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BBenenue

Ienbro pa3paboTku cTanaapTa SBIsSCTCS peann3anus HamuonansneiM oObeamme-
HueM crpoureneid I'pagocrpourensaoro konekca Poccuiickoit denepanuu, @eaepansHo-
ro 3axona ot 27 aexkabps 2002 r. Ne 184-®3 «O texnuueckoM perynupoBanumn», Oene-
panbHoro 3axkona ot 1 nexadbps 2007 . Ne 315-P3 «O camoperynupyembix opranu3aiu-
a1x», Denepanproro 3akona ot 30 nexadps 2009 1. Ne 384-D3 «Texnudeckuid permaMenT
0 0€30MaCHOCTH 3/TaHUH U COOPYKEHHUHY, HHBIX 3aKOHOJIATCIBHBIX W HOPMATHBHBIX aK-
TOB, JICHCTBYIOIINX B CTPOUTEIHHOM OTPaCIIH.

Hactoswmuii crangapt ycranaBlIMBaeT OCHOBHbIE TPEOOBAHUS K NPOEKTUPOBAHHIO
U TIPOW3BOZACTBY padoT MO YKPEIUICHUIO TPYHTOB HHBEKIIMOHHBIMHA CIIOCOOaMH B CTPOH-
TEIbCTBE.

IIpu pa3paboTKe UCIONB30BAHBI PE3YIBTAThl HAYIHBIX HCCICAOBAHUNA U OTIBIT pa3-
pabOTKU IPOEKTHOM JOKYMEHTAIUHU 110 HHBEKLIMOHHOMY YKPEILUIEHUIO IPYHTOB, 8 TAKXKe
YYTCHBI TPeOOBAHUS U PEKOMEHIANH CTAHIAPTOB:

- DIN 4093:1987 «IabekrupoBaHue rpyHTOB. [ pyHTOBOE OCHOBaHHEN;

-DIN EN 12716:2001 «BbmonHeHHe CIEMHATBHBIX TE€OTEXHHYECKUX padoT.
CrpyliHas eMEHTAIH;

- DIN 1164-10:2004 «IlemenT co cnenpanbHbeIME cBoticTBamu. Yacts 10. Cocras,
TpeOOBaHUS U TIONTBEPK/ICHHE COOTBETCTBUA OLICHKH OOBIKHOBEHHOTO LIEMEHTA CO CIIe-
IMATbHBIMH CBOMCTBAMUY;

- BS 6919 «HMcnpiTanne KOMIO3HIHH Ha OCHOBE CMOJI H MOJHMEPHO-IIEMEHTHOM
OCHOBE, TPHUMEHACMBIX B CTPOUTEITLCTBEY.

Asropckwii konektuB: 1.0. Cmupnosa, E.B. Il]exyoos, B.I. I'onybes, O.C. baii-
daxkos, A.B. Komuccapos, A.E. XKykoeckuii (OPumman OAO [THNUUC «HayuHo-uccmenoBa-

TeNbCKUH HEHTP « TOHHEIH H METPOMOIMTEHBI» ).
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CTAHJIAPT HAIIMOHAJILHOT'O OFBEJIMHEHN CTPOUTEJIEI

OcCBOCHHE TIO3EMHOTO MPOCTPAHCTBA

YKPEIIVIEHUE T'PYHTOB UHBEKIIMOHHbLIMHA
METOJAMMU B CTPOUTEJIBCTBE

Development of underground space.

Ground consolidation by grouting methods in construction.

1 O6sacTh NPpUMEHEHHUSI

1.1 Hactosmmuii cTaHaapT pacopoCTpaHsaeTcsa Ha YKPEIJIEHUE IPYHTOB MHBEKLU-
OHHBIMHU CTIOCO0aMH IPH CTPOUTENBCTBE, PEKOHCTPYKIHMHM H PEMONTE 31aHH H COOpY-
JKSHHUH Pa3IMYHOrO Ha3HAYEHUS M YCTaHAB/IMBAET MPaBUIa MPOESKTUPOBAHUSA U MPOU3-
BOJICTBA PadOT IPH UCIOIB30BAHUH PA3THIHBIX COCOOOB YKPEIUICHHS IPYHTA, IIOPALOK

U MCTOABI BEACHHS HWHBCKIWOHHBIX pa60T W KOHTPOJIA UX BBIMTOJTHCHHUA.

2 HopmaTuBHbBIE CCHLIKH

B HacTosieM cTaHIapTe UCMIONB30BAaHBI HOPMATHBHBIC CCBHUIKH Ha CIIEHYIOILIHE
CTaHIAPTHI ¥ CBOJIBI TIPABHIT:

T'OCT 4.233-86 Cucrema mokaszarenei KadecTBa MPOAYKIUH. CTpOHUTENBCTBO.
PactBops! cTrpoutenpHbie. HoMeHknarypa nokasarenei

T'OCT 5802-86 PactBopbl cTpouTENbHbIE. METOAB! HCIBITAHUI

TOCT 10178-85 TopTnanALEMEHT H NIAKOMOPTIAHALECMEHT. TeXHUYECKUE yClIo-

BUA

H3nanne opunnanbHoe
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T'OCT 10180-90 Beronsl. Metozs! onpeaeneHus MpOYHOCTH M0 KOHTPOJIBHBIM 00-
pasiamM

TI'OCT 12071-2000 I'pynter. OT60p, YaKOBKa, TPAHCIIOPTAPOBKA U XpaHEHHE 00-
pasioB

T'OCT 12248-2010 I'pynTsl. MeToasl n1aboparopHoOro onpeAeiacHus xapakTepuc-
THK TIPOYHOCTH U JeOopMHPyeMOCTH

T'OCT 13078-81 Crekno narpuesoe xxuakoe. Texuuieckue ycnoBus

TOCT 14231-88 Cmounsl kapbamugodopmanibaeruanbie. TeXHUUECKUE YCIOBHA

I'OCT 19912-2001 I'pyrTsl. MeTOIBI MONEBBIX HCIBITAHNH CTATHICCKUM H AHUHA-
MHYECKHM 30HINPOBAHHEM

I'OCT 22180-76 Peaxrussl. Kucmora niaBeneBas. TeXHUICCKHE YCITOBHS

T'OCT 23732-79 Bopna myist 6eTOHOR ¥ pacTBOPOB. TeXHMYECKHE YCIOBHUS

TOCT 24452-80 Beronbl. MeTons! onpeaeieHus MPU3MEHHONW NPOYHOCTH, MOIY-
11 ynpyrocTty u kodbduupmenta [Tyaccona

T'OCT 25100-95 I'pynTs!. Kiaccuduxarus

T'OCT 25584-90 I'pyrTsl. MeTonbl mabopaTopHOTO ompeneneHus kodddunreHra
(buIbTpaun

TOCT 25795-83 Crlpbe TIHHHUCTOE B MPOU3BOACTBE IIMHOMOPOIIKOB i Gypo-
BBIX PacTBOPOB. TexHUYeCKHE YCIOBUA

TOCT 28013-98 PactBopbl cTpoutenbabie. OOIIHe TEXHHIECKUE YCIOBHS

TOCT 28570-90 Beromsl. MeToms! onpeneneHus MPOYHOCTH MO 00pasiiam, oTob-
PaHHBIM U3 KOHCTPYKIHI

T'OCT 30459-2008 To6aBku A OSTOHOB H CTPOUTENBHBIX pacTBOpoB. Ompene-
JIeHHe U olleHKa 3()(heKTHBHOCTH

T'OCT 30515-97 Llementsl. O611e TEXHUYECKHE YCIOBUA

T'OCT 31108-2003 IlemenTs! oOuiecTpouTebHbIE. TEXHUYECKHE YCIOBHS

T'OCT P 21.1101-2009 OcHoBHBIE TpeOOBaHU K TPOEKTHOR U pabouel 1oKyMeH-

TalHH
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CIT 22.13330.2011 «CHulI 2.02.01-83* OcHoBaHuUs 31aHHI W COOPYKCHHI

CIT 45.13330.2012 «CHulII 3.02.01-87 3emnsubie coopyxenus. OCHOBaHHUSA W
(hyHIaMEeHTBI»

CI147.13330.2010 «CHuII 11-02-96 NnxkeHepHbie W3BICKAHUS I CTPOUTENBC-
TBa. OCHOBHBIE MONOKECHHSD)

CII 48.13330.2011 «CHulI 12-01-2004 Opranu3zaiiys CTpOUTENbCTBA»

CIT 116.13330.2011 «CHull 22-02-2003 UmxenepHas 3aliuTa TEPPUTOPH, 371a-
HUI ¥ COOPY>KEHHUH OT OTIACHBIX TEOJIOTHYECKUX MPOLeccOB. OCHOBHBIEC TONOKECHUS

CHull 12-04-2002 besonacnocts Tpysna B crpoutenscrse. HYacts II. Crpourtens-
HOE TPOU3BOJICTBO

Ilpumecuanue — IIpH NONB30BAHMM HACTOSAIIMM CTaHAAPTOM LCICCOOOPA3HO IPOBCPHTH
JCHCTBHC CCBUIOYHBIX CTAHJAPTOB M CBOJOB MpAaBMI B WHGOPMAMMOHHOH CHCTEME OOMICTO IMOIb30-
BaHMS — HaO(HUHAINBHBIX CaiiTax HALMOHAILHOTO OpranaPoccuiickoi Ddeepanum 1o cranapTH3a i 1
HOCTPOI B cern VinTepHeT MM 110 €KETO/IHO H3/[aBAEMBIM HH(OPMAITHONNBIM YKa3aTelIsM, OIryOia-
KOBaHHBIM IO COCTOSIHHIO Ha | stHBaps TEKyIeTo rofa. Ecu CCBHUTOTHEI JOKYMCHT 3aMCHCH (H3MCHCH),
TO TIPH TOJIE30BAaHUH HACTOALINM CTaHAAPTOM CIEAYET PyKOBOACTBOBATHCA HOBBIM (M3MEHEHHBIM) J10-
KyMeHTOM. Eciy cCBUIOUHBIA TOKYMEHT OTMEHEH 0e3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JIaHa CCBUIKA

Ha HETO, IPUMEHACTCA B 4aCTH, HE 3anamBalomeﬁ 9Ty CCBUIKY.

3 TepMuUHBI 1 oTIpe/e/IeHHsI

B Hacrosmem crangapTe NMpUMEHEHbI CleAyIOoIHe TEPMHHBI C COOTBETCTBYIOLIH-
MU OIpeeNEeHUSIMHU:

3.1 ykpemienne rpyHTa: M3sMeHeHne (U3NKO-MEXaHMYECKUX XapaKTEPUCTUK
TPYHTOB 110/ BO3ZICHCTBUEM HArHETAEMBIX B IPYHT O[] NaBI€HHEM HHBbEKLIHOHHBIX pac-
TBOPOB.

3.2 uHbeKNUOHHBbIA MeToA: TeXHONMOTHA yKperyieHHs TpyHTa U3MEHEHHEM €ro
CBOWCTB HArHETa€MbIM UHBEKLIHOHHBIM PACTBOPOM.

3.3 pacTBOp NMHbeKIHOHHBIN: TBepaciomMii BO BpeMEHH pacTBoOp A 00paboT-

3



CTO HOCTPOHM 2.3.18-2011

KM I'PYHTa HAarHETAHHEM €r0 B IPYHT HIM MEPEMEIIUBAHUEM C IPYHTOM.
IIpumeuanne — VHBEKIMOHHBIA PacTBOpP CO3JACTCA U3 CMECEH MHHCPAIBHOTO BSDKYIICIO
BCILECTBA M )KUIKOCTH 3aTBOPEHHA, CHJIIHKATa HATPHSA WIH MOTHMEPHOH CMOJIBI C OTBEPANTEISMH — pac-

TBOpaMH KHCJIOT HIH WEII0YCH 1 IlOﬁaBKaMI/I.

3.4 neMeHTAIMA IPYHTA: YKpEIIICHUE IPYHTa HHBEKIHEH PaCTBOPOB HA OCHOBE
HEMEHTHBIX BSKYITHX.

3.5 cuIMKaTH3alMA FPYHTA: YKPEIICHUE IPYHTa UHBEKIUEN B HETO pacTBOPOB
Ha OCHOBE CHJIMKATa HaTPHUA* M OTBEpAWTCICH B BHIC CNA0BIX PACTBOPOB KHCIOT HITH
mienoueH.

3.6 cMosm3anus: YKpemieHHe rPyHTa MHBEKIMEH B HETO pacTBOPOB MOJUMEPHBIX
CMOIT M OTBEpANTENCH B BHAE CIa0BIX PACTBOPOB KUCIIOT.

3.7 cTpyifHas HeMeHTalMA: YKpEIUICHHe TPYHTa MePeMEIINBAHHEM €ro Mo BhI-
COKHM JaBJICHHEM C HHBEKLIMOHHBIM PAaCTBOPOM Ha OCHOBE LIEMEHTA.

3.8 onHopacTBOpHasi cHcTeMa: Harneranue oAHO WIH MHOTOKOMIOHEHTHOTO
pacTBOpa B IPYHT 4epe3 CKBAKUHY.

3.9 nByxpacTtBopHas cuctema: [locienoBarenstoe, 4epe3 OMHY CKBAXKHHY, HITH
OIHOBPEMEHHOE, Yepe3 ABE PSI/IOM PACTIONOKEHHBIE CKBAKUHEI, HATHETAHHE OCHOBHOTO
pacTBOpa U pacTBOpa OTBEPAMTENS B TPYHT.

3.10 nabekTop: O0OpynOBaHNE, YCTAHOBICHHOEC B CKBAKWHY [UIA HATHETAHUS

HWHBEKITUOHHOI'O pacTBOPA B I'PYHT.

11 puMCcUYaHuEC — I/IH’beK'l‘Op — MCTAJUIMYCCKaA WIH IL1acTMacCcoBas OCHACTKaA.

3.11 mpouHocTh: CBOICTBO 3aTBEPAEBILETO CTPOUTEIBHOIO PACTBOPA, HE Pa3py-
L1asiCh BOCIIPMHUMATD PA3IHUlbIe BUIbI HATPY30K U BO3IEHCTBHH.

[COCT 4.233-86, npumroxene 2]

3.12 BA3KOCTb ycJOBHAs: BenmuuiHa, KOCBEHHO XapakKTepH3ylomias BHYTpeH-
HEe TPEHUE HHBEKLHOHHOIO WM OypoBOTO PacTBOpa MO BPEMEHH HCTEICHHS €ro

W3 BOPOHKHM Hepe3 KaIHMOPOBaHHOE OTBEPCTHE IO ACHCTBUEM CHUI IpaBHTALMH (MO

CTO Taznpom 2-3.2-293-2009 [1]).

* XXunkoe crekio.
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3.13 Bonootaeaenne: KonuuecTBo BObl, OTASIUBIIEHCS MPH PACCIOCHHUH TaMIIO-
Ha)KHOTO PAacTBOpa BeieAcTBHE ocaxkaeHus TBepabx dactul (mo [OCT 30515).

3.14 ycagka TAMIIOHA3KHOTO KAMHA: YMEHbLICHUE JTUHEHHBIX Pa3MepOB TaMITO-
Haxmoro kamus rpu Teepaeruu (o 'OCT 30515).

3.15 cpoxu cxBaTbIBaHHs pacTBopa: Bpems Havana M KOHLA CXBATHIBAHUS Pac-
TBOPA C MOTEPEi MOJBHKHOCTH U ONPEACICHHON CTENCHH 3aTBEPACBAHUA B PE3YILTATE
ruaparanun Bsukyniero (mo 'OCT 30515).

3.16 Bpems resieobpaszoBaHus pacTBopa: Bpems oTepH MOABIKHOCTH PaCTBO-
POB Ha OCHOBE TIOJTUMEPHBIX CMOJI H CHJIHKATOB.

3.17 :ku3HecnmocoOHOCTh pacTBoOpa: Bpemsi, B TeueHHE KOTOPOro pacTBOpHas

CMECHh COXPaHACT TpC6yCMLIC TEXHOJIOTHYECKHE CBOMCTBa 0e3 IOTCPH IOABHKHOCTH.

4 O01mMe moJI0KeHUs

4.1 N nbeKIMoHHOE YKpEIUIEHUE IPYHTOB IIPH CTPOUTENBCTBE MOA3EMHBIX COOPY-
JKEHUH cleqyeT IPUMEHSTE /151 MPEOAOIEHNs yIaCTKOB HECBA3HBIX BONOHACHIILICHHBIX U
HapyHIeHHbBIX cKanbHBIX IpyHTOB ('OCT 25100), TMKBHAIMH BOXOIIPUTOKOB B MO/3EM-
HBIE BBIPAOOTKH U COOPYKCHUS, YCTPOICTBA OTPaXKICHUH KOTIOBAHOB, 3aI[UTHBIX K-
paHOB (3aBec), YKPEIUICHU OCHOBaHUWH U (yH/IaMEHTOB 3aHHUH U JPYTHUX COOPYIKEHHI,
HaXOAAIIMXCS B 30HE BIMIHUSA CTPOUTENbCTBA.

4.2 MeTonpl YKpeIIeHUS IPYHTOB IO TUITY UCIONb3yEMbIX NHBEKIIMOHHBIX Mare-
PHANIOB MOAPA3AeIOTCA Ha IIEMEHTAIHIO, CHIMKATH3AINI0 M CMOIH3AINIO; TI0 METOLY
BBEICHHS PACTBOPA B TPYHT — Ha OOBIYHYIO HHBEKIHIO U CTPYHHYIO IIEMEHTALIUIO.

4.3 Metox ykpeTieHus TPYHTOB BBIOMpPAETCSA Ha JTaNe NMPOEKTUPOBAHUS CTPOH-
TENBHOrO O0BEKTA HA OCHOBAHWM WHKCHEPHO-TCONIOTHUESCKUX M THAPOTEONOTHIeCKUX
U3BICKaHUH, TPEOOBaHMH 3KOJOTHM U TEXHUKO-IKOHOMHUYECKOrO CPaBHEHUS BapHAaHTOB
YKpEIUIeHMs TPYHTa B COOTBETCTBHY € pa3iertamMu 5 u 6 u nputoxeHusamMu A — ]I,

B 3zaBucumoctm ot UIKCHEPHO-TCOJIOTHICCKUX yC.]'IOBIdﬁ, HEIM U MPUHATOTO CITO-
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co0a yKpemIeHus IPyHTa CIENYeT IPUMEHATh HHBEKIMOHHBIE PACTBOPHI HA OCHOBE MU-
HepanbHbIX BoKymmx mo 'OCT 31108 win nonumeprbix Marepuanos mo [OCT 14231,
002 1aF0IINX IIUPOKUM IHAMA30HOM PEONTOTHICCKUX M (PU3NUKO-MEXaHUYECKUX XapaKTe-
PHCTHK, H 0OCCIEUNBAOIIMX IOBBIIICHUE TPOYHOCTH, MPOTUBODUIBETPALTHOHHOMN TIOT-

HOCTHU I'PYHTOB WM BOOOIIOAABJICHUE.

5 lpoexTUpoBaHue paGoT Mo YKPENJIEHHUIO TPYHTOB

5.1 OcobenHOCTH HHKEHEPHBIX M3bICKAHUI U HCCJIeI0BAHMIT

5.1.1 B nmomnonHeHWe K OCHOBHBIM HWH)XEHEPHO-T'€OJIOTHYECKUM H3BICKAHUAM
(em. CII 47.13330) nns BeIOOpa MeTOAA YKPEIUIEHHS I'PYHTOB M MOJNYYEHHs HCXOI-
HBIX NaHHBIX JUIS MPOCKTUPOBAHWS HWHBEKIMOHHBIX PadoOT cClienyeT MPOBOIMUTH CIIe-
npaiabHble w3bicKauus u uccnenoanms (mo CIT 3.02.01-83 [2], pyxoBomctBy [3],
CTO 86494684-001-2010 [4]) B ycranoBnenHoi 5.1.1.1 — 5.1.1.4 nocnenoBaTenbHOCTH.

5.1.1.1 Ha mepBoM 3Tamne cnenyer MOMY4YHTh MOAPOOHBIE AaHHBIE O TeONOruyec-
KOM CTPOEHUH I'PYHTOB, THIPOr€OIOTHIECKHX YCIOBHAX YIacTKa U (PU3HKO-MEXaHmIec-
KHMX XapaKTepPUCTHKAX 'PYHTOB Ha OCHOBAHUM HMCCIIEIOBAHMI, BHIOMHEHHBIX COIIACHO
CII 47.13330.

5.1.1.2 Ha craguu pOeKTHPOBaHHUs OOBEKTA A YTOYHEHHA HHKEHEPHO-Te0s0-
THYECKUX YCJIOBUH y4acTKa TMPUMEHHUTENBHO K OCOOCHHOCTAM BEACHHSA HHBEKIMOHHBIX
paboT U yTOYHEHHUS XapaKTePUCTHK TPYHTOB (INTOTHOCTH, IPAHYIOMETPHYECKOTO COCTa-
Ba, IOPUCTOCTH, K03 duIneHTa GHIBTPALNY, CTENEHH TPELIHHOBATOCTH, IIPOHUIIAE-
MOCTH, THAPOCTATHYIECKOrO IaBIEHUS U XMMUYECKOIO COCTaBa IPYHTOBBIX BOX) CIEAYET
BEITTOJTHATE JIOTOHUTENBHOE pa3Benodnoe Oypenue.

5.1.1.3 Ha BropoM 3Tame MOKHABI OBITh BHITOTHEHBI JIAOOpAaTOpHBbIE UCCIIENOBA-
HUS 10 YKPCIUICHAIO TPYHTOB M ONBITHOE YKPEIUIEHHE IPYHTAa B HATYPHBIX YCIOBHAX
(cm. CIT 3.02.01-83 [2] u pyxoBoactso [3]).

