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BBenenue

Hacrosmuit  ctanmapt pa3paboTaH B COOTBETCTBUM C IPOTPaMMOM
crangapTusanuu «HamumonanpHOro o0beauHeHust crpouTenei» Ha 2010 — 2012
TOJIBI.

[lenbto pa3pabOTKM cTaHaapTa sBiseTca peanu3anus B HanuonambHOM
oO0benuHeHUU  cTpouTenedt  ['pamoctpomtensbHoro  koaekca  Poccuiickoit
Oenepanuu, DenepanpbHoro 3akoHa oT 27 mekabps 2002 r.  Ne 184-d3 «O
TEXHUUYECKOM perynupoBaHun», denepanpHoro 3akoHa ot 30 aexadps 2009 r.
Ne 384-D3 «O 6e30macHOCTH 3/IaHUN B COOPYKEeHMID», DeneparbHOro 3aKoHa OT
01 nexabpst 2007 1. Ne 315-D3 «O caMoperynupyeMbIX OpraHU3alUsAX W HHBIX
3aKOHOJATEIBHBIX M  HOPMATUBHBIX aKTOB, JEHUCTBYIOIIMX B  00JacTu
CTPOUTEIIHCTBAY.

ABTopckuii  komuiektuB: B.E. Mepkun, B.M. [[vinkos, B.B. Yebomaes,
I".0. Cmupnosa, B.b. Huxonopos, H.M. Heanosa, P.A.Jlesuxos, JI.A. Bopooves
(Pumman OAO ITHUUC «HULL «ToHHEIH 1 METPOIIOIUTCHBD ).

B nmpunoxenune A craHjapTa BKIIOYEHA HWHXKEHEpPHAs METOJIUKa
OTpeIeJICHUs] aKTUBHOTO JIaBJICHUSI MpUTpy3a 3a00s IIUTa, KOTOopasi pa3padoTaHa
Bopoobvesvim JI.A u Yebomaesvim B.B. (OGununan OAO HHUNC «HULL «Tonnenu

U METPOIIOTUTECHBI» ).
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CTAHIAPT HAIIMOHAJIbHOI'O OB bEIMHEHU A CTPOUTEJIEM

OcBoeHue MoJA3eMHOI0 CTpouTeE/JILCTBA

COOPYXEHME TOHHEJIEH TOHHEJIENPOXOAYECKUMUA
MEXAHU3NPOBAHHBIMU KOMINVIEKCAMMU C
WCIHOJIb30BAHUEM BBICOKOTOYHOM OBJEJKH

Tunneling with Tunnel boring machines (TBMSs), using precast concrete
segments (PC segments)

1 Ob6aacTh NpUMEHEHUS

1.1 Hactosmuii cTaHmapT pacmpoCTpaHseTCs Ha TOHHEJIETPOXOTUECKUe
komiuiekchl (maniee TIIMK) co cOopHOM BOJOHENMPOHUIIAEMOW OO0ACIKON U3
BBICOKOTOYHBIX JKEJIe300€TOHHBIX OJIOKOB JJIi COOPYXKEHHS TPaHCHOPTHBIX,
THAPOTEXHAYECKNX,  KOJUICKTOPHBIX  TOHHENEH B  TPYHTaX  pa3IudHOU
YCTOMYHUBOCTH.

1.2 Crangapt ycTaHaBIMBAET MpaBUJa BHITIOJIHEHUS M KOHTPOJs pabort, a
TaK)XK€ OCHOBHBIC TPEOOBaHMS K KOHCTPYKIIUSAM OOJEIKH, IMOAXOAY K MX pacyery,

OIIPCACICHUIO TCXHOJIOIMYCCKHUX ITapaMCTPOB.

2 HopmaTuBHBIE CCHIJIKH

B nHacTosimieM craHaapTe UCHOJIb30BaHbl HOPMAaTUBHBIE CCBUIKM Ha
CJIEAYIOIINE CTAHAAPTHI U CBOJIbI ITPABMUIL:

I'OCT 4.233-86 Cucrema nokaszaresnen KadyecTBa MPOYKITUH.
CrpoutenbctBo. PacTBopsI cTponTensHbie. HomeHknaTypa nokasarenein

I'OCT 12.1.005-88 Cucrema craHmapTtoB Oe3omacHoctd Tpyaa. OOrme

CaHUTAPHO-TUTMEHWYECKUE TPEOOBAHMS K BO3IYXY PaboUeid 30HbI
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I'OCT 12.1.007-76 Cuctema cTaHZapTOB O€30MACHOCTH Tpyaa. BpemHbie
BeriecTBa. Knaccudukarys u odrme TpeboBaHMs 0€30I1aCHOCTH

I'OCT 12.3.009-76 Cucrema crtaHmapToB Oe€30macHOCTH Tpyna. PaboTbl
MOrPY304HO-pa3rpy30uHble. O0Hwe TpedoBaHus O€30MaCHOCTH

I'OCT 310.3-76 Llementsl. MeTonbl ompenenacHUs: HOPMaJIbHOW TyCTOTHI,
CPOKOB CXBaTbIBaHUS M PABHOMEPHOCTH U3MEHEHUsI 00beMa

I'OCT 310.4-81 Llementsl. MeToibl onpeAeneHus npeaea NpoYyHOCTH MPU
U3rube u CKaThuu

I'OCT 310.6-85 Ilementsl. MeTOIbI OTIpEACICHUS BOIOOTACICHUS

I'OCT 4598-86 ILnuTel 1peBeCHOBOJIOKHUCTBIC. TeXHUUECKHUE YCIOBUS

I'OCT 5382-91 llemenTel M Marepuaibl IIEMEHTHOTO IPOM3BOACTBA. MeTomibl
XAMHUYECKOTO aHAJIH3A.

I'OCT 5802-86 PactBopbI cTpouTenbHble. METOIbI HCTIBITAHUN

['OCT 7473-2010 Cwmecu GetonHbie. TexHUYECKHE YCIOBHS

['OCT 8267-93 Illebenr u TpaBuii W3 IUIOTHBIX TOPHBIX TIOPON  JUIA
CTPOUTENBHBIX pa0boT. TeXHUYECKUE YCIOBUS

['OCT 8735-88 Ilecok mmst CTpOUTENBHBIX padOT. MeTOABI UCTIBITAHUI

I'OCT 8736-93 Ilecok st cTpouTenbHBIX paboT. TEXHUYECKHE YCIOBHS

I'OCT 9077-82 Ksapry MoJIOTBI MBUICBHAHBIA. OOIME TEXHUUYSCKHEC
yCIOBUS

['OCT 9179-77 U3BecTh cTpouTenbHas. TeXHUYECKUE YCIOBUS

I'OCT 10060.4-95 beronsl. CTpyKTypHO-MEXaHHYECKHA METON YCKOPEHHOTO
ONPEAEIEHUS MOPO30CTOUKOCTH

I'OCT 10178-85 IloptnanaiieMeHT M IUIAKOTIOPTIAHIIEMEHT. TexHu4YecKue
YCIIOBHS

I'OCT 10181-2000 Cmecu 6eTonHBIe. METOIbI HCTIBITAHUI

I'OCT 10210-83 TaiikoBepThl pyuHble THeBMaTtuyeckue. (OCHOBHBIE

napameTpsl


http://www.vniiki.ru/document/4137476.aspx
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I'OCT 12730.5-84 beronsl. MeTop! onpeeieHrs BOAOHEPOHUIIAEMOCTH

I'OCT 13015-2003 M3nenust xene300€TOHHBIC W OCTOHHBIE JIJIsI CTPOUTEIILCTBA.
OOmme Texuuueckue Tpedosanus. [IpaBua npreMku, MapKUPOBKH, TPAHCTIOPTUPOBAHUS
Y XpaHCHUSI

I'OCT 13078-81 Creksio HaTpueBoe KHUIKOE. TEeXHUUECKUE YCTIOBHS

I'OCT 18105-2010° BeronsL. [IpaBriia KOHTPOIsS U OLEHKU IIPOYHOCTH

I'OCT 18481-81 Apeomerpbl M IWIMHAPHI CTEKIIHHBbIE. OOIIME TEXHUYECKUE
YCIIOBUS

I'OCT 23732-79 Bopa i OETOHOB M pacTBOPOB. TeXHUYECKUE YCIIOBUS

I'OCT 24211-2008 [HoGaBku njsi OETOHOB U CTPOUTEIBHBIX PAaCTBOPOB.
OO0111e TEXHUYECKUE YCIOBUS

['OCT 25818-91 3omnbl-yHOCa TEIJIOBBIX AJIEKTPOCTAHUUNA JUisi OETOHOB.
TexHuyecKkue ycioBus

['OCT 26433.0-85 IlpaBuiia BeimtosiHeHUs u3MepeHui. OO1Ire MOI0KEHUS

['OCT 26633-91 betonbl TsKenable W MEJIKO3EPHUCTBIE. TeXHUYECKHE
yCIIOBUS

I'OCT 26798.1-96 llemenTsl TaMIOHaXHBIC. MeTOIBI HCTIIBITAHUMA

I'OCT 28013-98 PactBopsI cTpouTtenbHbie. OOMIE TEXHUYECKUE YCIOBUS.

I'OCT 28570-90 Bbetonsl. MeTonbl onpeeneHus] TPOYHOCTH IO o0pasiam,
OTOOpPaHHBIM M3 KOHCTPYKIIUN

I'OCT 30108-94 Marepyianel © wW3AeIusl  CTpouTesbHBIC.  OnpenencHre
y1elTbHOM 3P PEKTUBHOM aKTUBHOCTH €CTECTBEHHBIX PaIMOHYKIIHIOB

I'OCT 30515-97 Ilementsl. OO1IME TEXHUYECKUE YCIOBUS

I'OCT P 53231-2008" Beronsl. [IpaBmia KOHTPOJIS ¥ OLIEHKH POYHOCTH

" Beoautcs B JelicTBue Ha TeppuTopun Poccuiickoit ®enepauuu ¢ 01.09.2012 smecto TOCT P 53231-2008
™ Bmecto TOCT P 53231-2008 Ha Tepputopuu Poccuiickoit ®enepauuu ¢ 01.09.2012 peojurtcs B aeiicreue TOCT
18105-2010
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-CIT149.13330.2010 «CHull 12-03-2001 be3onacHocTh Tpya B CTPOUTEIHCTBE.
Yacts 1. O61me TpedboBaHuUs»
CI163.13330.2012 «CHull 52-01-2003 betoHnbIe U Kee300€TOHHbIE
KOHCTPYKIMH. OCHOBHBIE TTOJIOKEHUSD
CI1120.13330.2011 «CHull 32-02-2003 MeTpornoauTeHbn
CHuII 11-105-97 HNuxeHepHO-Te0I0rnYecKue M3BICKAHUS VIS

ctpoutenbeTBa. Yacts VI. [IpaBuia mpousBoacTBa reopu3nuecKuX UCCIeI0BaHII
[Ipumeuanue — [Ipu MOJB30BAHMM HACTOSIIMM CTAHAAPTOM IPOBEPUTH JICHCTBHE
CCBUIOYHBIX CTaHJAPTOB M CBOAOB MPABUJ B MH(POPMALMOHHOM CUCTEME OOIIETO MOJIb30BaHUS —
Ha ouIMaNbHBIX caliTaX HaIMOHAIbHOTO oprana Poccuiickoit denepannu mo cTaHAapTH3IAUU
1 HOCTPOM B cetu VIHTEpHET MIIH 1O €XKETOIHO H3/1aBaeMbIM HH(MOPMAILIMOHHBIM YKa3aTellsM,
OIyOJIMKOBAaHHBIM IO COCTOSIHHIO Ha 1 siHBaps Tekyuiero roja. Eciy cChbUIOYHBIN JOKYMEHT
3aMEHEH (M3MEHEH), TO MPH M0Jb30BaHUU HACTOALIUM CTaHIapPTOM CJIEIYET PyKOBOJICTBOBATHCS
HOBBIM (M3MEHEHHBIM) IOKYMEHTOM. Eciu CChUIOYHBIN OKYyMEHT OTMEHEH Oe3 3aMeHbI, TO
MOJIOKEHUE, B KOTOPOM JIaHA CChUIKA HAa HEro, MPUMEHSETCS B YacTH, HE 3aTparuBarollell 3Ty

CCBLIKY.

3 TepmMunbl U onpeeeHUs

B Hacrosmiem craHgapTeé NPUMEHEHBI  CIEAYIONUME TEPMHUHBI  C
COOTBETCTBYIOIIIUMH OTPEACIICHUSIMHU:

3.1 TonHesienpoxoayeckuii Mexanu3upoBaHHblii komiuiekce (TIIMK),
(muT): KOMITJIEKT MEXaHW3MOB M YCTPOMCTB, OCYIIECTBISIONIUX BO B3aWMOCBSI3U
U B3aMMOJICHCTBHHM BCE JTambl paldOT, CBSI3aHHBIX C pa3paOdOTKOW TpPYHTa,
KpeIuieHHneM 3a00s, yOOpKOW TpyHTa, BO3BEIACHHEM OOJCIKH, HarHECTaHHUEM

TaMIIOHAXHOTO PacTBOpPa 3a 00/ICIIKY.

IIpumeuyanune - OcHoBHOM TIIMK, rosoBHON 4acThIO Ka)I0Tr0 IIMTOBOTO KOMILIEKCA
ABJIIETCS MEXAHU3UPOBAHHBINA IIUTOBOM arperar (IIMTOBas MallMHA). XapaKTEpHbIMHU YepTaMu
TIIMK sBastoTcs BBICOKas CTENEHb MEXaHW3alMM, aBTOMAaTH3allid, KOMIIBIOTEpU3ALUU

IMPONU3BOJACTBCHHBIX IIPOLICCCOB.
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3.2 ToHHeJb: [[OpU30HTAIEHOEC WM HAKJIOHHOE MPOTSKCHHOE IOJI3EMHOE

UCKYCCTBEHHOE COOpYXKEHHE, MpeIHa3HaueHHOE JJIS MPOIyCKa TPAHCIOPTHBIX
CPE/CTB, MEIIEX0I0B, BObI, pAa3MEIICHUS KOMMYHHKAIIMNA U IPYTUX LIETICH.

3.3 0s10Kk 00aeku: KprBomnHEHHBIN 37IEMEHT (CErMEHT) KOJIbIIa B COCTaBe

00 IEJIKH.

I[Mpumedanue — bnok  00JenKu mMpeacTaBiseT Cco0Oi  3apaHee  M3TOTOBJICHHBIN
WHAVBUAYAIbHBI KOMIOHEHT OO0JENKH, 0O0pasyromuii Koiblo o0xenkd. OObdHO OJIOKU
U3rOTABJIMBAIOTCS U3 OCTOHA, ApMUPOBAHHOTO CTEPIKHEBOW apMaTypoi (BO3MOXHO B COUCTAHUU

CO CTAJILHOM WJIM TIOJTUMEPHOU GuOpoit).

3.4 KIMHOBMIHOCTL  KOJbIA: PazHuila Mexay  MaKCUMaJIbHOW |
MUHUMAJIbHON BEIMUYMHAMY IIIUPUHBI KIIMHOBUHOTO KOJIbIIA.

3.5 cBSI3b MexKIY 0JIOKAMU TOHHEJbHOW 00/1eJIKN: DIIEMEHT KOHCTPYKIIUH
KOJIbIIa OOJIENIKM, OTPAHUYMBAIOIIUM BO3MOXKHOCTh OTHOCHUTEIBHOTO CMEIICHUS
COCEIHUX OJIOKOB B OJTHOM WJIM HECKOJIbKUX HAIpPaBJICHUSX.

3.6 repMeTH3NpyOIllee YIUIOTHeHHe (Mpokiaaka): M3nenue 3aMKHYTOM
dbopMbI B BHUJE YETHIPEXYTOJbHOW paMKHA W3 PE3UHBI WIM PE3UHOINO0O0HOTO

MaTtepualia CrenuaabHOTO MPOQHIIs.

HpI/IM CHaHUuC — FepMeTHSI/Ipy}OH_[I/IC MPOKJIaIKN BKJICUBAKOTCA B CIICHUAJIBHBIC 1TA3bI HA
Topuax Os0koB. Bo BpeMsi MOHTa)ka MOBEPXHOCTU MPOKIAZAOK KOHTAKTHPYIOT MEXIY COOOH,
00XuMaroTcsi, 00pazysl BOJOHENPOHMIIAEMBIN KOHTYp THUAPOM30JALMU B cThiKax. [Ipokmanka
MOXET 6I>ITB HU3TOTOBJICHA WH3 BO,[[OH8.6YXB.I'OH_IGFO MaTepurajia. B »stom cirydae O6)K8.TI/IC
OCYHICCTBJIACTCA 3a CUCT Ha6yxaHI/I$I IIPpOKJIIaJAKH. HpO(I)I/IHB IMPOKIIAAKN MOKET TaKKC 6BITB
COCTaBHBIM, BKJTIOUAIOIIUM YIPYTUH, COKUMAEMBI MaTepual U BOJAOHAOYXAIOIINI KOMIIOHEHT.

3.7 K0JbLO: DIEMEHT O0AEIIKHA, COCTOSIINN 13 OJIOKOB.

3.8 kiIMHOBHIHOE KO0JIbIO: KOJBII0 001ETKH, TIIIOCKOCTH TOPIIOB KOTOPOTO

PACIIOJIOKEHBI 1101 3aJaHHBIM YIJIOM IPYT K APYTY.
[Ipumeuanue - Kompua xnuHooOpa3Hoi (OpMbI NpUMEHSIOT A1 (GOPMUPOBAHUS

00JIeJIKM Ha MPSMOJMHENHBIX U KPUBOJMHEHHBIX y4acTKax, AJi1 KOPPEKTUPOBKHU OCH TPACCHI.

3.9 pacnpeneauresbHass  npokiaaka: [lnmactuHa,  ykiageiBaemass B

KOJBIICBOM CTBIKC MCIKIY OJI0KaMH TOHHEIBHOM O6I[CJ'II(I/I, npeaHazHa4dYCHHAaA AJIA
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YMEHBIIICHUSI KOHTAKTHBIX HaINpsOKeHH B OETOHE cocegHUuX OJIOKOB OT
BOBI[CﬁCTBPIﬁI IMUTOBBIX TOMKPATOB IIPU IIPOXOAKEC TOHHCIIA.
[Ipumeuanue - [lnacTuHa M3roraBnMBaeTcss W3 Oojee MOAATIMBOIO Marepuaia, 4eM
0eToH 0JIOKOB 00/1e/IKH (HaIIpUMep, U3 APEBECHOBOIOKHKMCTOM InThI 10 OCT 4598).
3.10 yknaguuk  cOopHoii  o0geaku  (0JIOKOYKJIATUMK): MexaHu3M,
MpeTHa3HAYCHHBINA TSI COOPKU 00/1CTTKA BHYTPH IIIHATA.

IIpumeuanue - Ha coBpemennsix TIIMK 4ame Bcero NpuUMEHSIOTCS KOJbLEBbBIE

YKJIQTI9UKNA COOPHON OOCITKH.

3.11 orBepcTHe s HarHeranusi: CKBO3HOE OTBepcTHe B OJOKe B
paguanbHOM HaIpaBICHUM, MPEAHA3HAYEHHOE JUIsl HArHETAaHUs TaMIIOHaKHOIO
pacTBopa 3a 00Ky .

HpI/IMe‘laHI/Ie -HpI/I pacIoJIO’KCHUUM B HLCHTPEC 6J'IOKa, OTBECPCTHC MOJIsI HAruCTaHus

MOXET COBMCUIATHLCA C SaKHaHHOﬁ JACTAJIBIO OJId 3axXxBaTa 6.]'[01(3. IIpU MOHTAKC KOJIbLla O6I[€J'IKI/I.

3.12 pacTBop TAMIIOHAKHBIN: PanmoHanbHO COCTaBJICHHAS,
nepeMenianias 10 OJHOPOIHOTO COCTOSIHUSI CMECh BSIKYIIIETO BEIIeCTBA (IIEMEHTa
WM  MHOTOKOMIIOHCHTHOTO  BSDKYIIET0), 3amojiHuTens  (Tecka, IecyaHo-
W3BECTHSIKOBOW CMECH, TpaBus M Jp.), Boasl 1 fo006aBok (o CIT 82-101-98, paznen
3[1).

[Ipumeuanus

1 CtpouTenbHBIA pacTBOp, MpeAHA3HAUYCHHBIN ISl 3alIOJIHEHUSI CTPOUTEIHLHOTO 3a30pa,

oOpa3yromierocs Mexay 000JIOUKON MIMTAa U 0OJEIKOW TOHHENSI MPU MPOJBHKEHUU HIUTOBOTO

MCEXAaHU3UPOBAHHOT'O KOMIIJICKCA B TPYHTOBOM MAaCCHBC.

3.13 yniioTHUTeIbHASE caMOKJIesiasicsi JieHTa: [Ipoknagka U3 mopuctoro
Jerko nedopmupyromerocss Marepuana, CHaOKEHHas JMIKAM CIOEM C OJHOMU
CTOPOHBI, KOTOpasi YKJIAJIbIBAETCS B CTHIKM MEXKIYy OJIOKaMH 00JIeTTKU BILIOTHYIO K
HapY>KHOH, BBIMTYKJIOW TOBEPXHOCTH ISl 3alIMTHl CTHIKA OT TPOHUKHOBCHHS
pPa3HOrO poJia 3arpsi3HCHUM, CMa3K{ IETOYHOTO YIUIOTHCHHUS W TaMITOHAXHOTO

pacTBOpa B CTHIKH.
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3.14 cranbHast ¢uoépa (pudpoBasi apmatypa): CTabHBIE KOPOTKHUE
BOJIOKHA, pE€3aHHble U3 JIMCTa, (ppe3epoBaHHbIE W3 cisi0a Wi pyOJeHHBIE W3
IIPOBOJIOKH.

3.15 ¢pubpa w3 cuHTeTHYecKHX MaTepuanoB: KopoTkue BOJOKHA u3
CUHTETUYECKUX MAaTEPUAIIOB IIIMHOMN 10 70 MM.

3.16 pagnanbHblii cThIK: CTBHIK MeX1y OJ0KaMU 00ETKU B KOJBIIE.

3.17 konbueBoi cThIK: CTBIK MEXITY CMEKHBIMH KOJIBIIAMH OOJICITKH.

3.18 Bpems resieo0pa3zoBaHusi TAMIIOHAKHOTO pacTBopa: Bpems morepu
MOJBW)KHOCTH  TAMIIOHAKHOTO PacTBOpa IMpH JBYXpacTBOPHOM CHCTEME

HaruCTaHusl.

3.19 npouHocTh: CBOMCTBO 3aTBEPACBIIETO CTPOUTEIHLHOTO PAcTBOpa, HE
pa3pyuiasch BOCOPUHUMATH Pa3IMYHbIC BUIbl HATPY30K U BO3JACHCTBUIA.

[TOCT 4.233-86, npunoxenue 2|

3.20 TaMnOHAKHBIH KaMeHb. 3aTBEP/ICBIINN TaMITIOHAXXHBIA PacTBOP.

3.21 moaBmKHOCTL (pacTekaeMocThb). CrIOCOOHOCTh PACTBOPHOM CMeCH
pacTekaTbCs TMOJ JEUCTBUEM CHJI COOCTBEHHOIO Beca WM MPUIIOKEHHBIX
BHemHUX cuil (1o 'OCT 4.233-86, npusoxenue 2).

3.22 ogHOpaCTBOpPHAasi cucremMa HATHETAHUA TAMIIOHAYKHOT 0
pacTBopa: Harnetanue MHOTOKOMIIOHEHTHOTO TaMIIOHAKHOTO pacTBopa 3a
00J1eTIKy TOHHEJIS.

3.23 pacTBOp TAMIIOHAKHbII OecueMeHTHBIH: PalinoHanbHO
COCTaBJICHHAsl,  TEpeMeIlaHHas /O  OJAHOPOJHOTO  COCTOSHUSI ~ CMECh
MHOTOKOMITOHEHTHOTO OECIIEMEHTHOTO BSIKYIIIETO, 3aITOJTHATEIIS, BOJIBI U T0OABOK
(o CIT 82-101-98, pasmen 3 [1]).

[Ipumeuanue — B OGecrieMeHTHOM TaMIOHAXXKHOM DPAcTBOPE B KAueCTBE 3arOTHUTENS

MPUMCHSAIOT II€COK, IMECUAHO-U3BECTHAKOBYIO CMECh U T.II.

3.24 BopooTtaenenne: KoanuecTBo BOJbI, OTAETUBIICHCS MPU PACCIOCHUU
TaMIIOHAXKHOTO pacTBopa BcieAcTBHE ocaxaeHus TtBepabix yactull (mo ['OCT

30515, npunoxenue A).
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3.25 cmecr  mecuanas  tammoHaxHas  (TIIC): CocraBieHHas B
OTIPEJICTICHHBIX BECOBBIX MPOIOPIMIX CMECh KBAPIIEBOTO MECKa U U3BECTHAKOBOTO
OTCEBa OMPEJEICHHOI0 TPAaHyJIOMETPUUECKOTO COCTaBa, UCIOJIb3yeMasl B KaueCTBE
3aIOJTHUTEINS TAMIIOHAXXHOTO PacTBOpa.

3.26 :xu3HecnmoCcoOHOCTL  pacTBopa: Bpemsi, B  TeUueHHE KOTOPOTO
pacTBOpHAsi CMECh COXPaHSIET HEOOXOAMMBbIC TEXHOJIOTHYECKHE CBOWCTBa 0Oe€3
MOTEePH TTOABHUKHOCTH.

3.27 nByXpacTBOpHasi CMCTeMa HATHETAHUS TAMIIOHA’KHOIO0 pacTBOpA:
OnHOBpEeMEHHOE HAarHeTaHWE JBYX MHOTOKOMIIOHGHTHBIX PAacTBOPOB  II0
OTJICJILHBIM JIMHUSAM 32 O0JICJIKY TOHHEJIS.

3.28 cpoku cxBaThIBaHMS pacTBOpa: BpeMs Hauana u KOHIIa CXBAaThIBAHUS
pacTBOpa C MOTeped MOABMIKHOCTH M OMPEICICHHOW CTETICHH 3aTBEPICBAaHUS B
pesynbTate ruapataiuu Bsoxyiero (mo 'OCT 30515, npunoxenue A).

3.29 reoae3nyeckoe IJIAHOBO-BBICOTHOE odocHoBanue. CeThb
3aKPETUICHHBIX TOYEK Ha 36MHOW TTOBEPXHOCTH, MOJOKEHNE KOTOPBIX OMPEIACICHO
B 00111 cMCTEME T'e0/Ie3MUEeCKIX KOOPAUHAT U BBICOT.

3.30 ToHHeIbHASI TPHUAHTYJSIUA. METOT TMOCTPOCHHSI T'€O/Ie3UICCKOM
CETH B BUJIE TPEYTOJIHHUKOB, B KOTOPBIX U3MEPEHBI YTJIbI 1 HEKOTOPHIE CTOPOHBI.

3.31 ToHHeIbHAS TOJMTOHOMETPHS: MeTo[ MOCTPOCHUS Te0Ae3MUeCKOn
CETH TIyTEeM M3MEPEHHSI PACCTOSHUHN U YTJIOB MKy ITyHKTaMH XO7a.

