCJIOBHI (opmy sl (11)
Moayns ynpyrocta £ = 2,06 - 10° kH/m

I= ﬂ(o, 2445" -0,2205") = 6,082-10° ",
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=0,790 2,05, ycnoBHE BHIIOJIHEHO

XKecTkocTh 00CaTHOM KOJIOHHBI
EI=2,06-10%- 6,082 - 10° =12530 kH-M*
Bec 0HOTO MOTOHHOTO METpa 00cagHO TPyOBI B OYPOBOM PacTBOPE
m,=m-V, - p)-9,81-10>
m=[69,94 - 0,785 (0,2445% — 0,2205%) - 2000] - 9.8 - 10> =0,51 xH
B - momyctumslit o gopmyne (11), rae cos 30° = 0,866 u sin 30°=0,5
4 0,51 (0,866 ) 0,2953-0,2445
12530 0,30 0,1745
410 G0JIbLIE (PAKTHICCKOH HHTCHCHBHOCTH HCKpHBICHHA (2,05°/10 M)
B3, - momyctumplii mo gpopmyne (12)

2
B, =1,43-107 '%+5,73(0,2731—0,2445)=4,65°/10 M,

>

£ =191-10 =215,

YTO 3HAYUTC/ILHO BBILLIC q)alcrmecxoﬁ HHTCHCHBHOCTH.

BeiBoa
B CTBOJI CKBAKHHBI C TApaMETPaMH, YKa3aHHBIMHU B HCXOJHOH HHG(opMaImy, 00caaHas KOJOHHA C
d,=0,2445 M MOXeT ObITh OECHPEITCTBCHHO AOMYIIEHA 10 32005 063 HapyIICHHS LEIOCTHOCTH.

ITpunoxenue 2

MPOYHOCTHOM PACUET HEHEMEHTHPYEMOJ BEPXHE YACTH OBCAJTHOM
KOJOHHBI

1. Tlpy OPOCKTUPOBAHMU KOHCTPYKUMH CKBA)KHHBI MPOYHOCTHOM pacueT mNpeayCMAaTpPHBACT
ONPEACICHUE AOMYCTUMOHN JIMHBI HEIEMEHTHPYEMOM YacTH OOCATHOW KOJOHHBI L, M, M3 YCIOBHS
NPEIOTBPALICHHU HAPYHICHHUA TPYO INpPU MOJHOW Pas3rpy3ke KOJOHHBI HA LEMCHTHOE KONBIO B
mpoLecce 000PYAOBAHHS YCThSI KOJIOHHOHM TOJIOBKOM.

1.1. B o6meM ciy4yae mpoBEPOUHBIH PACUET OCYIECTBISCTCS IO CIICAYFOIICH 3aBHCHMOCTH

e}
——, ey
1 D-d,
kq| —+

F 4w

rae L - aomycTuMas ATHHA HEIIEMEHTUPYEMOM YaCTH KOJOHHEL, M;

Gy - IPEAEI TEKYUECTH MATEPHATA TPYO, Kre/cM?,

k - xo3(pduuueHT 3amaca NPOIHOCTH,

g - macca 1 n.m. TpyO, Kr/™;

F - II0mA b CEYCHHS TN TPYOBI, CM7;

D, d, - COOTBSTCTBCHHO JMAMETP CTBOJA CKB@KHHBI W HAPYKHBIA OHAMETP TpyO Ha
paccMaTpUBAEMOM YUYACTKE (CCUCHUH), CM;

W - 0ceBOM MOMEHT COTIPOTHBICHHUS TPYO B PACCMATPHBACMOM CEUCHHH, CM°

3 4
="l [y 4. |
2 d

L<




31€ch d, - BHYTPCHHHI AHAMETp TPYO B paCCMATPUBAEMOM CEUCHHH, CM.

1.2. Ilopaaox NpOBEPOYHOTO PacyeTa MPH MPOSKTHPOBAHUI

1.2.1. Ilo ymnee yvacTka L, MpUHATOH M3 yCnoBUA . 2.9 MHCTpyKImH, H3 PaCUETHOH KOMIOHOBKH
KOJIOHHBI ONPEICITHTD JUIHHY CEKUHH C OAHHAKOBOI TOIIHHONH H MAPKOM CTANH.

1.2.2. JIng kaska0ro CEYEHHA HIDKHHX TPYO CEKUMH KOJIOHHBI MPOU3BECTH PACUECT CHA3Y BBEPX HIIH
Hao00poT No opmye

Lig#,
1 D-d
. 7+ 7 H
kq’[F 4, J

i

(2

rae L; - JIMHA KOJIOHHBI OT YCThA J0 PACCMATPHBAEMOTO CEUCHHS,

Oumi, Iy, Dy, W; - COOTBETCTBEHHO MPEACI TEKYYESCTH MaTepHaia TpyO, II0maap CCUCHAS TCa TPYO,
JHAMETP CKBA>KHHBL, 0CEBOH MOMEHT CONPOTHBICHUA TPYO B PACCMATPHBACMOM CCUCHHH;

¢ - CPCTHEB3BCIICHHA 110 JTHHE MAcca TPYO Ha y4acTke L;.

1.2.3. Ilpu yn0BIeTBOPEHHH HEPABEHCTBA (2) pacieT 3aKOHYCH.

1.2.4. TIpn HEyAOBICTBOPECHHH (2) IPHHATH PELICHHE 00 YIPOYHCHHA KOJOHHBI HJIH YMCHBIICHAH
BCIIMYMHBI L. C IEPEPACUETOM.

2. Ilepen 000pyA0OBAHHEM YCThI CKBAKHHBI HCOOXOAHMO:

2.1. Tlo panHBM reo()H3MYECKAX HCCICAOBAHNI OMPEACIIHTD [UIMHY CBOOOIXHOM OT ECMCHTA YACTH
KOJIOHHEI H JHAMETPH HE3aLCMCHTHPOBAHHOTO CTBOJA CKBAKHHBL BrpIOpaTe HEOOX0aHMYIO
rHpopMaHIO B3 (PAKTHIESCKOI KOMIOHOBKH 00CATHOH KOJOHHBL

2.2. ITpon3BeCTH pacyeT CHH3Y BBEPX MM HA000POT Mo (opMmyie

Gs—Fm 3
A 3)
Fa,

3mech (G - Macca KOJIOHHBI OT YCThA 0 PACCMATPUBAEMOTO CCUCHHSL

2.3. IIpu ynoBneTBopeHHH (3) KOJIOHHA MOKET OBITH Pa3rpy kKeHA MOJIHOCTHIO.

2.4. ITpu HeynoBreTBOpeHNH (3):

2.4.1. IIpusrMaeTcs pelicHHE O HEBO3MOXKHOCTH Pa3TPy3KH 0OCATHOM KOJIOHHBL

242. Tlo pemicHHIO PYKOBOACTBA OypOBOH OPraHH3aLMH MOXKET OBITH MPOBEACHO YTOYHCHHC
TTIyOHHBI BO3MOKHOTO 3AIIEMJICHHSA KOJIOHHBI BBIIC «TOJIOBbD> LEMEHTHOTO KOJbLA H3BCCTHBIMH
METOJAMH (HAIPHMEP, MATHHUTHBIM JIOKATOPOM) H BBIIOJHCH JOTIOTHUTEILHBIH PacueT.

Hpumenanua: 1. Bemmuuna k B popMyne (1) npuHuMaeTcst pasHoit 1,25.

2. 3HaueHus ¢; IPMHAMAIOTCS Ge3 yueTa oOlerdeHust Tpyo B 6ypoBOM pacTBOpe.

3. B PaCUCTHBIX 3aBHCHMOCTAX HE YUYMTBHIBACTCI 4YaCTUYHOC 3aBHCAHHMEC KOJIOHHBI 3a CYET TPEHUI H
TIPOCTPAHCTBEHHOTO UCKPHBJICHHS TIPH U3THOE 3a CYET pasrpy3KH.

4. Ha ocHOBaHMM ILIL 2 M 3 HACTOAILIEro IpUMevaHud B popMyiy (3) BHocutes k = 1,10-1,15.

TIpunoxenue 3

METOAHYECKHE YKA3AHHA IO BBIBOPY TAMITIOHA’)KHBIX MATEPUAJIOB U
PACTBOPOB

1. Be16op TAMIIOHA’KHLIX MATEPHAJIOB

Hcxomnas reonoro-rexHudeckas uHopmawms (MI'TH) dopmupyercs ¢ yka3aHueM TIyOHH MO
BCPTHKAIIY U MO JUIMHE KOJIOHHBL

1.1. I'ny6una cnycka 006CagHOH KOJOHHBL

1.2. O6muii HHTEPBAN LEMEHTHPOBAHHA.

1.3. 'nyOnna yCTaHOBKH YCTPOHCTBA CTYNIEHYATOTO ICMEHTHPOBaHus (1o m. 2.13 MHCTpYKIHH).

1.4. MaTepBan yCTaHOBKH MOTAHHOH KOJIOHHBI.

1.5. HTCepBaBbl YCTAHOBKH CEKIHI MPH CITYCKE KOJIOHHBI CeKuksivu (110 1. 2.12 MHCTpYKLHH).

1.6. I'eocTaTiyeCcKkas TEMIEPATypa FOPHBIX MOPOJ;

- Ha TJIyOHHE YCTAaHOBKH OAIIMAKA KOJIOHHBI,

- Ha ry6mHe 3,2 M (HeHTpansHOro cios, kpome MMIT, cM. pasn. 14);

- Ha TIyOHHE yCTPOICTBA CTYICHYATOTO LIEMEHTHPOBAHUS,

- HAa CTBIKC CCKIIHIA;

- HA «TOJIOBE» MOTAHHOH KOJIOHHBL

1.7. ViaTepBans! 3a1€raHusA NOPOJ C HATHYHEM:

- TAJIATA;



- bumoura;

- Cya6(hartos,

- MUHEPATH30BaHHOH CpeIbl ¢ YKa3aHHEM CTCIICHH MHHEPATH3ALKH,

- CEpOBOIOPOAA M YIJICKUCIOTHI C YKAa3aHHEM CoJep KaHuA BO (pimonze B %o 00BEMHBIX.

1.8. ITnoTHOCTH OYpPOBOTO PAcTBOPA.

1.9. [JaBneHms ruapopas3pslBa MOPOA MO ITyOMHAM B HHTEPBAJIC LEMEHTHPOBAHHA OTKPBITOTO
CTBOJIA CKBAKUHBL

Topsizok BBIGOPA THIIA TAMIIOHAXKHOTO MATEPHAJIA (KOMIIO3HIIMIA)

1.10. BpiOOp THIOB TAMIIOHAKHBIX MATCPHANIOB HIH KOMIO3HLHIT (HIDKE - LEMEHTA)
OCYIIECTBIETCS OTACIBHO A/ CTYNCHEH HITH CEKIHH KOJIOHHBL,

1.11. C yuerom TpeboBanmii mo 1. 5.8 WHcTpykimu BoiOupaetcs u3 tadn. I13.1 u I13.4 oqun wm
HECKOJIBKO THIIOB HEMEHTA 10 TEPMOCTOMKOCTH.

IIpumeuarvie. B Tali. I13.4. mpejcTaBieHbl peKOMEH lyeMble KOMIIO3UIMH Il YCIIOBHI CepOBOJOPOJHON U
yrnemcnomoﬁ arpeccuu.

1.12. I'lpoBepseTcsa mpUrogHOCTh nieMeHTa (0B) mo 1. 1.11 jura BhImENeKammero HHTEpBaa.

B ciyuae HEOOXOAMMOCTH IS 3TOTO MHTEPBANA MPHMEHACTCA APYTO# THM (BI) LEMEHTA U3 TalIL
I13.1 u [13.4 mo TEPMOCTOMKOCTH ¥ C TOTIOTHHTCIILHOM Pa30MBKOM HA O JHHTCPBAJIBL

1.13. U3 soiOpammeix mo mm 1.11 m 1.12 THmOB mnEeMeHTa HCKIFOYAIOT LEMEHTHI, HE
VIOBJICTBOPSIOIIHE CTOMKOCTH K arpeCCHU TOPHBIX MOPOA B cooTBeTcTBHH C Tabm. I13.2 B unHTEpBase,
I7Ie Pa3MEemaeTcs IEMEHT M0 OKOHYAHUH MPOIECCA ICMECHTHPOBAHKSL.

1.14. Tlocne mpoueaypsr mo m. 1.13 11 KaOKIOrO HHTEpBANa NMPHHUMACTCS OJMH THII LIEMEHTA C
VUeTOM JMamna3oHa IIoTHOCTeH mo tabdm. I13.2, T13.3, I13.4 u BeImoTHEHAA B JIFOOOH TOYKE HHTEPBaia
LEMCHTHPOBAHN HEPABSHCTBA

P,<095P,, 1)
rae P.. - THAPOCTATHYECKOE JABICHHE COCTABHOTO CTON0A «TAMIIOHAKHBIH PacTBOp (bI) - OypoBoOit
pacTBop»; B MIEPBOM MPHOIIKCHIH Oy ()epHAS KUAKOCTh HE YIHTHIBACTCS,

P., - DaBleHWE THUAPOPA3pbIBa IUIACTA, NMPH OYPCHHUH B YCIOBHAX NOTJIONMICHHH B KadecTse P,
NPHHAMAETCS JABJICHHUE Ha4alIa IOTIOMICHHS.

1.15. TITOTHOCTH TAMIIOHAXKHBIX PACTBOPOB IO HHTEPBAJIAM JOJDKHBI OBITh YOBIBAIOIINMH IO
BBICOTE ¥ OAMHAKOBBIMH AJI1 AAHHOTO THIIA LECMCHTA.

ITnoTHOCTB PaCTBOPA B BEPXHEM MHTCPBAJIC AO/DKHA, KAK IIPABHUJIO, YAOBICTBOPATh YCIOBHIO

Pup 2 Poy + 20, @)

T7I€ Py, - IIOTHOCTh TAMIIOHAKHOTO PAcTBOPA, KI/M’,

Psp = IIOTHOCTH GYPOBOTO PACTBOPA MPH TOCIETHEM J0IOICHHHI Y OYPEHIH CKBAMKIHEL, KI/M.

JIOTIyCKACTCSA COOTHOIIEHHUE P,y = Pg, + 10 AT CTYUACB gy, = 2000 KI/AL.

Tabmmma I13.1

HamveHnoBanue nieMeHTa O6o3nauenne | Crangapr, TY WsroroBurenn
1 2 3 4
1. TloprnanauemMeHT TaMIIO HAXKHBIN TILT I-50 T'OCT 1581-96 |LlemeHTHEIE 3aBOABI
Oe3mo00aBounbIi Ayg Temi. 15-50 °C Poccun
2. TlopTmaHOUEMEHT TAMIOHAKHBIA C TIIT 11-50 T'OCT 1581-96 |LlemeHTHEIE 3aBOABI
MHHEPAJIbHBIME J00aBKaMu A1 Temi. 15-50 Poccun
°C
3. TToprnanauemMeHT tamnoHaxwusr| TILT I-100 T'OCT 1581-96 |LlemeHTHBIE 3aBOABI
0e3mo0aBounblit Aya Temi. 50-100 °C Poccun
4. TloprnasguemeHT TammoHaxubei ¢| TILT II-100 [TOCT 1581-96 |LlemMeHTHBIE 3aBOIBI
MHHEPAJIbHBIME J00aBKaMu Ay Temir. 50-100 Poccun
°C
5. TToprnanguemMeHT tamnoHaxwusri| TTLT II-150 TV 39-00147- |OAO HITO
TeCHaHHUCTHIH 114 Temi. 20-150 °C 001-170-97 [«bypenue»
OAO Unsckuii 3-1
«YTSDKCITUTEIIB»
6. TloprnanguemMeHT tammoHaxubn| TILT II1-O6 [TOCT 1581-96 |LlemMeHTHBIC 3aBOIBI
obneryeHHbIH Amg Temi. 20-50 °C (4-6)-50 Poccun
7. TlopTnangueMeHT tammoHaxuen| TILT IM1-O6 |TOCT 1581-96 |LleMeHTHBIC 3aBOBI



obneryeHHsIi ot Temi. 50-100 °C (4-6)-100 Poccuu
8. TTopTnanguemenT tammonakueni| TIIT-III-YT |TOCT 1581-96 |LleMeHTHBIE 3aBOJIBI
YTSOKENICHHBIH st Temin. 25-50 °C (0-3)-50 Poccun
9. TMoprnananeMeHT tammoHakueni| IIT-II-YT |TOCT 1581-96 |LlcMeHTHBIE 3aBOABI
YTSKEACHHBI Ayt Temi. 50-100 °C (0-3)-100 Poccun
10. IleMeHT TaMIOHAXKHBIA TEPMOCTOMKMI OTT-160 TY 39-00147-
s remn. 80-160 °C 001-170-97
11. LemenT TAMIIOHAYKHBIA OTT-250 TV 39-00147-
TepMocoiecTolKmit it Temit. 160-250 °C 001-170-97 |OAO HITO
12. LlemenT tammonakueni| [[TTY-1,2-160 | TY 39-00147- |«bypenue»
TEPMOCOJIECTOMKHIN YTOKCICHHBIN I TEMIL 001-170-97 [OAO Wmckuit 3-1
80-160 °C «YTSDKEUTEND»
13. LemenT tammonakueni| [[TTY-1,2-250 | TY 39-00147-
TEPMOCOJICCTOMKHI YTSXKCICHHBIA JJISI TEMIL 001-170-97
160-250 °C
Tabmuua I13.2
O0o03HaUCHHE H MOPAAKOBBIH Ne ieMeHTa mo Tabauue I13.1
TIT-I-| TTT- | [IT-I- [TIAT-11-| TIQT-11-| TTIOT-II1-
Bxozmast wiopmans 50 | 150 [ 100 | 100 | 150 | O6(4-6)-50
1 2 3 4 5 6
1. Pexomennyemas|(-2)-20
TEMIIEPaTypHast o6nactb|20-50 + + +
npumeHenus, °C 50-100 + + +
100-160 +
160-250
2. PacueTHas IIOTHOCTH TammoHakuoro| 1900- | 1850- | 1900- | 1850- | 1890- | 1400-1600
pacTBopa, Kr/m’ 1880 | 1830 1880 1930 1820
3. Pexomenayemoe BomoremcHTHOS| 0,44- | 0,48- | 0,44- 0,48- 0,40- | 0,75-1,20
OTHOIICHUC 0,45 0,50 0,46 0,50 0,45
4. TIIOTHOCTB CYXOTO IIEMEHTA, KI/M 3150 | 3120 | 3150 3120 | 2880- [ 2700-2900
2950
5. Ot1noskeHUs B HHTEPBAJC
LCMCHTHPOBAHHUS
Tamur + + + + + +
Bumogur - - - - - -
Cymbgarst + + + + + +
MunepansHas cpeaa ¢ MHHEpanusaume#| + + + + + -
10 40 r/n
Conepxanue CCpoBOOpPOAA B mpeaenax 6- - - - - + -
25% mo 06BeMy
6. Bun(lIpecnas Boga + + + + + +
(romaa Hedts + + + + + -
a3 + + + + + -
["azokoHOEHCAT + + + + + -
7. Maccosaa|[3ameamtern  |JICT 0,1-0,5 | 0,1-0,5| 0,1-0,5
01 CXBaTBHIBAHHUS KML] 0,1-0,8 { 0,1-0,8 | 0,1-0,8
pearenToB B % Tunman 0,1-0,8 { 0,1-0,8 | 0,1-0,8
B IIEpECUETE HA HT® 0,05-0,210,05-0,2(0,05-0,2
cyxoe Ycxopurenu CaCl, 1-3 - - - - 1-3
BEIIECTBO  OT|CXBAT. NaCl 1-3 - - - - 1-3
MacChI Na,CO; 1-3 - - - - 1-3
LIEMEHTA Crabunuzarops |KML] 0,3-2,010,3-2,0 ( 0,3-2,0 | 0,3-2,0 ] 0,3-2,0 0,3-2,0
lunman |0,3-2,0(0,3-2,0 0,3-2,010,3-2,0 0,320 0,3-2,0
IMBC-TP| 0,25- ]0,25-0,6/0,25-0,6(0,25-0,6/0,25-0,6| 0,25-0,6
0,6




[MpoaomxeHue Tabmams: 113.2

O0603HaucHHE U NOPsAAKOBLI Ne iemenTa mo Tabymme [13.1

TTIT-MI- | TIT-111- | T T-11-

BxoaHas uapopMaLus 06 (4-6)- | V1 (0-3)- | YT (0-3)- [LITT-160[LITT-250 ITT V- | ITT Y-
1,2-160 | 1,2-250
100 50 100
7 8 9 10 11 12 13
1. Pexomenayemas|(-2)-20
TeMIIepaTypHas obsacts(20-50 +
npumeHeHus, °C 50-100 + +
100-160 + +
160-250 + +
2. PacyerHas mnoTHOCTP TammoHaxkHoro| 1400- 2000- 2000- 1890- 1890- 2250- 2250-
pacTBopa, Kr/M’ 1600 2300 2300 1820 1820 2080 2080
3. PexoMenmyemoe BogoueMeHTtHoe | 0,75-1,20(0,30-0,40(0,30-0,40| 0,40- 0,40- 0,30-0,36[ 0,30-
OTHOIICHUE 0,45 0,45 0,36
4. TIMOTHOCTB CyXOTO LIEMEHTA, KI/M" 2700- 3400- 3400- 2880- | 2880- | 3400- | 3400-

2900 3800 3800 2940 2940 3600 3600
5. OTIOXKEHUA B HHTEPBAJIC IICMCHTHPOBAHHIS

Tamur + + + + + + +
Bumodur - - - + + - -
Cynasarsr + + + + + + +
MuHepansHas cpeda ¢ MHHEpaIM3auuei 10 - + + + + + +
40 r/n
Cozepkanue CEpoBOIOPOJA B IMpeaenax 6- - - - + + - -
25% mo obpemy
6. Bun|[IpecHas Boga + + + + + + +
¢dmonna Hedrs + + + + + + +
a3 + + + + + + +
lasokonaeHCaT + + + + + + +
7. Maccosas|3amemrenn JICT 0,1-0,5 - 0,1-0,5 | 0,1-0,5 | 0,1-0,5 | 0,1-0,5 | 0,1-0,5
IO CXBATBIBAHUS KMI] 0,1-0,8 - 0,1-0,8 | 0,1-0,8 | 0,1-0,8 | 0,1-0,8 | 0,1-0,8
pearcHToB B 'uman 0,1-0.8 - 0.1-08 | 0,10,8 | 0,1-0,8 | 0,1-6,8 | 0,1-0,8
% B HT® 0,1-0,3 - 0,1-0,3 | 0,1-0,5 | 0,1-0,5 | 0,1-0,5 | 0,1-0,3
mepecyeTe  Ha| YCKOpUTEIH CaCl, - 1-3 - - - - -
cyxoe CXBAT. NaCl - 1-3 - - - - -
BCIICCTBO OT Na,CO; - 1-3 - - - - -
MAacChl Crabummzatopsl  |KMI] 0,3-2,0 | 0,3-2,0 | 0,3-2,0 | 0,3-2,0 | 0,3-2,0 | 0,3-2,0 | 0,3-2,0
LHEMCHTA INuman 0,32,0 | 0,32,0 { 0,3-2,0 | 0,3-2,0 | 0,3-2,0 | 0,3-2,0 | 0,3-2,0
I[IBC-TP | 0,25-0,6 | 0,25-0,6 | 0,25-0,6 | 0,25-0,6 [ 0,25-0,6 | 0,25-0,6 | 0,25-0.6

IIpumeuanus: 1. 3Hak + - peKoMeHyeMas 001acTh IIPUMEHEHUSL.

2. OmnoxeHus Oumodura LEMEHTUPYIOTCS CIELMATHHBIMA COCTABAMUA HA OCHOBE KayCTHYECKOTO MarHe3WTa WM XJIOpPHA
MarHus, 3aTBOPEHHBIMI HAaCHITIEHHBIMU PacTBOpaMy OUIIO(GHTa WM XITOPH/a MarHUSL.

3. IIpu temmeparype oT -2 10 +20 °C IOIDKHBI IIPUMEHSTHCS CHIETMATLHBIE TAMITOHAXKHBIE BSOKYIME MATCPHABI UL HABKHX
TIOJIOKUTENBHBIX ¥ OTPUIIATEIBHBIX TeMIepaTyp. Kak uckiroueHne, JOmyckaercs K MPUMEHEHHIO TaMITOHAKHBINA ITOPTIIAHIIEMEHT
TIITT 1-50 ¢ moGaBkoit 2-6% XIOpHAa KAIBIM.



Tabmumna I13.3

TemneparypHas
00acTh Ot -2 no +20 O120 1050 | Ot 50 1o 100 | Ot 100 mo 160 | Ot 160 70 250
npuMeHeHus, °C
*
*
KOPPO3HOH. 8l 3|2l &gl 3 % 3| 2 | o 2 | 3 §
arpeconn §§§§§§§§§§§§§§§
(0] (@] ] Q Q
1EIHHEIRIHEHEIHE IR IR IR IR
5| E|E|G|E|S|6|5|&8|5|5|&8|5|5]|¢8
B SEIRAR-SE AR RN A
TAMITOHAYKHOTO el el 8l B = 2 21 = Bl 2| = 2 2 = 2
pacTBopa Sl =Bl EB|I°| B[] | E|°|™|®B
HopmanbHoi 12112 + 1,212 5 [3,4|34] 5 101 10 | 10 | 11 [ 11 | 11
MIIOTHOCTH
OO0CTYCHHbBIC 6 6 |—| 6 6 | — |77 | —|—| + + + + | —
YTSOKEICHHBIC + |+ | — 8 8 + 19|19+ |12 12]12]13 |13 | +

YcnoBHbIE 0003HAUCHUST:

* - yMepeHHas arpeccus - OTIOKEHUS TauTa, MUHEPa3aI s IIacTOBBIX BOA 1o 40 1/,

IOBBIIICHHAS ~ arpeccusi - OTIOXKEHWS Owmodura, CcojlepikaHHe cepoBojoposa  Gomee 6%,
BBICOKOMArHE3UAIbHBIE ITTACTOBBIE BOJIB,

— - TIpouepk 0003HAUaeT OTCYTCTBHE I[EMEHTA IS ATUX YCIIOBHIA,

+ - U STHX YCIIOBHM HeoOXO0IuMa HMHAMBHIYyaldbHas pa3paboTka TAMIIOH&KHBIX CHUCTEM Ha OCHOBE
CTaHJapPTHBIX IIEMEHTOB,

1udpsl 1-13 - HoMepa LieMeHTOB 110 Tabi. I13.1.

Tabmma I13 .4
Cocras cmecw, 5.4, % Bomonementrnoe | ITnorHOCTB pacrsopa, TemmeparypHras ogﬂacn
OTHONICHHE KI/M npuMeHeHus, °C
IILT I - 50-60 0,38-0,42 1900-1850 50-160
TICCOK MOJIOTHIH - 50-40
[T I - 45 0,37-0,40 2000-1950 50-160
TIECOK MOJIOTHIH - 30
Gapwr - 25
[T I - 40 0,35-0,38 2050-2000 50-160
TIECOK MOJIOTBIH - 25
Gapwr - 35
[T I -30 0,30-0,35 2200-2100 50-160
TIECOK MOJIOTHIH - 20
6apwur - 50
LITT-160 - 80 0,38-0,42 1880-1820 60-160
30J1a yHOCA - 20
ITITLC-120 - 80 0,38-0,42 1880-1820 60-160
30714 yHOCA - 20
IUIAK - 54 0,40-0,45 1850-1800 80-160
TICCOK MOJIOTHIH - 36
[T 1I-10
Ilpumenanus:

1. TaMIoHaXHBIE KOMIIOZUIMH IIPATOTABIMBAIOTCS U3 CYXUX KOMIIOHEHTOB Ha CIENMAAIBHBIX CMECHTEIBHBIX
YCTaHOBKAaX.

/Jlonywienue: 2 - KOMIIOHEHTHBIE KOMIIO3HMI[MA MOTYT W3IOTAaBIMBATLCSI B IIPOIECCE 3aTBOPEHHS B
COOTBETCTBUH ¢ IIpuIL. 6 MHCTpyKImu.

2. Koppo3noHHasd CTOMKOCTH IIEMEHTHOIO KaMHS M3 CMeCEH yBEIMUMBAaeTCd IMpU Ao0aBKax B KHAIKOCTDH
3aTBOPEHHUS BBICOKOMONEKYJSIPHBIX molmMepoB Tuma KMII, ruman, [IBC, a Takke pearentoB HTO,
JMTHOCYJILGOHATOB H JIp.

3. Koppo3uoHHast CTOMKOCTS IIEMEHTHOTO KaMHS U 3allfiTa 00CaJHBIX TPYO OT KOPPO3UU B YCIOBHIX HAIMYUSA
B IPOJAYKIMH cKBakuHBI HyS 10 25% 0OBeMHBIX 3¢¢eKTUBHO IOBBILIACTCA IPH IPUMEHEHWH LIEMEHTOB Ha




nurakoBoit ocHose (IMIIIC-120, 200 u HKW), o6pabotanubix unruduropoM BOIIM mo TY 6-14-10-137-83
(BBICOKOKMITAITME (PaKIUK IPOU3BOICTBA MOPGOMMHA — OTXOJ XMMUUYECKOTIO IIPOM3BO/ICTBA) B KomuyecTse 0,6-
1,1 % oT Macchl IIeMEHTa.

1.16. Ilpu HEBO3MOXXHOCTHM BBHINOJIHECHHA TpeOoBaHuit mo m 1.14 paccmarpuBacTcs BapHAHT
MPUMEHEHHS OOJIETYEHHON TAMIIOHAKHOW KOMIIO3UITHH WM a3PHPOBAHHOTO TAMIOHAKHOTO PACTBOPA
B COOTBETCTBHH C Pa3a. 4 HACTOAIIETO MPUIL. H IPHUIL 6.

1.17. ]Iyt neMeHTHPOBAHUS CKBAKUHBI METOAOM MPAMON LHUPKY ALY B OAUH IIPHEM, B TOM YUCIIC
IO CTYICHSIM M CEKIUAM, JOIYCKAETCsA, KaK MPABMIIO, IPHMEHEHHE HE 00JIee 2 THIIOB LIEMCHTOB.

Hceknouenue: MO PEUICHUIO OypOBOM OpPraHM3alMM, €CNH JJI1 HIJKHETO HHTEpBama TpeOyercs
oTAeTHbHBIA THI meMeHTa mo 1. 5.8 MHcrpykumm u m. 1.11 mactosmero IlpunoskeHus, MOryT ObITh
HCIOJIb30BAHBI 3 THIIA LIEMEHTA.

1.18. IIpu HEBO3MOXKHOCTHU BBIOIHEHHA TpeboBanuil .. 1.14 u 1.16 paccmarpuBacTCs BapHAHT
CTYNICHYATOr0 HEMCHTUPOBAHMS MM CEKIHOHHOTO CIIyCKa 00CATHOM KOJIOHHBI C YUETOM TPcOOBaHMI
mi. 2.12, 2.14 UHCTpyKIMH.

2. Iloadop penenTyp TAMIOHAKHBIX PACTBOPOB

2.1. ITpu moxbope penenTyp A1 KOHKPETHBIX CKBAKHH IOJICKAT ONMPEACICHHIO B COOTBESTCTBHH C
TpeboBaHmIME pa3a. 6 HCTPYKINH CICAYIOIIE CBOHCTBA TAMIOHAXKHBIX PaCTBOPOB:

- IUIOTHOCTb, B TOM YHCJIE IUIOTHOCTh CYXOr0 IIEMCHTA,

- PaCTEKAEMOCTB;

- BpeM 3aryCTCBaHuU,

- PEOJIOrMYEeCKUE CBOMCTBA - IJIACTHYECKAA BA3KOCTh H JUHAMHYECKOE HANMPSHKCHUE CABHTA,

- BOJOOT/ACIICHHE,

- BOJOOTAa4a (A1 CKBAYKHH C OCJIO)KHEHHBIMH YCIIOBHAMH);

- IPOYHOCTb IIEMEHTHOTO KAMHS MPH H3rHOE U CXKATHH.

Jna PITMC [OMONHHUTEILHO OMPEAC/ETCS HA4Yal0 CXBaTHIBAHMA TMOCHE TCPCMCIIABAHHS
TAMIIOHAKHOTO PACTBOPA B KOHCHCTOMETPE MO MpOrpaMMe, HMHTHPYIOLICH MPOLIECC HEMCHTHPOBAHUS
CKBQ)KUHBI IO BPEMEHH U TEPMOOAPHUESCKUM YCIIOBHAM.

2.2. OnpenencHue IIOTHOCTH TAMIOHAXKHOTO pacTBopa

TT7OTHOCTE CKIOHHBIX K BCHCHHBAHHIO TAMIOHAKHBIX PACTBOPOB HEOOXOJHUMO M3MCPATH ABYMS
croco0amu: TPAIUITHOHHBIM IO ATMOC()EPHBIM TABJICHACM H MO AaBlcHHEM 10 1 MITa.

[MpakTHUeCKH TpPH 3aTBOPCHHH LIEMCHTA YHCTOH BOAOH (0€3 PEarcHTOB) 3a CYET BOBJICUCHHS
BOJIYXAa 3AMCPEHHAA IUIOTHOE PACTBOPA OTIHYACTCA OT HCTHHHOH Ha 20-30 xr/M’. Tlpu BBOIE
XHMPEAreHTOB 3aMEPCHHAS 0¢3 JABJICHHUS INIOTHOCTh PACTBOPA MOXKET OTJIHYATHCS OT HCTHHHOM Ha 20
Kr/M° | Gotee.

[Tpu orcyTcTBHE MPHOOpA I ONPEeAEICHHS IJIOTHOCTH PacTBOpPa MO JABJICHHEM, HCTHHHYIO €ro
IUIOTHOCTb OIIPEACILIFOT PACUCTHBIM MyTEM IO (JopMyJIe:

m,+m,,
o= m m_ @
%y s
1+<
TIPH P, = 1000 kr/ar’ P :%,
—+—-107
Py Y

II€ Py, - PACUCTHAS IIOTHOCTH TAMIIOHAKHOTO PacTBOpa, KI/M";

m, - Macca IEMEHTA, KT

M, - MACCA KUAKOCTH 3aTBOPCHUA, T,

p, - IUIOTHOCTh CYXOTO LEMCHTA, 3AMCPEHHAS B JTA0OPATOPHH A/ KOHKPETHOH MAPTHH LIEMEHTA,
KT/M,

Pyes - TUIOTHOCTb SKHAKOCTH 3aTBOPCHHSA, KI/M;

6
— - BOJOLEMEHTHOE OTHOIICHHE.
Y

PazHuna B IUTOTHOCTAX LEMEHTHOTO PACTBOPA, ONPEACICHHBIX MOJ JABICHUEM H PACUCTHBIM
MyTeM, He TpeBbImacT 2%.

B amamm3e, BBIAaBacMOM JIA0OpATOpHEH, HEOOXOAWMMO VKA3bIBATh HCTUHHYIO (PACUCTHYIO)
IUIOTHOCTh M 3aMEpeHHyI0 mnpubOopoM. IIpH 3TOM 3aMepe ILIOTHOCTH B JAOOpPATOpUH JOJIKEH
HCIOJIB30BATHCS TOT XK THII MPHOOPA, UTO U Ha OYPOBOI.



2.3. PacTekaeMOCTh TAMIIOHAXKHOTO PACTBOpPA, XAPAKTEPHU3YIOIIAd €ro CIOCOOHOCTh K
MPOKAYHBAHHIO HACOCAMH, JOJDKHA ObITh He MeHee 16 cMm. Ompeaensercs o FOCT 26798.1.

2.4. BpeMs 3aryCTE€BaHUA TAMIIOHAKHOTO PACTBOPA JOJDKHO ONPEACIHITECA HA KOHCHCTOMETPE PH
JUHAMAYECKOH TEMITEPATYPE B CPEAHEM 3HAYCHHH JABJCHHA B IEMCHTHPYEMOM HHTEPBAJIC.

JuHAMUYECKYI0 TeMmeparypy y OalmMaka KOJIOHHBI (MY(ThL, CTHIKA CEKUMH) ONPEACIAIOT MO
(hopmye:

T, =L15(4,+T,~t )—ﬂ @
@V T ) 0,0025H

rae T, - TuHAMU4eCKas 3aboiHag Temneparypa, °C;

t, - TeMIepaTypa HeHTPaIbHOTO CII0s (TeMIeparypa Ha riryouse 3,2 M, kpome MMII), °C;

T, - craTuyeckas TeMneparypa Ha 3aboe, °C;

f, - TEMIIEpaTypa BBIXOJAMIETO U3 CKBAKHMHBI 6YPOBOTO PacTBOpA IPH IPOMBIBKE CKBKHHBI TIEPEN
LHeMeHTHpoBaHueM, °C,

t, - TeMIepartypa 3aTBOPASMOT0 TAMIIOHAKHOTO pacTBopa, °C;

H - rny0OunHa 6amMaxa KOJOHHBI (My(ITBL, CTBIKA CEKLHIi) MO BEPTHKAIH, M.

JuHaMuuecKas TeMmeparypa ¢, Ha riyOune L paBHa:

to=T";—tyL+ty mpu 0 <L < 2y o)
-H 3
3

JuHampdeckas temmeparypa mpu L > 2/3H npHHHMAaeTcs NMOCTOAHHOH M OMpEAeisiercs Io
(opmyme (4).

2.5. BoaooTaeacHue M BOAOOTAA4YA TAMIOHAKHOTO PacTBOpAa ONMPEACIAIOTCA B TEX CyYadx, KOoraa
3TH CBOMCTBA PAaCTBOPA PETJIAMEHTHPOBAHBI (CM. pa3a. 6 UHCTpykuum).

2.6. Peonorumdeckue mapaMeTphl TAMIIOHAKHBIX pPAacTBOPOB, - CIPYKTYpHasi BA3KOCTh H
JUHAMAYECKOE HANPSDKCHHE CIBHIA, OMPEICAIOT C MOMOLIbI0 BHCKO3uMeTpa BCH-3 umm apyroro
AHAJIOTHYHOTO MPHOOPA IO 3a4BKe OYPOBOTO MPEAMPHATIA.