Ilo pe3ynbTaraM na60paT0prIx HCCIICTOBAIHIA BLIGI/IpaeTCH BHI HHBCKIIHOHHOT'O
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pacTBOpa M MaTepHalIbl I €T0 MPUTOTOBICHHUSI, OTPEACIIIOTCSA (PHIUKO-MEXaHUICCKIE
U PEONOTHIECKHE XaPAKTSPHUCTHKH PAaCTBOpa H (PHU3NKO-MEXaHHIESCKIE XapaKTePUCTUKA
VKPEIUIEHHOTO TPYHTA.

5.1.1.4 TIlocne BbIOOpa BUA2 U COCTaBa MHBEKLHOHHOIO PacTBOpa CIEOYyeT BEHI-
monHUTH ombiTHOE yKpemtenue rpynra (mo CII 3.02.01-83 [2], pyxoBomctBy [3],
CTO 86494684-001-2010 [4]) Ha CTPOUTENBHOM ILTOMAIKE [T ONMPEIEISHUA pacyer-
HOro o0beMa W pajguyca WHBEKIUH PACTBOPA, (HHU3MKO-MEXaHWIECKUX XapaKTEPUCTHK
YKPEIJICHHBIX TPYHTOB, YTOUHEHUS TEXHOIOTHYECKUX MPUEMOB U NApaMETPOB HHBEK-
LUY (JJaBJICHUE HATHETAHMSI, PACXOJ MAaTePHAJIOB), BPEMEHH UHbEKIINH STUHUIIBI 00beMa
TPYHTA, a IPH CTPYHHON IEMEHTAITNH — TABICHNS HATHETAHUS pACTBOPa U BO3IyXa, CKO-
POCTH MOIbEMa U BPAIIeHUST MOHUTOPA, PacXo/ia pacTBOpa Ha | M CKBaXKUHBIL.

IIpumeuanue — OnbITHOE YKPCIUICHHE IPYHTOB BBIIOIHACTCA IIPH CTPOUTEILCTBE 0C000 OT-
BCTCTBCHHBIX coopy)KeHnﬁ MU B 0000 CIIOKHBIX HHXCHCPHO-TCOJIOTHYCCKHUX YCIOBHAX, a4 TAKXKE IIPH
HGO6XOZ[I/IMOCTI/I TapanTHPOBAHHOTO TIOJYHUCHHA 3aJaHHbIX XapaKTCPUCTHUK YKPCIUICHHOTI'O rPyHTA.

5.1.2 Ecnu onbITHAasA HHBEKIYS HE IPOBOAUTCSA, TO TIPH TIPOoBeieH!H paboT mo yK-
pemenuto rpyHTa He MeHee 10 % CKBa)XKMH OT OOIIEro WX YHCNA CAUTAIOTCS OMBITHEI-
MH.

Ilo pesynpraram npoBeneHus padoT 10 YKPEIUICHHIO MPYHTA Ha OMBITHBIX CKBAKH-
HaX BBIMIONHAETCA KOPPEKTUPOBKA MPOSKTHON JOKyMEHTAIMH HA HHBEKIHOHHOE YKPETI-
JICHUE TPYHTOB.

5.1.3 B mpornecce mpou3BoACTBa padoT MO YKPEILICHUO IPYHTa, B 3aBUCHMOCTH OT
BBISIBIISIEMBIX M3MEHEHUH T'€ONOTHIECKNX U THAPOTEONOTHIECKUX XAPAKTCPUCTUK IPYH-
TOB, JOJDKHBI KOPPEKTUPOBATHCS MIPEIYCMOTPEHHBIE MPOSKTOM TEXHOIOTHYECKUE TTapa-

METPBI BBIMOJHEHHUS PaboT.
5.2 CocTaB npoeKTa Ha YKpellJleHue IPYHTOB

5.2.1 Pa3pa0oTka IpOEKTOB Ha YKPEIUICHHUE IPYHTOB AOJKHA BEITIONHATHCA C COO-
monenuem nonoxeruit [OCT P 21.1101 B aBe (ipoekT u pabovas JOKyMEHTAIIH) WK

OJIHY CTaAnIO (pabovunii MPOEKT).
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[IpoekTHass JOKyMeHTaIMs Ha WHBEKIMOHHOE YKPEIUICHHE IPYHTOB JOJDKHA pa3-
padarbIBaThCA CIEHUATN3UPOBAHHOMN MPOCKTHON OpTaHU3IHEH.

IIpumeuanne — Iloa cnemuanm3npoBaHHOH OpraHM3aLei MOHMMAcTCH OpPraHH3aLys, Oc-
HOBHBIM HAIIPABJICHUEM ACATCILHOCTH KOTOpOf/‘I ABIACTCA BBIIIOJIHCHHC KOMIIJICKCHBIX I/ICCJ'[eI[OBaHI/Il\;I H
[POCKTHPOBAHHA AAHHOTO BHZA PaboT, pacioiaraiomas KBumMpHIHPOBAHHBIM H ONBITHBIM ITEPCOHA-
JIOM, B T.4. € 0043aTEIbHBIM NPHBICYCHHEM HAYIHBIX Ka/IPOB, COOTBETCTBYIOLINM CEPTHHHLIHUPOBAHHBIM
obopymoBaHneM K nporpammusiM obecneucauem (CIT 22.13330).

5.2.2 IIpoekTHad nOKyMEHTaMs Ha YKPEIJICHHE TPYHTOB JOMKHA BKIIIOUATH ClIe-
nytome Texuudeckue penienns ¥ naaabie (CIT3.02.01-83[2]):

- TEXHUKO-3KOHOMHYECKOE 000CHOBaHHE BBIOOPa CI0C00a YKPEIUICHHUS TPYHTOB;

- pelieHre O HAa3HAYCHWH THTA (BHJIa) OCHOBAHWS WIH IPYTrOH KOHCTPYKLHH U3
YKPEIUICHHBIX IPYHTOB U KOHCTPYKTUBHOM CXEMbI YKPEILJIEHUS B COOTBETCTBUH C pellia-
€MOI TEXHUYESCKOU 3a7a9eii;

- MaclUTaOHble MHKEHEPHO-TE€ONOrHYECKUE TUIaHbl U pa3pe3bl ¢ HAHECEHHEM pac-
YEeTHBIX KOHTYPOB U Pa3MEpPOB YKPEIUIAEMbIX MAaCCHBOB IPYHT4, a TaKxke TPpeOOBaHUA K
NPOYHOCTHBIM, €(OPMAIIMOHHBIM M JIPYTHM CBOHCTBAM YKPETUICHHBIX TPYHTOB;

- TaHHbIe 00 00BEeMax YKpEIUICeHHS TPYHTOBBIX MACCHBOB U OOIIEM KOJHYECTBE
HEOOXOIUMBIX IUIS BHITIOIHEHHS paboT Marepuasos;

- pacrnonoXeHue B yKPEIIseMOM MacCHUBE IPYHTOB MHBEKIIMOHHBIX U KOHTPOJIb-
HBIX CKBOKWH B IUIAHE U MO IMyOHWHE ¢ YKa3aHHEM UX NIyOHH, HAaKIOHOB, THAMETPOB,
JOTYCKAaE€MbIX OTKJIOHCHHIA;

- JaHHbIC O HOMEHKJIaType, XapaKTePUCTUKAX U KOJUYECTBE HEOOXONMMBIX IJis
BBITIOJTHEHUS paboT MeXaHU3MOB H 000pyoBaHUsA (OypOBOTO, CMECUTENBHOTO, HHBEK-
IMMOHHOTO, KOMITIPECCOPHOTO, EMKOCTEH H /Ip.);

- IOpAAOK 0OpabOTKN IPYHTOB MHBEKLIMOHHBIMH PAaCTBOPAaMH, UX YIEHbHBIN pac-
XOJ1, JaBJICHUE HarHeTaHus, MOPSAOK MPUTOTOBICHHUA HHBEKIIUOHHBIX PACTBOPOB;

- TEXHOJIOTHYECKHE KAPTHI M CXEMBI C OMHCAHUEM CIIOCOOOB U TEXHOIOTHYE CKOM

MOCIIECIOBATENBHOCTH TIPOBOIMMBIX paboT, Tpyn0o3aTpaT H NOTPeOHOCTEH B MEXaHU3MAxX
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U MaTepHaiax I0 3TaraM, CKOPOCTH BPaLIEHHUs U IIOIbeMa MOHUTOPA IIPU CTPYWHOH Iie-
MEHTaIUY TPYHTOB;

- 00beMBI padoT O KOHTPOIBHOMY YKPEILUICHHIO TPYHTOB U YKa3aHUS IO WX BBI-
TIOJTHEHHUIO;

- IOTIONHUTEIIbHBIE YKA3aHUSI K MEPOIIPUSITHSM 10 KOHTPOJIIO KauecTBa paboT, Tex-
HUKe 6€3011aCHOCTH, OXpaHe OKPY KaromeH cpebl;

- KaJICHIAPHBIN IUTaH paboT, B KOTOPOM Ha OCHOBE 00bEMOB padoT, TEXHOIOTHU U
HaJIMIUI MEXaHN3MOB U 000PYIOBaHNUS yCTaHABNIUBAIOTCS [IOCIEA0BATEIbHOCTD U CPOKH
BBITTOJHEHHS OTACIBHEIX BHIOB paboT;

- IpyTrHe JaHHbIe O0LUIeCTPOUTEIBHOIO XapakTepa (BCoMoraTeabHble YCTPOHCTBa,
MEPOIPUATHSA IIPU PaboTax B 3UMHUX YCIOBUAX U T.IL.).

5.2.3 Koncerpykuus (KOHQUTypaius) WIH pa3Mephl 30H YKPEIUICHUs, TpeOOoBa-
HUS K TMPOYHOCTHEIM U QHIBTPAMOHHBIM CBOMCTBAM YKPEILUICHHBIX IPYHTOB YCTaHAB-
JTHBAIOT PacyeTOM, PYKOBOICTBYSICH HOPMATHBAMH II0 TMPOSKTHPOBAHUIO OCHOBAaHHU W
(GyHIaMenTOR MPOMBIIIIEHIBIX ¥ TPAKAANCKUX 30alHM M TPAICIOPTHBIX COOPYKESHHI
(CIT22.13330, CIT 45.13330, pyxoozctso [3], MI'CH 2.07-97 [5], CII 32-105-2004 [6],
CII 50-101-2004 [7]).

5.2.4 3amaBaemMbi€ TIPOCKTOM PACTIONIOKEHHE WHHBEKITMOHHBIX CKBAXXHH HMIH WHb-
€KTOPOB B IUIAHE, YIIbl HAKIIOHA W HOPMBI HATHCTAHHS PACTBOpA I10 DIYOMHE JOIKHBI
00eCIeurBaTh CIUIONIHOCTh YKPEIUICHHST TPYHTOBOTO MAacCHBA, 3a1aHHYI0 KOH(HTypa-
MO M pa3Mephl CONTACHO Ha3HAYEHHOM MPOEKTOM KOHCTPYKTUBHOM CXeMe YKpPETIICHHS

TPYHTOBOTO MacCHBA.
5.3 O6aacTh NIpAMEHEHAs H BHIOOP MeT0/1a YKPEILUICHHs1 TPYHTOB

5.3.1 MHbeKIMOHHBIE METO/bI UCIIOJB3YIOTCS 1Sl NOBBILIEHUS MPOYHOCTH H BOJIO-
HCIIPOHHULIACMOCTH HeycTOﬁ'—lMBle BOZOHACBIIECHHbIX JUCTIEPCHBIX U CKAJIBHBIX TPYHTOB
(I'OCT 25100) co 3HaYHTENbHBIMU BOJOIPUTOKAMH, JUISl [IOBBIILICHHUS Hecyliei crnoco6-
HOCTH, CTa0HJIBLHOCTH yCTOWYMBOCTH IpyHTOBBIX MaccuBoB (CII 116.13330).

FpaHI/II.ILI NPUMEHEHHUA METOAOB HHBCKIIMOHHOTO YKPEIUICHUS TPYHTA MPHUBEACHBI
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B Tabmune A.l (npunokenue A).

5.3.2 IIpu BBIOOpE METONA HHBEKIIMOHHOTO YKPETIIICHUS TPYHTOB Il KOHKPETHBIX
HH)KEHEPHO-CTPOMUTENBHBIX M THIPOrE€ONIOTHIECKUX YCIOBHI 00BEKTa HEOOXOIUMO yUH-
TBIBATh:

- Heny HHbeKIUH (YKPEIUIEHHE TPYHTOB, CTa0UIM3alis WIH YIIOTHENHE TPYHTO-
BBIX MaCCHBOB, 3aILIMTa OT [PUTOKA TPYHTOBBIX BOL);

- Tpe0yeMBIe MPOSKTOM MapaMeTPhl YKPEILICHNUS;

- FPaHHLBI IPUMEHEHUS] TOrO WM HHOTO cl0c00a B 3aBHCUMOCTH OT XapaKTePHC-
THK YKPETUIIEMBIX TPYHTOB;

- crioco0 BepeHus padbor (C AHEBHOHM MOBEPXHOCTH, W3 TMOM3EMHOH BBIPAOOTKH,
MOA3EMHOTO COOPYXKEHHS U T.IL.);

- TpeOOBaHHUS SKONIOTHH;

- TEXHUKO-3KOHOMHYECKHE MOKa3aTeNny BapHAHTOB YKPEIIICHHUS TPYHTa;

- OpraHu3aIOHHBIE, TCXHHYECKHE H SKOHOMHUYECKHE BO3MOKHOCTH 3aCTPOHIIINKA
(TEeXTTHYECKOrO 3aKa3uHKa) OOBEKTa;

- IPyTHE HHKEHEPHO-CTPOUTENbHBIE YCIOBUS 00BEKTA.

5.3.3 IIpeaBaputenbHO METOZ, YKPEIUIEHHUs FPYHTa B 3aBHCUMOCTH OT €T0 Xapak-
TEPUCTHK MOKET OBITh Ha3HaueH 1mo Tabmuue A.l (mpunoxenne A). OpHEHTHPOBOYHBIE
JIAHHBIE TI0 TPOYHOCTHBIM H JIeHOPMAMOHHBIM XapaKTEPHCTHKAM YKPEILIEHHOIO I'PyH-
Ta B 3aBucumocTH oT ux Buaa ('OCT 25100) npu cTpyiHoi LieMEHTalMU IPHBENEHBI B

Tabauue 1.

5.4 TexHolorn4eckne CXeMbl TpPOH3BOACTBA pafoT W  OCHOBHbIE

TEXHOJIOTHYECKHE MMapaMeTPhI YKPEIJICHUA TPYHTA

5.4.1 B 3aBHCHMOCTH OT HH)KE€HEPHO-T€OJIOTHYECKUX YCIOBUH, MECTOPACIIONIOKE-
HHSA 00beKTa, 00beMa paboT, rabapuTOB H TEXHHIESCKUX XapaKTEPUCTHK 000pYIOBaHUS
peaaTH3yeTcs OHA M3 TEXHONIOMMYSCKHX CXeM MPOH3BOACTRA padoT:

- YKpeIUIeHHE TPYHTOB € AHCBHOI MOBEPXHOCTH (B 3aBHCUMOCTH OT MECTHBIX yC-

JIOBHI PACTBOPHBII y3€J MEPEMEIIAIOT M0 00BEKTY 10 Mepe NpoJBHkKeHHs ppoHTa pador
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WY OCTABIAIOT B IICHTPAIBHON YacTH, PACTBOP MOAAETCA MO TPyOOIpoBOAaM, Mposio-
JKCHHBIM K Y4aCTKy HHBbEKLIMOHHBIX padoT);

- YKpCIUICHHE TPYHTOB U3 NOA3EMHOM BhIPAOOTKHM B OOUH dTal WM, IPU MPOTS-
’KEHHOH 30HEC HEYCTOWYHMBHIX TPYHTOB, TO3TAMHO, ¢ YepenoBaHUEeM (a3 yKperueHus u

mpoxoakH (OypoBoe M HHBEKIMOHHOE 000pyI0BaHUe pa3Meaercs B 3a00¢e);
IMpumeuanue — [nuHa yuactka vHbeKINK (00pabaTEIBAEMOrO yIacTKa) B IIPOTSHKSHHBIX 30-

Hax HeycTOI‘;I‘II/IBLIX TPYHTOB OI'paHUYHBACTCA RBYE (o) JOITYCTUMBIM OTKJIOHCHHCM CKBa’XHH.
- VKpEIUIeHHEe TPYHTOB M3 MOA3EMHON BHIPAOOTKH IPH Pa3sMEIleHHH OypOBOTO
o0opynoBaHus B 3a00€, HHBEKIIMOHHOTO (PaCTBOPOCMECHUTEIBLHOIO U HACOCHOTO) — Ha

IHEBHOU MMOBEPXHOCTH.

Tabnuna 1 — XapakTepucTUKN METOAA CTPYHHOM LIeMEHTaluU TPYHTOB

XapaKTepHUCTHKH YKPEILUIEHHOTO TPyHTa
I'pymia Bun ykperuigemoro
TPYHTOB rpyura mo 'OCT 25100 IIposmocts Monyms
Ha cxxartue, MIla nedopmarm, MIla
Iiuna 0,3-0,5 60 — 450
Cyrmaok 1,5-5,0 500 — 2000
Cas3HBIC
" Cymecs, 5-10 2000 — 5000
HECBA3HBIC TPYHTHI | IIECOK IBLICBATHIH
M MEJIKHI
Tlecok KpynHbli 1 5-15 3000 — 10000
cpelHel KpyIHOCTH
IMecoxk rpaBenncTbIH 5-20 4000 — 20000
ITIpuMedaHne — IIpOYHOCTE M MOIYNb JAeOpMALM¥ YKPEIUICHHOIO TPYHTAa ONPEACISIOTCA MO
I'OCT 10180, I'OCT 24452, T'OCT 28570.

5.4.2 PacnonoxeHne HHbEKIMOHHBIX CKBAKHH JIOJDKHO 00€CIICUYUTh HEOOXOAHMEBIH
KOHTYP U CIUIOIIHOCTh YKPEIUIEHUs TPYHTOBOTO MacCHBa (PACCTOSHHE MEK/TYy CKBaYKHHA-
MH U pAlaMH CKB2)KHH 3aBHCHT OT XapAKTEPUCTHK YKPEIUISCMOro rPYHTA W MPOHHUKAKO-
el crnocoOHOCTH HHBbEKIIHOHHBIX PACTBOPOB).

5.4.3 lononHUTENbHbBIE CKBAXKUHBI ClIeNyeT Ha3HadaTh B TOM CIIyYae, €CJIH Mociie
WHBEKIUH PacTBOPA B CKBAKUHAX OyAyT OOHAPYKEHBI 30HBI C MOMIOIICHHEM PacTBOPA,
npesbnaomyM B 10 pas cpeniee normonieHne A 1aHHOW 04epeid CKBAKHH, YIaCTKH

C HETOJHOLEHHOH HHBEKIIMEH HITH YJaCTKH CKBAKUH, KOTOPBIE HE MOIITH OBITH poOype-
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HBI 0 IPOEKTHO! [TyOUHBI IO MPOU3BOACTBEHHBIM 00CTOATEILCTBAM.

5.4.4 JIns KOHTPOIS U OLEHKH KadeCTBa paboT MPOEKTOM JOKHO MPEeIyCcMaTpH-
BaThbest OT 2 % 10 5 % KOHTPONBHBIX CKBAXUH OT OOIIEr0 KOAMYECTBA HHBEKIIHOHHBIX
ckBakuH, KOHTPOJIbHBIE CKBaXKHWHBI HA3HAYAIOTCS TAKXKE HA OCHOBE aHAIM3a HCITONHH-
TENHHON TOKYMEHTANH 1O 00BEKTY Ha ydacTKax padoT, rae 3auKCHPOBAHO HAPYIICHHE
TEXHOJIOTHH HHBEKLIUH, OCI0KHEHUE THAPOr€OOrHIeCKUX YCIOBHH H T.IT.

54.51Ipu cTpyiiHOl ILeMEHTAlMM TPYHTOB TMOPANOK 0OpaOOTKH CKBa-
JKUH YCTAaHABJIMBAETCS C TEM pacueToM, 9YTOOBI AaTh BO3MOKHOCTH C(HOpMHPO-
BarbCsi CBae (CXBATHTHCS WHBEKIHMOHHOMY pacTBopy). IIpum 3TOoM 00paGoTKa TpyH-
Ta BBIIONHAETCS dYepe3 oaHy Wik uepe3 naBe ckBaxkuabl (CII 3.02.01-83 [2],
mocobue [8]).

5.4.6 JlnaMeTpsl CKBaXXHH HA3HA4YAI0T B 3aBUCUMOCTH OT NTyOHHBI OypeHHs U TeX-
HUYECKUX XapaKTEePHCTHK OYpOBOro 000PyIOBaHHS.

5.4.7 OCHOBHbIE TEXHOJOIHYECKHE CXE€MbI MPOU3BOACTBA HHBEKIHOHHBIX padoT

npuBezeHsl Ha pucyHkax b.1 — b.8 (npunoxenue b).
5.5 OGopynoBaHue 17151 NpPoBeIeHHs padoT MO YKPEIUICHHIO TPYHTOB

5.5.1 O6opynoBanue A NpoBeAeHHUs paboT MO YKPEIUICHHIO TPYHTOB CIICIyeT
BBIOHPATh B 32BHCUMOCTH OT CIOCO0Aa YKpEIUICHHs] TPYHTOB (MHDBEKIHsL, CTPYHHAs 1e-
MeHTAaIWs), 00eMOB paboT, BUIa HHBHEKIIMOHHOTO PACTBOPA W TEXHONOTHYECKOH CXEMBI
€T0 IIPUTOTOBJICHUS X HATHETAHN.