3.32 ocHOBHas1i ToJiMroHoMmerpusi: ['eone3nyeckass ceThb, co3JaaBacMas B
pa3BUTHE Ie0Ie3UUECKON ceTu 00Jiee BHICOKOTO pa3psia (Kjaacca TOYHOCTH).

3.33 HeBsi3ka (PYHKUMM H3MEPEHHBIX Teoe3UYeCKUX BeJUYNH):
Pa3zHocTh MeXay 3HaueHMEM (YHKIIUH, BBIYUCICHHBIM II0 pe3yjbTaTam
WU3MEPCHUM, U UCTUHHBIM €€ 3HAUCHHUEM.

3.34 reomeTpuyeckoe HUBeaUpPoBaHue: HuBennpoBaHue mpu MOMOIIIH

reoZIe3NYECKOro Mpudopa ¢ TOPU30HTAIBHON BUSUPHOU OCBIO.
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3.35x0n  reome3uveckux  u3Mepenuii  (xox): [lociemoBaTenbHOCTH

BBIIIOJTHCHUSI  €IMHBIM ~ METOJIOM OJIHOMMEHHBIX OIEpalii  TeoJe3HYeCKHUX
U3MEpPEHHH, pa3rpaHUYCHHBIX BO BPEMEHH U MPOCTPAHCTBE.

3.36 penep: 3HaK TeoOE3UYECKOTO TYHKTa C UW3BECTHOM aOCONIIOTHOMN

BBICOTOM.

I[Ipumeyanune — B kadecTBe penepa NPUMEHSIOT METANIMYECKMM IUCK C BBICTYIIOM
(MM OTBEpPCTHEM — MapKa), 3aKpeIUIIEMOM B CTEHAaX JIOJITOBPEMEHHBIX COOPYKEHUH, WU

OETOHHBI MOHOJIUT, 3aJI0’)KEHHBIN B TPYHT.

3.37 paGoTa «B 1Be PyKW». BhINonHeHrnEe OJHUX U TEX K€ T'e0Ie3MUECKUX

pa60T ABAXKIbBI IBYMS HC3aBHUCHUMbIMHU HCIIOJTHUTCIIIMU.

4 TexHoJ0rHusi NPOXOAKH

4.1 TexHonorus TpoxXoAKu ToHHeNed ¢ mnpumenenuem TIIMK nomxna
ONPENENATbCA THUIOM MW KOHKpEeTHOW wmoaensto mnpuHsTtoro TIIMK mpu

IMIPOCKTUPOBAHUHN TOHHCJIBHOT'O 00BEeKTA.

I[Ipumeuanue — Tunel u moxenu TIIMK m obGnactu X mpUMEHEHHS TPHBEACHBI B

IIPUIOKEHUH A.

4.2 TpeboBanus npousBogutens TIIMK, n3noxxeHHbIe B UHCTPYKITUH TIO €T0
HKCILTyaTal|H, SIBISIIOTCSA 00513aTebHBIMU JJI pa3pad0TKU MPOEKTa MPOU3BOJICTBA
pabotr (IIIIP) ma mpoxoaky ToHHens. Hapymenue TpeOGOBaHHI WHCTPYKIIUHU IO
skcruryatauuu TIIMK sBnsercs HegonmycTumMbIM.

4.3 CtpouTtenbHble onepanuu, u3jaoxxkenusie B [II1P mo mpoxonke ToHHEN,
JOJDKHBI OBITH CTPOTrO YBSI3aHbI C JIOMYCTUMBIMHM pPEXKUMaMH SKCIUTyaTalluu
npuHaroro TIIMK B 1OaHHBIX YyCHOBUSAX CTPOMTENbCTBA TOHHENA. lloaTomy
conepkanue [IIIP mpakTUYECKHM TIOJHOCTBIO OMNPEAECISIETCS  TEXHOJIOTHEH
MPOXOJIKH, MOAPOOHO M3JI0KEHHON B MHCTPYKIMU IO SKCIUTyaTallud KOHKPETHOTO

TIIMK.
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4.4 TIIIP nmomxeH TapaHTUPOBATh OOECIEUEHHE 3aI0KEHHOTO B TPOEKTE
KauecTBa COOPYKaeMOro TOHHETIS.

Ha craguu cTpouTenscTBa KayecTBO BO3BOJAMMOrO OOBEKTa JOJIKHO
o0ecnieunBaTbCsa MPEAyNpekIeHHEM 00pa3oBaHus Je(PEKTOB, BO3HUKAIOIIUX B
TOHHEJIbHBIX KOHCTPYKUHUSX MO TEXHOJOTUYECKUM MPUYMHAM, B TIEPBYIO O0YEpEib,
IIPU MPOXOJIKE.

4.5 TlpoekT opranuzanuu ctpoutenbera (ITOC) qomken mpemycMaTpuBaTh
YCTPOMCTBO CETH THAPOHAOIIOIATENbHBIX CKBAaXXHUH BJIOJIb TPACChl TOHHENS MpU

IMPOXOAKE TOHHCIIA B YCJIOBUAX 06BOI(H€HHBIX I'PYHTOB.

[Ipumeyanue — B ycnoBHUsSX 0OBOJHEHHBIX TPYHTOB YPOBEHb TPYHTOBBIX BOJI SIBIISICTCS
OCHOBHOW BEJIMYMHOM, BIIMSIONICH HA IMPOEKTHOE NABJIEHUE IMPUTPYy3d, MOIJIEPKUBAEMOE BO

BpeMs IIPOXOJKH.

PaccTostnue Mexay THAPOHAOTIONATENbHBIMU  CKBOXXHMHAMU  JIOJKHO
ONPEAEIATHCA B 3aBUCHUMOCTHM OT PA3HOCTEW YPOBHEM TIPYHTOBBIX BOJ BJIOJb
Tpacchl U MOXKET cocTaBiATh oT 100 mo 150 m.

4.6 laBneHnue mpurpysa IIUTa, HEOOXOAUMOE JUIsi MUHUMHU3AIMHU OCAJKH
IIOBEPXHOCTH B PA3JIMYHBIX YCIOBUAX IPOXOAKH, HOJDKHO OIPEHEISTHC 110
WH)XCHEPHBIM PEKOMEHIAIUSM, MPUBOJUMBIM B WHCTPYKIHMH IO MPUMEHEHUIO
TIIMK. Tlpu »TOM AOMKHO OBITH MNPETYCMOTPEHO YTOYHEHUE pe3yJIbTaTOB
pacuera B MpOLECcCe MPOXOJIKH.

IIpumeyanne — OCHOBHYIO pOJIb B MHUHUMHU3ALMAN OCAJAKU IOBEPXHOCTH WIpacT
BEJIMYMHA JaBJIEHUS HarHeTaHWs (3aloJHEHHE CTPOMTENBHOTO 3a30pa). YUUTHIBAs BBICOKYIO
CTENEHb HEONPENEIEHHOCTH HMCXOAHBIX NAaHHBIX, CIEAYET Ha IPAKTUKE TAKXKE I0JIb30BaThCs
METOAMKON OIpENENICHUs MJaBJICHUS IIPUrpy3a, KOTOpas IpUBEIACHA B IPUIOKEHUU b,
MO3BOJIAIONIEH HAa CTaJUM MPOEKTA MOIYYUTh U 0OOCHOBATh IIyTEM aHaJIM3a UCXOJIHBIX JaHHBIX

J0CTAaTOYHO HAJICKHBIC PC3YJIbTATHI.

4.7 YcroilunBocTh 3a00s TpU NPUMEHEHHH TEXHOJIOTMYECKOW CXEMBI
TIIMK ¢ rugponpurpy3om JoJDKHA 00ECIIEYMBATHCS MOJACPKAHUEM PAacueTHOTO

JABJICHUS B BO3YIIHON MoAyuike (cM. 2 Ha pucyHke 4.1)

10
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4.8 YcroiunBocTh 3a008 TpU NPUMEHEHWU TEXHOJOTUYECKOM CXEMBbI

TIIMK c¢ rpyHTONpUrpy30M J10JIKHA 00€CTIEYMBATHCS MMOAJIEPKAHUEM PACUETHOTO

JIaBJICHUS B TPYHTOBOM IlIJJaMe€ NpU3a00MHON KaMmepshl, PETryJIMPOBKOM BbIIAUYU

[UIaMa [IHEKOBOM 3aJBHXKKOW (CM. 7 Ha puUCyHKE 4.2) U yCHJIMSMH B LIUTOBBIX

JIOMKpaTax

4.9 YcroitunBocTh 32004 MpH NMPUMEHEHUH TexHojornueckoi cxembl TIIMK

C IHEBMOIIPUIPY30M [IOJDKHA OOECHEYHMBATHCA MOJACPKAHUEM PpPACUYETHOTO
JIaBJICHHS B BO3AYIITHOM MOAYIIKE THEBMOHACOCOM (cM. 16 Ha pucyHke 4.3).

OTkaTka TrpyHTa OCYLIECTBJISIETCS B BAaroHETKaX M 3JIEKTPOBO30M (CM.

pucyHok 4.3).

5 OcHOBHbBIE TPeOOBaHMS K KOHCTPYKIIMH 00/1€JI0K

5.1 TonHenbHas 00/1€7IKa TOJKHA BBITIOJHATH CIEAYIONINE (PYHKINU:

- BOCIIPUATHE BHEIIHUX W BHYTPEHHUX 3KCIUTyaTallHOHHBIX HAarpy3okK M
BO3JICMCTBUM Ha KOHCTPYKIMIO C COXPAaHEHUWEM 3aJlaHHbIX T'€OMETPUYECKHUX
pa3MepoB BHYTPEHHETO CEUECHHSI TOHHEIS;

- obecriedyeHre (PYHKIMOHUPOBAHUS TOHHEIS B COOTBETCTBUM C €rO
npeaHa3HaueHUEM U TpeOyeMoi 10JTOBEYHOCTHIO;

- IPUTOJJHOCTH JJIS1 BBIIIOJIHEHHSI MOHTaXa B YCIOBUAX LIMTOBOM ITPOXOJIKHU;

- BOCIIPUATHE TPOJOJIBHBIX YCWIMM, CO3JaBa€MbIX IIUTOM BO BpeMs
NEPEeABIKEHUS, a TaKKE JABJICHHS TaMIIOHAXXHOTO pacTBOpa, HAarHETAEMOro 3a
00JIeTIKY;

- TOTOBHOCTh K OJKCIUIyaTalldd Ccpa3y I[IOCJI€ BbIXOJA W3-TIOJ 3allUThl
XBOCTOBOM 00OJIOUKH IIIUTA;

- 3alliTa TOHHCIIA OT IIPOHNKHOBCHUS IIOA3CMHBIX BOJ.

11
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Yenopuple 0003HAYEHUS: 1 - pOTOp MEXIIUTA, 2 — BO3AYIIHAS MOAYMIKA, 3 — OCHTOHHTOBAs
CycreHsus, 4 — NpUBOI; 5 — KaMHeApoOmWIKa;, 6 — TepMeTHUecKast meperopojaka, 7 — KeCCOHHAS
IUIO30BasE Kamepa, 8 — HWIMHAP yhpasiaeHus, 9 — tobunroykiaguuk; 10 — TiOOMHrOBBIH
Tpancnoprep; 11 — TpaHcmopTHBIH Hacoc, 12 — kpad it TroOuHroB; 13 — cuiood mut, 14 —
KabesbHbIH OapabaH; 15 — TpaHcIOpTHBIH TPYOOTIPOBOST; 16 — MATArONIHH TPYOOIPOBOJL

Pucynok 4.1 — Texnonorudeckasi cxema pabOoThl IIIUTA C TUAPOIIPUTPY30M

12
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Yenopuble 0003HAUSHHS: | - poTOp MEXIHUTA; 2 — MPUBOM, 3 — repMeTHUecKas meperopoaka; 4 —
KeCCOHHAs KaMepa; 5 — MHEKOBBIH TpaHcompTep; 6 — YKIaTUUK 00/1eNKu; 7 — IMHeKoBas 3a/IBHKKA; 8

- TIOOMHTOBBIM TpaHcmopTep, 9 — KpaH i TioOuHroB; 10 — seHTa TpaHcmoptepa;, 11 — muTOBBIE
JIOMKpATI

Pucynox 4.2 — TexHonornueckas cxema pabOThI IIUTA C TPYHTOIPUTPY30M

13
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1 4 M1/212/3 8 /9 15 6

YcnorHble 0003HaYeHH: 1 — MeXaHU3HUPOBAHHBIA AT, 2 U 3 — TeXHOJIOTHYECKHE TUIAaTPOPMBI;, 4 —
JICHTOYHBIA KOHBeHep; 5 U 6 — pesibehl TUIAThOPMBI; 8 — BArOHETKH; 9 — niiekTporo3; 10 —
MEeXaHU3HUPOBAHHBIN poJIbraHr; 11 — ruOKue NMUIAaHTH JUISI CKATOTO Bo3aAyxa; 12 — XOoJIoauJIbHAas
ycTaHOBKa; 13 — ruapoHacocCHasi cTaHIus;, 14 — neHOreHepupyoliasi yCTaHOBKA;, 15 — 3JIeKTpOIuUT;

16 — mHeBMOHAacoOC; 17 — paMIOBBIM ME€XaHHU3M
Pucynok 4.3 — TexHosorudeckas cxema paboThI IIIUTa C THEBMOIIPUTPY30M

14
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5.2 KoHCTpYKIIMST M TeOMETpUYECKHe MapaMeTrpbl COOpHOM  001erIKu
JOJDKHBI HAXOJWTHCSI B COOTBETCTBHHM C KOHCTPYKIIMEH W TEXHOJIOTHYECKUMU
Bo3MoxkHOCTsIMU TIIMK.

5.3 OcHOBHBIC TapaMeTphl OOJEIKA M IIUTOBOTO KOMIUIEKCA, KOTOpPHIC
JOJDKHBI YYUTBIBATHCS Tpu onieHke cooTBeTcTBUsA TIIMK 1 06xenku:

- Hapy>KHbIW U BHYTPEHHUM TUaMeTphl 00JICJIKK U XBOCTOBOM YaCTH IIUTA;

- pa3OuBKa KoJiell Ha OJOKM M PACHOJOKEHHE MO OKPYKHOCTH IIUTOBBIX
JIOMKpPaTOB,

- JuTHA OGJIOKOB O0AENKU BJIOJIb TOHHETIS,

- C0cO0 YyCTaHOBKM 3aMKOBOTO 0Jioka, HeEoOXoAuMas BeJIMYMHA €ro
CMENICHUSI U3 TJIOCKOCTH KOJbIAa JJIsi YCTAHOBKU B TMPOEKTHOE IOJOKEHUE B
YBSI3KE C XOJIOM IIUTOBBIX TOMKPATOB,;

- KJIMHOBUJIHOCTH KOJIEI] ¥ BO3MOXKHOCTH MTOBOPOTA IIIHUTA IO TPACCE;

- KOHCTPYKIIUA CBsi3ed MEXIy OJOKaMd B YBA3KE C KOHCTPYKIMEH
0JIOKOYKJIa/TuMKa,

- MaKCUMajbHasi  Macca  OJIOKOB, KOJblla U  TPYy30MOJAbEMHOCTb
0JIOKOYKJIa/TuMKa,

- (pu3MKO-MEXaHUYECKUE XaPAKTEPUCTUKU TE€PMETU3UPYIONIErO YIUIOTHEHNUS,
Ha3HauYaeMble C Y4YETOM Haropa BOJbI, JaBJICHUS TaMIIOHA)KHOTO pacTBopa U
yCUJIUS, CO3/1aBaeMble OJIOKOYKJIATUMKOM Ha TEPMETU3IUPYIOIIEE YIIJIOTHEHUE.

5.4 BbICOKOTOYHBIE COOpHBIE OOJEIKH, MPUMEHSEMbIC IJIi COOPYKEHUS
toHHEeeH ¢ momomnsio TIIMK, IMODKHBI M3rOTOBIMBATHECSA U3 JKEIC300€TOHA WIIH
¢bubpobeToHa, apMUPOBAHHOTO CTAJIBHOW WM MOJUMEPHON (UOpoi (BO3MOKHO
coueranue GuOpoOETOHA CO CTEPIKHEBOW apMaTypoil).

5.5 OcHoBHBIE TPeOOBAHUS K KOHCTPYKIIUH KOJIEI] COOPHBIX 00/IEIOK.

5.5.1 OGnenka moKHA COCTOSTH U3 OJTHOTUITHBIX KoJiell. B 3aBucumocTu ot
OTHOCHUTEJIHLHOTO TIOJIOKEHUSI TNIOCKOCTEHN, B KOTOPHIX JIEIKAT TOPIIBI KOJIEII, KOJIbIla

MOT'YT OBITH NpAMBIMH, CCJIM IINIOCKOCTH TOPLOB KOJCL IIapalJICIbHBI, HWJIN

15
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KIIMHOBUAHBIMH, CCJIN IIJIOCKOCTU TOPLOB KOJICH PACIIOJIOKCHBI 110 YIJIOM APYT K

apyry (cm. pucyHok 5.1).
I[Ipumeuyanue - KiimHOBUAHBIE KOJBLIA MOTYT pacCMaTpUBAaThCS KaK YHHUBEPCAJIbHBIE,
TIOCKOJIbKY IMO3BOJISIFOT COOpaTh OOJENKY, KaK Ha MPSIMOJIMHEHHBIX, TAK U Ha KPHUBOJIMHEHWHBIX

y4dacTKax TpaccChl.

5.5.2 KnuHOBHIHBIE KOJIbLIa MOTYT TIPEIyCMaTPUBATHCS «IPABBIMUY» U
«JIEBBIMI» JUISl PACIIOJI0KEHHS 3aMKOBBIX OJIOKOB B BEpXHEH YacTH KOJIbLA (BBILLIE
TOPU30HTAJIBLHOTO IUAMETPa).

5.5.3 Jlonmyckaemble BapHaHTbl OTHOCHUTEIBHOTO PACIONOKEHHUSI COCEIHUX
KOJIEI] JIOJDKHBI PErNIaMeHTHPOBATHCS TMPOEKTOM KOHCTPYKUMU oOnenku. Jlis
3aJJaHHOTO TOJIOKEHUS TpacCchl CIEAyeT MOoJ00paTh  COOTBETCTBYIOIILYIO

KOM6I/IHaI_II/IIO IMOCJICA0OBATCIIbHBIX ITIOBOPOTOB KOJICIHT BOKPYI' OCH TOHHC]IA.

o o o

| ——— — | —

1 2 3

0. — YTOJI CKOCca
1 — npsiMoe KOJIbII0; 2 — KITMHOBUIHOE KOJIBIIO C OJTHOCTOPOHHUM CKOCOM;
3 — KIIMHOBUHOC KOJbIO C ABYXCTOPOHHUM CKOCOM

Pucynok 5.1 — Tumsl KoJiell TOHHETbHON 00/1eJIKHU (BU COOKY)

5.5.4 Pa36uBka 00menKH Ha OJIOKH, PACHOJIOKEHHE IMPOJOIHHBIX IITBOB H

nosioxkeHne Ha TIIMK mUTOBBIX HOMKpPAaTOB NOJKHBI OBITh B3aUMHO YBSI3aHBI.
16
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[IluToBBIE  AOMKpAThl JOJDKHBI ~ pa3MeIlaTbCsi TakuM  o0pa3oM, YTOOBI
o0OecnieunBanach 3aJBKKAa 3aMKa OJHUM JOMKpPAaTOM MpH JIFOOOM JOMYyCTUMOM
MIOBOPOTE KOJIELl 00AETIKM OTHOCUTENBHO APYT JApYyTa.

5.5.5B  oOxenkax  peKOMEHAYETCs  MPUMEHATh  YHUBEPCAJbHBIC

KIIMHOBHUIHBIC KOJIbIIA.

IIpumeuanue - bnokoyknanuuku coBpeMeHHbIX TIIMK, kak mnpaBuio, MHO3BOJISIOT

yCTaHaBJIMBAThH 3aMKOBBIH (KIIIOYEBOH) OJIOK B JIFOOON YacCTH KOJIbLIa O0IEIIKH.

5.5.6 Pagnyc moBopoTa Tpacchl TOHHENS OMNPENCISIeTCS YIJIOM MEXIy

IUIOCKOCTAMHU TOPLOB YHUBCPCAJIbHOI'O KOJIbIIA.

[Ipumeuanue - Uem yrou Oousbliie, TEM MEHBIIIE paJuyc MMOBOPOTA TPACChl (B Mpeaenax

Bo3MOkHOCTEH KoHCTpykuuu TIIMK).

5.5.7 I'uipoun30ms1us CTEIKOB MEXy OJIOKaMHu 00/1eJIKH (B KOJIBIIE U MEXKTY
KOJbI[aMH) JOJDKHA OCYIIECTBIATHCS C IOMOINBIO YOPYTHX — TPOKIATOK
cnenuanbHoro mnpoduis (cMm. 3.6), UIS KOTOPBIX IO IMEPUMETPY Ka)Kaoro OJIoKa
cleayeT MpeayCMOTPETh Ta3bl TPAICIeHIATBHOTO CEUCHHS .

[Ipy MoOHTake OOACIKH TPOKIAJAKH COCETHUX OJIOKOB  JOJDKHBI

KOHTAKTHUPOBATb, CCKUMATBHCA U HAXOJUTLCA B YIIPYT'O-CKATOM COCTOSHHM.

[Ipumeuanue - [epMETHYHOCTh  CTBIKOB ~ OOECIICUMBACTCS  HENPOHHIIAEMOCTHIO
MOCTOSTHHO 00KaTOro KOHTaKTa MPOKJIA0K MEXTy cOO0M U C TOBEPXHOCTHIO OeToHa OJIOKOB B
nazax (CM. pUCyHOK 5.2).

5.5.8 CrennanpHple KaHAaBKA Ha TOpPIAx OJOKOB BINIOTHYIO K BHYTPEHHEH
MOBEPXHOCTU OOJEJIKH MO KOHTYpYy OJIOKOB cleAyeT NpeaycMaTpuBaTh MAJis
CO3/IaHUs PE3EPBHOTO KOHTYpa YIJIOTHEHUS CTHIKOB. YTIJIOTHEHHE CTHIKOB JOJKHO
BBITIOJHATHCS 0€3yCa0YHBIM [IEMEHTHBIM PaCTBOPOM HIIA TE€PMETHKOM.

5.5.9 JlomxkHa ObITH OOecIieueHa BBICOKAS TOYHOCTb M3TOTOBJICHUS OJOKOB
st 3(pPeKTUBHONW pabOThl TEPMETU3UPYIOLIETO YIUIOTHEHUsA. Pa3mepsbl 1IBOB B
coOpaHHON oOOfeNKe JOJDKHBI HAaXOIUThCA B  Mpeaenax, JOMyCKaeMBbIX

KOHCTPYKITUEH U MaTepHUAJIOM YIUTIOTHEHHS, a TAK)KE HATIOPOM BOJIbI Ha 00ICIIKY.
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5.5.10 IlepeBs3ka” MpOJONIBHBIX CTHIKOB OJIOKOB COCEIHUX KOJIEI JOJDKHA
OBITh  MpPEIyCMOTPEHA JIJIA  HMCKIOYCHHUS  KPECTOOOpa3HBIX  COCAMHCHHUI
YIUIOTHUTEJCH. YTOJ MEPEeBsI3KU OOBIYHO KPATCH YTy MEXKIY COCETHUMH Y3JIaMH

CBSI3€H 110 KOJIBIICBBIM CThIKaM (CM. pUCYHOK 5.3).

[Ipumeuanue - O6pa3oBaHe MPOTEUEK Yallle BCETO HAONIOJAeTCs B yIiiax OJIOKOB, IpU
TOM MHUHHUMAJIHHOU HAJC)KHOCTHIO 00JIaIal0T KPECTOOOPAa3HbIC CTHIKU, B KOTOPBIX COMPSATAIOTCS

YETBIPE yIrjia COCCIHUX OJI0KOB.
5.6 Cesi3u cnegyeT mpeaycMaTpuBaTh ISl (UKCAMH OTHOCHUTEIBHOTO
MIOJIO’KEHUST OJIOKOB O0ICIKH B KOJIBIIE U MEXK/TY KOJIbIIAMHU B CTHIKAX.

I[Ipumeuanus

1 CBsi3u MOTyT OBITH MOCTOSTHHBIMU U BpeMeHHbIMU. OHHU YCIIOBHO JENSTCS Ha CBSI3U
pacTsSDKCHHST W CBSI3M, (DUKCHPYIOIIME OTHOCHTEIBHOE TIOJIOKEHUE OJIOKOB B paJUalIbHOM
HanpaBiieHuu. CBsi3u pacTsKeHUs U (PUKCUPYIOIINE CBSI3U MOTYT OBITh PEaIn30BaHbI B OJHOMN
KOHCTPYKIUH.

2 B cOOTBETCTBYIOMIMX WHXCHEPHO-TCOJOTUYCCKUX (YCTOWYUBBIC TPYHTBI) YCIOBHSX
(UKCUPYIOIIKE CBSI3U JOITYCKACTCS HE MPEyCMaTPUBATh.

3 OnHoii u3 BakHEHIINX (DYHKUIUN CBSI3eH pacTSDKEHUS SIBISIETCS yIEp)KaHUE B 00KaToM

COCTOSAHUU YIUUIOTHHUTCIIBHBIX ITPOKIIAJJOK B CTBIKAX ¢ MOMCHTA MOHTAaKa 0JI0KOB.

5.6.1 CBsa3u pacTspkeHHsT B 00jelIKaX TPAHCIOPTHBIX TOHHENEH MOTYT
BBHITIOJTHATHCSI B BHJIE HAKIIOHHBIX MOHTQ)XHBIX OOJITOB, KOTOPhIC BBUHUYHUBAIOTCS
Py YCTAaHOBKE B PE3bOOBBIC BTYJIKU W3 MOJIMMEPHOrO Marepuana (Aro0enn).
[Tocne 3aBepieHusi paboOT MO BO3BEACHUIO OOJENKH JOIMYCKAETCS HM3BIICUCHUE
OOJTOB /171 HOBTOPHOTO UCIOJI30BaHUS (CM. pUCYHOK 5.2).

5.6.2 OTHOCUTENBHOE TIOJIOKEHHUE OJOKOB B KOJBIIE M MEXAY KOJbIIAMHU B
paaviaIbHOM HaIlpaBJICHUH, JTOJDKHO OOECIIeYMBATHCS CBSI3SIMH, KOTOPBIE MOTYT
BBHITIOJTHATHCSI B BUJEC IIMOHOK W3 TIOJUMEPHBIX MaTepHAIOB (B paaudajbHBIX U

KOJIBIIEBBIX CTHIKAX).