2.7. IIpo4HOCTh HEMEHTHOTO KaMHA MpH H3ruOe vepes 24 4 TBEpACHHA TAMIIOHAXKHOTO PacTBOpa
OIIPECTACTCA:

- IIPH TEMIIEPATYPe pa3MeIIEeHI OammMaxa (MyGThl, CThIKA CEKIHET) KOJIOHHBI,

- IIpH TEMIICPAType BEPXHEH TOUKH MOABEMA IEMCHTHOTO PAaCTBOPA.

- II0 YKa3aHUIO OYPOBOTO NMPEIIPHATHSA MPOYHOCTh IEMCHTHOTO KAMHS MOYKET ONPEAEATECA U MPH
JpPYTHX TEMIIEPATyPax MO BHICOTE MOJXBEMA IIEMEHTA.

2.8. ITpoHHIIaeMOCTh TAMIIOHAKHOTO KaMHSA ompeneisietca Ha mpubope tuma ['K-5 wmm apyrom,
HMEIOLIEMCS Ha BOOPY KCHHH JIa0OPaTOPHH.

2.9. Tlpu BBHIOOpPE HCXOMHOM >KHAKOCTH 3ATBOPCHHS TAMIIOHAKHOTO PAcTBOpA PEKOMEHIYETCS
NOJIb30BATHCSI OPUCHTHPOBOYHBIME JAHHBIME TAa0M. [13.5 ¢ mOCICAYIOIMM YTOYHEHHEM €€ PELENTY Pbl
B Clly4yae HEOOXOAMMOCTH BBOJA XHMPCATCHTOB - PETYJATOPOB CBOHCTB C YUETOM TEPMOOAPHUESCKUX
YCIIOBHH LICMECHTHPOBAHKSL

2.10. Tlpn HEBO3MOKHOCTH MOAOOPA PELCHTYPHl TAMIIOHAKHOTO PACTBOPA, YAOBICTBOPAIOIICH
JUHAMHYECKAM TEPMOOAPHYCCKHM YCIIOBHAM BCETO IEMECHTHPYEMOTO MHTEPBAJA, 4 PH MPHMEHECHUH
JBYX THIIOB OCMCHTA - U1 BEPXHCH NOPLHK, PACCMATPHUBAIOTCA BAPHAHTBL;

- JBE peEUENTypHl Uil AAHHOTO THIIA LEMCHTA, HO C YCJIOBHEM INPHMCHCHHs HC Oojiee Tpex
peLenTyp, 3aKaYMBACMBIX IOCICAOBATECIHHO B OZWH NPHEM,

- ABYX-TPEXCTYIICHYATOE ICMCHTHPOBAHAE KOJIOHHBI, CITyCKAEMOH B OHH TIPHEM;

- IBYXCTYTIICHIATOC IECMCHTHPOBAHNC BEPXHCH, 3apaHee 3aJAHHOM CEKI[UHM KOJIOHHBI.

2.11. Pe3ynbrars! moadopa penenTyphbl TAMIIOHAKHOTO PacTBOpa H KaMHs 0(hopMIBIIOTCs 10 (hopme
npun. 11.

2.12. TTonGop penenTyp TAMIOHAXKHBIX PACTBOPOB C MOBBIIICHHBIMH M30JMPYIOIHEMEA CBOUCTBAMH
(PIIMC) ocymectensercs B coorBercTud ¢ P/ 39-0147-009-87 (OAO HITO «bypenue») na 6ase
OIpeCTICHA TPATUIHOHHBIX TAPAMETPOB M MOKA3ATENeH CBOHCTB PaCTBOPA B KAMHAL.

3. Pacuer 00BEMOB TAMIOHAXKHOTO PACTBOPA, SKHIAKOCTH 3aTBOPEHHS, KOJMUCCTBA
MATepHAJIOB
3.1. O6BEM 3aTBOPAEMOTO TAMIIORAKHOTO PACTBOPA V,yp, M

v,, =K, [ZV -0,785(D’L —dzh)} , ©)
1

rae V; - 00beM i-ro y4acTKa CTBOJIA CKBKUHBI C MONIEPEYHBIMH PA3MEPAMH, MAJIO OTIHYAFOIIAMHECS
HA JAHHOM YYaCTKE, M,



D, d - Hapy>XHbIH JHAMETP KOJOHHBI H BHYTPEHHHH HIDKHETO Y4AaCTKA COOTBETCTBEHHO, M;
L - IpOTsHKEHHOCTh HHTEPBAJIA HEMCHTHPOBAHHUA, M;

h - BBICOTA IICMEHTHOI'O CTAKAHA B KOJIOHHE, M;

i - KOJIAYECTBO PACCMATPHBACMBIX YYACTKOB;

K - x03¢(hHIHECHT NOTEPh TAMIOHAKHOTO pacTBOpa, 1,0-1,03.

Tabmuua I13.5
Ne Tloponst, cnararomme CocraB KHIKOCTH [TmotrOCTSH, | ComepskaHue COMU B 1 M
ILIL | LCMCHTHPYEMYIO 30HY 3aTBOPEHHS Kr/m JKHAKOCTH 3aTBOPCHHA, KT
1. [Tamur HacepimeHHBbIH pacTBop 1190 300
XJIOPHJA HATPHA
2. |bumodur HacpimeHHBbIH pacTBop 1320 480
OHImo(dHTA XJIOPHIA MATHHS
3. |Cymsatsr TexHHueckas Boga 1000 -
4. |MunepanuzoBaHHas cpena [TexHudeckas Boga 1000 -
5. |MHuoroneTHEMEP3IbIC 2% pactop CaCl, 1015 20
mopoas! (MMIT)
6. |-"- 4% pactop CaCl, 1032 41
7. |-"- 6% pactBop CaCl, 1049 63

Bemumuunbpl J; MO/DKHBI  BBIABATBCS TeO(M3MHMCCKHM —OPCANPHATHCM IO  PE3yJbTaTaM
HHTEPIPETAIMH  KABCPHONPO(DUIETPAMM HJIH PACCYMTHIBATEC IO YCPCIXHCHHOMY YCIOBHOMY
JUaMETpPy CTBOJA CKBAKUHBI C YYETOM OMNBITA MX pacmm(poBku B AaHHOM paiione. Jlomyckaercs
pacdeT J; IpOU3BOIUTL UL OJHOTHUIHBIX YCJIOBHH OypeHHs, KDOME Ta30BBIX H Ia30KOHICHCATHBIX
CKB)KHH, TI0 YCTAaHOBJICHHBIM B JAHHOM paHOHE 0a30BBIM JAHHBIM.

Bemmunna K, npuHuMaerca paBHoit 1,03 mpu 3aTBOpCHHMEH LEMCHTA OC3 NPHUMCHCHHA, KAK
HCKJIFOUEHHE, OCPEIHUTEILHON eMkocTH, 1,01-1,03 ¢ mpuMEHCHHEM OCPCAHHTCIBHOH eMkocTH, 1,0
OpH 3aTBOPCHHM 3aKPBITHIM crocoboM (mpmir. 6 k HHcTpykmum). [lo cOrnacoBaHmio Mexay
HOJPATYHKOM H 3aKa34ukoM Kod(@dHIueHT 3amaca MokeT ObITh YBCIMYCH B Ciiy4ae OYpeHHS W
LHEMCHTUPOBAHUA CKBAKUH B YCIIOBHAX YACTHIHBIX l'[Ol‘.TIO]J.lCHI/Iﬁ.

O0BeM TAMIIOHAKHOTO PACTBOPA PACCUMTHIBACTCA OTACIBHO A KOKIOH PELENTYPhL, a TAKKE A
KKIOH CTYNICHH IIEMECHTHPOBAHHSL.

3.2. KoIHHecTBO IeMeHTa, MOTpeOHOE isi IPHIroToBNeHHA 1 M° TaMnoHax#Horo pacteopa G, K/ M°

G=p, 22 Q)

TJ€ Py, Prmps Pocs - INIOTHOCTH COOTBETCTBEHHO CYXOT'0 LIEMEHTA, PACTBOPA H YKHIAKOCTH 3aTBOPSHHUA,
KT/,

IINOTHOCTE CyXOHM MACChl CTAHZAPTHBIX LEMEHTOB MO BHAAM Jaetca B TaoOm I13.2. ITmotHocTH
JPYTHX TAMIOHAKHBIX MATCPHAJIOB CICAYET ONPEAEIATh H3BECTHBIM METOAOM.

3.3. O6mas Macca NEMEHTA UL IPHTOTOBJICHIA PACUETHOTO 00eMa TAMIIOHAKHOTO pacteopa G,
K&

G, =K, GV, ®)

rae K, - ko3(QduuMCHT 3amaca, Y4YHMTHIBAIOIIHI MOTEPH LEMCHTA HAa OTCEB MpPH 3arpy3Ke H
pacTbUICHHH NPH 3arpy3ke | 3aTBopeHnH, 1,01-1,05.

JI1s1 CBEXKETro LIEMEHTA, XPAHAIICIOCI BO BIATOHCNPOHHLIAEMOH yrakoBKe (Tape), MpUHUMAeTCa K,
=101

3.4. Bmixom pacteopa m3 1000 xr uemeHtra V,, M, ompeaensercsi B jaboparopuu
IKCICPHMEHTAIBHO.

JUrs npHOH)KSHHOTO PACcYeTa MOXKHO MOJIB30BaThCS (opMyJIoit

v, = LT P08, ©)
PPy = Po)
1+£
HUIH 10 YIPOICHHOMY BHIDAXKCHHIO V= —2.10°, 10)

mp

8
¢ — - BOJOTBEPAOC (BOJOIECMCHTHOE OTHOILCHHCE).
Y




3aMepeHHBII BBIXOA TAMIIOHAXKHOTO PACTBOPA MOXKET JATh 3aBBLILICHHOC 3HAUCHHE, CCIHM IIPU
3aTBOPCHHH LIEMEHTA PACTBOP BCICHHBACTCA 32 CUST BOBJCUCHMA BO3AyXa IPH NEPEMEIIHBAHHU
pactBopa. B 3ToM Ciryuae BBIXO pAaCTBOPA CICAYET OMPEAEIIATh PACUETHBIM Iy TEM.

3.5. O6BeM KUAKOCTH 3aTBOPEHHS V0, M

v, =KG,=, (11)
Y

rae K, - koathduimeHT 3anaca XuAKOCTH 3aTBOPEHIS, MpuHUMaeMsbi 1,03-1,10.

IoBbmmeHHOE 3HaueHUE K, MPUHUMACTCA, €CIH IOCJTE 3aKaYMBAHMA TAMIIOHAKHOTO PACTBOPA B
CKBAKMHY IICMCHTHPOBOYHBIC AarperaThl MPOMBIBAIOTCS OCTATKAMM HCOOPAOOTAHHOM >KMAKOCTH
3aTBOpeHud. [Ipu MCHOTB30BaHMH A1 0OPAOOTKH TAMIOHAKHBIX PACTBOPOB XMMHMYECKHX PEAarcHTOB
NPHHUMATh MHHHMAJIBHOE 3HAa4YeHHE K, a MPOMBIBKY IIEMEHTHPOBOMHBIX ArperaroB OCYLIECTBIIATH
TEXHUYECKOH BOAOH.

3.6. Bemriuza 100aBKM XUMHYCCKHX PEATCHTOB 337ACTCS, KAK MPaBHIo, B % OT MAcChl IIEMCHTA.
KomryecTBO XMMMYECKOTO pEarcHra ¢, B KI, coAepxamerocs B 1 M JKHIKOCTH 3aTBOPEHH,
ompezeeTcs o hopmye

a

9 _103“{ R (12)
TIE @ - KOJHYECTBO XHMHYESCKOTO PeareHTa B % OT MACChI LIEMEHTA.
OO1mee KOTHYECTBO XUMUYECKOTO peareHTa O, 1A V., KT
Oy = Gp Vs 13)

4, PeKOMeI—[IlyeML]e CHIENMUAJILHBIEC TAMIIOHAKHLIC KOMITO3UITNH

4.1. Obner4eHHBIH COCTAB I HU3KHUX HOJOXUTEIbHBIX U 0TpHuareabHbIX (MMII) TeMmeparyp.

Cocras cyxoit cMecH:

- mopraanxuement ITIT I, 11-50 = 92% wmac;

- BCIyUYCHHBIH BEpMHKYIHTOBBIM mecok Mapku 100-250 mo I'OCT 12865-67 mmm BCHyYCHHBIH
TISPIIUTOBBIM NecOK T sxke Mapku mo 'OCT 10332-83 = 8% mac.

ITpurorapmuBaeTcsa A03UpOBaHHOM 3arpy3koit B CMH ¢ neperapHBaHHEM.

3arsopsiercs Ha 6-8% pactBopa CaCl,.

[TI0THOCTb TAMIIOHAKHOTO PacTBopa 1400-1580 Kkr/n’.

4.2. O0neryeHHbIH COCTAB CO CTEKJLIHHBIMH MHKpPOC()epaMH.

Cocras Cyxoif cMecH:

- mopraanauement ITIT 1, 11-50, 100 = 94-96% mac;

- AMIPESTHPOBAHHEIC CTEKTHABIC MAKPOc(hepst Tima MC-A9 rpynns b2 = 6-4% mMac.

IIpuroTaBiuBaeTcsa K03HMPOBaHHOM 3arpy3kod CMH ¢ neperapuBaHHEM.

3arBopserca Ha 4-6% pactBope CaCl, (p = 1030-1050 kr/M°) ¢ noGaskoit 0,01-0,02% HTOK.

TI10THOCTS TAMIIOHAXKHOTO pacTBopa 1400-1500 kr/m’.

4.3, Pacumpsronmics TAMIOHAKHBIH PAaCTBOP-KAMCHb.

Cocras cyxoit cMecH:

- tuapoxapboamoMuHaTHas Jodaska TY 5743-066-00194027-94 = 2-7% mac;

- mopraaauement LT I, 11-50 = 86-96%;

- runc no 'OCT 125-79 = 2-7% mac.

3aTBopseTcsa HA Boxe ¢ JoOaBko# mpu Heooxommmoctd HT® umu Ha pacteope CaCl, ¢ B/L[=0,5.

TIpunoxenue 4
THAPABJIHYECKAS IPOTPAMMA HEMEHTHPOBAHHSA OBCAJTHOM KOJIOHHBI

CTpyKTypa rijipaB/IMt4ecKoii MporpaMMbl HEMEHTHPOBAHHS
Pacuernas cxema

1. Paccumrates HEOOXOAMMYH momady () 111 OOCCHCUYCHHA DPEXKHMMA TCUCHHSA TAMIIOHAKHOTO
pacTBopa B mpu3a00HHO# 30HE CKBAKUHBI B 3aTPYOHOM IIPOCTPAHCTBE:

- TypOyIEeHTHOTO O,,,

- mpOoOKOBOTO (..

2. PaccumraTh MAKCHMAJIBHO AOMYCTHMOE 3a00ifHOS MaBICHUE [P;] M3 YCIOBHS MPEAOTBPALICHUSL
TOTJIOMEHUH MIIK THAPOpaspeisa mopod: [P;] = 0,95 P, ..



3. IlpuHATH A4 Ha4Yaa CYETA MAKCHMAILHO BO3MOXKHYK) CYMMApHYH nmojgavy LA TaMImoHa>kHOTO
pacteopa (J,,, OTKAYHBAEMOTO M3 OCPECAHUTEILHOH EMKOCTH (€H) B COOTBETCTBHH C TEXHOJOTHICCKOH
CXEMO IECMCHTHPOBAHHA (MPHIL 6).

4. Paccumrats aaBneHue Ha BM u 3aboiiHoe nasnenue 1 O, no 6ypoBoMy pactBopy, Pg, H P..

5. IIpOBEpHTH BBIIOIHCHUC YCIOBHH:

el

[2.]

P,<[P] 2
rze [Pyl [Py.] - ZomycTHMOE JaBlIeHHE HA IEMEHTHPOBOYHYIO IOJIOBKY (BEpXHHE TPYOBI KOJIOHHBI)
u LIA COOTBETCTBCHHO.

6. Ilpn BemoxHeHNH ycnoswii (1) u (2) npuaars Q., = O, A HAYaja 3aKAYHBAHHA TAMIOHAKHOTO
pacrtsopa.

IIpom3BecTH 3aKaYMBAHKE BCETO 00BbEMA TAMIIOHAXKHOTO PACTBOpa ¢ mojaueii .,

7. Ilpu HEBBHIMOMHEHUH OAHOTO M3 ycnoBmil (1) mwma (2) paccUuTaTh HOBOE 3Ha4YeHHE (., CHIDKAA
ToJa4yy CTYNEHsAMH 3-5 JI/C, A0 HX BHINOJIHCHHA.

Ipom3BecTH 3aKaYHBAHAC BCETO 00BEMA TAMIIOHAKHOTO PACTBOPA ¢ HAPALIMBAHKACM MOAAYH OT O,
10 O,,, He TIpeBbImast Pg,,.

8. PaccuuraTh NOJOKCHHE «TOJOBBDY TAMIIOHAKHOTO PACTBOpPA MO OKOHYAHHWH 3aKAYHBAHMA BCETO
obOnema.

8.1. TaMnOHAKHBIHA PacTBOP HE BHIMICT H3 OamMaka 00CaxHO KOJIOHHBL.

8.1.1. HavaTs mpoAaBIMBaHAE TAMIIOHAXKHOTO PACTBOPA ¢ mojayeii O,, A0 0AmMaka KOJOHHBL

8.1.2. Brruuciuth HEOOXOMMBIH 00BEM TAMIOHAKHOTO PacTBoOpa V', A MOABEMA BBIIIE KPOBIIH
TIPOJYKTUBHOTO TOPU30HTA (MpH €ro oTcyTcTBHH - HA 150-200 M ot 3a00s) 0Omcit BHICOTOH /. Ha
BbICOTY 75-150 M.

8.1.3. Beramciuts 3a00itHOE JaBneHuE Py, IPH MONOKEHUH TAMIIOHAXKHOTO PACTBOPA HA BHICOTE /1,
u nogaje Q,,

8.1.4. TTposeputs ycmosust (2) u O, < 0., (3)

8.1.4.1. Ilpu BemonHEHUU ycaoBUH (2) H (3) MPOAABHTH TAMNOHAKHBIA PACTBOP 00BEMOM V7, C
noaaueH Q,,.

8.1.4.2. Tlpu HeBBIOJHEHHH YCHOBHH (2) W (3) NPOAABIHBAHHE TAMIOHAKHOTO pPacTBOpa
00BeMOM V3, pom3BecTH ¢ mogaueit O, 0 Q.

8.2. TaMmOHaKHBIA PacTBOP BHILIEH H3 OammMaka 00cagHOHM KOJOHHBL ITpOM3BECTH pacueThl U
onepanuu mo m.u. 8.1.1-8.1.4.

9. OmpeaemUTs MAKCHMATIBHO BO3MOXKHYIO NMOAAYY (., IPH MOJNOKCHHH TAMIOHAKHOTO PacTBOpa
HA BBICOTE /1, 0 ycaoBmwsaM (1) u (2).

10. OmpenemuTs MAaKCHMATIBHO BO3MOXKHYIO 04y (J,,, IPH MOABEME TAMIOHAKHOTO PACTBOPA A0
BRIDABHHBAHHA YPOBHA B TPyOax M 3aTpyOHOM NPOCTPAHCTBE M HA TNPOSKTHYKO BBICOTY /1, IO
yeaoBuaM (1) u (2). IIpoaapauBaHHe TAMIIOHAYKHOTO PACTBOPA IMPOM3BECTH CO CHIDKEHHEM MOJAYH IO
JMHECHHOM 3aBUCHMOCTH MEKIY KOHTPOJIbHBIMH TOUKAMH.

11. 3aduxcHpoBaTh MO BCEM KOHTPOIBLHBIM TOYKAM JAaBiicHHC HA BM H 00BEMBI TAMIIOHAKHOTO
pacTBOpa M MPOAABOYHOM XKMAKOCTH 1 pacyeTa rpauka - mporpammsl Pg, = AV, ).

3nech V' u ¢ - 06eMBI NOPLHI 3aKAYABACMBIX SKHAKOCTCH (TAMIIOHAXHOTO H GYPOBOrO pacTeopa) u
IPOJO/DKUTEIBHOCTD MX 3aKAUYUBAHIS B PACUCTHOM PEKAME.

12. B caydae HEBO3MOXKHOCTH PEANM3ANHH IPOrpaMMbI IEMEHTHPOBAHUA JUIL MOJBEMA
TAMIIOHAKHOTO PACTBOPA B OAMH IPHEM HA BBICOTY BCETO HEMCHTHPYEMOTO HHTEPBANA, MPHHATYIO C
yueroM I 2.13 u mpui. 3 VHCTpYKIMH, B CBA3H C HCBO3MOXKHOCTBIO BBHINOJHEHUA ycnosuid (1) 1 (2)
HACTOSmIEro ITpMIOKeHUS WIHM W3-32 YPSIMCPHOM JUTHTCIHHOCTH MPOLECCA A/ BBHIIOJHCHHS HX,
TIPUHUMACTCA PEIICHHUE O CTYNICHYATOM HEMCHTHPOBAHUH C COCTABICHHEM MPOTPAMMBI MPOLECCA I
Ka)KIOH CTYNCHH.

P @

PeoJiornueckue mapaMerpebl i XapakTePHCTHKA 0YPOBOr0 U TAMIOHAYKHOIO PACTBOPOB

1. Peonorumyeckue mapameTpsl OypoBOro pacTBOpa NPHHAMAIOTCA M3 HH()OPMAIMH IO IPOLECCY
yIIyOneHMS CKBRKHHEL B cCilyyac HX OTCYTCTBHS ONPCACIBIOTCA JIAOOPATOPHBIM IyTEM MpH
MOATOTOBKE K KPEIUICHHUIO CKBAKUHBI (CM. HEDKE).

2. Peomormyeckue CBOMCTBA OypOBOrO H TAMIIOHA)KHOTO PACTBOPOB CICAYCT OMPEACIATH C
HCTIOTB30BaHUEM POTALMOHHOTO BHCKO3uMeTpa. Hambonee mpHMEHHM AJIA pacCMarpuBaeMoil 3amaun
JBEHAAUATHCKOPOCTHOM MPHOop VG; BO3MOXKHBIH BAPHAHT - MIECCTHCKOPOCTHOM.

3. ITopsanok u3MEpEHU CICAY FOILHIA:



3.1. ITpoba TaMnoHaKHOro (OypOBOr0) PAacTBOPA NMEPEMEINMBACTCA B BUCKOZHMETPE B TeUucHHE 20
MuH 1py 600 00/MHH U TeMIIepaType, PaBHOH CpeaHEH BEMMUIHHE MEKAY AMHAMIMCCKOM 3a00HHOM H
YCTBEBOU.

3.2. Ycranasmusaetcsa 300 00/MuH.

3.3. Uepe3 60 ¢ pabOTHI BUCKO3UMETPA CHAMACTCA MOKA3aHue mpudopa O3q, rpaz.

3.4. Camsuts crynensamu 20 ¢ 000poTsI mpuOOpa 10 3 00/MUH M H3MEPUTH MOKA3aHHE PHOOpa 0.

4. Beraucmrh

0.
n=0,51g22 4
g . )
1,0666,,,
511" ©)
PacuerHbie 3aBHCHMOCTH
5. CKOpPOCTh HHCXO/UAIICTO MIOTOKA B TPyOaXx,
Q
vo=—2 6
" 0,785-d’ ©
e O - moJaua KUIKOCTH, M/C;
d,, - BHYTPSHHHH THAMETP TPYO, M.
0,168-v>"-d” -
Re, = %108, -4, pP , %)
k-8

3

TZIC p - TUIOTHOCTD JKHAKOCTH, KI/M",

Hpumeuanune. 31ecy ¥ HUKe U CIydaeB IIEPEMEHHBIX IapaMeTPOB MO JPIMHE KaHAla, BXOJSIIUX B
pacyeTHbIE 3aBUCUMOCTH, PaCUETHI IPOM3BOUTH II0 COOTBETCTBYIONUM YYaCTKaM.

6. JIng 3aTpyOHOTO MPOCTPAHCTBA

Y
v, = : @®)
0.785-(D* —d’)
rae D, d - COOTBETCTBEHHO JHAMETP CTBOJIA CKBAYKUHBI H HAPY KHBINA AUAMETP TPYO, M
0,168-v™" . p-(D—d)"
Re, = - p( ) )
k-8
7. THApaBIHYECKHE TIOTEPH, KT/CM”, B TPy6aX MPH CTPYKTYPHOM (IAMHHAPHOM) PEXKHME
A-Lp-Vv?
AP, =10 222V (10)
2d,
re: p - IIOTHOCTD YKHAKOCTH, KI/M;
— 16 .
Re, ’

L - IpOTsHKCHHOCTH KAHAMA, M.
8. 'uapaBiHyeCKHE NOTEPH B 3aTPyOHOM MPOCTPAHCTBE NMPH CTPYKTYPHOM (JIAMHHAPHOM) PEIKHME

AP =10 2L P, an
? 2(D-d)
16
3mech A =—
R 3
9. JIyia TypOyJICHTHOTO PESKHAMA:
A= R:,, : 12)

_lg(n)+3,93 . 1,751g(n)
50 7

10. MunuManbHas nojada Juis 00ecIeyeHHs TyPOYJICHTHOTO PEKUMA B 3aTpyOHOM MPOCTPAHCTBE
1

64Re_-k (244 Y [
=240(D* -d*)-| —2—.| =——
0, =240( ){ > (D_d” (13)

rac a



11. J1n1 mpoOKOBOTO pexuMa B 3aTPyOHOM MPOCTPaHCTBe (mpu 3ToM Re = 100)

1
6400-k (2,44 Y |
P D-d
B ¢opmyne (13) BemuumHa Re,, - KPHTHUCCKAS BEIMYHHA YHCIA PeiHOMBACA MPHHUMACTCH M3
Ta6JII/IIJ;I>I B 3aBHCHMOCTH OT BCJIUYHHEI 77

0, =240(D* —d?)- (14)

n Re,, n Re,,
0,95 3000 0,55 3400
0,85 3100 0,45 3500
0,75 3200 0,35 3600
0,65 3300 0,25 3700

0 3800

TIpunoxenue 5

IMPUMEPHOE COAEPXAHHUE ®OPMBI INTAHA PABOT HA KPEIIJIEHHE
CKBAKHHBI

1. HoMep CKBROKUHBI U IIOAH (MECTOPOKICHHUE).

2. Haznauenue 00camHON KOJOHHBL

3. luametp 00CaTHOM KOJIOHHBL, B TOM YHCJIC ABYX-TPEXPA3MEPHOIH.

I'myOuHBI O ATTMHE KOJIOHHEL

- CIyCKA KOJIOHHBI,

- IEPEXOAA THAMETPOB;

- YCTPOMCTB CTYIIEHYATOTO LIEMECHTHPOBAHHUS,

- CTHIKA CCKLIHH;

- HHTEPBAJBI IEMCHTHPOBAHHSL.

4. CBexeHMS O CKBAKHHE.

4.1. I'nyOuna 32005 CKBAyKUHBI;

- IO MPOTsUKCHHOCTH CTBOJIA;

- IO BEPTHKAJIH.

4.2, BCckpsIThIH 3a00€M CTpaTHrpaduuIcCKuii TOpH3OHT.

4.3, Jlmamerp u riIyOHMHA CHyCKa TNPCABIAYINCH KOJOHHBI MO JUIMHE, B TOM YHCJIC IIpH
JABYXPa3MEPHOH HIIH MOTAHHOH KOJIOHHE - IIyOHHA Iepexo/ia.

4.4, HoMuHanbHBIH JHAMETP OTKPHITOTO CTBOJIA CKBAYKAHBL

4.5. YxpynHCHHBIC HHTEPBANbI CTBOJIA C YKA3aHACM OCPCTHCHHOTO JHAMETPA MO KABEPHOMEPY
(npoduneMepy) H HATHYHA SKSJIOOHBIX BHIDAOOTOK.

4.6. B mnpunoxkeHHH: KaBEpHO- H mpodmicrpamMMa, Ta0NMOA WMHIJIHHOMETPHH H CXEMa
(haxTHUECKOTO MPOQHUIA CTBOJIA B BEPTUKATIHGHON U TOPH3OHTAIBHON MIOCKOCTH.

4.7. Tun, mapameTpbl OypOBOTO PacTBOPa, COACPIKAHHE CMA3BIBAOIIMX, HHIHOMPYIOIUX H APYTHX
J100aBOK M0 OKOHYAHHH MOCJIETHETO AOJOICHHS.

4.8. Buosl H Xapakrep HMEBIIHX MECTO OCIOKHCHHH B TPOLECCE YINIYONCHHS CKBAKHHBI
TIOHHTEPBAJIBHO.

Buael u pe3ysbTarhl NPOBOAMBIIAXCS MCPONPHATHH IO JHMKBHIALMH HMEBIIHX MECTO
OCIIOYKHCHHH.

4.9. CocTOsIHHE CKBAYKHHBI MPH MOCIICAHUX TOJOICHHIX.

4.10. dakrTuueckue (MpH OTCYTCTBHH JAHHBIX - ONCHOYHEIC, MPOCKTHBIC) IIACTOBBIC JABJICHHA MO
KPOBJIE OTKPBITHIX ILJIACTOB H IJTyOHHE MO BEPTHKAJIH.

4.11. Temneparypa:

- cTaTHyYecKas Ha 3a00€ M MPOESKTHO «TOJIOBES» ICMCHTA,

- I3MEPEHHAA Ha 3200€ U «T0JIOBE» IEMEHTA Yepe3  vac 0e3 MPOMBIBKH,

- BBIXOJALIETO HA YyCThe OYpOBOTO pacTBOpa NpH NOCIHCAHEM JOJONCHHH C YKa3aHHEM
TIPOHM3BOAUTENBHOCTH OYPOBBIX HACOCOB.

5. KomnoHoBKa 00CamHOH KOJOHHBI IO JJIHHAM CCKOMid Tpy0 B MOpAOKE CIOyCKa H
TEXHOJIOT HYECKOH OCHACTKH C YKA3aHHEM PACCTOSHHA OT OANIMAaKa KOJIOHHBI IIO3JIEMEHTHO !

- HAPY>KHbIH JuameTp TpyO, QHIbTpa | €ro THIT,

- TOJIHHA CTCHKH TPYO,



- Mapka CTaiu Tpyo;

- TUI, WH)pP BHYTPHKOTIOHHOH OCHACTKI,

- THI, AP 3aKOJOHHOW OCHACTKH.

6. IToaroroBUTCIbHBIC PA0OTHI K KPEIUICHHIO CKBAXKMHBI C NEPEYHEM KOHKPETHBIX paboT IO
00BEMY, COCPKAHHIO M CPOKAM.

6.1. BypoBoc H BCHOMOIarcibHOEC OOOPYJOBAHUE, BBHINIKA, IPY30MOIBEMHOC OOOPYZOBAHHE,
OypOBBIE HACOCHI, IUPKY/LAHOHHAA CHCTEMA, MMPOTHBOBBIOPOCOBOE 0OOPYIOBAHHE, TOTOIHHTEILHBIC
BPEMEHHBIE COOPY/KCHHL.

6.2. O6caguble TPYObL, MEPEBOAHUKH IS 00CATHOH KOJIOHHBL

6.3. TeXHOIOTHUYECKAsI OCHACTKA 00CATHOM KOIOHHBL

6.4. TexHuueCKHe CPEACTBA A 3aXBATA, CBHHYMBAHUA M CIYCKA TpyO, TIepMETH3HPYIOIIHE
COCTaBHI 11 Pe3b0OBBIX COCTUHEHHUH; MAOTOHBI A1 TPYO.

6.5. TaMnOHAKHBIE MATEPHATBL U CMECH, XMMHUCCKUES PEATCHTEL

B mpuioykeHUH: aHAIH3 MO0 IIEMEHTA, IEMEHTHOTO PacTBOPa, KAMHI.

6.6. PesepBHbIN OypoBOH pacTBOP, MAaTCPUATLI H XUMHYSCKHUE PEATSHTHI I MPUTOTOBICHHSI H
06paboTKm OYpOBOTO PacTBOPA.

TexHu4ueCKas BOAA C YKAa3aHUEM HCTOYHUKA BOAOCHAOKCHU.

JKuakocTh 3aTBOPEHHS, IPUTOTOBIACMAs 3a07IaTOBPEMEHHO (HAIIPHMEDP, OCHTOHHTOBBIN PACTBOP).

6.7. Jomomautensuble 3neMeHThl KHBK A7 MOATOTOBKH CTBOJIA CKBAKHUHBI K KPETLJICHUIO.

6.8. B IIPHJIOKCHUM: IPOYKE JOIOIHHTEIBHBIC HHCTPYMEHTHI, MATCPHANbI H AP.

7. IToATOTOBKA CTBOJA CKBAKUHBI K KPEIUICHHUIO:

7.1. KHBK B TeXHOIOrHYECKOH MOCICA0BATEIbHOCTH MPHMEHEHHA.

7.2. Pe:kuMBI TEXHOJIOTHYECKHX ONIEPAIMH B CKBAYKHHE.

7.3. TpeboBaHus kK OypOBOMY PACTBOPY.

7.4. Yxa3aHHA IO KOHTPOJIO Oy PUIBHBIX TPYO.

8. Cmyck 00cagHO KOJIOHHEL

8.1. VkazaHmd MO NPHMEHCHHIO KJIHHOBBIX 3aXBATOB, CHAHICPOB, 3JCBAaTOPOB IO JUIHHE
CITyCKaeMBIX TPyO.

8.2. Yka3aHus N0 MIAONIOHHPOBAHHIO TPYO MOCEKIHOHHO (THIBI H Pa3MEPHI MIAGIOHOB).

8.3. YKa3aHus 0 NPEMECHEHUIO TEPMETH3HPYFOLIUX COCTABOB.

8.4. Vka3aHuWs MO CBHHYHBAHMIO M 3AaKPCIUICHHIO PC3bOOBBIX COCAMHCHHIT (KIFOUH, KPYTAIHE
MOMEHTHI 0 THIIOPA3MepaM TPpyO, KOHTPOJIb CTCIICHA 3aKPCIUICHHS).

8.5. Ocobblc yka3aHusA mo cOOPKE H MOHTAXKY JIEMEHTOB TEXHOJIOTHYECKO I OCHACTKH.

8.6. PexxuM 1 KOHTPOJIb CIyCKa 00CaTHOH KOJIOHHBI

- CKOPOCTb CIyCKA (JBIDKCHHS) KOJIOHHBI HOMHTCPBAIILHO,

- KOHTPOJIb 32 3aNOJHEHACM KOJIOHHEI 6y POBBIM PACTBOPOM H BHITSCHCHHEM PACTBOPA HA YCTHE,

- TIyOHHEI, PEXUMBI, MPOJOJDKHTCIBHOCTh IPOMCEKYTOYHBIX MPOMBIBOK H MOCHE JOMyCKa
KOJIOHHBI,

- TpeboBaHus K 6y pOBOMY pacTBOpYy;

- MEPONPHATHA IO NMPCIYNPSHKACHAI H JIMKBHIANHA OCIOKHCHHI MPH CIYCKE H MO OKOHYAHHH
CITyCKa;

- 0cO0BIC YKA3aHHA MO JOIMYCKY KOJOHHEL, B TOM YHCIIC C YUETOM CNCHHANBHOM TEXHOIOTHYECKO
OCHACTKH;

- ONEPALHH B ICPHOJ OTOTOBKH K IICMCHTHPOBAHHIO.

9. LleMeHTHpOBAaHHE 00CATHOM KOJIOHHBL.

9.1. B mpunosxeHHU: paboymii IIAH MO HEMEHTHPOBAHHIO TAMMNOHAKHOTO NMpeampuATHA (LeXa) B
COOTBETCTBHH C 3aJlaHHEM OYPOBOTO IPEAIPHATHS.

9.2. Texnomormdeckas TNOCICAOBATENLHOCTE H COJACPXKAHHE oONepauuii mo o0OBA3KE YCTbA
CKBA)KHHBL, CMCHTHPOBOYHOH W BCIIOMOTATCILHOM TEXHHKH.

9.3. IIpouecc IEMEHTHPOBAHHSA B TEXHOJNOTHYECKOH MOCIEOBATEILHOCTH C YKA3aHHEM CPEICTB H
METOI0B KOHTPOJISL:

- Oy pepHAS KHIAKOCTH, OOBCM H PCIKAM 3aKAYHBAHHUA,

- Pa3aEIHTEIIbHBIC IPOOKH;

- 3aTBOPCHHE H KOHTPONb TAMIIOHAXKHOTO pPAcTBOpA, OOBEMBI H HAapaMEeTphl PacTBOpa MO
OTACTbHBIM MOPLHIAM;

- 3aKAQUMBAHHC TAMIIOHA)KHOTO PAaCTBOPA, PEXKUM 3aKAUHBAHUA,

- MPOJABIMBAHKE TAMIOHAKHOTO PACTBOPA, PEKUM MPOJABIHBAHUSA, KOHTPOb, B TOM YHCIEC MPH
OIpeICTICHAN ABJICHAS «CTOID).

B mpunoxeHuu: rpaQEk pexmMa LNEMEHTHPOBAHHA OOCANHON KOJIOHHBI C YKa3aHHEM OOBEMOB
3aKAYMBACMBIX  JKMAKOCTCH W JaBideHHMd Ha  BM-700  (UEMEHTHPOBOYHOH  IOJIOBKE)



mu(phepeHIUPOBAaHHO MO 00BEMaM M BPEMECHH B COOTBETCTBHH C THAPABIMYCCKOM MPOrpamMmoH
LECMCHTHUPOBAHUS, COCTABIISICMOH B COOTBETCTBHH C IPUJL. 4 k HacTosmieH MHCTpyKimn.

IHpumeuanusn:

1. IemecooGpasuo paspabathBaTh OTAENBHBIE GopMbl IDtaHa paGoT IS KOHAYKTOpa, 0OCaHON KOJIOHHSI,
CIIyCKaeMoO# B OJIMH TIpHEM W IIEMEHTHPYEMOM B OJWH IIPUEM WIH B JIBE-TpU CTYIICHH, 0OCaJHON KOJOHHEL,
CITyCKacMOM CEKIMIMU.