5.5.2 Byporoe 060pyIOBaHIE B 3aBUCHMOCTH OT Ha3HA4YEHUS IOKHO 0DOecCreun-
Barh ylapHO-BpaIlaTe bHbI M BpamaTenbHbli CIOCOOBl OypeHuUs] CKBaXKHH, HEOOXOH-
MO€ HX HalpaBleHue, IyOuHy OypeHHs 1 TUaMeTp CKBaKHH.

5.5.3 Cmecutensnoe U HarHeTaTenbHOe 00OPYHOBaHUE, OCHAIIEHHOE KOHTPOIh-
HO-M3MEPUTENBHOM anmaparypoi, JOJKHO 00eCIeuUBaTh TIATENbHOE IEPEMEITHBAINE
KOMITOHEHTOB PacTBOpa, TpeOyeMoe AaBlieHHe HarHEeTaHus, BRICOKHE TeMIbI paboT mpu

MUHUMAJIBHBIX TPYAOBbBIX M MAaTC€PHAIBHBIX 3aTparax, HAUMCHBIICE 3arpOMOXKICHHE
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CTPOHUTCIILHBIX TIOIIAI0K, YI(O6CTBO TPAHCIIOPTUPOBKH, MOHTAKa, ICMOHTAKa U 0e30-

MacHoe OOCITy;KHBaHUE.
Mpumeuanne — Cocrae 000pynOBaHHS IS BBITOJHEHHS PabOT IO YKPEIUIEHHIO IPYHTOB

Pa3IMYHBIMKH METOJAMH TPMBE/ISH Ha pucyHKax B.1 u B.2 (mpunoxenue B).

5.5.4 B 3aBMCHUMOCTH OT THIPOTEONOTHYECKUX YCIIOBUN YYAaCTKA U MPUHATON TeX-
HOJIOTMH MHBEKLUU TTPH HArHETAHUH PACTBOPA CAEAYET UCMONb30BAaTh KOHIYKTOPHI UIH
nakepsl. [Ipu 06paboTke TpeIMHOBATHIX TPYHTOB HArHETAHHE PACTBOPA OCYILECTBIACT-
cs1 yepe3 OypoBOi CTaB MIM MAaHXETHYIO KOJOHHY, a Ui 00pa0OTKH HECBSI3HBIX I'PYH-

TOB — Y€pe3 3a0MBHBIC MHHEKTOPHI, HHHEKTOPHI-TAMITOHBI MITH MAHKETHHIEC KOJIOHHBI,

Ilpumeuanus

1 KoHayKTopsI IIpeHa3Ha4ueHbl Ulsl 3aKPEILUICHHS M TePMETHU3ALMH YCThS CKBRXHHBI, obecie-
YEHHMSI 33/[AHHOTO HAIIPABICHHS CKBAKHHBI ITPU OypPEHHH, 11 yCTAHOBKH Ha CKBKHHE HHBCKIMOHHOM
TOJIOBKH C 3aIIOPHOM apMarypoii 1 H3MEPHTEILHBIMI IpHOOpamy.

2 Tlakeps! IpeAHA3HAYEHBI Ul TePMCTU3ALHH CKBXHHBI (OJMHOYHBIN I1aKep) HIH H30JIHPOBa-
HHS y4acTKa CKBXXMHBI, HAMEUSHHOTO /I HHBCKIMK (JBOMHON Iakep). 3aKperuieHHe makepa B CKBa-
KHMHE IIPOMCXOJHT 33 CUCT MEXAHHYECKOTO OOXaTHs WIIM I'MAPABIHYCCKOTO PACIIMPEHHs PE3HHOBBIX
MAaHXET, YKPEIUICHHBIX HA HATHETATCILHOM CTaBe.

3 MaHXeTHbIC KOJIOHHBI, YCTAHOBJICHHBIC B CKBA)XHHBI, TO3BOJIOT 00pabarsiBaTh HCCBSISHBIC
TPYHTHI B JII000H 1TOCIIC/OBATCIBHOCTH, Ha JIIOOBIX Y4aCTKaX M BBIIOIHATH MHOTOKPATHYIO HHBCKLIHIO
PacTBOPOB PA3HBIX THIIOB B OIHY M TY JK€ CKBAXKHHY.

4 Vrpexums pacTBOpa B TPYHT dcpe3 OypoBOH CTaB BHITOMHACTCA IPH HATHCTAHHH HHBCKIMH-
OHHOTO PacTBOpPa BMECTO OypoBoro* pacTeopa depes OypoByIO KOPOHKY IIPH IIPAMOM HIH 0OpaTHOM ce

xoze (cM. pucyHok B.3 npunoxenus B).

5.5.4.1 NnbekmoHHbIe pacTBOPHI (CYCIIEH3HH) Ha OCHOBE TOHKOAUCHEPCHBIX MH-
HEepaJbHBIX BUKYIMX (Hampumep, Tuna Mukpoxyp no TY 5735-001-17466563-09 [9])
JOJDKHBI HATHETAThCS B TPYHTHI TOMBKO Y€Pe3 MAHKETHBIE KOJIOHHBI.

5.5.4.2 Hecs3Hble IPYHTH HHBEKTHPYIOTCA Yepe3 HHBeKTop (cM. 3.10), OypoBoit
CTaB WM MAaH)KETHYIO KOJIOHHY. TpeInHOBaThle CKabHBIE TPYHTHI HHHEKTHPYIOTCS Ye-
pe3 KOHAYKTOP UM HAKEP.

5.5.4.3 OGopynoBanne CKBaXHH (KOHIYKTOPBI, IMAaKepPhl, MAaH)XETHbIE KOJIOHHEI,

* TIpoMBIBOIHOTO.
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HHBEKTOPLI, ITPECBCHTOPHBIC YCTpOﬁCTBa u T.H.) nonGMpaeTca B 3aBUCUMOCTH OT MHXC-
HEPHO-TCOJIOTUYCCKHUX U TUAPOTCOIOTUICCKUX yc.HOBI/Iﬁ o0nekTa U crnocoba HHBCKIHH

rpyHToB (cM. pucyHkH B.1 u B.2 npunoxenns B).
[Ipumeuanue — XapakTepHCTHKH WHBECKIMOHOTO 000pYNOBaHUS UL YKPCIUICHHA TPYHTOB

IIPUBEICHBI B IIPIUIOKECHUU [
5.6 CocTaBbl U XapaKTepUCTHKHN NHbEKIHOHHBIX PACTBOPOB

5.6.1 B 3aBHCHUMOCTH OT HWH)XEHEPHO-T€OJOTHYECKHX YCJIOBHH, LEMH U IpH-
HATOTO METONa MHBEKIWHU ISl YKPEIUICHHSI TPYHTOB CJIEAYET MPUMEHATh HHBEKLH-
OHHBIE PacTBOpPHI Ha ocHOBe MuHepadbHbIX Bskymmx (IOCT 13078, T'OCT 30459,
I'OCT 31108, TOCT 25795, TY 5735-001-17466563-09 [9]) unu nonuMepHbIX Marepu-
anoB (TOCT 14231), oOnagaromux MMPOKAM JHANMA30HOM PEOJIOTHYECKHX U (DU3HKO-

MCXaHHYCCKUX XapPaKTCPUCTHUK.

II pPUMCUYAHUC — ):LJIH HUHBCKIWH TPYHTOB UCHOJBL3YIOTCA EMEHTHLIC, IEMECHTHO-TJINMHUCTEIC,
IICMCHTHO-IICCHYAHBIC, HEMCHTHO-TIOJIMMECPHLIC, IEMCHTHO-CUJIMKATHLIC PACTBOPHI, pPACTBOPLI HA OCHOBE
TOHKOAMCIICPCHBIX LEMEHTOB, INIMHACTHIC H IMIHMHO-CHIIMKATHBIC, CHIIMKATHBIC U PACTBOPHI HA OCHOBC

TIOIMMEPHLIX CMOJI, B TOM YHMCJIC BCIICHCHIBIC.

5.6.2 K uHBeKITHOHHBIM PaCTBOPaM MPENBBIAIOTCS CAeNyoNne TpeOOBaHUS:

- BBICOKAsl POHUKAIOIIAs CHOCOOHOCT;

- MUHUMAaJTbHAS YCa/IKa TAMIIOHKHOTO KaMHS;

- BO3MOXKHOCTb PErYJMPOBaHHS TEXHOJOTHYESCKHX (PEOJOrHYECKUX) MapaMeTpoB
(BSI3KOCTB, CDOKH CXBATBHIBAHWS MM OTBEPXKIEHUS H 1P.);

- MPOYHOCTH ¥ BOAOHEMPOHHUIIAEMOCTh YKPEIUICHHOTO TPYHTA, COOTBETCTBYOIIAS
HEeTTH UHBEKLHH.

5.6.3 OcHOBHBIE BHABI HHBEKIIMOHHBIX PACTBOPOB M MX KPATKAs XapaKTCPHCTHKA
npuseaeHbl B Tabnuue /.1 (mpunoxenue JI).

5.6.4 Ilpu BbIOOpE BHZA M COCTaBa UHBEKIIMOHHOTO PacTBOPA CICAYET YUHThI-
BaTh!

- TCOJIOTHYECKHUE U TUAPOreONOrHYECKUE YCIOBUS KOHKPETHOTO Y4aCTKa;

- MUHEPAJIOTHYECKUH M XMMUYECKHUI1 COCTAB IPyHTa H TPYHTOBBIX BOA (KapOoHaT-
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HOCTb, 3aTMIICOBAHHOCTb, CO/ICPIKaHNE IIIMHNUCTHIX W TYMYCOBBIX YaCTHII);

- LeJIb MHBEKIHH (TTOBBIILICHHE MPOYHOCTH, CTAOWIBHOCTH WIH BOJOHETIPOHHUIIAL-
MOCTH T'PYHTOB, 3alIOJIHEHHE KPYITHBIX IyCTOT WM TPEIIHH, MPEIOTBPAILEHHE BOIOTIPH-
TOKA H T.IL.);

- Ha3HAY€HWE pacTBOpa (MHBCKIIMOHHBIN, OYpOBOM, I YCTpoOWCTBa OOOWMBI,
IPYHTOLIEMEHTHBIX CBaH H IIp.);

- TpeGOBaHUA K (PU3HKO-MEXaHUICCKHM XapaKTEPUCTHKAM YKPEIUICHHOTO TPyHTa
U K TEXHOJIOTMYECKUM MapaMeTpaM pacTBopa (MMPOYHOCTh, BOAOHETIPOHUIIAEMOCTh TPy H-
Ta, MJIOTHOCTh, BI3KOCTh, CPOKH CXBaThIBAHHUSA PacTBOpA H JIp.);

- TpeOOBaHMsI TEXHOJIOTHU NPHTOTOBICHUS (BBICOKAS PACTBOPHUMOCTb W CMEIIH-
Ba€MOCTh MaT€pPUAJIOB, MPOCTOTAa MPUTOTOBIEHNUS, BOSMOKHOCTh TTOTHOW MEXaHWU3AITUH
paboT), CTOMMOCTB U Ne(PUIUTHOCTH HCXOAHBIX MAaTEPHAIIOB, TPEOOBAHMS TEXHUKH 0€30-
MacHOCTH;

- DKONOTMYECKUE TpeOOBaHUA K MarepHuaaMm Ui IPUTOTOBIICHHS PACTBOPOB, Ipa-
Bua 6e3011aCHOCTH NPH NPUTOTOBIEHUH PACTBOPOB U MPOM3BOACTBE padOT MO YKperUie-

HUIO FPYHTA.

IIpuMmedanne — Ind yKpeIUICHHA TPYHTOB HCHOJB3YIOTCA Pa3jIMYHBIE BHIBI H PELENTYPHI
HMHBEKIIMOHHEIX PAaCTBOPOB. B pacTBOpa onpenenseTcss MaTepHaioM, Ha OCHOBE KOTOPOTO €ro MpHUro-
TaBINBAIOT, PEHENTYpa — PA3IHIHBIME KOMIIOHCHTAMH, 100aBKaMH, YAYYIIAIOIIHMH H PEryIHPYIOLIH-

MH CBOMCTBa PacTBOpA.

5.6.5 Ina noctmxeHus Heo6xomumoro >ddekra ykperieHus TPyHTOB B OIIpe/e-
JIEHHBIX MHKEHEPHO-TE€OJOTMYECKUX YCIOBHAX MOTYT OBITh MCHOJIb30BaHBI KOMILIEKCHI
pPacTBOPOB, HAarHeTaeMbIe B IPYHT B IOCIEAOBATEIBHOCTH, YCTAHOBICHHOHN OIBITHBIM
myteM (cM. 5.1.3).

5.6.6 CBoiicTBa pPacTBOPOB PETYIUPYIOTCS COOTHOIIEHHEM HMCXOIHBIX KOMIIO-
HEHTOB M MHEPTHBIX M aKTUBHBIX MUHEPAJbHBIX U xumMuieckux go06aBok (I'OCT 5802,
I'OCT 30459).

5.6.7 B xa:x10M KOHKPETHOM ClIy4ae paboune peuenTypbl MHbEKITMOHHBIX PACTBO-

POB Ha3HAYAOT MOCIIE IPOBEIEHHUS Ta00PATOPHBIX HCCASIOBAHUIA 110 YKPEILICHUIO TPYH-
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TOB H OIBITHBIX HHHCKIUI B IPOU3BOACTBCHHBIX YCIOBHAX B COOTBETCTBHU ¢ 5.1.3.

5.6.8 IIpu 00RO HITHEKIIMW TPYATOB AJisi 00€CNeYEHHs BBICOKMX MPOYHOCTHBIX
xapakrepuctuk rpyuro (0oaee 1,0 MIla) ucmonb3yroTes Bce BUABI PACTBOPOB HA OC-
HOBE IIEMEHTA C PA3TUIHBIMK T00ABKAMH, TOHKOAHUCTICPCHBIC MHUHEPANBHEIC BIKYIIHE,
CHITHKATHBIE (TBEPIBIC TCIH) C OPTaHHYCCKHMH H HEOPTAaHHYECKHMH OTBEPANUTEIAMH (B
TOM YHCJIE€ ABYXPACTBOPHAS CHIIMKATH3ALK), & TAKKE PACTBOPHI MOJUMEPHBIX CMOIL

5.6.9 ] MOBHINIEHHAS BOJAOHCTIPOHUIIACMOCTH, YCTOHUHBOCTH H OOCCIICUCHHS
MPOYHOCTH yKpemienHoro rpyara ot 0,3 mo 1,0 MIla pekoMeHayeTcs MCHONB30BaTh
IEMEHTHBbIE PACTBOPHI KUAKUX Koncuctrenmmii ¢ cunukatoMm Harpus (TOCT 13078) u
6enronutoBoil mmaON (I'OCT 25795, TY 5751-001-41219638-2010 [10]), pactBOpSHI
Ha OCHOBe TOHKOAUCHEPCHBIX BsoKyiux (TY 5735-001-17466563-09 [9]), cunukarubie
PacTBOPHI ¢ HEOPraHHISCKUMH OTBEPIUTENAMH (OHOPACTBOPHAS CUITHKATH3ALN), PAC-
TBOpPHI Ha OCHOBE MOJMMEPHBIX CMOJI MAJIOH KOHIEHTPALIHH.

5.6.10 JInst cTpyiroi TeMEHTAIMA TPYHTOB PEKOMEHIYETCS HCIOJNb30Barh pac-
TBOPHI MUHEPAIBHBIX BSUKYIMX (LIEMEHT, OEHTOHMTOBAs INIMHA U 1p.) KUIAKHX KOHCHC-
tenrwmi (B:I[ = 0,8 — 1,2) ¢ XUMHYeCKHMH T00aBKaMH Pa3HOro Ha3HAYCHHS.

5.6.11 NnbeKIMOHHBIE PaCTBOPHI {CYCHECH3WH) HA OCHOBE MHHEPAIbHBIX MaTepu-
anoB (LIEMEHT, JIHHA, 30118 ¥ T.II.) ¢ XUMHICCKAMH T00aBKaMH, PEryNHPYIOIHMHI CBOWC-
TBa PACTBOPA, CIEAYET UCIIONB30BaTh IS 3aIIOIHEHHS ITyCTOT, KPYIHBIX TIOP M TPELHH,
TTOBBIMICHUS IIPOYHOCTH Y CHIDKEHHS BOAOTPOHHUIIAEMOCTH KPYITHOTIOPHCTHIX HECBSI3HBIX
rPYHTOB C KOO HHUIUSHTOM PUIBTPALIMT K, =50 M/CYT, a TaK:Ke TPEIIMHOBATHIX CKaJlb-
HBIX TPYHTOB C BeTHIUHON packpsIThs TpemuH oT 0,1 MM u Oosee U yaenbHbIM BOOIIOr-

notienueM rpynrta ot 0,01 5/(mun-m-M.Boz.cT.) (pykoBoactso [3] u BCH 34-83 [11]).
IIpumeuanns
1 VaenpHOE BONONOIIONIEHNE I'PYHTa — TTOKA3aTeNlb IPOHNLaeMocTH (koddduuneHt punsrpa-
IL[MH) CKAJIBHBIX I HECBA3HBIX IPYHTOB, ONPEACIICMBIH [IPY TMAPaBIHICSCKOM ONPOGOBAHNH CKBAXKHH.
2 BemunAa yaenbHOTo BOAOMOIIOMESHNS IPyHTa 1 1/(MHH M M.BOX.CT.) = | JII0XKOHY, 4TO COOT-
BETCTBYET HATHETAEMOMY B IPYHT PacXomy BOABI 1 JI/MHH, IPHXORALIEMYCS Ha 1 M UIHHBI O1TpoGyemoi
CKB2)XHHBI ¥ Ha JIaBJICHAE BOAAHOTO cTo0a B 1 M i na 1 MIla (1pu u3MCpeHHH yIEABHOTO BOAOIIOT-

JIOIICHUA B €AMHUIIAX BEJIUYHHEBI — J'IIO)KOH).
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3 Mertozs! onpeneneHu yAeAbHOTO BOIOIOIIOMEHNS TPYHTa IPUBEICHE! B PyKOBOACTBE [3] 1

BCH 34-83 [11].

5.6.12 ToukogucIepCHbIE MHHEPAIBHBIC BKYIIHUE® PEKOMEHIYETCS HCIIONB30-
BaTb JUUISI HI'BCKIIHH:

- HECBSI3HBIX TPYHTOB (B TOM YHCIE MBUICBATHIX U MEJIKO3EPHUCTHIX TIECKOB) C KO-
sdpduupentom puasrpaunn K, > 0,3 m/cyt;

- CKATBHBIX TPYHTOB € packpeITHeM Tpemua Oomee 0,05 MM, mpu HeoOxoawu-
MocTH 3HauuTenbHoro (Oomee 2,0 MIIa) mMOBEIMIEHUS IPOYHOCTH HECBA3HBIX I'PYHTOB
(CTO 86494684-001-2010 [4]);

- B CIIy9asX, KOTOa IPUMEHEHHE PACTBOPOB CMOJI 3aIPEIAETCs SKOIOTHIECKUMHI

tpebosanusamu (Caullun 1.2.2363-08 [12]) wiu TpeGoBaHUAME NPOEKTA HA YKPEILICHHE

TPYHTOB.

l'Ip MMEe4YaHUEC — HBEKIMOHHEIS PpacTBOPEI HA OCHOBC TOHKOIHCIICPCHBIX MHHCPAJIbHBIX BA-
KYINX 06na/:[a}0T CBOMCTBAMHM OOBIYHBIX LOCMCHTHEIX CyCHeHSHfI, OTJINYaACh OT HUX TPaHyIOMETpH-
YCCKHM COCTaBOM, BA3KOCTBIO, COITOCTABUMOM € BSA3KOCTHIO BOIEI M BOAOPACTBOPHMBIX ITOJIMMCPHBIX

CMOJ1 U CUJIMKATOB,

5.6.13 CuiMkaTHBIE PACTBOPHI PEKOMEHIYETCS HWCIIONB30BATH JUIS TOBBILICHUS
[IPOYHOCTH ¥ BOLOHEIPOHHIIAEMOCTH MOPUCTHIX IPYHTOB € KOIDPHUIUEHTOM (HUIBTPa-
un ot 0,5 10 80,0 M/CYT U CKalbHBIX IPYHTOB C pacKkpbiTieM TpewuH oonee 0,05 MM,
a TaKXkKe JJIsI BTOPUYHOM (IIOC/Ie HHBEKLUHU PACTBOPOB HA OCHOBE OOBIYHOTO IIEMEHTA)
00paboTKy rPyHTOB.

5.6.14 [lnss  obecriedeHHs BBICOKMX TPOYHOCTHBIX XapaKTEPUCTHK TPYHTa
(2,0 MIIa u BBIIE) JAOMKHA UCIONB30BATLCH BYXPACTBOPHAS CHIIMKAaTU3aLUs U OJHO-
pacTBOpHAS PEIENTypa ¢ OTBEPAUTENEM KPEMUIEDTOPHCTOBOJOPOAHON KHCIOTOM.

CHIIMKaTHBIE PEIenTypsl ¢ APYTUMH OTBEPANTEISIMH 00CCTICIHBAIOT TPOYHOCTH
ykperennoro rpyura ot 0,3 no 1,0 MIla u BogorenpoHuiaemMocts rpyHTa. OHH peKo-
MEHIYIOTCS 11 00paboTK MPYHTOB IO M IOCIE MX [IEMEHTAIMH, a TaKkKe CaMOCTOf-

TCIbHO, B 3aBUCHMOCTH OT THAPOIr€OJOrHICCKUX XaPAKTCPUCTHUK IPYHTOB U TpeGOBaHI/Iﬁ

* Tuma Mukpoxmyp.
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K YKPETUICHHUIO TPYHTA.