*CMGH_ICHI/IC IMPOJAOJBHBIX CTBIKOB B COCCTHMX KOJIbIIaX Ha OHpe)IeHeHHBIﬁ yroia
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1 — mr06enb U3 MONIUMEPHOTO MaTepHraia; 2 — TepMETH3NPYIONIas YIUIOTHUTEIbHAS npokiaaka (cm. 3.6); 3 — nenra
3alIUTHAs YIUIOTHUTENbHAs camokiesiascs (cm. 3.13); 4, 9 — Giokwu; 5, 6 — maiiObl; 7 — MOHTAXHBINA OOJIT;
8 — pacnpenenurenbHas npokiaaka (cm. 3.9)

a) CTBIK KOJIBIIEBON MeX 1y OJ0kaMu coceanux kouer (cm. 3.17);
0) pamuanbHbIH MPOIOJIBbHBINA CTHIK B KOJIbIIE MEKAY Osokamu (cM. 3.16);

Pucynok 5.2 — BonToBble cBsi3U B CThIKax OJIOKOB

5.6.3 Jlyist nomoaHUTENbHON (PUKCAIUU TOJIOKEHUS COCEAHUX KOJIEeI[ MOTYT

OBITh MPETYCMOTPEHBI COMPSDKEHUS «IMa3-BBICTYI» (IO BCEM JJIMHE KOJBIIEBBIX
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TOPLOB) WJIM Ha KOPOTKUX Y4aCTKaX KOJBLIEBBIX TOPIOB - «BBICTYM-peIiecc» (CM.
puCyHOK 5.4).

5.7 PacnipenenurenbHble MPOKIAJKUA JOHKHBI PacojaratbCs B KOJBLEBBIX
CTBIKaxX OJIOKOB, OOPAILEHHBIX B TOHHEb.

5.8 Ilogbem u nepemelnieHue 0JI0KOB JOJKHBI IPOU3BOIUTHCS MEXaHU3MOM
OJIOKOYKJIaAUMKA ¢ IOMOIIbIO CIELMATIBHBIX PhIM-00JITOB WJIM BaKyyM-3aXBaTOB.

5.8.1 B mentpe kaxaoro OJOKa MpU HMX H3TOTOBJICHHH JOJDKHBI OBITH
YCTaHOBJIEHBl HECHEMHBIE 3aKJIaHBIE JIETAJIN ISl 3aKPEIUICHUs PhIM-00JITOB WIH

(uKcaTopsl 151 BAKYyM-3aXBaTOB.

OO
1 — xosbI1a OOAENKH C IEPEBI3KON MPOJOJIBHBIX CTHIKOB;
2 — KoIblia 00IeNKH 03 EPEBSI3KU MPOIOTBHBIX CTHIKOB

Pucynox 5.3 — Cxemsl (hparMeHTOB 00CIKH
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1-1 peueccel, 2-2 BbICTYIIBI

1, 4 — 61okH; 2 — repMeTH3UPYIOIINE YIUIOTHUTEIBHBIC TIPOKIIAJIKH;
3 — JIeHTa 3aIIUTHAs YIIOTHUTENbHAs CaMOKJICIOIIAsACS

Pucynok 5.4 — Konb1eBo# CTHIK C MONEepeuHon pukcarueit coceqHux 0JI0KOB
5.8.2 3aknmagHpie  neranu Uil phIM-OOJITOB MOTYT CHYXKUTh (TOCHe
W3BJICYEHUS PHIM-O0ITOB) I HAarHETAHUs TaMIIOHAKHOTO pacTBOpa 3a O0JeNKY
(cMm. pucyHok 5.5).
5.8.3 OtBepcTust Jis HArHETaHWS TaMIIOHAXXHOTO PacTBOpa JOJKHBI
CHAOXaThCsl ~ OOpaTHBIMH  KJamaHaMH,  MPEMSATCTBYIONIUMH  ITOTIAJTaHHIO
TaMIIOHAXHOTO PAacTBOpa M3 3200/1€TI0YHOTO MPOCTPAHCTBA BHYTPh TOHHEJS TOCIIE

H3BJICYCHUA NHBCKTOPOB.
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H — Tommmua 6;10ka

PucyHnok 5.5 — 3aknaaHas qetaiab B IEHTPAIbHON YacTH 0JI0Ka, UCIIOIb3yeMas
JUIS 3aXBaTa OJI0Ka MPU MOHTAXKE U MPU HarHETAaHUHU TaMITOHAYKHOT'O
pacTBopa 3a 00JeIKy

5.9 YInoTHUTENbHYIO CaMOKJICSIIYIOCS JICHTY W3 MOPUCTOrO0 MarepHuala
(cm. pucyHok 5.2 u 5.4) cueayer KpemuTb Ha TOpLax OJOKOB MEXIY

IrepMCTU3UPYIOIIHUM YIINIOTHCHUCM U HaPY)I(HOﬁ BI)IHYKJIOfI IMOBCPXHOCTBLIO Oy10Ka.

6 TpeOoBaHus K 0J10KaM, COCTaBY 0€TOHHOI cMecH U

o0ecre4eHNI0 BOAOHEIIPOHUIIAeMOCTH

6.1 Oommue TpedGoBaHUs K 0J10KaAM 001/ IKH

6.1.1 biioku o0AenKu IOJDKHBI M3rOTaBIMBATBCS W3 THKEIOro OeTOHaA IO
I'OCT 26633 u coorBercTBoBaTh TpeboBanusim ['OCT 13015.

6.1.2 U3roToBneHre OJOKOB MOHKHO TPOM3BOAUTHCSA IO CIICIUATBHBIM
TEXHUYECKUM YCJIOBHUSIM, Pa3pabOTaHHBIM MJIi KOHKPETHOW KOHCTpYKIuuU. bioku
BHOBb Pa3pabO0TaHHON KOHCTPYKUMH OOJIETKH C Y4eTOM TpeOoBaHUM 5.1 MOKHBI
MIPOWTH UCIIBITAHUS HA MMPOYHOCTH IIEJIMKOM B KOJIbIIC MM ()parMeHTax KOJIblla Ha
COOTBETCTBHE MPOEKTHHIM HArpy3Kam.

6.1.3 Kaxxaplit 6JI0K TOKEH UMETh CBOK0 MapKUPOBKY, KOTOpass HAHOCUTCS

Ha BHYTPCHHIOIO ITOBCPXHOCTb OTTHUCKOM OT onany61<1/1, a TaKXKe€ HECMbIBacMO
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KpacKoW Ha BUHOM IPHU CKJIAIUPOBAHUU MecTe OJI0Ka (BMECTO KPaCKU BO3MOYKHO
WCIIOJIb30BaHUE STUKETKH).

6.1.4 brioku JOMKHBI COOTBETCTBOBATh TPEOOBAHMSIM  JKOJIOTHUECKHX,
CaHUTAPHO-TUTUCHUYECKHX, TPOTUBOIIOKAPHBIX U IPYTUX HOPM, ICUCTBYIOIMNUX Ha
teppuropun Poccuiickoii @eaepanun, 1 odecrieunBaTh 0€30MaCHYIO JJIs KU3HU U
3JI0POBbsI JIOJIEH IKCILTyaTaI[MI0 TOHHEJIEH.

6.1.5 KoHcTpykiuss OJOKOB  JTOJDKHA  COOTBETCTBOBATh  TPEeOOBaHUSM
CI163.13330, CIT120.13330, CIT 32-105-2004 [2], 6.2 HacTosIero craHgapra u
TEXHUYECKOHN JTOKYMEHTAIIUH MTPOU3BOIUTEINS OJIOKOB.

6.2 Texunueckue TpedOBaAHUA

6.2.1 brioku 00enKd JOJKHBI  YAOBIETBOPSITH YCTAHOBJICHHBIM IPHU
MPOCKTUPOBAHUHM TPOYHOCTHBIM TPEOOBAHHUAM, KOTOPBHIE O0OECIICUNBAIOTCS
COOJIIOJICHUEM  KOMIUIEKCAa HOPMHUPYEMBIX W  TPOEKTHBIX  IOKa3aTeleH,
XapaKTepU3yIIMNX MPOYHOCTh, OETOHA, TOJNIIMHY 3allUTHOTO CcJosi OeToHa,
pa3Mephl CEUCHHM, PACIIONIOKEHNE apMaTyphl, TMAMETP U MEXaHMIECKUE CBOHCTBA
CTaJIi, OCHOBHBIC pa3Mephbl apMaTYPHBIX U3JEINI. DTH MOKa3aTeIu MPOBEPSIOTCS
B TIPOIIECCE BXOJHOTO, OMEPAIMOHHOTO W IPUEMOYHOTO KOHTPOJIS, BBITOTHIEMBIX
MPOU3BOIUTENIEM OJIOKOB.

6.2.2 Kaxxnpiit 610K JOJIKEH CHAO0XAaThCSA YIMPYTUMU TE€PMETHU3UPYIOIUMU
MPOKJIaJKaMHd B BHJE pPaMOK, BKIECHBACMBIMH B  CHCIHAIBHBIC Ia3bl,
pacroJIoKeHHbBIE TI0 IEPUMETPY Ha TOPIIax OJIOKOB.

Ha oOpamieHHOM B TOHHEJb KOJIBIIEBOM TOPIE KaXKIOro OJ0Ka JOJIKHBI
KPEIUTHCS pacipeIeTuTEIbHBIC TPOKITAIKH.

6.2.3 brioku o00menku ciexyeT W3roTaBiIMBaThH W3 O€TOHA Kiacca 10
MIPOYHOCTH Ha cxkatue He MeHee B40, nomyckaercst yBenmndeHUe 0 CPaBHEHUIO C
MIPOCKTHOM MPOYHOCTH OETOHA Ha C)KAaTHE B 28 CYyTOYHOM BO3pacTe.

JlommyckaeTcsi U3roTOBJICHUE OJOKOB M3 OETOHA, apMUPOBAHHOTO CTaJIhHOM

¢budpoit (cm. 3.14) wim Gubpoii U3 cHHTeTHYeCKMX MaTepuajioB (cM. 3.15) Takue
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OJIOKM JTOJDKHBI HM3TOTOBJISATHCS 10 CIENHUATBLHBIM TEXHUYECKUM YCIOBHSM,
COTJIACOBAHHBIM C MPOEKTHOM OpraHU3aLUEH.

6.2.4 beronHas cmech JoJbKHA oTBedath TpedoBanusm ['OCT 7473.

Mapka OeToHa OOAENTKH MO MOPO30CTOMKOCTH JOJDKHA TPUHUMATHCS C
yuetom CIT 32-105-2004 [2] (myukT 5.6.2.5 u Tabmuna 5.20.3) u onpeneasiThCs 1o
I'OCT 10060.4.

Mapxka 6eToHa 001€TKH TT0 BOAOHETIPOHUIIAEMOCTH JO0JIKHA TPUHUMATHCS C
yuetoM CIT 32-105-2004 [2] (Tabmuma 5.20.2) u onpenensatees o [OCT 12730.5.
B 3aBUCHMMOCTH OT KOHKPETHBIX YCIOBHUU TIPOCKTHAS OpPTaHU3AIMS MOXKET
HAa3HAYATh HWHYIO MapKy O€TOHa ¢ JOMOJTHUTCIBHBIMA TPEOOBAHUSIMHU TIO
MOPO30CTONKOCTH ¥ BOJIOHEITPOHUIIAEMOCTH.

6.2.5 IlpounocTs OetoHa cieayer onpeaenats mo 'OCT 18105 (cxema A).
broku o0aenku paspemiaeTcss OTHPaBIATh MOTPEOUTENI0O W YCTAaHABIMBATH B
00JIeJIKy MPHU YCIIOBUU TOCTHXKEHHSI O€TOHOM MPOEKTHON MTPOYHOCTH.

6.2.6 ®opma u pa3mepbl apMaTYpHBIX U 3aKJIAIHBIX W3JCTHH, a TakkKe UX
MOJIOKEHUE B OJI0KaX OOENKHU JOJIKHBI COOTBETCTBOBATH YKAa3aHHBIM B pabOunXx
YepTeKax.

6.2.7 Coemunenus apMarypbl B apMaTypHbIX W3JenusX (CeTKax) u
MPOCTPAHCTBEHHBIX KapKacax CJEAyeT BBIMOIHAT, C TIOMOIIBI0O CBApKU WA
Bsi3koM. Bus u cnoco0 coequHeHus CTepKHEH CBApKOM JOJKHBI ONMPENEAThCs B
COOTBETCTBHH ¢ TY Ha U3rOTOBIIEHHE OJIOKOB MJIM apMaTyPHBIX KapKacOB.

6.2.8 Jlomyckaemble OTKIIOHEHHUS TEOMETPHUECKHUX MapaMeTPOB apMaTypPHBIX
KapKacoB JJIsl AUaMeTPOB 00/1€JIKU A0 7 M yKa3aHbl B Tabmule 1.

N3mepenuns cienyet BoinonHATh B cooTBeTcTBHM ¢ ['OCT 26433.0.

6.2.9 [IpoekTHast TOJIIMHA 3aIIUTHOTO CJIOS OCTOHA 0 apMaTyphl B OJIOKax
O0JIeNIKM JTOJDKHA COOTBETCTBOBATH pPabOYMM dYepTekaM M 00ecreunBaThCs C
MTOMOIIBbIO (PUKCATOPOB.

dukcaTopbl HE JOJDKHBI OCHA0NATh OJOKKM OOJCIKH U  CHIXKATh

BOJOHCIIPOHHUIIACMOCTD OeTOHa B MeCTax Ux YCTAaHOBKH.
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Tabnuma 1
B MunmmumeTpax
HaumenoBanue napamerpa Homnyctumoe
OTKJIOHCHHE
ITo muue (1o ayre) +5 (- 10)
ITo mupuHe (BAOIL TOHHEIIS) +5 (- 8)
ITo BeICOTE +5
ITo OTKIOHEHHIO OT ITA0JI0OHOB, BHIITOJIHEHHBIX
10 JyraM pacueTHON KPHUBU3HBI +5

6.2.10 bontoBele U Jpyrue pe3bOOBBIE COCIMHEHUS, II00€TH, TIIyXHe

IIOJIOCTH, er'IY6J'I€HI/I}I B Teie OJIOKOB O6I[€J'IKI/I JOJDKHBI OBITH 3alIUIICHBI OT

KOppO3uH, Mnomnaaadnrda BOJAbI U I'PA3H.

6.2.11 ConpoBoiuTeNbHAs TEXHUYECKass JOKyMEHTAIMs Ha 3aKJIagHbIe

ACTAJIN, YINIOTHUTCIIBHBIC IIPOKIAAKN U T.II. JOJDKHA IMOATBCPKAAThL IPUTOJHOCTD

ATUX JeTajell 11 UCIOJIL30BaHUs B OJIOKaX O0IEIIKH.

6.2.12 OTkioHeHus1 (HaKTUUYECKUX pa3MEPOB OJOKOB OOJEIKA OT HOMHHAJBHBIX,

YCTAaHOBJICHHBIX B pa60‘-II/IX qepTeiKax, HC OOJDKHBI IIPCBLIIIATH BCIWYHUH,

yKa3aHHBIX B Tabnuile 2. U3mepenus ciemyeT BoIMOIHATH B cooTBeTcTBUM ¢ ['OCT

26433.0.
Tabnuma 2

N3mepsiemble mapaMeTpsl [Ipenenbubie

OTKJIOHEHUSI

YTroJs1 KOHYCHOCTH CTHIKOB I10 JUIMHE, TPaIyC + 0,017
lupuna 610Ka 00AETKH, MM +0,5
BricoTa 6;10Ka 001€NKH, MM +20
JlnmHa Goka o BHYTpEHHEH Xope, MM +1,0
BHyTpeHHui paguyc, MM +15
HapyxHblii paguyc, MM +2,0
[TocagouHble 0TBepCTHS 111 OOJITOB, MM +1,0
[Ta3pl moJ repMETU3UPYIOIINE TPOKIAKU, MM +0,2
OTKIIOHEHHS OT TUTOCKOCTH TMTOBEPXHOCTH MPOJIOJILHBIX M KOJIBIIEBBIX CTHIKOB (Ha
IauHe 1 M), MM +0,3

6.2.13 TpeOGoBanus k KaueCcTBY MOBEPXHOCTEH MpuBeaAcHBI B Tabiuie 3. Ha

MOBEPXHOCTAX OJIOKOB OOJICIKM HE JAOMYCKAIOTCS )KUPOBBIE U PHKABbIE MSTHA.
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Tab6numna 3
B munnumerpax
UaMeTp WK BricoTa
A p iy I'myOGuna oxosa
HauOOJIBIINN MECTHOTO CymmapHas
OeroHa Ha pedpe,
pasmep HaIlUTbIBa JUTMHA OKOJIOB
Bun mosepxHocTH u3MepsieMast 1o
PaKoOBHUHBI, | (BBICTYIIA) WU Ocerona Ha 1 M
MMOBEPXHOCTHU
rIyorHa rIyouHa pebpa
KOHCTPYKIIUU

paKoBUH BITTUHBI
Hapyxusle u
BHYTPCHHUE

TP 15 3,0 10 100

HEOT/ICIIBIBAEMbIC
MIOBEPXHOCTH
CTBIKOBBIC TOBEPXHOCTH 10 0,6 5 50
Buyrpennue
MTOBEPXHOCTH 1 0,6 2 20
YIUIOTHUTEIBHBIX 11308

6.2.14 B OeTone 0JIOKOB 00/CIKH, HE UMEIONIUX CICIHAILHOTO 3aIMTHOTO
MOKPBITHS,  JIOMYCKAIOTCS  TOJIBKO  OJMHOYHBIC  YCaJO4YHbIE M JpYyrue
MMOBEPXHOCTHBIC TEXHOJIOTHYECKHE TPEIIUHBI B MPEJIEIax 3allUTHOTO CJI0sl OETOHa,

HIMPUHA KOTOPBIX HE npeBbiaeT 0,1 mm.

HpI/IMeanI/Ie 'OI[I/IHO‘IHLIMI/I CUUTAIOTCSA TPCIIUHBI B KOJIMYCCTBE HC boiee TpECX-

YyeThIpex ITYK Ha 1 M.

Bayrpu ma3oB 1moa  TepMETH3UPYIOIIME MPOKIAJKH TPEIIMHBI HE
JIOITYCKaIOTCA.

6.2.15lpn wm3roToBICHUM OJIOKOB OONETKA JOJDKHBI TPUMEHSTHCS
CIEYIOIINE MAaTePUaIbI.

- nopTiIaHAneMeHT Mapku He Huxe MS500 [10-H nim knacca mo mpoyHOCTH
Ha cxxatue 52,5 MIla o I'OCT 30515 u I'OCT 10178;

- KpynHbIA 3amojgHuTenb — mebers mo 'OCT 8267 u 'OCT 26633, npu
ATOM OETOHHAasi CMeCh JOJDKHA BKIIKOYATh JIBE (DpaKIUK KPYITHOTO 3aMOJTHUTENS OT
5 10 10mm u ot 10 mo 20 mM. Mapka meOHS MO MOPO30CTOMKOCTH JOJDKHA

COOTBETCTBOBATh MPOEKTHON Mapke OeToHa U ObITh He Huxke F200;
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- IPUPOJHBIN IIECOK ¢ MOAYJIEM KpynHocTH My, ot 2,4 1o 2,8. Jlomyckaercs
nobasieHue BbIceBOK pasmepoM 10 5,0 mm mo 'OCT 8736 (mo 20 % oT macchl
NPUPOJHOTO TIeCKa), a TaKKe MEIKOJUCIEPCHBIX TOPOIIKOBBIX J00aBOK
(manpumep, kBapueBoit meum o 'OCT 9077);

- Boja ay1g 6eronHou cMmecu o I'OCT 23732;

- XUMHYecKue  Jo00aBku, oOecreuuBarone dhdexkr  gedcTBUS B
cootBeTcTBUM ¢ ['OCT 24211.

6.2.16 Bce matepuanbl JOKHBI UMETh cepTU(UKATHI (TTacrmopTa) KauyecTna.

6.2.17 I'ugpon3onupyromue MPOKIAAKH JOJDKHBI HW3TOTaBIMBATHCA  TI0
cnenuanbHbiM TY mnoctaBumka. CBoOMCTBAa MPOKIATOK B pabodem (00KaToM)
COCTOSIHUU JIOJKHBI COXPAHSITHCS HA BECh CPOK CIIY>KObI TOHHEJIS.

6.3 TpeGoBaHusi 6€30MNaACHOCTH BbINIOJTHEHHUS PadoT

6.3.1 lns mpexymnpexaeHus: BO3ACUCTBUS Ha PaOOTHUKOB BPEIHBIX
BEIIECTB, IMPUMEHSEMbIX TpPU MPOU3BOJACTBE OJIOKOB OOJENIKH, JIOJKHBI
cobomoaatecsa TpedoBanus 'OCT 12.1.005, naciopToB 0€30MaCHOCTH MaTepUasoB
u TY Ha Marepuaisl.

6.3.2 U3roToBnenrne, KOHTPOJIb, CKIQIUPOBAHWE H TPAHCIOPTHPOBKA
0JIOKOB JIOJKHBI COOJTIOIaThCS B cOOTBETCTBUU ¢ TpeboBanusimu CIT49.13330.

6.4 TpeOGoBaHus OXpPaHbI OKPY KaIOIIEH cCpeabl

6.4.1 3aTrBepaeBmnit O€eToH, 3aKpEIICHHbIC JeTann (paMku
VIUIOTHUTEIbHBIC, PaCHpeleTUTEIbHbIC MPOKIAAKH) HE JOJDKHBI BBIIETSATH B
OKPYXKAIOIIUK TPYHT ¥ BO3AYIIHYIO CPEIy TOKCHYECKHE BEIIECTBA.

6.4.2 Pagnanmonuas 0€e30I1acHOCTh OJIOKOB o01enKu JOJDKHA
MOATBEPXKIAThCSA CepTU(UKATOM HA UCXOJHBIE MaTepHallbl C yKa3aHUEM
aKTUBHOCTH PAJAUOHYKIMJAOB M KJlacca MaTepHalioB B COOTBETCTBUH C
tpeboBanmsimu 'OCT 30108.

6.5 IlpaBujia npueMKH U KOHTPOJISI TOTOBbIX 0JIOKOB

6.5.1 IIpuemka 6J10KOB 0OIETKH JTOJHKHA OCYIIECTBIISITHCS MOMITYYHO.
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6.5.2 [IpuHsATHI OJIOK OOJENKM MODKEH HMMETh INTaMI W JOKYMEHT O
kadecTBe B cooTBeTcTBUU ¢ ['OCT 13015.

6.5.3 Ilpon3BoauTens JOMKEH TMPEIBIBUTH JOKYMEHTBI O KadecTBe
MaTepuayioB (aKThl HWCIBITAaHUH, cepTU(UKATHI, TACIOpTa KadecTBa W T.1.),
PE3yNIbTaThl KOHTPOJBHBIX MCIBITAHUM 1O ONPEACICHUIO OTITYCKHOW U MapOYHOU
IPOYHOCTU OETOHOB, UX MOPO30CTOMKOCTH M BOJJOHETIPOHUIIAEMOCTH.

6.5.4 Kontponp kauecTBa OJIOKOB OOAEIKH JIOJDKEH OCYIIECTBISTHCS
BU3YaJIBHBIM OCMOTPOM OJIOKOB U U3MEPEHHEM I'€OMETPUIECKIX Pa3MepoB OJI0KOB
1 ux nedexToB (B cooTBeTCTBUH € 6.2.12 11 6.2.13).

[ToBepXHOCTh TEPMETUZUPYIOIINX YINIOTHUTENICH TOJDKHA OBITH POBHOM, 0€3
HAJIPBIBOB, HAJPE30B, TPEIIUH. YIIJIOTHUTEIN TOJDKHBI ObITh BKJICEHBI B Ma3bl IO
BCEH JJIMHE.

PacnipenenurenbHbie TPOKIAIKU JTOHKHBI PACIONIaraThCsl Ha TOPIaX TOYHO
B COOTBETCTBUHU C MPOEKTOM M OBITh TUIOTHO MPUKJIEEHBI K MOBEPXHOCTH OETOHA.
JlenTa 3amuTHAs YIJIOTHUTENbHAS CAaMOKJIESIIAsCS JOJDKHA IIOTHO MPHUJIETAaTh K
MOBEPXHOCTH OETOHA IO BCEMY MEPUMETPY TOPIIOB OJIOKA.

6.6 TpancnopTupoBaHue U XpaHeHHe

6.6.1 [Torpy3ouHo-pa3rpy304uHbie pabOThI, XpaHEHHE W TIEPEBO3Ka OJIOKOB
00JIETIKH ClIeyeT MPOU3BOAUTEL B cOOTBEeTCTBUU ¢ TpeboBanusmu ['OCT 12.3.009,
I'OCT 13015 wu npaBunamMu, JEUCTBYIOIIMMH Ha  aBTOMOOWJIBHOM W
JKEJIE3HOJOPO)KHOM ~ TPAHCIOPTE C  COOJNIOJIGHHEM  Mep, HCKIIIOYAIOIINX
BO3MOYKHOCTH TIOBPEXKICHUS OJIOKOB.

6.6.2 bioku 00eNKN TOMKHBI CKJIaAUPOBAThCS B MITa0ETh U XPAHUTHCS HA
CHenuaibHO O0OpYAOBaHHBIX CKIiIanax. ['abapuThl mtadbens, pa3Mepsl MPOKIAT0K
U TOJKIA0K, MECTO WX YCTAaHOBKH JOJDKHBI OBITH OIPEIACICHBI CXEMOK
CKJIQJUPOBaHUs OJIOKOB, MPETyCMOTPEHHBIX MPOEKTOM, a pa3Mepbl MPOXOIOB U

MpoC3J0B MCKIY mITadeIIMu OOJUKHBI COOTBCTCTBOBATHL YCTAHOBJIICHHBIM B

CIT 49.13330.
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6.6.3 'oTOBBIE 0OJIOKM MOTYT XpPaHHUTBCA Ha OTKPHITOM Bozayxe. [lpu
XpPaHEHUH CJEAyeT 3allUTUTh OJOKH OT BO3JCUCTBUS COJHEYHOW paavallvu,
NOMaJaHusl BJIAard Ha paclpeneiuTeIbHble MPOKIAIKU, HCKIIOYUThH IOMNaJaHue
BOJIbI, 00pa30BaHuE JIbJIa B TIyXUX OTBEPCTUAX OJIOKOB.

6.6.4 brioku o0nenKy cienyeT MepeBO3UTh Ha aBTO HIIU HKEJIE3HOIOPOKHBIX
TPAHCIOPTHBIX  CPEACTBAX, CHAOXEHHBIX CHEIUAIbHBIMU KPENEeXKHBIMU U
OTIOPHBIMHU YCTPOHUCTBAMH, OOECIICUNBAIOIIMMU HEMOJIBUKHOCTD OJIOKOB 00JIEIKU
U UX COXPAHHOCTb.

6.7 TpedoBaHus K 0JIOKaM IOCJIe BO3BeIeHUS 00/1eJIKH

6.7.1 B TOHHeNsX 3ampemaercs MpPOU3BOAWTH pPabOTHI, CBSI3aHHBIE CO
CBapKO#M, KOTOpPbIE MOTYT MPUBECTH K MOBPEXKJICHUIO YIUIOTHEHUS U TPEIIUHAM B
OeToHe.