2. CopmeprkatenbHas yacTh [D1aHa paGoT DOKHA COCTABIATHCS HA OCHOBAHWM COOTBETCTBYIOIMX Pa3felioB
HacTtosmel HCTpyKIuu.

3. B ¢popme Ilmana paGoT 1ipexycMOTPETS:

- YTBEPKAAIOUIYIO U COITIACYIOMIYIO ITOIIICH PYKOBOIUTEI (€if) OypOoBOTo IpeJIIpUsITUI U 3aKa3umKa:

- ykazamns gomkHocTed u GYO jmIl, OTBETCTBEHHBIX 32 OTAETbHBIE BUABI paboT 1o 1lnany;

- TIOIITHCH JIVIIT - UCIIOTTHUTENEl paGoT.

IMpunoxenue 6

BBIBOP COCTABA IEMEHTHPOBOUYHOI'O OBOPY/IOBAHMAI.
TEXHOJOI'HMYECKHE CXEMbI HEMEHTHPOBAHMSA

1. Be16op cocTaBa HEMEHTUPOBOHOT0 060PYXOBAHASA

B 00s3aTempHbIH COCTAB LIEMEHTUPOBOYHOTO 000PYIOBAHUS BXOJAT:

- HacocHbIe ycTaHOBKU (HY);

- cMecuTenbHble yeraHoBKH (CVY);

- OCpeHHUTEIbHBIE YCTaHOBKH (OY);

- 6s1ox MaHu(oIBEA0B (BM);

- cTaHms KoHTpoa ueMeHTupoBanis (CK).

Jnd  LEMCHTUPOBAHMA  A’PHPOBAHHBIMH ~ TAMIOHAXKHBIMH ~ CHCTEMAMH  JONOJHUTCIBHO
HCTIOJIB3Y €TCSI KOMITPECCOP.

B rabmumax I16.1-16.6 mpencTaBieHBl OCHOBHBIE CBEACHHA IO LIEMEHTHPOBOYHOMY
000pYAOBAaHHIO OTEUECTBEHHOTO MPOU3BOACTBA, B TOM ynciae HY - aHanmoru (pupmel XammHOypToH.

C menpl0 MakCHMambHO  3((EKTHBHOTO  HCHOJIB30BAHMA  LEMECHTHPOBOYHOH  TEXHHKH
OTEUECTBEHHOTO NMPOM3BOJACTBA U COKPAILICHHA KOJIMYSCTBA yCTaHOBOK HY 1M mposencHms OmHOM
ONepalyy LEMEHTUPOBAHNUA 3a 0a30BBI BAPHAHT HA3ECMHBIX TCXHOJOTHYCCKUX CXCM IMPHHATA CXCMA,
NpeIyCMATPUBAIOMAA 3aTBOPCHHC TAMIIOHAKHOTO PACTBOPA CTAHAAPTHBIMH THIPOBAKYYMHBIMHA
CMECUTEIIIMH C HCIOJB30BAHMEM HACOCOB BBICOKOTO JapncHHsA HY 119 momayd >KHAKOCTH
3aTBOPCHHUA. 3aTBOPACMBIN TAMIIOHAKHBIN PACTBOP HPH 3TOM MOJACTCA B OCPCAHHTCIBHYIO (BIC)
emrocte () OY. B OV pactBOp OCpemHAETCs, HAKAILUIABACTCS, IOABCPracTCs B Cly4ac
HCOOXOMUMOCTH  KOHAWLIHOHHPOBAHHUEO METOJOM  PCUHPKYISIMA H  TOCIC  HAKOIUICHHS
TEXHOJIOTHYECCKH HEOOX0AUMOT0 00BbeMAa MAPAILICTBHO C 3aTBOPCHACM HATHECTACTCA B CKBAKHHY .

Cokpamenue koamdecTBa HY 10 CpPaBHEHHIO C «TPAOHIHOHHOW» CXCMOM  OOBS3KH
LEMECHTUPOBOYHOH TEXHUKH OOECIIEUMBACTCA 3a CYET TOro, 4ro pabora Kaxkmoi ycraHoBka CY
obecneunBacTcsa oaHOM ycranoBkodt HY. B ciyuae HeoOxommmocTn omHa ycraHOBKa HY mosker
obecmeunBath padoty asyx CVY. U, HAKOHEII, 3aTBOPEHHE TAMIIOHAKHOTO PACTBOPA HACOCOM BBICOKOTO
JABICHUA B COYCTAHMH C YCTaHOBKON OY o0ecneumBacT yCIOBHC MAKCHMAIBGHOTO TPHOTHKEHHA
[apaMeTPOB TAMIIOHAKHOTO PACTBOPA K IapaMeTpaM, 3aJaHHBIM PEHCHTYPOI.



Tabmmma I16.1

HacocHbie YCTAHOBKH O0TCYCCTBCHHOr0 IPON3BOACTBA JJId HCMECHTHPOBAHNUA CKBAXKITH

T Haunbonpmasn
HIT IEMEHTH- HauGonpmee
Mapka OBOUHBIX Tlonesnas | Mouraxuas 6a3a s mojaava
p p pas3BuB.
MOIITHOCTb, H crocod Hacoca ITpumeuanue
YCTAHOBKH| HACOCOBH HX | o (1.c.) |rpancropraposiu JABJICHHC, (Hacocos)
YHUCJIO, IIT. MIla 3
M /c
1 2 3 4 5 6 7
YHE 1P- 11Tx1 257/350 |Pama, caHu 40 36,5 Howmenxknatypa
400 3-ma "KpacHsrii
Mogot" o
coct. Ha 1987
T.
YHB 1 14T1x1 278/380 |CamoxomHas, Ha 40 37,0 -
400x40 maccu KpA3-250
YHE 1P 14T1x1 278/380 |Pama, camu 40 37.0 !
400x40
OHBE2 9Tx2 210/285 |Pama, Bepr. 32 50,0 -
160x32 BApHAHT
YHE 1P- 14T1x1 454/617 |Pama, caHu 70 239 !
630x70
1IA-320A 9Tx1 105/143 |CamoxomHas, Ha 32 26,0 "
maccu KpA3-250
VHE 1- 9Tx1 105/143 - 32 29,0 !
160
YHE 2- 14T2x1 105/143 - 32 21,6 e
160
YHE 1- 14T1x1 452/615 - 70 25,0 e
630x70
YHB 2B-| Tpexmuymxkep., | 131/178 |Camoxomnas, 105 44.6 3aBona-
400x105 2 mmT. BE3ICXO/I, HA H3TrOTOBHTECID -
maccH "Pycna" B3BT,
r.Bomrorpan
TIHY HG-| HT-400x1(2) | 180/250 [Camoxommas, Ha 105 50,0 Coemecr.
200 (hupmeL MIACCH KpA3- TIPOH3B.
HG-320 Halliburton 250; KpA3-260 TPCINPHATHC B
(Be3aexo) Tsepn H
(upmbt
XanmbyproH-
I'EPC. JItn.
Tabmmma I16.2

Xapakrepucruka apyxnacocHoii ycranoskun YHB 2B-400x105 3asoaa B3BT (r. Bosrorpan) ¢
noJjie3Hoii MomuocTeio 350 kKBt (475 J1.C)

Hcnomacane IIudp Hacoca, o6o3n. | Jlmamerp | Hambonpmee Haﬁz;t:;naﬂ Cyrﬁe;‘p;:aﬂ
HACOCHOH o Ba};IrIaHla“:Oidal;J;;Kr, HJIYH;K;I’OB, P%Bﬁﬁ iaBﬂv HACOCOB, HACOCOB,
YCTaHOBKH, (P H/IPaB. am/c v fc
A I N I
112.00.00.000 )
H5 120 10 16,4 328
H6 120 16.4 .
H6 140 30 223 33,6
H7 100 60 113 ’
112.00.00.000-01 Ho6 120 40 15,6 24.6
H7 90 70 9.2 ’




112.00.00.000-02

g 100 113
H8 100 60 113 22,6
g 90 9.2
H8 90 70 9.2 18,4
H9 75 6.4
H10 75 105,0 6.4 12,8

Ipumeuanue:; JIroGasd w3 ceMM yKa3aHHBIX B TaOIMMIle MOJUUKAIMi YCTAHOBKH IIOCTABIIIETCS 3aBOJOM IIO

3aKasy IOTPEOUTENS.

Tabmuua I16.3

TexHu4ecKas XapaKTePUCTHKA HACOCHBIX YCTAHOBOK ¢ 000pyaoBanuem ¢upmsi Halliburton,
BBINYCKAEMBIX NPEANPHATHEM B I. TBepu

B
TTonesnas e

IMTudp [MomHoCTh IIACCH U

YCTaH. (ABUTIAT., JIC

MOIIHOCTB
| popmyna
KBT (10) | " omec

Haubonbmee pa3suBacMoe
masnenue, Mla, mpu auam.

IUTYHXKEPOB, MM

I[Mozava, av/c, HauM./HAHO.
r[pH AdaM. H.]IyH)K, MM

87.5]101,6]114,3]127[152.4

87.5]101,6]114 3] 127 [152 4

OnHOHACOCHOH YCTAaHOBKH

HG- 335 180(250) | KpA3- | 100| 80 | 63 |50 | 35 [1,9/( 2,6/ | 3,4/ |42/ 60/

200 250 (6x4) 15,31 21,5127,5133,2| 49,2

HG- 490 250(340) | KpA3- | - | 90 | 70 |60 | 40 (1,9/| 2,6/ | 3,4/ |42/ 6,0/

320 250 (6x4) 15,3] 21,5 27,5 |33,2| 49,2

JIByXHACOCHOM yCTAHOBKH

HG2- | 2x335 | 360(500) | KpA3- |100| 80 | 63 | 50| 35 [3,8/| 5.2/ |68/ |8,4/(12,0/

400 65053 30,61 43,0 (55,0 (66,4 98,4
(6x4)

HG2-| 2x400 500(680) | KpA3- - 90 70 [ 60| 40 [5,2/] 6,8/ | 8.4/ |12,0/| 6,0/

640 65053 43,01 55,0 | 66,4 | 98,4 49,2
(6x4)

Tabmuma I16.4

Texuu4eckas XAPARTECPUCTHRA HEMCHTHPOBOYHBIX HACOCOB OT€YCCTBCHHOI0 MMPOU3BOJACTBA

Jlnam. PaspuBaemoe
JlimHa xoma q;;;fum CMEH. gsgiii' K1 naBieHue, Mlla Vijearsuas Tioiasa, m/e
Turn | noprms Kopeﬁ. BIYIOK | oo (HauGOMb-|  CKOPOCTH KOPOOKU CKOPOCTb KOPOOKHU
Hacoca |(IUIyIKepa), Baa, (ToTyH- penyK., ee riepeay niepeay
MM gt | PR ) gy v v n |||y | v
100 -132118 (12 176] - [3,2(6,1]9,3]14,1
9T 250 27-125 115 20,5 0,73 |-[23 |13 |86(51| - |4,3]8,2(12,4/18.8
127 -1 18110 | 7 |45 - [5,3[10,2]15,5[23.5
110 40(27,5(18,5|13,5| - [ 6,6 | 9,5 |14,1{19,5| -
11T 200 43-127 125 445 0,78 (30( 21 (14 | 10| - | 8.8(12,6/18,6]25,8| -
140 2316 [ 11 | 8 | - [11,2[{16,1]23,8{ 33 | -
90
100
14T1 160 74-311 110 4,04 0,88 (50( 40 33 | 22 |16| 7.2 (10,3]15,3|21,2| -
125 40( 30 | 21 | 14 |10(9,3 (13,3]19,8|27.4] -
140 32124 [ 17 | 11 | 8 |11,6|16,7(24,8[37,0] -
110 -140 130 (18|19 - [3,0[5,7]9,1]13,3
14T2 160 33-175 125 14,56 0,88 -132123 14|17 - [51[7,9]12,0{17.2




Tabmuua I16.5

Pexnm padoThI cMecHTeIHHBIX YCTaHOBOK Y C6-30 B mpomecce mpuroToBJIeHHs PACTBOPOB H3
PA3IMYHBIX TAMIIOHAXKHBIX MATEPHAIOB

ILI0THOCTS, T/cM JaBierme
. ) Jlram. KUAKOCTH | BimoueH. Thpoussor,
AMITOHAKHBIA BojouemenrT. | mrrymiepa | 3aTBOp. nepejaya
CyXOro | MpUroTOB. TIPATOTOB.
MaTepHal METepHATA ppa OTHOIIIEH. |B CMECHT. nepex KOpoOKU p-pa, me
yCTp., MM | IIITYIIEPOM, KIITI
Mlla
1 2 3 4 5 6 7 8
TNopTnanaueMEeHTHI 3,00-3,20 | 1,81-1,86 0,5 12-15 1,0-2,5 TI-111 10-15
Tamnonaxkasie 'OCT
1581-91; IIIT J O-
50; IIOT 1 20-50;
IIIT A 0-100; ITLIT A
20-100; meMEHTBHI MO
TY 39-00147-001-
170-97; ITT-160,
LTT-250, LITBP
OO0nerYcHHBIA IICMCHT 2,8 1,45-1,55 0,95 14-16 1,0-1,2 II 17-20
our
O6nerycHHBIC 2,8 1,55-1,65 0,8 14-16 1,0-1,2 II 16-20
MOPTJIAHAUCMCHTHI
I'OCT 1581-91; IIIT
I1 50-150, ITIIT 0-100
VTsKEICHHBIC
MOPTIAHALCMCHTBI.
VII-1 2,06-2,15 0,35 10 2,5-3,0 III 8,5-10,5
VII-2 2.8 2,16-2,25 0,32 10 2,5-3,0 111 8.,0-10
VTsoKeICHHBIE 3,50 1,95-2,15 0,36 10 2,0-3,0 I 9-11
MOPTIAHAUCMEHTBI 3,50 2,00-2,25 0,36 10 2,0-3,0 I 8-10
I'OCT 1581-91; IILIT
V-50; IIOT VY-100;
HUTTr Vv 1,2-160, LITT
VY 1,2-250
[IInakoBbIC IEMCHTHI:
MITTIIC-120, IIIC- 2,9 1,78-1,82| 0,43-0,40 | 12-14 1,0-1,5 II-1IT 10-13
200
VYTsOKC ICHHBIC
MUIAKOBBIC IICMCHTHI:
VI 1-120, VIIIL 14 3,50 2,06-2,15 0,35 10 2,5-3,0 III 8.0-10
200
VIIIT 2-120, VIIIL 2-| 3,65 2,16-2,25 0,32 10 2,530 III 8,0-10
200
Tabmmma I16.6
YceraHOBKH OCPEAHHTEILHBIE H CMECHTEIbHO-0CPeAHHTEIbHbIE (0OCHOBHbIE paGoune
napaMerpbI)
Iudp BmectaMocTh T Hactora spatuerns HaunGonpmas niorHocTs
3 HII MCINAJIKA | BaJOB MEIUAJIKH,
YCTAHOBKH pe3epByapa, M e 06paGaTHIB. PacTBOPA, KI/M
YO-16 16 JlenrouHas 22-25 2500
VO0-25 25 - 22-25 2500
ACM-25 25 JlomactHas 70-80 2500
1YCO-20 20 JleHTOYHAS 22-25 2500
YOC-25 25 - 22-25 2200




1.1. BeiGop HACOCHBIX YCTAHOBOK

Bribop ycranoBok HY ocymecTsisiercst mo TpeOyroIeiica Noae3HoH THAPABIYECKOH MOIMHOCTH |
C YYETOM XAPAKTEPUCTHK IO MPOM3BOJMTCAPHOCTH H JIABJCHHIO, OOCCHEYHMBAIOIUMX MPOIECC
LEMEHTHPOBAHHUS HA BCCX CTAIHAX.

TpeOyromwancs moJIe3Has MOLTHOCTH N, J1.C., ONPEACISCTCS 10 BHIPAXKCHHIO

N, :1,25M =1,25N,, )
75

rae P u Q - nasnenne Ha HY, MIla, mpu cOOTBETCTBYIOMEH €My CYMMAapHO#i moJaye >KHIKOCTH B
CKBAKHHY, IM/C;

1,25 - ko3¢ puumeHT 3anaca k ruApaBIMYCCKOi MomHOCTH N, = f (P, Q)

Bemmunnbsl P 1 () BBIOHPAKOTCA M3 THAPABIHMYCCKOH MPOTPAMMBI NEMCHTHPOBaHHA (TMpuiL 4 K
Wncrpykuun) mo pacyeTHoMy rpadmky mpouecca. it 3Toro J0CTaTo4HO PACCMOTPETh ABES TOYKH -
MaKCHManbHOe () M COOTBETCTBYIOmEE €My P H MAKCHMalbHOE P W COOTBETCTBYHOLICE eMy () Ha
CTAAUH HATHETAHHA MMPOAABOYHOM KHAKOCTH (MCKIIFOYAS ONMPCACICHAC JABICHHA «CTOM»), HA KOTOPOIi,
KAK TPABHIIO, TPEGYETCA MAKCHMATbHAS THAPABIAYCCKAA MOIHOCTS. M3 iByX Bemmuun N) u N” s
Beibopa HY npunumaercs 6onpimas N,.

CoGctBeHHO BBIOOpP THNOB HY M HX KkOMMYECTBA H3 HMCIOMMXCSA HA BOOPY)KCHHH JAHHOTO
MPESANPHATHA OCY INECTBILIETCA CICAYIOMEM 00Pa3oM.

IMoms3ysace Tabn. I16.1 - [16.4, paccMaTpHBArOT BO3MOKHOCTh HCIOJB30BAHHA OJHOTO HJIH ABYX
Tunos HY, yaoBneTBopsromux HeOOX0MMbIM 3HAYCHISIM P 1 Q.

OneMeHTapHO# nepeOOpKOil BAPHAHTOB OMPEACILICTCS HEOOXOMMMOE KOJHYECTBO /1, YCTAHOBOK

n

HY. Hampumep. (1) Heo6xoaumoe xommuectBo HY 0aHOTO THIIA MOIIHOCTBIO NV, COCTaBHT 1 =
H

(2) IlpuHuMaeTCa OJHA YCTAHOBKA MOLIHOCTBIO N,f . Berumcnsiercss HeoOxoauMoe komuectso HY

i
JApPYroro THIA MOIMHOCTEIO N,

N, -N},
nf=——Hurn
NH

B mo6om ciyuae K BRIOpaHHOMY 00meMy kosmdectBy HY, OKpyriieHHOMY B GOJIBLIYIO CTOPOHY,
HPHHUMACTCS OAHA pe3epBHAs. ITocneHs s MOXKeT ObITh 0OBA3aHA C LIEMEHTHPOBOYHOH IONOBKO# 111
MIPOABIMBAHUA BEPXHCH PA3ACTHTENBHOM TPOOKH.

1.2. OnpeaeneHue YUCIa CMECUTENBHBIX YCTAHOBOK

Takoit pacder TpeOyercs AT OmpencicHHs ducia camoxoguslx CY Wi B ApPYyroM, HampHMEp,
BCPTOJICTHOM BapHAHTE.

Bce pacdeTHOE KOJHYCCTBO TAMIOHAKHOTO MATCpHAa 0 BHAAM B 3THX CIyYasdX pa3MeliacTcs,
Kak mpaBmiIo, noyHocThio B CY. Torma obmee Tpedyromeecst Yucao ycTtaHoBok CY, - n, COCTaBHT

G,
=+ G ) 2)

g &

rae Gy, G, - pacueTHOE KOJIMIECTBO TAMIIOHAKHBIX MATEPHAJIOB TI0 THIIAM, T,

g - BMECTUMOCTH OyHKepa oaHoM ycranosku CY, T.

ITo kaxmoMy Tumy LeMeHTa HeoOxommmoe KoumuecTBo CY OKpyrisiercs B OONBLIYIO CTOPOHY.
HcKmoueHIA MOTYT JOIYCKAThCS, €CIH MOTPeOyeTCs JoTpy3ka HEOOIBIIOTO KOJMMIECTBA MATEPHATA B
TPOIIECCE 3aTBOPEHMS IPH OOCCICUCHIH OC30IACHBIMH 3aTPy30YHBIMH CPEACTBAME M HEIPEPHIBHOCTH
TPOIIECCa IIEMEHTHPOBAHKS.

n

2. TunoBasi cxemMa EMEHTHPOBAHHUSI CO CTANMOHAPHBIM KOMILTEKCOM IEMEHTHPOBOTHOTO
00opyxoBaHHsI

Cxema pacrnoIooKeHHS M TEXHOJIOTHICCKAA 0OBA3KA KOMIUIEKCA MpeacTaBiaeHsI Ha puc. [16.1.

Taxas cxema fABIACTCA THIOBOH I YCIOBHH MaccoBoro OypeHms B 3amagHod CuOupm ama
KYCTOBBIX M OTAAICHHBIX PA3BEAOYHBIX CKBAKHH.

O6acTh NMPUMEHEHHS TAKOH CXEMBI XapPaKTEPU3yeTCA MPHMEPHBIMH JAHHBIMH TaOmun I16.7 u
I16.8.

TTapamMeTphl THAPOBAKYYMHOTO CMCCHTCIIA

- AuaMeTp U Tan mrynepa: 18...20 MM, KepaMIYECKuU,

- moJaya HAcOca Ha wmTymep, aM/c - 15...18;

- AaBJICHHE BOABI mepea mryuepom, MITa - 4,0...6,0.



OcpeaHATEIBHBIC YCTAHOBKH:

- THII MCIIAJIOK - JICHTOYHbIC;,

- BMECTHMOCTbD, M - 25;

- YHCTI0 0GOPOTOB BANA MEIIATKH, MHH ' - 22...25.

Iopsaox BHIIOIHEHHS pa0OT MO IEMEHTUPOBAHHKIO JKCILTY ATALHOHHOM KOJTOHHEBI CICAYFOIIHIA.

5
N
e

H 49 Y.'H

- 2N
g

Puc. I16.1 CocTaB KOMIIIEKCA IEMEHTUPOBOYHOIO 000PYJOBAHHS, CXEMA €T0 PACMOJIOKCHHA U
00BA3KH
1, 2 - HacocHble ycraHoBku YHP 1P-400x40; 3, 4 - ocpenHuTeabHble ycTaHOBKH YOC-25;
5 - rUAPOBAKYYMHBIH CMECUTEND; 6 - CUIIOC-HAKOIIUTEIb; 7 - BBIKUJ CMECHTEI, 8, 9 - CTCILIAKH
JUIL KOHTEHHEPOB C LeMeHTOM; 10 - 3nekrporembdep; 11 - mpueMHbIIH MaHU(POLA-KOILICKTOP;

12 - HarHeTaTeIBbHBIN TPyOOIPOBO; 13 - 0TBOJ K CMECHTENO; 14 - Tpy6ONpOBOA, MOAAYH BOABI OT
BHCITHETO HCTOYHHKA; 15 - TpyOOIPOBO OJAYH MPOAABOYHON KAAKOCTH; 16-27 - AHCKOBBIC
3aTBOPBL, 28-32 - KpaHbl HATIOPHOTO MaHU(OILA; 33-34 - 3aABHKKY; 35-38 - KpaHBI HAIIOPHOH JIMHUM,
39-40 - xpaHbL.

K uemennsposo4uoi roosxe

-

1Y
=

2.1. IIpuroToBICHHE KUAKOCTH 3aTBOPCHUA

OtxpeBaroT 3aABWKKY 33 M KpaHsl 39, 40. 13 BHEIIHEro HCTOUHHKA MOJAIOT BOAY B PE3cPByaphl
OCPEIHUTEIbHBIX YCTaHOBOK 3 u 4. KommdecTBo HaOpaHHOH BOABI JO/DKHO COOTBETCTBOBATh
pacyeTHOMY 00BEMY SKHAKOCTH 3aTBOPCHHUS OOJICTYCHHOTO TAMIOHAYKHOTO PacTBOPa.

VYuer >KHAKOCTH OCYMIECTBIMIIOT C MOMOIIBI0O MEPHBIX JTHHECK, YCTAHOBICHHBIX B pe3epByapax.
3areM 3amOJHSIOT BOJOH MEPHbIC OaKi HACOCHBIX YCTAHOBOK 1 H 2. JIJiA 3TOr0 OTKPBIBAKOT KPaHHI 35-
38 u 3axpemaror 39, 40. Ilocne okoHyaHms HAOOpa BOABI 3aKPHIBAKOT 3aABIDKKY 33. Brumouaror
MEIIAJIKH B PE3EPBYapax YCTAHOBOK 3 M 4 M 3arpy>kar0T B HHX IJIMHOMOPOIIOK. OKHIAHHE POCIyCKa
IJIMHBL B BOJC 3aBHCHT OT COPTA INIMHONOPOINKA H MpoJospKaeTcs 6-12 yacos. Ilpu 3T0M Memanku
BKIIIOYAIOT NCPHOAMYECKH. JKHIKOCTh 3aTBOPEHHA AJI1 MOPTIAHAUEMEHTHBIX PAaCTBOPOB TOTOBAT B
MEpPHBIX 0aKkaX HACOCHBIX YCTAHOBOK. [IpH HCIONB30BAHMH XJIOPUCTOTO KANBIMA MJIH JPYTHX
XHMPEAreHTOB /Ul PEry IMpOBaHuUs CBOMCTB pacTBOpa 3arpy3Ky HX B Gakd MPOM3BOAT 3a 2-3 yaca JIo
HAYyajla LEMCHTHPOBAHMA, 3aTEM TINATENBHO PAa3MEIIHBAKOT C MOMOIIBI IMPKYJLALHH Yepes
cOpOCOBBIIf 0TBOJI IPH OTKPHITHIX KpaHax 29 u 32 u AUCKOBBIX 3aTBOpax 17, 18, 19, 22, 23, 24.



Tabmaua I16.7

KoHCTpyKuus CKBaKHH CBeaeHYS O TAMIIOHAYKHOM PAcTBOPE
Haub6omsmee napnerue | HaubGombmmas
Juametp I'my6una | Beicota moabema (ctonda)
Hasnauenue HuameTp TImotHOCTB, | OOBEM, | IPH LHEMEHTHUPOBAHMY, | TOJAYA HACOCOB,
KOJIOHHBI, CIycKa TaMIIOHAYKHOTO PacTBOpa, Bun 3 3 3
KOJIOHHBI J0JI0Ta, MM r/c™m M MIla aM/c
MM KOJIOHHBI, M M
Hanpasnenue 324-340 30-50 JI0 YCThA TlopTnanaueMeHT 1,86 4-6 - -
T'OCT 1581-91
Konayxrop 245 500-650 JI0 YCThbsA TlopTnanaueMeHT 1,86 18-20 10 4,0 20-22
T'OCT 1581-96
OKCILTyaTalHOHHAS 146-168 2300-3200 JI0 YCThs C 3aX0JI0OM B TToprnananeMeHT 1,86 12-16
KOJIOHHA fammMak KOHAYKTOpa T'OCT 1581-96 15-17 40-50
OO0 IeTUYCHHBIH 1,55 40-46

CoctaB 00JCTUCHHOTO TAMIIOHAKHOTO PAacTBOpA: Boaa - 95%, rimHa - 5%




Tabmuma I16.8

Iﬁ;ﬁ?:;ﬁ Juamerp | Passus. | Uneamsnas | ITonesnas | BmectmmocTb
y > | THN yCTAaHOBOK |IUIyHXCpPHOTO| mamiL, moAa4a, | MOIIHOCTH, | MCPHOTO 0Oaka,
0003HAUCHHbIE 3
Hacoca, MM | MIla /e ac M
Ha puc. [16.1
VYeranoska 1 | YHB 1P-400 x40 125 32,0 27,0 380 5,4
YcraHoska 2 | YHB 1P-400 x40 110 40,0 21,2 380 5.4

2.2. IpuroTosncHHE 0OIETYCHHOTO TAMIIOHAKHOTO PacTBOpa

OTKpbITh AUCKOBBIC 3aTBOPHI 21, 25, 26 u kpan 31. HanpaBurh BBIKHI CMECHTEISL 7 B CTOPOHY
OCPCIHHUTCIIBHOH YCTaHOBKH 3. BXIFOUMTH HACOC YCTAHOBKH 2 H CO3ATh DHUPKYJLIIHIO YXUIKOCTH B
CHCTEME «OCPETHHTEIbHAS YCTAHOBKA 3 - HACOC YCTAHOBKM 2 - THAPOBAKYYMHBIH CMECHTCIL 5 -
BBIKHJI CMECHTENA 7 - OCpPCAHHMTCIBHAA YCTaHOBKAa 3». Hauarh mojadyy HEMEHTa B CMECHTEIDL 5,
Henouis3ys Teabdep 10 s moabseMa KOHTEHHEPOB M BBITPY3KH W3 HHX IEMEHTA B CHIIOC-HAKONHMTEIb
6, YCTAHOBJCHHBIH HaJ CMECHTENCM. BKIOYHTH MCIIAJKY OCPCAHMTCIBHOH YCTaHOBKH 3 H
MPOJOJDKHTE HAPAGOTKY pacTBopa A0 MOJy4YEHHS 3aJaHHOM WwioTHOCTH. [IpH OTCYTCTBHH IIOTHOMEDPA
HIH APYTMX aBTOMATHYECKHX CPEJACTB KOHTPOJIA 3aMEp IUIOTHOCTH TPOBOAMTH TPAJHIIHOHHBIM
METOJOM Ka’KAble 3 MHHYTBL

3areM MPUCTYMUTH K HAPAOOTKE PACTBOPA B Pe3ePByape OCPCAHATCIbHOM yCTaHOBKH 4. Jljist 3TOTO
HEOOXOMMO OCTAHOBHTH HACOC 2, HAIPABHTH BHIKHJ CMCCHTCIIA 7 B PE3CPBYap YCTAHOBKH 4, 3aKPHITh
JHUCKOBbIC 3aTBOPBI 25, 26 M OTKPHITH 3aTBOp 27. CO34aTh UMPKYJLIIHIO B CHCTEME «OCPCAHATCIIHHASL
€MKOCTb 4 - HACOC YCTAHOBKH 2 - CMECHTEND 5 - BHIKHI CMECCHTEIIA 7 - OCPEIHHTCIHHAS YCTAHOBKA 4%.
HapaboTky 00Ier4eHHOTO TAMIOHAKHOTO PACTBOPA OCYICCTBIIATh OMHCAHHBIM BbILIC CIIOCOOOM.

2.3. [IpuroToBicHAE MOPTIAHAIEMEHTHOTO PaCTBOPa

IMocne 3aBepuicHus HApAaOOTKH OONErYEHHOTO TAMIIOHAXKHOTO PACTBOpA MPHCTYHNAIOT K €ro
OTKAYKE M3 pe3epByapa YCTaHOBKH 4. JII1 3TOr0 OCTaHABJIHBAKOT IMPKY LU0, 3aKPBIBAIOT 3aTBOP 21,
OTKPBIBAIOT 3aTBOPHI 25, 26 1 KpaH 28. BKIFOYAOT HACOC YCTAHOBKH 1 W MOJAOT PACTBOP B CKBAKHHY.
TTocne oTkaukm pacTBOpa M3 Pe3cpByapa YCTAHOBKH 4 MEPEKIIOYAIOTCSA HA OTKAYKY H3 pe3epByapa
yCTaHOBKM 3. JUIA 3TOTO OTKPHIBAIOT 3aTBOP 26 M 3aKPBIBAIOT 3aTBOP 25. DTy ONMEpPaLUIO MOYKHO
TPOBECTH 0e3 OCTAaHOBKHM PabOTHI HACOCA yCTaHOBKH 1. Be3 mpomenneHus mpHCTYHArT K HapabOTKe
MIOPTIAHALCMEHTHOTO pacTBOpa. [t 3TOT0 3aKphIBAIOT 3aTBOP 27, OTKPHIBAIOT 3aTBOPHI 18, 19, 20, 22,
23 m 24, BKIOYAIOT HACOC YCTAHOBKM 2 W TOAAOT >KUAKOCTh 3aTBOPECHHA H3 MEPHBIX 0akoB B
THAPOBAKYYMHBIH cMecHTeIb 5. LIeMEHT mOAaroT B CMeCHTENbh 4epe3 OyHKEp-HAKONMHUTENb 6 paHee
omucaHHbIM croco0oM. 1o mokasaHWAM MEPHOH JMHCHKH B PE3epByape YCTAHOBKH 4 Cleadr 3a
00BEMOM TIOCTYTAIOIIETr0 pacTBopa. M mocie JOCTIKEHHS €ro PAacueTHOW BEJIMYHHBI MEPEXOMAT HA
PEKUM PEUUPKY JLILMH, T.€. OTKPBIBAIOT 3aTBOPHI 21 1 27, 3akphIBarOT 3aTBOPHI 22, 23, 24, 20, 19, 18 u
MPOJOJDKAKOT IOJABaTh LEMEHT A0 MOJIYYCHMA 33JaHHOW IUIOTHOCTH PacTBOpa. [IpoJ0DKHTEIHHOCT
ONepanyy TNPUTOTOBICHHA IOPTIAHANEMEHTHOTO pAcTBOPAa [JOJDKHA COOTBETCTBOBATH BPEMEHH
OTKA4YKH OOJICTYCHHOTO PAacTBOPA M3 pe3epByapa yCTaHOBKH 3. Ui 3TOro B Ciiydae HEOOXOAMMOCTH
MCHSIOT PeXKHUM PabOThI HACOCA YCTAHOBKH 1 HMITH PELHPKY THPYIOT PACTBOP.

ITpomomxuTenpHad IHPKYLAIMA NOPTJIAHALEMEHTHOTO PpAcTBOpa 4Yepe3 INTYLEP CMECHTEII
TIOBBIIIAET €70 AKTUBHOCTH U YJIyuIIacT CBOHCTBA.

OTka4Ky MOPTIAHAIEMEHTHOTO PACTBOPA OCYILECTBILIFOT B TOM KC MOPAAKE, YTO M OOICIYCHHOTO
pacTBopa M3 pPe3epByapa YCTAaHOBKH 4.

2.4. HarreTtaHue poJaBOYHON >KUIKOCTH B CKBKHHY

B ocBOOOIUBIIYIOCSA OT PACTBOPA YCTAHOBKY 3, a 3aTCM U B YCTAHOBKY 4 MOZAKOT BOAY AJI1 0OMBIBA
MEIIATIKY, BHYyTPEHHUX CTCHOK U TIp.

B 3710 BpeMs YCTAaHOBKY 2 TOTOBAT K IPOJABKE BEPXHEH pa3neuTenbHON mpoOku. Ja 3T0d memun
OTKPBIBAIOT 33JBIDKKY 34 M 3aKphIBarOT 3aABIKKY 33. [IpexpamaroT mogaBaTh BOAY B B CBOOOJHBIC
OTCEKH MEPHBIX OaKOB YCTaHOBOK 1, 2 IOJAFOT MPOJABOYHYIO KHUAKOCTh. OCTABLIYIOCS B MEPHBIX
6akax BOAY MCHOJB3YIOT AU MPOMBIBKH HATHETATEIBHOTO TPYOOIPOBOAA OT OCTATKOB LEMEHTHOTO
pactBopa. Ilocie OTKAYKM HOPTIAHALEMEHTHOTO PAcTBOpAa B CKBAKWHY OCTAHABIMBAIOT HACOC
VCTAaHOBKH 1, 3aKphIBAIOT 3aTBOp 16 M OTKpHBarOT 3arBopel 17, 18, 19. Tlocme oTcOeaMHEHHUS
HArHETaTEeIbHOTO TPYOONPOBOAA OT HEMEHTHPOBOYHON TOJOBKH MPOMBIBAIOT €T0, /I HET0 BKIIOUAOT
oba Hacoca. Ilocme 3TOr0 mMOAKMIOYAIOT HATHETATCIBHBIA TPYOONPOBOX K KpaHy TOJOBKH,
YCTaHOBJCHHOMY Haz mpoOkoi#. [Tpom3BOAAT ONMPECCOBKY BCEH JMHHM, OTKPHIBAIOT KPaH U IPH IIOJAYC
4-6 mM/c HACOCOM YCTAHOBKH 2 MOJAKOT JKHAKOCT, TPOJABIMBAS NPOOKY B KOJOHHY. 3aTeM



HNOAKTIOYANOT K paboTe HACOCHYIO YCTAHOBKY 1 H OCYHICCTBISIFOT HATHETAHHE NPOAABOYHOM KHUIAKOCTH
B 33IaHHOM PEKHUME JO MOMEHTA «CTOID»,

Ipumenanue. CraroHapHBIE KOMIUIEKCH LIEMEHTHPOBOYHOIO OOOPYIOBAHHA MOXET M3TOTABIMBATH IO
3akaszaM notpedureneit OO0 ¢upma Dckopr JITJI . HoBouepkacek (6. 3-A «Hedremanm).

3. TexHO/I0rHsl IPUTOTOB/ICHUSI BLICOKOCTAOIILHBIX TAMIIOHA’KHBIX PACTBOPOB

JlaHHAs TEXHONOTHS HCKIIOYACT HEOOCTATKH  «TPAJHIMOHHOTO» Cmocoba  3aTBOPSHHUA
TAMIIOHAKHBIX pPACTBOPOB ¢ HCIOJb30BAHHEM LEMEHTOCMECHTEIbHbIX ycTaHoBok (CY) m
BOJOIOJAIOMIMX HACOCOB HACOCHBIX yCTaHOBOK (HY).

OCHOBHBIC HEIOCTATKH TAKOH TCXHOJOTHH ClCayiommue, Hu3Kas MOIMHOCTH BOJOTIOJAFOLIETO
HACOCa W HECOBEPIICHCTBO CMECHUTEIRHOTO y31a CY HEe 00SCIECUUBAIOT HCOOXOAMMYIO IHCPTHIO I
INOJHOTO CMCIIHMBAHHUA H CMAYUBAHHA LCMCHTA JKHAKOCTBIO 3aTBOPCHHA. 3r1o IPpUBOAHUT K
00pa3OBaHMIO ArperaTHPOBAHHBIX YACTHI[ HEMCHTA, OONMBIIMM KOJICOAHUSIM IUIOTHOCTH PACTBOpA U
CHIDKCHHIO KA4YeCTBA TAMIOHAKHOTO KaMHA. [IpH WCHONB30BAaHWH YACTHIHO CKOMKOBABIICTOCS
LEMEHTA WK YTLKEICHHBIX IEMEHTOB BBIXOT HA HSOOXOIHMBIA PEKHM 3aTBOPCHHA H HCOOXOIUMYIO
IUIOTHOCTh PACTBOPA 3a4aCTYIO HE yAAeTCA. 3HAYUTEIBHO YCIOKHACTCA YIPABICHHE OJHOBPEMEHHO
paboTarOIIUMHU MAIIHHAMH.