5.6.15 HbEKIIMOHHBIC PACTBOPEI Ha OCHOBE MOJMMEPHBIX CMOJ (KaK IPaBH-
110, Kapbamuaaele cmombl Mapok KM, ¢ oTBepmuTeNneM MIAaBENeBON KHCIOTOH) Cllemy-
€T HMCIOJIB30BaTh I MHBEKITH HECBA3HBIX TPYHTOB ¢ KoddduimenTom GuisTpamun

K, =03 m/cyr.
11 PUMECUIAHUE — HpI/IMeHeHI/IC IIOJIUMEPHBIX CMOJI MOXET OI'PAHHYMBATHCA 3KOJIOTHYCCKUMHU

TpcOOBAHMAMH.

5.6.16 Ecnm ykperursemsie TPYHTBI UMEIOT TIOBBIIEHHOE COEpKaHNe KapOOHATOB
unn opranmdeckux gacrui (ot 0,1 % mo 3,0 %), a Takxke mpH HEOOXOTUMOCTH CHU3UTH
CTeIeHb OT(HUIBTPOBBIBAHUS KUIKOH (ha3bl CyCHeH3Mi Ha OCHOBE MIHEPAIBHBIX BKY-
[UX, PEKOMEHIYETCs TIPOBOANTH MPEIBAPUTENBHYIO 00pabOTKy IpPyHTOB ciaabbIMu pac-
TBOpaMH KHCJIOT (OTBepAUTENeH K PacTBOPaM CMOI).

5.6.17 BecnenenHble NoNMMEpPHBIE PACTBOPHI HA OCHOBE MONMYPETAHOBBIX WIH I0-
JTMMEPCUIIMKATHBIX MaTepHaIOB PEKOMEHIYETCS HCIIOIb30BaTh I BOIOMOAABICHUS,
JTUKBHIALWY BEIHOCOB BOJBI M TPYHTA, T€PMETU3ALNH TeUel Wi cTa0UIN3aIH BOJOHA-

CBIIIICHHBIX HECBA3HBIX I'PYHTOB.

6 Opranu3zanus u MPOU3BOACTBO PadoT

6.1 Opranm3anusi HHLEKIUOHHBIX padoT

6.1.1 PaboTBl MO MHBEKIMOHHOMY YKPEIJICHUIO [PYHTOB JOJKHbI BBIMOIHATHCS
CTICIIHAM3UPOBAHHON CTPOUTENBHON OpraHW3alyed WM HOApa3NeNeHHEeM OpraHd3a-
LIFM, UMEIOIIVM OIIBIT BEIeHNS OypPOBBIX W HHBEKINOHHBIX paboT.

6.1.2 Opranuzanus paboT 10 YKPETUIeHH 0 TPYHTOB B coorBeTcTBrHM ¢ CI1148.13330
JIOIDKHA TIPENYCMaTPUBATh:

- MOATOTOBKY CTPOUILTOLIAIKY K paboTaM, B TOM YHCIIE COOPYKEHHE (PH HE00X0-
JUMOCTH) CHICIIHATBHBIX KaMep, BRIPaOOTOK MPH TPOXOAKE 30H HEYCTOWIMBEIX BOJOHAC-

BIIIEHHBIX TPYHTOB; OTPaXKAeHUE padOIUX YIACTKOB; YCTPOWCTBO BPEMEHHBIX OBITOBOK,
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CKJIaJI0B, HABECOB; YTEIUICHUE PACTBOPHBIX Y3IIOB;

- obecneyeHne yuacTka dMeKTPOIHEPrHe, BOAOM, CKAaTHIM BO3LYXOM;

- TEOIE3MIECKYIO BBIHOCKY OCel M KOHTYpa y9acTKa YKPEIUIEHUs TPYHTOB IPH MO-
BesieHUH paboT ¢ IHEBHOM MOBEPXHOCTH;

- JIOCTaBKY, pa3MeIleHHe, TONKITIOIEHHE U MIPOBEPKY TEXHOIOTHIECKOTO 000py10-
BaHUs; JOCTABKY U CKIIAAUPOBAHUE CTPOUTCIIbHBIX MATCPHAJIOB;

- OpraHy3aluio JIabOpaTOPHOro MOCTA A KOHTPONS NMapaMeTpOB HHBEKIHOHIIBIX
pacTBOpPOB.

6.1.3 UnbeknnoHHbIe paboThl MOANEKAT 00S3aTeIbHOMY TOKYMEHTHPOBAHUIO C
YKa3aHueM BpEMCHHU HaYa1a U OKOHYaHUs BUA pa6OT, HOMEPOB CKBaXHH Y I'paHUL yJac-
TKOB, B IIp€IeNax KOTOPLIX BeAYTCS PabOThl, OCHOBHBIX TEXHUYECKUX XapaKTEPUCTHK HC-
TTOJTBE3YEMOTO 000PYIOBANHA, COCTaBa PAcTBOPOB. JOMKHBI QPUKCHPOBATHCSA NaHHBIE O
PEKUMAX U PACXOaX PACTBOPOB, X XAPAKTEPUCTHKAX, PE3YIBTATHI THAPOOTPOOOBAHHSA
CKB2)KHH, OTKJIOHEeHHUS OT Tpedosanuii [I[IP 1 BrI3BaBIIME UX NPUYUHBL.

IIpu BBIMONHEHNN MHBEKIUOHHBIX Pa0OT CIEAYET BECTH OOLHi KypHal pador, a
TaKXKe KYPHAIBI OypeHUs U THAPOOTIPOOOBAHIS CKBAXHUH, HATHETAHH H KOHTPOJS TTapa-
METPOB MHBEKIIMOHHOTO PACTBOPA U TAMIOHAXKHOTO KaMHA (cM. npunoxkenne E).

6.1.4 B cmydae oOHapyKeHHS HECOOTBETCTBHS HHKEHEPHO-TEOJIOTHYECKHX YC-
JIOBUM MPOCKTHBIM, TPH HCO6X0)II/IMOCTI/I H3MEHETHA METOOOB MPOU3BOACTBA pa60T H B
IpyTUX 000CHOBAaHHBIX CITyUasX, JaTbHEHIITHE paboThl cleyeT BBIOMHATH TONBKO TOCIIE

BHECCHWS B IPOEKTHYIO TOKYMEHTAIHIO COOTBETCTRYIOLIMX W3MEHEHH U TOMOTHEHUH.
6.2 bypeHue 1 060py10BaHNe HHbEeKIHOHHBIX CKBAKHH

6.2.1 BceM ckBaxxMHaM A0 Havana OypeHHs ciieyeT NIpHCBauBaTh HOMEPA, YKa3bl-
BAIOIIME Ha TTOCIEN0BATeILHOCTh PACTIONOKEHHA CKBAXKHUH 110 PpoHTyY paboT, HE3aBHCH-
MO OT BpeMEHH OYpeHHUS M HHHEKIIHH.

BceMm n0nonHUTENBHBIM CKBAKHMHAM, HA3HAYAEMBIM O XOIY MHBEKIHOHHBIX Pa-
60T, IOJDKHBI IPUCBAUBATLCS HOMEPaA ONMU3NEKaNMX MPOSKTHBIX CKBaKHH C 100aBICHHU-

eM OyKB «I1» (TIOBTOpHas), «k» (KONTPONbHAS) U T.II.
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6.2.2 EypeHHe W UHBCKIHA CKBAKMH JOJIZKHBI ITPOBOAUTHCA OT BHCIIHUX KOHTYPOB
K BHYTPCHHHUM, OT HMJKHHUX K BBIIICPACIIOJIOKCHHBIM CKBA)KHHAM U crmocodoM nociacao-
BaTeNIbHOTO COMMKEHUS CKBOKUH — OUCPCASIMMU.

DaKTHYECKOE OTKJIOHCHHE YCTBCB CKBAKUH OT INPOCKTHOI'O HC JOJIKHO ITPCBBI-

math 0,1 M.
Ilpumeuanue — IIpu TaKkoi HOCIHEAOBATEIBHOCTH IIOCIEAYIOMINE OTISIBHBIC CKBAKITHBI HIIH
IPYIIIBI CKB2XXHH SBIIAIOTCSA KOHTPOJLHBIMH IT0 OTHOIICHHIO K panee 00paboTaHHBIM WM 00pa3oBaH-

HBIM ITPH CprfIHOI‘;I LHEMCHTAUMUHU I'PYHTOLUCMCHTHBIM CBasM.

6.2.3 Pa3Beno4HbIe U UHBEKLIMOHHBIE CKBAKHHBI HA YYaCTKaX ¢ BHICOKMM THIPO-
CTaTUYECKUM NAaBIEHUEM I'PYHTOBBIX BOJ JOJIKHBI OypUTHCS Yepe3 MPEBEHTOPHI, YTOObI
HE JOMYCTHTH MPOPHIBA BOABI C HEYMPABIAEMBIM BBIHOCOM IPyHTa M 00€CHeuuTh BO3-
MOYKHOCTB OBICTPOTO HarHETAHUS PACTBOPA B CKBAXHHY ISl IMKBUAALUHU BHIHOCA.

6.2.4 bypeHue CKBa)XUH U HHBEKLUSA PACTBOPOB BBIMOIHSIIOTCS HUCXOAAIMMH UIIH
BOCXOISALIMMH 32X0OIKAMHU.

I'myOuHa 3ax010K (I7MHa HHBEKTHPYEMOTO Y4acTKa CKBa)KHHBI) HE TOMKHA TIpe-
BbIIATH 10 M. B neycToi4YMBEIX, HAPYIIEHHBIX, CHIIHO OOBOAHEHHBIX TPYHTaX, TITyOHIY

3aXOLOK CIEIyeT YMEHBIINUTD A0 3 M.

Ilpumeuanus

1 Hucxondmas 3axonka — CKBaXHHA OypHTCs Ha IIyOHHY TICPBO#i OT YCTBSI CKBaKHHBI 3aXO0/IKH,
HHBEKTUPYETCSA, 3aTEM 3aMHEKTHPOBAHHAS 30HA I'PyHTA pa3OypuBacTcs, CKBaXMHA OypHTCs Ha IIIyOUHYy
BTOPOM 3aXOIKH, HHBEKTUPYETCA H T. 1.

2 Bocxopsiias 3aX0/1ka — CKBKIHA pa30ypHBacTCA Ha IPOCKTHYIO IIyOHHY, TPYHT HHBECKTHPY-

CTCA MOCIICAOBATCIILHO, 3aX0AKaMH, OT 32005 CKBaXXMHBI K YCTbIO.

6.2.5 Pexxumbl OypeHns CKBaKUH (YUCII0 000POTOB OypOBOTO HHCTPYMEHTA, OCEBast
Harpy3ka Ha MOpOAOpaspyLIaoIii HHCTPYMEHT, KOJIMYE€CTBO MPOMBIBOYHOM KHAKOCTH)
JOJKHBI BEIOUPATBCA € YI€TOM KOHKPETHBIX TOPHO-TEONIOTHUECKUX YCIOBUI, THaMeTpa
OypeHusi, TUIIA TOPOAOPA3PYIIAFOIIETO HHCTPYMEHTA, TIyOHHBI CKBaXKHH M XapaKTepHC-
THUK NPUMEHSAEMOro OypoBOro 000pyI0BaHHS.

6.2.6 Ilocne OypeHUs ¥ NPOMBIBKH MHBEKIMOHHON CKB2KHHBI JOJKHO OBITH PO-

BCACHO THAPABINYICCKOC OHpO6OBaIII/IC U OMPCACTICHO YACIbHOC BOAOIOIVIOICHHUE I'PyH-
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TOB HOIJIEKAIINX YKPEIUICHHIO.

Ha ocHOBaHMM NOMY4YEHHBIX THAPOAMHAMHYECKUX XaPAKTEPUCTUK HA3HAYAIOT BU
¥ KOHIICHTPALMIO HHBEKIIMOHHOTO PacTBOPA.

6.2.7 Inbekiys B HECBA3HBIC TPYHTHI BBHITIONHACTCS Yepe3 CreUaNbHbIe mepdo-
pUpOBaHHBIE TPYOBI™.

ITorpy:xeHue UHBEKTOPOB B TPYHTHI AJI1 HHBEKIIHU PACTBOPA MOMKET MPOU3BOIUTH-
cs1 3a0MBKOM, 331aBJIMBAHNEM HIIH YCTAHOBKOH B MPEABAPUTENBHO MPOOYPEHHBIE HHBEK-
IIMOHHbIE CKBAXHUHBI (CM. pUcyHOK B.1 mpunoxenus B) . Beibop crocoda morpyxeHus
3aBHCUT OT BHJA IPYHTA, NTyOUHBI YKPETUICHHUS W HATHIHS OKPY>KaloIIeH 3aCTpOHKH.

6.2.8 npekiuio yepe3 OypoBOi CTaB ¢ MPEBEHTOPOM BBIMOJHAIOT B TOM Clydae,
KOIJIa CTEHKU CKBAKUH HEYCTOMYHMBBI M HE TIO3BOJIIOT YCTAHOBUTH HarHETATEIbHYIO ap-
Marypy. Bo usbexanne nonaganus 4actur rpyara B OypoBOi CTaB U M3/IHBA PacTBOpa
Ha 3a00¥ npyu HapanMBaHUU OypOBOTO CTaBa, OH JIOIKEH OBITH 000pYHnOBaH 0OpaTHBHIM
kJyarmanoM (pucyHok B.2 npunoxenus B).

6.2.9 nbekuus yepe3 MaHKETHYIO KOJOHHY JIOJIKHA BBIOMHATECH CAEOYIOLINM
o0pa3zom:

- TIOZ] NIMHUCTHIM PACTBOPOM WITH BOIOH OYpSAT HA MPOEKTHYIO ATHHY WHBEKIIMOH-
HYIO CKBKUHY (TOPH30OHTAIbHASI CKBAKHHA OYPHUTCS Yepe3 MPEBEHTOD);

- B CKBXMHY YCTaHaBIHMBAOT MAHXETHYIO KOJIOHHY;
IIpuMedanne — MamKeTHAS KOJOHHA — MCTAJUTMYCCKAsL UMM ILIACTMACCOBast TPyOa, mepdo-
pHpOBaHHAA OTBepPCTIAMH Ha paccTostHuH oT 0,33 mo 0,50 MM apyT OT Apyra, 3aKpHITHIMH PE3HHOBBIMH

MaHXCTaMH.
- 3330p MEKJY CTeHKAMH CKBAKMHBI M MAHKETHOM KOJIOHHOM 3amonHseTcs 000ii-

MEHHBIM PAaCTBOPOM C TIOMOIIBIO 00TIOpaTopa™* depe3 HIKHIOI MaHKETY;
ITpumeuanne —I[lox 060HMEHHBIM PACTBOPOM ITOHMMACTCS PACTBOP, HATHETAEMBII B 330D
MEXIy MAHKCTHOH TPYOOH M CTEHKAMH CKBaXUHBI 1)1 IIPSTOTBPAILCHHSA BBIX0a HHBEKIIHOHHOTO pac-

TBOpa BAOJIb MaHKCTHOH KOJOHHBEI Ha TOBCPXHOCTD.

- mocie Habopa MPOYHOCTH O0OMMEHHOTO pacTBOpa 10 BeauuuH oT 1 mo 5 MIla

* VIHbeKTOPEI.
*% JIBOHHON TaMITOH.
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NPUCTYNAKT K HHbEKIUM I'PYHTA.
Ipumeuanne — [Ipounocts 06OHMEHHOrO PacTBOpa Ha3HAYASTCS B 3aBHCHMOCTH OT Xapakx-

TEPUCTHUK IPYHTA K BPEMCHHU BLICTOHKH CKBaKHHEI Ha CTAANH OIBITHEIX PaboT.

6.2.9.1 lnbekuus BBINONHAETCS C MOMOLIbIO O0TIOpATOpa, KOTOPBIM MmocaenoBa-
TENbHO YCTaHABIUBAIOT IPOTUB KaKIOM MaHKETHI, & paCTBOP, Pa3phiBas MO JaBIECHUEM
HATHETAHUS [IEMEHTHO-TIMHUCTYIO 000HWMY, TPOHUKAET B TPYHT (CM. pHCYHOK b.1 mpu-
noxenus b u pucynok B.1 mpmioxenns B).

6.2.9.2 lnpekuus yepe3 MaHKeThl JOHKHA MPOU3BOAUTECS MOCIEIOBATENBLHO OT
3a00HHOH K yCTEBOU MaHIKETE.

6.2.9.3 Ilocne MHBEKUMHM MAHXETHYIO KOJOHHY HPOMBIBAIOT, YTO IO3BOJSET
MPOBECTH TOMOTHUTENBHYI0 WHBEKIHIO YIaCTKa TPYHTOBOTO MAaccHBa (TIPH HEOOXO-
TUMOCTH).

6.2.10 npexums TPeLMHOBATHIX CKaJbHBIX TPYHTOB B 3aBUCUMOCTHU OT criocoda
HHBEKIUH, MPUHATOTO MIPOSKTOM PEKUMA HATHETAHUS U (PH3HUKO-MEXaHUIECKUX CBOMCTB
TPYHTOB IOJDKHA BBITIONHATHCA Yepe3 KOHIYKTOP WK Makep (CM. pucyHoK B.1 mprmoxe-
mus B).

6.2.10.1 [Ipu HarHeTaHuM pacTBOpa uYepe3 KOHIYKTOp WM Hakep mpoOypeHHas
CKBa)XMHA WUHBEKTUPYETCS HA BCIO IIYOMHY HHMKE MECTa YCTaHOBKH KOHAyKTopa. IIpu
OypeHuH B CUIbHO 0OBOIHEHHBIX YHaCTKaX IPYHTOBOTO MaccHuBa 000pYIOBaHUE CKBAKH-
HBI JOTIONTHACSTCS MPEBEHTOPHBIM YCTPOHCTBOM (CM. Tipunokenus b u B).

6.2.10.2 [Ina nokanu3aluM y4acTKa CKBa)KMHbBI, HAMEUEHHOTO 11 MHBEKLMHH,

JOJKHBI TPUMEHSTHCS TTaKEPHI.
6.3 IlpuroroBjicHHEe HHbEKIHOHHBIX PACTBOPOB

6.3.1 Marepuanbl npy NPUTOTOBACHUH HHBEKLMOHHBIX pacTBopoB 1o 'OCT 28013
MEXaHU3UPOBAaHHBIM CIIOCOOOM clenyeT 103upoBarh o macce. Boga mo I'OCT 23732 u
BOZIHBIE PACTBOPHI CUIIMKATOB, CMOJ M 100ABOK JO3UPYIOTCA IO 00bEMY.

[TorpewmwHocTs 1O3UPOBKU A BOABI U LIEMEHTa AoIyckaeTca He oonee 3 %, mid
3aJaHHBIX 00BEMOB KOMIIOHEHTOB PAaCTBOPOB Ha OCHOBE CHIIMKATOB U CMOJ, a TOTpeLL-

HOCTb JIO3UPOBaHUA 100aBOK — He Oonee 5 %.
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6.3.2 BoIGop cMecuTensHOTO 000PYHOBaHUS (TypOyJCHTHBIC CMECUTEIH WM JIO-
ITACTHBIE PACTBOPOMEIIANKH) IS IPUTOTOBICHNS PACTBOPOB ONPENeNAeTCs THIIOM, pe-
IenTypoil 1 00beMaMy HHBEKTHPYEMBIX PACTBOPOB. TEXHHYCCKHE XapaKTEPHUCTUKH CMe-
CUTEJBHOTO 000PYIOBaHHS TPUBEICHB! B TPUIMKCHUM [

6.3.3 3arpy3ka B €eMKOCTb PACTBOPOMEIIANKHU KaXK/I0I0 [OCIEAYFOLIEr0 KOMITOHEH-
Ta JOKHA HAYMHATHCS HPH HOMYISHUH OTHOPOIHOM CMECH MOCe 3arpy3KH MpenbImy-
IIUX KOMIIOHEHTOB B IIOJIHOM KOJHYECTBE.

Job6asku 1uis ymydmieHus cBoitcts pactBopoB (I'OCT 30459) rotossites 3apanee B
BHJI€ paCTBOPA MOBBIIIENHON KOHIIEHTPAIIUU U BBOIITCS B BOLY 3aTBOPEHUS B KOJTHIECT-
Be, obecreunBaroneM pabovayr0 KOHIIEHTPAIHIO UX B HATHETAEMOM PacTBOPE.

6.3.4 KoMIIOHEHThI PaCTBOPOB Ha OCHOBE LIEMEHTA JTOJKHBI BBOIUTHCS B PACTBO-
pPOMEIIaIKy B OY€PENHOCTH: BOIa - OCHTOHUTOBAS INTUHA - LIEMEHT - CHJIMKAT HATPHSL.
ITemeHTHBII pacTBOP C MOMEHTA IPUTOTORIECHNUS NOJKEH HEMPEPHIBHO NIEPEMENTHBATHCS
UMY HAXOAUTHCA B IBMKSHUH 10 MOMEHTA €r0 MOCTYILUICHNSA B CKBAKIHY.

6.3.5 llemeHTHBIH pacTBOP TPEOYEMOTO COCTABA PUTOTABIMBAIOT IyTEM CMEIITH-
BaHHS CYXUX MarTepHalioB ¢ BOAOH Wiy pa30aBIeHuUs IycToro* pacreopa Ha CTAalMOHAP-
HOM PacTBOPHOM Y3IIe.