6.7.2 BHyTpeHHHE OBEPXHOCTH OJOKOB OOJCIKH B TOHHEJE JOKHBI OBITH
BO3MIYIIHO CyXuMH. [Ipu TMOsABICHUM TPU3HAKOB TPOCAYMBAHUA BOJBI C
MPOIYKTAaMH BBIMICTAYMBAHUS IIEMCHTHOTO KaMHsI, TIITEH P)KaBYMHBI HA CBHIPBHIX
MEeCTax W SBHBIX TE€YeH B BHUJE Kameka JODKHBI OBITh TPHUHSITHI MEPHI 10
JUKBUJAIMK TEYeH TIyTeM pPEMOHTa OJIOKOB OOJENKH, YIUIOTHCHHUS IIBOB,
Har€HeTaHus 3a OOJIeIKY W B Telo OJ0Ka OOJENKH CIEIUaIbHBIX PacTBOPOB, B
COOTBETCTBHUM  CO  CIENHMAIbHO  pa3pabaTbiBaeMOM  JUIsi  3TOM  LIETH
TEXHOJOTHUYECKUM pEeriiaMeHTOM. PeMOHTHBIE paboTHI ClelyeT MPOBOIUTH IMOCIE
BBITIOJIHEHUS BCEX OTEPAIIMiA 10 HATHETAHUIO 32 00JIETIKY.

6.7.3 XKene3o0eToHHbIE  KOHCTPYKIIMM  HE  JOJDKHBI  TOABEPTaThCS
BO3JICHICTBUIO OTKPHITOTO OTHS W BBICOKMX TeMIepaTyp, a B clydae
BO3HMKHOBEHHUS U YCTPAHEHHSI TAKOTO BO3JEUCTBUS HEOOXOIUMO MPOU3BECTH
OLIEHKY MX HEeCYIel ClIOCOOHOCTH U APYTUX 33JaHHBIX TPOEKTOM CBOMCTB.

6.7.4 [Ipu oOHapy>KeHMH B JKEJIE300€TOHHBIX OJIOKaX HOBBIX TPEIIUH
(MOMHMMO YCaJIOYHBIX, TEXHOJOTHYECKUX W PACUYETHBIX) CJIEAYeT HEMEIJICHHO

YCTAHOBUTL HEMCHTHLBIC MAasAKKN WU OPTraHU30BATh Ha6JIIOI[CHI/I$I 34 UX COCTOAHUEM,

29



CTO HOCTPOM 2.27.19-2011

MPOBOJUTh W3MEpeHus: nedopmaruu  OOJENKH ¥ TMPUBIEYL MPOCKTHYIO
OpTaHU3AIUIO IS IPUHATHUS MEP MO 00€CTIeUeHUI0 pab0TOCTIOCOOHOCTH 00 IEIKH.
6.7.5 O6enka u3 OJIOKOB JOJKHA COXPAHITh MPOCKTHBIE CBOMCTBA HA BECh

MEePUOJ IKCILTyaTalUu.

7 MOHTAXK TOHHEJIHLHOH KeJIe300eTOHHO 00/1eJ 1K

7.1 IloaAroToBKa K MOHTAXKY KOJbLA

7.1.1 [Ipu moAroTOBKE K MOHTAXYy JOJDKHBI OBITH BBITIOJIHEHBI CIEAYIOIINE
OTIepaItiu

- BU3yaJIbHasl ~ MPOBEPKAa  COOTBETCTBHA  TpeOOBaHMsIM  pasmena 6
YKJIaJbIBAEMBIX OJIOKOB, UX T€PMETU3UPYIOIIUX MTPOKIAJIOK U PACIPEACIUTEIbHBIX
MPOKJIAJIOK KOJIBIIEBBIX CTHIKOB;

- POBEPKA HAJMYMsI M COOTBETCTBUS HAa BHYTPEHHEHW MOBEPXHOCTH OJIOKOB
WX WHJIUBHUIYAIbHBIX OYKBEHHBIX OO0O3HAYCHUM, MAPKUPOBOYHOW HYMEpaluu M
MOHTQ)KHBIX Pa3METOK;

- CHATHE NMPOOOK C OJIOKOB B MOHTAXKHBIX OTBEPCTHSX;

- OYKCTKA OT TPSA3M M TIOCTOPOHHUX TMPEAMETOB JIOTKOBOM YacTH OOOJIOUKH
IIUTa U METOYHOTO YIUIOTHEHUS.

7.1.2 COoopka o0dYepeqHOTO KOJbIla OONENTKH JODKHA TPOU3BOJAUTHCS B
COOTBETCTBHHM CO CXEMOW €ro TOJIOKCHHUS B TUIOCKOCTH TIOTIEPEYHOTO CCUCHHSI
TOHHEJISI OTHOCUTEIILHO paHee yJI0KEHHOTO KOJblla. B3anmMHOe mosiokeHue KoJiel
pPETIIaMEHTHUPYETCSl  JOMMYCKAeMBbIM yIJIOM TIOBOPOTa BOKPYT OCH TOHHEIS,
3aJ1aBacMOT0 TPOTPAMMHBIM KOMIIICKCOM CHUCTEMBI KOHTPOJIS TIPOJBMIKEHUS
IIMTOBOTO  KOMIUIEKCA, TIpH  HAOMIOJEHWW TEXHaJA30pa WM  CMEHHOTO
Mapkiueiaepa. He qomyckaercst coBnaieHue oceil 3aMKOBBIX OJIOKOB.

7.1.3Ilepen HayasioM MOHTaxa OJOKM JOJDKHBI YKJIQJbIBAThCS B
HAKOIUTEh B COOTBETCTBUU C TIOPSAIKOM YCTAaHOBKH OJI0Ka B KOJbIT0. [Tocnemnum

K HAKOIUTEIIO OJIOKOB JOCTABJISIETCSI 3aMKOBBIN OJIOK.
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7.1.4 baoku TOMKHBI TPAHCTIOPTUPOBATHCA K OJOKOYKJIAAYUKY MPU MOMOIIH
HAKOMUTENs1 OJIOKOB.

7.2 BpInoJIHEHNEe MOHTAXKA 001eJIKH

7.2.1 MoHTaX  TOHHENBHON  KEIe300€TOHHOW  OOJENKH  JIOJDKEH
NPOU3BOAMUTBECS ~ C  NpPUMEHEHHWEM  OJIOKOYKJIaJuuka B CJeAyIolen
MOCJIEIOBATEILHOCTH

7.2.1.1 [lyneT ynpaBieHus OJIOKOYKJIATIMKOM TEpPEKItoYaeTcss B paboumii
pexuM «MoHTax Kosblay. TOJIBKO MOCJe aKTUBALUU pexuMa padoThl «MOHTax
KOJIbIIa» pa3peliaeTcs OCYIIECTBISATh YIpPaBICHUE MPOXOAUYECKUMU JOMKpaTaMu
IIPU TTOMOIITH ITyJIbTa YIPaBICHUS OJOKOYKIaTIUKOM.

7.2.1.2 Tlpoxoayeckue JOMKpAThl  YCTAHABIMBAIOTCS B  IOJOXKEHHUE
YCTaHOBKH MEPBOTO OJIOKA.

7.2.1.3 baok c HakonuTenss OJOKOB Oepercs IMpU TOMOIIM 3axBara
OJIOKOYKJIaIuUKa.

7.2.1.4 3axBat OJIOKOB JOJKEH OCYIIECTBISTHCS MEXaHHUECKON CHCTEMOM
WIM BaKyyMHBIM 3axBaToM. [Ipu BakyyMHOM 3axBaTe MpeayCMaTpPUBAIOTCS
MexaHndeckas ukcanus 0JOKOB K 3aXBaTy OJOKOYKIaJAuMKa B TAHTCIIHATEHOM U
MPOJIOJIBHOM (BJI0JIb OCH TOHHEJIS1) HAPABJICHUSIX.

7.2.1.5 briokoykiraauuk TIepeBUTaeTCsl K MECTy MOHTaXa KOJIbIla B
XBOCTOBOM YacTW IUTa, OJIOK BBIPABHUBAETCS MO MapKEPHBIM pa3MeTKaM IIO0
OTHOILIEHUIO K COCETHEMY KOJIbILy M YCTAHABJIMBAECTCS B TAKOM IOJIOXKEHUU, MIPU
KOTOPOM €T0 MapKHpPOBOYHBIE HOMEPA COTIACOBBIBAIOTCSA 110 33JJaHHOMY BapHAHTY
packiaJku B COOTBETCTBUU C HYKHBIMH HOMEpaMu OJIOKa MPEeAbIAYIIETr0 KOJbIa
00EIIKH.

7.2.1.6 MoHTHpyeMbIil 0J0K TOJKEH ObITh TOYHO BBIBEPEH IO OTHOIICHHIO
K COCEIHMM OJIOKaM B paJMajbHOM HANpaBlI€HUH HAa OTCYTCTBHE YCTYMNOB (IO
JUHEWKE), [0 COMNPUKOCHOBEHHUS YIUIOTHUTENEH MOHTHpPYEeMOro Oyoka ¢
COOTBETCTBYIOIIMMH YIUTIOTHUTEISIMU COCETHUX OJIOKOB, & 3aT€M yCTaHABIUBATHCS

B IIPOCKTHOC IIOJIOKCHHC. B IIponccce MOHTAaXa, IIOCJIC COIIPUKOCHOBCHHUA
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PE3MHOBBIX YIUIOTHUTEIBHBIX MPOKIAJOK MOHTHPYEMOIO M COCEIHUX OJIOKOB HE
JIOMyCKaeTcsl  mepeMelieHue  Ojioka  OJIOKOYKIaAYUKOM B paJHaIbHOM

HallpaBJICHUH.

HpI/IMe‘laHI/Ie — OTHOCUTEIRHOE MNEPEMECIICHUC OJI0KOB B paauaJIbHOM HaIIpaBJICHUH
IMOCJIC COIMPUKOCHOBCHUA COOTBCTCTBYIOUIMX YINNIOTHHUTCIIBHBIX IMPOKIAJ0K MOXCET IMPUBCCTH K

BbIIABJIMBAHHWIO IMMPOKJIAJIOK U3 IIA30B U HAPYHICHUTIO ITCPMETU3ALIUN CTHIKOB.

7.2.1.7 Ilpoxoayeckue AOMKpAThl BBIIBUTAIOTCS U MPUKUMAIOT OJIOK K
paHee CMOHTUPOBAHHOMY KOJIbIly. Y CUJIME MpUKaTHsI OJOKOB YCTaHABIUBAETCS 110
3HAYEHUIO, YKa3aHHOMY B MPOEKTE, U KOHTPOJUPYETCS CPEACTBAMH W3MEpPEHUM
HINTA.

7.2.1.8 bonTel  cBsi3el, Kpemsme OJOK K  MIPEABIAYIIEMY  KOJbILY,
BBUHUYUBAIOTCA U 3aTATUBAIOTCA. MOMEHT 3aTsDKKH OMpPENessieTCs] MPOSKTOM U
oOecrieunBaeTcs TpedyeMoit HacTporikoii raitkoépra mo I'OCT 10210.

7.2.1.9 brnokoyknaauuK OTITyCKaeT 3aKpEeTICHHbIN OJIOK.

7.2.1.10 OcrtanpHble OIOKM MOHTHUPYIOTCS B IIIaXMaTHOM TOPSAKE CIpaBa M
ClieBa OT YCTAaHOBJIEHHOTO OJIOKa, IOCIEIHUM MOHTHPYETCS 3aMKOBBIM OJIOK

(cMm. pucyHok 7.1).

I[Ipumeuanue - Eciim B KOHCTPYKLIHMH  TE€PMETHU3UPYIOIIMX  HPOKJIAJAOK  HE
nNpeaAyCMOTPCHBI BCTaBKH nu3 aHTI/I(l)pI/IKI_II/IOHHOFO Marepuaia, Ha IMOBCPXHOCTH
TCPMETU3UPYIOIUX ITPOKIIAAOK CKOMICHHBIX TOPILIOB 3aMKOBOT'O 01oKa CJICAYCT HAHCCTU CMA3KY,
YMEHBIIAIONIYI0 TPEHUE MEXAy mpokiaagkamu. (Cma3ka MO0DKHA OBITh KOHCHUCTCHTHOM H

WHEPTHOM 1O OTHOIIEHUIO K MaTepHUalry MpOKIIaIOK.

7.3 KoHTpOJIb NPpH MOHTAKE KOJIbLA 00/1eJIKU

7.3.1 [Ipu MoHTa)ke KojbIla OOJCJIKU JIOJDKHBI BBIMOMHATHCS CIEAYIOIINE
oTepari KOHTPOJIS:

- MPOBEPKA MPABUILHOCTH YCTAHOBKU OJIOKOB 110 Pa3METKE;

- MapKILIEHAEPCKUI KOHTPOJIb F€OMETPUUECKUX pa3MepoB
CMOHTHPOBAHHOTO KOJIBIIA;

7.3.2 [IpoBepka TPaBWIBHOCTA yCTAHOBKM OJIOKOB TI0  pa3MeTKe
OCYIIIECTBISIETCS BU3YAIbHBIM KOHTPOJEM COBIAJIEHUS MapKEpHOH pa3METKU
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OJIOKOB COCEIHUX KOJIEIl U HU3MEPEHHEM pPa3MEpPOB YCTYIOB B IPOJOJIBHOM H

KOJIbIICBOM CTBIKAax.

Pucynok 7.1 — Cxema yCTaHOBKH 3aMKOBOT'O OJIOKa

7.3.3 Mapkieiaepckuii KOHTPOJIb F€OMETPUYECKHUX pa3MepoB
CMOHTHUPOBAHHOTO  KOJbLa  CI€AyeT  MPOU3BOJUTH  IOCIE  OKOHYAHUS
NEPEIBIKEHHUST IIMTAa TEpeJ MOHTAaXOM HOBOTO KOJIbIIa B COOTBETCTBUH C
TpeOOBaHUAMU pazjena 9.

7.3.4 Ycrynbl, HE HapyIIAOIIKE BOJOHEIPOHUIIAEMOCTh B CTBIKAX MEXKIY
OJI0KaMU B 30HE MOHTaXa, M MPEAEIbHOE PACKPBITHE CTHIKOB (3a30pbl) HE TOJIKHBI

IIPCBLIIIATD 3HaHCHHﬁ, Ha3HAYCHHBIX ITIOCTAaBIMUKOM YIINIOTHUTCIBHBIX PAMOK

ITpumeuanue — OObIUHO JomycKaeTcs ycTyn He 6onee 10 MM, a pacKpbITHE CThIKAa HE

Oonee 5 MM.

JJis1 KOHTPOJISt pa3MEPOB YCTYIOB M PACKPBITHSI CTHIKOB CJIEIyEeT MPUMEHSATh
JIMHEWKHU.

7.3.5 3a30psl Mexay OJIOKaMd IO KOJIBIIEBOMY CTHIKY M HW3JIOM IepeaHein
IUIOCKOCTH KOJIbIIa B 30HE€ MOHTaxa (Uil 0OJeNKH JTuaMeTpoM OT 5 A0 7 M) BO
n30exxanne o0pa3o0BaHMs MPOIOJBHBIX TPEIINH U CKOJIOB HE JOJDKHBI MPEBHIIIAThH
BEJIMYMH, YKa3aHHbIX B 9.11.1.

KOHTpOJ'II) Hn3JIo0Ma nepez[Heﬁ IIOCKOCTH KOJIbIIa CJICAYCT OCYHICCTBIIATH I10
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MApPKIIEUIEPCKUM U3MEPEHUSIM.

7.3.6 OTkiioHeHne auaMerpa (PJUTMITAYHOCTH) KOJIBIIA B 30HE MOHTAXa,
JIOJDKHO YCTaHABIMBATHCS B 3aBUCUMOCTH OT 0a30BBIX pa3MEpOB KOJIbIIA C YUETOM
CII 32-105-2004 [2].

KoHTposib  3JIMOTUYHOCTH  JIOJKHA  OCYIIECTBIISITH  MapKIIeHaepcKas
CIy)k0a HM3MEpPEHHMEM pPaCCTOSHUS OT BHEIIHEH TMOBEPXHOCTH MOHTHPYEMOTO
KOJIbIIAa JI0 BHYTPEHHEH MOBEPXHOCTH OOOJIOYKH IIMHUTA C YYETOM €€ T€OMETPHH.
['eomeTpusi O0OJIOUKM IMTAa OMpEAENsIeTcs MNpU COOpKe IMHUTa W JOJDKHA

KOHTPOJIMPOBATHCS B IIEPUOJT TPOXOIKH.

8 TammnoHa:KHbIi pacTBOP, MPUIOTOBJIEHNE U HATHETAHUE

8.1 O6mue TpedGoBaHus

8.1.1 Harneranue TaMIOHAKHOTO PACTBOPA B CTPOUTENBHBIN 3a30p MEXIY
IPYHTOM U OOJENKOW TOHHENs [JOJDKHO OOecreynBaTh TIeOMETPUUYECKYIO
HEU3MEHSAEMOCTb 00/I€JIKH, COBMECTHYIO pabOTy 0OJIENIKU C OKPY’KAIOIIUM IPYHTOM,
NpEAOTBPAIIEHNE OCAJ0K JJHEBHOW MOBEPXHOCTH MPH TMPOXOAKE, COXPAHHOCTD,
JOJITOBEYHOCTh U TOBBIIIEHWE BOJOHEMPOHUIIAEMOCTH OOJEIKH Ha MEepUOJ
IKCIUTyaTaIl[ii TOHHES.

8.1.2 Coopyxenne Tonneneit TIIMK ¢ mpurpyzom 3a00s mpemycMaTpuBaeT

TOJILKO TIEPBUYHOE  HATHETAHUEE PACTBOPA 32 TOHHEIBHYIO OOMIEIKY.

[Ipumeuanue - Ilpu HEyAOBIETBOPUTEIHHOM KAauyeCTBE 3aIMOJHEHUS CTPOUTEIHHOIO
3a30pa, OIpPEEeIEHHOM [0 pe3yiabTaTaM KOHTPOJIBHBIX MCIBITAaHUM U 00cienoBaHus,
BBINOJIHSACTCS. JOMOJHUTENbHOE (KOHTPOJIBHOE) HAarHeTaHWe pacTBopa 3a O0AenKy depes
IPEyCMOTPEHHBIE TNPU HM3TOTOBICHUM WIM CIEUUANbHO NpOoOypeHHble B OJokax 00JenKu

OTBEpCTHSI.

8.2 TaMnoHaxHbIii  pacTBOpP, COCTaBbl W  MaTepHAJbl  JJsd

IMPUIOTOBJICHUSA.

* B ofuH Tar
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8.2.1 TpeboBanusi K TAMIOHAXXKHBIM  pacTBOpaM  JJisl  HarHeTaHUs
(MOBUKHOCTb, BpPEMs CXBaThIBaHUS, MPOYHOCTh TAMIIOHAKHOTO KaMHS) JOJKHBI
YUUTBHIBaTh ~ MHXKEHEPHO-TEOJIOTUYECKHE  YCJIOBHUS  TPAcChl, TEXHOJOTHMUYECKHUE
napaMeTpbl MPOXOJIKU TOHHENS (CKOPOCTh MPOXOJKH, 00bEM HarHETaHHsI pacTBOpa) U
xapakrepuctiuk  TIIMK  (konmuecTBO TOYEK OJHOBPEMEHHOTO  HArHETaHUS,
KOHCTPYKIIMSI XBOCTOBOTO YIUIOTHEHMSI IIUTA, XapaKTEPUCTUKUA CMECHTEIBHOTO
Oo0Opy/IOBaHUsA,  TEXHOJOTMYECKass CXeMa IMPUTOTOBJIICHUSI W  HarHEeTaHus,
NPOTSHKEHHOCTh KOMMYHHUKAITUH JIs1 TPAHCTIOPTUPOBKH PAcTBOpa K MECTY HarHETaHUs
U T.IL).

8.2.2 TpeboBanus K TaMIIOHAXKHBIM pacTBopam HEO0OXO0IMMO
KOPPEKTUPOBATH MPU YTOUHEHUN HH)KEHEPHO-TEOJOTHUECKUX YCIOBUN MTPOXOIKH,
kKOoHCTpyKimu TIIMK, TexHonmormum npoXOJKH, MPUTOTOBICHHS W HArHETaHUA
pacTBOPOB, HOMEHKJIATypbl M XapaKTEPUCTUK CTPOUTENBHBIX MATEPHAIOB,
UCITIOJI3YEMBIX JIJISl IPUTOTOBJIEHUSI pPACTBOPOB, U MO pe3yJibTaTaM JabopaTOPHBIX

UCTBITAHUH.

[Ipumeuanue - OOmme TpeOOBaHUS K pacTBOpaM JJisi HArHETaHUA 3a 00JICNIKY MOT'YT OBITh

onpezneneHsl noctaBMkoM TIIMK ¢ ydeTtoM MHKEHEPHO-TEOJIOTMYECKUX XApPaKTEPUCTHK TPacChl

IPOEKTUPYEMOT'O TOHHEJIS ¥ TexHndeckux xapakrepuctuk TTIMK.

8.2.3 TaMIoHaXHBI PACTBOP JOJDKEH COOTBETCTBOBATH TPEOOBAHUSIM,
JTUKTYEMBIM WHXCHEPHO-TCOJOTUYSCKUMH  YCIOBUSAMHU TPAacChl, TEXHOJOTHEH
HarHeTaHWs M SKCIUTyaTalied pacTBopa B TPOCTPAHCTBE MEXKTY TOHHEIBHOMN
o0fenKoil W TPYHTOM U, B  I1IE€JIOM, COOTBETCTBOBAaTH  CIEAYIOIINM
XapaKTEPUCTHKAM:

- BpeMsl  CXBaTbIBaHUs WM reneoOpasoBanus (cMm. 3.18)  momkHO
rapaHTUPOBATH 3aMOJHEHUE CTPOUTEITHLHOTO 3a30pa B TIOJHOM 00bEME 10 MOMEHTA
CXBaThIBAaHUS M UCKIIOYUTH HAIMIIAHUE pacTBOPa Ha IMUTOBYIO 000JI0UKY,

- MPOYHOCTh pactBopa (cMm. 3.19) nomkHa obecrneunBaTh BOCIPHUATHE

HArpy3KH (4epe3 CyTKHU MOCJie HarHEeTaHus1) OT LIUTa,
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- MPOYHOCTh TaMImoHaxHOro kamHsi (cM. 3.20) B paHHuUE Ccpoku U 28
CYTOYHOM BO3pacTe JOJDKHA HMCKIIOYaTh €r0 pa3pylIeHUWE W Pa3MbIB Ha MEPUO
COOPY>KEHUS U DKCIUTyaTallui TOHHENS,

- MOJIB>KHOCTh pacTBopa (cMm. 3.21) moikKHAa Ha3HAYAThCA MO YCIOBUSIM
TPAHCIIOPTUPOBKH MPUTOTOBIEHHOIO Ha PACTBOPHOM Y3JI€ TaMIIOHaKHOTO
pacTBopa 1o TpyoonpoBoaaM K 3a0010.

HeobxomMble XapakTepUCTUKK TAMIIOHAKHOTO PACTBOpA JIOJDKHBI JOCTUTATHCS
IyTEM MWCIOJNB30BaHUSl Uil TPUTOTOBJIEHMSI PACTBOPOB PAa3HbIX BHUIOB HCXOJHBIX
MarepuaioB M W3MEHEHHEM COOTHOLICHMSI KOMIIOHEHTOB B PAacTBOpE, a TaKKe
MPUMEHEHUEM JI00ABOK, KOPPEKTUPYIOIIUX T€ WM UHBIE CBOMCTBA PACTBOPOB.

8.2.4 OnHopacTBOopHass cucreMa Har"Hetanuss (cm. 3.22)  10DKHA
MPUMEHSITHCA JJIsI 3aII0JIHEHUSI CTPOUTEIIBHOTO 3a30pa MPU MPOXOJIKE MEPErOHHBIX
TOHHEJNEHW, JByxpactBopHas (cM. 3.27) — 1Tpu NPOXOJKE HAKIOHHBIX
(3cKaNaToOpHBIX)  TOHHENEH W MEPErOHHbIX  TOHHENEH B CIOXKHBIX
TUJPOTEOJIOTUYECKUX YCIOBUSX C TUAPOCTATUYECKUM JaBJICHUEM TPYHTOBBIX BO/I

oonee 0,3 MIla.
HpI/IM €4HaHHUuc - HpI/IMeHCHI/IC OJHO UJIN ,Z[Byxpa.CTBOpHOﬁ CUCTCMbI HArHECTaHUs 3aBUCUT

OT UHIKEHEPHO-TEOJIOMMYECKIX YCIOBUI Tpacchl, KOHCTpyKiuu U xapakrepuctuk 11IMK.

8.2.5 OpHOopacTBOpHAsi CHUCTeMa HarHeTaHWs JOJDKHA TIpeaycCMaTpHUBaTh
UCIIOJIb30BaHUE TAaMIIOHAXHBIX MHOTOKOMIIOHEHTHBIX PAacTBOPOB Ha OCHOBE
[eMeHTa UM 0eCIIEMEHTHBIX PACTBOPOB.

8.2.5.1 OcHoBHBIC TpeOOBaHUS K XapaKTePUCTUKaM OECIIEMEHTHOTO
TaMIIOHAKHOTO PacTBOpa M pacTBOpa Ha OCHOBE IIEMEHTA MIPHUBEICHBI B TaOIUIIAX
4us.

8.2.5.2 Harneranue 3a 00NIeNKy CieayeT BBIIOIHSTH C MCTIOB30BaHUEM IIEMEHTO-
TIECYaHBIX PACTBOPOB C MHHEpATHHBIMU Jl00aBkamu (3omoii-yHoca mo ['OCT 25818,
OeHTOHMTOBBIMU THHOMopomkamu o TY 39-0147001-105-93 [6] u TY 5751-001-
41219638-2010[7] wm tTm) u xumudeckumu jgobakamu 1o ['OCT 24211,
YIAYUIIAIOMIAMH  TEXHOJIOTHYECKUE TapamMeTpbl pacTBopa M (PUBHKO-MEXaHUUECKHe

36



CTO HOCTPOM 2.27.19-2011

XAPAKTCPHUCTUKU TaAMIIOHAKHOI'O KaMHs, a4 TAKKC T'OTOBBIX CYXHX cMecell OCHOBHBIX

KOMITOHEHTOB PAacTBOPa, XapaKTEPUCTHKU KOTOPBIX COOTBETCTBYIOT TPEOYEMBIM.