CYH.IHOCTL yCOBCpH.ICHCTBOBﬁHHOfI TCXHOJIOTHH 3aKIHOYACTCA B HCIIOJIb30BAHHH HACOCA BBICOKOTO
masneHud HY g nogavu »KMIKOCTH 3aTBOPEHHA HA CTAHJAPTHBIM THAPOBAKYYMHBIH cMecutens CY
IPH TNOBBIIICHHOM [ABJICHHH M BO3MOKHOCTh PCUUPKYJLIIHH IMPHTOTABIABACMOTO PACTBOPA A0
MOJTHOM €10 TOMOTCHU3ALIIH.

Ha puc. I16.2 npeacraBneHa NpUHOUIIHATIbHASL CXeMa OOBA3KH LIEMEHTHPOBOUHOTO 000OpPYIOBAHHS
IO OCYIICCTBJICHUIO JAHHON TEXHOJIOTHH. LleMEHTHPOBOYHBIHN arperar 1 HacOCOM BBICOKOTO JABJICHHSA
MOJACT JKUAKOCTh 3aTBOPeHHA B ruapocmecutrens CY 2 1O HATHETATCIBHON JIMHHH BBICOKOTO
JasneHu 3. IToaady TaMIOHAKHOTO MATepUaia B CMECHTEIBHOE YCTPONCTBO CACAYET HAYMHATD TIOCTE
obecrmeueHn CTAOMIBHOTO peXkiMa PabOTHI BOAOIOJAOIICTO HACOCA. PacTBOp, MPUIrOTABIHBACMBIH
LEMEHTOCMECHTEIPHBIM ATPETaToM 2, 33 CHET KHMHETHYCCKOH SHEPrHU CTpyH paboucH >KHIKOCTH
3aTBOPEHHUSA TPAHCIIOPTHPYETCSA IO THAPO3IeBaTopy 4 nuamerpoM 100 MM B OCPETHUTEIBHYIO EMKOCTh
5. Koraa B OCPEIHMTETBHOM EMKOCTH HAKOIHMTCS OOBEM pacTBOpa 2 M° M 0ojee 3aJaHHBIX
MapaMeTPoB, MPUCTYIAIOT K OTKAYHBAHHIO €T0 B CKBAXKUHY OJHHUM MIIM ABYMSA LEMECHTHPOBOYHBIMH
arperaramu 6 u 7.

[TpueMHbBIC TFOKH OCPCTHUTCIBHON SMKOCTH OOOPYIOBAHBI CHEMHOM CETKOM, TpeIy MpesKAAroIeit
MONAJAHUE B €MKOCTh IMOCTOPOHHUX BKIOUCHMU. CHTAa HMPUBOAATCS B ABHOKEHHC (BCTPAXHUBAIOTCS)
KPAaTKOBPEMCHHBIMH  yIapaMH Jomactedl Bama, oOecmeuuBas CBOOOJHOE MPOXOKACHHE Jaske
BBICOKOBSI3KHX IAUCK EMCHTHOTO pacTBopa. EMKOCTs 000pyZ0BaHA yPOBHEYKA3ATEIEM MOTLIABKOBOTO
THIA U MATPYOKaMH C KPAHAMH, Y€pe3 KOTOPhIC MPOU3BOIUTCA 0TOOP MpoO HEMEHTHOTO PacTBOPa It
3aMepa €ro INIOTHOCTH.

O160p TOTOBOTO PACTBOpA H3 OCPCOHUTCIPHOH CMKOCTH MPOM3BOAMTCA YCpE3 INPHEMHBIC
narpyOKu, KOTOpbIC 000PYI0BAHEI JOHHBIMH KIIATIAHAMH.

B 3aBucHMOCTH OT THIIA M IUIOTHOCTH HPHIOTABIMBAEMOTO pacTBOpa mo Tabm I16.9 BhIOHparoT
HACAIOK CMECHTEIII COOTBETCTBYIOLICTO JHAMCTPA B PCKHM 3aTBOPSHHUS (IABJICHHC 3aTBOPCHILA).

Tabnuna [16.9
3
Tun TTnOTHOCTS, I/CM Boxocmeceroe Juametp | /laBicHuE HATHCTAHHS
TAMIIOHA)KHOTO | CYXOTO | MPHTOTABIHBAEMOTO HacajKa, SKHIKOCTH
OTHOILICHHE
Marcpuana MaTepHaia pacTBopa MM sarsopenms, MIla

OO0nerye HubLt 2,65-2,81 1,45-1,60 0,90-1,10 15-18 2,5-3,5
HopmanbHbiii 2,90-3,15 1,78-1,90 0,45-0,55 13-15 3,5-5,5
VTOKCICHABIH 3,45-3,60 1,96-2.25 0,31-0,35 10-12 5,0-8.,0

IpaBunbHO BHIOPAHHBIE HACANOK H PEXHM 3aTBOPCHHA TMO3BOJMIOT CPa3y JK& BBIATH HA
NPUTOTOBJICHHE PACTBOPA MAKCHMAIBbHO AONMYCTHMOW IUIOTHOCTH H3 MPHMCHACMOTO TAMIIOHAKHOTO
MAaTepHaa.

B ciy4ae, ecid IIOTHOCTh HAKAITHBAEMOTO B OCPEIHUTETBHOM EMKOCTH TAMIIOHAYKHOTO PACTBOPA
OKAKCTCSA HIDKC MPOCKTHOTO 3HAYCHHS, TEXHOJNOTHS MPCAYCMATPHUBACT BO3MOKHOCTH IOBHINICHHS
IUIOTHOCTH PACTBOPA METONOM PELHUPKYJSILMH PACTBOPA C JOTOIHHTEILHBIM BBOJOM TAMIOHAKHOTO
MaTepHAaa.
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Puc. I16.2. TTpuHunnmuanpHas cxeMa 0OBSI3KH IEMCHTHPOBOYHOTO 000PY0BaHHA PH
MOBBIIICHHBIX JABJICHHAX 3aTBOPCHHAA
1, 6, 7 - HIEMCHTHPOBOYHBIC arperarsr, 2, 8 - CMCCHTCILHBIC MAIIHMHEL, 3, 9 - HATHETATEIbHBIH
BBICOKOHAMOPHBIH TPYOOIIPOBO; 4 - THAPOINIEBATOP; 5 - OCPEAHUTENBHAS EMKOCTH; 10 - QuabTp

BBICOKOHATIOPHBIH
~d Loz 3
4 - a4
\\ 22 o
— . ——a— R

K puc. I16.2. BricokOHanopHsIi (prIbTp.
1 - xopmyc ¢uibTpa; 2 - GuIBTP; 3 - y3ea ObICTPOCBHHYHBAIOIETOCS COSTHHCHIA, 4 - JIMHHA
BBICOKOTO JABJICHHS

HakonneHue pacTBopa B OCPEAHHMTEIBHOH EMKOCTH, 4 TAaKKE BO3MOYKHOCTb OCYILECTBIICHUS
PEIMPKY LMK C JONONHHTECIBHBIM BBOJOM TAMIOHA)KHOTO MATEpHAja MM >KUIKOCTH 3aTBOPECHHSA
NO3BOJIICT PHTOTABIMBATH PACTBOPHI C 33JAHHBIMH NAPAMETPAMH B MpeJesiax KojieOaHuil IIOTHOCTH
+0,01 r/em’.

Cnoco0 NpHrOTOBICHHS TAMIOHAKHBIX PACTBOPOB NOBBIIICHHON IUIOTHOCTH 3aK/IFOYACTCA B
caeayromeM. IlpeaBapuTeIbHO MPUTOTOBICHHBIH H AKKYMYJIHPOBAHHBIH B OCPEAHHTEIBHOH €MKOCTH
TAMIIOHOKHBIA PAaCTBOP HOHIMKCHHOM IIOTHOCTH (CcM. puc. I16.2) oTOHpaeTCss nEeMEHTHPOBOUYHBIM
arperatoM 7 u mozaercs Ha cMecurenb CY 8, OYHKCP KOTOPOrO 3arpykCH WM YTSDKS/IIOIICH
J00aBkoH (6apHT, MECOK H T.IL), MM TAMINOHAKHBIM MATCPHATIOM, HA KOTOPOM TOTOBHTCS PacTBOP.
3aTBOpeHHE BEAYT LCMECHTHPOBOYHBIM HACOCOM HA NOBBIMICHHBIX PEKHMAX (JABJICHHC 3aTBOPEHHS
5,0-8,0 MIla). VYTkencHHBIH pacTBOP 3a CHET KHHCTHYECKOH SHEpruu pabodero pacteopa
TPAHCTIOPTHPYETCS MO THAPOINCBATOPY OOpPaTHO B  OCPSIHUTCIBHYK) CMKOCTh, IAC OH
MCPEMCIIMBACTCSA, OCPEAHACTCA M JOBOAMTCA OO0 3aJaHHOM IJIOTHOCTH. PacTBOp, BBIBCACHHBIM HA
pacyeTHBIC MApaMETPhI, OTKAYUBAIOT B CKBAXKUHY .



TexHoJorust MPUTrOTOBJACHHA TAMIIOHAKHBIX PAaCTBOpPOB 0e3 npeaBapurTeJIbHOr0 CMCIINBAHUSA
CYXHUX KOMIIOHCHTOB

Ha puc. I16.3 npeacTaBiacHA MPUHIKMIHATIGHAS CXeMa OOBA3KH LEMEHTHPOBOYHOTO 000PYI0BAHHUA.
B BOpOoHKY 1 OTHOBPEMEHHO U3 OYHKEPOB 2 IEMEHTOCMECHTEIFHEIX MAIIHH 2 H 3 MOJAIOT LUEMEHT H
J00aBKy (30.1y, OapuT, MECOK, OCHTOHUT U T.11.). COOTHOIICHHE KOMIIOHEHTOB PETYIHPYIOT CKOPOCTBIO
Pa3Tpy304YHBIX IIHEKOB Kakaoi Mammubl COOTHONICHHE KOMIIOHCHTOB MOXKET OBITH IOZ0OPAHO
moboe: 1:1; 2:1; 3:1 u mp.

OmHOBPEMEHHO C MOAA4YEeH CyXMX KOMIIOHCHTOB B BOPOHKY IOJAIOT JKHAKOCTh 3aTBOPESHHUSA
LIEMEHTHPOBOYHBIM HAcOCOM arperarta (4). KuakocTe 3aTBOpeHHS MOJAOT mpH AaBicHHu 5,0-8,0
MIla, uro co3maeT B BOPOHKES ONTHMANBHOE PA3PEIKCHHE NMPH YCTAHOBKE B THAPOCMECHTEIHHOM
yCTpOHCTBE HACAAOK AHAMETpoM 12-13 Mm.

[TpuroToBicHHBIH B THAPOCMECHTENEC PACTBOP 3a CUET KHHETHUCCKOM 3HEPIHH 3aTBOPSIOLICH
SKAAKOCTH TPAHCIOPTHUPYETCA IO THAPOINEBATOPY S5 B OCPEAHHTECIBHYIO EMKOCTh 6, OTKyAa
LEMEHTHPOBOYHBIMH arPETATAMHU OTKAYHBACTCS B CKBAKUHY .

[TpoAOmKUTEILHOCTh EPEMEIIHBAHUSA IPHTOTOBICHHOTO PAcTBOPA B OCPEAHUTCIBHONH EMKOCTH
OCYIIECTBILIIOT A0 MOMEHTA, KOTAA MOBTOPHBIC 3aMephl IJIOTHOCTH IMPOO PacTBOpa, OTOOpPAHHBIE U3
Pa3mMHBIX MECT EMKOCTH, HE PA3sHATCA Ha BemmduHy 0,01 /e,

OOBeM NPUroTaBIMBAEMOIO PACTBOPA JODKCH MOJHOCTBIO PAa3MECTHUTBCA B OCPEIHHUTCIBHOU
€MKOCTH (OTHOM HTH HECKOJBKUX).

KoHTpomb 3a COCTaBOM TaMIIOHQKHOTO PACTBOPA OCYILECTBIMCTCA NO KOHCUHOMY PACXOIY
KOMIIOHCHTOB (BSUKYIUEE, ZOOABKA U YKHIKOCTh 3aTBOPCHHS) HA KAKIYIO OCPESIHHTCIBHYH) €MKOCTB.
Pacxon MaTepnanoB JODKEH COOTBETCTBOBATh PACUCTHOMY 00BEMY IIEMEHTHOTO pacTBOpA.

Hpumeuanue. CrierBopoHka (1103. 1 Ha puc. 116.3) mnpencrasisger coGoif cTaHAapTHOE TUAPOCMECUTEIHHOE
yerpotictBo CVY ¢ yBETMUYEHHOM BOPOHKON TS pa3MEICHUS OTHOBPEMEHHO pabOTArOIIMX Ha Hee JBYX MallliH.

4. Oco0eHHOCTH IPUTOTORJICHN S 00/IErIeHHBIX TAMIIOHAKHBIX PACTBOPOB HA OCHOBE
TAMIIOHAXKHOTO [IEMEHTA W MOPOIKO0GPAZHBIX IJIHH

4.1. MoryT npuMEHATBCA ABA CIIOCO0A MPUTOTOBICHHS O0IETICHHBIX TAMIIOHAKHBIX PAaCTBOPOB.

4.1.1. Tlo mepBoMy cmocoOy HCHOJB3YETCA IPHIOTOBICHHAS HA CIICUHAJIBHBIX CMECHTEIbHBIX
VCTAQHOBKAX CyXasd CMECh B 3aJAHHOM COOTHOUICHHH TAMIIOHAKHBIH LIEMEHT - TJIHHOMOPOILOKY,
KOTOpas 3aTeM 3aTBOPACTCA KHAKOCTBIO 3aTBOPESHIA (BOJA C PACTBOPCHHBIMH XHMPCATCHTAMH).

4.1.2. TTo BropoMy cmoco0y BHA4Yale MPUTOTABIUBACTCA U3 TTHHOMOPOIUKA TJIHHHCTAA CYCTICH3UA
33IaHHOM ITOTHOCTH, a 3aTEM Ha IOJTyYCHHOM CyCIICH3MHU 3aTBOPAETCA LIEMEHT.

4,13, Tlepmefi cmoco® MPEAMOYTUTEIBHEE, KOTAA HCHOMB3YIOTCA HEMOAH(D)HUHPOBAHHBIC
TIHHOTIOPOIIKHE C BBIXOJOM DAcTBOpa He MeHee 16 M’/T. OHAKO MO 3TOMy cmocoOy TpeOyIoTCsa
CIICUHATBHbIC CMCCHTETBHBIC YCTAHOBKH.

4.1.4. Bropoii cmocod HEOOXOOMMO MCNOJIB30BATh, KOTAA MPHMEHIOTCA MOAM(HIMPOBAHHBIC
TJIMHONOPOIIKY MM OTCYTCTBYIOT YCTAHOBKH JUI1 MPHIOTOBJICHHA CYyXHX CMECEH.

4.2. TexHONOTHS MPUTOTOBJICHHA U 3aKAYHBAHUA O0ErYEHHOTO PacTBOPA MO IEPBOMY CIIOCOOy He
OTJIMYACTCA OT TEXHOJOTHH MPHIOTOBJICHHA TAMIOHAKHOTO PAaCTBOPA H3 CTAHAAPTHBIX TAMIOHAKHBIX
LIEMEHTOB.

4.3. TexHONOTHA TMPHTOTOBJICHHA OONETYEHHOTO TAMMOHAXKHOTO PAcTBOPA MPH HCIOJb30BAHHH B
KAYeCTBE KUAKOCTH 3aTBOPSHHA IIMHHCTOH CyCIICH3HH CJICAYIOINAS.

IMpeapapuresHo B J1a0OPAaTOpHH Pa3pabaTHIBACTCS PELENTYpa OOJCTMCHHOrO TAMIIOHAXKHOTO
pacTBopa 411 KOHKPETHBIX YCJIOBHH.

43.1. ToroBurca BOAHAA CYCHEH3HA C KOHICHTpAlMEH TIIIHHOMOPOINKA, 3aBEIOMO BBIIIEC
TpeOyeMoii A/ MPUTOTOBNCHUA 00IETMeHHOTO TAMIIOHAYXKHOTO PACTBOPa. I10 OMBITY YCTAHOBJCHO, YTO
JOCTaTO4HO MpuroToBHTh 10% cycmensmro. CyCneH3ust OCTAaBIACTCA HA CYTKH C ICPHOIUYECKHM
TCPEMEIIMBAHHEM JJI1 OOJice MOJHOH AUCHEPrande IMHOMOPOMIKA. 3aMCPSIOTCH IUIOTHOCTh H
Ba3kocTh Mo CTIB-5 mony4eHHOW CYCNEH3HH. DTH MOKA3ATENH 3aTeM NOTPEOYIOTCS AN KOHTPOJA
TIPHTOTOBJICHHUA CYCIICH3HH Ha OyPOBOii.

4.3.2. TIpo6a TAMIOHAKHOTO LIEMEHTA 3aTBOPSCTCS HA Pa30aBICHHON BOAOH CYCIICH3HH, HAIPHMED,
B COOTHOLICHHH 1:1 M 3aMEpAIOTCA PACTEKaEMOCTh H IUIOTHOCTh pPacTBOpa. PacTekaeMocTh pacTBopa
oipkHa ObiTh B mpeaenax 180-220 MM, muoTHOCTS - 3amanHast. EC mIOTHOCTh PacTBOPA OTIMYACTCA
OT 3amaHHOH Gonee, ueM Ha 0,03 r/cM’, wm PacTeKacMOCTh PacTBOpa HC BXOJHMT B YKA3AHHBIC
TIPEZICIIBI, H3MEHIIOTCA HIH COOTHOLICHHE BOJA:TTIMHACTAS CYCICH3HA, HIH BOJOCMECEBOE OTHOILICHHE,
1M 00a 3TH nokaszaresii. [Ipoueaypa noBTOpsIETCA A0 TEX MOP, MOKA He OyAyT moJydcHs! TpeOyeMbie
3HAYCHHUA PACTCKAEMOCTH U MIOTHOCTH OOJISTYCHHOTO PacTBOPA.



4.3.3. TIpou3BoauTcs MOAOOP HEOOXOJUMOTO BPEMEHH 3aryCTCBAHMA OOJCIYCHHOTO PAcTBOPA 3a
CYeT BBOAA COOTBETCTBYIOILMX XMMHUCCKHX PEarcHToOB. [IpH 3TOM PacTEKaeMOCTh PacTBOPOB MOKET
U3MCHUTHCA M BBINTH 34 IPEACHBl JONMYCTHMBIX 3HAYCHHH. BHOBB MPOM3BOAMTCA KOPPEKTHPOBKA
peUenTypEL

4.3.4. Tlocne moadopa peLenTypbl pacTBOPAa COCTABIIETCS MOCJICAOBATEILHOCTh MPHTOTOBICHUS
JKIUIKOCTH 3aTBOPEHHMS HAa OypOBOIl: IMOCIEIOBATECIHLHOCTh PACTBOPEHHS XHMPEArCHTOB B BOJC H
CMEIICHHA MX C TTHHHUCTOH CyCHeH3ueH. [10psIoK MPHroTOBICHHA KUAKOCTH 3aTBOPSHHS Ha OyPOBOH
JOJDKEH COOTBETCTBOBATh NMPUTOTOBJICHUIO €¢ B Jadoparopuu. IIpu moabope peLenTypsl pacTBOpa H
TIPUTOTOBJICHUH KUIKOCTH 3aTBOPEHHUS JOJDKHA HCHOIB30BAThC BOAA, 0TOOpaHHasA HA Oy pOBOH.

4.4, BMecTe ¢ penenTypoit 00I€rYeHHOT0 TAMIIOHAYKHOTO PACTBOPA HAa OYPOBYIO HAIPABISICTCA U
MOPAOOK MPUTOTOBICHHUA JKHAKOCTH 3aTBOPCHUA. ‘Yka3sIBaroTcsa IPOMEKYTOYHBIC 3HAYCHHA
IUIOTHOCTH TJIMHUCTOM CYCNEH3WH, O0BEM H KOHLCHTPALUWA CMEIIHBAEMbBIX BOJHBIX PAacTBOPOB
XAMPCArCHTOB H TJIHHUCTOM CYCIICH3UU W KOHCYHAA IUIOTHOCTP H BA3SKOCTh TOJHOCTHHO
TIPUTOTOBJICHHOM >XUAKOCTH 3aTBOpeHHA. IlocneaHHe NOKAa3aTeNH AB/SIOTCA KOHTPOJILHBIMH I
XapaKTEPUCTUKH KUIKOCTH 3aTBOPCHHSL.

4.5. 3apaHee MPHIOTOBJICHHYH) TIHHHUCTYIO CYCHEH3HIO CMELIMBAKOT C XHMHYECKH 00pabOTaHHOI
BOJOH TOBKO NMepe HAYaJIoM LEMCHTHPOBAHMS !
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Puc. I16.3. ITpuHIUIHATbHAS CXEMA OOBA3KU LHEMEHTHPOBOYHOTO 00OPYAOBAHHA IIPH
TIPHTOTOBJICHHU TAMIIOHAXKHOTO 2-KOMIIOHCHTHOTO PacTBOpa
1 - cenBOpPOHKA; 2 - CMECHTEIbHAA MAIIMHA (LIEMEHT); 3 - CMCCHTEIBHAS MAMIKHA (30714),
4, 7 - ueMEHTHPOBOYHBIE aTrPETaTEL, 5 - THAPOIIEBATOP; 6 - OCPETHUTEILHAS EMKOCTD; 8 - BOATHAS
€MKOCTB; 9 - QHIILTP BHICOKOHATIOPHBIH

5. TeXHOJIOTHIeCKHE CXeMbI OPTAHN3ANNH 1 YIPABJICHHS NPOHECCOM LEMEHTHPOBAHKMS
A3PHPOBAHHLIMHA TAMIOHAKHBIMH CHCTEMAMH

OCHOBHBIC TEXHOJIOTHUECKHE CXeMBbI puBeAcHBI B P/ 39-2-1232-84.

B kauecTBe mpHMEpa Ha PHCYHKE MPEACTABICHA THIOBAA CXCMA, LIHPOKO ANMPOOMPOBAHHAS B
TromenckoM permoHe. CXeMa NpexyCMaTpuBacT O00f3aTE€NbHOC NPUMEHEHHE OCPEIHHTEILHOM
ycTaHOBKH (puc. I16.4).

B 01HOM 13 6aKoB HACOCHOH ycTanoBkH LA (14) B 3 M? BOIBI pacTBOpsmOT 10 11 IeHOOGpA30BATEIS
n 3 xr HT® (O3/®). LTA (8) obBs3bBacTCsa CO CMECHTENbHOM ycrtanoBkoit CV (7). Ilpomecc



LEMCHTHPOBAHUA HauWHAaeTcs ¢ 3akaumsBanusa LA (14) gsyxdasHoii aspupoBanHHO# Oy(epHOI
JKHIKOCTH C TPOM3BOAMTCIBHOCTHIO 0,42-0,60 M’/MuH. OHOBPCMCHHO BKIFOYACTCA B PaGOTy
kommpeccop CJ1-9/101 (YKII-80) (4). Umcno o0O0OpoTOB Baja JBHTAaTesl  KOMIpPECCopa
ycTaHaBiMBaeTca pasHbiM 110 o6/mMuH. He mpepbiBasg mpouecc, mocjie 3aKavydBAHUS TCPBBIX 3 M
Oy¢epHoii xuakoctd ¢ momMompio LA (8) u CY (7) HauHHAIOT MPHroTOBJICHHE Tpex(asHoi# Oy pepHOi
JKHIKOCTH C HCXOMHOH IIOTHOCTBIO 1100-1250 kr/M’ H momady c¢¢ B GIOK MAHH(POIBIOB (6).
OpnospemenHo I[A (15) HaumHaeT NOAABATH C PaACUETHOW NPOHM3BOJMUTCILHOCTHIO PACTBOP
neHooOpa3oBaTell H 3aMEUIMTEN MO HATHETATENbHOW JHHHA B MaHH(pomsax BM (6). Kommpeccop
nposomkaeT paboty. TTocie OTKAYHBAHKS TIONOBHHBI TpeX(asHoit Oy peproit xmmkoctn (3 M) LIA (12
Hu 10) HAUHHAIOT NPHIOTOBICHHE H MOAAYY B OCPSAHHTCIBHYIO eMKOCTh (13) meMEHTHOTO pacTBOpa
HOPMAaNIbHOH IUIOTHOCTH, A€ OH JOBOAMTCA 10 TpeOyeMo#l mioTHOCTH. HemoCpeACTBEHHO IO
OKOHYAHHH NoAa4u Oy (pepHOH >kuAKOCTH ycTaHOBKOMH LA (8) ycranoBkoit (14) HAYMHAKOT OTOMpPATH W3
OCpESAHHMTCIBHOH eMKOCTH (13) memeHTHBIH pacTBOp M moaaeats ¢ro B BM (6). Kommpeccop (4)
OTKIIOYAIOT HA BpPEMd 3aKAYHBAHHMA PEMEPHOH MAauKH TAMIOHAXKHOTO PACTBOpPA, O00BEM KOTOPOit
ompeze/soT Mo pacuyery. B 310 Bpemsa CVY (7) mepemeniaercs Ha pesepBHyro mo3umuro. LA (8)
MOAKIIFOYACTCS K OTKAYUBAHUIO LICMEHTHOTO PacTBOPa U3 ocpeauuTe bHoM eMkocTH (13). C moMonibio
CKI] (3) mpomseogureinsaocTh LIA (8) u LIA (14) BbiBoAHTCA HA 3amanHyo 1,0-12 M’/mun. Ilocre
3aKAYMBAHMS PEICPHOM MHauky BKIOYAeTCs B pabory kommpeccop (4), 0OOOPOTEI KOTOPOTO
YCTAHABIMBAIOTCA B 3aBHCHMOCTH OT BbIOpaHHOH cremeHHW ajpanmud. [IpoAyKTHBHAsA 30HA
LEMCHTHPYETCA 0€3 aj’palil TaMMOHAKHOTO pacTBopa. HeoOxomuMmepni 00BEM TAMIIOHAKHOTO
pacTeopa 3aka4MBacTCa mpH ocTaHOBICHHBIX LIA (15) u xommpeccope (4). B IIA (15) B 3t0 Bpems
HAOHpPAIOT IPOJABOYHYIO *KHAKOCTh. [IpOJaBIHMBAHME LIEMEHTHOTO PAcTBOPA HAYMHAKOT YCTAHOBKOW
LA (15), 3arem nommrogaror LA (14) u LTA (8).
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Puc. I16.4. Tunopas cxeMa HEMEHTHPOBAHKA A3PUPOBAHHBIM TAMIIOHAKHBIM PACTBOPOM



TTpunoxenne 7

COI''TACOBAHO YTBEPXJIAIO
IIpencrasurems I'ocroprexnaasopa I'naBHBI1 HHKESHED
«_» r HaumenoBanue OypoBOH OpraHu3aIiy

Hﬁcmsmem, [IpoTHBOQOHTAHHOI CTyKOBI

« » TI.

« » TI.

AKT
0 rOTOBHOCTH 0YPOBOii YCTAHOBKH K KPEILICHHIO CKBAXKHHBI

CocraB KOMHCCHH:
IIpencenarens (THABHBIN, CTAPIIMI MEXAHHK)

OHO
UneHBI KOMHCCHH:
POPad-BHIIIKOMOHTAKHHK
(1500
IJICKTPOMEXAHHK R
OHUO
pykoB. Oyp. Opuraapt
[14(0]
Ha cks. MIOIIATH
«_» I. MPOU3BEICHA MPOBEPKA COCTOSAHHA ()YHIAMEHTOB, OCHOBAHUIA,

y3I0B BBIIKH, OypOBOro 000pyJI0BaHH (IIOABEMHOTO, CHIIOBOTO, HACOCHOTO), IPOTHBOBEIOPOCOBOTO
o0opynoBaHus, KHII, kOoTeIbHOH  YCTAHOBKH, KOMMYHHKALHH  IAPOBOJOCHAOKCHHS,
SHEProoOCCNECYCHHS, CBA3H H JP.

B pesyabprate OCMOTpa H NPOBEPKH KOMHCCHA CYUHTACT BO3MOJKHBIM CIYCK H LEMECHTHPOBAHHE
00CagHON KOJIOHHBI AHAMETPOM MM Ha JAHHOM 00OpYZOBaHHHU B COOTBETCTBHHU C I1maHom
paboT Ha KpeIIcHHE CKBAKUHBL

3ameuaHus u 0coOble OTMETKH KOMHCCHH

AKT COCTaBJICH B 9K3. H HaMpaBJICH B
IMpeacenarens [015(0]
UnieHBI KOMHCCHH ®UO
Ipunoxenue 8
VTBEPXIAIO
I'naBHbIH HHKEHED
HaumeHoBaHue OypoBOH OpraHu3aIiu
«_» T.
AKT
0 MOATr0TOBKE 00CATHBIX TPYD MJIsl KpeIieHHsI CKBAKUHLI Ne
VIO AU

OcHoBaHue: 3amaHue

HaumeHoanue GypoBoii OpraHH3aLMH, JOIDKHOCTD
«_» I.

®HO yTBepIMBIIETO 33JaHHE

Ilpeacenarens KOMHCCHH

[15(0)
HauanbHuk (upekTop)



BIIO (tpy0Onoit 6a3br).

(015(0)

HanmeHOBaHME OpraHu3anuu
UIeHBI KOMHCCHH:

JomwkaocTs, MO

JowkaoCcTs, DO
B mepuog ¢ T. IO I. MPOU3BECHA MOATOTOBKA 00CATHBIX TPYO U
TICPEBOAHUKOB:

Tlepeuncnuts BUABI paboT U HHCTPYMEHTAILHOTO KOHTPOIA
HA TEPPHTOPHH
TpyObl IOCTABICHBI HA CKBAKUHY «___ » 19 T.

TpyOBI MOATOTOBNICHBI B COOTBETCTBHH C 33AaHHEM M NMPHTOJHBI JUI KPEIUICHUS CKBAKHHBL.
BemoMocTh Ha KOMILIEKT IOATOTOBJICHHEIX TPYO MPIIIATACTCS.

AKT COCTaBICH B 3K3. U IepeJaH
YKa3aTh NOTy4aTeach
Ipencenarens ©HO
UneHbI KOMUCCHU (015(0]
Ipunoxenue
K AKTY 0 IOArOTOBKE 00CaIHBIX TPYO
Or«__ » T.
BEAOMOCTDb
Ha 00caaHbIe TPYObI U MEPEBOHUKH, MPEIHAZHAYEHHbIE /IS KOMILIEKTOBAHHS
o0caxHoii KOJIOHHBI HA CKB, N2 IO AN
Mapxkupo-
]ifolf/[{ebm Hapyxupni| I'pyma |Tommumal imHa 3aBoji- TI'OCT, |3aBojckoi Jlata I[;mnef)ﬂ:[e
p. JMaMeTp, |IPOYHOCTU| CTEHKH, |TpyObL|usrotoBurenn,| TV, HOMEp D
TIPUCBOCHHBIU MM CTATH MM M fb M CTaH@ b1 BBIITYCKa |UCIILITAHUSI,
TpyOHOI Hp P TPy Mlla
Oazoi
1 2 3 4 5 6 7 8 9 10
JIOIDKHOCTD TTHIIA, OTBETCTBEHHOTO 3a MOAIHICH DOUO

OpOBEPKY M  HOATOTOBKY  TPYO,
HAMMCHOBAHUC NMPEANPHATHA (1IeXa) H
€r0 MOAMHHCHHOCTD

« » T.

Ipunoxenue 9

METOAWYECKHE YKA3ZAHHS IO BBIBOPY BY®EPHBIX )KHAKOCTEN
(cucrem)

1. Tuns1 6ydepHbIX KuAKOCTEI

Beidop THnOB Oybeprbix sxuakocreit (BXK) OCYLIECTBIMETCA C YYETOM HCXOAHOH TOPHO-
Te0IOTHYECKO M mH(popMarmu mo tabr I19.2.

Hmxe mpeacrasneHBl Haubosee 4acTo MpUMEHAEMBbIC cocTasbl BXK, HX mapameTrpsl m CBOMCTBA,
00J1aCTh MPHMEHEHHUS, CIOCOOBI IPHTOTOBICHHA.

1.1. Hu3koBs3kue 6y hepHBIe KUIKOCTH



Hmkosskue BXK, kpoMe OCHOBHO# cBoed (PYHKIHMH pazaeiaeHus OypOBOTO H TAMIIOHAKHOTO
PacTBOpPOB, CIOCOOCTBYIOT MOBBIICHUIO CTCTICHH BBITCCHEHHA OypOBOTO PAacTBOpPA TAMIIOHAKHBIM H
CMBIBY PBIXJIOH YaCTH ITTHHUCTOH KOPKH.

1.1.1. Boma

Boay B kauectBe Oy(pepHOI KUIKOCTH PEKOMEHIYETCS IPHMEHATH IIPH LEMEHTHPOBAHUH CKBAXKHH
C YCTOMYMBBIMH MOPOJAMHU.

[Ipu WCHONB30BAHWH YTSDKEICHHBIX OYpPOBBIX PACTBOPOB HPUMEHATH B KadecTBe Oy(epHOH
JKHOKOCTH BOOY, BO H30eKAHHE BBINAACHUA YTSDHKCIUTCIA B 0CAA0K, 3anpeIacTC.

1.1.2. Moromue Oy QepHbIc KUAKOCTH HA BOAHOM OCHOBE

1.1.2.1. BX Ha ocHoge ITAB (cymp(onoun, gucomsBan, CMC) u 700aBOK K HUM NPHMEHSIOT LA
VIIyYIICHHA CMBIBA OCTATKOB OypOBOTO PacTBOpA U PHIXJIOH 4acTh (pUIBTPALHOHHOM KOPKH.

1.1.2.2. Moromas BX MBII-M-100 (pementypa HIIO «bBypeHue») Ha OCHOBE CMECH
nompocparoB (TM®PNa u TIIONa) u HeoHONA (OKCHITHIMPOBAHHOTO ANKHI(EHOIA CO CTEMECHBIO
OKCHATHIHPOBaHUA 12-25) 0o0magaeT BBICOKOH YCTOMYHMBOCTBEO MOIOIIETO ACHCTBHA B YCIOBHSIX
[JIMHOHACHIIECHUS, 4TO ofccmeunBacT 3(QEKTHBHYI0 OYMCTKY 3aKOJIOHHOTO IPOCTPAHCTBA OT
0CTAaTKOB OYPOBOTO pacTBOpA.

IMpurorapmusaroT Mooy 0 bXX B MepHHKAX IeMEHTHPOBOYHBIX arperartoB (L1A) u3 pacuera Ha 1
M’ TeXHHUECKO# BobI 0,5% cMech nomadocdaros u 0,5% Heonoma AD-12 wm AD-25.

1.1.3. Moromue Oy pepHbIC )KUAKOCTH HA HE(PTIHOM OCHOBE

BXX Ha He()TAHOH OCHOBE HEOOXOAMMO HCIOJB30BaTh JMINB B TEX CIY4asaX, KOrAa OypeHHE
OCYIIECTBICTCA HA HE(PTEIMYTBCHOHHBIX OYPOBBIX PACTBOPAX MM CTBOJI CKBAKHHBI IIEMCHTHPYCTCS
He()TeIMY IBCHOHHBIME TAMIIOHAKHBIMU PACTBOPAMH.

Moromue BXX Ha He()TAHOH OCHOBE MPHTOTABIMBAIOTCA U3 HE()TENMPOIYKTOB (AU3TOILIHBO, HE(TH)
W 3MYJIBCHIT THIIA «BOJA-TH3TOILIHBOY, «IH3TOILTHBO-IIABY.

BXX Ha HeTsIHOM OCHOBE CIIOCOOCTBYET YIIYUIICHHIO VCIOBUM TypOyIM3alHi B 30HE CMCIICHHS HX
¢ 6ypOBBIM PaCTBOPOM H YBSIHUCHHUIO KO3((QHUIIHEHTA BRITCCHEHHUS.

1.2. CrpyxrypHpoBaHHEIE Oy hepHBIC JKUAKOCTH

Crpykrypuposannsie BXK ¢ Huskol BomooTaayelt mpeaHa3HAUCHBI A ICMCHTHPOBAHUS CKBAXKHH,
npu OypeHHH KOTOPBIX MCIONB3YIOTCA YTDKCICHHBIE OYpPOBBIC PACTBOPHL, C ICIBI0 HCKIFOYCHHS
00pa3oBaHUi CCAMMEHTALMOHHBIX MPOOOK WM CMEIIUBAHWA HX MCEXKAY COOOH, a TalKke I
LEMCHTHPOBAHMA CKBAXHH C HH3KHMH 3HAYCHHSIMH TPAJHEHTOB IUIaCTOBOro aapieHus (AHILJ),
HEYCTOWYMBHIMHE I'NTHHACTHIMH MOPOAAMH H HATIAYHCM IDIACTOB C BBICOKOI MPOHHIAEMOCTBIO.

IIpeacrasuremsiMu 31oro kimacca BXK ABIMIOTCSA pacTBOpBI, MOJy4aeMble H3 MOPOMIKOOOPA3HBIX
Marepuanos: MBIT-C-100, BIT-100, BIT-150, BIIC-170.

1.2.1. Marepuan BI1-100 npeacrasnser coOoH MopomkooOpa3Hyo cMech, cocrosmyo u3 88,5%
JurauHa, 10% xaxsnuHEpoBaHHOH coabl u 1,5% KMLI-600.

BX rorosurca mytem cmemenus BIT-100 ¢ Bomoi mpu MaccoBoM coornomeHud BIT-100 B BoABI
1:3 ¢ mocneayromuM JOYTSDKEICHHEM B ciydac HeoOxoaumoctH. Hicxomnas Bomootzada BX mocie
nepeMemmBaHus B Teuenue | yaca He mpessmuaer 15 cM’/30 MuH 1o npuGopy BM-6 npH BA3BKOCTH 110
CIIB-5 20-25 c.