6.3.6 PacTBOpHI Ha OCHOBE TOHKOAUCIIEPCHBIX BKYIMX (HanmpuMep, THIIa Mukpo-
nyp o TY 5735-001-17466563-09 [9]) momKHbI TOTOBUTECS B BRICOKOCKOPOCTHOM pac-
TBOPOMENIAIKE C YUCIOM 000poToB cMecutens He MeHee 3000 o6/MHUN pH MOILHOCTH
JNMEKTPOABUTATENS HE MeHEee 2 KBT WK B TypOY/IEeHTHOM CMECHTENE C aKTHBAaTOPOM H
ABTOMATHYECKHM JI03MPOBAHKUEM BSIKYILETO, BOABI U 100ABOK.

OuepenHOCTh BBEACHUS KOMIIOHEHTOB B PaCTBOPOMEMIANKY: BOAA - CyIEpILIaCTH-
(uKaTop - YCKOPUTENb CXBaThIBAHUA - MUHEPATbHOE TOHKOMUCTIEPCHOE BsiKyIIee. Kom-
TMOHEHTRI PACTBOPA TOMKHEI 3arpyKaThCsl B CMECHUTENB MIOCTENICHHO W TOPIIHOHHO, B 33-
BHCHMOCTH OT 00beMa CMECHTEI.

6.3.7 CunukarHbie U IONMMEPHBIE PACTBOPHI TOJKHBI TOTOBHTHCS HEMIOCPENCTBEH-

HO IIEPE HArmCTanueEM. Pa6Goune PaCTBOPHI ) KHOKOI'0 CTCKJIA, CMOJIbI H UX OTBep,I[I/ITeJIeﬁ

* Maro4Horo.
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ClIelyeT CMELIMBATh B 00BEMHBIX COOTHOIICHUSAX M MOPSIKE, YCTAHOBICHHOM PEIIETITY-
POl UHBEKIIMOHHOTO PacTBOPA.

6.3.8 IIpu cMeIMMBaHUY KOMIIOHEHTOB PacTBOPOB CUJIMKATOB M CMOJ B PaCTBOPO-
MEIIAJIKE OTBEPAMUTEND CIEAYET N00ABIATH K CHIIMKATy M cMoJie (a He Hao00poT, CMOITy U
CUJIMKAT K OTBEPAMTEIIO). 3aJaHHOE BpeMs reraeo0pa3oBanus (CXBAaThIBAHKS) KOHTPOIH-

pyercs myTeM oT6opa npod OT MOMEHTa MPUTOTOBICHHUS 10 MOMEHTA relie00pa30OBaHHA.
6.4 Harneranne NHbEKIIHOHHBIX PACTBOPOB

6.4.1 HBEKIIMOHHBIN PACTBOP HATHETACTCS B CKBAKHHY HEMOCPEIACTBEHHO BCIE
3a THOPABINYECKUM ONPOOOBAHMEM CKBAKHH.
6.4.2 B 3aBUCHMOCTH OT TEXHOJOTHYECKUX MAPAMETPOB PACTBOPA HATHETAHHE BbI-

IIOJHAT OJHOKOMIIOHCHTHBIMHU WJIM MHOTI'OKOMIIOHCHTHBIMH HACOCAMH.

Ilpumeuanus

1 ITpy HarHeTaHNM OAHOKOMITOHEHTHBIM HACOCOM PacTBOP, IPHTOTOBICHHEIH IMyTEM CMELIHBa-
HYSI KOMIIOHEHTOR PAacTBOpa B OTACIBHOM €MKOCTH HIIM PACTBOPOMEIIAJIKS, HATHETACTCS B CKBAKHMHY ITO
OIHOMY PacTBOPOBOZY.

2 I1pu HarHeTaHNYM MHOTOKOMITOHEHTHEIM HacOCOM, KOMIIOHCHTHI PaCTBOPA IIOAAIOTCS 10 OT/e-
JBHBIM PACTBOPOBOJAM K CMECHTEIIIO, YCTAHOBICHHOMY HEIIOCPEACTBCHHO Y HHBEKTOpa (11akepa). Bona

JUIS IIPOMBIBKY CHCTEMBI TAK)Ke IONASTCS 10 OTASILHOMY PacTBOPOBOY.

6.4.3 Tlpu HarHeTaHWHU UHBEKIIMOHHBIX PaCTBOPOB PEKOMEHAYETCA MCIOIb30BaTh
HACOCHI C PETYIHPYEMBIM MPUBOAOM. B ciiydasx mpUMEHEHHS HACOCOB C HEPETYJIHpPY-
€MBIM TPUBOAOM, OHH JOJKHBI OBITH OOOpPYHZOBAHBI PEryasiTOPOM, 00ECICUMBAIOIUM
IUTaBHOE M3MeHeHue Harnetanus™ pacteopa (CI1.3.02.01-83[2], pykoBoactso [3]).

6.4.4 HopManbHbIM pPeKMMOM HHBEKIMH CUMTAETCH XOI HArHEeTaHwus pacTBOpa,
MPH KOTOPOM HarHeTaHWE BEAETCSA HEMPEPBIBHO, C TIOCTENECHHBIM CHHKEHHEM pacxojia
pacTBopa (TIpx HTOM JIaBJIEHHE PACTBOPA COOTBETCTBYET JaBICHHIO OTKA3a HITH IMTOCTECH-
HO BO3pacTaeT 70 JaBlICHHs 0TKa3a), a BECh HArHETaeMBblii PaCTBOP MOCTYMAET B IPYHT.

6.4.5 CocraB (ILIOTHOCTH) HAarHETaeMOr0 PacTBOpa HE MOKEH MEHATHCA, €CIIH
NPH HETIPEPHIBHOM HArHETAHWHW PACXOX PACTBOPA MPH MOCTOSHHOM AABJICHHHA HATHETA-

HH YMEHBIIACTCA HWJIH JABJICHUC HArHCTAHHs pacTBOpa IPH MOCTOAHHOM €r0 pacxonc

* Tlogauy.
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BO3pPACTACT.

6.4.6 I1moTHOCTL pacTBOpa CIeqyeT yBENMYMBATH (CryILaTh) B TEX CIy4asx, KOT-
Jla IPH HArHETAHHU PACTBOPA ¢ MAKCHMANILHBIM JOCTHTHYTHIM PAcX0OM JaBJI€HHE Ha-
THETAHUS HE MOBBIIAETCS WM NPH AOCTHKCHHH JIABICHHS OTKa3a pacxol pacTBopa He
YMEHBIIAETCA.

6.4.7 Ilpu uHBEKLIMK PACTBOPOB HA OCHOBE CHJIIMKATOB H CMOJI PEKHM HarHETaHUs
JOJKEH BBIOHPAThCA B 3aBUCHMOCTH OT BPEMEHH Treico0pa3oBaHus™, MO3BOJIAIOLIETO, C
Y4€TOM MPOHHLIAEMOCTH FPYHTOB, BA3KOCTH PAaCTBOPA M JOMMYCTHMOTO JABJICHHS HAarHe-
TaHU, BBIMOJIHUTH HHBEKIHIO HeoOXxoauMoro oobema pactBopa (cm. 5.1.3 u 6.3.6).

6.4.8 Ilpu oOHapy:xeHHH BBIXOAa PACTBOPA HA NOBEPXHOCTb MIIH B JPYTYIO CKBa-
’KMHY MECTO BBIXOZIa HEMEUICHHO 3aTaMIOHHPOBATh MaKJIeH, JePEBAHHBIMH KIHHbIMH

WU TpoOKaMu, OBICTPOCXBATHIBAIOIITUMCS PACTBOPOM.
[Ipumeuanne — IPdext MOKET Jarb TAKKE HOBBHILIECHHE IIOTHOCTH HATHETAEMOTO PACTBO-

pa, YMCHBLIICHUC AaBJICHNA HATHCTAHUA U T.IL
B Clly4a€ HCBOZMOXKHOCTH YCTPAHHUTBH YTCUKY pPacTBOpa B IPOLCCCE UHHBCKINH,
CKBAXXHHY OCTaBJIAIT Ha BBICTOFIKY Ha CPOK OT HECKOJBKHUX 4YaCOB OO ABYX — TpEX Cy-

TOK.

6.5 bypeHue CcKBakKMH, NPHUTOTOBJIeHME ¥ WHBLEKOHS PACTBOPOB NPH

CTPYHHOII leMeHTallii TPYHTOB

6.5.1 Cnoco6 cTpyiHOH IIEMEHTAIMK TPYHTOB CleAyeT IPUMEHSTh s YKperuie-
HUS U CTAOMIU3ALKY TPYHTOB, YCTPOICTBA OrpakIeHUH U IPOTUBOQPIILTPAIIMOHHBIX
3aBeC MPU CTPOUTEIHCTBE H PEKOHCTPYKLIUH JTFOOBIX O0BEKTOB B HECBAZHBIX, HEYCTONYH-

BBIX M BOJIOHACHIIIEHHBIX IpyHTaX (mocooue [8]).

IIpumeganne — CrpyiiHas LeMCHTAaLUMs I'PDYHTOB OCHOBaHa Ha PaspyILICHHH IIPUPOMHOM
CTPYKTYPBI I'PYHTa SHEPrueH BEICOKOCKOPOCTHOH CTPYM RUAKOCTH** M IepEeMEIIMBAHNH €10 ¢ HAarHe-
TaeMBIM I10J] BEICOKMM aaBineHueM (ot 20 no 80 MIla) pacrBopom 10 06pa3oBaHus B IPyHTOBOM MaCCH-
BE ITPYHTOLIEMEHTHOH cBam™**, nuamMerp KOTOPOH 3aBHCHT OT XapPaKTEePHCTHK YKPEIUIICMOT0 TPYHTa 1

HCIOJIB3YEMOI0 METO1a CTPYHHOM IIEMEHTALIHH.

* CXBaTHIBAHMA,
** MIHBCKIMOHHOTO PacTBOPA.
*** Cronba.
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6.5.2 B 32BMCUMOCTH OT (DM3HKO-MEXAHMYECKMX XapPAKTEPHUCTUK YKPETIIEMBIX
TPYHTOB ¥ IPOEKTHBIX TPEOOBAHUM K IapaMeTpaM YKPEILICHHS MOXKET MPUMEHATHCS
onHo («Jet-1»), nByx («Jet-2») ¥ TpeXKOMIOHEHTHBIH («Jet-3») MeToxn cTpyIHOM IeMeH-
tarun (CIT 22.13330, mocobue [8]).

6.5.3 OOHOKOMIIOHEHTHEIH coco0 00padOTKU rPyHTa PEKOMEHAYETCA IPUMEHSTh
JUTSL YKPETUIEHUS PBIXJIBIX TPYHTOB (KPYITHO M CPEIHe3ePHHUCTHIX TIECKOB), @ ABYX M TPeX-

KOMTIOHCHTHBIH — T YKPCTUICHUASA MEJTKO3CPIUCTBIX TIECKOB, CBA3HBIX U APYIUX BHIOB

TPYHTOB.
IIpumeuannc —«Jet-1», «Jet-2», «Jet-3» — nupunsTOCc COKpalcHHOC 0003HAYCHIE, COOTBETC-

TBEHHO, OAHO, ABYX M TPEXKOMIIOHCHTHOTO METOJa CprfIHOfI LEMCHTAIlUH T'PYHTOB.

6.5.4 TIpn OIHOKOMIOHEHTHOM CTIIOCO0E CTPYHHOM IIEMCHTAIIMH pa3MBIB* U IIepe-
MeEIIMBAaHUE TPYHTA MPOU3BOLAT BHICOKOHAIIOPHBIMU CTPYSAMHU HHBEKIIMOHHOIO PacTBOpa
¢ 00pazoBaHHEM IPYHTOIIEMEHTHOM CBaU U3 YKPEILUIEHHOTO TpyHTa AuaMeTpoM ot 0,3 10
0,8 M.

IIpu 1BYXKOMIOHEHTHOM cHIOCO0E B TPYHT MOAAETCS OAHOBPEMEHHIO HHBEKIUOH-
HBIH PacTBOP U CXKATHIKA BO3AYX IS MPEIBAPUTENHHOTO Pa3pyICHHs TPYHTA BO3AYILIHON
CTpyel ¢ 00pa3oBaHHEM I'PYHTOLIEMEHTHOMH CBaW U3 YKPEIUICHHOTO IPyHTa JHAMETPOM
ot 1,5 mo 2,0 m.

TpeXKOMIOHEHTHBIH CITOCO0 3aKITIOIACTCA B Pa3sMBIBE TPYHTA BOIOBO3IYIITHON
crpyeit nox nasienuem ot 40 10 60 MIla v Beliie ¢ OT/IENBHOM MOAAYCH MO AABJICHHEM
ot 3 no 5 Mlla ykpemnsioniero pacTBopa U3 HUXKE PACIOIOKEHHOIO COMJIA, TIPH 3TOM

JUaMeTp YKpeIIeHUs FPyHTa JOCTUraeT ot 2 10 3 M.
Ipumeuanne — CTpyiiHbIii CKBAXWHHBIH MOHHTOP NPEAHA3HAYEH U1 HATHETAHUS B CKBa-
KHHY ITOJl BRICOKHM JaBIICHHEM PacTBOPA, PA3MBIBA ITPYHTA W MEPEMCIIHBAHHSA Pa3PhIXJICHHOTO IPYHTA

C TBEPIACIOILUM PACTBOPOM.
6.5.5 OCHOBHBIC TEXHOJIIOTMYCCKHE NAPaMETPhl METOIOB CTPYHHOM LIEMEHTALUH
TPYHTOB IIPHBENEHEI B TabmuIe 2.

6.5.6 CocraB paboTr mo cTpyHHO#H IEMEHTAIlMH TPYHTOB BKIOYAET OypeHHE Ha-

*PaspyLIeHHe.
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MPABISAIOIIMX CKBAKUH M CITyCK MOHHMTOp2 B CKB)KWHY, YCTAaHOBKY €0 Ha MPOEKTHOH
nryOuHe, IPUTOTOBIEHHE HHBEKIIMOHHOTO PacTBOPa, MOABEM MOHUTOPA ¢ ONHOBPEMEH-
HOM Tonayeil HBEKIIMOHHOTO PacTBOpa Yepe3 COILTa™, pa3sMbIB B TPYHTE MOJOCTEH U
3allOIHEHUE UX TPYHTOLEMEHTHBIM MaTepHalioM, U3BJeueHue pabouero oprata u mepe-
MEILEHHE arperara Ha HOBYIO TOUKy (cM. pucyHku b.6 u B.7 npunoxenus b).

6.5.7 Jlapnenve HarHeTaHusd MHBEKIIMOHHOTO PAaCTBOPa MOKHO HAXOAUTHCSA B

mpexnenax ot 20 no 80 MITa.
IIpumeuanne — Ilpu cTpyliHOi EMEHTAIINK TPYHTOB JaBICHHE HATHCTAHHSA PACTBOPA 3aBH-

CHT OT XapaKTepHUCTHK 00padaTbiBAEMBIX I'PYHTOB U IIPOEKTHBIX Pa3MEPOB IPYHTOLEMEHTHIX CBAii.

Tabaumna 2
3Ha4YeHH TApaMETPOB JJIsi MCTOLOB
HanmeHnoBanne T\?XH“OHOFH‘JGCKI/IX TapamMeTpoB Tet-1 Tet-2 Tet3
CTPYHHOW HEMEHTAIMH . . .

min | max min max | min | max
ﬁﬁzenne TOJlaH MHLEKIMOHHOTO pacTBopa, | 60 30 60 3 -
Pacxon MHBEKIIHOHHOTO PacTBOPA, JI/MHH 50 200 70 200 70 200
JlaBnenue Bo3nymHoi crpyu, Mlla - - 0,6 1,2 0,6 1,2
Pacxon BO3IyIIHOM CTPYH, JI/MHH - - 2000 | 6000 | 2000 | 6000
Jasnenue BopsHoi crpyu, MIla - - - - 20 50
Pacxon BOISIHOM CTPYH, JI/MHH - - - - 70 150
HwnameTp coria, MM 1,5 3,0 1,5 3,0 4,0 8,0
JuaMeTp BO3LYILIHOIO COILIA, MM - - 1 2 1 2
JlmameTp BOASIHOTO COIUIA, MM - - - - 1,5 3,0
CkopocTh BpaueHus, 00/MuH 10 30 7 15 5 15
Cxopocts nogsema 6ypoBoro crasa, CM/MIH 10 50 7 30 5 30

6.5.8 Harneranue pactBopa Ipu CTPYHHON LEMEHTAIMH IPyHTa OOKHO IMPOBO-
IOWUTHCS TPUILICKCHBIMH HACOCaMH BEICOKOTO ABJICHMS 10 COSIUHEHHBIM ¢ MOHUTOpOM * *
HAarHETAaTeNbHBIM aPMHUPOBAHHBIM [ILTAHTaAM.

6.5.9 MoHuTOp cleyeT CIyCKarh B CKBAXKHUHY MPU 00CCIICICHUH TOAa N BOIBI U

* @opcyHKH.
** BypOBBIM CTABOM.
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BO3/IyXa C MAJIBIM PACXOIOM M HH3KHM JaBICHHEM B COOTBeTCcTBUHM ¢ Tabmuuei 2. Ilocne
YCTaHOBKHM MOHHTOPA Ha MPOEKTHO# NTyOHHE IPU HETIONBIXKHOM €r0 TOJOKCHHH Pa3py-
HICHHE TPYHTA AOKHO MPOBOIUTHCSA B TedeHHE OT | 10 2 MuN (10 MOSABICHUS MyIBITEI
U3 CKBaKUHBI). [TonbeM MOHHTOpA CIIEyeT HAYHHATE MOCIIC YBENUICHHS PACXO/1a, IaB-
JICHUS pacTBOPA U BO3Lyxa 10 paboumx BenuauH. [lonbeM MOHHTOpPA ClEyeT OCyIECT-
BJIATH IJIABHO M HEMpPEephIBHO. MakCHMAIbHO JOMYCTHMAs CKOPOCTh MOABEMA JOJDKHA
YCTaHABMHMBATHCS MO Pe3yNbTaTaM OMBITHBIX padoT (cM. 5.1.4).

6.5.10 Haubonee >(hexTHBHAST 00pabOTKa HECBA3HBIX TPYHTOB JIOCTHTACTCS TIPH
OTHOCHUTENHHO OONBIINX PACXOIaX HMHBEKIMOHHOTO PacTBOpa, a B CBA3HBIX I'PYHTAX
(IWIOTHBIE, CYDIMHKH, TIHHBI) — IIPU OTHOCHTEIBHO BBICOKMX JABJICHUSIX HATHCTAHHUS
pacTBopa.

6.5.11 Pacxon MHBEKIIMOHHOTO PacTBOPA MPH CTPYHHOM EMEHTAIMK TPYHTa J0J-
JKEH Pery/upoBarhcs IO BEIHOCY PACTBOPA C TPYHTOBOH ITYIIBIION M3 CKBAKUHBIL.

HopmanbHbIii mponece NEMEHTAIIH COIPOBOKIAETCS HE3HAYUTEIbHBIM BRIHOCOM
pactBopa ot 30 % 10 40 % OT HHBEKTUPYEMOTO 00BEMa pacTBoOpa. [Ipu upe3smMepHOM BhI-

HOCEC pacxo pacTBOpa JOIKECH OBITE YMCHBIIICH, IIPU OTCYTCTBUU BBIHOCA — YBCJIIHYCH.

7 KoHTpo/b BbINOJIHEHHs1 padoT

7.1 KOHTPOJIb BHITIOIHEHHS HHBEKIHOHHBIX Pa0OT TOJKEH IPOBOANUTHCA CHCTEMA-
THYECKH Ha BCEX JTAITaX MPOU3BOACTBA PA0OT U BKIIOYATH:

- BXOIHOH KOHTPOJb MOCTYMAIOIIHX MATePHANOB (MPOBEPKA COOTBETCTBUA HMX
HPOEKTY M COTIPOBOIUTEIEHBIM TEXHHYECKHM TOKyMEHTAaM, IIOATBEPKAAIOIIHM XapaKTe-
PHCTHKH, OKA3aTeNH WITH CBOHCTBA, MPOBEPKa COOMIONECHHs TPeOOBaHUI UX pa3rpy3Ku
U XpaHECHHU);

- OIIEPALMOHHBIA KOHTPOJb P IIPOU3BOICTBE MHBEKIIMOHHBIX PadoT (IpoBepKa
COOTBETCTBHSI BBEIIONHACMBIX HHBEKIIMOHHBIX PA0OT MPOCKTY U KOPPEKTHPOBKA TEXHO-

JIOTHYECKHX MapaMeTpoB OypeHus CKBaXUH M HATHETAHHSA PAcTBOPOB IPH YTOYHEHUU
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WHKEHEPHO-TEOJIOTUUECKUX YCIIOBUIL);

- KOHTPONBHBEIC MCIBITAHUS MO OMPEICICHUIO PEe3YJbTaTOB YKPCIUICHHS IPYHTA
WHBEKIMEH WITH CTPYHHOMN IeMeHTaNeH, OIIeHKe COOTBETCTBUS IMOMYICHHBIX Pe3y/IbTa-
TOB OPOEKTHEIM TPEOOBaHISIM U COCTABIICHNE aKTa CKPHITHIX PadoT.

7.2 IIpu onepanOHHOM KOHTPOJE IPOU3BOACTBA UHBEKLIUOHHBIX PA0OT JOMKHBI
OBITH TIPOBEPEHBI:

- IPaBUIIBHOCTH PACTIONOKCHUS CKBAKHH, OYEPECAHOCTH MPOMECCOB OypeHHSI H
HMHBEKIHH;

- COOTBETCTBHUE TEXHONOTHUECKUX PEKAMOB HHBEKIIHH MIPOCKTHHIM PEKOMEH 1ALk~
AM;

- HCTIPaBHOCTL OypOBOTO, CMECHUTENBHOr0 W HAarHETaTeNbHOTO O0OPYIOBAaHHA H
TprOOPOB M COOTBETCTBUE UX TPEOOBaHHAM IMTPOM3BOJICTBA PAGOT MO IKCILTYATAIIMOHHOM
JIOKYMEHTAIlMH Ha IIPHMEHsAeMoe 000py10BaHHUE;

- IOJJHOTA2 ¥ [JOCTOBEPHOCTH 3amHcell B KypHAJax IO HWHBCKIWH TPYHTOB
(P 11-05-2007 [13]).