Tabnuna 4 - XapakTepuCTHUKU TAaMIIOHAKHOTO PAaCTBOpa Ha OCHOBE IIEMEHTA

Mertoauka
HanmenoBanue mmokazarens 3HayeHue HgMepeHHﬁ
ITOKa3aTes roKasaTeJs
[ToaBHKHOCTB, CM 12-30 I'OCT 31356
Bonoornenenune B Teuenue 1 4, %, 2,0 I'OCT 26798.1
He OoJjiee
Brixoa TammoHaxHOTO KaMHs, % 95-100 BCH 132-92 [9]
Cpoku cXBaThIBaHHUS: I'OCT 310.3
- Ha4yajo0, MUH, HE paHee 40
- OKOHYaHHUeE, Yyac, He 0oee 3
[IpoyHocTs Ha cCXaTMe TaMIIOHAXKHOIO I'OCT 5802
kamHs1, MIla, He MeHEe 3,0

Tabnuna 5 - XapakTepuCTUKHA OECIEMEHTHOTO TAMIIOHAKHOT'O PacTBOpa

3HaucHUE Mertoanka
HaunmeHnoBanue nmokaszares .
MOKa3aTelIs U3MEpPEHUH 110
HOPMATHUBY
IToaBr>XKHOCTE , CM 15-20 I'OCT 31356
KuzHecnocoOHOCTH (OcaaKa KOHYyCa) 7-10 I'OCT 10181
yepes 24 yaca, cM
Bonootnenenue B Teuenue 2-x yacos , %, 1 I'OCT 26798
He Ooriee
Bonootnenenue noxa nasienuem 0,1 Mlla 2-10 TV 5745-001-
gyepes 1 gac, % mo macce, 40279705-05
[TnacTuyeckas IpOYHOCTH pacTBOpPa Yepes 0.03-0.05 I'OCT 5802
1 vac, MIla
BrIxoa TaMITOHAKHOTO KaMHs , % 95-100 BCH 132-92 [9]
[IpoyHOCTH Ha CKATHUE TAMIIOHAKHOTO I'OCT 5802
xamHs1, MIla, He McHee 0.5
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8.2.5.3 TaMrmoHa)kHbIE ~ PACTBOPBl  JODKHBI ~ TPUTOTaBIMBATBCA  C
UCIIOJIb30BAHMEM B Ka4yeCTBE BSKYIIETO MOPTIAHIIEMEHTa (WiIM APYTHX BHUIOB
IIEMEHTA IPH COOTBETCTBYIOIIEM 0OOCHOBAHNH) 1 MHOTOKOMITOHEHTHOTO BSDKYIIETO,
COJZIEpXKAINEro, KpPOMe IIeMEHTa, 30dy-yHoc cyxoro otoopa mo ['OCT 25818,
OcHTOHMTOBBIE rHHOMopomku mo TY 39-0147001-105-93[6] u TY 5751-001-
41219638-2010 [7], apyrue MuHEpaIbHbIC JOOABKH, a B KAUSCTBE 3AIIOHHUTEII - CPEIHE
U MenKo3epHUCTbIN kBapuesblii iecok o I'OCT 8736, uzsectHsik no 'OCT 8736 u
Ap.

HpI/IMeLIaHI/Ie - Bo3M0XHOCTB IOPpUMEHCHUA  ONPCACIICHHOIO THUIIAa BSOXKYHIEIO U

3AIIOJIHUTCIIA OPCACIIACTCA ITPU HOI[GOpC COCTaBOB pacTBOpA.

8.2.5.4 PacTBOpbl Ha OCHOBE MHOTOKOMITIOHEHTHOTO BSDKYIIETO (IIEMEHT H
MUHEpaIbHbIE JO0aBKM) W PA3IMYHBIX 3alOJHUTENEH CIIEAYeT MPUTOTABIUBATH C
UCTIOJIb30BAHNEM TOTOBBIX CYXHX CMECEeH OCHOBHBIX KOMIIOHEHTOB PAacTBOPa, B KOTOPBIX
COOTHOILEHUE MCXOIHBIX KOMIIOHEHTOB M TPAHYJIOMETPUYECKHI COCTaB 3aIlOJHUTENS
COOTBETCTBYIOT TpeOOBaHUSM OOBeKTa. (OCHOBHbIE TpeOOBaHUSI K XapaKTEPUCTUKAM
TAMITOHAKHBIX CYXHX CMECEH MPEICTaBIIeHbI B TAOIHIIE 6.

8.2.5.5 Jloctuxenue TpeOyeMbIX XapaKTEpPUCTUK TaMIIOHAKHOTO PacTBOpa
JIOJKHO OCYIIECTBIIATHCA TPUMEHEHHEM Pa3HBIX MO COCTaBY M COOTHOIICHHUIO
UCXOJHBIX KOMIIOHEHTOB MAaTE€pHaliOB, a TakKe J100aBOK, KOPPEKTUPYIOLIUX Te
WIM WHBIE CBONCTBAa pPAacTBOPOB. J[Is TOBBIMIEHUS TIACTUYHOCTH IEMEHTHO-
MECYaHbIX  pPAacTBOPOB  PEKOMEHAYETCS ~ HWCIOJB30BaTh  OEHTOHUTOBBIN
riuHonopoiok mo TY 39-0147001-105-93 [6] u TY 5751-001-41219638-2010 [7] u
(unm) mnactudumupyromue xumuaeckue gooasku mo 'OCT 24211-2008 .

8.2.5.6 IIpoxonka, TpeOyromas COXpaHEHUSI TEXHOJOTUYECKUX CBOWCTB
pacTBopa (COCOOHOCTh K TIepeKauyke HacocoM) He MeHee 24 4acoB, JOJDKHA
OCYIIECTBISATHCS C HCIOJIB30BAHWEM HAarHETaHWs 3a O0O0JenKy OeclieMEeHTHBIX
TaMIIOHAXHBIX PACTBOPOB, SBIISIONINXCS BBICOKOIOABUKHBIMH M HMEIOIUMU

JKHU3HECIIOCOOHOCTH HE MeHee 24 4acoB.
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PactBop nmomkeH OBITH OXHOPOMHBIM, HE pACCIaMBaTLCSA, OT/ABATh
n30BITOYHOE KOJIMYECTBO BOJNBI (BOmooTAeneHUEe He Ooiyee 1 %, mpu nmaBiieHUH
0,1 MIla, co3maBaeMoM B 3a00/1€JIOYHOM TPOCTPAHCTBE), C OOpa30BaHHEM

TJIOTHOM U MIPOYHOU 0€3yCcaouHON CTPYKTYPHI IS MOAACPKAHUS KOJICIl O0ACIIKI

B ITPOCKTHOM ITIOJIOKCHHUH.

Tabnuna 6 XapakTepuCTUKH TAMIIOHAKHBIX CYXHX CMecen

HanMeHnoBaHue nmokaszares En.u3m. 3HaucHUE Mertoauka
IoKasaress U3MEPEHUN
IMOKa3aTes
[I10THOCTH HaACBIITHAS 900-1000 I'OCT 8735
3
[IIOTHOCTH B YILIOTHEHHOM KI/M 1200-1300 I'OCT 5802
COCTOSITHUM
Octatok Ha cute Ne 063 y He 6oiee 10 I'OCT 8735
0
BrnaxxH0CTB He Ooiee 2 I'OCT 5382
[Ipenen mpoYHOCTH MPU CHKATUU I'OCT 310.4
B BO3pacrTe: MIla
- 1 cyTkm 0,2-0,5
- 28 cyTok 7,0-10,0
PacruibiB kOHYyCa MM 140-150 I'OCT 310.4

I[Ipumeuanue - Ilo TEXHOJIOTMU MPOXOJKU PACTBOP MOXKET OCTABAThCA B PACXOJIHOM
OyHkepe Hacoca M TpyOompoBojax Oosee 12 yacoB, a mpu BO30OHOBJIEHUH pabOT MO
HAarHeTaHWIO 3a OOMEJNKY IIOCie TEXHOJOTHMYECKHX IIEPEphIBOB HE CO3/1aBaTh «IIPOOOK» B

TpyOOIIPOBOJaX U CUCTEME.

8.2.5.7 IlpuroToBneHne OCCIEMEHTHBIX TaMIIOHAXKHBIX PACTBOPOB JOJIKHO
BBITIOJIHATHCSI C MCHOJIb30BAHUEM B Kau€CTBE MHOTOKOMIIOHEHTHOTO BSIKYILIETO:
ruapaBiandeckyro u3Bectb 1o ['OCT 9179; 3omy-ynoca mo T'OCT 25818;
mukpokpeMueseM MK 85 mo TY 5743-048-0295332 [5], B kauecTBe 3allOTHUTEIIS
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- IIECKa C OIPCACIICHHBIM I'PAHYJIOMCTPHUICCKUM COCTABOM HJIN TOTOBOM IT€CUaHOM

tamnonaxnoi cmecu (IITC B cocTaBe: NECOK M M3BECTHAKOBBIM OTCEB).

[Ipumeuanue - ['ugpaBnuueckas HU3BECTb, 30JIa-YHOC U MHUKPOKPEMHE3eM IpuU
3aTBOPEHUH BOJIOM OOecreynBaloT cialbble BSHKYIIHME CBOMCTBa M HEOOJBIIYIO CTPYKTYPHYIO

MMPOYHOCTH TaAMIIOHAXKHOI'O KaMH$ Ha HA4YaJIbHOM JTaliC.

8.2.5.8 LleMeHT momkeH A00aBIATHCS B TAMIIOHAXHBI pPacTBOP B TaKHX
WH)KCHEPHO-TEOJIOTUIECKUX YCIIOBHSX IMPOXOJKH, KOTJa HEOOXOIMMO YCKOPHUTh
XUMHYECKYI0 PEaKIUI0 MEXKIy CIa00aKTUBHBIMH KOMIIOHEHTAMH pacTBOpa H
HOJIY4UTh 00JIee IPOYHYIO CTPYKTYPY.

TamMnonaxxHbplii pacTBOp C Jg00OaBIEHHMEM IIEMEHTa JOJDKCH COXPAaHSTh
XKU3HECIOCOOHOCTh (cM. 3.26) He MeHee 6 4yacoB BO HM30ekaHUE OOpa3oBaHUs

poOOK B TPAHCIIOPTHOM CHCTEME U BBIX0J1a 000PY/I0BAaHUS U3 CTPOSI.
HpI/IMC‘laHI/IC - Takue PAaCTBOPLI IIPUMCHAIOTCA Ha BXOAC IIUTA B FPYHTOBBIﬁ MacCcCuB
HJIM HAa y4aCTKax 0c000 CIOKHBIX THAPOrcOJIOrn4YCCKuX YCJIOBI/Iﬁ TpacCbl TOHHCIIA.

8.2.6 Ucnonp3oBaHWe  ABYXpPaCTBOPHOW  CHCTEMbl  HAarHeTaHus  JJis
3aMO0JIHEHUS] CTPOUTEIIBHOTO 3a30pa PEKOMEHAYETCS IIPU MPOXOJIKE MEPETOHHBIX U
HaKJIOHHBIX ACKAJIaTOPHBIX TOHHEJEH B HEYCTOMYMBBHIX BOJOHACHIIICHHBIX

IPYHTaX.

I[Ipumeuanus

1 JIByxpacTBOpHas cHCTEMa MpeyCMaTpUBaeT OJJHOBPEMEHHOE HAarHETaHNWE PAacTBOpa Ha
OCHOBE MUHEPAJIBHBIX BSDKYIIUX C J00aBKaMu (KOMIIOHEHT A) W YCKOpPUTENsl TBEpIACHUS
(oTBepautensi) - pactBopa xuakoro crekna no 'OCT 13078 (kommonent b) ¢ obpazoBanuem
TaMIIOHQ)KHOTO PACTBOpa IMpPH CMEIIMBAaHUM HA BBIXOAE M3 HAarHETaTeNIbHBIX MaTpyOKOB B
3200/1€7104HOE MTPOCTPAHCTBO.

2 Jlnsi HarHEeTaHWs 3a OOJENKY IO JBYXPAaCTBOPHOW CHCTEME MOXKET HCIIOJIb30BaThCS
pacTBOp Ha OCHOBE OTEUYECTBEHHBIX CTPOUTENBHBIX MAaTEpUAIOB, B COCTaB KOTOPBIX BXOJUT
MHOTOKOMITOHEHTHBI TaMIOHQ)KHBI pPacTBOp Ha OCHOBE ILIEMEHTa WM TaMIIOHaKHAs CMeCh

3aBOJICKOT0 U3TOTOBJIEHUS U pacTBOp cuinkara Hatpus o 'OCT 13078.

"Cm.3.25
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8.2.6.1 OcHoBHBIE TpeOOBaHUS K XapaKTEPUCTHKAM TaMIIOHAKHOTO

pacTBopa, HarHETaeMoro 3a 00JENKY MO JBYXPacTBOPHOU CHCTEME NMPUBEACHHI B

tabmure 7
Tabnuma 7 - OcHoBHBIE TpeOOBaHHA K TaMIOHAXKHOMY pacTBOPY TMpHU
JIBYXPacTBOPHOU CUCTEME HarHETaHUs
3HaueHue Meroavka
HaunMeHnoBaHue nokasaresns OKA3ATEIS W3MepeHHii mo
HOPMATUBY
KommionenT A
[LI0THOCTH KOMIIOHEHTA , T/M° 1.2-14 I'OCT 5802
CxBaTbIBaHHE PaCcTBOpPA, 4ac, HE paHee 72 I'oCT 310.3
VYcnoBHast BA3KOCTh MO Mapiry, cek., He 150 CTO I'azmpom
Oonee 2-3.2-004-2005
[4]
Bonootnenenue yvepes 3 yaca, %, e Oosee 3 I'OCT 26798.1

TammoHaxHbIl pacTBOP (KOMIIOHEHTHI A U b)

Bpewms reneoOpaszoBanus, cex. 30-50

[Ipo4yHOCTH Ha CKaTHUE TAMIIOHAKHOTO KaMHS I'OCT 5802
gyepes 1 cytku, Mlla, ne meHee 0,5

[Ipo4yHOCTH Ha CKaTHUE TAMIIOHAKHOTO KaMHS I'OCT 5802
yepe3 28 cyrok, Mlla 2-5

[Ipumeuanus

1 Tloka3zarens ycinoBHas BSI3KOCTh 110 Mapury onpenensiercs o meroauke CTO T"asznpowm 2-3.2-
004-2005 [4] ¢ ucnons3oBanueM BopoHKH Mapiia oobemom 1500 Mt 1 MepHO# KpyxKH - 946
MU,

2 Tloka3zarenb BpeMsi reJeo0pa3oBaHus ONPEACIACTCS BU3YaIbHO

8.2.6.2 IlpuroroBiieHre pacTBOPOB IO yKa3aHHOW penentype (cMm. 8.2.6)
JIOJDKHO BBITIONHATHCS C MCIOJB30BAaHUEM BBICOKOKAYECTBEHHBIX OCHTOHHUTOBBIX
TJIMHOMIOPOIIKOB U BhICOKOMOyJIbHOTO (M > 3,0) cunukaTta HaTpusl.

8.2.7 HeoOxomuMble ~ XapaKTEPUCTUKM  TAaMIIOHAXHBIX  pPacTBOpPOB B
3aBUCUMOCTH OT HX COCTaBa, NPUMCHSIEMBIX MaTCPHUAIOB M TEXHOJIOTHHU
HarHeTaHWs JOJKHBI OMPEAENAThCS MO yKa3aHHBIM B Tabmuiax 4-7 MeToauKaM

U3MEpEeHU (MCIBITAHUI) U COOTBETCTBOBATh YKa3aHHBIM B HUX TPEOOBAHUSIM.
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8.2.8 OnbITHO-IPOU3BOICTBEHHAs ~ TPOBEPKAa  OLEHKH  CTaOMIBHOCTH
XapaKTEPUCTUK TAMIIOHAKHOTO PACTBOPA U COOTBETCTBUS TPEOOBAHUSM (TaOIUIIBI
4-T7) c or6opom npo6 (mo 'OCT 28013) Ha Bcex 3Tanax (0T €ro NpUroTOBICHUS 10
1oJIa4yM B 3200/1€JI0YHOE IPOCTPAHCTBO) IOJKHA OBITH IPOBECHA B 0053aTEILHOM
HOpsIIIKE TIOCTIe pa3paboTKU COCTaBa pacTBOpa B TAOOPATOPHBIX YCIOBHUSX.

8.3 [IpuroroBjieHne pacCTBOPOB

8.3.1 TpeboBanuss Kk OOOPYIOBAHWUIO MJII TPUTOTOBICHUS W HarHETaHUS
TAMIIOHAKHBIX PACTBOPOB JOJDKHBI OIPENEAThCS CKOPOCTBIO TEpEABIKCHUS
IIMTa, PACXOJ0M pacTBopa Ha | M.I. MPOXOJKH, COCTABOM M TEXHOJOTUYECKUMU
rapamMeTpaMH pacTBOPOB, TEXHOJOTHEH X HATHETAHMSI.

8.3.2 O0opynoBaHue [JIsi TMPUTOTOBIICHUS TAMIIOHAXKHBIX PAcTBOPOB
JOJKHO 00€CreYnBaTh:

- MEXaHU3UPOBAHHOE JIO3UPOBAHUE NCXOJIHBIX MATEPUAJIOB;

- IPUTOTOBJICHUE PACTBOPOB B HEOOXOAMMOM 00beMe ¢ TpeOyeMbIMU
TEXHOJIOTHYECKUMH TTapaMeTPaAMU;

- TPAHCIIOPTUPOBKY PacTBOPOB K 3a0010.

8.3.3 JlosupoBaHre ChITydrX MaTepHAioB TIepel TOMa4Yeii B PACTBOPOMEIIATIKY
JIOJDKHO TIPOM3BOJIUTHCS BECOBBIMU JI03aTOPAaMU, BOJIbI M BOJHBIX PaCTBOPOB KOMIIOHEHTOB
U J100aBOK OOBEMHBIMHM JI03aTOpaMH. IlorpelmHOCTh JI03MpOBaHMS KOMITIOHEHTOB
TAMIIOHKHOM CMecH (BSDKYIIIETO), BOABI U 00aBOK JOJDKHA OBITh He Oosee 3 %, a it
TIeCKa ¥ MUHEPAJTLHBIX 3arloJIHATENIEH - 110 5 %.

8.3.4 BeeeHne KOMIIOHEHTOB B PAacCTBOPOMEIIANKY TPH IMPUTOTOBICHUH
MHOTOKOMITOHEHTHBIX ~ PacTBOPOB (B  3aBUCHMOCTH OT COCTaBa) JIOJDKHO
BBITIOJTHATHCS CO CIEAYIONIEH 04epPEeTHOCTRIO: BO/Ia — OEHTOHUTOBBIN TJIMHOTIOPOIIIOK
— XMMHYECKHE JOO0aBKH - IIEMEHT — MUHEpaIbHbIE JOOABKU (30J1a-yHOCA, IUTAKU U
JIp.) — 3aTIOJTHUTEITb.

8.3.53arpy3ka B €MKOCTh pAcCTBOPOMEIIAIKH (PacTBOpOHArHETATEJIs)
KaXJIOT0 TIOCIICAYIOIIETO KOMIIOHEHTa pacTBOpa JOJDKHA TPOM3BOIMUTHCS MPU

MOJIYYCHHNN OI[HOpOI[HOfI CMCCHU TIOCJIC 3arpy3ku HNpCAbIAYHINX KOMIIOHCHTOB B
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nojHOM o0beMe. OnTUMaTbHOE BpeMs MEepPEeMENIUBaHMs TaMIIOHAXKHOTO PacTBOpa
YTOYHSIETCS OMBITHBIM MIPUTOTOBJICHUEM €TI0 Ha CTPOUTEIIHHOM TUIOMIAIKE.

8.3.6 BEeHTOHUTOBBIN TIUHOIIOPOIIOK JIJISl TOBBIIICHHUS BbIXOJAa IIEMEHTHOTO
KaMHSl CJieAyeT BBOAWTH B BHJE 3apaHee MPHUTOTOBICHHOW B PacTBOPOMEIIAIKE
CycIieH31H (Bojia — OEHTOITOPOIIIOK).

8.3.7 Xumuueckue no0aBku 1o ['OCT 24211 s yiydiieHUs CBOWMCTB
pPacTBOPOB CJIETyeT TOTOBUTH 3apaHee B BUJIE PACTBOPA MOBBIICHHON KOHIICHTPAIUN
U BBOJWTh B BOAY 3aTBOPCHUS B KOJIMYECTBE, OOCCIICUMBAIOIIEM pPabOUyIO

KOHIICHTPAIINIO UX B HATHETAEMOM PacTBOPE.

[Ipumeuanue — Jl00aBKU-YCKOPUTEIHM CXBAThIBAHUS BBOJSTCS B TOTOBBIM PacTBOP Iepest
BBITPY3KOH (HarHeraHueM) B BHIE pPabOuYero pacTBOpa MpPU HEMPEPHIBHOM MEPEMEIIUBAHUM
pacTBopa.

Konmentpamuio padodero pacrsopa no06aBok omnpenensror apeomerpom o 'OCT 18481 B

COOTBETCTBUM C TEXHUYECKOM HOKYMGHTaHHeﬁ Ha I[O68.BKI/I KOHKPCTHOI'O BUA.

8.3.8 IIpuroToBneHHBIN PACTBOP JOHKEH HEMPEPHIBHO MEPEMEIINBATHCS WIIH
HaXOJUThCS B JIBKEHUM O MOMEHTa €ro HarHetaHus 3a oOpenky. PactBop, He
U3PACXOJ0BAaHHBIN /10 HaUala CXBAaThIBAHUS, HENIb3S UCTIOB30BATh [l HATHETAHUSL.

8.3.9 Bo3aMoXHOCTh TOMafaHusi B PAaCTBOPBI BOJBI, TPyHTa U JAPYTHX
MHOPOAHBIX MPEIMETOB, a TaKKe IOTePH pPACTBOpa U €ro COCTaBISIOIIMX
HEOOXOTMMO UCKITIOUUTH MPH 3arpy3Ke MaTeprajoB B CMECUTEIbHOE 000pyI0BaHHE,
NPUTOTOBJICHUU U HaTHETAHUU PACTBOPOB.

8.3.10 KoHTposib IPUrOTOBIICHUSI M XaPAKTEPUCTUK TAMIIOHAXKHOTO PacTBOpa
(MTPaBUIIBHOCTH  JIOBUPOBAHUS KOMIIOHEHTOB, TIOABIDKHOCTh PAacTBOpa, BpeMs
CXBaThIBaHUsI, 0TOOP 00pa3lloB PacTBOpPa U MX UCIBITAHMS) TOJDKHA BBIIOJHSTHCS C
TPUBJICYCHIEM CTPOHTENHHOM JTabopatopuu (B coorBerctBuu ¢ BCH 132 [9]).

8.4 HarHeraHue pacTBOpPOB

8.4.1 Omeparnu TIOATOTOBKM WM HAarHETaHWs] TAMIIOHAXKHOTO pacTBopa B
NPOXOTYECKOM IHKJIE€ JOJDKHBI  BBITIONHATHCS MapayielbHO CO  BCEMH

OoIIcpanusIMu OUKJIIa IIPOXOOKH. 3anojgHeHHne CTPOUTCIIBHOT'O 3a30pa
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TEXHOJIOTUYECKU CBsi3aHO ¢ npoasrxkeHuem TIIMK u BeimonHsercsa B mocliienHee
CMOHTHPOBAHHOE KOJIBIIO0 OTHOBPEMEHHO C TTEPEABIKKOMN IIUTA.

[lepeaBuxenue murta 0e3 HarHETAaHUSI TAMIIOHAYXKHOTO PACTBOPA 32 OOJEIKY
HE JIOMTyCKaeTCsl.

8.4.2 3anonnenue crpoutenpbHoro 3azopa TIIMK B 3aBucumoctu ot
TEXHUYECKUX XapaKTePUCTUK CIEAyeT MPOU3BOAUTh OJHOBPEMEHHO uepe3
naTpyOKH, PacroJIOKCHHbIE B 4—8 TOYKax HArHETaHUs PacTBOpa IO TMEPUMETPY
KOJIbIIa 00/IETIKY, TIPU OJHOPACTBOPHON CHCTEME WJIM Yepe3 OTIENIbHbIE CIBOCHHbBIC
naTpyOKH, pacrojio)KeHHbIE B 4-8 TOYKax XBOCTOBOM OOOJIOUKH IIUTA, TMPHU
JBYXPAaCTBOPHOU CHCTEME HarHETaHUSI.

KonnyecTBO TOuek HarHeTaHWsi JOJDKHO NPUHUMATHCS B 3aBUCUMOCTH OT
cedeHurs1 TOHHENA U KoHCTpykumu TIIMK.

8.4.3 HacocHoe o0opymoBaHue JIsI HATHETaHUS PacTBOpa 3a 00ICNIKY JIOJDKHO
OBbITb OCHAIIICHO PETUCTPUPYIONIEH KOHTPOIHHO-U3MEPUTEIBHON anmapaTypon s
KOHTPOJIS JaBJICHUS U Pacxo0/1a HarHETAEMbIX PaCTBOPOB.

[Ipy 1BYXpacTBOpHOH cCHCTEME HarHeTaHus JIOJDKEH OCYIIECTBISTHCS
MIOCTOSIHHBIM KOHTPOJIb 3a PacXoJIOM KaXKIOTO pacTBopa (KOMIOHEHTa A H
KOMIIOHEHTa b) 1 ux cooTHOIIEHHEM.

8.4.4 KoHCTpyKIMS CIIBOCHHBIX MAaTPyOKOB MPH JIBYXPACTBOPHOM CHUCTEME
HarHeTaHWs 3a O0JENKY MOJDKHAa OOecreunBaTh PABHOMEPHOE TEpPEMEIIMBAHUE
KOMIOHEHTa A ¢ kommoHeHTOM b B 3a001€710YHOM MPOCTPAHCTBE TMpHU
KOHTPOJIMPYEMOM HX Pacxojie.

8.4.5 [lapameTpsl HarHETAHHsI TAMIIOHAXXHOTO PacTBopa (pacxojl pacTBopa U
CKOpPOCTb TMOJauu 3a 00JIENIKY) TPU MPOXOJKE CICMYET OMPENEIATh B 3aBUCUMOCTH
OT CKOPOCTH TPOXOJKH IUTa W PACXOJOM TaMIIOHaKHOTO pacTBOpa Ha OJHH
ITOTOHHBIA METP MPOXOJKHU.

8.4.6 CpenHee nmaBiieHWE HArHETaHHWS TaMIIOHAKHOTO PAacTBOpPa JOHKHO

OBITh BBIIIIE PACUCTHOTO JABJICHWS TMpurpysa 3a0os 1o ocu 3a0o0s
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IPEIyCMOTPEHHOTO MPOEKTOM MM YCTAaHOBJIEHHOTO HOPMAaTHUBHO-TEXHUYECKOU
JOKYMEHTaIuel (TeXHOJIOTMYeCKUM PErJIaMeHTOM Ha MPOXOJKY).

[IpeaenbHOe JnaBiIeHUE HArHETaHWS HE JOJDKHO TMPEBBIIIATH HECYIIYIO
CIIOCOOHOCTH 00ICNIKH ¢ y4eToM Kod(duimenTa 3amaca.

8.4.7 PerynupoBaHue JaBJE€HUS HArHETaHWUsS JIOJDKHO TPOU3BOJUTHCS
BKJIIOYEHHEM M BBIKJIIIOUEHHUEM HarHeTaTelbHbIX HacocoB. [Ipu BbICOKOM
nasienun (6oxnee 0,3 MIla) cineayeT Ha KOPOTKOE BpeMsl BBIKIIOUUTH HACOC U
MPUOCTAHOBUTH HAaTHETAHUE ISl CHUKEHUS JTABJICHUSI 10 JOITYCTUMOTO.

Ecnu naBneHue mocie MOBTOPHOTO BKJIIOYEHHS Hacoca BO3pACTaeT,
HEO00XO0IMMO MPOBEPUTH HATMYUE MPOOOK B HATHETATEIHHOW CUCTEME.

[Ipu wuszkom npaBiaenuun (meHee 0,1 MIIa) ckopocTs mepeaBUKEHUS
IMUTa HEOOXOJWMO CHIDKATh WJIM OCTAHABIMBATH IMUT, IIOKAa JJaBJICHUE
HarHeTaHs HE JIOCTUTHET TpeOyeMOoro 3HaYeHUsI.