By(epraa xuakocts w3 BI1-100 mpuroana i pasaelieHHA BCEX THIOB OypPOBBIX PacTBOPOB HA
BOJHOH OCHOBE ¢ MHHEpam3anuei 10 1 % npu remnepatype 0-100 °C.

InotrocTs BXK perymapyercs B mpeaenax 1020-2100 kr/a’.

1.2.2. Marepuan OyQepnbii nopomkooOpasHbiit BIIC-170 mpemHasHAaueH U NOJyYCHHS
TepMoconecToiikoii B)K ¢ perymmpyemoii mnoTHocThI0 oT 1050 o 2100 kr/a’, CIyKameH s
pasAencHHMs pasIMYHBIX IO COCTaBy H IUIOTHOCTH TAMIOHAKHEIX H OYPOBBIX pAacTBOPOB H
3(()EKTHBHOTO BHITCCHCHUS UX M3 CKBXKHH C AMHAMHYECKOH TeMmeparypoii ot 0 mo 170 °C.

BIIC-170 - nopomkoOOpasHeIi MaTepHal, MNOJYYacMEIH COBMECTHBIM IEPEMCIIHBAHHCM
KANbIMHAPOBAHHOM COJBI, IMTHHHA, KApOOKCHMETHILCIUIONO3BL, HHTPHIOTPHMETHIPOCHOHOBOH
KHCJIOTBI H ICHO30]1.

B u3 mopomkooOpa3sHeIX MATEPHANIOB MPHIOTABIHBACTCS C MOMOIIBI) THAPOMEIIAJIOK, (ppe3epHO-
CTPYHHBIX MEIBHHIL, IICMCHTHDOBOYHOH TEXHHKH, a4 TAKKC THAPABIMYCCKHX MHCICPraTOPOB THIA
«CTpys B CTPYIO»; NOCIETHHEC INO3BOISIOT 3HAYMTENBHO YCKOPHTH IMPUTOTOBJCHHE JKHAKOCTH H
TIOBBICHTD €C KQ4YCCTBO.

BX Ttmma BIl MOXHO yTSKeIATh OGapHTOM MM APYTHM THAPOQHIBHBIM  yTDKETHTEIEM
HETIOCPEACTBEHHO TIEPET HAYAJIOM HEMCHTHPOBAHHAL.

1.2.3. Tlopomxoo6pa3usiii Marepuan MBIT-C-100.

MBII-C-100 pa3paboTaH HA OCHOBE KOMMAyHAA, cocTosumero u3 cMecd YILP, KML[ u HT®. [
npurotosncHust bXX ncnonssyercsa 10% pacteop MBIL

Pactsop MBII-C-100 MO>KET IPHTOTABIIHBATLCA HEMOCPCACTBEHHO Tepe/| ueMeHTHposanueM. Ha 1



T nopomika 6eperca 954 xr YIIIP, 45 xr KMI u 1 xr HTO.

ITo nokasaremsiM BX u3 MBII-C-100 momkHA COOTBETCTBOBATH CJIEAYIOINHM OCHOBHBIM
TpeOOBAHMAM:

- BI3KOCTH - 20-25 ¢ mo CI1B-5;

- IIOTHOCTS - 1040-2000 Kr/™’ (pery HpyeTCs BBEACHHEM MHAPOQUIBHOTO YTKETUTENA),

- BOJI00TAA4A - 20 cM /30 MEH 10 mpEGOPY BM-6.

1.3. Bsskoynpyrue Oy pepHbIC >KHIKOCTH.

JUi1  IEMCHTHPOBAHHMSA  HAKIOHHOHANPABICHHBIX  CKBAKHH, WHTCPBAJNOB  TOBBIIICHHOM
KAaBEPHO3HOCTH H KEJOOOB, IUIACTOB, CKJIOHHBIX K HHTCHCHBHOMY HOTJIOIICHHIO, TMPEAHAZHAYCHBI
p3koynpyrue b)XX (BYBX) ma Bomsoi ocHobe. OO0veM BVYBXK anms neMEHTHPOBAHHA CKBAYKHH
cocrasmsier 1-2 M mpr moTHOCTH 1030-2160 Kr/Mm’,

1.3.1. BYBX (penentypa HITO «byperne») Ba3kocTio 150-200 ¢ mo CIIB-5 mpuroTasIHBAOT B
MepHuKax 1A u3 pacdyera Beoja 1,5-2,0% nopomkooOpastoro ITAA, pacTBopIeMOTO B TOAOTPETO#H 10
30-40 °C Boae, B KOTOPYIO IPEABAPHTCILHO BBOAAT 2% moBapeHHOH comm (NaCl) u 2% cyabuTHO-
aposiokeBoi Opaxkn (CB). Bpems rencoOpazoBaHus perympyior aodasncauem 0,8-1% Guxpomara
Harpusa (Na,Cr,O;), KOTOpBIi NpeIBAPHTEILHO PAcTBOPIOT B 15-20 11 BOJBI B BBOJAT MPH KPYTOBOit
IEPKYJEIHA B TeYCHHE 20 MHH nepe] 3aKaYHBAHHEM B CKBAKHHY .

Ipumensercs npu Temmeparypax a0 100 °C.

1.3.2. BYBX (peuentypa BosrorpanrHHUITHHehTH) NpHroTaBIMBaOT B MCpHUKAX L{A mpu pacxoze
ma 1 M 1%-noro pactsopa ITAA, 0,125 »* dnoropearenta T-66 u 0,025 > 10%-HOro pacTBopa
rmuo3eMa Al(SO,);. IlepeMelmmnBaroT COCTaB NMpH KpyroBOiH LHPKYMA B TeucHHE 5-10 MHH U
3aKAYMBAIOT B CKBKHUHY HEMOCPEICTBEHHO NEpe ] 3aTBOPSHHEM TaAMIIOHAYKHOTO PACTBOPA.

1.4. Aspuposannsie Oy(pepHbIE KUTKOCTH

Aspuposannas BXX npeacraBmier coO0H CYCHEH3HIO, COCTOSIIYI) M3 BOABL, KBAPLCBOTO MECKA,
IIEMEHTA, IOBEPXHOCTHO-AKTHBHOIO BEINECTBA H rasa (BO3ayXa).

Jn mpurotoneHus BX Ha 1 M> TEXHHYECKOH BOJIBI pacxoayror 500 xr mecka, 300 kr
nopriasauemenra, 5 kr ITAB (cymsdonon, MpuioHadT, H30AT A U Ap.). MHOrO(asHyI0 CHCTEMY
aspupyroT. CTeneHp a’spanuu A0/pkHA ObITh B mpeaenax 10-20. O6beM ra3oBoit ()a3el pacCIMTHIBAKOT,
HCXOAd U3 YyyeTa 3a00HHOM TeMmeparypsl, JAaBICHHS M IUIOTHOCTH OypOBOTO pacTBOpA.
IpuroTaBaMBArOT A3pHPOBAHHYIO Oy hepHYI0 KHAKOCTh ¢ noMomkio LIA, CMH u xommpeccopa.

ITpumensroTcs B uHTEpBate Temmeparyp 0-60 °C.

1.5. OposuonHbIe 6y EpHBIC KUTKOCTH

ITpuMeHEHNE BOAOMECYAHBIX 3pO3UOHHBIX BXK 11€7€c000pa3HO NpH LHEMEHTHPOBAHHH CKBAXKHH,
CTBOJ KOTOPBIX MMEET OOIbIINE KABSPHBI HIH SKESIOOHBIC BHIPAOOTKH.

JloGaBIeHre B BOAY KBAPLEBOTO Tecka B mpeaenax 400 kr Ha 1 M° criocoGCTByeT Typ6y MH3aLuu
TOTOKA NPH HM3KUX CKOPOCTAX NMPOAABIMBAHHA MPOTABOYHOM >KHAKOCTH H jenacT BXK abpasmsHoii
JJ1 TIMHACTOH KOPKIL.

TTnotHOCTS BXK - B mpemenax 1200-1400 kr/a’.

TemmeparypHasd 06macTs npuMeneHus - 0-30 °C.

Crabum3anus TBepAoH (assl B xKHAKOCTH JocTHTaeTca fobaskoit KMI] i memenTa. JIO3HPOBKA HX
noabupaeTcs 1a00PaTOPHBIM AHATIA30M MO CKOPOCTH OCEIAHUS YACTHI B CYCIICH3HH.

Taxk, mpu 700aBKe B BOAONCCUAHYIO cMeCh mopTiaaHaueMenTa 1 KML] COOTBETCTBEHHO B IpEAcIax
150-200 kr u 1 xr Ha 1 M’ CKOpOCTh OCemamms TBEpHOH (Jaskl He MpeBBIMACT 20 CM/MEH, UTO
YAOBIETBOPAET YCIOBUAM NpuMeHEHH bK.

Oposuonnsie BX rotoBsarcsa ¢ momompro CMH, BOPOHKH-CMECHTEISI HJIH HENOCPSACTBCHHO B
mmpueMHOM 4ane LTA.

ITpu nepBoM CIoco0e MPUTOTOBICHHS BOAOTICCUAHOM CMECH MECOK 3arpy’KacTcs MCXAHHYCCKH, IPH
JBYX MOCTCAYIOMMUX - BPYIHYIO.

Hosupyerca tBepmast (aza moabopom pexkumoB padorel A mw CMH wm cnenmaibHbIM
JI03aTOPHBIM YCTPOHCTBOM.

1.6. BoxHbIe pacTBOpEHI CoNcH

BXK Ha ocHoBe BoaHBIX pacTBOpoB coieh NaCl, CaCl, u apyrux XapakTepH3yHOTCS OTHOCHTENLHO
BBICOKMMH IUIOTHOCTSIMH IO CPAaBHEHHIO C BOJOH W He(renmpoaykramu. OcoOeHHO 3(EKTHBHO
TIPUMEHEHHE MOAO0OHBIX KUIAKOCTEH B FEOJOTHUECKUX PAa3Pe3aX C HAJMYHEM COJICBBIX OTJIOXKCHHH.

B mobom cayuae Ttakme BXK cHocoOCTBYIOT yaaneHWio (UIBTPANHMOHHONW KOpKH OypoBOTO
PacTBOpA 3a CHET NMPCABAPUTCIBHOTO €€ 00C3BOKUBAHHSL.

TTIOTHOCTH BOJHBIX PACTBOPOB COJICH MOTYT H3MEHATHCA B quanazoHax ot 1000 no 1200 KO/M® s
pactsopoB NaCl; ot 1000 10 1400 xr/m’ mma pacteopos CaCly; ot 1000 a0 1570 kr/m® ZnCl, u 1.4,

Pa6Gorocmoco6us! mpu Temmeparypax go 100 °C.

1.7. PacTBOpBI KHCHOT.



PacTBOpHI KHCIOT, Kak Oy(epHas KUAKOCTb, MPETHA3HAYCHBI I YIAACHHA (DHIBTPAIMOHHOM
KOPKH M OCTAaTKOB OypOBOIO pacTBOpa CO CTCHOK CKBAKMHBI B MHTEPBAJIC MPOAYKTHBHOTO ILIACTA.
PexoMeHAyrOTCA K NPHUMCHEHMIO IIPU IICMCHTHPOBAHHM CKBAKMH, K MBOMAHM KOTOPBIX
MPEABABILIIOTCA 0CO00 BBICOKME TPEOOBAHHA. ITO OTHOCHTCS, B YACTHOCTH, K CKBRKHHAM,
NMPOOYPEHHBIM C NPOMBIBKOM KapOOHATHO-IVIMHUCTHIM PACTBOPOM HA HE(TAHBIX MECTOPOKACHHAX,
HMCIOIMX BOJOIUIABAIOINYIO 3aJIeKb, WM B CIYYAIX, KOTAA HE()TCHOCHBIH IIACT OTACIACH OT
BOJOHOCHOTO MPOILIACTKOM MOpoA Manoi momuoctu. O6vem BX mia paspymenns QuisTpanmuoHHON
KOPKHM JODKEH OBITh HE MeHee 00BeMa KONBICBOTO IPOCTPAHCTBA CKBAKHHEI B HHTCPBATC
TIPOAYKTHUBHOTO ILIACTA, HO HE Ooee [V, ].

IMpumenstoT 8-15%-HbI pacTBOp COJIHOM KHCJIOTHI WIH BOJHBIH PACTBOP CYIb(haMHHOBOI
KHCJOTHI 20%-HOH KOHIICHTPALIHH.

InotHOCTS BXK - B mpenemax 1100-1200 kr/ae’.,

[TpuMensroTCs mpH TeMmeparypax xo 90 °C.

ITpu npuMeHEHUU PACTBOPOB KUCIIOT B kKadecTBe B)K mopaaok pabot craeayrommmit:

- 3AKaUUBAIOT BA3KOYNPYTHH pa3geauTes B O0BEME, COOTBETCTBYIOIEM 6-10 M BBICOTHI
3aTpyOHOTO MPOCTPAHCTBA,;

- 3AKaYMBAIOT M MPOJABIHBAIOT PACTBOP KHCJIOTH B HHTEPBAJ IIPOAYKTHBHOTO ILIACTA;

- B TeueHHE 15-30 MHMH PacTBOp KHMCJIOTHI OCTABIICTCA B NOKOE I OOCCIICUCHHS PEAKIHH C
kapOoHaTamMu (QUIBTPALUOHHON KOPKHY;

- 3aKaYMBAIOT U IPOJABIHBAIOT IEMEHTHBIH PacTBOP MO OOBMMHON TEXHOJIOTHH.

B KkauecTBe TAMIOHAXKHBIX pACTBOPOB B 3TOM CIy4ae PEKOMEHIYETCd MNPHMEHATH
NMIACTH(GUIMPOBAHHBIE LEMECHTHBIC HMIM LEMECHTOOCHTOHHTOBBIE PACTBOPHI C  NMOHH)KCHHBIM
mokazaTesieM (PHIbTPALUH.

1.8. KoMOuHHpOBaHHBIE Oy ()epHBIC KUIAKOCTH.

1.8.1. KomGunuposannas 5K ¢ ramnonupyromumu csoficteamu (PTC).

KombuauposanHas BXK ¢ TaMIOHHPYIOIMMH CBOHCTBAMH MPHMEHSETCS NPH LEMEHTHPOBAHHH
CKBKHH, IPOOYPEHHBIX B BBICOKOMPOHMIAEMBIX MOPOJAX C HHU3KHUMH TIPAJUCHTAMH IUIACTOBBIX
JaBieHUM W B amanasome Temmeparyp 0-50 °C. IlpuMeHsderca M MpeaynpeskACHHA aHOMAIBHOTO
pocTa TNPOJABOYHOTO JABNEHHA B pe3yJbTaTte OOC3BOJKHBAHHA TAMMOHAKHBIX PACTBOPOB HA
NMPOHMIIAEMBIX CTEHKAX CTBOJA CKBAXKHUHBI IPH LIEMEHTHPOBAHHH.

Kombunupopanras BX ¢ Tammonmpyrompmu cBoiicreamu (PTC) Brmouaet 6-10%-Hbii BOAHBIH
pacTBOp CepHOKHCTOro amomuHms AlL(SO,); WM TeXHHYCCKYIO BOAy obmemom 10-12 M°, 3atem
pactBop PTC ob6semom 5-10 M. Pacteop Aly(SO,); BBIIOJNHAET POJIb KOPKOYAAJLIOLICTO areHTa,
pactBop PTC obecneumBactT opMHpOBAHHEC HA CTCHKAX CKBAXKHHBI TOHKOW 3aTBEPAEBIUCH KOPKHU C
TOBBIIICHHBIMY aATC3HOHHBIMHA CBOMCTBAMH.

Boxnsie pactBopsl Al,(SO4); 1 PTC rotoBar ¢ moMompio LIA B mepro NOATOTOBUTENBHBIX paboT
K IIEMCHTHPOBAHHIO KOJIOHH H 3aKAYHBAIOT MOCNECA0BATEILHO.

Tabauua I19.1
Cocras 1 ocHOBHbIe mapamMeTpsl PTC

Cocras, Kr TTapameTpsl
IL1oTHOCTD, Boaootnaua,
Lemenr |[muuomopomox| Boxa KMI] |Na,COs A Bsskocts, ¢ /30 vmH
400 100 1000 10,0 20 1280 22 14
400 200 1000 7,5 20 1300 27 12

1.8.2. KomOunuposanuas Oy (hepHAT IKUAKOCTH C BI3KOYIPYTHM PA3ACIUTEIEM.

Ob6namaer HAPSTY C BHICOKHMH BBITCCHIOIINMHI BHIMBIBAIOIIUMH CBOMCTBAMH.

IIprMeHEHHE BS3KOYNIPYTOTO PA3ACTMTEII B 3HAYHTCIPHOM MEpe NPEIOXPAHACT CMEIICHHCE
suAkoH (a3el komOunupoBaHHOH BXK ¢ 6y pOBBIM pacTBOPOM.

Kom6muuposanuas BXX cocrour 3 BA3KOYNPYTOTO Pa3meiMTENI B TOJOBHOH YAaCTH WM JOOOH H3
NepeYnuCICHHBIX Bhie bK - B ocTambHOH.

TTocneaoBaTeIbHOCTD OTICPATIHIA:

- B 00CamHyr0 KOJOHHY 3aKa4YMBACTCH BASKOYNPYTHH pa3feiuTens H3 pacueta 20-25 M AImHEI
KOJIBIIEBOTO MPOCTPAHCTBA;

- B CKBKHHY I10Ja€TCsT pacueTHBIN 00beM BXK moboro coctaBa, mpueMaeMOro B JAHHOM paoHe.

Hcnoms3oBanue BXX ¢ BA3KOynpyruM pa3meimTeieM HeIeco00pa3HO M 3(P(YEKTHBHO B CKBAKUHAX,
OCJIOXKHCHHBIX KABCPHAMH H JKCTI00aAMH.

1.9. CrenmansHsle Oy PepHBIC )KHIKOCTH




K cnemnamsabiv BXX OTHOCATCS XMMHYECKH AKTHBHBIE JKMIAKOCTH, CIIOCOOHBIC OTBEPXKIATh
TTMHUCTYI0 KOPKY HIH caMu OTBCPIKAATECA IPH OCTABJICHHH HX B 3aKOJIOHHOM MPOCTPAHCTBC
CKBKHHBL. JTO, KaK MPABUJIO, PA3THYHBIE MOJHMEPHBIE COCTABbI, BOAHBIC PACTBOPbI CEPHOKHCIIOTO
ATFOMHHHA, XJIOPHCTOTO KAJIbLHA H Jp.

1.10. He3amep3atomue 6y pepHbIe >KUIKOCTH

Hezamepaaromyro bXK, cocrosamnyro u3 30%-HOro pacTeopa AHATHJICHTJIMKOI B BOJE H KBAPLEBOIO
mecka ¢ pasmepoM 3epeH 0,1-0,15 MM B koHueHTpauuu 40 1/ (TeMmepaTypa 3aMCp3aHHSA TaKOH
cycneH3un mnpuMepHO MHHYC 30 °C), NpHroTaBIMBAIOT HEMOCPEICTBCHHO HAa OypoBo# mepen
HEMEHTUPOBAHHEM CKBAXKHHBI. [l 3TOr0 B MEPHYIO €éMKOCTb LA moaaioT HeoOX0uMOE KOIHYECTBO
BOAb M CMEIHBAOT ¢ 100% AH3THICHIIHKONEM B COOTHOMICHHH 7:3. 3aTeM HA NMPUTOTOBJICHHOM
BOJHOM pacTBOPE JMITHJICHTJIMKOJAA C MOMOINBK) LEMEHTOCMECHTEN HEMOCPEACTBCHHO IIEpen
3aTBOPCHHUEM TAMIIOHAXKHOTO PACTBOPA 3aTBOPSIOT MECYAHYIO CYCTICH3HIO H 3aKAYHBAIOT B CKBAKUHY .

2. Pacuyer Heo0Xx0auMOro 00-eMa H IJIOTHOCTH BBIOPAHHOTO THIIA Oy (epPHOIH KIIKOCTH

OnpeneneHue HEOOX0AMMOTro M LEeMeHTHpoBaHuA oObema B)XK mpomseomurcs, mcxomst w3
CIEIYFOIIMX MOJIOKCHHH.

2.1. TuapocTarH4eckoe [aBJiEHHE COCTaBHOTO croji0a OypoBoro pactBopa M bBX moinkHO
MPEBBIIATH MJIACTOBOC JABJICHHE B IJIACTE ¢ HAHOOJIBIIMM MOYJIEM I'PATHCHTA MJIACTOBOTO JABJICHHS
LEMECHTHPYEMOTO HHTECPBAJIA.

2.2. JIns KOHAYKTOPOB, MPOMEKYTOUHBIX, B TOM YHCJIC CCKIHOHHBIX KOJOHH, HIDKC KOTOPBIX HE
OKHIACTCA BCKPHITHS Ta30BbIX H FA30KOHICHCATHBIX, a TAKKE BOZOHOCHBIX H HE(TAHBIX IIACTOB C
ABII/JI, Heo0X0auMO NMpHHHMATh 00BeM Oy(epHOH >KHIKOCTH H3 pacyeTa 3alOIHCHHS 3aTPyOHOro
MPOCTPAHCTBA MPOTHKCHHOCTHIO 150-200 M.

2.3. JInd KOHAYKTOPOB, IPOMEKYTOYHBIX, B TOM YHCIIC CEKUHMH M NOTAWHBIX KOJOHH, HIDKC
KOTOPBIX OKHIACTCS BCKPBITHE TA30BBIX H Ta30KOHIACHCATHBIX IAcTOB He3aBucmMmo oT ABIIJI, a
TAKKe BOAOHOCHBIX M He(TaHBIX miaacToB ¢ ABIIJ], o6vem BXX npmmmMacrcs ®W3 pacdera
MPOXOXKACHNUA €€ yepe3 OamMak KOJIOHHH B TeueHHe 8-10 MuH mpu TypOyJIcHTHOM TeueHuH U 10-15
MHH IpPH CTPYKTYPHOM (IIpOOKOBOM) TE€YCHHH, HO He MeHee 150-200 M mo ammee 3arpyOHOrO
MPOCTPAHCTHA.

2.4. JInsa 3KCIUTyaTauHOHHBIX KOJIOHH 00beM BXK mpuHmMaercsa mo m. 2.3 OTHOCHTENILHO KPOBIH
(DTFOM TOHACHIIICHHOTO TOPH30HTA.

2.5. TIpu BCKPHITHIX (DIFOMTOHACHINICHHBIX IIACTAX HEOOX0MMO TIPOBEPATD YCIOBHE

Vﬁ.o;c. < [V5.9IC.]9
rae Ve - HEOOX0TUMEBIH 00BbeM BIK, M3,

[V5.2¢.] - MAKCHMAITBHO IOy CTHMBIH 00BeM BK, M

0,5-AP-S
[Vooe]= ’ ‘

cosx '(Pa.p. - Pa.m.) 8

TI€ P6.1.. Pé.re. - TIOTHOCTH OYPOBOrO PACTBOPA H OY(EPHOI KUIKOCTH, KI/M;
AP - BemmumHA penpeccud Tpu Oypernu, [1a, ycTaHOBICHHAS COTIacHO «[IpaBuiamM O0e30macHOCTH
B HC()TSIHOHM W TA30BOH MPOMBIIIICHHOCTI», 1988 T.
AP=h - Pé.p. 'g—sz.;

>

rze /1 - rayOuHa KPOBIH IJIaCTa, M,

P,, - mmactoBo¢ gaBicHue, [1a;

g - YCKOPEHHE CBOGOIHOTO MANCHHS, M/C™;

O - CPETHHI Yrol HAKJIOHA CTBOJA CKBAKWHBI B HHTCPBAJIC PACIIOJIOKCHHA OY(PCPHOH KHIKOCTH
TOCJIC TTOJTHOTO BBIX0OAA ¢¢ W3 OamMakKa KOJIOHHBI,

S - IIOMAIb CCUCHHS 3aTPYOHOTO IIPOCTPAHCTBA, M™.

2.5.1. Tlpu HEBBIIOTHEHUH HEPABEHCTBA!

- paccMaTpWBacTCS BO3MOKHOCTh yBeqmucHus IoTHOCTH bBJXX mpumdAroro Ttmma, mnpm
HEOOXOIMMOCTH — JI0 IJIOTHOCTH PABHOMH g,

- TPH HCBO3MOKHOCTH YBETHMUCHUS IIOTHOCTH BXK 1o meoOxommmoi mpunmMaetrcs oobeM BK,
PaBHBIH [}5,.].

Hpumenanue: 1. Ecim no 1. 1.8 HAcTOSIIETo NpWIOKeHHUs NpuHsSTa koMmOuHupoBanHas BJXK, B pacuere
BENUHYUHBI [V, | IPUHIMAETCS Pg.,., KAK CPETHEB3BEIICHHAS TI0 JUIMHE WHTEpBalia 3aTPYOHOIO IIPOCTPAHCTBA,
3aITOTHIEMOT0 BCeH SKUJKOCTHIO.

2. ITo mm 2.1-2.4 nHeoOxomumblii o6beM bBJXK paccumrthBacTcsl Il YCIOBHA IIPAUMEHEHWSI HYDKHEH
paszjiemrensHol poOku. B npyrux ciyyasx o6veMm bJK joimkeH ObITh yBenUUYeH U3 pacyeTa yBEIMYEHHUS ee
cronba Ha 10-15%, ecim npu 3ToM HeoOXoquMbIi 06heM bK He pepimaet [V . |-



O6sactin npumenenns 0ygepHbIX KuKoCTeii

Tabmaua I19.2

I'eomoro-TeXHuYCCKHE
VCIIOBHS IPOBOJKU CKBAYKUH

Bydepnsie sxumxoctu (6XK)

Huskossskue OydepHbic
SKHIKOCTH

BOIA

MOFOIIHE
BXX Ha
BOJIHOM
OCHOBC
MBII-
M-100

MOIOIIHE
B Ha
HeQTAHOU
OCHOBC

CTPYKTYPHPOBAHHbIC
B2K BI1-100, BIIC-

170, MBIIC-100

BS3KOYIIPYTHUE
bX

APHPOBAHHBIC
BX

IPO3HOHHBIC
BX

BOIHBIC
pacTBOpHI
KHCJIOT

BOJHBIC
pacTBOpPHI
COJICH

CrenrabHbIE
KOMOHMHHPOBAHHBIC
BX

HE3aMEP3ar0IIUe
BX

1

3

4

10

11

12

1. Ycroiuuseie mopoasl, HE
MOABEP)KCHHBIC HAOYXaHHIO
O ACHCTBHEM BOJIBI

2. IMnactsr ¢ ABILJ]

3. HeycToiuuBbie MOPOIBL,
CKJIOHHBIC K 00BaJaM |
OCBIISIM MPH BO3ACHCTBHH HA
HHUX BOJBI

4. Hammuue nornomeHui
OypoBoro pacteopa

5. MHoOroeTHEMEP3TIbIE
TIOPOJBI

6. CHIIBHO KaBEPHO3HBIC
CTBOJIbI X HAKJIOHHbIC
CKBAKHMHBI

7. ITpoMBIBKA CKBOYKUH
HE(TEIMY IbCHOHHBIMHU
OypOBBIMH PAaCTBOPaAMH

8. Paspes,
XapaKTePU3YFOLIUHCS
KapOOHATHBIMH MOPOAAMH

+




K mpunoxenu:o 9

HawnMeHoBaHHE GYPOBOTO MPEANPHSTHS - 3aKA34YAKA PELCNITYPhI

PEINEINTYPA
Oydepnoii xnaKOCTH
«_» I. Jlaboparopus
HanMeHnoBaHHE JJA00PATOPUH H NP ANPHATHS
CxBakuHa Ne
IIOINAAb (MECTOPOSKICHHE), HANMCHOBAHUC 00CAIHOM KOJOHHBI
Jmamerp mM. UHTepBan cimycka M. HTEpBAIT LIEMEHT. M
Temmneparypa: I'eoctaruyeckas °C Ha rnyOuHe M.
Tlocne 4 0e3 MPOMBIBKH °C na rayoune M
Ne HAMMEHOBAHUE TTOKA3ATEJIN BX
TIL | 11
1. |BunBX
2. |Cocrag 1 »° ¢ yxasammem en. m3mepenus
3. |InorsOCTS, KI/M
H3MCPCHHAS
4. |Bomoormaua cm>/30 mMuH Mo
pHoop
npu AP = krc/cm’,
5. |Ycaosuas Ba3kocts mo CIIB-5, ¢
6. |n, MIla
7o, Alla
7. |YcnoBusa uCTIBITAHAS
- Temmeparypa, °C;
- naBiacuue, MIla
ITprMeuanwe. Ykazathb ciocol, IociIe1oBaTeTbHOCT puroToBneHrs 5K u ap. ocoGeHHOCTU
3aB. JIaboparopueit (015(0)
JlabGopanT (015(0)

KPACUYETY OEMEHTHBIX MOCTOB

ITpunosxexue 10

1. OcHOBHBIE TPeOOBAHHA IO BHIOOPY MHTEPBATIOB YCTAHOBKH H30IALHUOHHBIX MOCTOB, HX BBICOT U
XapaKTEPUCTHK periaaMeHTupoBansl P/l 08-71-94 «VIHCTPYKIHA 0 MOPSIKE TMKBUIAIMH, KOHCCPBALHH
CKBOKMH W OOOpPYAOBAaHHS HMX VCTHEB M CTBOJIOBY». IIpm BBIOOpE THIOB LEMEHTOB H PEHEHTYP
TAMIIOHAXXHBIX PACTBOPOB HEOOXOAMMO TAKKE PYKOBOACTBOBATHCA TPeOOBAaHMAMH pa3d. 5 u 6
HacTrosmed MHCTpyKuuH W mpmi 3. JTO TAKKE PACTPOCTPAHACTCA HA MOCTHI A 3a0ypHUBAHHSA

BTOPOTO CTBOJIA.

J14 MOCTOB TPH JHKBHZALMH MOTJOIICHUH HIH (EOMIONPOSBICHUH B MPOLECCE YTy OICHHS
CKBQKHMHBI TPEOOBAHKA K THITY IIEMEHTA II0 CTATHYECKON TeMIepaType U KOPPO3HOHHONW CTOMKOCTH HE

0093aTENBHEL

Pacuer BLICOTHI EMEHTHOT0 MOCTA /ISl 3a0 yPHBAHUS BTOPOTO CTBOJIA

2. BrIcOTa IIEMEHTHOTO MOCTA /{, M MPUHHUMAETCS PAaBHOM HAHOOJIBINCH BETHYHHE, PACCUMTAHHOM

o (opmyIam




0
D
H:0,785£ R )
D
H= AP
gradP

rae ¢ - MaKCHMAJbHAS 3aTaHHAS MEXAaHHYECCKAd HATPY3Ka HA MOCT IPH HMCIBITAHHH HA HECYIIYIO
crmocoOHOCTD, KH,

D - ocpeTHEHHBIH JUAMETP CKBAKHHEI B HHTEPBAJIC YCTAHOBKH MOCTA, M,

AP - MmakcumanbHad JAempeccHs (pempeccHs) Ha MOCT IPH HCTIBITAHWM WM BCICACTBHE
B3aMMOICHCTBHA MEXKAY IIACTAMH IO U HAJ MOCTOM C Pa3IM4HBIMH IDAIUCHTAMHE JaBjcHui, Kl1a;

T - JOIIyCTHMBIE KAaCAaTEIbHBIE HANIPSDKEHMS CABUIA MOCTA, I(H/Mz',

grad P - HAYaIbHBIH TPAAUCHT (DHUIBTPALIMH TAMIOHAKHOTO KaMHs, K[1a/M.

Bemmuusr grad P u T A4 ciay4yacB NMpUMCHCHHS Oy(epHOM KUAKOCTH M MOPTIAHIICMCHTA
OPHUCHTHPOBOYHO COCTABJLIIOT COOTBETCTBEHHO B OOCakeHHON ckBakmHe 2000 u 500, B OTKpHITOM
crBouic - 1000 1 50; MOTYT YTOUHSTBCS T APYTHX CIY4ACB SKCICPHUMEHTAIBHO.

Pacuer riry0HHBI YCTAHOBKH 32/IMBOYHBIX TPY0 MPH YCTAHOBKE MOCTA B MOTJIOMIAOLICH
CKBAKHHE

3. IIpu cTaTHHMECKOM YPOBHE MMPOMBIBOYHOMN YKHUIKOCTH HIDKE YCThS MPH OTCYTCTBHH LHPKYJIALHH

P el B )
o Pre 0,785D*°
rae /, - TyOHHA YCTAHOBKHU 3aJMBOYHBIX TPYO, M;
/,, - MPOEKTHAA ITyOMHA MOAOLIBBI MOCTA, M;
h - rIyOuHA CTATHYCCKOTO YPOBHSA IO JAHHBIM Oy PCHHA, M;
H - mpoeKTHas BBICOTA IIEMECHTHOTO MOCTA, M;
Py Poc - COOTBETCTBCHHO ILIOTHOCTH LECMCHTHOTO PACTBOPA H NMPOMBIBOYHOM JKHIKOCTH, KI/M°
(samumeM Oy bepHOH XKUAKOCTH B IEPBOM NPUOIKCHHA MpeHEOperaem),
q, ! - VHTCHCHBHOCTh IOIJIONIICHHA IPH HPOJABIMBAHHH LCMCHTHOTO PACTBOpa B 3aTpyOHOE
TMPOCTPAHCTBO, M°/C, M MPOIODKHTEIBHOCTS POIABIMBAHHS, C, COOTBETCTBEHHO.
4. TTpu Hamm4uy U30BITOMHOTO JABICHUA AP,, HAYaja MOTIOMCHHAS NOCE OCTAHOBKH HUPKYJIILHH.
4.1. TIpu OTCYTCTBMH MNOIJIOIICHHA B IPOLECCE NPOJABIMBAHHA TAMIOHAKHOTO PACTBOpa H
COOMIOICHHUH YCIIOBHA

HSL 3)

g(p, - 1)
3aJIMBOYHEIC TPYOBI YCTAHABIUBAIOTCS HA TIIyOuHe /, = /,,.
31ech g - YCKOPEHHE CBOGOTHOTO MAICHMS, M/C”.
4.2, TTpu HAMMMUH TOTIOLICHHA B COOMOACHMH yCIoBHA (3)
qt
I =] ———— 4
" 0,785D7 @

3HaucHUA g u AP, OIpeAeTOTCA 0 HAOMFOACHIAM B TIpoIiecce Oy peHMA CKBAYKHHBL.
YcranoBka 6apuToBoii Npo0KY NP TMKBHAAINN ra3oHe(TeBoI0NPOSABICHHIT B CKBAKIHE

5. Bricota OaputoBON mpoOKH /15, 3aKAYHBACMOW MEPET YCTAHOBKOM LEMEHTHOTO MOCTA AL

mpoeeacHUs padot no muksuganwn [ HBIL, paccuntsiBaeTcsa o mpUOIIKEHHOM (hopmy e
AP
h[;‘ = : > (5 )
0,042

roe AP, - w30bITouHOe namneHue, MIla, HEoOXomUMOE A YPABHOBEINMBAHMSA ILIACTOBOTO
JABICHUS M THIPOCTATHYECKOTO JABICHUA CT0JI0A OYPOBOTO PAaCcTBOPA B CKBAKHHE.

Ipu hs < 60 M no (5) mpuaIMaetcs /15 = 60 M.

6. Penenypa 6apuTOBO# TIPOOKH M KOTMUECTBO MATEPHATIOB /LTS IPUTOTOBJCHHS | M° CyCICH3HH
BeIOHpaeTcs u3 Tabx. I110.1.

7. ObBeMBI TAMIIOHAXKHOTO PacTBopa v, M3, H TPOJABOYHOM >KUIKOCTH V/, M3, 11 YCTAHOBKH




LEMEHTHOTO MOCTA PACCUHTHIBAIOTCA [0 YTOYHEHHBIM (OPMYyIaM

V,=0,785 HD* + V, (0,02 + C; + C> + C), ©
1%
V,,=V3-I—3H—V3(C1+C3)—V52= @)

s
re V, - 00BeM 3aTHMBOYHBIX TPY6, M*;
C) - k03(pHIHEEHT «IOTEPH» TAMIIOHAXKHOTO PACTBOPA HA CTCHKAX TPy,
C;, C5 - K03(PHIHECHTHI «TIOTEPH» TAMIOHAXKHOTO PACTBOPA HA CMEIMMBAHHE C KOHTAKTHPY FOIMUMH
SKHIKOCTAMH

Tabmama I110.1
Tnotsocts, koi® | Boma, Baper, kr Tpunomagocpar O0BeM oceBImEiH 6%pmosoﬁ
HATPHSL, KT MPOOKH, M
1850 0,74 1120 1,12 0,44
2050 0,69 1360 1,36 0,53
2240 0,64 1600 1,60 0,63
2410 0,60 1810 1,81 0,71
2550 0,57 1980 1,98 0,78
2650 0,53 2130 2,13 0,83

COOTBETCTBCHHO HA HIDKHEH H BEDXHEH TpaHWIAX; NPH NPHMCHCHHH BEPXHCH MPOJABOYHOM
1'Ip061<H C] = C3 =0;
dl
vV, =V, —1— M

62 61 DZ _ d22

3mech Vi = Cy V3 +0,785 Cs D H,

rae C,;, Cs - k03 duumeHTs NoTepb Oy(epHO#l KUIKOCTH HPH CC JBIKCHHH MO 3aJTHBOYHBIM
TpyOaMm u 3aTpyOHOMY MPOCTPAHCTBY;

dy, d, - BHYTPESHHHI H HAPYKHBII THAMETPHI 3AJIHBOYHBIX TPYO, M.

Bemmuunst C npeacrasneHs! B Tadi. 1110.2.