7.2.1 IlpaBHUIBHOCTH PACTIONOKEHHUS U 0YEPEIHOCTh OypeHHs U HHBEKIHUH CKBa-
KHUH IPOBEPAETCA Ha COOTBETCTBUE HMPUHITHIM IPOEKTOM PACCTOSHUAM MEKAY CKBa-
JKUHAMH ¥ PSIIAMU CKBXXWH, YITIaM HAaKJIOHA, 00MeMy KONHYECTBY CKBAKUH Ha YYaCTKE
paboT ¥ opAaKy ux OypeHHs U HHBEKIHH (cM. 5.2.4).

7.2.2 Ilpu KOHTPOJIE COOTBETCTBHS TEXHOIOTHYECKUX PEKUMOB MHBEKIIHH ITPOEK-
THBIM JI0JKHbI KOHTPOJIHUPOBATHCS: KOHCUCTEHLM (IIOTHOCTh) HHBEKIIHOHHBIX PACTBO-
poB myTeM 0TGopa Mpol MmociIe MX MPUTOTOBIEHHS U UCIIBITAHUS CTPOUTENbHOMN JTabopa-
TOpHEHT; pacXol pacTBOpa U AaBICHUE HArHSTAHUS POM3BOIUTENEM Pa0OT MO KOHTPO.E-
HO-M3MEPUTEIBHON ammaparype, yCTaHOBICHHOH Ha HarHeTaTeIbHOM 000pYIOBaHHH.

7.3 CooTBeTCTBHE CBOMCTB M rabapUTOB YKPEILUICHHS I'PYHTa IPOEKTY yCTaHAB-
JIUBAETCA MyTeM OypeHHS KOHTPOJBHBIX CKBakUH (cM. 5.4.4) ¢ 0T6OpPOM U MCIBITA-
HUEM KEPHOB YKPEIUICHHOTO TPYHTa, THAPOOIPOOOBAHUEM KOHTPOIBHBIX CKBKUH
('OCT 12071, TOCT 10180, TOCT 24452, TOCT 28570, pykoBozacteo [3], BCH 34-83
[11]).
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7.3.1 OueHka COOTBETCTBHS CBOWCTB YKPEIUICHHBIX IPYHTOB MPOCKTHOMH JOKYMEH-
TaIMH YCTAHABJIHUBACTCS 10 HA3HAYCHHBIM MPOEKTOM (CM. 5.2.2) BceM HITH HECKOIBKHM
CIEYIOIHM KPHTEPHSM OLEHKH:

- BBIXOZ KEPHA MPH OyPEHNUH KOHTPOIBHBIX CKBXHH B mpeaenax ot 50 % no 75 %
(pyxoBoactso [3]);

- YCTOMYMBOCTh CTEHOK CKBOKHH B TedeHue 24 4 mocne OypeHus (pyKOBOICT-
B0 [3]);

- BETMYUHA OCTATOYHOTO NeOHTa KOHTPOINBHBIX CKBAXKHH Yepe3 24 4 mocne Oype-
HUs He npepbinaroneM 0,5 JI/MUH Ha MOTOHHBIA METP CKBaKHHBI B CKAJTbHBIX TPYHTAX
n ot 0,2 10 0,3 1/MUH HA IOTOHHBIA METP CKBAKHHBI B HECBA3ZHBIX IPYHTaX (PYKOBOJCT-
B0 [3]);

- VAENBHOE BOMOMOTIONIEHHE KOHTPOJBHBIX CKBRKMH, HE TMPEBBIMIAOIICE
0,01 s1/(MHUH"M"M"BOZI.CT.) B CKaIbHBIX rpyHTax W 0,05 11/(MHH"M M BO/I.CT.) B HECBSI3HBIX
rpynTax ( pykosoacteo [3], BCH 34-83 [11]);

- MPOYHOCThH YKPEIUICHHOTO rpyHTa (myTeM otOopa no Pl 51-60-82 [14] u ucmei-
Tauus o0pasnos rpynra mo F'OCT 12248);

- IUHAMUYECKOE 30HAHPOBAHHE HJIH HCITBITAHHE CTATHYSCKOH HAarpy3Koi MaccuBa
3akperuientoro rpyara (FOCT 19912);

- TCOPHU3NICCKOE HCCISNOBAHNE CIUIOIIHOCTH, OXHOPOJHOCTH M MPOYHOCTH YK-
pemnensoro rpyura (CII-11-105-97 [15]).

7.3.2 Bua u 00beM KOHTPONBHBIX HCHBITAHWI HA3HAYAIOTCS ITEPBOHAYANBHO TIPO-
€KTOM B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHI CTPOHTEIECTBA H UX CIIEIyeT KOPPEKTHU-
pOBaTh Ha OCHOBaHHH aHAIN3a UCTIOMHUTEIBHON JOKYMCHTALKH 110 HHBCKLUH TPYHTOB
(cm.5.2.2).

7.3.3 UabeKIHOHHBIE pabOTH IO YKPETUIEHUIO TPYHATA CYUTAIOTCS 3aKOHYEHHBIMH
| Y/IOBJIETBOPUTENLHBIMH HPH JIOCTHKEHHH TPOEKTHBIX 00BbEMOB YKPEILICHHUS IPYHTOB U
obecredenyy TpeOyEMBIX MPOSKTOM (DU3MKO-MEXaHUYECKUX XapPaKTEPHCTHK YKPEIIICH-
HOTO TPYHTA.

7.3.4 B cnyuae, eciu KpUTEPHU OLIEHKHU OIPEACICHHBIE IPOEKTOM HE HOCTUTatOT-
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¢, He0OXOANMO YCTAHOBHTH NMPUIHHEI HEIOCTATOYHOCTH PE3YIIBTATOB MHBEKIMOHIBIX
paboT u onpeneauTh HEOOXOIMMOCTh U LEIecO00Pa3HOCTh BHITOIHEHUS JOMONHUTEb-
HBIX UHBEKLIMOHHBIX paboT 171 00eCIeUeHU MPOCSKTHBIX TPeOOBATIHIA,

7.4 Ins cnaum pa®ot gomkna OBITh IPeICTaBIeHa CIEMyIONas JOKyMEHTAITHA:

- IPOEKTHAA AOKYMEHTAlUsA HA HHBEKLMOHHbIE Pa0OThl, JOIOIHEHUS U H3MeHe-
HUS K HEH;

- HCIIOJIHMTENbHbIE YEPTEKH MO 3akondeHnoMmy ydactky pabor (CIT 3.02.01-83
[2]); xypHaIBI TPOU3BOACTBA PaGoOT MO (hOpME, IPUBESICHHON B MPWIOKEHHH E; aKTh
OCBHIETENBCTBOBAHMA CKPBITEIX padot (mo opme UTACH Ne 11/94 [16]); akTbl mpuem-
K# padot 1o ¢opme, IPUBEAESHHOMH B nipmwiokeHuH XK;

- pe3yIbTaThl ONIPENEICHH XapaKTepPUCTHK HCTIONB30BAHHBIX 1M HHHEKIUH MaTe-
pHaJIOB, TaHHBIE UCIBITAHHH HHBEKIIHOMHBIX PACTBOPOB, YKPEIUICHHOTO TPYHTA;

- TOKyMEHTaIMs 110 KOHTPONBHBIM HCHBITAHUAM YKPEIJICHHOTO TPyHTa 1Mo ¢(op-

MaM, IPUBEICHHBIM B IPIIOKeHuu K.

8 IIpaBnna Ge30MacHOCTH NPU MPOU3BOACTBE padoT

8.1 IIpu mpor3BOACTBE MHBEKIIMOHHBIX PadOT AOMKHBI COOMIOAATHCA MPaBUiIa O
TEXHUKE 0€30MaCHOCTH U IPOTHBOIIOKAPHON OXparie MPH CTPOUTEIBHBIX paboTax, a Tak-
e Ipu paboTax Ha KOMIPECCOPHBIX, THAPABINYCCKHX W DIICKTPUIECKHX YCTaHOBKAaX
cormacao CHull 12-04-2002, CIT 12-136-2002 [17], CII 32-105-2004 [6].

8.2 Tlpu opraHU3aIii U MPOU3BOACTBE PabOT JOKHBI HIPUHUMATHCA HEOOXOIHU-
Mble Mepbl, HCKITIOYAKOIIHE 3arpsa3HeHue MOYBEI, TTOA3EMHbBIX BOI W aTMOC(HEpHOro Bo3-
nyxa. [[poMBIBOYHBIE JKHAKOCTH M TEXHUYECKHUE OTXO/IBI JIOIKHBI IEPEKaYHBaThCA B CIIe-
TMHATEHBIC EMKOCTH, pa3MelaeMble BHe pabodeil 30Hbl. EMKoCTH ¢ OTXOmaMu clemyer
BBIBO3UTH U Pa3rpy’kaTh B YCTaHOBJIEHHOM MECTE.

8.3 CrpouTenbHas IOMAKA JOMKHA OBITE 000pyIOBaHa 3yMIIhaMH C OPraHH30-

BaHHBIM cOOpOM OypOBOTO NITaMa, FPYHTOIIEMEHTHOH My/BITHI, HHBEKIMOHHbIX U IIPO-
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MBIBOYHBIX PACTBOPOB.

8.4 Brie3bl CO CTPOUTENLHOM MIOLIANKH AOMKHBI OBITH 060PYIOBAHBI MMyHKTAMH
MOMKH KOJIEC C OPTanHu30BaNTBIM CTHBOM BOJIBI.

8.5 Jlo nagana paboT st odecriedeHns Oe30MaCHBIX YCIOBHIA TPY/a YYaCTKH HPO-
BEIEHUA PaboT clienyeT OrpaauTh. PacTBOpHBIH y3e]1 H HHBEKIIHOHHbIC arperarhbl J0MK-
HBI OBITH 3aKPBITHI OT BETPA U aTMOC(hEPHBIX 0caaKOB. B TeMHOE Bpemsi CYyTOK HHBEKITH-
OHHBIE arperarhbl, PaCTBOPHBIN Y3, CKIabl, MOIXOABl U YYACTKH paboT HOINKHBI OBITH
OCBEILEHBI.

8.6 Jlo Hayana paboT 1O HATHETAHHIO PACTBOPOB BCe 000PYI0BAHHE HEOOXOIMMO
MCIBITATh MPH A3aBJICHUH, IPEBBILAIONIEM B 1,5 pa3a MakcCUManbHOE pabodee JaBlieHHe.
[Ipenen u3MepeHHit MAHOMETPOB JIOJDKCH MPEBBILIATE MAKCHMATBHOE pabodee TaBIcHHE
uabeknuu B 1,5 — 2,0 paza.

8.7 Bce OTKpBITHIE U ABHKYINUECS YaCTH HHBEKLIMOHHOTO 000PYIOBaHHS AOJIKHbI
OBITH CHaOKEHBI OTPaKICHUAME, HCKITIOYAIOIINMH BO3MOKHOCTD IOMAIaHuUs B MCXaHHU3-
MBI ¥ MAIIHHBI TIOCTOPOHHUX MPEAMETOB U TPABMHPOBAHHUS JIFOICH.

8.8 DIeKTPOABUTATENM M MyCKOBas amnmaparypa WHbEKIHOHHOTO 000pYIOBaHHUS
JIOJDKHBI ObITh 3ALKIICHBI OT MONAJAAHKUS B HUX BOIBI U PACTBOPA.

8.9 Ilpu mpoBeneHur pabOT MO MPUTOTOBICHHIO M HATHECTAHHUIO HHBEKLHOHHBIX
pacTBOPOB MEOOXOANMO COOITIONATE CHCAYIOMHC PaBHIA:

- PEBEHTOPHBIC YCTPONCTBA W TAKEPHI B CKBAKHHAX CICAYET 3aKPEIUIATh TaK,
4TOOBI OHH MOTJIM BBIIEPKaTh JABJICHUE HATHETAHUS;

- 3a[I0PHOE YCTPOUCTBO (MaKep, HHBEKTOP) AOJKHO UMETh NPOOKOBEIii (ILIapOBOif)
KpaH;

- Ha HarHeTaTeNbHBIX TPYyOOIPOBOaX HACOCOB HEOOXOIMMO YCTAaHOBUTH TPEIOX-
paHHTENbHbIE KIaMaHbl, OTPETYTHPOBAHHBIE HA PACUETHOE JIABICHHUE;

- KOHIIBI HAarHETATeNbHBIX IIIAHIOB JOKHBI OBITh MIPOYHO M HANEKHO 3aKperuie-
HBI, YTOOBI HCKITIOYHTH BO3MOKHOCTH MX CPBIB3;

- He IOMYCKAaeTCsA MCMONB30BaHNE NIIAHTOB, HMCIONUX B3AYTHE, H HEHCTIPABHEBIX

MaHOMETPOB;
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- HE JIOMyCKaeTcs NPOU3BOAUTE OBICTPOE NEPEKPBITHE KPAHOB Ha KOMMYHHKALMSIX
(pacTBOpOBOAAX), KPAHKI CIEAYET MEPEKPHIBATE TUIABHO;

- TIpH PabOTe HACOCOB MYCK JIOMKEH MTPOU3BOAUTHLCS MTPH OTKPBITOM KpaHe PacTBO-
poBoJa.

8.10 I1pu mpoBeneHUM MHBLEKLIMOHHBIX paboT 3anpeniaercs:

- MPOBOIUTDH Oypenve CKBKHAH HEHCITPABHBIMU OYPOBBIMH YCTaHOBKAMH, CMa3bI-
BaTh MEXaHU3MBI, YHCTHTH W MPOBOIUTH KAKOW-TMO0 PEMOHT BO BpeMs pabOThI yCcTa-
HOBKH;

- BBIIOJNHATH Pa300PKy U PEMOHT UHBEKLIMOHHOM CUCTEMBI IO JABIEHUEM;

- YCTaHaBNMBaTh JaBACHNE HATHETANHUS BbIIIE MAKCUMAIBLHO JOMYCTUMOTO AaBJe-
HUS ITS] HCTIONB3YEMOTO 000PYIOBAHHS.

8.11 Ilpu nomaganuy B TIa3a HHbEKIIMOHHBIX PACTBOPOB HEOOXOANMO HEMEIIEeH-

HO U TLLATENBHO MPOMBITH IV1a3a BOLO, a 3aTeM 2 % pacTBOpoM OOPHON KUCIOTHIL.
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Ta6uuna A.1 — I'paHuIB] IPHMEHEHHS METOIOB YKPEIUICHH T|

Ipunoxenne A

(pexoMeHnayemoce)

Cnioco6bl YKpenJieHHus TPYHTOB H 00JACTH HX PHMEHEeHHUs

PYHTOB

XapaKTepHCTHKH 3aKPEILIIEMOTO IPyHTa

TJIMHEL )

Croco0sr1 .
Koaddpuipenr PekOMEHAyeMBIit THIT H BH Hasuaucune
YKPCIUICHHS Tun rpyHTOB
unsTparmu HHBEKLHOHHOTO PacTBOpa pacTBOpoB
TPYHTOB
rpyHTa, M/CyT
IleMeHTHBIE, ¢ HHCPTHBIMH H
CrasbHBIC, MOMYCKATBHBIE, XHMHYECKHMH 100aBKaMH Pa3- | Joppimenme MPOYHOC-
JUCIIEPCHBIE, KPYIHOOBIO- [lemenTHEIE | HOTO HA3HAYEHMS, NEHOPAC- | 1y yCTOWYMBOCTH H BO-
MOuHLIE, KPymHO- U cpen- [ Ot 50 mo 100 TBOPEI, pacTBOPbl HA OCHOBE | joHenpOHHLAEMOCTH
He3ePHHCTBIE IECKH TOHKOTHCIICPCHBIX UCMCHTOB | 1pyyra
Hementho-rmu- | Ilemenrornuuucteie ¢ 1xo6aB-
HHUCTBIC KaMH Pa3HOrO Ha3HAYCHHSA
LlemenTarmis PactBops! Ha
I'pynTHl 1100BIE, IIpeHMY- OCHOBE TOHKO- [ToBbImeHre mpo4HOC-
by > TIpeHMY Ha ocHOBE TOHKOAHCIIEPCHBIX N P
LIECTBEHHO MEJIKO3CPHHUC- Or0,3n JUCICPCHBIX TH, YCTOHYHBOCTH |
LEMEHTOR C IIACTHHUKATOPOM
TBIE W IIBUICBATHIC IICCKH, BBILIIC MHHEPAJIBHBIX BOAOHEIPOHHL[ACMOCTH
H YCKOPHTCIICM CXBaTBIBAHHSA
cymnecu BSOKYIIMX (THIA rpyHra
Muxkpoznyp)
PacrBopsl Ha ocHOBe nemenTa | Boccranosinenne  mo-
I'pyHTbl CBSI3HBIE CYIIIHMH- Or0,3u LlemenTHO-T11M-
¢ mobaBkaMH MHHCPATBHBIX | TCPh 00BEMa TPyHTa
KM, DJIMHBI CYIIeCH BBIIIE HICTBIC
MarepHalioB TIPH TIPOCaaKax
Hecesazuasie rpyHTHI (rpa- He LemenTable, neMenTOOCHTO- | [IOBEIIIEHNE MTPOYHOC-
CrpyitHass | BHil, IECOK M T.IL) U CBA3- | peIJIAMEHTHPY- LlemenTHBIE HHUTOBBIC, C CHIIMKATOM HATPHs | TH, YCTOHYHBOCTH H BO-
LEMCHTALMs | HBIE TPYHTHl (CYyDIMHKH H ercs M XMMHYCCKHMH 100aBKaMA JOHEIPOHHIIACMOCTH

TpyHTa
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Oxonyanue mabnuyot A.1

XapaKTepUCTHUKH 3aKPEILIAEMOr0 IPYyHTa

Croco6st N
Koaddumument PexoMeHIyeMBbIi THIT M BUA, Haznauenne
YKPCIUICHHSA Tun rpynros
rrsTparm HHBEKLHOHHOTO PacTBOpa PacTBOpoOB
I'PYHTOB
rpynra, M/CyT
CkaJbHBIE TpPELUINHOBATHIE,
mo0ble  KpPyIHOOOIOMOY- .
JsyxpactBopHas | CHIHMKaT HaTpus, XJIOPHCTBIA
HBIC, CPCOHC3CPHHUCTHIC H Ot 5 o 80 N [loBeIICHHE BOAOHETI-
CHJIMKAaTH3aIMA | KaJbIHH
KPYITHO3EPHHCTBIE, MEJIKO- POHHIIAEMOCTH TpPEIH-
Cmmnkarusa-
3€PHHCTEIC IIECKH, JICCCHI HOBAaTBIX, I[POYHOCTH H
A
I'pynTH MIO0OBIE, TIPEHMY- 0 PacTBOpHI CHIMKaTa HATPHUA C | BOAOHC-UPOHHLAEMOCTH
NHOPACTBOPHAasA
LIeCTBEHHO cpexHesepauc- | Ot 0,5 no 20,0 P P OTBEPANTEISIMH — PACTBOPAMH | JIMCIEPCHBIX IPYHTOB
CHJIMKaTH3ALHA .
TBI€ W MEJKO3CPHHUCTBIE, KHCJIOT M ILEJIOUCH, NOJIMMEp-
TIBLICBATHIC TIECKH, JICCCHI HEIE BCIICHHBAIOLIAECS
Ipynter mobbie euMy- IToBenuICHME MPOYHOC-
4 > 1Py KapGamujisie u Ipyrue BUAbI . P
LIECTBEHHO MEJIKO3CPHHC- 0103 m TH, YCTOHYHBOCTH W BO-
Cmonuzaums PacrBOphl CMOJI | IHOJIMMEPHBIX CMOIL, IIOJIMMEP-
ThIe, IBUICBAaTBIC HECKH, BBIILIE JOHENMPOHUIAEMOCTH
HBIC BCIICHHBAIOLIHECS
cylecH TPyHTa
Ilpumeuanus

1 Koadduument dpunprpann rpyrra onpenensercs mo [OCT 25584.
2 BoponenponniaeMocts rpyura ompenensercs mo TOCT 25100 (radmua b.6 npwioxenus b).
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MpunoxxeHue b
(pekomeHyemoe)

TexHoMornyeckmne cxembl NMPOM3BOACTBA NHBEKLNOHHbIX pa60T

MpurotoBneHne n HarHetTaHMe pacTBOpPOB Ha OCHOBe LEeMeHTa

Boga

1- eMKOCTb GEHTOHUTOBOTO pacTeopa
(cknapg rnuHonopolka),
2- eMKOCTb XUAKOTo cTekna,

3-

cknafj BAXYLULEero uemeHTa,
LleMeHTO—GeHTOHI/ITO—CVII'IVIKaTHbIe pacTtBOpPbI
(pacxog matepuanos Ha 1M pacTeopa)

B/U Boga n U'e':rem'
10 924 80
8 918 104
5 894 166
4 884 205
3 865 275
2 833 397
15 796 505

1.33 77 557
1 731 6S6
0.8 693 841

0.67 656 951
0.6 633 1024

BeHTOHUT, K&

12
u
13
16
18
20
25
28
35
25
23
31

4- pacTBOpOMeELlanka,
5-pacTtBOpoHacoc,

6- maHomeTp,

7- KpaH WapoBOiA.

Xnak.