8.48Bo Bpems HarHetaHuss TaMIOHAXKHOTO  pacTBOpa  JIOJDKEH
OCYIIECTBISTHCS MOCTOSHHBIM KOHTPOJb 32 T€M, YTOOBI PacTBOp HE MOMaaail B
IPOCTPAHCTBO MEXKIY 00JICIKON U XBOCTOBOW 000JIOUKOM.

[Ipoxoaka momwkHa OBITH TPEKpalleHa, €clid pacTBOp TMOMagaeT B
MIPOCTPAHCTBO MEXKIY 00JIETKON M XBOCTOBOW 00O0JIOUKOM, U BO3OOHOBJICHA TTOCIIE
yCTpaHEHUs] HEUCIPaBHOCTU XBOCTOBOT'O YIUIOTHEHMS.

8.4.9 3ampemiaeTcss UCTIONB30BAThH AJII HarHETaHUS TaMITOHAKHBIM PacTBOP,
HE U3PACXO0JI0BAHHBIN /10 Ha4asla €ro CXBaThIBAHUSI.

8.4.10 Cucrema HarHeTaHusi pacTBOPOB JIOJDKHA  TPEIyCMaTpUBATH
ABTOMATUYECKYIO PETHCTPAIUIO IaBJICHUSI HATHETAHMSI M pacxojia pacTBoOpa.

8.5 KoHTpoJ1b BhINOJIHEHHS PadoT

8.5.1 KonTposnb BBIOMHEHUS pabOT MO MPHUTOTOBICHUIO M HAarHETAHHIO
pPacTBOPOB 3a TOHHEJIBbHYIO O0JIEKY JOJIKEH MPOU3BOAUTHCS CUCTEMATHUECKU Ha
BCEX OJTamax MpOU3BOJCTBA pabOT B BHUAE BXOJHOTO, OMNEPALUOHHOIO U

npuemounoro koutpoJisi (CIT48.13330.2011).
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[Ipumeuyanue — PaGoThl O MPUTOTOBIIEHUIO U HATHETAHUIO PACTBOPOB 32 TOHHEIIbHYIO

00J1eTTKY OTHOCATCS K CKPBITHIM paboTaM.

8.5.2 BxogHo#t koHTposb B cootBercTBuM ¢ BCH 132-92 [9] momken
BKJIFOYATh:

- IPOBEPKY COOTBETCTBUSA MATEPHAIOB, UCIIOJIB3YEMBIX IJIS IIPUTOTOBICHUS
pacTBopa, TPeOOBaHUSAM MPOEKTAa U JIOKYMEHTaM, MOJTBEPKIIAIOIINM HUX CBOMCTBA
(ctanmapram, TEXHHUSCKUM YCIIOBHSM, cepTH(HKaTaM KauecTBa);

- MPOBEPKY COOMIOACHUS TPeOOBAaHWM K TPAHCIOPTUPOBKE W XPAHECHUIO
KOMITOHEHTOB TaMIIOHa)KHOI'O PacTBOPa;

- HCIIBITAaHHUC MAaTCPHUAJIOB U HOII60p COCTAaBOB TaMIIOHA’KHBIX PAaCTBOPOB.

[Ipumeuanue - KOHTpOib COOTBETCTBUS MaTepUajoB JUIsl MPUTOTOBJIEHUS PAacTBOpa U
XapaKTEPUCTUK TAMITOH)KHOTO PACTBOPA BBIMOJIHSIOTCS C 00s3aTeNbHON (DUKcaIeld JTaHHBIX

UCHBITAHUHN B JKypHaJle KOHTPOJIS MapaMeTpoB TaMIIOHAXXHOTo pacTBopa (B coorserctBuu ¢ BCH
132 [9]).

8.5.3 [Ipu onepatmOHHOM KOHTPOJIE CIIETYET MPOBEPSTH:

- COOTBETCTBUE (DAKTUUYECKUX XaPAKTEPUCTUK TAMIIOHAKHOTO pacTBOpa
3aIaHHBIM TIPOCKTOM U TEXHOJIOTHYECKUM PETIIAMEHTOM;

- KQUeCTBO 3aIlOJIHEHHSI CTPOUTEITHLHOTO 3a30pa HArHETaeMoro 3a 00JEINKY
TaMIIOHAXHOTO PacTBOPA,

- X0/la HarHEeTaHUsI TAMIIOHAXKHOTO PACTBOPA U COCTOSIHUE CMOHTHUPOBAHHOM
O0EIIKH.

8.5.3.1 CooTBeTcTBHE  (PAKTHUECKMX  XapaKTEPUCTUK  TaMIIOHAKHOTO
pacTBOpa 3aIaHHBIM MPOECKTOM U TEXHOJIOIMYECKUM PETJIAMEHTOM MPOBEPSETCS B
COOTBETCTBHH C 1.8.2.7.

8.5.3.2 KauecTBO  3amoJIHEHHWS  CTPOMTEIBHOTO  3a30pa  CIEayeT
KOHTPOJUPOBATh 00BEMOM (PacxojoM) HarHETAEMOTO 3a OOENIKY TaMIIOHAXHOTO

pacTBopa.

HpI/IM edyaHue — Pacxoa TaMIIoOHaXKHOTO pacTBOpa Ha IM m. PacCUUTBIBACTCA UCXOAS U3

o0BeMa CTPOUTCIILHOI'O 3a30pa.
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8.5.3.3 IIpu mpomsBoAcTBE padbOT HEOOXOAMMO (UKCHUPOBATH OTKIOHCHHUS
OT HOPMAJIbHOTO XOJa HAarHeTaHus TAaMIIOHAXHOTO pacTBopa (NEpephiBbl B
HarHeTaHWM PAcTBOpa, BBIXOJ pacTBOpa M3-3a OO0ACIKH) U BU3YaJIbHO
KOHTPOJIMPOBATH COCTOSIHHE CMOHTUPOBAHHOMN O0IETKH.

8.5.4 TIpueMoYHBIN KOHTPOJIb IOJHKEH BKIIOYATh:

- KOHTpOJIb KauecTBa BBHIMOJHEHHS pabOT MO 3alOJHEHUIO CTPOUTEITHHOTO
3a30pa,

- KOHTPOJIbHOE HATHETAHWE TAMIIOHAKHOTO PAaCTBOPA;

- oopMiIeHHE HEOOXOIUMOM NCTIOIHUTENBHON TOKYMEHTAIIHH.

8.5.4.1 Bum m 00BbeM KOHTPOJBHBIX WCIBITAHUNA IO TMPOBEPKE KadyecTBa
3alOJHEHUSI CTPOUTENBHOTO 3a30pa JIOJDKEH ONPENENsaThCS MPOEKTOM U
KOPPEKTUPOBAThCS HAa OCHOBAaHUHM HCIOJHUTEIHHOW JOKYMEHTAlMM W3 YHCIa
CJIEIYIONTUX UHCTPYMEHTAIBHBIX METOJI0B KOHTPOJIS:

- re0(pU3NYECKUE METOJAbl OLIEHKH 3alOJIHEHUS CTPOMTENILHOTO 3a30pa IO
CHwulII 11-105-97;

- OypeHue CKBaXMH ¢ 0TOOPOM KepHa U OlpesieieHHEM (PU3UKO-MEXaHUUECKUX
XapakTEPUCTHUK TaMroHakHOTo kKaMHsA o ['OCT 28570,

- THpaBIMdecKoe onpodoBanue ckBaxkud mo BCH 132-92 [9].

8.5.4.2 KoHTpo/lbHOE ~ HarHeTaHue  TaMIIOHAXHOTO  pacTBopa  (cocraB
OTIpEICTIICTCS  AOTONIHUTEIBHO)  CJIEAYeT BBIIOJHUTH B  CIy4ae BBISIBJICHUS
BOJIOTIPOSIBIICHUIA 4epe3 OOAEIKY TOHHENSI U OOHapy»KEHHsl ITyCTOT B 3a00€JI0YHOM
MPOCTPAHCTBE MPH MPOBECHUN KOHTPOJIbHBIX UCTIBITAHUM WM 00CIICI0OBAHUH.

KoHTponbHOE HarHeTaHWE BBHIMOJIHAETCS B COOTBETCTBUM C MIPWIOKEHHEM 12
BCH 132-92 [9].

8.5.4.31lo pesynpTaTaM OIIGHKHM KadecTBa pPabOT MO HarHETaHUIO

TaMIOHAXXHOTO PAcTBOpPa 3a 00JACNKY JO0KHA OBITh OPOPMIICHA UCIIOJHUTEIbHAS
JIOKyMEHTAITUS U aKThl OCBHIETEITLCTBOBAHUS CKPBITHIX PAOOT.

8.6 IIpaBuia 0e30macHOro NMPOU3BOJACTBA PadoT
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8.6.1Ilpu mnpousBoacTBE pabOT MO MPUTOTOBICHUIO M HArHETAHUIO
TaMIIOHAKHBIX PACTBOPOB 32 TOHHEIBHYIO OOENIKY JOJKHBI BBIOJHATHCS OOIIHE
npaBuia TEXHUKM O€30MaCHOCTM U OXpaHbl TpyJa, NPeIyCMOTPEHHbIE
HOPMATUBHBIMU JOKYMEHTaMH, IMPOEKTOM COOPY>KCHHUSI TOHHEJS M WHCTPYKLHUAX
o skcrutyaraiuu TIIMK (CIT49.13330.2010).

8.6.2 [Ipy npuUroTOBIICHUM W HATHETAaHUU PACTBOPOB BCE OTKPBITHIE U
JBUKYIIUECS YaCTH CMECUTENIbHOTO M HAarHEeTaTeIbHOTO O00OpYIOBaHUS JTOJKHBI
ObITh CHAOXEHBI OTPAKICHUSMU, HUCKIIOYAIOIMIMMHU BO3MOXHOCTH TMOINAJaHUs B
HET0 TOCTOPOHHUX MPEMETOB U TPAaBMHUPOBAHHUS JIFOJICH.

8.6.3 DnexTpoABUTaTeIM W IYCKOBas ammaparypa CMECHUTEIBHOTO W
HArHeTaTeJIbHOr0 000PYJ0BaHUSI JOKHBI OBITh 3aIlUIICHB! OT MOMAJaHUs Ha HUX
BOJIBI M pacTBOpA.

8.6.4 lo wnawama paboT Bce TpyOOMpOBOABI MO TPAHCIOPTUPOBKE U
HarHeTaHuIo0 pacTBopa (pacTBOPOBOJIbI), pabOTAIOIIME IO JAaBJICHUEM, JIOJKHBI
ObITh HCIBITaHBI TMpHU JaBlieHWd, B 1,5 pa3a NpeBbIIAIONIEM MaKCUMAJIbHOE
pabouee naBnenue. [Ipenen u3MepeHHI MaHOMETPOB, KOTOPBIMU OCHAILEHBI
HACOCHI, JOJDKEH MPEBBINIATh MaKCMMajbHOE padouee JaBleHWE HArHETAaHUS B
1,5—2 paza.

8.6.5 IIpu npoBeaeHN pabOT O MPUTOTOBIICHUIO U HATHETAHUIO PACTBOPOB
HEO0OXO0IMMO COOJTIOIaTh CIAEAYIOIIUE MTPaBUIA:

- MPUTOTOBJIEHUE PACTBOPOB W3 XMMHUYECKHX J0OABOK B BHJIE MOPOILKA
ClIeIyeT IPOM3BOIUTH C COOMIOICHHEM MEp, MPEAYIPEKIAIONINX €T0 paclblICHHUE,

- MyCK Hacoca JOJDKEH MPOW3BOIUTHCS MPU MOJHOCTHIO OTKPHITOM KpaHe
pacTBOpOBO/A,

- Ha HarHeTaTeNIbHBIX TPYOOMpOBOaX HACOCOB HEOOXOIUMO YCTaHABIUBATH
peIoXpaHUTEIbHbIC KJIalaHbl, OTPETYJIMPOBAHHbBIE HA PACUETHOE JaBJICHNUE,

- KOHIIBl HAarHeTaTeJIbHBIX PYKAaBOB JAOJDKHBI OBITh MPOYHO U HAJEKHO
3aKpeIJIeHBI, YTOOBI HCKIIFOUYUTH BO3MOKHOCTh MX CpPbIBA IMPU paboTe HAcoca.

8.6.6 IIpu mpoBeneHnn HarHETaHUS PACTBOPA 3aMPeIIaeTCs:
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- CMa3bIBaTh MEXAHWU3MbI, YUCTUTh WJIM MPOBOIAUTH KAKOW-INOO PEMOHT BO
BpeMs pabOThl YCTaHOBKH;

- TOJB30BaThCS pPyKaBaMH, WMCIOIIMMH B3AyTHE, M HEHCIPABHBIMU
MaHOMETPaMH;

- TMPOW3BOAUTH OBICTPOE TMEPEKPHIBAHWE KPAaHOB Ha KOMMYHHKAITUSIX

pacTBOpoBOA

[Ipumeuanue - Kpansl cienyer nepekpbiBaTh IMJIaBHO, OHU JOJIKHBI OBITH CHAOXKEHBI

YKa3aTClIsIMU HaHpaBJ’IeHI/Iﬁ «OTKPBITO - 3aKPBITO)».

- OCYHIIECTBJISITH Pa300OpPKy W PEMOHT HarHeTaTeJbHOW CHUCTEMbI TI0J
JTABJICHUEM.

8.6.7 Ilpu ucnonb30BaHMM XMUMHUYECKHUX BEIIECTB B KayecTBe J00ABOK K
pacTBOpam JJisl HarHeTaH!s 3a 00AEIKY ClIelyeT COOII0AATh CIENYIOIINE MEPhI
PETOCTOPOKHOCTH:

- paboTy C XHUMHYECKUMH BEIECTBAMU CIEAYET BBINOJHATH B
NPETOXPAHUTEIBHBIX OYKaX M PE3MHOBBIX IEpYaTKaX;

- Ha MecTe paboT JOJIKHBI OBITh MPUTOTOBJIEHBI U PACIIOJIOXKEHBI BOJIN3H
BOJIOTIPOBOIHOTO KpaHa CBE)KUE PACTBOPBI MUTHEBOM coibl (0T 5 % 10 10 %), uu
TaKOMW e KOHUEHTPALMK pacTBOPbI OOPHOI KUCIOTHI (00BEMOM HE MeHee 1 1);

- IPY TIOTIAIAHUHA XUMUYECKOT0 BEIIECTBA UIIM PACTBOPA HA KOXKHBIN MOKPOB
HEO0OXOJAMMO MPOMBITh KOKY BOJOW MJIM COAOBBIM PAaCTBOPOM, MpPH TOMAIaHUU B
rJjia3a - IpOMbITh BOAOW U PACTBOPOM OOPHOM KUCIIOTHI.

8.7 TpeGoBaHus OXpaHbI OKPY KaIOIIEH cpeabl

8.7.1 Bce KOMMNOHEHTHI TAaMIOHAXKHBIX CMecel (BsDKyIIee, 3aroJTHUTEIIH,
MUHEpaJIbHbIE W XUMHYECKHE JJ00aBKH) IO CTENEHU BIUSHUS HA OPraHU3M
yenoBeka B cooTBeTcTBUU ¢ ['OCT 12.1.007 m0MKHBI OTHOCUTBHCS K MAJIOOTIACHBIM
BpEIHBIM BelllecTBaM 4-To Kiiacca, ObITh M0XkKapo U B3PbIBOOE30MACHBHI.

8.7.2 CanurtapHo U paaNaliMOHHO-TUTHUEHNYECKYIO 0e301acHOCTb

TaMIOHAaXXHBIX CMECEU J0JIDKHA YCTaHaBJIMBATLCS HAa OCHOBAHHHU Pa3pCIINTCIIbHBIX
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JIOKYMEHTOB YMOJHOMOYEHHBIX HAJ30pPHBIX OPraHOB HCIOJHUTEIBLHOW BJIACTH U
OLIEHUBATHCSA MO O€30MaCHOCTH TAMIIOHAXKHBIX CMECEH MIIM UX COCTABIISAIOIIUX.

be3zonacHOCTh MUHEPAIBHBIX  COCTABJIAIONIMX TAMIIOHAXKHBIX CMecei
JOJDKHA OIICHUBATBhCSl MO CYMMapHOW yJenbHOH 3((EeKTUBHON aKTUBHOCTU
paguonykinuaoB (I'OCT 30108), 6e30macHOCT, XMMUYECKUX J100aBOK B COCTaBe
CYXHUX CMECEH - 110 CAHUTAPHO-TUTUEHUYECKUM XapaKTePUCTUKAM JI00ABOK.

8.7.3 IIpuroToBieHHbBIC TAMIIOHAKHBIE PACTBOPHI HE JODKHBI BBIJCIATH BO
BHEIIIHIOIO Cpely BpeAHbIe XUMUYECKUE BEIIECTBA B KOJIMYECTBAX, MPEBBIIIAOIINX
npenesnbHo ponyctumblie KoHneHtpauuu (IT1K).

8.7.4 3aTBepAcBIIMI TaMIOHAKHBIA KaMEHb HE JIOJDKCH 3arps3HATH
OKPY>KaIOILYI0 CPEy U JOJHKEH OBITh IKOJIOTHYECKU O€30M1aCHBIM MaTEPUATIOM.

8.7.5 3ampemmaercs cOpachiBaTh TaAMIIOHAKHBIE CMECH, a TaKKE€ OTXOIBI OT
MIPOMBIBKH 00OPY/IOBaHUS B BOJIOEMBI CAaHUTAPHO-OBITOBOTO HCIOJB30BAHUS U

KaHaJIn3alulo.

O Mapkuieiiiepckoe o0ecneyeHre MNPOXOAKH INPH BeJeHUH

muTa

9.1 IIporpamma (IIPOEKT) CO3AHMUS MIIAHOBO-BBEICOTHOIO T'€0AE3HIECKOTO”

¥ Mapkielaepckoro . (cMm. 9.5) 060CHOBaHUI CTPOMTENBCTBA A OOECHIEYEHHUS
IPOXOJKU U COOMKHM TOHHEJNS, a TaK)XKe JIJIs1 BHIHECEHUS y4acTKa TPpacChl TOHHENS B
HaTypy B COOTBETCTBMM C IMPOEKTOM JOJKHA ObITh pa3paboTaHa 10 Hayaia
IPOXOKH.

9.2 ToyHoCTh CO3/MaHUSI OMOPHOTO TIJIAHOBO-BBICOTHOTO T'€0AE3UYECKOTO

00OCHOBaHHS Ha IMOBCPXHOCTHU AOJDKHA YHAOBJICTBOPATH HAOIYyCKaM, HCXOIA U3

.

Ha nosepxHoctu
ok o
Iox 3emueit
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YCIIOBUSI MHHUMU3AIMKA BIUSHUS OMIMOKKH 3TOTO0 OOOCHOBAaHMS HAa TOYHOCTH
IPOXOAKHU .

9.2.1 [InanoBoe 00OCHOBaHWE JOJDKHO CO3/JaBaThCS B  CICAYIOMICH
MOCJIEIOBATEILHOCTH

- METOZlaMU TOHHEJIHHOW TPUAHTYIISIIIUU U TOHHEIBHOU MOJUTOHOMETPHUH (B
3aBUCUMOCTH OT JJIMHBI TPacChl TOHHENS MEXKAYy TMOpTAIaMH) WA
ucrnonb3zoBanueM GPS — texHonoruum (KMCHonb30BaHHWE CIHYTHUKOBOM CHCTEMBbI
MO3ULIMOHUPOBAHMUS);

- METOZIOM OCHOBHOW TmoymMroHoMeTpuu. OTHOCHTENbHAs HEBs3Ka B
MIEPUMETPE X0/1a OCHOBHOM MOJUTOHOMETPHUH HE NOJKHA npeBbimath 1:35000.

9.2.2 BricoTHOE 000CHOBaHUE JIOJKHO CO31aBaThCs METOJIOM
r€OMETPUYECKOTO HUBEIMPOBAHUSI BTOPOTO KJIacca, 0 KOTOPOMY HEBSI3Ka B X0/1aX
MEXIy ONOPHBIMH pelepaMd WM B 3aMKHYTBIX IIOJUTOHAaX HE JIOJDKHA
npesbimath + 5 mm Ha 1000 M TOHHENS.

9.2.3 [InaHOBO-BBICOTHOE OOOCHOBAHHME JIJII CTPOMUTENLCTBA TOHHES
JIOJDKHO OTMPATHCS HAa MYHKTHI M PeTepa IMIIaHOBO-BBICOTHOM CETH, UCITOJIb3yEeMbIe
JUISl CTPOMTENIbCTBA BCETO JIMHEWHOTO coopykeHus. [[ns obOecnieueHus TOYHOCTU
paboTa JoJKHA BBITIOTHATHCS B «J1BE PYKU» (cM. 3.37).

9.2.4 Texnuueckass JOKyMEHTAllUsg IO OMNOPHON  TIAHOBO-BBICOTHOM
reoJIe3MUeCKO CeTM Ha T[OBEPXHOCTH JIOJDKHA OBITh TepefaHa  JIUILY,
OCYIICCTBIISIONIEMY TTPOXOJIKY TOHHEJIS, TT0 aKTy HE MEHEE YeM 3a JeCATh THEH 10
Havayia TOPHOTPOXOTIECKUX padoT.

9.3 IlpoekTHast JoKyMeHTaIs (B 3aBUCUMOCTH OT HAa3HAYCHHUS TOHHES) B
YaCcTH TEOMETPUUYECKOW M YKJIAJO0YHOM CXeM Tpacchl MOJDKHA OBITh TepeaaHa
MapKIIEHIEPCKON CiIyk0€ JHIla, OCYIIECTBISIONIETO MPOXOJAKY TOHHENS, IS
BBITIOJTHCHHS TTIOBEPOYHBIX PACUCTOB HA MPEIMET BBISIBJICHUS BO3MOXKHBIX OIIHOOK

B pacueTax 3JIEMEHTOB TpacChl. PacueThl MOJOKEHUs] OCU TOHHENS, pa30UBOYHON

** Cooiixu
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OCH, OCY IIyTH U PACKIIAJKH KOJIEL IO TPacce MPOXOJAKE HEOOXOIUMO BBIIOJHUTDH B
3aBUCUMOCTH OT Ha3HA4€HHs TPAHCIOPTHOIO TOHHENS J0 Hayajla BEICHUS
MPOXOJIKH.

9.4 TlpousBoauTeNb MPOXOAKH JODKEH OOECIEeUUTh YCTAaHOBKY IIIHMTa B
MPOEKTHOE TMOJIOKEHUE OTHOCUTEIBHO IMPOEKTHOM OCH TOHHENS B IUIAHE U TIO
BBICOTE, a TaKXe COOIIOJIEHUE TC€OMETPUUYECKUX MapaMeTpoB ILIUTAa B CEUECHUU
HOPMAJIbHOM K OCH M BJIOJIb OCH IIMTA. [10o pe3ynapTaTam MOHTa)ka IIUTA, B YaCTU
r€OMETPUYECKUX TapaMeTpOB U  IUJJAHOBO-BBICOTHOTO  TOJIOKEHHS  IIMTA,
COCTaBJISIETCS aKT B MPOU3BOJIBHOM opme.

9.5 Ilporpamma  (ITPOEKT) CO3MAHUS TIOJ3EMHOTO  IIAHOBO-BBICOTHOTO
MapKIIEHIEpCKOT0 00OCHOBAHMSI CTPOUTENHCTBA JOJKHA OBITh pa3padoTaHa 0
HaJaJia MPOXOJKH B COOTBETCTBUH C 9.1.

B npoekTte A0MKHBI OBITH MPEyCMOTPEHBI

- COCIMHUTENIbHAS CBhEMKA IOBEPXHOCTHOM M TMOJ3EMHOM IIJIAHOBO-
BBICOTHBIX CETEHl;

- co3gaHue  pabodel, OCHOBHOW TOJ3€MHOH  IOJUTOHOMETPUU U
MarvucTpajgbHbIX XOJ0B MOJUTOHOMETPHUH;

- OPUEHTUPOBAHKUE CTOPOH MOJI3EMHOM MOJMTOHOMETPUU TUPOCKOTUYECKUM
crocobowm;

- cO3JlaHue BBICOTHOTO 000CHOBaHUS METO/I0M MOA3EMHOTO
r€OMETPUYECKOI0 HUBEIUPOBAHUS,

- IPEIBApPUTEIIHHBIN  pacyeT OXUJaeMOW OIMOKM COOMKM C y4eToM
TOYHOCTHBIX MapaMeTPOB IMOBEPXHOCTHOM TI€O0JIE3UUYECKON CEeTH W MOJA3EMHOMU
MAapKUIEHUIEPCKON CETH;

- TEXHOJIOTHSI PabOThl C HABUTALMOHHBIM 00OpYyIOBaHHEM (OCHOBHBIE
TTOJIOKEHHUS ).

9.6 Penepa 1 1EHTpHI B MOHTOXKHOW KaMepe TMepes] HadyaJloM MOHTaXKa IUTa
U TIPOXOJKH JOJDKHBI TPUBSI3BIBATHCS K TOYKAM IIJIJAHOBO-BBICOTHOM CETH Ha

IIOBCPXHOCTH. Pabora mo IMPUBA3ZKEC JOJDKHA OCYHICCTBIIATBHCA «B [IBC PYKHN).
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KonnuecTBO MCXOMHBIX LIEHTPOB U PEMEPOB B MOHTAXKHOM KaMepe IOJDKHO OBbITh
HE MEHEE TpeX.
CXomMMOCTh pe3yJIbTaTOB IPUBSA3KUA PEIEPOB M LEHTPOB B MOHTAXHOU

KaMepe JOJKHA ObITh HE MEHEE:

- KOOpAWHAT + 7 MM;
- BBICOTHOI OTMETKH + 5 MMm;
- IUPEKIIMOHHOIO yIja + 7",

Crnenyer npoBepsATh 3HAYEHUSI KOOPAMHAT, BBHICOTHI, TUPEKIIMOHHOTO yIjia B
MOHTQ)XHOW KaMmepe HE pexXe OAHOrO pa3za B MECALl B TEUEHHE NEPBBIX YETHIPEX
MECSLIEB.

9.7 Co3naHue ONOPHOIO MIIAHOBO-BBICOTHOIO MOJI36MHOTI'O MapKIIEHIEPCKOTO
000CHOBaHMS JOJDKHO OCYIIECTBISTHCS METOAOM mojiuroHomerpuu (cMm. 3.31) B
BUJE LIETIOYKM TPEYroJbHUKOB (B IJIaHE), METOJOM TI'€OMETPUYECKOIrO
HuBemmpoBanus (cMm. 3.34). CymMMapHas ommOKa MIaHOBO-BBICOTHOTO HOJIOKEHHS
INYHKTa TOJ3€MHOTO OOOCHOBAaHHSA, CO3JaHHOIO METOJOM IOJIMTOHOMETPUU HA
HanOOJIbLIEM yJIaJIEHUU OT MOHTAXXHOW KaMepbl HE JOJHKHO MPEBBIATH + 15 MMm.