Tabmuua I110.2
IMoxazatens OGosmaucrme | 7V OYPHIPHEIX HAnt HacoCHO-
TpyO KOMIIPECCOPHBIX TPYO
TToTepu HeMEHTHOTO PacTBOpA:
HA CTEHKax TpyO G 0,01 -
Ha 1-# rpaHunue C, 0,02 0,01
HA 2-# TpaHHLe Cs 0,02 0,01
ITorepu 6y hepHOit >xuaKOCTH:
B 32JTMBOYHOM KOJIOHHE C, 0,02 0,02
B KOJILIICBOM IPOCTPAHCTBE Cs 0,40 0,40

IMpunoxerue 11

HamMenoBanue 6ypOBOTO IMPEANPHATHSA - 3aKA3UHKA PELETITYPHI
Amnamms Ne

PEINEINTYPA
TAMITOHA’KHOTO PACTBOPA

«_ » T. JlabopaTopus
Hammvenopasue 1a00paTOPHH U IPEIIPHATHA

CxBakuna No

mIomaas (MECTOPOKICHHUE), HANMECHOBAHHE KOTOHHBI
Huamerp mM. MiHTEpBa CIycka M. MIHTEpBaT IEMEHT. M




Temmeparypa: ['eoctaruueckas °C Ha riryOuHe M.

TTocne 4 Oe3 MPOMBIBKH °C Ha rayOuHe M
e TToka3zareau neMeHTA,
nr;. HammeHoBaHHE pacTBOpa, KaMHs
B IICMEHTA | BUA LIEMCHTA
1. |Cocras nemeHTa
2. |[IIOTHOCTB CYXOTO IIEMEHTA, KI/M
3. |/JobaBku B BOAY 3aTBOPEHMSA (BHI - KOJHYECTBO) C YKA3aHHEM

CAMHHIL H3MCPCHHUS

4. |BomouemenTHOe oTHOMmCHHE B/L]

5. |[TIT0THOCTH TAMIOHAKHOTO PACTBOPA, KI/M
- H3MCPCHHAS

- pacueTHas

6. |Pactexkaemocts mo xoHycy AsHUH, cm

7. |Bomootnencuue, %

8. |BomooTmaua, cM/30 MHH IO

npudop
mpu AP = MIlla,
9. (ITpubop, ycaoBus|n, MIla-c
HCTIBITAHUS 7., alla
10 (ITpuGop, yCIIOBHMiA[3arycTeBaHue (OO _ 4. KOHCHCTEHT.),
HCTIBITAHMS MUH CXBaThIBaHUE (HA4aJI0-KOHEN), Y'MHH
(TemmepaTypa,
JIABJICHHC)
11 [Bexox pacTsopa 3 neMenTa, /1000 kr
- U3MEPECHHBIH
- pac4eTHsbIH
12 |[Toxa3arenu kaMH Yepe3 Y TBEPACHHUA

- MPOYHOCTH Ha H3ruo, MIa
- IPO4YHOCTH Ha C;katue, MIla
~ IPOHUIIAEMOCTS (BOAA, ra3), M1

3as. JTaboparopucit [0)5(0]
JlabopanT ()5(0]

[Tpunosxenue 12
TEXHOJOI'HYECKAA OCHACTKA OBCA/THBIX KOJJOHH

1. OcHornnie NapaMeTphI M TEXHOJIOHYIECKAA XAPAKTCPUCTHKA 3JIECMEHTOB TEXHOJIOTHIeCKOH

OCHACTKH
Tabmuma I112.1
Bammaxu xosonnsie Tuna BKM

Tunopasmep YCnoBHBII JHAMETP Hapyxnsbri | [luameTp otseperuii B| Bricota, | Macca,
Oammaka | ocHamAeMoMH KOJIOHHBI, MM | ruamerp, MM |Hacaake Gammaka, MM MM KT
BKM-114 114 133 50 274 14
BKM-127 127 146 60 274 15
BKM-140 140 159 70 296 16
BKM-146 146 166 70 298 17
BKM-168 168 188 30 303 23
BKM-178 178 198 90 330 30
BKM-194 194 216 100 350 40
BKM-219 219 245 110 360 50
BKM-245 245 270 120 378 53




BKM-273 273 299 130 382 60
BKM-299 299 324 150 385 73
BKM-324 324 351 160 390 85
BKM-340 340 365 170 395 90
BKM-351 351 376 180 405 98
BKM-377 377 402 190 405 112
BKM-406 406 432 200 410 125
BKM-426 426 451 220 425 145
BKM-473 473 508 250 425 160
BKM-508 508 533 280 425 180

Ipucocmuaurenprsic pe3sOb: TOCT 632-80 KOpoTKas TpeyronbHadA, TpameuenaambHas OTTM,
BoicokorepmeruyHas OTTT. Mo cremBakasy MOTYT OBITh BBIMOJHEHE! IPHCOSJHHHTENBHbIE PE3bOBI
JPYTHX THIIOB.

Tabmama I112.2

Jpoccesmubie ofparusie kiaananst Tuna KO, IIKOJAM, KOAT

Tamopasmep VYecnosubiii nuamerp| Pabouee Jinamerp Hapysxuerii | Beicora Macca
00caTHON KOJIOHHEL, | JABICHHUE, JHAMETP KJIANaHa, | wramaHa,
KJIaImtaHOB mapa, MM
MM MIla KJIAMAHA, MM MM KT
1 2 3 4 5 6 7
OKOA-114-1 114 15 45 133 290 11,0
OKOAO-127-1 127 15 45 146 330 14,0
KOJ-140-1 140 15 76 159 350 16.4
LKOJ-146-1 146 15 76 166 350 19.4
LIKOJ-168-1 168 15 76 188 350 25,0
LKOA-178-1 178 15 76 198 325 29,5
LIKOO-194-1 194 15 76 216 310 26,0
OKOJZ-219-2 219 10 76 245 318 39,0
LIKOJI-245-2 245 10 76 270 365 57,2
LKOJI-273-2 273 7,5 76 299 340 58,6
IKOJ-299-2 299 7,5 76 324 345 66,3
OKOJ-324-2 324 7,5 76 351 350 76,5
IKOJ-340-2 340 7,5 76 365 350 82,0
OKOJZ-351-2 351 5 76 376 365 86,4
LIKOJ-377-2 377 5 76 402 370 96,0
LKOJI-426-2 426 5 76 451 380 115,0
OKOIM-114 114 25 45 133 313-340 | 11,8-13,0
OKOIM-127 127 25 45 146 318-352 | 13,7-152
[IKOJM-140 140 25 76 159 360-395 | 17,8-19,3
IKO/M-146 146 25 76 166 360-395 | 19,4-21,0
TKOIM-168 168 25 76 188 360-395 | 24,4-26,1
IKOAM-178 178 25 76 198 375-388 31,0
OKOJIM-194 194 25 76 216 383-395 | 34,9-352
OKOJIM-219 219 15 76 245 390400 | 46,9484
IKOJM-245 245 13 76 270 400 60,0-64,0
KOM-273 273 10 76 299 405-415 | 90,5-93,4
IKOJIM-299 299 10 76 324 405 75,8
IKOJM-324 324 10 76 351 405 92,0
TIKOAM-340 340 10 76 365 405 93,4
TIKOAM-351 351 7,5 76 376 420 96,0
OKOJIM-377 377 7.5 76 403 420 100,0
IKOJM-406 406 7,5 76 432 420 103,0
KO/ IM-426 426 75 76 451 420 106,9
IIKOIM-473 473 7,5 76 508 420 120,3
IKOIM-508 508 7,5 76 533 420 182,0
KOr-114 114 25 45 133 340-355 | 13,0-14,0
KOAar-127 127 25 45 146 345-355 | 15,0-17,0




KOAr'-140 140 25 76 159 360-395 | 19,4-20,1
KOAI'-146 146 25 76 166 382-395 | 21,3-22,9
KOr-168 168 25 76 188 385-408 | 26,4-28,1
KOAr-178 178 25 76 198 390-395 | 33,0-34,0
KOAr'-194 194 25 76 204 390-395 | 37,4-37,7
KoOAr-219 219 15 76 245 400-415 | 49,0-50,8
KOJI-245 245 15 76 270 420-448 | 61,9-65.0

Temmepatypa skcutyaranun kianasos, °C, - no 130.
CreneHp CaMO3aN0HECHHSA CITyCKaeMO 00CaHO# KOJIOHHBI OYPOBBIM PacTBOpoM, %o:

- HKO/] - He peraMeHTHPYCTCH,

- [IKO/M u KOJI - ve McHEe 92.

ITpucoerHHUTELHBIE PE3bObI:

- OKOJ - tpeyrompHas kopotkas, OTTM u OTTI (3a uckmoucarem [IKOJM-299, 324 u 340,
KOTOpbIE HE H3rOTaBImBaKOTCA ¢ pe3pboit OTTI);, IIKOJM-351, 377, 406, 426, 473 u 508
HM3TrOTABJMBAIOTCA TOJBKO C TPEYTONBHOM Pe3b00ii).

KOAT - mo ycnoBHAM IOTOBOPOB HA TIOCTABKY.

Tabmuna I112.3
Myddrsi crynenuaroro nemenruposanust Tuna MCI1
[n¢p u3menusa
Haumenopanue mokaszarenei MCII | MCL | MCII | MCLI | MCIT | MCIT | MCI]
1-140 | 1-146 [ 1-168 | 1-178 | 1-194 | 1-219 | 1-245
1 2 3 4 5 6 7 8
YcnoBHBIH AuaMeTp My T, MM 140 | 146 | 168 | 178 | 194 | 219 | 245
Hapy>kHbri 1uameTp My QT MM, He Goltee 168 | 176 | 196 | 210 | 226 | 257 | 283
BHyTpeHHHUI THAMETP, MM, HE MEHEE 120 | 125 | 146 | 156 | 172 | 195 | 224
I'py3omoaseMHOCTh, KH 750 | 900 | 1200 | 1500 | 2000 | 2000 | 2000
JlomycTuMBIH TNepenan gaBaeHHI Ha My(Qry,
MIla, ve 6oce:
- IPH ICMECHTHPOBAHUH 23 23 21 21 21 19 19
- IIPH 3KCILTyaTalluy 60 [ 58,5 | 50 48 46 43 40
Jomyctumast pabouas Ttemmepatypa, °K, wme| 373 | 373 | 373 | 373 | 373 | 373 | 373
6oee
Macca u3geaus, Kr 60 62 75 80 96 104 125
JIOIyCTHUMBIHM YTroJI HAKJIOHA OCH CKBAKUHBEI J0| 20 20 20 20 20 20 20
MECTA YCTAHOBKH My (PTBL, Ipaf., 10

IpucoeauHuUTE IBHBIE Pe36OBL KOpoTKas TpeyroibHas, OTTM, OTTT um qpyrue mo creusakasy.

Tabmaua I112.4
MydrhI cTynenuaroro neMenrupoBanns Tuna MCII2
N 1udp n3zemmsa

Hanverosarme noxasaresiel MCI2-273 | MCL12-299 | MCL12-324 | MCLI2-340
YcnoBHI AuaMeTp My (PTHL, MM 273 299 324 340
HapyskHbri 1uameTp My QoL MM, HE 60itee 309 334 362 383
BHyTpeHHUI 1HAMETP, MM, HE MCHEE 253 278 303 315
I"'pysonmoasemuocTs, KH 2250 2250 2500 2500
JlomycTuMbIii mepemany AABICHHA HAa MyQTy,
MIIa, He Ooee:
- IIPY IICMCHTHPOBAHHH 17,0 17.0 15,0 15,0
- IIPY 3KCIUTYyaTALHU 36,0 32,0 30,0 30,0
Jomyctumast pabouas Ttemmeparypa, °K, He 373 373 373 373
6oree
Macca m3nenus, Ko 170 200 240 260




IpucoenuHuTe BbHBIC Pe3bOBL KOpOTKAs TpeyroubHad, OTTM, OTTI wim Apyrue no Crien3axasy.

YcerpoiicTea crymenvaroro neMenruporanms Tuma Y CIl1

Ta6muua I112.5

Indp u3geans
OCHOBHBIC pa3MEpBI, MM, HC MCHCC VCILI1- | YCL1- | YCL1- | YCIIL-
140 146 168 178
BHyTpeHHMI qUAMETP yCTPOMCTBA, MM 121 129 150 159
BHyTpeHHMIT qUAMETP CC/UIA HIDKHEH BTYJIKH, MM 90 90 110 110
BHyTpeHHMIT qUAMETP CeUIa BEPXHEH BTYJIKH, MM 100 100 120 129
JIOTMyCTHMBIH YroJl HAKIOHA OCH CKBAXHHBI OO0 Mectal 20 20 20 20
CTaHOBKH My(THI, rpas, 10
Tabmuua I112.6

YcoBepmencreopannnie MyQPrel cTyneH4aToro nemenruposanus runa MCITY

HauMmeHoBaHHE noka3zatenei Lngp mxems
MCLIY-140 | MCLLY-146 | MCI1Y-168 | MCLV-178

1 2 3 4 5
YcnosHsli AnamMerp My(ThL, MM 140 146 168 178
Hapyx#bii auametp My 1o, MM, HE OoJIee 168 176 196 210
BHyTpeHHUI [uamMeTp My ()THI, MM, HE MCHEE 120 125 146 156
I"'pysomoasemuocTs, kH 750 900 1200 1500
JomycTuMelif mepenan JaBiacHuS HA My(Qry,
MIIa, He Oonee:
- IIPH LEMEHTUPOBAHUH 23 23 21 21
- IIPH 3KCIITyaTaluu 60 58.5 50 48
Jomyctumas pabouas temmeparypa, °K, He 373 373 373 373
6oree
JloTyCTUMBIi yTOJI HAKJIOHA OCH CKBA)KUHBI B 90 90 90 90
MECTE YCTAHOBKH My (THI, Tpas, 10

IpucoeauHuTE IBHBIC Pe3b0bL: KopoTKad TpeyroibHas, OTTM, OTTI wm apyrue mo cnen3akasy.

ITaKkepeI CTYIEHYATOr0 M MAHXKETHOT0 HeMeHTHpoBanus Tuna M

Tabauua I112.7

Jlmametp Hapy>x#bii BryTpemnnuit Jmuna | Macca Homsa
[Mugpp n3nemusa| oOcamHOM |AHAMETD HAKepa, AHAMETD makepa, | makepa, YIUIOTHHTEA
MaKepa, MM, JNCMEHTA
KOJIOHHBI, MM | MM, HE Ooce MM KT
HE MCHEE TAKEePa, MM
1M 140 139,7 172 120 3250 200 1190
1M 140-1 139,7 177 120 3220 230 1190
1M 140-2 139,7 177 124 3220 215 1190
1M 146 146 177 130 3250 180 1190
1M 146-1 146 177 126 3320 205 1190
1M 168-1 1683 200 150 3250 220 1190
1M 168-2 1683 198 144 3250 230 1190
1M 168-3 1683 200 144 3320 260 1190
MM 178-1 1778 203 155 3320 225 1190
TIAM 178-2 177.8 209 155 3320 245 1190

JIOIyCTUMBIN YIOJ OTKJIOHCHMS OCH CKBAKHHBI OT BEPTHKANH A0 TTyOHHBI YCTAHOBKH IAKEPA HE

ooee 20°.




Tabmuua I112.8

YerpoiicTBa s KpevieHus CKBAKIH OTKPHITHIM 3a00eM Tima YKCO3

udp n3gemms

Hamvenosanue napameTpos

YKCO3-140 | VKCO3-146 | YKCO3-168 | YKCO3-178

Juamerp 00caaHOH KOJOHHBL, MM 139,7 146 168.,3 177.8
JloTyCTUMBIH YTOJI OTKIOHEHUS OCH 90 90 90 90
CKBKHHBI OT BEPTHKAIY, Ipaj, HE
6oee
MaxcumansHas pabouas 403 403 403 403
Temmeparypa, °K
H3661TOUHOE JABJICHHE 10-12 10-12 10-12 10-12
cpabarsiBanus ycTpoiictea, MIla
Tun pa3o0ILAIIETO HICMEHTA THOKUH ruOKui THOKHIA THOKHH

META/UTHYECKIH | METa ITHYE CKHH | METATLTIIEC KHM [ META/THYCC KU
MaxkcumanbHO JIOTTy CTUMBIH 230 240 240 250
MUAMETP CKBOKUMHBI B MECTC
VCTAHOBKM YCTpOMCTBA, MM, HE
Oonee
Hapy>xHb1ii tuamerp, MM, He OoJee 195 200 200 210
BHyTpeHHHMIt amaMeTp, MM, HE 120 124 144 147.8
MCHEE
Macca pa3OypHBacMBIX [JCTAJICH, 10 10 12 15
KT, HE Oojice
Macca ycTpoiicTsa, Kr, He Ooee 70 70 80 80

IpucocauHUTEIBHBIC Pe3bObL KOpoTKas TpeyroiabHas, OTTM, OTTI wm Apyrue 1o cnen3akasy.

Tabmana I112.9

TIakepsI rupaBmYecKHe NPOXOAHBIC ¢ MAJIOradapuTHLEIM KJIANAHHBLIM y3Jjiom IIT'TIM1

[udp n3nemms
Hanmenopanue napamMeTpos I[MTIM1-146-1 [ [ITTIM1-168-1
ITTIM-146-2 | TITTIM-168-2

YcnosHbIl qjuaMerp 00CcaaHo# KOJOHHBL, MM 146 168
MaxkcuManbHBIi epenaa AaBICHHA MEXKAY pa3o0macMbIMU 30HAMH 15,0/17,5 15,0/17,5
NpH HOpMATbHOM K03((urmenre nakeposku (1,27), MIla
JluaMeTp MpoXOHOTO KAHANA MAKEPA, MM 124 144
H30bITOYHOS JABICHHEC BHYTPH YIUIOTHHTCIBHOTO JIICMEHTA NpPH 2-15 2-15
TnakepoBKe CkBakuHb, MI1a
MakCHMATbHBIHA KO3()(PHIOUCHT TAKSPOBKH 1,45 1,45
MakcuManbHO pabouas Temmepatypa, °C 100/150 100/150
MakCHMATbHOE H30BITOYHOC IABIICHHE HA KOpIyc makepa, MI1a:
- BHYTPEHHEE 35 35
- HAPYKHOE 30 30
MakCHMAJIbHAS PACTATHBAIOMIAA HATPY3KA HA KOPIYC MAKepa, TC 85 95

ITo cornacosanmio ¢ motpedureneM makep IITTIM1-146-1 MoskeT ObITH H3TOTOBIICH C Y UTHHCHHBIM
YIDIOTHATCIHHBIM JJIEMCHTOM - 3,5 M.




Tabmuama I112.10

3akoJ/ioHHBIE IPOXOJHBIE IHAPOMEXAHHUYECKHE ABYXMAIKETHBIE nakepsl Tuna IITM/]

Juamerp obcagnoii| Hapyxwupnii | Hapysxasrit B . MakcumanbHbIH
HYTPCHHHIH
Mugp KOJIOHHBI, JHAMETP JAAMETD o JTAAMCTP CKBAYKHHBI
H3ICTHA o00opyayeMoii Kopmyca LEHTPATOpa, P B 30HC YCTAHOBKH
MAKEPa, MM
MAKCPOM, MM nmakepa, MM MM TAKepa, MM
ITTM/I-140 140 184 210 124 220
ITTM]JI-146 146 184 210 124 220
IITM/I-168 168 200 210 124 240

OcHoBHbBIE HApaMeTPHI NoABecHOro ycrpoiicrea tuna ICII-245 ¢ pe3s60BbIM
PA3BEAHHHTEIEM H CTLIKOBKO#

I'py3onoaseMHOCTE OABECHOTO yCTpoHcTBa, KH - 1800;
Pabouce maBicHuE IOABECHOTO YCTPOHCTBa H paszbequanTe I, MIla -25;
Pabouce masnenue cTeikoBku nocne O3L], MITa -45;
MaxkcumanbsHas paboyas Temneparypa, °C - 150;
KomraectBo 060pOTOB /11 OTKPHITHS OTBEPCTHIT OXBSCKH JUBI MPOMBIBKH, HE OoJee -20;
KomraectBo 060pOTOB /191 OTCOCAMHEHHS pa3beAMHUATEILL, HE OoJce - 15;
Hapy»x#HbIif fHaAMETpP CTBHIKOBKH, MM, He OoJiee -270;
Hapy»xHbIif AHAMETP MOABECKH, MM, He OoJiee -245;
BHyTpeHHMH 1HAMETD CTBIKOBKH, MM, HE MCHEE -220;
BHyTpeHHHUIT IHAMETP MOABECKH, MM, HE MEHEE - 80;
Bpamaromuii MOMEHT IIPH OTBOPOTE pasbeAuHUuTENL, KH-M, He Oonce -1;
Macca, xr, He 6oiee - 1800.

ITpucoenuuurenpHble pPe3pObl;  KopoTrkas tpeyromsHat W OTTM mo TOCT  632-80.
Bricoxorepmerrunas pe3sda OTTI u pe3sObI M0 APYTUM CTAHAAPTAM - IO CICH3AKA3Y.

Tabmuma I112.11

YerpoiicTBa Ais CHyCKa, MOABECKH 1 repMeTH3ANnn XBocToOBUKOB THna Y CIIT'X

INoxazarenu Moners
YCIITX-114/168 | VCIIT'X-11-114/168

VYCnoBHBIN AHAMETP XBOCTOBHKA, MM 114 114
VYcnoBHBIN guameTp OO0CATHOW KOJOHHBI I CIYCKA H 168 168
YCTAHOBKH B HEH XBOCTOBHKA, MM
YcnoBHBIN AHAMETP KOJIOHHBI TPYO U1 CIyCKAa XBOCTOBHKA, 89 114
MM
MakCUMQIBPHBIA  HAPYKHBIM ~ JHAMETP YCTPOMCTBA (IO 143 143
LIEHTPATOPaM), MM
[IpoxoTHOM AHAMETP YCTPOMCTBA, MM 95 95
[ 'py30MOABEMHOCTD YCTPOUCTBA, TC, HE MEHEE 200 200
MakCHUMaNbHBIM —TIEpemas JABICHHA HA MAKEPYROIUH 30 30
3JIEMEHT B pabouem mojoxxeHun, MI1a, e Gosee
MaxkcumanbHas pabouasa remneparypa, °C, He 6onee 120 120
JlmrHa yCTPORCTBA B TPAHCTIOPTHOM MOJIOXKEHHUH, MM 2500 1810
Macca ycTpoHCTBa, KT 162 75

Tabmuma I112.12

Yupyrue nearparopsi Tuma II-1

Pa3mepsl, MM
Tumopasmep Pammamenas | Ilyckosoe = = Macca,
LEHTpaTopa Harpy3ska, kH |ycumue, kH BHY TPCHHHH HAPYACHRIHL | g cora Kr
? ’ JUAMETP JuamMeTp
II1-114/151-1 52 45 116,0 210 620 6,0
II1-127/165-1 52 45 129.0 240 620 7.0




LIL{-140/191-1 78 6.0 142,0 244 620 8,5
LIL1-140/216-1 78 6.0 142,0 264 620 9,0
LIL1-146/216-1 78 6.0 148,0 270 620 9.2
LIL[-168/216-1 78 6.0 171,0 292 620 | 105
LIL[-178/245-1 78 6.0 181,0 330 620 | 11,0
LIL(-194/245-1 78 6.0 197,0 320 660 | 12,0
LIL{-219/270-1 10,4 8.0 2220 345 660 | 14,0
L1L[-245/295-1 10,4 8.0 2490 370 660 | 150
LIL{-273/320-1 10,4 8.0 278,0 380 660 | 180
L1L{-299/394-1 10,4 8.0 303,0 440 660 | 23,0
L1L{-324/394-1 13,1 10,0 329,0 445 660 | 260
L1L[-340/445-1 13.1 10,0 3450 530 680 | 300

OceBast HATPy3KA, BEIACPKUBACMAA KPEIUICHHEM OrPaHHYKMTEILHOrO kKoubLa, KH, He MeHee - 11.8.

Tabmuua I112.13

Kecrro-ynpyrue uenrparopsi Tuma II-2 u II-4

Pasmepsl, MM
Tunopasmep Pagmamenas | I[TyckoBoe B =T 1 = Macca,
LEHTpaTopa Harpy3ka, kKH | ycmme, kH HYTPCHHHH APYHEH | B coTa KT
AUAMETp JHAMETD
II1-2-114/151 8,0 4,0 116,0 210 600 6,0
11-2-127/165 8,0 4,0 129,0 242 600 7,0
I111-2-140/216 12,0 5,0 142,0 264 600 8,0
I111-2-146/216 12,0 5,0 148,0 270 600 8.4
111-2-168/216 12,0 5,0 172,0 292 600 9,9
1111-4-178/245 12,0 5,0 181,0 305 660 11,0
1111-4-194/245 12,0 5,0 197,0 320 640 11,5
1111-4-219/270 13,5 7,0 2220 345 640 13,7
1111-4-245/295 13,5 7,0 249,0 370 640 14,2
I111-4-273/320 13,5 7,0 278,0 398 640 15,2
1111-4-299/394 13,5 7,0 303,0 440 640 16,0
1111-4-324/394 18,0 9,0 329,0 450 640 17,0
1111-4-340/445 18,0 9,0 345,0 485 660 20,3

DKCLUECHTPUCHTET UCHTPUPOBAHUS 0OCATHBIX KOJIOHH IIPH YIOpEe IUIaHOK Ha TPyOy, %, He oiee -
33. OceBas HArpy3Ka, BRIACPKMBACMAS KPCILICHHEM OTPAHMMHTEIBHOTO KoabLa, KH, He MeHee - 11,8.

Tabmuma IT12.14

Kecrkue nenrparopsi-rypoymmaropsr Tuna INTT

IMapameTpsr udp m3aems

Hapy>KkHblit 155 185 206 206 206 206 238 262 286
JUAMETP, MM

BHy TpeHHI 117 130 144 150 172 182 198 223 250
JUAMETP, MM

OceBass HArpy3ka, BOCIPHHHMAEMAas KOJBIOM OTPAHMYUTCIHLHBIM 0 HA4alda CKOJBKCHHA IO
o6cazHoit TpyOe LIS BCEX THIOPA3MEPOB LEHTPAropoB-TypOymm3atopos, KH, He MeHee - 12. Yron
HAKJIOHA pebpa BCEX THIOPA3MEPOB, Ipax. - 35.




dmacrmarsie Typoyamsaropsi tana [T

Tabmuna I112.15

Tunopasmep TypOyamsaropa | Buyrpenuuii nuamerp, MM | Hapyskueiit amamerp, MM | Macca, kr
I1T-114/151 116 170 2,0
IIT-127/165 129 186 2,5
I1T-140/191 142 210 3,0
IIT-140/216 142 236 3,0
IIT-146/216 148 236 3.5
IIT-168/216 171 236 4,5
IT-178/245 181 266 5,0
I0T-194/245 197 266 6,0
T-219/270 222 290 3,0
11T-245/295 248 293 8.5

VYron HakJIOHA JomacTel K OcH TypOyamM3aTopa BCEX THIOPa3MepoB 35°.
Bce THmopaszmepsl TypOyIm3aTopoB MMEIOT mo 8 momactedt. JlomycTmMmas OceBasd Harpyska Ha

xopmyc TypOymu3aropa, H, He 6omee - 7850.

Cxpedkn koponuarsie Tuna CK

Tabmuma I112.16

Tunopazmep ckpeOka BeicoTa, MM HapyxHbIil qHaMETP, MM Macca, kr

CK-114/151 190 220
CK-127/165 190 230

CK-140/191-216* 190 250 2,2

CK-140/216* 190 250 23

CK-168/216* 190 300 2.8
CK-178/245 230 310
CK-194/245 230 320
CK-219/270 230 350
CK-245/295 230 400

* CepHifHO M3TOTABIUBAIOTCS MPOMBIIIICHHOCTBIO

T'oJ10BKH IEMEHTHPOBOYHLIC YHUBEpPCAIbHbIE THIA T'TIY

Tabmuua I112.17

Haumenosanue Ulugp iemis
TApAMETDOB roy-|roy-| ruy- [roy-|roy-|{roy-|\roy-|(roy-|roy-|roy-| roy-
114 | 127 |140-146] 168 | 178 | 194 | 219 | 245 | 273 | 299 [324-340
1 2 3 4 5 6 7 8 9 10 11 12
VYcnoBHBIH 114 | 127 |140-146| 168 | 178 | 194 | 219 | 245 | 273 | 299 [324-340
HAMETP, MM
HauGomsmee 40 40 40 40 32 32 32 32 25 25 10
pabouee HaBICHHUE,
MI1a, ue 6osee
Haubomsmas 400 | 400 430 430 | 415 | 400 | 495 | 515 | 645 | 635 665
UTHHA mpoOoK,
VCTAHABIHBACMBIX
B TOJIOBKE, MM, HE
doree
By TpeHHHIT 100 | 112 130 144 | 160 | 170 | 200 | 209 | 245 | 275 295
UAMETP TOIOBKH,
MM, HE MEHEE
Kon-Bo 3 3 3 3 3 3 3 3 3 3 3




TPHCOETHHHTEIbH
BIX OOKOBBIX
OTBOJOB, IIT.

I"abapuTHBIC
pa3sMepbl, MM:

- BBICOTA TOJIOBKH
C  MEPEBOTHHKOM
+30 MM

- 0e3 mepeBoaAHHKA
+30 MM

980 | 980 | 980 | 985

865 | 865 865 870

1000 | 985

885 | 870

1160

1050

1160 | 1255

1050 | 1145

1255 | 1300

1145] 1190

MomntakHas  0azal 900 | 920 940 960

HATNIOPHBIX

TPyGOMpOBOAOB
+50 MM

980 | 1000

1020

1050 | 1070

1100 | 1130

To/10BKH U3rOTABIMBAKOTCA B ABYX BApHAHTAX: BapHaHT 1 - (uKcAlHd C MOMOIUBIK) MOBOPOTHOTO
CTONOpa; BapHaHT 2 - UKCALHU C MOMOIIBE) BUHTOBOIO CTOmopa. Tun nmpHCOCAMHUTEBHOH pe3bObl -

Tpeyromusie, OTTM, OTTT.

Mo cmen3akasy MOTyT ObITh BBIMOIHEHBI Pe3bObI APYTHX THIIOB.

Tabmma I112.18

KomnuiekTsl pa3aenure/bHbIX 1podok Tuna KPIT

HaumMeHOBaHME TAPAMETPOB [ngp m3pemns

KPI1-127 | KPII-140-146 | KPI1-168 | KPTI-178
Jlmamerp 06camHOM KOJOHHEI, MM 127 139,7-146 168 177,8
Jlmamerp MamkeT MpoOoK, MM, He Ooee 124 143 164 174
JmuHa mpo6oK, MM, He OoJtee 230-250 315-335 350-360 | 350-360
JaBnenue cpabareiBaHumA auaparMbl  HIDKHEH 1,5 1.5 1,5 1,5
npoOku, MITa, He 6osee
PabGouas remmeparypa, °K, He 6omee 403 403 403 403
Macca xomiiekTa mpobok, Kr, He 6ojee 4,9 5,7 8,6 10,8

OYHKIMIO KONbLA «CTOI» AM1 KoMmmiaekra npoOok tuma KPIT BeIMONHAET HakMMHas raiika
o6parroro kianada Tura [IKO, LIKOAM wm KO .

Ta6muua I112.19.

KoMiuteKTs1 pa3gesuTebHbIX Npook ¢ puxcaropom tuna KPII®

[udp m3memus

Hamverosare napaverpos KPII® 114-127 |KPII® 140-146] KPTID 168-178
YcnoBHbIH quaMeTp 00CaaHOM KOJTOHHEI, MM 114-127 140-146 168-178
JluameTp MamKeT mpoOoK, MM, He Ooitee 124 143 163
Jlmiaa mpoGok, MM, He Ooee 337-340 345-350 345-350
JlaBncHue cpabareiBaHMA auadparMbl  HHKHCH 1,5 1,5 1,5
npo6ku, MIIa, He Oonee
Pabouas temmeparypa, °K, He 6o1ee 403 403 403
Macca xomijiekTa mpoOoK, Kr, He 6oiee 10 12 14

B xommiekr mpobok tHma KPII® BxoauT CmenHambHOEC KOJBLO «CTOI», KOTOPBIM CJIEAYET
3AMCHHTh HAXKHMHYIO TaifKy NPHMEHACMOTO NpPH LEMEHTHPOBAHHH obOparHoro wiamana IIKOJI,

HKOJM um KOT.




Taomua I112.20

KoMIwieKkTsI HA3eMHOT0 000PYAOBAHIIS /11 PACXAKUBAHNSA 00caaHbIX KosionH Tuna KPOK

ubp n3neams
Hanmenosanne mapamerpoB | KPOK | KPOK | KPOK | KPOK |KPOK| KPOK [ KPOK | KPOK

114 127 | 140-146 | 168 | 178 194 219 245
HauGossmee pabouce aaBneHue,| 40 40 40 40 32 32 32 32
Mlla
Pasmepsr neMeHTHpyeMseIx| 114 127 | 140-146 | 168 | 178 194 219 245
00CaIHBIX KOJOHH, MM
YcaoBHBIH mpoxoa| S0 50 50 50 50 50 50 50
TPHCOEAWHUTEILHBIX JIMHUH, MM
Konmuectso 2 2 2 2 2 2 2 2
TIPUCOCTHHUTEILHBIX JIMHUH, IIT.
Haunbonpmas amuHa| 12 12 12 12 12 12 12 12
PACXKHBAHHS, M

INpucoenuHuTeIPHAS Pe3b0a LEMEHTHPOBOYHOM ronoBKH: pe3b0b1 o0camnbix Tpy6 NTOCT 632-80
TpeyrobHas kopotkad, OTTM wmu OTTT.
Io crien3akasy MOTYT OBITh BBINOIHCHBI IPUCOETHMHUTCIBHBIC PE3bOBI HIEMCHTHPOBOYHBIX TOIOBOK

JAPYTHX THIIOB.

2. Pacuer NEeHTPHPOBAHNS 00CA/JHBIX KOJIOHH

2.1. UcxoaHaa mHpOpMALHS:

- TIyOuHA CITyCcKa 00CaaHON KOIOHHEL L, M;

- AHAMETP CTBOJIA CKBKUHBI Ha PACCMATPHBAEMOM y4aCTKe D, M;
- BBICOTA MOABEMA LEMEHTA F1,,, M,

- HApY )KHBIN JuaMeTp 00CagHON KOJIOHHEI d,, M;

- BHYTPESHHUH 1uaMeTp 00CaaHOM KOOHHBI dy, M;

- IUTOTHOCTH TAMIIOHAYKHOTO PACTBOPA P, KI/M';

- IUTOTHOCTH GyPOBOTO PACTBOPA Py, KI/M;

- TIOTHOCTH NPOJABOMHOM JKHAKOCTH P,,,, KI/M

- Ta0IMIa HHKIIMHOTPAMMBI,

- BEC €IMHHIBI JUIMHBI 00CaTHOH KOJIOHHBI B BO3AYXE ¢, KIC/M;

- MOJIyJIb YIIPYTOCTH CTAIH Tpy6 F, Krc/m>;

- HHTEPBAJI IICHTPHPOBAHUS KOJIOHHHI (BEPX HU3) /1,71, M;

- JOTYCTHMAs HATPY3KA HAa neHTparop no tabm. I112.12-1112.13 [(J] krc;
- JOTYCTHMAs CTpenia nmporuda 00CagHO| KOJIOHHHI [f]

[1]=033- 2%,

MM.

2.2. IlpexBapHTEIbHBIC PACYETHL
2.2.1. JKecTKoCTh TPy 06CATHOM KOJOHHBL KIC- M

4 4
A =2110°. %% |q_[ 4
64 d,

2.2.2. O6BeM BBITCCHCHHOTO TAMIIOHAKHOTO PACTBOPA, M/M
V., =0,785-d>
2.2.3. Bec BHITECHEHHOTO TAMIIOHA’KHOTO PACTBOpA (ApXHUMEI0BA CHIIA), KIC/M
9 =Vn " Pm
2.2.4. BHyTpeHHHI 06beM 06CATHOM KOJOHHBL, M°/M
V,=0,785-d’
2.2.5. Bec npoaaBOYHOM JKHAKOCTH, KIC/M

0=V P

2.2.6. Bec 00cagHOI KOJOHHBI C IIPOAABOYHOM YKHAKOCTBIO, KIC/M
%=q+qn

2.2.7. Bec 06camHOl KOJOHHEI C IPOAABOYHOH )KHIAKOCTHIO B IEMEHTHOM PacTBOpE, KIC/M
Goc = Gk — 9y



2.2.8. IlpwxuMaromee yCHIME, ACHCTBYIOIEE HA LEHTPATOpP MNPH PACCTOSHHH MCKIY
neHTpatopaMu 10 M, krc
P,=143-10 -g,. - sin oy,
TJ€ O - 3CHUTHBIH YTOJ HAKJIOHA CTBOJA CKBAKHHBI HA YYACTKE PACIHOIOKEHHA PaCCMaTPHBACMOiH
TPyOBL
2.2.9. PaccTosaHue MEXIy HEHTPATOPaMH IO JOIMYCTHMOM HArpy3Ke Ha OJHH LCHTPATOp, M

L]

= A=d
A

2.3. Pacuer paccTosHMi MEKAY LIEHTPATOPaMH H KOJIMIECCTBO LCHTPATOPOB

2.3.1. ConmoctaButh 3HaucHus /) u h, = h, - hg,

- ipu /; < h, pacyeT MPOIOIDKHUTS C . 2.3.2.

- ipu /; > h,, pacyeT mpoJoIDKuTh C 1. 2.3.7.

2.3.2. Crpena nporuba 00caTHOH KOJIOHHBI OT COOCTBEHHOTO BECA, MM

_6,3-q,. -1 singy

Jo EI
2.3.3. PacrsaruBaromee yCHIIHE OT HIDKEJICHKAMIETO YIACTKA 00CATHOH KOJIOHHBL, KIC
N=03"q, L—-hy)- cosa,,
30ECh O, - CPCTHCB3BCIICHHBIN 3CHUTHBIN YTOJI CTBOJIA CKBAXKHHBI B HHTCPBAJIC OT A, 10 L
2.3.4. Kpurrieckas cuna (mo Jinepy), Kre

_n’-El
w ,uz R 112 >
3pech =1
2.3.5. Crpena mporuda TpyO MEKIy LHEHTPAaTOPaMH C YYETOM PACTATHBAIOMIETO YCHIIHA, MM
Jo

SEr—
1+ N
PKP

2.3.6. BBIOOp paccTOSHUS MEXKAY LEHTPATOPaMH / IO COMOCTABJICHIIO 3HAYSHHH [ 1 [f]:

- mpu f'< [f] mpunaTs [ = [}, pacyer mpoAODKUTS 1o 1. 2.3.8.