CTekKkno.

nlkr
45/64

44/63
46/66
43/61
38/55
28/40
26/38
27139
24/35
18/25
16/24
14/ 21

MpumeyaHue - BTabnnuu/ BKNOYEHb MaTepuansl:

-Bofia no NOCT 23732.
-uemeHT no FOCT 10178,

MnoTtHOCTL
p-pa. ricm1

1.08
11
1.14
1.17
121
1.29
1.36
1.40
1.50
1.58
1.66
171

- 6EHTOHUTOBbLIM rAMHONOpPOWOK (6eHTOHNT) no TY 39-0147001-105-93 [10],

-xugkoe ctekno no FOCT 13078

KOHCTPYKUNA MHBEKLNOHHOM CKBaXXWUHbI

PucyHok B.1 - TexHonornyeckas cxema LeMeHTaLum rpyHTOB Yepe3 3a61BHble NePOPUPOBaHHbIE UHBHEKTOPSI

T10¢-8T'€C OdLOOH O1D



TexHonornyeckas cxema NpPUroToB/IEHNA N HArHETaHUA PacTBOPOB Ha OCHOBE LieMeHTa

1- eMKOCTb LieMeHTa.

2 - eMKOCTb 6EHTOHUTOBOIO FIMHOMOPOLLIKA,
3 - eMKOCTb XWAKOro CTekna.

4 - aBTOMaTUYECKMiA fo3aTop,

5 - Typ6yneHTHbIl cMecuTensb.

KOHCTPYKLUSI LLleMEeHTaLMOHHOWN CKBaXMWHbI

a) uemMeHTauusi Yepes KOHAYKTOp 6) LUeMeHTaLus yepes nakep

6 - NPOGKOBbIN KpaH.

7 - maHoMeTp,

8 - pacTBOpoHacoc,

9 « yHMBEPCA/IbHbIA U3MepUTeNb faBeHns

1 pacxoja

PUCyHOK B.2 - TexHonorunyeckasa cxema LeMmeHTalmMn rpyHToB

00
1HJ

yepe3 KOHAYKTOP UK nakep

T10Z-8T°€¢C UOHdLDOOH O1D



Yckoputesnb
cxaTblBaHus
LiemgHT B Okl cTekno, CaCl2)

CmecutenbHasn
ycTaHoBKa

YKpereHue rpyHToOB NHbEKLMEN

yepes naTpybok

YKpenneHue rpyHToB MHbEKUMER Yepe3 GypoBoii CTaB

BypoBoii cTaHoK

Hacoc
BbICOKOTO
faBneHus

(3aKNUUTENbHBIA 3Tamn) O6aenka ToHHens

Matpy6ok

r
Jr- \ ~n~
TexHonornyeckuii nosnok
30Ha yKpenneHus
VHbeKuMoHHas

CKBaXXMHa

MaTpy60kK

MeTannmueckoe TaMnoHaxHbIl YKpennérHbii
TPYHT

LieMeHTHO-CHUMKaTHbIe pacTBOPbI
(pacxopg matepuanioB Ha 1.0 m3pacTBopa)

LiemeHT Knak. MnoTtHOCTb
B/LII Bopa, n ' cTekno,
Kr p-pa, r’cm3
nlkr

2 924 80 45/64 1.08
15 918 104 44/63 11
1.0 894 166 46/66 1.14
0.8 884 205 43/61 1.17
0.5 865 275 38/55 121

MpumeuyaHune-B Tabnuuy BKAKOYEHbI MaTepunanbl:
- Boga no NOCT 23732,

- uemeHT no NOCT 10178,

- Xunakoe ctekno no OCT 13078.

PucyHok B.3 - TexHonornyeckasi cxema yKpensieHus rpyHToB yepe3 6ypoBOi CTaB U3 NoA3eMHON BblpaboTKuU
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TexHonornyeckne cxembl NMPUroTOB/IEHUA N HArHeTaHMA PacTBOPOB

1. MpuroToBneHne LLeMeHTo-6eHTOHUTOBOIO pacTeopa

BoZa
1- éMKOCTb UeMeHTa,
2 - eMKOCTb C 6EHTOHUTOM,
3 - pacTBOpOCMecCUTeNN,
4 - HacoCHas yCTaHOBKa,
5 - émKoCTb C nnacTudgukatopom C-3.
2. MpurotosBneHune pacrtsopa Mukpogyp
BoZa

CocTaBbl cycneH3uii Ha ocHoBe «MuKpoayp»
(pacxopg matepuanoB Ha 1.0 m3acTBopa)

N N HanmeHoBaHne En. BopouemeHTHOE
nn rnokasartene NU3M. COOTHOLUEHNEe
4 3.5
KOHCTPYKUNA NHBEKLNOHHOW CKBaXKUHbI (MaH>XXeTHOW KOJIOHHbI) 1 "Mukpoayp - R-X" Kr 230 259
2 Bopa n 919 909
3 Mnactudmkartop C-3 KT 2.3 2.6
4 TINOoTHOCTbL pactBopa r/cm3 1.15 1.17

MpumeuyaHune-B TabnuLy BKIOUYEHbI MaTepuanbl:

- Bofa no NOCT 23732,

- "Mukpogyp R"noTy 5735-001-17466563-09 [9],

- nnactudukatop C-3 no TY 5870-002-58042865-03 [18].

PUCYHOK B.4 - TexHonornyeckas cxema yKpensaeHns rpyHToB Yepe3 MaHXeTHbIE KOJIOHHbI
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MpUroToBrieHWE U HarHeTaHUe aKTUBUPYHOLWEro pacTBopa LaBesieBoli KUCMO0ThbI

ONA npeaBapuTesibHOW 06paboTKU rPYHTOB

Boga
Boma
CocTaB cu/MKaTHOro pacrtesopa (pacxos maTtepunanos Ha 1 m3pacTtBopa)

Ne En Pacxog matepuanos Pacxop pactBopos
Ne KomnoneHTh nam. Ha 1.0 M3 pacTeopa Ha 1.0 M3 rpyHTa
WNHBEKLVOHHbI/ pacTBOp A5 YKPEN/eHns TpyHTa

1 PacTtBOp cunukata Hatpus naoTHocTblo 1,235 r/cm3 n 300-400
350
2 PacTBOp WwasenesBoi KMCAOTbl NNOTHOCTBIO 1,235 r/cm3 n 700 - 600
PacTtBop ans npeaBapuTenbHOn 06paboTKM rpyHTa
3 PacTtBOp WaseneBoii KUCIOTbl NIOTHOCTLH 1,019 r/cm3 n - 170

MpurumMmeuaHue-B Tabnuuy BKIOYEHb MaTepuansb:

- Xunakoe crekno no F'OCT 13078,
- wasenesas kncnota no NOCT 22180.

1- emKoCTb pacTBopa LaBeneBoi KNCcnoThl, 4 - pacTBopoHacoc,
2 - eMKOCTb CUMKaTHOro pacTeopa, 5- maHowmeTp,
3 - pacTBopomeluaska, 6 - KpaH LUapoBOIA.

KOHCTPYKUMSA XUMNUYECKO CKBaXKUHbI

a) MpepBaputensHas obpaboTka rpyHTOB
pacTBOpPOM LLABE/EBON KUC/OTbI

acthanbTo6eToH

nepdoprpoBaHHas YacTb

MHbekropa 1= 1.0 m
(nepchopaums 010)

PucyHok B.5 - TexHonornyeckaa cxema cCUAnKaTusaunum rpyHToB

6) NHbekuusa rpyHToB
CU/IMKATHBbIM PacTBOPOM

acchanibTo6eToH
poesxes yactu TpoTyapa

nHbektopa L= 1.0m
(nepdpopaupa 010)

T10¢-8T'€C NOdLOOH OLD



a) bypeHue CKBaXKMH BpaLaTe/lbHbIM CNoco6oM 6ypOoBOIA yCTaHOBKOW C NPOMbIBKOIA
LIEMEHTHbIM WM BEHTOHUTOBLIM PAacTBOPOM.

6) YCTPOICTBO rPyHTOLEMEHTHbIX CBaiA N0 OAHOKOMMOHEHTHOM TEXHOMOMUN.

B) Y CTPOWCTBO FPYHTOLEMEHTHbIX CBali MO ABYXKOMMOHEHTHO TEXHONOTUN.

) YCTPONCTBO IPYHTOLEMEHTHbIX CBaii N0 TPEXKOMMOHEHTHOW TEXHOMOMMU.

PUCYHOK B.6 - MpuHUMNMaNbHble TEXHONOTMYECKME CXEMbI BIAIOB CTPYIHON LieMeHTaLmm
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b0

Komnnekc o6opyaoBaHUA Mo CTPYMHOW LemeHTaumm

1- cknaf CUMOCHbIN ANA XpPaHEHUS LeMeHTa.
2 - WHEeKOoBbI/ KOHBEWEp.

3 - cMecUTenbHbI PacTBOPHbI y3en.

4 - Hacoc BbICOKOTO AaBneHus.

5 - 6ypoBas ycTaHOBKa.

6 - rpsi3eBOii Hacoc.

7 - eMKOCTb A1 c6opa nysbnbl.
TexHonorna crabmnmsaynm rpyHTOB MeTOA0OM CTPYWMHON uemeHTaunn

a) BypeHue ckBaXMHbl BpawatesibHbIM CNoco60M
6ypoBOI yCTAHOBKOIW C MPOMbIBKOI BOAOW nnu
LLEMEHTHO-6EHTOHUTOBLIM PACTBOPOM.

6) YCTPOWCTBO rPyHTOLEMEHTHbIX CBali 1-0ii ouepegm
MeTOAO0M CTPYMHON LemMmeHTauum oyHTa ¢ 3agaHHbIMU
TEXHO/IOTMYEeCKUMM napameTpamu.

B) YCTPOMWCTBO (PyHTOLEMEHTHbIX CBail 1-0i1 ouepeau
r) YCTPONCTBO (PYHTOLEMEHTHbIX CBail 2-0i1 ouepegu.
) YKpensneHHblii MaccuB 13 PyHTOLEMEHTHbIX CBalii.

PrcyHOK B.7 - TexHonornyeckas cxema yKperieHusi rpyHTa CTPYNHON LieMeHTaumel
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00

MeTannuyeckoe TamMnoHaxHbIA 30Ha

PrucyHok B.8 - TexHonornyeckas cxema yKpenaeHus rpyHTOB rOPM30HTaNbHbIMU TPYHTOLEMEHTHBIMY CBasMU

YKpenneHHblIi

~
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a) UHbeKLMA yepes
KOHAYKTOp

MpunoxeHve B
(pexkomeHayemoe)

ObopyaoBaHMe CKBaXXUH

6) MHBbEeKUMs yepes B) MHBEKLMSA Yepe3 MaHXeTHYHo
nakep KONOHHY

>R

PucyHok B J1 - O6opyfoBaHUe CKBaXXWUH M CNOCOObI MHBEKLNN

4) cTpyiiHas

~
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a) NHBEKUNA (*)yHTOB METOA0M CprI7IHOI7I LeMeHTalnmn
BeToHHas [pyHTOLIEMEHTHasA

Ykpennsiembl it

PucyHok B.2 - O6opyfoBaHWe CKBaXXUH MPEBEHTOPHbLIM YCTPOCTBOM 1 METO/AbI MHBEKLMM

~
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IIpnaoxenne I

(crpaBOYHOC)

BypoBoe 1 MHLEKIMOHHOE 000pYI0BAHHUE 1J151 IPOU3BOICTBA padoT

Ta6numa [.1 — CMmecuTensHOE 000pYyIOBaHHE

E{MHHIIbT Crroco0bl IepeMeIBanus
INapamerps! win THIT 060- avepe PacrBopHbIi
n3Mepe- . i i
DY IOBAHHS P Typ6yJ1veHT FOPHSOHTaJII:‘I:II:H/I BeprukanbHbIH KOMILICKC
HHH — JOHacTHOM JIONIACTHOM TypOMHHBIN
. LICMCHTHBIH, . ILEMCHTHBIH,
Bun pactsopa IEMEHTHBIA . IEMEHTHBIA .
XMMHUYCCKHH CHUTMKATHBIN
3/
TIPOH3BOAHTENBHOCTS M 2-3 12-22 4 9-20 226
(o/mmm)
BwmectumocTs cMecuTens hi | 65 - 80 80 350 500 —2000 100 - 500
BwmecTumocTs HaKOIUTEIIS 1 - - - - 200 - 2000
q ;
acToTa BPAIICHUS CMECH 06/1\/an 9.2) 24 56 500 570 (100 -24.2)
TEJIHLHOTO Baja (¢
OJTyaBTOMAaTHYCC-
pYy4Has, I0JIyaBTo-
Cucrema yrpaBicHus pyuHas pyuHas pyuHas Kasi, ABTOMATHYCC-
MarHuYeCKast
Kasi
M -
OIHOCTE SHCEIPOIBIIA | kBy 3-4 1,5-2.1 1 4,0- 18,5 6,7-32.6
TEIst
T :
aGaI;“THHe PasyepH 1120 — 1450 1400 1065 1125 — 1452 2000 6058
JIHH
o MM 585 - 660 720 850 1125 - 1452 1330 — 2438
LIHPHHA
895 - 1000 900 1620 2000 — 2130 1650 — 2591
BBICOTA
Macca KI' 180 120 - 270 200 322 -980 850 — 4000

TOJB3YIOTCA MHUKCCPEI Ha OCHOBC BBICOKOCKOPOCTHBIX npeneﬁ.

HpI/IM CUaHHUC — I[J'ISI cMelnIeHus B HeGOIBIINX KOJIMIECTBAX BBICOKOJJUCTICPCHBIX IICMCHTHBIX PACTBOPOB, SIIOKCUAHBIX U ITIOJUYPETAHOBBIX CMOJI HC-

110Z-81°¢'C HOd.LDOH OLD
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Ta6nuua I.2 — HacocHoe o6opynoBanue

[TpuHIMI NEHCTBHA

[MapameTps! v T | EnuHAnE IDnynxep- | IlnyHxepHbIit
oGopyaoBai HSMEPpEIH Z[na(bpaf ) H.[eCTI’IIieH— Bunrosoii | ITopmmesoi Hnyﬂxfep_ e ABYX (Tpex)
MCHHBIN YaTbIn HBIN BBICOKOI'O KOMIIOHCHT-
JaBJICHUSA HBIH
CTpyHHasd | memeHTams;,
XHM. 3aKpe- IIEMEHTAIHS, XHM.3aKpell-
O6nacTh MPUMEHEHHS LEeMEHTAIHs LLCMCHTALMA IIEMEHTA- | XHM. 3aKpeIl-
JeHHe JeHue
uug JICHHE
N . o N . LIEMEHT- | IICMCHTHBIH,
Buj pacTBopa [IEMEHTHBIA | XMMHYCCKHl | LIEMCHTHBIH | IEMEHTHBIH, XHMHIECKI N N
HBIi XHMHYECKHI
2x2.8
TIpOH3BOITENBHOCTS Z{ “jf{’; 2-6 10 6-50 | 176-(60) | 6-200 | 55-620 | 5
JlaBneHue MIla 1,5 18 1,3-3,5 32-12,5 3,0-20,0 10 -900 10-20
Uncno TLIYHKEPOB . 1 : B ’_4 2.4 ’_3 2%
(ITHHAPOR)
ITHCBMa- SEKTPH-
N SNEKTPUYIEC- .
SHGKTpH‘leC- THYCCKHH, 3JIeKTpI/ILIeC- 3HeKTpI’ILIeC- - YCCKHH, 3JICKTPI/IIICC-
Tun npusoga N N . KW, TH{paB- N
KHit 3MeKTpHYEC- KHi KHit N AM3elb- KHI
. JTHYECKHI .
KHit HBIit
MomnocTs gBurarens kBT 7,5 8 1,5-5,5 7,5-100,0 | 2,2-30,0 | 56-520 2,2
Fabapurmsic pasmepu: 2500-3160 | 1110 900 2700 — 5000 730 6450
JunHa MM 950 — 1460 4600 450 1000 — 1250 480 2438 -
tumpra 1100 630 950 1260 — 2080 1370 2591
BBICOTA
Macca KT 470 - 560 150 22 -375 900 — 1050 280 15000 -

1102-81'¢°C HOdLOOH OLD
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Tabauua I3 — Byposoe obopynoBanue

Crroco6 Oypenms

E nanis
[Tapamerpst / Tun amepe
M3MEPCHHUS - - | -
Yaapiio Bp%ma BpaiarensHslii C morpysibIM yAap YHHUBepCcalnbHbII
TCIBHBII HIKOM
I'my6una Gypenus M 5-50 50 -100 50 50
Jduamerp Oypenus MM 46 — 151 85-105 Jo 350
Yacrora BpaweHus 00/MuH 0-150 0-220 10-76 0-240
VYennme nopaun xH 25 25-60 6 5-75
Kpyrstmmit MomMeHT xHw™m 1,2 0,25-4,20 - 10-32
N . IIacBmMarmacckmit, JM3enbHbli, IeKTpH-
Tun npuBoza ONEKTPUICCKUH, THIPABINICCKHIH N .
SNEKTPHYCCKHH 9CCKHH

MormHocTb IpHBOAA kBT 7,5 11 28 45,9 - 47,0

. Pama, .
Tur maccu Pama, ryceHUYHBII I'ycennunsiit

pacropHast KOJIOHKa
Fa6a‘:l“"‘““e PASMEPEE 1098 1360 1500 4320; 3930
S MM 316 830 665 790
P 223 1470 645 2440

BBLICOTA
Macca KT 174 — 680 310 —2000 360 2100 — 19000

1102-81°¢'C HO4d.LDOH OLD
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Ta6auma /1.1

Ipunoxenne J]

(pexomenyemMoe)

OcHOBHBIE BUAbI HHBCKIIUOHHBIX PACTBOPOB U UX XaPAKTEePUCTUKHA

XapaKTepUCTHKH MHBEKLHOHHBIX PACTBOPOB

XapaKkTepuCTHKH YK-

PEILICHHOIO I'pyHTa

Becosoe s Koag-
B MHBCKIIMOHHOTO cyclensyit, [TomBrx- (et
pacteopa Maornocts o0beMHOE I Bpews HOCTBH, CM fIpo- Q)HHBTpa-
Cocras pacTBopa pacTBopa, CXBaTbI- 9HOCTb,
o PacTBOpPOB — (BA3KOCTB, MIla UK IpyH-
COOTHOLICHUE CI13) Ta,
KOMIIOHEHTOB K 0 cM/c
Pazmiunbie  BHABI  Iie-
MEHTa
LleMeHTHBIC | ¢ MHCPTHBIMH W XHMH- 1,2-2,0 Bul(_) 3’5 i Qi? 18 —24 o 30 10+
YCCKUMH nobaBkamu ’
Pa3HOro HA3HAYCHHSA
PacrBopst HementHo- | Llement, mmHa, 100aBKH 1,50-1,65 or=1:1-1:4 2-4 18— 24 Jl0 25
CTa0MWILHBIC | IJIMHUCTBIC | Pa3HOro Ha3HAUCHHUS B:Il=1:3 10—-25
n Lementnsie | LleMeHT, mEMEHT ILTIOC 104—10 %
HeCTaOMIIL- il ¢} CT?YH- OCTOHHT, C CHIAKATOM 15-1.6 BiI1=08-12 y_4 18— 24 J10 30
HEBIC HOH HaTPUS U XHM. 100aBKa-
LEMCHTALNH | MH
Ha ocnoBe | Ha ocHoBe TOHKOAMC-
TOHKOANC- | HEPCHBIX IICMEHTOB C L1-15 BIl=6- 1 2,5 20 - 30 0,5— 105-10°
IIEPCHBIX IIacTH(UKATOPOM H yC- -4,0 30,0
BSOKYIIMX | KOPHUTEIICM CXBaTBIBAHHSA

1102-81°¢'C HOd.LOOH OLD



Ipoooncenue madauyovt J.1

XapaKTepI/ICTI/IKI/I HHBCKIUMOHHBIX PAaCTBOPOB

XapakTepUCTHKH YK-

PEILIEHHOTO TPYHTA

- Kond-
BuJi MHBEKIIMOHHOTO Becosoe m“m Toxsmx 05
CYCIICH3HIH, Bpemst | HOCTSD, ¢dunmeHT
pacTBopa ITnorHOCTH IIpo-
0OGBEMHOE U | CXBa- oM ¢brb-
Cocrag pacrBopa pacTBopa, CTEODOB Thima (o3 YHOCTb, Tpamm
r/em® P P MIla
COOTHOILICHHE | HHS, Y KOCTb, TpyHTA,
KOMITOHCHTOB cI3) K, cMm/c
Jleyxpactsop- Cunmkar HaTpus 1,35-1,44 1 0 “l@s-50 | 15-35 10 4 —
Hasl  CHIIMKa- - 53,
XITOPUCTBII KaNbIIHH 1,26 1 0,01 10 ¢
TH3ALHA
Pacreopsr Cuukar Harpust 1
CHJIMKATOB
OtBepoutenm:
oo Opnuopac- ¢ochopuas kucnora 1,04 -1,19 3-4
TBOPHAsi CH- | CCpHAsi KHCIOTa 1,025 0,87 0.5 a5 - y_4
JTUKATH3AIA | CCPHOKUCITBINA aMOMUHHH 1,060 0,47 16 3,0)
(MArKHe reim) | ajdrOMHHAT HaTPH 1,060 2,00 - 0,35
KpeMHEePTOPHCTO 1,050
BOJIOPOJIHAS KMUCIIOTA 1,037 0,01 — 0,02

1102-81°¢'C HO4d.LDOH OLD
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Oxonuanue mabnuyor /1.1

XapaKkTepUCTHKI
XapakTepHUCTHKH HHBCKITHOHHBIX PACTBOPOB YKPEIJICHHOTO
rpyHTa
Byt HHBEKIIMOHHOTO Becosoe Him Tlomsox- Koog-
pactsopa ITnorHOCTE CYCHCH3HH, Bpewms HOCTD, Ipo- Quuneirr
00BeEMHOE UIS cM nb-
Cocrag pacTBopa pactBopa, CXBAaTBI- YHOCTb,
r/em? pacIBopon BaHMs, 4 (- MIla pat
COOTHOILLEHHE KOCTb, IrpyHTa,
KOMITOHEHTOB cim3) K,.cm/c
Onaopac-
TBOpHas cu- | Cuimkar HaTpus, 1 0.5
JIMKaTH3asi | KPeMHEPTOPHUCTO 1,3 _i_ (3-5) | 20— 40
(TBEpOBIC BOJIOPOIHAS KUCIOTA 1,08 -1,10 0,2- 0,3 106
reJIH) 10
Kap6amuunas cmonmamap- | 1,08 — 1,16 1
PacrBopsl xu KM, orBepaurenu: 0.07 G-14) | 030
CMOJI IABEIICBas KHCIOTA 1,03 - 1,04 0,03 -0,15 4
COJISIHASI KUCJIOTA 0,04 — 0,10
Bcenenennsie | [lommyperanossie  wnm Bonomnonasnenne,
MoJIMMEpHBIe | monuMepcunukarusie | 1,05 - 1,30 1 0.07 crabmin3aims
pacTBOpEI CMOIJIBI, 1,01 —1,25 1 0.50 BOJOHACHIIIICHHBIX
OTBEPAUTEIIN I'PYHTOB
[Ipumevanus

1 B:11 — BOIOIIEMEHTHOE OTHOIIICHKE pacTBopa, L:I' — BecoBoe COOTHONIEHHE IIeMeHTa U MHHEI B pactBope (TOCT 4.233).

2 Becoroe mwin 06beMHOE COOTHOLICHHE KOMIIOHEHTOB ONPEeIsAeTcs MO pe3yabTaTaM Moa00pa cocTaBa pacTBOpa B Ja0OPaTOpHHL.

3 CrabwibHbIe H HeCTAaOMIBHEIC PACTBOPHI — HHBEKIOHHEIC PACTBOPHI HA 0CHOBE MIHCPATBHEIX BSLKYIIHX, BOMOYACPKHBAIOMIAS CTIOCOOHOCTE KOTO-
PBIX, COOTBETCTBEHHO Ooiee win menee 95 % (TOCT 4.233).