9.8 Omnpenenenue JUPEKINOHHBIX YTJIOB CTOpPOH OCHOBHOM
MOJIATOHOMETPHUU JOJKHO OBITH BBIMIOJTHEHO C MOTPEHTHOCTHIO HE O0JbIIe + 7.
9.9 CoenunuTenpHas CheMKa MIAHOBO-BBICOTHBIX CETEH Ha TTOBEPXHOCTH H

B IMOA3CMHBIX TI'OPHBIX BI)Ipa6OTKaX AOJDKHA BBIIIOJIHATBECA C IIOTPCHIHOCTBIO HC

oonee:
- mepegaya KOopJAuHaT + 5 MMm;
- Iepeaya BbICOTHI + 3 MM;
- Iepeiaya JUPEKIIMOHHOTO yria + 5",

[ToBTOpHBIE U3MEPEHUS CIEAYET BBIMOIHATH MO MEPE MPOJBUKEHUS 32005
uiu npu oOHapyxkeHuu AehopManuii ceTh u3-3a JedopManuii KOHCTPYKIUN

TOHHEIIA.

* TTo BBICOTE

53



CTO HOCTPOM 2.27.19-2011

9.10 Ob6ecnieueHne MPOXOKH.

9.10.1 YcraHoBKa HaBUTallMOHHOTO OOOPYAOBaHUS B TOHHEJE U HA IIUTE U
paboTa ¢ HUM JIOJDKHA BBIMOJHITHCS B COOTBETCTBUH C PYKOBOJCTBOM IIO
AKCIUTyaTaI[MH UCIIOJIb3yEeMOTO HAaBUTALIMOHHOTO 000PYI0OBaHHUS.

9.10.2 KoHcosnpb 111 yCTAaHOBKM Jiazepa MpHU 3aJaHUM  HaIpPaBJICHHS
NPOXOJKM INWTa JOJDKHA MOHTHPOBAThCS HA CTAOWJIBHBIX CTPOUTEIBHBIX
KOHCTPYKITUSIX TOHHEJIS.

9.10.3 IlpoBepka cTaOMIBHOCTH MOJOKEHHUS JICKTPOHHOTO TaxeoMeTpa s
3aJaHUsl HANpaBlICHUS TPOXOJKUA JOJDKHA BBIMOJHATHCS €KECMEHHO Tepes
HAYaJIOM CMEHBI.

9.10.4 Texymue 3Ha4Y€HUs IJIAHOBO-BBICOTHOTO IMOJIOXKEHUS, KPYYCHUS U
YKJIOHA IIUTa JOJDKHBI OMPENETSATHCS C MOMOIIBI0 HABUTAIIHOHHOW CHCTEMBI.

9.11 JomycTuMble OTKJIIOHEHHUS IIEHTPOB U Pa3MEPOB KOJIEI[ OTHOCUTEIHHO
MIPOEKTHOTO TMOJIOKEHUS B METPOIIOJIMTEHE CJIeAyeT MPUHUMATh B COOTBETCTBUH C
paszzaenom 6.3 npuitoxkenns 6A CI1-32-105-2004 [2].

9.11.1 Verynbel Mexay OJIOKaMH B KOJIBIIE W MEXKIY KOJbI[AMHU I10
BHYTPEHHEH MOBEPXHOCTH OOJEIKM B 30HE MOHTaXa 3a OJIOKOYKIIaTYMKOM HE
JIOJKHBI TTPEBBIIIATH £ 5 MM OT IPOEKTHOTO TIOJIOKEHUS, a B 30HE MOHTa)Ka MOCIIe
CTaOMIM3aIMM BHEITHEHN IKCIUTyaTaliMoHHON Harpy3ku + 10 mwm.

VeTynsl MexKay GI0KaMU 110 KOJIBLEBOMY CTBIKY IIPU MOHTAXKE HE JOJDKHBI
npesbimath 1,0 M.

N3nom nepeaHeil miI0CKOCTH KOJIbLIA™ MPU MOHTaXe HE JIOJKEH MPEBbIIIATh
+ 0,8 Mm.

[Ipumeuanus
1 W3nom mnepenHel IIOCKOCTH KOJblla ONpEAeNsercss MO BOCBMHM TOYKaM (JIBE IO

TOPU30OHTAJIH, ABC IO BEPTHUKAIN U YCTLIPC HA MPAMBIX MMPOXOAAIINX YE€PC3 LICHTP IMOJ YTIJIIOM 45°

* ITo mukeTaxy
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cieBa M cmpaBa OT Beprukanu). IlomydeHHble KOOpIMHATBI TOYEK CpPAaBHHUBAIOTCS C
TEOPETUUYECKUMU KOOPIMHATAMU MOHTHPYEMOTO KOJIbLIA.

2 lns mosiydeHuss HEOOXOIUMOW TOYHOCTH TMPH ONPEISICHHH W3JIoMa TepeaHei
MIJIOCKOCTH HCIIOB3YETCS JICKTPOHHBIN TaxeomeTp (Hampumep, Leica 1201) ¢ Muan-npusmamMu
«B 11Be pyku». He cobmtofenne usnoma KoJel ¢ yKa3aHHOM TOYHOCTBIO, KaK MPAaBHIIO, IPUBOAUT

K OABJICHUIO MMOIICPCYHBIX TPCIIUH B TIOGI/IHFaX IIpU ONMMPAHUHN HA HUX HIUTOBBIX TOMKPATOB.

9.12 Beixon muTa B JIEMOHTOKHYIO Kamepy (IJ11 METPOIIOJIUTEHA) ClIeIyeT
o0ecrneunTh ¢ OTKIIOHeHHEM He 6oee + 50 mwm.

9.13 OxoHuarenpHas yBsI3Ka MO/I3EMHOTO IJIAHOBO-BBICOTHOTO
000CHOBaHUS, ¢ YIETOM (PaKTUUECKOTO TOJI0KEHUS KOJICI] TOHHEILHON 00/IeTKH U
COCTABJICHHEM WCTIOJHUTEIBHBIX TAOJHIl TUIAHOBO-BBICOTHOTO TIOJIOKCHHUS U
rE€OMETPHUU KOJIEI] TOHHEIBHOU O00CNIKU TOJKHA BBIMOIHITHCS MOCIE 3aBEPIICHUS
cOOMKHU.

9.14 Benenne  TeKylied  MapKIICHIEPCKONM  JOKYMEHTAIUU  CIEIYyeT

BBITIOJIHATH B COOTBETCTBHH ¢ TpeboBaHmsiMu mmyHKTa 6.3.7 CI1-32-105-2004 [2].
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Ipuaoxenne A

(cipaBOYHOE)

Tunsl TOHHEJICIIPOXOAYECCKUX MEXAHU3HUPOBAHHBIX KOMIIJIEKCOB U 00J1aCTH HX

NMPUMECHCHUSA

A.l1 TexHOonoOruss TNPOXOJKH TOHHENEW C TpUMEHeHHueM coBpeMeHHbIx TIIMK
ONPEAENSETCd TUIIOM M KOHKpeTHOW wmozaenbto npunsaroro TIIMK, nHazHadaemoro wim
IUIAHUPYEMOTO K MPHOOPETEHUIO MPH MPOSKTUPOBAHUHM TOHHENBHOTO 00BekTa. s mpoxoaku
TOHHEJEN B CI0XHBIX MH)KEHEPHO-T€OJOTMYECKUX YCIOBHUSAX B HACTOSILEE BPEMs IPUMEHSIOT
HIUTHl C aKTUBHBIM TPUTPY30M 32005, KOTOpble B 3aBUCUMOCTH OT THUIA MPUTPY3a
noapasnenstores (mo pykoBojacty [10]) Ha cieayromye rpybl:

- LIUTHI C CYCHIEH3UOHHBIM (OEHTOHUTOBBIM) IIPUTPY30M;

- IIUTHI C TPYHTOBBIM IIPUTPY30M;

- IIMTHI C BO3AYLIHBIM IPUTPY30M;

- IIUTHI ¢ KOMOMHUPOBAHHBIM ITPUTPY30M.

A.2 I1uThI C CyCIIEH3MOHHBIM (O€HTOHUTOBBIM) TIPUTPY30M

A.2.1 HluTtel ¢ cycneH3UOHHBIM (OEHTOHHUTOBBIM) MPUTPY30M OCHAIIEHBI B OCHOBHOM
POTOPHBIM UCTIOTHUTEIBHBIM OPTaHOM, ITOCPEICTBOM KOTOPOTO pa3paboTKa IpyHTa MPOUCXOAUT
no Bced muomanu 3abos. B mmTax ¢ CYCIEH3HMOHHBIM MPUTPY30M M POTOPHBIM
UCTIOJTHUTENIEHBIM OPTaHOM HCIIONIB3YIOTCS JIBa PA3IMYHBIX CIIOCO0a PEeryarpOBaHUS JABICHUS
AKTUBHOT'O IPUTPYy3a — OOBEMHBIN U BO3TYLIHBIN.

A.2.2 B murax sSmoHCKuX (GupM raBieHue npurpysa GopMUpYeTCs U peryupyercs nyrem
M3MEHEHUS [10/1aYy B MPU3a00HHYyI0 KaMepy NMepBUYHON OEHTOHUTOBON CYCIIEH3UH U BBIJIaUM U3
Heé nuiaMa, o0pazyeMoro B Mpu3aboNHON KaMepe CMEIIMBAaHUEM CYCTIEH3UH C pa3padOTaHHBIM
IPYHTOM .

B mmrax repmaHckux (uUpPM peryinMpoBaHHE JaBIECHHUS NPUTPY3a BBINOIHSETCA
W3MEHEHHUEM JIaBJICHMS B BO3AYLIHOM IOAYIIKE, PACIOJIOKEHHOW B CIELUAIBHOM OTCEKE
npu3aboiiHOI KaMephl, OTIeeHHON OT MPKU3a60iiHOlN KaMephl HOTYIOrPYKHOMN IEePEropoIKON .

A.2.3 Cxema MeXaHM3MPOBAHHOIO LIUTA C CYCHEH3MOHHBIM MPUTPY30M 32005 MpHBeeHA

Ha pucyHke A.l.

.
OGBEMHOE PETYIIMPOBAHHE
** BO3/lylIHOE PEryJMpOBaHue
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A.2.3.1 ObpazoBanue npurpysa 3a00s1 B MalllMHAX C CYCIIEH3WOHHBIM TUIIOM MPUTPY3a U
POTOPHBIM UCTIOIIHUTEIFHBIM OPraHOM MPOUCXOJUT CIEAYIOIIMM 00pa3oM.

beHTOHUTOBAs CyclieH3WsI WM [UIaM, HAXOMSIIUECS IO NaBJICHHEM B Tpu3aboitHON
KaMmepe 2, yepe3 Mnpopesu B miaHmaide 1 uim okHa JiydeBoro pabodero opraHa mIpoOHUKAOT K
MOBEPXHOCTU 32005, MOKpBHIBAaeT €€ Mo Bcei Imiomanud. [Ipu 3TOM TJIMHHUCTBIE YacCTUIIBI
CYCIEH3UH TPOHMKAIOT B TOPHI TPyHTa 3200 M 00pa3yiOT HAa €ro MOBEPXHOCTH CILIOUIHYIO
[JIMHUACTYIO BOJO- U BO3AYXOHENPOHUIAEMYI0 MeMOpaHy (KeK), YIUIOTHEHHYI Omaromaps
OT)KaTUIO U3 CYCIIEH3UM H3JMIIHEH Bojabl. B pesynbrare cycneH3us U LUIaM B NMPU3a00MHON
KaMepe IIMTa Yyepe3 Takylo MeMOpaHy OKa3blBaeT aKTHBHOE JaBJICHHE HAa MOBEPXHOCTH 3200l
JlononHuTENbHOE KperuieHue 3a00s1 0OecreunBaeTcsi BO BpeMsi MPOABIKEHHS LIUTA JTOOOBBIMU
MOBEPXHOCTSAMH IUIAHIIANOBI MM paJualIbHBIX JTy4ei pOTOPHOTrO pabovyero opraxa.

A.2.3.2 IlInam ynansercs no TpyOonmpoBoay U3 Mpu3ab0iHON KaMepbl, OTHOBPEMEHHO B
npu3aboiiHyl0 Kamepy Mo TpybompoBoly 4 mocTymaeT OEHTOHUTOBAas — CYCIIEH3HS,
pereHepupoBaHHasi Ha MOBEPXHOCTH CEMapallMOHHONW YCTaHOBKOM.

A.2.3.3 B mpouecce NpOABMKEHUS LIUTa IPOU3BOJIUTCS HENPEPHIBHOE HArHETaHUE
TaMIIOHa)XHOT'O pacTBOPA B CTPOUTEIbHBIN 3a30p B BHIPAOOTKE 32 TOHHEJIBHOM 00]1€1KOM, 4TOOBI

HE OJOIMYCTUTH Pa3yIUIOTHEHUA I'PYHTOBOI'O MaCCHBa 3a IIUTOM.

1 — mianmaiiba; 2 — npuzaboiiHas kaMepa; 3 — HIII030Bast Kamepa;
4 — TpyOOTIIpOBO IS TIO/Ia4 OEHTOHUTOBOW CYCIIEH3HUHY;
5 — Tpy0a I peryIMpOBKU JaBICHUS B BO3AYIIHOHN MOIYIIKE;
6 — moynorpyskHas ieperopojika; 7 — OJIOKH 00AENKU; 8 — IPEKTOp.

Pucynok A.1 — Cxema mura ¢ Cycrie3uOHHBIM IPUTPY30M
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A.2.4 Illutel ¢ 00BEMHBIM U BO3IYIIHBIM CTIOCOOOM PETYIMPOBAHUS JaBICHUS TIPUTPY3a
HanOonee 3(p(PEeKTUBHBI B BOJOHACHIIICHHBIX MECUAHBIX M T'PABEIUCTHIX (MEJIKHX M CPEIHUX)
TpyHTaxX MpH yCJIOBUH, YTO KOJWYECTBO 4yacTull pazmMepom menee 0,02 MM B pa3pabaTsiBaeMOM
TPYHTE HE TpeBbImaoT 1o Becy 10 %.

A.2.4.11lpu COOTBETCTBYIOIIEM MOBBIIMICHHH TIUIOTHOCTH OCHTOHUTOBOW CYCIICH3UH H
OCHAILEHUM PEXYLIEH TOJOBKM MCIIOJIHUTEIBHOIO OpraHa JMCKOBBIMU peE3LaMH, pe3liaMu-
punmepaMu U pe3lamMHu-CKpenepaMH, € TBEPAOCIUIABHBIMU BCTaBKAMM, O3TH IIUTHI MOTYT
JIOCTAaTOYHO YCIIEIIHO MPUMEHATHCS MPU MPOXOJKE B I'PyOBIX I'PAaBEIMUCTBIX IPYHTaX, B CIOSAX
HOJIyCKaIbHBIX U CKaJIbHBIX IPYHTOB.

A.2.4.2 TTpu ocHaIIEHUH rOJIOBHOM YaCTH IIMTA CMECUTEISIMUA M HAcaJIKaMu JIJIsl TI0JIauu
BOJIbl BBICOKOI'O JaBJIGHUS TaKHE IIUTHI MOTYT BECTH IPOXOJAKY M B CBSA3HBIX INIMHUCTBIX
IpyHTax.

A.3 IIlUTHI ¢ TPYHTOBBIM NMPUTPY30M
A.3.1 B nHacrosimiee BpeMsi HUCHOJB3YIOTCS CIEAYIOIIME Pa3HOBUJIHOCTH T'PYHTOBOIO
puUrpysa:

- YICTO TPYHTOBBIM NpPUTPYy3 — pa3pabaTbiBaeMblii TPYHT HUCIOJIbB3YeTCs 0€3 M3MEHEHUs
€ro cocTasa H ¢ 100aBJIeHHEM B 3200l HEKOTOPOI'O KOJIUYECTBA BOADI;

- TNIMHUCTO-TPYHTOBBIN (TPSA3EBBIN) MPUTPY3 — B pa3padaThIBa€MBbIi TPYHT, C IEIBIO €TO0
KOH/IMIIHOHMPOBAHNS, HATHETAIOT IIMHHUCTYIO MACTY ¢ 0OheMHBIM BecoM oT 1,3 mo 1,5 r/em’,
00pa30BaHHYIO U3 BOJIbl U CMECH IOPOIIKOB OEHTOHUTA U TJIMHBI UM OCHTOHUTA U KA0JINHA;

- IEHOTPYHTOBBI  MpUrpy3 — B  pa3pabaTbiBaeMblii TPYHT, C LEIbIO  €ro
KOHJWIIMOHUPOBAHUS, HarHETAeTCs MEHa, MPEeACTaBIsAoNas coO0l cMech My3BIPHKOB CXKAaTOTO
BO3[yXa M JKHUJKOTO TI€HOOOpa3oBaTelsis, COCTOSIIEr0, HampuMep, M3 LEJUI0JI03bl U
MIOBEPXHOCTHO-aKTUBHOIO BELIECTBA.

Jlnis u3MepeHus NaBJieHUs TpyHTa B Mpu3a0O0iHOM Kamepe LIMTa B T'epMETHYECKOMH
nuadparMe IMUTOBOrO KOPIyca yCTaHABIUBAIOTCS JaTUUKH.

A.3.2 IlpuHuun OeicTBUSL T€pMETHYECKOIrO IIUTa C TPYHTOIPUTPY30M 3aKitodyaercs B
TOM, YTO B €ro npu3aboifHON kamepe, Onarojapss MHTEHCUBHOMY CHUJIOBOMY IE€PEMEIIMBAHUIO
IPOMCXOUT KaUeCTBEHHOE U3MEHEHNE Pa3pab0TaHHOTO TPyHTa (KaK HEKOHIUIIMOHUPOBAHHOTO,
TaKk M KOHAWLMOHHPOBAaHHOIO) — TMOBBIIAETCS €ro IUIACTUYHOCTh U TOHMXKAeTcs
poHuIaemMocTsb. B pesynbrare obecneunBaercs 3QPpeKTUBHOE KpeIieHne 3a00s1.

A.3.3 BoiBesieHue pa3pabOTaHHOTO TPyHTa W3 NpU3a0OWHOW Kamepbl MPOU3BOIUTCS C
MIOMOLIbIO0 ITHEKOBOI'O KOHBEWEpa, CKOPOCTh BpallleHHWs BHHTA KOTOPOTO PErylIHpyeTcs Ul

yIpaBieHUs JaBIeHUEM B 00pa30BaHHON rpyHTOBOW mpoOke. Ilpu 3TOM pexyiias rojoBka
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UCIIOJTHUTENIbHOTO OpraHa CoO3/JaeT JIOTOJHHUTEIbHOE CHIJIOBOE BO3ACHCTBHE Ha 3a00i,
MOBBIIIAIOIIEE ET0 YCTOMYUBOCTb.

A.3.4 [lpumeHeHre MPOXOAYECKHX IIUTOB C YUCTO TPYHTOBBIM MPUTPY30M 3P(HEKTUBHO
B TJMHUCTBIX U WJIUCTBIX TPYHTaX IOBBIIMIEHHOW BJIQXKHOCTH C OTHOCHUTEIHHO HEOOJBLINM
COJIEpKAaHUEM IIeCYaHBIX YacTHI], NPU HAIMYUKU B 3TUX rpyHTax He MmeHee 30 % menkux
¢dpakmuit nuamerpom meree 0,05 mm.

A.3.5 bnaronapss NpUMEHEHUIO TEXHOJIOIMHM KOHAMIIMOHUPOBAHUS TPYHTa AOCTATOYHO
3¢ (PEeKTUBHBIM CTAHOBUTCS MPUMEHEHHE LIUTOB C TaKUMH PA3HOBUAHOCTSIMH TPYHTOBOTO
MPUTPYy3a, KaK TNIMHUCTO-TPYHTOBBIM M EHOTPYHTOBBIM. VX mpuMeHeHue pacrnpoCcTpaHseTcs Ha
IIeCUYaHble M TPABEIMCTBIE TI'PYHTBl, @ TAaK)K€ Ha IUIOTHBIE M JaXX€ CHJIbHO HAJIMIAIOLIUE
TJIMHUCTBIE TPYHTHI.

YcTaHoBka Ha Jy4yaX HCIOJHUTENBRHOTO OpraHa JAHMCKOBBIX pE3IOB OOecreurnBaeT
BO3MO’KHOCTb IIPOXOJIKH JIa)K€ B MOITYCKAJIbHBIX U CKaJbHbBIX TPYHTaX.

A.4 IIlUTHI ¢ BO3AYUIHBIM NPUTPY30M

A.4.1 I1IuTsl ¢ BO3AYIIHBIM NPUTPY30M JIEISATCS HA TPU BUJA!

- IIUTHI C POTOPHBIM UCHOJHUTEIbHBIM OPraHOM;

- IIUTHI C 3KCKABATOPHBIM MCIOJHUTEIbHBIM OPraHOM,;

- IIUTHI ¢ GPe3epHO-IITAHTOBBIM HCIIOJIHUTEILHBIM OPTaHOM.

A.4.2 OcobenHoct pabOTBI TAKOTO THIMA IIUTOB 3aKJIIOYAIOTCS B TOM, YTO B
npu3aboiiHyl0  KaMepy IIuTa HArHeTaeTcss CXKaTblii  BO3AYyX, JaBJIEHHE KOTOPOTO
YpaBHOBEIIMBAET JaBIIEHHWE TPYHTOBOM BOJBI JIHMIIb Ha KAaKOM-ITHOO OJTHOM YPOBHE, HallpuMep
Ha YpOBHE FOPU3OHTAJILHOTO AuaMeTpa ummTa. Huxe 3Toro ypoBHs aBjeHHE TPYHTOBOW BObI
IPEBBILIAET JaBICHHUE BO3/IyXa, U 371€Ch BO3MOXHO ITPOU3BOJIBHOE MOCTYIUIEHHE B IPU3a00HHYIO
KaMepy BOJIbl M3 3€PHHUCTOrO IpyHTa ¢ cydpdo3ueil yacTHll TpyHTa, YTO MOXKET MPUBECTH K
norepe ycToMuuMBOCTHM  3a00s. Bbile 3TOro  ypoBHS  CXaTblif  BO3AYyX  CTPEMHUTCS
npoUIBTPOBATECS Yepe3 TPYHT U MPOU3BECTH €r0 OCYIIEHHME, YTO MOXET BbI3BAaTh OCHIIIAaHUE
BBICOXIIIET0 TPYHTA Yepe3 IIeIN WM OKHA MCIOJIHUTEIbHOTO OpraHa B Mpu3a0o0iiHyIo Kamepy Hu,
KaK CJIeJICTBHE, IOTEPIO0 YCTOWIMBOCTH 3a004.

OTU SBIEHUS B HEKOTOPOM CTEMEHM MOTYT OBbITh YCTpaHEHBI 3a CUeT MJaBIICHUS
(GpOHTAIEHON TTOBEPXHOCTH MCITOJIHUTEIILHOTO OpraHa Ha 3a00ii.

B cBA3HBIX IpyHTaxX WIM NpPU HAXOXJACHUW HaJ IIUTOM CJIOSI BOJIOHEPOHHUIIAEMOIO
TpyHTa BBIIICYKAa3aHHBIC SBJICHHS OYIyT BBIPAXKAThCS 3HAYUTENHHO ciabee wiM BooOIe He
OyAyT UMETh MecTa.

A.4.3 Ha pucynke A.2 npuBeJeHa CXeMa IHUTa C BO3AYIIHBIM IPUTPY30M.
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Pa3paboTanHbIii MCMOTHUTEIBHBIM OPTraHOM TPYHT, IOCTYNHUBIINN B TPHU3a00MHYIO
KaMepy CIeHUalbHBIMU KOBIIAMH WM pedpamMH MOJHUMAETCs BBEpX M cOpachlBacTcs Ha
MPUEMHBIN JIOTOK, a ¢ HEro — Ha MEPEJHIOI YacTh UTHEKOBOIO KOHBEHepa-meperpyx areis, ¢
KOTOpOT'O OH B CBOIO O4epelb MMOCTYIAET Ha BTOPOH KOHBEHEp-IeperpyxaTelib.

W3 3arBopa 3TOro KoOHBeEilepa IPyHT IMEpErpy>kaercsi B CPEICTBAa BHYTPUTOHHEIBHOIO

TPaHCIOPTA.
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a-UCIIOJIHUTENBbHBIA opraH, b-kopmyc mura, c-mpusaboiiHas kamepa, d- repmerHyecKast
nuadparma, e-IUTOBbIC THAPO-IIMIIMHAPSI, f-XBOoCTOBas 000/104Ka, (- YINIOTHEHHE XBOCTOBOTO
3a30pa, h-nwmo3oBas kamepa, i-,0JTOKOYKIaI4MK, J-ITHEKOBBIA KOHBEHp-TIeperpyxarteib, K-
BTOPOM KOHBEUP-TIEPErPYHKATEIb.

Pucynok A.2 — Cxema muta ¢ BO3yIIHBIM [IPUTPY30M

A.4.4 OCHOBHBIMH 3JIEMEHTaMM IIUTOB C BO3AYLIHBIM MPUTPY30M U HKCKABATOPHBIM
UCIIOJTHUTENIbHBIM OpraHOM SIBJISIFOTCSL LIUTOBOM KOpIyC C TepMeTHYecKol auadparmon,
LIUTOBBIE THUAPOLMIMHIPBI, JKCKABATOPHBIM WCIOJHUTEIBHBIM OpraH ¢ THUAPOIPUBOLOM,
IIHEKOBBI KOHBEWEep, TOBOPOTHBIE IIUTHI 3a00MHOT0 KpeIuieHus, U OJ0KOYKIIaIuHK.

Pa3paboTaHHbIi TPYHT U3 IPUEMHOIO JIOTKA MOCTYIAeT B POTOPHBII MUTATENb, @ U3 HETO
— Cpa3y Ha KOHBelep-Teperpyskareib, HaXOAIHICS yKe B 30HE aTMOC(HEPHOTO JaBICHHUS.

ObecnieueHre yCTOWYMBOCTH 3200 IIMTOB TAKOIO THIA IPOUCXOAMT CIEIYIOIIUM
obpazom.

CoxaTelii  BO3IYyX,  3aloONHSIOMMA  Npu3aboiiHYyI0  KamMepy € JaBJICHUEM,

COOTBETCTBYIOIINM, HallpUMep, THAPOCTATUIECKOMY JaBJIECHUIO Ha ypoBHE 1/3 BBICOTHI 32001,
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OTXKHMMAET TPYHTOBYIO BOJY M3 TIpyHTa 3a00s, NPUHUMAIOIIErO HAKIOHHOE IIOJ0XKEHUE B
COOTBETCTBHUU C YIVIOM €CTECTBEHHOI'O OTKOCA.

Jnist Toro 4TOOBI CKATHIM BO3/1YX NMPOU3BOJIBHO HE YXOAMI Yepe3 HIHEKOBbIM KOHBEHED B
TOHHENIb IPU OTKPBITUM €ro 3aTBOpa, B HMKHEM 4YacTH Npu3a0ONHHONW KaMmepbl MOCTOSHHO
COXpaHseTCs 3alUTHBIN CIION.

Jnst cHikeHus (pUabTpay BO3AyXa 4epe3 TPYHT Ha MOBEPXHOCTH 32005, CI0KEHHOTO
36pHUCTBIM TPYHTOM, HAOpBI3TUBAETCS 4YEpPE3 COIIa, YCTAHOBJIEHHbIE HAa TI'€PMETHYECKOMN
nradparMe U Ha CTpesie SKCKaBaTOPHOI'O OpraHa, OEHTOHMTOBAsl CYCIEH3Ms WU CIeLHanbHas
IIEHa, cOo3/JjaBaeMasi ¢ MOMOILIbI MEHOIPUTOTOBUTEIBHOIO O0OpPYIOBAHUSA, PAa3MEIIEHHOI0 Ha
OJTHO M3 TIAT(POPM 3aLIUTOBOTO KOMILIEKCA.