- mpu > [f] pacuer mpoaomKuTh C Im. 2.3.7.

2.3.7. OnpenencHue pacCTOSHIN MEXKAY LICHTPATOPAMHE MO YCIOBHIO JOIYCTHMOM CTPEIBI MPorunda

00caxHO KOJIOHHBL, M
EI-
/=4 —-[f]
6,3-q, -sina,

2.3.8. Heo0x0auMoe KOIMIECTBO LIEHTPATOPOB B PACCMATPUBAEMOM HHTEPBAJIE, IUT.
n=1[h,-h)/1]+1.
INpunoxenue 13
OBOPY/JOBAHME YCThsI CKBAKHH C OIIOPHOM ILTATOM

B kauecTBe mpuMepa MPUHATA KOHCTPY KLU

Hanpasnerue - 630 MM
Kongyxrop - 426 mm

1* mIpOMEKyTOUHAS KOJIOHHA -339,7 Mm

2% mPOMEXKYTOUYHAS KOJIOHHA - 273x244,5 mm
KonoHHa-XBOCTOBHK -193,7 Mmm
OKCILTyaTalMOHHAS KOJTOHHA - 139,7x168,3 mm

[To mepBoMy BapHAHTY, HCXOAS M3 TOPHO-TCOJOTMYECKHX YCIOBMH, MPOTHBOBHIGPOCOBOE
060pyI0BAHUE YCTAHABIMBACTCA HA 1% MPOMEKYTOYHOIM KOJIOHEE, 4 [0 BTOPOMY - Ha KOHAYKTOPE.

Bapuasnr 1.

1. O6opyxoBaHHE YCThI KOHAYKTOPA

1.1. Otpesats BEIXOAAIUI HA MOBEPXHOCTH KOHEI| HANPABICHUA Ha paccTosHuu 300 MM OT AHA
IMAaxXTOBOrO yriayOneHus (puc. I113.1).



1.2. B moaroroBneHHOW K MOHTaXYy onopuod mmre (puc. [113.2), wm3roroBnenHOH C
mpUHAICKHOCTAMH 10 mokyMeHntauwn CesKaBHUIIMHe(TH, M3MEPHTh pPACCTOSHHE OT HEDKHETO
(hmaHIA MIUTHL IO BHYTPEHHETO YIOPA BEPXHETO ()IaHIA H HA TAKOM K& PACCTOSHHH OT TOPLA Cpe3a
HATPABJICHHUSA OTPE3aTh TPYOOHAPE3HBIM YCTPOHCTBOM BBIXO/INYI0 HA MOBCPXHOCTh 4acTh TPYOBI
koHOykropa (puc. [113.1).
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1 - omopHas mumra
2 - marpybok
Puc. I113.2

1.3. Hmpke HOBEPXHOCTH Cpe3a HANPABJICHUS B KONBIECBOM INPOCTPAHCTBS YCTAHOBHTb YCTBIPE
PACIIOpHBIE LIEHTPHPYIOIIME IUIAHKM BO B3aUMOICPICHAMKY/SAPHOM HAIPABJICHHH, MPHUBAPHTH HX K
HApYKHOH IOBEPXHOCTH KOHAYKTOpAa M BHYTPCHHCH NOBEPXHOCTH HANPABJICHHA H NPOpPE3arh B
KOHIYKTOPE C MPOTHBOIIOJIOKHBIX CTOPOH JABA OTBSPCTHS JHaMeTpoM 92 mm (puc. I113.1).

1.4. 3a6eTOHHUPOBATH AHO IMAXTOBOTO YIIyOJICHHS A0 YPOBHS KPOMKH CPE3a HANpaBJICHUS, HAJCTh
Ha KOHAYKTOP ONOPHYK IUIHTY, OICPETh ©¢ HA TOPCH HANPABICHHA, YOSOUTHCS B CONMPSKCHHH
ONMOPHBIX MOBEPXHOCTCH IUTHTHI C TOPLAMH HANPABICHHA H KOHIYKTOPA, BCTABHTh B OTBSPCTHA
KOHIYKTOpa NOATOTOBJICHHBIC MAaTPyOKH 1 MpUBApUTh UX (puc. [113.2).

1.5. BBIPOBHATB B CTPOTO TOPH30HTAIHHOE MOJIOKCHHE TI0 YPOBHEMEDPY BEPXHHIA (paHel OMopHOi
IUTHTHL B 3JICKTPOCBAPKOIl MPHBAPHTH €r0 K TOPLY KOHAYKTOPA IO BCEMY MEPHMETPY COMPATAEMBIX
TIOBEPXHOCTEH.

1.6. Ha omopHyr0 miHTy C HCHOJB30BAHHCM YIDIOTHHTCIBHOIO MATEpHAjia YCTAHOBHTH
HAIPABJIFOLIYIO YCTHECBYIO PA3BEMHYI0 BOPOHKY /I BRIXO/A LUPKYJIHPYIOIIEro 6ypoBOro pacTBopa B
JKETIOOHYI0 CHCTEMY M 3aKPEIHTh YCTAHOBJICHHBIC JICMEHTHI ImbKaMu (puc. I113.3).

1.7. ObopyaoBaTh natpyOKH, yKa3aHHBC B II. 1.4, 3a{BIDKKAMH H OTBOJAMH B )KSJIOOHYIO CHCTEMY
JUTA BBIXOJA IUPKYJIALMH H 3aKPbITH 3 IBH/KKH.



1.8. CryCTuTh B CKBOKHHY BCAYIIYH0 TPyOy, BOCCTAHOBHTH IHPKYJALHIO OypOBOrO pacTBOpa M
yOSOUTECS B OTCYTCTBHH TEYH BO BCEX CMOHTHPOBAHHBIX COCAHHCHHAX OMODHOM IUIMTHI H €€
3NIEMECHTOB IIPH NMpokayke OYpOBOTO pacTBOpA.

1.9. Caenate B TpeX 3K3eMIULIPAX, KAK OJHH H3 HCIOIHHTCIBHBIX JOKYMCHTOB CTPOHTEJILCTBA
CKBAXHH, JCTANBHBIN 3CKH3 00OPYJOBAHHOTO YCThA B pa3pesc ¢ yKa3aHHEM (PaKTHYECCKHX PasMEpOB
Y3II0OB, ACTAJICH H COCAMHCHMIA.

2. O00opyrOBaHHE YCThS H MOJABECKA MPOMEKYTOYHOH KOJIOHHBI THAMETPOM 339,7 MM

2.1. Bece omepauu# N0 MOABECKE KONOHHBI MPOBCCTH A0 €€ LIEMEHTHPOBAHHA B CIEAYIOMEM
TIOPSKE.

2.1.1. Tlepen HapalMBaHHEM TOCICTHEH OOCATHONH TpPyOBI OTKPHITH 33JBHDKKH HA OOKOBBIX
OTBOJaX KOHAYKTOPA H ICMOHTHPOBATh YCTHEBYI0 PA3bEMHYI0 BODOHKY.

2.1.2. Tlomate K YCTBIO MOCICOHIOID OOCAmHYIO0 TPyOy C TOJICTOCTEHHOH MOCaJ04HOH My(TOH,
VIUIOTHATCIIFHBIM ONOPHBIM (DIAHIEM W KOMIICHCAIIMOHHOM MPOKJIAAKOH M 3aKkpemuTh 3Ty TpyOy Ha
CIyCKaeMOH KOJIOHHE.

2.2. C moMOIBI0 MOATOHHOTO MATPYOKA JOMYCTHTH KOJOHHY C MOCAJKOH TOJICTOCTCHHOH MY (DTHI H
VIUIOTHATEILHOTO ONOPHOTO ()IaHIa HA TNOBEPXHOCTh ONOPHOM IUIMTHI, 4 3aTEM MOJHOCTBIO
pasrpy3uThk KONOHHY HAa KOHAYKTOP (pHuC. I113.4) m mpuCTymuTh K HPOMBIBKE H LEMEHTHPOBAHMIO
KOJIOHHBI.
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2.3. Tlo OKOHYaHHH LEMEHTHPOBOYHBIX PabOT MPOMBITH OOKOBBIE OTBOIBI KOHAYKTOpA BOIOM, a
mocne O3L] obopyaoBaTh yCThE KOJOHHBIM (pIaHIEM H MPOTHBOBBHIOPOCOBOH YCTAHOBKOH IO
YTBEP>KACHHOM CXEME.

3. O60opy10BaHHE YCThS U MOJBECKA MPOMEKYTOUHOH KOJIOHHBI JHAMETPOM 273x244.5 MM

3.1. TTocne HeMEHTHPOBAHHUS KOJOHHBI H OKOH4YaHWs BpeMeHu O3L] mpousBecTH ec MOABECKY HA
KIMHBbSIX B KOJIOHHOM (pnaHie, BHIIONHAA pabOThl B CICAYIOIIECH OYEPETHOCTH: PACKPEMHTH
COCAMHCHHE KOJOHHOTO (DIaHIA Npeapiaymieli KOJOHHBI C TPOTHBOBHIOPOCOBOH YCTAHOBKOH,
MPUNOHATE €¢ ¢ MOMOIIBIO IOJBCMHHKA HIHM TAICBOH CHCTCMBI HA BBICOTY, JAOCTATOYHYH) LA
YCTAHOBKH KIHHBEB B IOCAAOYHOEC MECTO KOJIOHHOro (pIaHIa, HOABSCHTH HA HHX KOJIOHHY H
JIEMOHTHPOBATh IPOTHBOBHIOPOCOBYIO YCTAHOBKY C 00Ca{HOH KOJOHHBI AHAMETPOM 339,7 MM.

3.2. OTBepHYTh NMOATOHHBIH NMATPYOOK, YCTAHOBHTH KOJOHHYIO TOJIOBKY H OOOpYJOBaTh YCThE
CKBQKHHBI IPOTHBOBHIOPOCOBOH YCTAHOBKOMH IO YTBEPKACHHOH CXCME.

4. IToasecka MPOMEKYy TOUHOH MOTaHOM KOJNOHHBI AHaMeTpoM 193,7 Mm.

KononHy moaBecHTh Ha LIEMEHTHOM KaMHe.

5. OOopyIoBaHHE YCThA H MOJBECKA SKCILTYATAIHOHHOH KOJIOHHBI

5.1. Tlo oxonuaHun BpemeHH O3L] BTOpOH CTYNCHH IIEMECHTHPOBAHHS KOJOHHBI OCYLICCTBHTH
ONEPALUH O €€ MOJBECKE B AHAJIOTHYHOH MOCICAOBATEIBHOCTH, KAK YKA3aHO B II. 3.1.

5.2. YCTaHOBHTH KOJIOHHYIO TOJIOBKY H 00OPYJ0OBAaTh YCThE CKBAXKHHBI (JOHTAHHOM apMaTypoii mo
YTBEPIKICHHOHM CXEMeE.

Bapmnanr 2.

1. ObopynoBaHue yCThs KOHAYKTOpA

1.1. OTpesaTh BBIXOAALIHIT HA MOBEPXHOCTh KOHEI HANPABICHHSA HA paccrosHuu 300 MM OT AHA
LIaXTHOTO yriayOueHus (puc. I113.5).

1.2. OTBEpHYTh JONMYCKHYIO My()Ty KOHAYKTOpAa M HABCPHYTh HIDKHHH KPECTOBHK KOJIOHHOI
TOJIOBKH.

1.3. IIpomyCTHTh uepe3 KpPECTOBHK ONOPHYIO IUIMTY, ONEPETh €€ HA TOPEL HANpPABICHHA H
BBIPOBHATH B CTPOTO TOPH30HTATIBHOE NMOTOKEHHE IO YDOBHEMEDY .

1.4. 3a0eTOHHPOBATH AHO IAXTHOTO YIIyOJCHHS O YPOBHI KPOMKH CPE3a HANPABJICHHUS.

1.5. K OnopHOH ITHTE U KPECTOBHKY KOJTOHHOM TOJIOBKH IMPHBAPHTH OIIOPHbIC KOCHIHKH.

TTpoTHBOBBIOPOCOBOE OOOPYAOBAHKE MO YTBSP/KACHHOM CXEME YCTAHABIMBACTCA Yepe3 afamTep Ha
HIDKHUH KPECTOBUK KOJIOHHOU T'OJIOBKH.

B KpeCTOBHKE NOABCINMBACTCS H HEPBAs MPOMEKY TOUHAA KOJIOHHA.
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1 - omopHasg nimra
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ITpunoxxenue 14

TepMeTH3HPYIOMITE COCTABLI H MATEPHAJIBI 17151 Pe3b00BBIX COeAMHEHNI 00caaHbIX TPYD

m};?;\f?{gz?ﬂ,?’y H?g??gglf)nb O61acTs MpUMEHEHHUA, 0COOCHHOCTH ™
1 2 3
YC-1 Kaszauckuit  omsrrrsni|[Ipu Temmneparypax mo +120 °C:
TV 38-101440-74 33aBOJ CHHTCTHUCCKHX|MIA  BCCX  THNOPA3MEpoB Tpy0 B Ta3’oOBhHIX,

CMa30K

Ta30KOHICHCATHBIX U HE(DTAHBIX CKBAXKUHAX.

Ipu Ttemmeparype Bo3myxa Hmke +10 °C cmasky
mojoTpeBaTh B BOASHOU Oame mo +20++25 °C, mpu
OTPHUUATCIBHBIX —TEMIIEpaTypax JOTOJTHUTEILHO
MOZOTPEBACTCA Pe3b00BOIH KOHEN TPyOHI A0 +5++10 °C.
Kpyrsmmit MomeHT Ha 40-60 % BhIme, 4YeM NpH
HECAMOOTBEPIKIAIOIIMXCS CMA3KAX.

P-402
TV 38-101708-78

JlenuHTpaacKui 3aBOA,
uM. [Maymsana

ITpu Temmeparypax xo +200 °C:

- amsa TpyO ¢ pe3p0aMu MOBHINICHHOW Te€PMETHHYHOCTH
(OTTI, OTTM u mp.) B ra30BBIX H TA30KOHICHCATHBIX
CKBAYKHHAX,

- nus Tpyd mo TOCT 632-80 B HE(PTAHBIX CKBAKHHAX
(xaxk mpaBmIO, TMPHW W3OBITOYHBIX AABICHHAX A0 150
Kre/cMd).

He tpedyercs momorpeB pe3p00BOTO KOHLA MPH
temneparypax go 30 °C

P-2MBII
TV 38-101332-73

JleHuHTpaaCKUH 3aBOX
um. MTaymsana

[Ipu Temneparypax xo +100 °C:

- 11 TpyO ¢ pe3p0aMu MOBHINICHHOH TCPMETHIHOCTH
(OTTT, OTTM u np.) B ra30BBIX H Ta30KOHICHCATHBIX
CKBR)KHHAX;

- 111 Tpy0 o 'OCT 632-80 B HE(TAHBIX CKBAKHHAX

Jlenra ®YM
(¢propomnacToBsIit
VILIOTHUTCIIBHBIH
MaTEPHAI)

TV 6-05-1388-76

3aBox HMCHH
«KomMcoMoIB6CKOH
TPaBabDY
(r.Jlenunrpan)
OXTHHCKOE
«[ImacTnomumep»
(r.JIcHunrpan)

HITO

Ipu Temneparypax g0 +200 °C:

- s 1py6 mo F'OCT 632-80 muamerpom 10 245 MM B
Ta3oBbIX H  Ta30KOHACHCATHBIX  CKBAKHHAX C
H30BITOYHBIM BHYTPEHHHM JaBjieHHeM 10 200 Kre/cm?;
- o 1py6 mo I'OCT 632-80 Bcex OuaMeTpoB B
HE(DTAHBIX CKBAKUHAX.

Kpyrsmmuit Moment Ha 18-20 % Hmke, 4eM npH
HCCAMOOTBEPKIAIOIHXCA CMasKaxX

I'padutHag (YCcA)
'OCT 3333-55

JlenuHrpaackuii 3aBoj|
mM. [llaymiana

B CKBOKUHAX C H3OBITOYHBIM BHYTPCHHHUM JABJICHHCM

He Gomee 130 krc/cM’; KpoMe Ta3OBRIX M
ra30KOHJCHCATHBIX ~CKBAKHH, MOPCKHX CKBAKHH,
MOOBIX CKBUKHH, HA KOTOPBIX MPETyCMOTPEHA

YCTAaHOBKA MPOTHBOBBIOPOCOBOTO OOOpPYIOBAHHA H
CKBAKMH C TPAIHEHTOM IUIACTOBOrO JaBneHud 1,3 u
Ooce

Pe3p00BoiH
OTBEPIKIACMBbIH
repmeruk POI"

TY 51-00158623-39-
97

IIpu Temmeparypax A0 +300 °C u moObIX H3OBITOMHBIX
JIABIICHHSX:

UL BCEX THNOPAa3MEpPOB TPy0 H MNEPEBOMHHKOB,
CIYCKACMBIX B Ta30Bble, TAa30KOHJICHCATHBIC H
HC()TSAHBIC CKBAKMHBL, B TOM YHCIC C HAJIHYHCM
ArPECCHBHBIX CPel.

B HAKIOHHOHANPABJCHHBIX CKBAKHHAX, HAYHHAT C
y4acTKa  HHTCHCHBHOTO  Habopa  MCKPHBICHHI,

NPHMCHCHHE 0053aTENBHO.

* YkaszaHa TeMIiepatypa, GoJbIias U3 JBYX - JIMHAMHYECKAst WITH CTaTHYECKast




Ipunoxerue 15
METO/IUKA BHIBOPA CKOPOCTH CITYCKA OBCAJTHOM KOJTOHHBI

1. B obmeM ciyuac MAKCHMAJIBHO JOMYCTHMAS CKOPOCTh CIyCKa OOCAmZHON KOJOHHEI [V]; U3
YCIOBHA TPEIOTBPAILCHHS MOTJIOMEHUS OypOBOTO pPacTBOpAa H HCMPEBBILCHUSA PEIPECCHH HA
MPOJYKTHUBHBIC IIACTHI, HMEBIICH MECTO MPH HX BCKPHITHH U YTIIyOJCHUH CKBAKUHBI, BBIUHCIICTCSA 10

(opmyme
2 _ g2
[V]i:1,4.103. ,iP]I_—PZ,.-Z D,d?di .

rae [P]; - AomycTHMOE JaBICHHE HA paccMarpuBacMbii Iuiact, MIla, nmpuHHMAaeTCsS pPaBHBIM
BCJIMYHHE MAKCHMAQJIBHOIO THAPABIMYECKOTO JABACHHWA, HMEBIIETO MECTO IPH HMOCICAHUX
JONOICHUAX,

P,; - rumpocraTuieckoe JaBICHHE Ha paccMaTpuBaeMsIi miacT, MI1a, pu mocaeaHuX A0I0ICHUAX,

l; - ATMMHBI YYACTKOB CIYIICHHOM YACTH KOJIOHHBI JO IOJOIIBBI PACCMATPHBAEGMOTO ILIACTA C
OJMHAKOBBIMHU JJI1 JAHHOTO Y4YacCTKa D; M d;, M; CIYIIEHHAS HIDKS KPOBIH ILIACTA YACTH KOJOHHBEI HE
YUHTBIBACTCS,

d;, D; - COOTBETCTBCHHO AHAMETP 00CATHOM KOJOHHBI, B TOM YHCJIC OYPHIBHEIX TPYO, HA KOTOPBIX
CIyCKAeTCs CEKLUA HIM INOTaliHas KOJIOHHA, M CPEOHCB3BELICHHBIM HA AJMHE /; AMAMETP CTBOJA
CKBQKHHBL M;

Ps - INIOTHOCTB GYPOBOTO PACTBOPA B CKBAKHHE, KI/M",

A - KOID(OHUMCHT TIHAPABIMYCCKAX COMPOTHUBICHUM, pACCUMTHIBACTCA I H3MCPEHHBIX
PEOJOTHYECKHX MapaMeTpoB OypOBOTO pPAcTBOpPAa IO H3BECTHBIM 3aBHCHMOCTAM; IPH OTCYTCTBHH
JAHHBIX MPHHUMAaETCA paBHbIM 0,055,

2. BrIOOp CKOpPOCTH CHycKa OOCAZHOHW KOJOHHBI OCYLICCTBIACTCA AU(PGHEPCHIHPOBAHHO B
3aBHCHMOCTH OT JAJMHBI CIyIICHHOH YaCTH KOJIOHHBI OTHOCHTCIBHO PAacCMaTpHBACMOTrO IUIacTa B
CTIEIYIOILEM IOPSIIKE.

2.1. Pa30uth CTBOJI CKBAKHHBI HA YYACTKU JJIMHOU /; OT YCThSI CKBAXXUHBL BEPXHHI - JmHHOH 500
M, BTOpOH - O TIyOHMHBI OamMaka paHee CIYINCHHOM KOJIOHHBI, TPETHH - JO MOAOLIBHI HaHOoNce
«c1aboroy muacTa, HIvke - Yepes3 kaxapie 500 M.

Hambonee «cnabprii» IiacT - miacT, Ha TIyOHWHE MOAOMBEI KOTOPOTO B MPONECCE MOCICAHAX
JONONCHUA TPH YIIyOJCHHM CKBKHHBI HMEIA MCCTO HAMMCHBINAS PA3SHHLA MCKIY JABJICHHCM
THAPOPa3phiBa (MOTJIOMICHUA) H THAPOAHHAMHYCCKHM JABJICHHCM B CTBOJIC CKBAKHHBI.

2.2. Ucnome3y A HHGOOPMALHEIO [0 CKBAKUHE [0 HOCIICAHAM J0JIOJICHISM, ONPCICIHATS;

2.2.1. BemuuuHy P,; - THAPOCTATHYCCKOE JABICHHC HA KAXKIYH) PACCMATPHBACMYKO TOYKY, B TOM
YHCTIC MOAOMBY «C1ab0ro» Iacta P,..

2.2.2. Bemuuuny [P);, [P]., xak cymmy P.; (P..) M THAPABIHYCCKHX COMPOTHBICHHI B 3aTpyOHOM
TIPOCTPAHCTBE HA Y4aCTKE OT PacCMATPUBACMOM TOUKH (TOAOMIBHI «C1a00T0) IUIACTa) IO YCThAL.

2.2.3. BenuuuHy P,, - THAPOCTATHYCCKOC JABICHHC HA KPOBIIO MPOAYKTHBHOTO IIACTA (NPH €ro
OTCYTCTBHH - Ha 3a00i CKBAXKHHBI).

224. [P],, xak cyMMy P,, H THAPABIMYCCKAX COMPOTHBJICHHH B 3aTPYOHOM MPOCTPAHCTBE Ha
Y4YaCTKE OT KPOBIHU MPOIy KTHBHOTO IJIACTA (320051 CKBAKAHBIL) J0 YCThSL.

2.3. Jlna kaxa0it HIKHEH TOYKH BRIOPAHHOTO Y4acTKa /; BeuCATh [V];.

IIpuHATH B Ka4eCTBE PACUCTHBIX UL KAXKIOH TOUKA BEMIMHEI [ V], U3 yCIOBUA:

vy <UL

7 7],

rae [V]. - JomycTuMas CKOpOCTb CIyCKa KOJIOHHBI i1 MOAOMIBBI «CIIA00T0» IMjiacTa mpH 000k
JUIMHE CIYIUCHHOH KOJIOHHBI,

[V], - momyctumas CKOPOCTh CHYCKa KOJOHHBI JUII KPOBIM IPOAYKTHBHOTO Iacta (3abos
CKBA)KHHBI) MPH MO0 JJIHHE CHYIMECHHOH KOJTOHHBL

2.4. C gocTaToyHOH M MPAKTHYCCKAX LEJicH TOYHOCTBIO NPHHATH YCIOBHE, YTO CKOPOCTH [V],
H3MEHACTCA OT KAXKAOH TOYKH K MOCTICAYIOMICH N0 YOBIBAIOIICH JIHHEHHON 3aBUCHMOCTH.

2.5. Pa30HTh HHTEPBAJBI MCKAY PACCMATPHBACMBIMH TOYKAMH HA TOJHHTEPBAJIBL, HA KOTOPBIX [1],
CHIKACTCA CTYNECHAMH 4epe3 kaxapie A[V], = 0,05 m/c.

IMomyueHHBIC CKOPOCTH CHyCKA HA KOKAOH CTYNCHH SBIDIFOTCA HCKOMBIMH BEJHYHHAMH
JIOMYCTHMBIX CKOPOCTEHf CIIyCKa KOJIOHHEL

2.6. OKOHYATEHPHOE PEHICHAC MMPHHAMACTCS C BBITIOJHCHACM CIICAYIOMHX OTPAHHYCHUIL:

2.6.1. B 06ca’keHHOM CTBOJIC CKBAYKHHBI CKOPOCTH CITyCKa J0JDKHA ObITh B mpeaenax 0,7+0,5 m/c. B

D, —d,
psel A

i

>



ciydae, eci [1], < 0,5 M/C, MpUHUMATB CKOPOCTH crycka [V],,.

Ecau cTBOJ CKBAXKHHBI 00CAKEH IO KPOBIM MPOAYKTHBHOTO IUIACTA MK A0 IJIyOHMHBI BBIE KPOBIH
MPOAYKTHBHOTO Tiacta Ha 150-200 M M MeHee, CKOpocTh cmycka 3a 1504200 M 1o BXOozZa B
TIPOAYKTHUBHEIH Iu1act npuauMars 0,5+0,3 m/c, Ho He Oonee [V],.

2.6.2. B HEOOCAKCHHOM CTBOJIC CKBAYKUHBI IO TIyOHHBI BBIIIEC KPOB/IM IPOAYKTHBHOIO IIACTA (TIPH
€ro OTCYTCTBHH - 3a00s1) Ha 200-250 M ckopocTs cmycka mpuaEMaTth 0,5+0,3 M/c, Ho He Goiee [V],.

2.6.3. B uHTepBane MPOAYKTHBHOIO IIAcTa (IIPU €ro OTCYTCTBHH - 3a 150+200 M 1o 3abos)
CKOpOCTH cmycka mpuHuMats 0,25+0,20 m/c, Ho He Oonee [V],.

Hpumeuanue. B HIIO «bypeHue» pazpaGoTaHa KOMIIBIOTEpHas IIporpamMMa, KOTopas MoOXeT ObITh

HCIIOJIb30BaHa AJI1 paciCTOB YTOUHEHHDBIX, B 0c000 OTBETCTBEHHBIX U CIIOKHBIX ClIydasx, a TakKe JIl THUIIOBBIX
T'€OJIOTO-TEXHIYCCKIUX ch'IOBP[fI KPEIUICHUA CKBaXKH.

[Tpunoxxenue 16
OILIEHKA KAYECTBA KPEILVTEHUSI CKBA’KHH 'EO®HU3NYECKUMHA METOJJAMH

1. Kommiexe annmaparypsl ¥ 00beM reopu3HUeCKUX HCCICI0BAHUM

1.1. Teoduzmaeckue METOABI 0OSCIICUMBAIOT ONPEACICHHE CIICAYIOMUX TOKA3ATENCH:

- BBICOTHI ITOBEMA TAMIIOHAIKHOTO PACTBOPA 32 00CaJHOH KOTOHHOM;

- CTENMECHM M XapakTepa 3aNloTHCHHA 3aTPyOHOTO NPOCTPAHCTBA TAMIIOHAKHBIM KAMHEM B
HMHTEPBAJIC IEMCHTHPOBAHNI,

- HANWYUS WIM OTCYTCTBHA KOHTAKTHBIX CBSI3¢H LEMCHTHOIO KaMHA C OOCAgHOM KOJOHHOM H
TOPHBIMH NOPOJAMY,

- HAJMYHS WM OTCYTCTBHA KAHAJTOB, 1433 WM KMAKOCTH H 3aKOJOHHBIX NMEPETOKOB;

- 3KCUEHTPHUCHUTETA 00CATHON KOJIOHHEI B CTBOJIE CKBAXKUHBI,

- HUIMYHA U MECTA YCTAHOBKHU 3aKOJOHHOH TEXHOIOTHICCKOM OCHACTKH,

- (haKTHIECKUX TOJIIMH CTCHOK 00CATHON KOJIOHHBI, B TOM YHCIIC H3HOIICHHOM;

- (hakTHIECKMX BHYTPEHHHX OHAMETPOB OOCAOHON KOJOHHBL NPH HAIMYHH COOTBETCTBYIOLICH
ammapaTypelL

1.2. Ammaparypa, MCTOJMKH ONIpPCIACICHHS MOKAa3aTelell KauecTBa HEMEHTHPOBAHHA, A TaKokKe
YCIOBHUA H 00NACTH MX IPAMCHCHHAS ONHCAHKEI B COOTBETCTBYIOIIUX PJI, MpeACTABICHHBIX B TaOJHIE.

2. Tlepen mpoBCACHHEM HCCICAOBAHHN BHYTPCHHSS MOBEPXHOCTh OOCATHOH KOJOHHBI JOJDKHA
OBITh MPOLIAOIOHHPOBAHA H OUHIICHA TIIATCIBHOM MPOMBIBKOH.

3. 3aIOYCHHE MO OLCHKES COCTOSHHS 3aICMCHTHPOBAHHOTO 3aTPYOHOTO MPOCTPAHCTBA KasKAOU
KOHKPETHOH CKB@OKHHBI JOJDKHO BBIFABATECA IO KOMIUIEKCY TeO()H3MUECKHX HMCCIEeIOBAHHIA;
JAKMOYEHHE MO0 KAKAOMY OTACIHBHOMY MCTOAY SBIBICTCA HEJOCTATOYHO OOBCKTHBHBIM IJIH
HEBO3MOKHBIM.

4. C uempr0 mony4cHus1 0ojee AOCTOBCPHOM HH(OPMALWH O COCTOSHHH 3alleMEHTHPOBAHHBIX
CKBOKHH, OCOOCHHO IPH ONPCACICHHH HHTCPBANOB 3aTPYOHBIX IIEPETOKOB H HETEPMETHYHOCTH
00camHBIX KOJIOHH, HCOOXOAMMO HCIONB30BaTh BhmyckacMbri HITO «eodm3npubop», r. KpacHomap
KOMIUTIEKCHBIH nmpubop kouTpoiut neMeHtuposanus MKL-1M, no3Bosiromuii 0AHOBPEMEHHO CHUMATh
MOKA3aHHA IBYXYACTOTHOTO TCPMOMETPA H MOTCHHAN-30HAA.

5. Tlpu BHEAPECHHH B MPOH3BOJCTBO TAMIOHAXHBIX MATCPHAIOB, 00Pa3yIOMHUX HEMCHTHBIH KAMCHb
C pe3KHM OTIMYHCM IO CBOMM (DPH3HKO-MCXAHHYCCKAM CBOWCTBAM OT pPaHCC HPHMCHSBIIHXCH,
OCOOCHHO 3aBHCSIIAM OT TEPMOOAPHYCCKHX YCIOBHH (DOPMHPOBAHHS, OICHKA COCTOSHHS
3aLECMEHTHPOBAHHBIX CKBAXKHH JIOJDKHA IPOBOAUTHCS O CICIHANLHO Pa3pabOTaHHBIM METOAMYCCKHM
YKa3aHHAM, pa3pabarbiBaCMbIM (JOMOIHACMBIM) HA OCHOBAHHH 3KCICPHMCHTANBHBIX HCCICAOBAHUMH.
3TO OTHOCHICH, B MCPBYIO OYepeab, K OONCTUCHHBIM TAMIOHAKHBIM MATCPHAJAM, A3PHPOBAHHBIM
TAMIIOHAKHBIM CHCTEMAaM H JAp., HA OCHOBE KOTOPBIX 00pasyeTcs TAMIIOHAKHBIH KAMCHb HH3KOH
IUIOTHOCTH, TOHMKCHHOH NPOYHOCTH HA HM3rHO M CXKarue H 00Najaomui NPHCYIIHMH €My
aKyCTHYECKHMH XapAKTCPHCTHKAMH.



Ta6mma k I116

INokasarenu
Ka4ecTBa Mertoast
PyxoBojsimuue JOKYMEHTHL | YCIOBHSI NPHMECHEHHA [Mpumeyanue
LEMEHTHPOBAHHA OIpeAeNICHAS
CKBAYKHH
1 2 3 4 5
1. Bricota moasema |a) akycruueckuid (PykoBoacTso mo Jlma kaxmoro
TAMIIOHAYKHOTO (AKIT* + TIPHMCHEHHIO AKyCTHYCCKHX |KOHKPETHOTO PETHOHA
pacTsopa 3a DKJI*¥) H PaTHOMETPHYESCKUX ONTHMAJIEHOE BPEMs
00CamHON KOJOHHOMH MCTOJ0B KOHTPOJI KAa4eCTBA [IPOBCACHMA H3MCPECHHH
ICMCHTHPOBAHHUA HE(TAHBIX [AKYCTHYCCKHM METOAOM
W Ta30BBIX CKBAKHH, Y(a, |ompememsercs
1978. JKCTIICPHMCHTAIBHO C
TexHonorHa NPOBEACHHA YUCTOM H B 3aBHCHMOCTH
HCCTICAOBAHMH U OT TCIJIOBOTO PEKAMA
HMHTCPIPETALHH JAHHBIX, CKBKHH, (PU3HKO-
TOJIy4acMBbIX anmaparypodl |XMMHYCCKHX CBOMCTB
[IMI'A-2 u Y3BA-21 B LEMCHTHOTO PacTBOpa U
PA3THYHBIX T€0JIOTO- €r0 HAYAIbHOH
TEXHHYCCKHX YCIOBHAX TCMIICPATYPBL, HO HE
CKBO)KHH, panee 20-24 1 mocne
PJ1394-1204-84, 1986 LIICMCHTHPOBAHUS JI
MOPTJIAHALCMEHTHOTO
PacTBOpa MIOTHOCTHIO
1,85x10° kr/m’
6) cnocoo Crrocob onpeneneHusA H3mepeHus mpoBOIAT HE
OTPKECHHSA BBICOTBI IOABEMA pasee, yeM yepes 12 4
AKyCTHYECKHX  |TAMIOHAKHBIX PACTBOPOB 32 |HOCIC OKOHYAHHS
BOJH 00CaTHBIMH KOJIOHHAMH LCMCHTHPOBAHHS
Iy TEM PETHCTPALIHH
OTPKEHHBIX AKyCTHYECKHX
BOJIH,
PJ139-4-1252-85, 1985
B) ramMa-ramma |PJ1 4-1204-84, 1986, a [TnoTHOCTH
Mmeron (ITM) Tarke MeToamdaeckoe TAMIOHAXHOTO PacTBOpa
PYKOBOACTBO 1O JIO0JDKHA ObITH 0OJIBIIE
HHTEPIPCTALMH AUATPAMM, |IIIOTHOCTH OypPOBOTO HE
3APETHCTPHPOBAHHBIX MeHee, ueM Ha 0,3x10°
CKBOKHHHBIM TAMMA- Kr/M°
IUIOTHOMCPOM-
tomuuaoMepom CI'IT-HB,
PJ139-0147716-001, 1989
1) TepMoMeTpusa  [«MeToauka MPUMEHEHHS Cpox npoBeICHUS
AKYCTHYCCKUX H HU3MEPECHUH - IEPHOA
TCPMOMCTPHICCKUX MCTOJ0B |CXBAThIBAHUA
H3YYCHHS MIPOLECCOB TAMIIOHAXXHOTO PacTBOPa
(hOPMHPOBAHIA LEMEHTHOTO
kamus B iepuox O31]
cKkBakuH», KpacHomap, 1980
2. CreneHs lamma-ramma  |[Iymkrsr 1a, 1B Hact. Tabn.  (ITyHKT 1B JloCTOBEPHOCTH
XapakTep METOS Pe3yIBTATOB
3aIOTHECHUS HCCIICI0OBaHHIT
3aTpyOHOTO CHIKACTCS JJIsL
TIPOCTPAHCTBA HHTEPBAJIOB CTBOJIA,
TAMITOHAKHBIM HEPEKPHITOTO
pacTBOpoM MPEabLIy LHMH
KOJIOHKAMH

(KOJIOHHOI)




3. Hamrue wmm Axycruueckuit  |[IyHKT 1a Tam sxe ITynkr la JlocTOBEpHOCTB
OTCYTCTBHE (AKLI+DK ) pe3yabTaTOB
KOHTAKTHBIX CBSI3eH HCCIICIOBAHMUMH
LEMCHTHOTO KaMHS CHHDKACTCS TIPH
¢ obcagHOH HCCJIeTOBAHUH TPYO,
KOJIOHHOH U TOPHOM TIOKPBITHIX JIAKAMH;
OO0, TAKKE CMOTPH IyHKT 2
3aTPyOHBIX
MEPETOKOB
Tepmomerpuss | TeXHOIOTHA MPOBEACHHA JloCTOBEpPHOCTD
[TymomeTpus  |MCCICIOBAHHH H pE3yABTATOB
ITorenmuan- HHTEPIPETALNH JTAHHBIX AKyCTHHECKHX H
30HAMPOBAHNE  |aKyCTHYCCKOM PATHOMETPHUYECKHX
LEMCHTOMETPHH B METOAOB 3aBHCHT OT
KOHAYKTOPAX, TEXHMICCKHX 00eCIeYEeHHOCTH
KOJIOHHAX IPH reo(YH3HICCKHX
MHOTOKOJIOHHBIX HPOHU3BOJCTB
KOHCTPYKIIHAX CKBKHH - HOBEPOYHBIMH
nomnoymacHEC K PJ1 39-4- YCTAHOBKAMH THIA
1204-84, Ya, 1987. VIITTI-1 u YTTAK-1
«HHCTpYKIHS 1O
HCHOJIB30BAHHIO
KOMIUICKCHOTO HHIMKATOPA
KOHTPOJISI HIEMCHTHPOBAHHA -
HKL-1M», r.KpacrHozap,
«Hedrereopusnmpudop»,
1990
4. Oxcuentpucurer |[amma-ramma  |[lyskroI 1a, 1B Ilyskr 18 ITyHkr 2
o0camHOM KOJIOHHBI |METOT,
B CTBOJIC CKBKUHBI
5. Kommdecteo u lamma-ramma  |TIyskTHI 13, 1B Iynxr 18

MCCTa YCTAaHOBKH
LCHTPATOPOB,
3aKOJIOHHBIX
TIAKEPOB U APYToH
TEXHOJIOTHICCKOM
OCHACTKH

METOQ

* AKycTrHecKas IIEMEHTOMETPHSL.
** MeTo ], perucTparyy GpazoKoppeIHIMOHHEIX JUarpaMM




6. Mertoauueckue OCOOCHHOCTH OLCHKHM KAueCTBA LEMEHTHPOBAHUA OOCAOHBIX KOJOHH
a3PHPOBAHHBIMU CHCTEMAMH.

6.1. A3pHpOBaHHBIH TAMIIOHAKHBIA KAMEHb B 3aKOJIOHHOM IIPOCTPAHCTBE CKBAXKUHBI IPEACTABILICT
COOOM Ta30HANIOJHEHHYI0 CHCTEMY C H3MCHAIOIMMMUCS IO TTyOHHE AaKyCTHHECKHMH CBOHCTBAMH.
BcaencTeue 3TOr0 NpH 3alHMCH aKYyCTHYECKHMX CHTHATOB 3aTyXaHHE BOJH IO KOJOHHE (OCHOBHOM
KPHTEPHH IPU aKy CTHYECKOM KOHTPOJIE LIEMEHTUPOBAHUS) U3MEHACTCA OT MUHUMATILHOTO 3HAYCHUS ¥
JHEBHOHM MOBEPXHOCTU OO BIOJHE ONPEACACHHOIO W PaBHOTO Ha riayOuHe ~ 1000 M 3aTyXaHuio,
OJIM3KOMY K CIIy4ar0 HaXOKICHHUS 3a KOJIOHHOH YHCTOTO MOPTIAHALECMEHTA.