4 OTBEpAUTEIN K HHBEKIIMOHHBIM PAacTBOPaM — PacTBOPHI KHCIIOT, HIeJI0UeH, TONUMEPHBIX MaTepraioB, 00eCIIeUNBAIOIINE CXBATHIBAHNE U TBEpICHIE
PacTBOPOB.

5 BeneHeHHBIE TTOIMMEPHBIE PACTBOPHI — OJTHO WITH IByXKOMITOHEHTHBIE COCTaBbI Ha OCHOBE TOIMYPETaHOBBIX WM IOIMMEPCIIMKATHBIX MaTepHasIoB,
yBeJanunBaromyecs B oobeme B 2 — 30 pa3 B BOTHOH cpesie, IpelHa3HauCHHBIS U1 BOJOMOAABICHUS, TepMETH3ALIH BONONPOSBICHHH B CTPOUTEABHBIX

KOHCTPYKIMAX M I'PYHTAX W YKPCIUICHWA I'PYHTOB, B OCHOBHOM, OGBOZ[HCHHHX.

110Z-81'€'C ©HO4.LDOH OLD
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Ipnaoxenue E

(pexomenayemMoc)

DopMbl KYPHAJIOB MPOH3BOACTBA PaboT

7KypHaa npou3BoacTBa OYPOBBIX padoT

TapameTpsl GypeHHS CKBaXKHH Bpews Gype-
VYyacrox Homep Byposoe
[ara, riyOuna, | auamerp, [ yron Hu, IIpoGypeno Ilon-
pabor, CKBaXH- e obopymao- IIpumeuanns
CcMeHa M MM Oype- Ha4aJ0-KoHel, | 3a CMEHY, M ITUCh
MECTO HBI BaHHC
HUSA 4, MHH
1 2 3 4 5 6 7 8 9 10 11
CTpouTenseTBO

(manMeHOBaHUCE OOBCKTA, YIACTKA)

1102-81'¢'C HOdLOOH OLD
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JKypHaa MHBEKIHH TPYHTOB IeMEeHTHBIMH PacTBOPaMH

Cocras pacTBopa, T Texuan-
I'my6buna | Buou ; B/ O6BeM Hasnenne | Hcmon-
Hara, | Homep 0 30p auc- | Ipume-
CKBa)KH- Mapka pacTtBopa, | Harsera- HHTEIb,
CMeHa | CKBa)KHHBI HeMEHT | n00aBKH TAHUMH, | YaHHE
HBl, M | LIEMEHTa Y mua, MIIa | ©.11.0.
®.1.0.
1 2 3 4 5 6 7 8 9 10 11 12
CrpourenbeTso
(HanMeHOBaHNe 00BEKTA, y4acTKa)
KypHan HHBeKIMH TPYHTOB KapOaMUIHBIMH CMOJAMH
3a0uBKa HHBCKTOPOB Cocras pacTBopa Harueranue pacrsopa
aBencBas
Tmy6u- | Kap6ammmnas cMoma = Bpewms
Homep KHCJIOTa Jasnenne | Mcmon- | Texnamsop
Ha 3a- : resicobpa- | O6sem pac- [Mpume-
3ax0/- XOIKH [Tnot- O6nen ILnor- O05b- o HarHeTa- | HATENb, | THCTAHIHH
30BaHud, TB JI YaHHUC
KA ’ HOCTD, | moctn, v, | em, pa, s, MIa | @.1.0. ®.N.0.
M 3 I 3 MHH
vy, /M r/cMm i}
3 4 5 6 7 8 9 10 11 12 13 14
CrponTenscTBO

(HanMeHOBaHKe 00BEKTa, YUacTKa)
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CTO HOCTPOM 2.3.18-2011

fiHOI IeMeHTALlH TPYHTOB

JKypnaua OypeHunsi CKBa:KMH M HATHETAHHSI PACTBOPA NPH CTPY

54

IIpu-
Meda-
HHE

17

& .1.0.
OTBECTC-
TBCHHO-
TO JIHIA

16

Pacxon
ICMCHTA
Ha
CBAIO,
KI

15

Cocras
pactBopa

SUHIMIOHIO
QOHLHOWAIIONOY

14

BIHOWOM exdelN

13

ITapameTpsl TEXHOIOTHH

eIN ‘edoaroed
KUHBILOHIBH OUHOIgR]]

12

HUW/IW ‘edOL
-UHOW BIWOTTOI 1100d0oX)

11

HUN
/00 ‘sunomedd aroodox)

10

W “YoHAddod drowenyy

LI
“10HAddO( 0aLOORUIOY

ITapamerps! cBan

W ‘uegd diomwuyy

W ‘Uedd BHULT]

W ‘[IHIDKBENO BHUL]]

<
o ‘HIf

-exurdod M eHOINEH Ir0IA

ITHIDKRENO o\

YuacTok
JIOKCHHUC
CBaii)

CrpourennscTBo

(HaMeHOBaHHE 0ObEKTA, yIacTKa)



KypHaa ruipaBin4ecKkoro onpodoBanus CKBaKHH

CTO HOCTPOM 2.3.18-2011

Vaensnoe BOAonor-
Pacxon
Homep JIOIICHUE,
asneHue O6bem Bpewms BOIBI B
CKBaXKH- q=Q/PL,
BOJIBI B 3aKa- HATHE- orpo-
Ne | [ara, HB, . . | /(vmEMM.BOZ.CT.)
30HE, P, M YAHHOH TaHUA Oyemoii
NI. | CMEHA | JUIMHA OIl- Ka)XI0€ Ha
= BOJHOIO BO/IBI, Bousl, T, | 30me, Q, cpen-
po6yeMon CTYIICHH
croiba V, 1 MHH J/MUH Hee B
30HEI, L, M THAPOOTIPO-
(VIT) 30HE
6oBaHHA
1 2 3 4 5 6 7 8 9
CrpouTenscTBO

(HanMeHOBaHHe OOBEKTa, YIACTKA)
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IIpnaoxenune K

(pexoMeHyemMoce)

(I)OpMLI OTYETHBIX JOKYMEHTOB

7K.1 ®opma aKkTa rHAPOONPOGOBAHHS KOHTPOJIbHOH CKBAKMHBI

AKT
onpoOOBaHMs KOHTPOIBHON CKBXHHBI No

BBIITOJIHCHHOM

(HaHMEHOBAHHUE COOPYKCHHA)

Komrccnd B cocrase:
IIpeCTaBUTEIN CTPONTENBHO-MOHTAKHON OpraHu3alun

« »

20

(P.1.0., 1oMmKHOCTD)
TIPCACTAaBUTCIIA 3aKa31InKa

(P.1.0., TOmKHOCTD)
IIPEACTAaBUTEIIS MIPOSKTHOM OpraHu3aIiui

(®.H.0., 10mKHOCTD)
MPOBEJIa OIPOOOBAHNE KOHTPOIBLHOM CKBAKHAHBI No
M IOCTATOYHOCTH BBITOJIHCHHBIX CMCHTAILIMOHHBIX PaOoT.
MecTomonoxxenne CKBaXKUHEI

I TIPOBCPKH PE3YJIILTAaTOB

(y4acTok, mukeT, NeNe cOCeTHIX CKBaXKHH)

FJIy6I/IHa CKBa)XHHBI, 30HbI, YCTAHOBKA TaMIIOHa

PG3yJ'II:TaTI:I HUCIBITAHUA

HcnpiTanne Bogok LleMenTaIms
, ViensHOE BOIO-
I'my6uHa wH- MomntHocTh A . Ilornomenue 1e-
TeDBANA. M SOHDL M Hasnenue, MIOMIO-IEHHE, Jasnenmue, MeHTa Ha
p ? ’ MIla (krc/cm?) | a1/(MuH-MM BogHOoro | MIla (kre/cm?) .
cTo6a) ?
3aKIoueHIe MO Pe3yAbTaTaM HCIIBITAHMS
IIpencraBuTENE CTPOUTEIBLHO-MOHTAXKHON OpraHu3alil
(moamucE)
IIpencraBurens 3axa3zunka
(moxmucs)
IIpencraBuTells IIPOCKTHON OpraHU3aLuu
(moamucs)
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7K.2 ®opma akTa 0CBHAETEJLCTBOBAHHUSA CKPBITHIX padoT
(mo ITTACH Ne 11/94 [17])

AKT
OCBH/ICTCILCTBOBAHUS CKPBITHIX padoT
« » 20 r

(HauMeHoBaHUE padboT)

(HaIMEHOBAHHE 37aHUS, COOPYKEHIU)

110 azpecy

(pation 3acTpoiiku, KBapTai, yauma, Ne joMa U Kopmyca)

Komucens B cocrase:

IIPEICTABUTENS CTPOUTEILHO-MOHTAXXHOW OpraHu3aluu

(D.M.0., 1OIKHOCTE)

HpCACTABUTCIIA TCXHUYCCKOTIO HA/A30pa 3aKa31uuKa

(®.1.0., 10mKHOCTD)

TIPEACTABUTEINS POSKTHON OpraHu3aiun

(D.1.0., 10mKHOCTD)

MPOU3BEIIA OCMOTP PabOT, BHIIOIHEHHBIX

(HaIMEHOBaHHE CTPOUTENHEHO-MOHTAXXHOH OpraHH3aIlIH)

Hu COCTaBHujIa H&CTO;IH_[I/Iﬁ aKT O HIKCCIICAYIOIICM:

1. K ocBHICTCIIECTBOBAHHIO M PHEMKE TIPSABIBICHBI CICAYIONIHE PAOOTHI

(HanMeHOBaHHE CKPHITHIX paboT)

2. PaGoTBI BBITOTHEHBI IO TTPOCKTY

(IpoeKT cepul, HAUMEHOBaHUE POEKTHOU opraHu3anuu, Ne ueprexell U gaTa UX cOCTaBICHUSA)

3. Ilpw BHITOMHEHNN paboT MPUMEHCHEL

(HaI/IMeHOBaHI/Ie MaTepHuaaoB, KOHCprKHHﬁ,HB}IGHI/Iﬁ C YKa3aHnueM MapKH, TUIIa, KaTCrOprUN KaueCTBa 1 T.H.)

4. lara Hayana pabot « » 20

5. Jlara oxoH4aHus pabor « » 20
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Pewenue komuccuu

PaboThI BBITOTHCHBI B COOTBETCTBHH C IIPOCKTOM, CTAHAAPTAMH, CTPOHTCIBHBIMA HOPMaMH M OTBCYAIOT
TpeOOBaHUAM HX IPUEMKH.
Ha ocHOBaHMYM M3JIOKESHHOTO Pa3pelaeTcsi MPOU3BOACTBO MOCISAYIOINX padoT Mo YCTPOHCTRY (MOH-

TaxYy)

(HauMeHoBaHUE PAOOT W KOHCTPYKITHH)

IIpeacraBuTellb CTPOUTEALHO-MOHTAKHON OPraHU3alul

(moxmucs)
[TpencraBuTens TEXHUYECKOTO HAA30pa 3aKA3UNKa

(moxnuck)
IIpencraBuTels IIPOSKTHON OPraHU3aluu

(moamHCE)
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7K.3 ®opma akTa npueMKH padoT

AKT

NpHeMKH padoT

Komuccusa B cocrase:

MPEICTaBUTENSA CTPOUTESIIEHO-MOHTXHON OPraHN3aIlni

(®.1.0., nomKHOCTD)

IIPECACTABUTECIIA 3aKa3UnKa

(©.1.0., T0mKHOCTE)

MMPEACTABUTENA MIPOSKTHOM OPraHNu3aly

(®.J.0., 10MKHOCTD)

03HAKOMMJIACH ¢ HCIIOJIHUTEIILHOM JTOKYMCHTALMEH, ITPON3BEIa OCMOTP paboT, BHIIIOTHEHHBIX

(HaUMEHOBAaHHE CTPOUTENHHO-MOHTAXXKHON OpraHU3aluH)

M COCTaBMIa HACTOAIIHUN aKT O CICAYIOIICM:

1. K 0cBHOETEIBCTBOBAHHIO M IIPHEMKE ITPECABABICHB! PA0OTHI 110 YCTPONCTBY IPYHTOLIEMEHTHBIX CBaH

HA y4JacTKe

2. PaGoTHI BEITOTHEHBI IO IIPOEKTY

(HaHMeHOBaHI/le HpOGKTHOﬁ OpraHnnsanun,

Ne yepTexeli U JaTH HX COCTABICHHSA)

3. lns NpHTrOTOBIICHUS PaCTBOPOB HCHONB30BAJIHNChH

(HaI/IMeHOBaHI/le H PE3YIBLTATEI BXOTHOTO KOHTPOJIA MaTepI/IaJIOB)

4. Ins HarHeTaHus1 IPUMEHSIICA

(BUJ PacTBOPa, COOTHOIICHHE KOMITOHCHTOB, XapaKTePUCTHKH PacTBOpa)

5. [IpuroToBiICHHE M HArHETAHHE PACTBOPOB IIPOH3BOAHIOCEH

(TUII CMECUTENIBLHOTO M HATHETATeIBHOTO 000pYy/I0BaHHA)

(TexHONOrHYEeCKHE MapaMeTpsl HaTHETaHAA PacTBOPOB, JaBJI€HHE, CKOPOCTh MOABEMA MOHUTOPA, PACXOJ PaCcTBOPA H T.II.)

6. Pa6oty npoussoauia Gpuraga

(d.1.0., 6puramupa)

7. Pe3ynsraThl KOHTPOJNBHBIX pabor

(BUI KOHTPOJIS, HOMEPa KOHTPOMBHBIX CBai,

CKBa’XHH XapaKTCPUCTUKH I'PYHTOIIEMECHTHOTO MaTepI/laJIa)
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8. [lara nagana pabor « » 20

9. lara oxoH9aHNA paboT  « » 20 r.

Pewenue komuccuu

PaboTh! BLITOIHEHE! B COOTBETCTBHH C TIPOCKTOM

M OTBCHAIOT Tpe6OBaHI/IHM UX TIPUCMKH.

Hpel['bﬂBHeHHBIe K IIPUCMKC pa6OTBI, YKa3aHHBIC B ITYHKTC 1 HACTOALICIO aKTa ITPUHATEBL C OHGHKOI‘/‘I

KayuecrBa

Ha ocHOBaHMY M3105KEHHOTO paspemacTCs NpOMU3BOACTBO

HpeZ[CTaBI/ITeHL CTpOI/ITeJILIIO—MOIITa)KIIOﬁ Opranuzanun

(moxmucH)

IIpencraBurens 3akazunka

(moAmucE)

IIpencraBuTels IIPOSKTHON OPraHU3aLuU

(moamucs)
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bu6anorpagus

Cranpapr

OAO «I"a3mpom»
CTO TI'a3npom
2-3.2-293-2009

Caog mpaBun

CII 3.02.01-83

JIOKyMEeHTBI HOPMATHBHEIC A NPOCKTHPOBA-
HHS, CTPOUTENECTBA H YKCILTyaTanui 005EKTOB
OAO «I"azmpom». Komnonentsl OypoBbIx pac-
TBOPOB. TepMunbl U onpenenenns. Knaccudu-
Kalus

ITocobue 1O MPOM3BOACTBY PabOT MpH yCT-
potictBe ocHoBanuii 1 Gpynnamentos (k CHull
3.02.01-83)

PykoBOZCTBO MO (pU3NKO-XUMUYSCKOMY YKPETUICHHUIO TPYHTOB MPH CTPOUTEIBC-

1Be CeBepo-Myiickoro xenesnogopoxkuoro tonnens. [[HUNC M.1989 r.

CTaH,I[apT opranuvsanvuu
000 «TOPTEQOCTPOWN»
CTO 86494684-001-2010

MockoBcKHEe TOPOACKHE CTPO-
UTENbHBIE HOPMBI

MI'CH 2.07-97

CBox mpaBmi

CII 32-105-2004

CBox mpaBmi

CII 50-101-2004

NHBeKIMOHHOE 3aKperieHue rPyHTOB € IIPH-
MEHEHHEM O0C000 TOHKOAUCHEPCHOrO MHHE-
paneHoro Bsakymero (OTAB) «Mukpomyp».
IlpaBuna NPOEKTUPOBAHMS M IPOH3BOICTBA

pabor

OcHoBanus, (GyHIaMEHTHI M MON3EMHBIE CO-

OpYKEHUS.

MeTponoauTeHb

IIpoekTupoBaHe H YCTPOMCTBO OCHOBAaHHHA U

(hyH1aMeHTOB 3/aNuii U COOPYKESHHIA

Bpoiin N.U. Crpyitnas Texnonorusa. Y4ae6Hoe nocodue. M. U3narenscTBo

«Acconuanys CTpOUTENBHBIX By30B». 2004 1.
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[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]
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TexHuueckue yciuoBus

TY 5735-001-17466563-09

TexHu4eckue ycioBus

TY 5751-001-41219638-2010

BenoMcTBEHHBIE CTPOUTENB-
HBIE HOPMBI

BCH 34-83
CaHHUTapHO-3MUIEMHUONIOTH-
YeCcKHe MPaBUiIa U HOPMATUBBI
CanlTum 1.2.2363-08
PykoBomsiiuumii JOKyMEHT

P/ 11-05-2007

PykoBogsmuii 1OKyMeHT
P/1 51-60-82

CBon npaBuin
CII-11-105-97

®opma UTACH Ne 11/94

CBon nmpasu

CII-12-136-2002

0Oc000 TOHKOAUCTIEPCHOE MUHCPATHHOE BIKY-
mee Mukponyp R (Microdur R). TY
I'muHOMOpONIKY /TS TIpUTpy3a 32005 MPH LIH-
TOBOW NPOXOAKE TOHHEJIEH MU JIPYIMX CTPOU-
TENbHBIX padot

IleMeHTaIMs CKATLHBIX OCHOBAHWH THIPOTEX-

HUYECKHUX COOPYKEHUH

Kanmeporenmnsie $hakTopsl 1 OCHOBHbIE TPe6o-
BaHM K MPOPHIAKTUKE KAHICPOTeHHOH Omac-
HOCTH

Hopsnok Benenws o6mero U (WIH) CIEIHAIb-
HOTO JXypHaJa y4eTa BHIIOJHEHHI paboT mpHu
CTPOUTENHCTBE, PEKOHCTPYKLHH, KAMHTATEHOM
pemonTe 00bEKTOB KAIIUTAIBHOTO CTPOUTENHC-
TBa

ITopons! ropuste. UHCTpyKIHs 110 0TOOPY, KOH-
CepBalUK U XPAHEHUIO KEPHA
Hixenepno-reonoruueckne M3BICKAHUS TS
ctpoutenscrBa. Yacte VI IlpaBuma mpows-

BOJICTBA T€OPU3NIECKUX UCCIIEI0BAHUI

AKT OCBHIETENbCTBOBAHUS CKPBHITHIX padoT

Pemenns mo oxpaHe Tpyna ¥ MPOMBIIIIICHHOMN
0€30MacHOCTH B IIPOEKTaX OPraHU3aLUK CTPO-

UTEIThCTBA U MPOEKTaX MPOM3BOACTBA padoT
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OKC 91.100.15, 91.200

Buet pabot 5.6 u 5.7 mo npukasy Munperrona Poccuu ot 30 nexabps 2009 . Ne 624.
Kirouessie ciioBa: ocBoeHHe MoA3eMHOTO TIPOCTPAHCTBA, YKPEILICHHE TPYHTOB, HHBEK-

HUOHHBIC METOJBI B CTPOUTCIILCTBE
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