6.2. KOHTPO/IP CKBAXKMH, 3aLECMEHTHPOBAHHBIX A3PHPOBAHHBIME TAMIIOHAXKHBIMH PACTBOPaMH CO
CTCNCHAMH Q3paluM, YKA3aHHBIMH B NpHI. 6 K HacToAmed WHCTpyKImH, ClieayeT IpPOBOIUTH C
HCTIOJIB30BAHUEM AMMNAPATyPhl AKyCTHIECKOTO KOHTPOJIA LEMEHTHPOBAHMA, PYKOBOACTBYACH PJ1-39-4-
1024-84 «TexHOIOTHA HCCICAOBAHMS H HHTEPIPETALINA JAHHBIX, MOTy4aeMbIX anmmaparypoit LIMI"A-2
u Y3BA-21 B pa3snMYHBIX TEOJOTO-TEXHHYCCKHX YCIOBHAX OOCRKEHHBIX CKBAKHH», a TaKKe
anmaparypsl 3anucu (pa3oKoppeIIHOHHBIX AuarpamMM tuma «BomHa», BOKA, pykoBoactsysck P/l 39-
0147009-534-87  «TexHOMOTHA  KOHTPOXA  IECMCHTHPOBAHHA CKBOKHH C  IPHMCHEHHEM
(ha30KOPPETALMOHHBIX JUATPAMMY.

INocnemHsas TEXHONOTHA IPEAYCMATPHUBACT MNOBHIMICHAC HH(M)OPMATHBHOCTH  ANIAPATyphl
aKyCTH4eCKOTO KOHTPONS IYTEM pErMCTpanuH (Da3oKOppeIAMOHHBIX AuarpaMM. (OCHOBHOE
MPEUMYIIECTBO €€ COCTOMT B TOM, YTO OHA MO3BOJLACT ONPEACIATh HAIMYHEC KOHTAKTOB LIEMEHTHOIO
KaMHA He TOJBKO C KOJOHHOH, HO H ¢ MOPOJaMH, YTOUHATH AaHHbC ammapatypsl AKL], ocoOGeHHO mpH
HAIMYMH B Pa3pe3e CKBAXHH «BBICOKOCKOPOCTHBIX mopoa». TakuM o0pa3oM, COBMECTHAA
uHTEepIperamusa auarpaMm anmmaparypsl AKLL # (a3okoppesIIHOHHEIX JHATPAMM TO3BOJET AENaTh
6oee TOUYHBIC 3AKTIOUCHHA O TEPMETHYHOCTH 3aKOJOHHOTO MPOCTPAHCTBA MO CPABHCHHIO C JAHHBIMH
TOJILKO OAHOH ammaparypsl AKLL,

6.3. MHTepnpeTanms JAHHBIX aKyCTHYECKOTO KOHTPOIM OT 3a004 A0 ypoBHA 1000 M OT AHEBHOMH
MOBCPXHOCTH HE OTJIMYACTCA OT HHTCPNPETALMH JAHHBIX, MOJYYAaCMBIX B CKBAKHHAX,
3aLEMEHTHPOBAHHBIX CTAHAAPTHBIM TOPTIAHALEMEHTOM ILIOTHOCTEIO 1800 KM, H IPOBOJUTCS
coraacHo P/1-39-4-1024-84 u P/I-39-0147009-534-87.

6.4. Hurepmperamusa BepxHero uHrepsasa CkBakuHbl (0-1000 M) 3aTrpysHEHA BCICACTBHE
HM3MEHEHHUS 3aKOHOMEPHOCTH Noka3aHuit mpuGopoB Y3BA-21 mo M3M0KCHHOMH BBINIC MPHIHHC.

B ciayuac HeoOX0MMOCTH MONy4YCHHS Oonee TOUHOIH HHAOPMALHH O JAHHOM YYaCTKE CICAYCT
JONOJHMUTEIBHO K JAHHBIM AKyCTHYECKOTO KOHTPOJIL H 3amucH (Da30KOPPEALHMOHHBIX JHATPaMM
mposoauth 3amuck CIJIT-2 m CI'IT-3, uHTEepmperanus KOTOPHIX H3JIOKeHA B «PykoBOACTBE IO
TIPUMECHEHHIO aKYCTHYECKHX H PAJHOMETPHYCCKAX METOJO0B KOHTPOJ LEMEHTUPOBAHUA HE(TAHBIX H
Ta30BbIX CKBAXUH» (T. Y(a, 1978).

CoBMecTHas ~ MHTCpIpETanMs  IPOBOAMICA  MyTeM  cpaBHeHHs  guarpamm  AKIL,
(hazoxoppemanuonubix guarpamm 1 CIJT.

6.5. JlanHBIC O IJIOTHOCTH A3PHPOBAHHOTO TAMIOHAKHOTO KAMHA 32 KOJIOHHOH MO JHAarpaMMam
CI'IT-2 mmu CTAT-3 mcmomb3yeTcs Kak JOMONHHTENbHas uHHpopMmaiusa k amarpammaM AKI[ u
BOJIHOBbIM KapTHHaM ammaparypel 3amucd @OKJ[ ¢ uemp0 HACHTHOUKALMH YYacTKOB C
HEKAYeCTBEHHBIM LIEMEHTHPOBAHHEM HITH, HA000POT, C KAUECTBEHHBIM, HO C 3aHHKECHHOIH MIOTHOCTBIO
a3PHPOBAHHOTO TAMIOHAXKHOTO KaMHI.

6.6. BelcoTa IoagbeMa a3pUPOBAHHOTO TAMIIOHA)KHOTO KAMHS 33 00CaIHOM KONOHHOM onpeaeseTcs
AKyCTHYECKMM METOJOM C JOHOJHHUTEIBHOM perucrpanueifi BOMH, OTPaXCHHBIX OT MY(TOBBIX
coenuHeHuH. IIpu 3TOM 3aIUCh HA CKBKUHE NMPOBOIUTCS CTAHAAPTHOM ammapaTypolt aKyCTHYECKOro
KOHTPOJA B KOMILIEKCE C HMHIMKATOPAMHM 3aMHCH (DA30KOPPEAMUOHHBIX JUATpaMM THHA «BoiHay,
B®KA unmu unaukaroproit npucraskoit ITTAK.

Wntepnperanusa JaHHEIX NPOBOAUTCA cOrmacHO PJ1-39-0147009-534-87 «TeXHONMOTHSA KOHTPOILA
LEMCHTUPOBAHUA CKBLKHH C NPHMCHCHHEM PETHCTPATOPOB (DA30KOPPEISIMHOHHBIX AHArpamMM
«BomHa», BOKA» u PJ-39-4-1252-85 «Cnoco® oOmpeaencHus BBICOTHI MOABEMA TAMIOHAXKHBIX
PacTBOPOB 3a 00CATHBIMU KOJOHHAMH Iy TEM PETUCTPAIMH OTPAXKEHHBIX AKyCTHYCCKUX BOTHY.

B cmyuae zamucu guarpamM CIAT-2 wimum CIAT-3 uX Taloke NPUBICKAOT I ONPEICICHUS
BBICOTHI IOABEMA LIEMEHTA BMeCTE C 3anmucsMu ammaparypsl AKL, «Bomxxa» u UTTAK.

6.7. Bpema Hayaga TPOBSACHHA AKYyCTHYECKOTO KOHTPOJNS LCMEHTHPOBAHHS CKBAKHUH
A3PHUPOBAHHBIM TNOPTIAHALEMEHTHBIM PACTBOPOM JOJDKHO COCTaBJIATH HE MEHee 48 wacoB IOCHE
LEMCHTUPOBAHUSL

Kononna 1omxHa OBITH 3aNOJHEHA 0 YCThS OTHOPOAHOM IO (U3MUCCKUM CBOHCTBAM YKHAKOCTBIO,
HE COACPKaICH My 3bIPHKOB Ia3a.

6.8. IToAroToBKa CKBAKMH U reo(u3uueckol anmapaTyphl K IPOBEICHUIO HCCICAOBAHAH JOLKHA
VAOBIETBOPATh TpeOoBaHuwsM PJ/1-39-4-1024-84 «PyKOBOACTBO IO NMPHMCHCHHIO AKYCTHYECCKHX K



PAaIHOMCTPHYCCKHX METOJOB KOHTPOJIi LEMCHTHPOBAHUA HE(TAHBIX H Ta30BBIX CKBOKUH» H
«TexHOnOrMA MCCICAOBAHHA M HHTCPNPETALMA AAHHBIX, NOJMy4aeMbIx ammaparypod LIMIA-2 u
VY3B5A-21 B pa3IHYHBIX I€0JIOr0-TCXHAYECKHX YCIOBHAX OOCAKCHHBIX CKBAYKHHY.
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3akaszuuK

HanmeHoBaHHE OpraHu3anMH (MPEIIPHATHA)
TMoapamumx

HammenosaHue opranusanus (MPEATPHATHA)

AKT
HCHBITAHHS HA TEPMETHIHOCTb 00CATHO#i KOJIOHHEI H YCTHEBOTO 000PYAOBAHHS

CkBaxkuHa Ne IUIOINATH (MECTOPOYKICHHA)
« » TI.

MECTO COCTABIICHHA
Ms1, HHKETIOAHCABILHECS, TIPEACTABHTEIIH:

Or 3aka3uHnka
Homwkuocts, ©.H.O.
Or INoapsamuuka
Jomxaocts, ®.H.0.
Or

JomxaocTs, ©.H1.0., HANMCHOBAHHE OPraHH3ALAH -

T"ocroprexnanzopa, npoTHBOQPOHTAHHOM CITyKOBI
CocraBmwiy HACTOAIMH aKT 00 WCIBITAHHA HA TCPMETHYHOCTH OOCAJHON KOJOHHBI M YCTHEBOTO
000pyA0BaHUSL.

1. /laHHbBIE 10 CKBAKITHE

1.1. I'nyGuna 3a004 0 AJIMHE CTBOJIA M, II0 BEPTHKAIH M

1.2. HanMeHOBAHHE KOJIOHHBL

1.3. HapysxHbIil [uaMeTP KOJIOHHBI, MM, B HHTEPBAJIC OT J0 M, OT pi(e} M.
1.4. Mumamerp MM, HMHTEPBAI OT A0 M, THII

HE3ALEMEHTHPOBAHHOTO (DHIIBTPA.

1.5. Tunsl u rayOMHBI YCTAaHOBKH, M, YCTPOHCTB IS CTYNCHYATOTO LHEMECHTHPOBAHMSA, CTBIKOBKH
CEKLHH, «TOJIOBbI» MOTAHMHOH KOJIOHHBI

1.6. T'myOuHa «TOI0BBD IEMEHTHOTO CTAKAHA BEPXHEH CTYMEHH (CEKUMHU) M MPOMEXKYTOYHOM
CTyNIEHHU (CEKLIUM) M, HAJ OamMakoM KOJIOHHBI M.

1.7. ®axTudeckue HHTEPBATbl LEMEHTHPOBAHHA IO TeO(H3HUSCKHM AAHHBIM (IO CTYICHAM,
CEKILIUAM)

1.8. Tun KOJIOHHO M TOTIOBKH
1.9. Tum, cocTaB yCcThEBOr0O IPOTHBOBBLIOPOCOBOTO 00OPYAOBAHIS

1.10. Beuuna HaTsOKECHUA (Pa3rpy3KH) KOJOHHBI IPH MOABECKE HA KOJIOHHYIO TOJIOBKY
TC.

1.11. Tun, mIOTHOCTS, T/cM’, GYPOBOTO PACTBOPA 32 06CATHOMH KOIOHHOM

2. UcnbITaHue HA BHYTPEHHEE AABJICHHE KUIKOCTHI)
2.1. JIata ucnibitaHust
2.2. TuaMeTp, MM, HHTEPBAJ HCIIBITHIBAEMON KOJOHHBI 0 Pas0ypHBAHUA IIEMCHTHOTO CTaKaHA OT

o M.
2.3. Ilepen ucmbITaHHEM KOJIOHHA 3ATIOJHCHA KHAKOCTHIO MIOTHOCTBIO OT o M
/e, oT 10 M r/em’
2.4. TIpomomxmurenbHOCTh O3L] OT OKOHYAHUS IIEMEHTHPOBAHHSA HCIBITHIBAGMOM KOJOHHBI
(CTyneHH, CEKLIMH) q

2.5. HarnetaeMsiii areHt




2.6. Harneranue areHra oCymeCTBIIOCH Yepe3

MCCTO 3aKAYUBAHHUA

2.7. O6BeM 3aKaYaHHOTO ATCHTA M
2.8. JlapneHue MOgHATO A0 Mlla
2.9. HabmoaeHHe B TCUCHHC MHH
2.10. U3MeHEHHE JABICHUA OT J10 MIIa
2.11. O0BeM BHILICAICTO ArCHTA MPH CHATHH JABICHHUS M

2.12. 3axmoueHue

3. UcnbITaHHE HA BHYTPCHHEE aBJICHHE Ia3000pa3sHbLIM AreHTOM

HAUMEHOBAHHE ArcHTa
3.1. Jlata ucnpiTaHus
3.2. /lmaMeTp HCIBITHIBACMOM KOJIOHHBI MM
3.3. 'myOuHa «roJI0BBD» HIECMCHTHOTO CTAKAHA M
3.4. IlpoaomwxuremsHocte O3l mocne OKOHYAHHA ICMCHTHPOBAHHA HCHIBITHIBACMOH KOJIOHHBI

(CTynCHH, CEKLIHH) q
3.5. B KOJIOHHY CITyLUCHBI TPYOBI AHAMETPOM MM J0 TTyOHHBI M.
3.6. CKBOKHHA 3aNOJTHCHA TIOTHOCTBIO r/cm’
HAUMCHOBAHHE KHUAKOCTH

3.7. Onepauuu no HCIBITAHAIO

3.8. 3aximroucHue

4. UcnpITaHAE EMEHTHOTO KOJILIA 32 0anIMAKOM KOJIOHHBI
4.1. /Iata ucneITaHUA

4.2. luametp 06cagHOM KOJOHHBI MM.
4.3. I'nybuna 6ammaka KOJOHHBI IO JJIMHE M IO BEPTHKAIH M.
4.4, Uutepsan pa30ypuBaHUSA HEMEHTHOTO CTAKAHA MO JUTHHE OT M J0 M.
4.5. IlpoaomxurensHocTs O3L] mociae OKOHYAHUA LEMCHTHPOBAHMSA Y.
4.6. OOcaaHas KOJIOHHA 3aIOTHEHA MEPE] HCTIHITAHHEM
MJIOTHOCTBIO r/em’,
HAMMCHOBAHUC XKUIKOCTHU
4.7. ObcaaHas KOJOHHA 3aMOJHCHA MPH HCTIBITAHHH OT M JI0 M
HAHMEHOBAHHUE >KHIKOCTH
IIOTHOCTBIO r/cM’, OT M JI0 M, IIOTHOCTBIO, t/eM’
HAHMEHOBAHHE KHIKOCTH
4.8. JlapncHUC THAPOPA3phiBa MOPOA y OamMaka KOJIOHHBI MIIa
4.9. UcnibiTaHue KOJIOHHBI:
4.9.1. 3akayamo TIOTHOCTBIO r/cm’
HAUMCHOBAHHUE KHIKOCTH
4.9.2. JIaBICHHUC IIOTHATO IO MIIa.
4.9.3. BolaeprKka Mo JABJICHACM MHH.
4.9 4. JlaBIcHHC H3MCHHJIOCH OT JI0 MIla.
4.9.5. O0beM BHIICAMICTO W3 KOJIOHHBI ATCHTA MPH CHIYKCHUHU JABJICHUSA M.

5. 3axiroucHHE

IMoamucu 4IeHOB KOMHUCCHH:

015(0)

015(0)

PHO
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IIpumepHOE coaepkanue GopMbl
YUYETHAS KAPTOYKA HA KPEIIVIEHUE CKBAKHHBI

1. No ckBayKHHBI U MIIOIIAs (MECTOPOIXKIACHHUE).

2. HammeHoBaHue 6ypOBOH OpraHU3aLuUH.

3. T'myOmma 32300 CTBOJA CKBWKHHBI* C  VKa3aHHEM -  YCJIOBHO-BEPTHKAIbHAS,
HAKJIOHHOHANPABJICHHAS, TOPU30HTAIbHAS.

4. lmameTp 00CagHOH KOJOHHBI C YKA3aHHUEM INIyOHHBI IEPEX0Aa JHAMETPOB MPH JBYXPA3MEPHOM
KOJIOHHE.

5. HanmeHoBaHue (Ha3HAUCHHE) 0OCATHOM KOJOHHBL

6. MiHTepBan Crycka 00caTHOH KOOHHEL

7. Cnoco0 neMeHTHPOBAHUA.

8. Jlata cocTaBIcHHA KAPTOYKH.

* 371ech U jajee TIIyOUHBI U HHTEPBAIBI YKA3bIBAIOTCS II0 ITHHE CTBOJIA CKBAKHMHEI (KOJIOHHBI)

Coaep:xanue GopmbI

1. CeeneHus 0 mpeapLayIIeH 00camHOM KOMOHHE (IPH CIYLICHHON MOTAHHON KOJIOHHE - C YYCTOM
TIPEALICCTBY FOIICH MPOMEKYTOUHOH KOJIOHHBI).

1.1. Tuametp, riayOmHa nepexona AuaMeTpa.

1.2. T'nyOuna 6ammaxa.

2. CBeneHHs O CTBOJIC CKBAYKUHEL

2.1. JlnamMeTp HOMHUHAIbHBIH.

2.2. YCIOBHO OCPETHECHHBIH AUAMETP MO BCEMY CTBOJY.

3. T'eocraTHueckas TeMmeparypa Ha riyOuHe OammMaka KOJOHHBL [IpH OTCYTCTBHH JAHHBIX -
CTATHYCCKAd TEMIEPATypa C YKA3aHHEM NPOAO/DKUTEIBHOCTH OTCYTCTBHA LHPKYJILMH MNEpen
H3MEPEHHEM.

4, [TapameTpsl OypoBOTO PacTBOpA.

4.1. ITo OKOHYAHUH MOCTICAHETO JONOICHHU.

4.2. T1o OKOHYaHMH MOATOTOBKH CTBOJIA CKBAYKHHBI K CIIyCKy 00Ca/THOH KOJIOHHBL

4 3. Ilepen LeMEHTHPOBAHHEM.

5. Bun ¢umonaa BO BCKPHITOM TPOAY KTHBHOM TOPH30HTE (ax).

6. IlnacroBeic maBICHUSI B OOCR)KMBACMOM CTBOJIC CKBKMHBI IO XaPAKTCPHBIM TOPH30HTaM C
YKa3aHHEM IJIyOHHBI KPOBJIH IO BEPTHKAIM U JJIHHE.

7. IloaAroToBKa CTBOJIA CKBAYKUHBL.

7.1. KommoHoBku KHBK B mopsiake NpUMEHCHHS C YKA3aHHCM BHAA PaboT - mpopaboTka,
MAOJIOHUPOBAHHKC.

7.2. T nyOUHBI, IPOAOIDKUTEIILHOCTD M PEKHMBI IIPOMESKY TOUHBIX MPOMbIBOK npH cimycke KHBK.

7.3. TIpOAODKHTEIIFHOCTD ¥ PE)KHM IMPOMBIBKH HA KOHCYHOH Ty OHHC.

7.4. Bux 06paboTok u J00aBOK K OypOBOMY pacTBOpy.

7.5. ITapamerpsi OypoBoro pacteopa nepex moabeMom KHBK mojx cryCk KOJIOHHBI.

8. Cnyck 00CaTHO# KOJIOHHBL

8.1. KancHaapHbic AaThl U BpeMs: OKOHYaHHs MPoMbiBKH nepea moabemMoM KHBK u Hayana cimycka
KOJIOHHBI, IPOJOJDKHTEILHOCTh HAX0KACHHS CKBASKHHBI O3 MPOMBIBKH.

8.2. KoMmoHOBKA CIymEHHON KOJOHHBI MO (popme «Mepa 06cagHOH KOJOHHBI», MPHIAracMoi K
YyerHo# KapTOUKe.

8.3. Jlara u BpeMs Ha4yala H OKOHYAHHSA CIYCKA KOJIOHHBL, B TOM 4YHCJIC PA3ACIbHO MO CIYCKY
KOJIOHHBI H IOTMYCKY Ha OypHIBHBIX TPyOaX HHOKHCH CCKIHH.

8.4. CxopocTb CHyCKA KOJIOHHBI HOWHTCPBAIBHO.

8.5. IIpoMBIBKH CKBAYKHHBI, JATA, BPEMS, PCIKUM:

- IPOMEXKY TOYHBIC, Ty OHHBI,

- IOCTIC CITYCKA CCKIMMH;

- IOCTIC AOMYCKA KOJOHHBI.

8.6. Xapakrep BbIX0/1a pacCTBOPA HA YCTHE MPH CIyCKE KOJIOHHBI MOMHTCPBAJIBHO.

8.7. Xapakrep BbIX0/1a pacTBOPA HA YCTHE MPH MPOMBIBKAX.

8.8. [TapameTpsl OypoBOro pacTBOPA MO OKOHYAHHH MPOMBIBKH TEPE] LEMEHTHPOBAHHUEM.

9. BydepHast XAIKOCTP M JKHAKOCTh 3aTBOPCHHA - aHamm3el mo Qopmam mpun 9 m 11 k



HucTpykuum:

9.1. Cioco0 mpHroTOBICHHUA.

9.2, IIpuroToBICHHEIH 00BEM, TAPAMETPEL

9.3. Pacxo BoBI (APYTOM JKHIKOCTH), MATCPHAJIOB M XHMPECATCHTOB HA BECh 00BEM.

10. TammonaKHBII MAaTEPHAT (KOMITO3HIH).

10.1. Tum, mapka, TOCT, OCT, TY HCXOZHOTO IECMEHTA.

10.2. JTo6aBku cyxux kommnoHenToB - Tam, 'OCT, OCT, TV.

10.3. Coctas cyxoi KOMIIO3HIIMH B MACCOBBIX YaACTSIX.

10.4. Cioco® mpHroTOBICHHUS CYX0H KOMIO3HIHH.

10.5. KommdgecTBo (Macca) CyXoro MaTepraja Imo THIAM, 3arpy’>KEHHOIO B CMECHUTEILHEIE MALIHHEL,
HAKOIHTEIH JUT1 3aTBOPEHHU.

11. CocTaB LEeMEHTHPOBOYHON TEXHHKH MO THHAM (MapkaM, mH(paM) M KOIHYECTBY €AMHMIL,
YUYACTBYIOIIMX B HIEMCHTUPOBAHUM:

11.1. ITeMEeHTHPOBOYHBIE ATPETATHI, AMAMETD IIMHAPOBBIX BTYJIOK.

11.2. IIeMCHTHO-CMECCHUTSILHBIC MAIIMHBI HIHM JPYIHE CPEACTBA 3aTBOPEHHA LEMEHTA, THI
THAPOCMECUTEIPHOTO YCTPOKUCTBA, THII HACAAKA ((IUTYLIEPa») HA CMECHTENIE H Pa3Mep.

11.3. OcpenHUTETbHBIE €MKOCTH.

11.4. Manu}o1s1 BEICOKOTO JaBICHHA.

11.5. CraHIuA KOHTPOJIA MPOLECCA IEMEHTHPOBAHHS.

11.6. LlemeHTHPOBOYHAS TOIOBKA.

11.7. KOMILIEKT IEMEHTHPOBOYHBIX IPOOOK, HOCIECAOBATENLHOCTD Iy CKa MPOOOK B KOJIOHHY.

12. IlemeHTHpOBaHUE OOCATHON KOJIOHHBI, - JAaTa, 4Yac HAYana 3aTBOPCHHS H ONpPEACICHUS
JABJICHHS «CTOID),

12.1. O6BeM 3aKaqaHHOU Oy (hepHOMH KHAKOCTH NEPE], TAMIOHAKHBIM PACTBOPOM.

12.2. 3aTBOpeHHKE U 3aKAYHBAHIE TAMIIOHAKHOTO PACTBOPA MO THIIAM PAacTBOPA:

- Ha4aJ10-KOHEI] 3aTBOPCHUS,

- HA4AJI0-KOHEI[ 3aKAYHBAHNS;

- CPEIHAA MIOTHOCTD IO 00BEMY, 3aKAYAHHOMY B CKBKHHY ;

- PEKUM 3aKAUUBAHUA, JABICHHE.

12.3. BpeMs OT OKOHYAHHA 3aKAYMBAHUA TAMIIOHAKHOTO PACcTBOpA JO HAyaja MpOJABIHBAHUS
(3akaumBaHuA Oy QepHOM KHUIKOCTH).

12.4. O6BeM Oy hepHOM KUAKOCTH HOCTIC TAMIOHAKHOTO PACTBOPA H PEKHM 3aKAYHBAHHS.

12.5. IlpomaBnuBaHue TAMIOHAKHOTO PAcTBOPA (C yYeTOM Oy PepHO# KUAKOCTH):

- THII, TTAPAMETPBI MPOAABOYHOM JKITKOCTH;

- Ha4aJI0-KOHEL;

- PEKUM IIPOJABIMBAHUA IO 00BEMAM H MPOAOIDKHTEILHOCTH OCHOBHOTO 00BEMA;

- 00bCM JKHIKOCTH HA ONPEACIICHIE TABICHAS «CTOIDY,

- OIPECTICHHUE JABICHHUA «CTOIDY. HAYA/I0-KOHEL, AABICHHE NEPEA «CTOID, JABJICHHE «CTOI».

12.6. TlonosxeHue oOCAmHOM KOJOHHBI NPH LCMCHTHPOBAHMH (HA KPIOKE, PACXAKUBAHHE, HA
poTope).

12.7. Xapaxrep BbIxoAa 6ypoBOTO pacTBOPA HA YCTHE MO ONCPALHAM IIPOLECCA LIEMEHTHPOBAHMSL.

13. Tlepuox O3LI.

13.1. CocrosiHHE OOPATHOTO KIAMAHA.

13.2. TTonoxenne o6canHOM KOIOHHH (OYPHIBHBIX TPYO, B CIy4ae CIyCKAa CEKLHCH), MOKA3AHUS
HHMKATOPA Beca.

13.3. TToso)keHUE IIEMEHTUPOBOYHOI TOJIOBKH «OTKPBITO -3aKPBITOY», H3GBITOUHOE TABICHHE.

13.4. TlonosxeHHEe NPEBEHTOPA M 3aJBIKKH (KpaHA) HA 3aTpPyOHOM IPOCTPAHCTBE «OTKPBITO-
3aKPBITO», H30BITOYHOE JABICHHE (CO31aBACMOE WM CAMONIPOM3BOIILHOE, TIEPEIIHUB).

13.5. IpomomwxureasHOCTH O3L;

- 10 Pa3TepMETH3AIMHY 3aTPyOHOTO MPOCTPAHCTBA;

- 10 CHATHA LIEMEHTHPOBOYHOMN I'OJIOBKH,

- 10 Pa3rpy3Ku KOJOHHEI HA POTOP;

- 10 HAa4aJIa MPOBEACHUSA re0(PU3MIECKUX padOT B KOJIOHHE,

- 10 Ha4YaJ1a 000PyIOBAHHUA YCThA CKBAYKHHBI (C MOMCHTA PA3rpy3KH 00CAIHOM KOJIOHHBI).

14. PaboTsl B 00CagHOM KOJOHHE IOCIE LEMCHTHPOBAHHS HIDKHEW CTYNEHH (CEKIHH) KOJOHHBI
MOOIICPALMOHHO C OTPAXKEHHEM MHHMMYMA TEXHOJNOTHYECKHX CBSICHHH C YKA3aHHEM JAT H BPCMCHH.

15. O6opyaoBaHuE YCThS CKBAKHHBIL, JATA, BPCMSL.

15.1. Tumopa3mep yCcTbEBOTO 060Dy, 10 BAHHSL

15.2. Pasrpy3ka - HATDKKA 06CaJHO KOJIOHHBI, OCTATOYHASL HATSKKA.

15.3. McnbITaHue YCTBEBOTO 00OPY I0BAHMSL.



16. Pe3ynbTaThl OLICHKH KAQUECTBA LIEMEHTHPOBAHHA MO re0(H3HYCCKHM AAHHBIM.

16.1. Buap1 oneparmii.

16.2. BricoTa mogBEMa LHEMEHTA OT YCTHL.

16.3. PacnpeneneHue HEMEHTA 32 KOJOHHON IIOMHTEPBAIBHO.

16.4. Haimuuue 3aTpyOHBIX IEPETOKOB.

17. Wcmbiranne 006CamHOll KOJOHHBI HA IE€PMETHYHOCTh MOOIEPAanHoOHHO, B ToM umcie CIIO,
pa30ypuBaHHe BHYTPUKOJOHHOTO 000PYIOBAHMS, HCIIBITAHUE TOCTIE pa30OypHUBAHUA.

17.1. data, Bpems.

17.2. Pabouuit areHT MpH UCTBITAHHH.

17.3. Bua omepanuu, mapaMeTpsL.

17.4. Pe3ynsTaThl HCIILITAHUA.

18. O¢opmieHne YUETHOH KAPTOUKH.

18.1. Kaprouka o(hopMIgeTCa HEMOCPEACTBEHHO Ha OypOBOii.

18.2. TloanuckBaeTCA ¢ YKa3aHUEM JOJDKHOCTH, mpeampusarus, GHO:

- PYKOBOIHUTEJICM OypOBOH OpHrazsI,

- OTBETCTBCHHBIMH INPEACTABUTEIMH T'C€OJIOTHYECKOM M TEXHOJIOIHMYECKOH ciay:k0 OypoBOro
TIPCANPIATHA,

- OTBETCTBSHHBIM MPEIACTABUTEIEM IPEATIPUATHS - 3aKAZUUKA;

- OTBETCTBSHHBIM NMPEACTABUTEIEM TAMIIOHAKHOTO IPEATPHUSITHSA.

18.3. YTBepKAaSTCS PYKOBOAUTEAMY (TJ1. HHXKSHEP MU IV IE0JIOT) MPEANpPUATHIL - 3aKa3uuKa K
Tlompsmmka.

IHpumeuanue. llenecooGpasHo pa3pabaTbBaTh OTAENbHbIE GOpMBI YueTHOH KapTOUKHM IS KOHAYKTODA,
obcafHOM KOJIOHHBI, CITycKaeMoit B OIWH IIpHEM U LEMEHTUPYEMOH B OJMH IIPUEM WIM B [IBE-TPU CTYIICHH,
00ca THOM KOJIOHHBI, CITYCKaeMO# CEeKITASIMU.



KoMnoHOBKA crIymeHHOi1

MM KOJIOHHbI

ITpunosxenue

K YueTHOH KAPTO4YKC HA KPCIIIICHHC CKBAYKHHBI

B ckB. No IWIOmAAH (MECTOPOKACHNS) «_» T.
BuyTpukomnonHad u
CeencHus 3aKOJIOHHAA OCHACTKA
. T'OCT, . -
NeB |Hapyxxwusni|Tomuuna| I'pynma o C(”)FCTY Tom 3aBoa- Homep u  |3aBoackoit KOHO o repl:loeri;“ JmiHa ?:::;1: Hapacraromasn
MOPATKS| AMAMETP | CTEHKH, |IIPOYHOCTH ’ HU3TOTOBUTEb, jJara HOMEP ™ Pyiom TPyOBL, JUTAHA
CTaHAApT |pe3b0bI TpyO | cocras mpu HamMmeHnoBaHHE,| KOJOHHEL,
cmycka | TpyO, MM MM cranu ¢dupma cepruduxara| TpyOHI M KOJIOHHBI, M
(uMmopT.) nepen CITyCKe THIL (PP | PaCCTOSHUE
CILyCKOM oT
Oammaka, M
1 2 3 4 5 6 7 8 9 10 12 13 14 15
OTBETCTBEHHBIE MMPEACTABUTEIH:
Ot GypOBOTO IMpeIIPUATHS Or 3aka3umka
HaumeHoBaHHE OYPOBOTO IMPEANPHATHA HanMeHOBaHHE TIPEMPUATHL
JlomxHOCTH TexHonora, PO IIOIMHCH IO0LKHOCTE, DHO IO INKCh
JomxroCcTs reojora, ®HO
HauansHuk 6yposoit (Oyp. MacTep) 1631111(6)



COJIEP’)KAHHE

AHHOTAILMA
1. OBIIME TTOJIOXXEHMS

2. KOHCTPYKLIUU CKBAXXWH

3. TIOJAIOTOBKA BYPOBOM VCTAHOBKM, OBOPYIOBAHHWS, TEXHUYECKUX
CPEJICTB

4. OBCAJTHBIE TPVEBI

5. TAMITOHAXHBIE MATEPHUAJIBI

6. TAMITOHAXHBIE PACTBOPBI

7. BYOEPHBIE XXUJAKOCTH (cucrembr)

8. TEXHOJIOTHUECKASI OCHACTKA OBCAJIHBIX KOJIOHH

9. IEMEHTUPOBOUYHOE OBOPY JOBAHUE

10. TIOJTOTOBKA CTBOJIA CKBAYXUHEI K CITYCKY OBCAJJTHOM KOJIOHHBI

11. CITYCK OBCAJTHOM KOJIOHHBI

12. IEMEHTUPOBAHUE OBCA JJHBIX KOJIOHH

13. BAKJTIIOUUTEJILHBIE PABOTHI ITOCJIE LIEMEHTHUPOBAHMUS OBCATHBIX KOJIOHH

14. OCOBEHHOCTHU KPEIUIEHUSI CKBAXHWH B 30HAX PACIIPOCTPAHEHUS
MHOI'OJIETHEMEP3JIBIX TIOPOJ]

TTPWJIOKEHUS

[MIPUJIOXEHUE 1. METOJUKA PACUETA YCJIOBUHM IMPOXOJUMOCTU OBCAJIHOM
KOJIOHHBI [10 CTBOJIY CKBAXUHBI

TMPHUJIOXEHUE 2. TIPOYHOCTHOM PACUET HELIEMEHTHUPYEMOM BEPXHEM YACTH
OBCAJIHOM KOJIOHHBI

IMPWIOXEHUE 3. METOJUYECKHME VYKA3AHUS II0 BBIBOPY TAMIIOHAXHBIX
MATEPHAJIOB Y PACTBOPOB

IMPUJIOXEHUE 4. TUJIPABJIMUECKA SI [IPOTPAMMA 1ITEMEHTHUPOBAHUS OBCA JTHOM
KOJIOHHBI

I[MPUIOXEHUE 5. TIPUMEPHOE COJIEPXKAHUE ®OPMBI IUIAHA PABOT HA
KPEIUIEHUE CKBAXWH

IMMPWIOXEHUE 6. BBIBOP COCTABA IIEMEHTHPOBOUHOI'O OBOPYJOBAHHSL
TEXHOJIOTHYECKHUE CXEMBI LIEMEHTUPOBAHUS

ITPWIOXKEHHUE 7. AKT O TOTOBHOCTH BYPOBOM YCTAHOBKH K KPEIUIEHUIO
CKBAXUHBI

I[MPWIOXEHUE 8. AKT O IIOJIOTOBKE OBCAJHBIX TPYB JUISI KPEIUIEHUS
CKBAXUHBI

I[PWIOXKEHUE 9. METOJUYECKHME VYKA3BAHHSI TI0 BBIBOPY BY®EPHBIX
XUIKOCTEH (cucrem)

TTPWJIOXKEHME 10. K PACUETY ITEMEHTHBIX MOCTOB

TTPWIOXEHME 11. PELIEITTYPA TAMIIOHAXXHOI'O PACTBOPA

IMPWIOXEHMUE 12. TEXHOJIOTUYECKAS OCHACTKA OBCAJIHBIX KOJIOHH

TTPWJIOXKEHUE 13. OBOPYJIOBAHUE YCThSI CKBAKWHBI C OTIOPHOM IUTUTOM

I[MPWIOXEHUE 14. TEPMETH3UPVIOIIIME COCTABEI W MATEPUANBI JUIS
PE3bBOBBIX COEJIMHEHUI OBCAJIHBIX TPYE

IMPHJIOXKEHUE 15. METOJIMKA BEIBOPA CKOPOCTH CITYCKA OBCAJTHOM KOJIOHHBI

[TPWJIOXEHUE 16. OLIEHKA KAUECTBA KPEIUIEHMSI CKBAXHWH I'EOOU3UUECKUMU
METOJAMH

TTPHUJIOKEHUE 17. AKT UCTIBITAHUS HA TEPMETUUHOCTE OBCAJHOM KOJIOHHBI U
YCTBEBOI'O OBOPY JOBAHUS

IMPWIOXEHUE 18. [IPUMEPHOE COJEPXAHUE ®OPMEBI - YUETHAS KAPTOUKA HA
KPEIUIEHUE CKBAXUHBI


http://files.stroyinf.ru/Data2/1/4293809/4293809149.htm