Beixonmsmme B mpu3aboiiHyI0 Kamepy BalyHBbl OOJNBIIMX pPa3MepoB (HEradapuThl)
YAAIAIOTCA 4epe3 IUI30BYKD KaMepy C IpEABapUTENbHBIM HX pa3pylI€HUEM, IpuU
HE00XO0/IMMOCTH, HEOCPEACTBEHHO B ITpHU3a00ifHOM Kamepe.

A.4.5 OCHOBHBIMH 3JIEMEHTAaMH IIUTOB C BO3AYIIHBIM TMPHUTPY30M U (pe3epHo-
LITAHTOBBIM MCIIOJHUTEIBHBIM OPraHOM SBISIIOTCS IMUTOBOM KOPIIYC € TE€pMETHYECKOU
nradparmMoil 1 XBOCTOBBIM KOJIBIIEBBIM YIUIOTHEHHEM, IIMTOBbIE T'MIPOLMIUHAPHI, (ppe3epHo-
LITAHTOBBIA  WCIIOJIHUTENBHBIA ~ OpraH,  KOHBEHEp-Ieperpykareilb,  3aKJIOYCHHBIA B
TepMETHYECKHI KOXKYX, OCHAICHHBIN IBYXJIOMIACTHBIM 3aTBOPOM, TaKXe OJIOKOYKIaguuK. B
IIMTOBOIM KOPIYC BMOHTHMpPOBaHA IIIK030Basg Kamepa. K muTy nonaseneHsl TpyOONIpOBOABI JUIsS
10Jauu B MPU3a00HHYI0 KaMepy CKaToro BO3IyXa.

OcobeHHocTH paboThl MIMUTOB C BO3AYIIHBIM MPUIPY30M U (pe3epHO-IITAaHTOBBIM
VCITOJIHUTEJIEHBIM OPTraHOM 3aKJIFOYAOTCS B CIEAYIOIIEM.

CoxaThlil BO3/1yX, 3alOJTHSIONINI TPU3a00HHYI0 KaMepy, YAEpKUBAET TPYHTOBYIO BOJY OT
IIPOU3BOJILHOIO MOCTYIUIEHUS B 3Ty KamMepy.

I'pynT, pa3zpaboTanHbli (Dpe3epHOil TOJOBKOW HCHOJHUTEIBHOIO OpraHa, Hajaer B
HIDKHIOKO 4aCTh HO’KEBOT'O KOJIbIA IIMTOBOTO KOPIyca U BUHTOBOM HAaBUBKOM 3TOU T'OJOBKH WIIN
CHEMaJIbHBIM IOTPY304YHBIM OpPraHoM Harpebaercd Ha MpPHEMHYI0 YacTh KOHBeiepa-
neperpyxareis. C 3Toro KoHBeilepa pa3paboTaHHBIN TPYHT NOCTYNAET B ABYXJIONACTHOM 3aTBOP
U JjaJiee Ha TOHHENIbHBIA KOHBEHED.

A.4.6 Ilpoxoaueckue HIUTHI C BO3AYIIHBIM HPUTPY30M 3a00s1 HE3aBUCHUMO OT THUIIA
VCIIOJIHUTENIBHOTO OPIraHa NMPHUMEHSIOTCS B OCHOBHOM B YCJIOBHUSIX HEYCTOWYMBBIX CBSI3HBIX U
YaCTUYHO CMEUIAHHBIX IPYHTaX. DTH IIUTHl MOTYT OBITh YCIIEUIHO MPUMEHEHBI U MPU MPOXOJIKE
B IIECYAHBIX U JIa)K€ IPABEIMCTBIX IPYHTAX IPU €CTECTBEHHOM WJIM MCKYCCTBEHHO CO3/IaHHBIM

Haa TOHHEJIEM CJIOEM BOJOHCIIPOHUIIAEMOTI'O I'PyYHTA.
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Bo03M0HO MCIIOJIB30BaHUE 3THUX IIHUTOB B CBA3HBIX YCTOMYMBBIX M JJaXKE€ B HAPYIICHHBIX
MAJIOITPOYHBIX CKaJIbHBIX TPYHTaX.

[[luTel ¢ BO3AYLIHBIM IPUTPY30M M IKCKABATOPHBIM HCIIOJHUTEIBHBIM OpPraHOM
YCIICIIHO MPUMEHSAIOTCS TAKXKE IIPU BCTPEYE HA TPACCe MPOXOAKHU KPYIIHBIX BAIIYHOB, TOILUISIKOB,
CTapbIX (PYHIaMEHTOB U IPYTHX MPEMSTCTBUM.

A.5 IIpoxogyeckne IMUTHI ¢ KOMOMHUPOBAHHBIM MPUTPY30M 32005

A.5.1 [Ipoxomueckre MUTH ¢ KOMOWHUPOBAHHBIM TNPUTPY30M 320051 CO3HAIOTCA IS
pacmmpenus 001acTi ux 3)PEKTUBHOTO MPUMEHECHHS.

IIpumep - IlIpoxooueckuii wum PDS 740-0S/RM cocmoum u3 nocmosanHbix u CbeMHbBIX
I/1eMEHMO06, KOMopsle MOHMUPYIOMCA HA NOCMOAHHBIX INEMEHMAX Wi 0eMOHMUPYIOMCA € HUX
Henocpeocmeenno 6 MoHHeNle, HANPUMEDP, RPU GO3HUKUIEU HeOOX00UMOCHU UBMEHEHUA 6Uoa
npuzpy3a 3a60a u3-3a cCMeHbl UHIICEHEPHO-2e0n02utecKux ycaosuil. K nocmoannvim rnemenmam 6
OQHHOM W{UMe OMHOCAMCA WAPHUPHBLIL NO ONUHE WUMOBOU KOPRYC, W{UMOGble CUOPOUUTUHOPYL,
POMOPHBLIL UCROTHUMENbHBLIL OP2AH C NPUBOOOM, 06€ 2epMemuyecKue Ouagpazmel, W10308a1
Kamepa u numameibHolii MPyooOnpoeoo 0sa nooavu, npu HeoOXo00UMOCmu, 6 NPU3AOOUHYI0 Kamepy
Oenmonumogoit cycnenzuu. K cvemmnvim rnemenmam, 0ns paoomwl 6 pejcume CYCHeH3UOHHO2O0
npuzpy3a, OMHOCAMCA NpUeMHAA Kamepa ¢ 3auUMHON pPeuemKoi, KOHYeGol Ompe30K
MPaHCcnopmuo20 mpyoonpoeooa 0is ebl0a4U WIAMA U3 NPU3AOOTIHON KAMePbl, ROZPYHCHAA CHEHKA U
Kamneopoounka. /lna nepexooa 6 pexcum ZpyHMO6020 Rpuzpy3a 34001 CvbemMHble IleMeHMmbl
OeMOHmMUpPYIOM, a4 6MeCMmO HUX YCHAHAGIUEAIOM WIHEKOBbll KOHGelep U W{Umoeoii Koneeliep-
nepezpyyxcamens. Ilpu ecmpeue ¢ He600OHOCHBIMU SPYHMAMU MOHCEM ObIMb OCYU{ECMEIeH Nepexoo
HA OMKPBIMbLIL PercUM RPOXOOKU — 6e3 npuzpysa 3aooa. /[na 3mozo 0emMoHmupyom 6unm wHeK08020
KoHeellepa, a émecmo He20 6 3AUWUMHYI0 mpPYOy 6600UMCA WUMOBOI KOHEellep-nepezpyHcames,
UCNONB306AGUIUIICA 6 pedicume 2PyHmo6o2o npucpyza. Ilo0 Konueeyro uacmv >3mozo Koueeiiepa
n00600UmMCA NpUEMHAA YACMb MOHHEAbH020 Koueellepa. Taxum oopazom, oannvlii wium modxncem
pabomams 6 pAazIUUHBIX pexcumax npoxooxku. Kpome mozo, 6eudy ocnawenus wuma
2epmemuyecKumu OUAPPazmMamu u wiii03080i Kamepou 0e3 NepemMoHmax3xca CveMHbIX INeMEHMOos
Modicem 0blmb OCYU{eCmenen nepexoo C pPeHcuma ZPYHmoG020 RPUpy3a HA pPeHcum NpPOXOOKU ¢
6030YUIHBIM RPUSPY3OM.

CrnenyeT BBIACINUTH TPU OCHOBHBIX YCIOBUS 3P PEKTUBHOCTH TPOXOJIKH:

a) Tounast orieHKa TOPHO-TE€OJIOTHYECKUX YCIOBUM 1O TPAcCce CTPOUTEIHCTBA TOHHEIS, HA
OCHOBAaHUM KOTOpPOH, B CBOK OYEPEAb, NPUHHUMAETCA PELICHUE O KOHCTPYKIMU MAIIHWHBI,
ONTHUMAJIBHO COOTBETCTBYIOIIEH ATUM YyCIOBUsIM. HecMOTpst Ha TO, 4YTO AMana3oH TPYHTOB IS
TOH WIM WHOW KOH(MUTypalluM MAIIWHBI JOCTATOYHO IIMPOK, HEMPABWJIHHO IOjarath, 4TO

BO3MOYHO CO3/1aTh HEKYI0 YHHUBEPCAJIIbHYIO MaIIMHY, CIOCOOHYIO paboTaTh BO BCEX IPYHTaX.
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0) [IpaBuiIbHBI BBIOOp KOHCTPYKIIMM TPOXOJYECKOTO IuTa. Tak, Hampumep, s
paboTel B cnaObIX, CMEIIAHHBIX H BOJOHACHINIEHHBIX TPYHTaX ONTHUMAIBHOW SIBIISETCS
TEXHOJIOTUSI AKTUBHOTO mpurpy3a 3a0os. IIpuMeHsss COBpeMEHHBIE W SKOJIOTUYECKU
HEUTpaJIbHBIE PEAreHThl JIsI TUKCOTPOIIHBIX PAaCTBOPOB, IIMTHI C TMAPO U TPYHTOIPUTPY30M
MO3BOJIAIOT YBEPEHHO KOHTPOJIUPOBATH 3a00il M JOCTUTaTh BBICOKHMX CKOpPOCTEH MPOXOAKU B
MEHSIOIIEHCS Te0JIOTUH (TJIMHBI, IECKH, U3BECTHAKHN) U AaBiieHnu okoso 0,3 Mlla.

B) IlnanupoBanue u OpraHu3aLus pabor. Baxueiien COCTAaBJISIIOLIEH
BBICOKOCKOPOCTHOM TMPOXOJKH SBJISIETCS TINATEIBHOE W IPAaBUIBHOE IPEABAPUTEIIBHOE
IUTAaHUPOBAHKUE M OpraHu3alus padoT, BKIIOYAIOIIas pacCTaHOBKY MEpCOHAa, OTKATKy IPYHTa
Ha MOBEPXHOCTh M JAJTBHEUIIYIO TPAHCIIOPTUPOBKY, CBOEBPEMEHHYIO M YETKYIO 10/1a4y OJIOKOB
00JIeJIKM, TaMIOHAXXHOI'O pacTBOpPA, PEAreHTOB JMJI1 KOHJIMLMOHMPOBAHUS TIpPyHTa M T.I.
[Tpoxomyeckue MUTHI ISl CTECHEHHBIX TOPOJCKUX YCIOBUM M OTHOCHUTEIBHO HEOOJBIIUX IO
JUTMHE TOHHEJEH JTOJDKHBI UMETh BO3MOXKHOCTH COOMpPAThCsl U pa30MpaThCsi B KOPOTKUE CPOKHU U
3alyCKaTbCs W3 OTHOCHUTEIbHO HEOOJBIIMX KOTJIOBAaHOB. Takas MallMHa JOJKHA HMETh
MOJYJbHYIO0 KOMIIOHOBKY 3aIIIUTOBOTO OOOPYZOBaHUS, YTO MO3BOJIMIO OBl HAYMHATH MPOXOJIKY,
HE JIOKUJAsCh COOPKU BCETO «XBOCTa» KOMILIEKCA, KOTOPHI B 3TOM clyyae HapalluBaeTcs B
CTapTOBOM KOTJIOBAHE MOAYJb 32 MOAYJIEM IO MEPE MPOJABUKEHUS MAIIUHBI.

A.6 Benymue MupoBbie (GUPMBI-U3TOTOBUTENN TIpeiaraoT 0ombinoi Beioop TIIMK u3
pa3pabaTbiBaeMOr0 MMH M TIOCTOSSHHO OOHOBISIEMOTO YHH(DHIMPOBAHHOTO psifa. ODTO JHaeT
NOTpEOUTENsIM — CTPOUTEIbHBIM (HpMaM BO3MOXXKHOCTH BBIOpaTh M OOOCHOBaTh JJIst
MPUOOpPETEHNUS ONITUMAIBHOTO BapHaHTa

A.6.1 TIIMK nnst coopyxeHHs KOHKPETHOTO TOHHENSI WM HECKOJBKUX TOHHEJEH,
PAaCIOJIOKEHHBIX B aHAJIOTUYHBIX MH)KEHEPHO-TEO0JIOTMYECKUX U THAPOTe€0IOTHYECKUX YCIOBUSX,
YCIOBUSAX BO3MOXKHOTO pa3MEIEHUS CTPOUTENbHBIX IJomaaok. Ilpu stom  dupmsi-
W3TOTOBUTENM MOTYT pa3paborate U u3roToBuTh TIIMK 17 KOHKPETHBIX TOHHENEH,
CTPOUTENICTBO KOTOPBIX ONpPENENSIeTCS PSJIOM OCOOBIX, HECTAaHAAPTHBIX YCIOBUHI MPOXOJIKH.
3amaHHas Tpacca TOHHENIsS B IIOJIHOM Mepe OIpenessieT YCIOBHS COOPYXKEHHsS TOHHENS
(MH)XEHEPHO-TEOJIOTUYECKUE, THAPOIOTUYECKUE, MPOU3BOJACTBEHHBIE M TEPPUTOPHAIBHBIE) U
MOTOMY MOXXET CIYXXUTh JOCTATOYHBIM OCHOBAaHHMEM IPH BBIOOpE i MPUOOPETEHHUS WU
000CHOBaHUS BO3MOXKHOCTH IIPUMEHEHUS MMEIOIIETOCs TOHHEJNENPOXOTIECKOTO
MexanusupoBanHoro komiuiekca (TTIMK). BeiGop xommiiekca 10KeH BBIOJIHATHCS HAa OCHOBE
CpPaBHEHHMSI €ro 00JacTh MPUMEHEHUS U TUIPOTECOJIOTHUECKUX YCIOBUH Tpacchl. B Tabmuie A.l
OPUEHTUPOBOYHO TMPHUBEACHBI OONACTH TMPUMEHEHHsS] IIMTOB B Pa3IUYHBIX WH)XXEHEPHO-

TCOJIOTMYCCKUX YCIIOBHAX.
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Tabnuma A.1l

Tun TIIMK ['eosiornyeckue u ruApPOreoIOrnuecKrue yCiaoBus

CkaJibHbIE TPYHTBI [TonyckanbHble U HECKAJIBHBIEC TPYHTBI

CMerran-

VYcronuusele | Hapymennsie Ceszupie | CBsA3HBIE Ceinyune

MPOYHBIE cpeaHen YCTOMYM- | HEYCTOM- | HbIE (meckw,
IIPOYHOCTHU U BbIC YUBBIE rpaBuii)
MaJoNpoYyHbIe

Cycnens.
[IpUrpys

I'pynTo-
IIpUTPY3

Bo3ayms.
npurpys

Komb6unwmp.
[IpUrpys3

N RN R N RN

VciioBHBIE 0003HAYECHUS:

- OcHOBHOE IpUMEHEHUE
- Bo3moxxHoe npumeHeHue

1 — HeOOBOHEHHBIN TPYHT; 2 — 00BOJHEHHBIH TPYHT.

A.6.2 DpdexTuBHOCTH W  HKOHOMMYECKass LernecoobpazHocts BbelOopa TIIMK
orpenensercss MOAPOOHOCTHIO M JIOCTOBEPHOCTHIO MPEICTABICHHBIX [aHHBIX MO YCIOBHAM
COOpYKEHMsI TOHHEJNs, a TakKe pe3ylbTaTaMu aHajlu3a OJTHX JaHHBIX, I[O3TOMY IpHU
paccmoTtpenuu npoOiemsl npuMeHenus TIIMK crneayer moaxoauts ¢ 0co0o0il TIIATENBHOCTHIO,
C INpHBJICYEHUEM KBATH(PHUIMPOBAHHBIX HCCIEIOBATEIbCKMX KOJUIEKTUBOB U IpEACTaBUTEEH
ABTOPUTETHBIX  (UPM, SBISIOMUXCS paspabotumkamMu  u  wm3rotourensmu  TIIMK wu
COITYTCTBYIOIIEr0 000pyAOBaHUS.

ITpu sxcrmmyaranuu TIIMK cnenyer ¢ 0co0oil TIIATENBHOCTBIO H3YYUTh peajibHbIE
TEXHUYECKHE BO3MOYKHOCTH IPOXOAYECKOI0 KOMIUIEKCca (MHCTPYKLHMIO IO AKCIUTyaTallH) ¢
y4€TOM KBaJIM(HUIMPOBAHHO BBINOJIHEHHOIO aHaiau3a (PAKTHUYECKHX YCIOBUH COOpYXEHHS

TOHHEJIS Ha 3aJJaHHOM Tpacce.
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Ipuioxkenue b
(cipaBOYHOE)
NHikeHepHAasi METOIMKA OTPe/Ie/IeHUs] AKTUBHOTO IaBJICHUSI

npurpysa 3adost muTa’

b.1 BBenenne

b.1.1 Pacuernas oneHka BenmW4YuHBI NpUTrpy3a 3a00s B coBpeMeHHbIx TIIMK sBisercs,
[0 CYLIECTBY, IPEIMETOM COOTBETCTBYIOUIMX HCCIeNOBaHUN (Y4MUThIBas KpailHE HU3KYIO
HaJIeKHOCTh UCXOJHBIX JAaHHBIX, KOTOPBIE ITOUIEKAT YTOUHEHHUIO 110 UCIIOJHUTEIBbHOM I'€0JI0TuU
B IIpollecCE€ IPOXOJKH). YUMTHIBAs BBICOKYIO CTEIEHb HEONPEIEICHHOCTH HWHKEHEPHO-
IeOJIOTUYECKUX M THIPOJIOIMYECKHUX YCIOBUH IO Tpacce NMpOXOoakH, Bce coBpeMeHHble TIIMK
000pyI0BaHbl CHEIUAIBHBIMU CUCTEMAaMH 3aIIUTHl U KOHTPOJIS COCTOSIHUS 320051, B YaCTHOCTH
JaTYMKaMHU JIaBJIeHUs paboyero Tejia B Ipu3a0oiHOM KaMepe MInTa.

CrnoxHble CHUCTEMBI YIIPABJICHUS COBPEMEHHBIX ABTOMAaTHU3UPOBAHHBIX
TOHHEJIENIPOXOJYECKUX KOMIIJIEKCOB IIO3BOJIAIOT HE TOJIBKO YIPABJIATH JABJICHUEM IIPUTPY3a, HO
U CcIeIuTh 3a TeM, 4ToObl Iepebopbl I'pyHTa NPHU MPOXOAKE HE MNPHUBOJAMIM K OMACHOMY
HapYIICHHUIO COCTOSIHUS IPYHTOBOI'O MaccuBa UiH (Ipu HEL000pax) K «3alleMICHUI0» 000710YKU
LIUTA, YTO MOYKET TOBPEAUTH POXOTYECKYIO MALLIUHY.

b.1.2B cBs3u ¢ 3TUM pacyeTHble 3HadeHUs Hpurpy3a 3abos ciexyeT (COriaacHo
HOJIOKEHUAM, NPUHATHIM BEAYIIUMH (GHUpMaMH, pa3padaThIBAIOIIMMU M HCIOJB3YIOIIUMHU
coBpeMenHble TIIMK) paccMarpuBaTh Kak MPOTrHO3, KOTOPBIM MOJJIEKUT B MPOLECCE TIPOXOIKU
IIOCTOSIHHOW KOPPEKTHUPOBKE.

b.1.3 TlonpoGHbIit XapakTep pacyera, 3aJI0’)KEHHBIN B JaHHOH METOJIUKE, MPEeJOCTaBIsIeT
BO3MOKHOCTb [UIl aHajM3a pPE3yJbTaTOB IPOrHO3UPOBAHUSA 3HAYCHWM IPUIPY3a, HCIONb3YS
pe3yapTaThl pacyeToB B KAadyeCTBE HWHCTPYMEHTA YHUCJIEHHOTO MOJEIMPOBAHUS YCIOBHU
IIPOXOJAKM — BapbUPOBAHMUSA WH)KEHEPHO-TEOJIOTMYECKUX mnapaMmeTrpoB. Heomnpenen€HHOCTh
UCXOJIHBIX JIaHHBIX YacTo ObIBaeT OOYCIOBJIEHA HaJIMYUMEM HECKOJIbKUX Topu3oHTOoB YI'B,
aKTUBU3aLMs KAXKJIOTO U3 KOTOPBIX B 3HAYUTEIILHOM CTEIICHU MOXET ONPENENIATHCSA HE TOIBKO
HAJCKHOCTBI0 MHXEHEPHO-TEOJIOTMUYECKUX JaHHBIX, HO U PEKUMAMHU WJIH TEXHOJIOIMYECKUMU

BO3MOXHOCTAMU ITPOXOAKH.

* Tlo TpyiamM Mesk1yHapoHOM Hay4HO-NpaKTHueckoil koHpepenimu [11]
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b.1.4 UccnenoBanue 3aBUCMMOCTH TPUTPYy3a OT WHKEHEPHO-T€OJOTHMYECKUX YCIOBHIM
METOZIOM  MOJEIHPOBaHMS  (paccMaTpuBas pPeE3yJbTaTbl PacdyeToB KakK COBOKYIHOCTb
OKCMIEPUMEHTAIBHBIX JAHHBIX) TO3BOJIICT TP HA3HAYCHUU TPUTPy3a H30EkKATh TPYOBIX
OIINOOK.

b.1.5 B pacuerax mpurpysa yka3blBaeTcs, Kak IpPaBUJIO, MUHUMAJIbHOE [aBJICHUE, A
MaKCHMaJIbHO BO3MOXHOE JAaBJICHUS ONPEIENSIETCS YCIOBUSAMU IIPOXOJAKU («BBIIIOPOM» IPYHTA
Ha 3€MHOM TIIOBEPXHOCTH IIPM MEJIKOM 3aJOKEHUM TPAcChl WM IPOYHOCTHIO CaMOU
KOHCTPYKIMU IPOXOJYECKONW MAalIUHbI, HAallpUMEp IMPU BBICOKOM JABJIEHHH TPYHTOBBIX BO[,
Korja Tpedyercss IpUMEHEHHE BOJAOMOHMKEHUS ).

b.2 OcHoBHbBIE M10/102KEHUST METOAMKH

b.2.1 Ilpu pacuerax u Ha3HAUYCHUH AABICHHS MPUTPY3a 32005 B 00IIEM ciydae CledayeT
YUUTHIBATH:

- [IyOUHY 3a70KEHHS TPACChl TOHHEJS;

- 0COOCHHOCTH CIIOKEHUSI MacCUBa (OAHOPOIHOCTh IPYHTA, HAJIMYUE TUIACTOB C PA3HBIMH
(UBUKO-MEXaHMYECKUMHU CBOMCTBAMHU, HAIMYUE JIOKAITHHBIX HEOJIHOPOIHOCTEH, KOMMYHHUKAIIUN
M TIp.);

- TUAPOTEOJIOTUYECKUE CBOWCTBA TOPOJ (TPYHTOB), ClIaralOlIMX MAaccuB (HAIMYUE
BOJIOYTIOPHBIX U BOJOHOCHBIX CJIOEB);

- BEJIMUMHY J1aBJIeHUs TPYHTOBBIX BoA (YI'B, neiicTByromux HallOpHbIX TOPU3OHTOB);

- (pu3uKO-MEeXaHUYECKHNE XapaKTEePUCTUKU TPYHTOB MacCHBa;

- BO3MOXHbIE TEXHOJIOTUYECKHE OTKIOHEHUSI B CTOPOHY YMEHBIIEHUS! OT HOMHUHAJIBHOTO
3HaUEHUsl CyMMAapHOTO JaBJIEHUs Ha 32001 IOMKPaTOB MEPEABMKKH MIUTa (CM. PYKOBOJACTBO I10
AKCIUTyaTaI|H IIHUTA).

b.2.2 Tlo ompITy »KCIUTyaTalli COBPEMEHHBIX WIMTOB JAaBlieHue mnpurpyza P, Mlla,

HAa3HayaroT COIJIACHO YCIIOBUIO:

P >Pw + Prop, (b.1)
rae Pw— pacueTHoe 3HaueHUe aBIeHUS TPYHTOBBIX BOJ B 3a00€ Ha paccMaTpUBaeMOM YpPOBHE,
MllIa,

Prop—pacueTHoe 3HadYeHHE TOPH3OHTAIHHOTO JaBJICHHWs TpyHTa B 3aboe Ha
paccmaTtpuBaeMoM ypoBHe, MIa.
b.2.3 PacueTHOe naBieHHE TPYHTOBBIX BOJA Py, KOTOpoe MOMKHO OBITH YpaBHOBEUIEHO

IMpurpy3oM, B HCXOJHBIX JaHHBIX MOJId pacdye€Ta CICAYET YKa3blBaTb C KO3(1)(1)I/IHI/I6HTOM
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HAJSKHOCTH €IWHHMIA (3a7aeTcs), HO 3a7aBaTh KakK JIaBJICHHE BBICOTHI BOJSHOTO CTOJIOA HaJ
HIEJIBITOM CBOJIA («B 3amacy Mo HAJEKHOCTH) Ha BEJIMYUHY OT | 10 2 M BbILIE.

Ecnu 3a00if muTa pacroiokeH B TIIMHAX U MPOHHUIIAEMOCTh 3TUX TPYHTOB HE CO3/1aeT B
3a00e CBOOOIHOTO BOJHOTO NPHUTOKA, TpeOyromero ydera Py, Kak OTIEIbHOM COCTaBIISIOMIEH
OOKOBOTO JaBJICHUS, YPABHOBEIIMBAEMOI'O MPUTPY30M B 3a00€, O naBiieHHe Py OTIeabHO OT
JaBJIeHUS TpyHTa Prop HE paccMaTpUBAIOT.

b.2.4 3nauenue TOpPU3OHTANBHOTO JaBieHUs rpyHTa Prop, Mlla, BblYMCHSIOT 10
dbopmyie:

Pror > 4 Ppepr, (b.2)
rae A — Ko UIMEHT rOPU30HTAIBHOTO JAaBIICHUS TPYHTA HA pACYCTHOM YPOBHE;
PgEepr — BepTHKaIBHOE JaBJICHHUE TPYHTA HA PACUETHOM YPOBHE, JJISi KOTOPOTO OMPEIEISIIOT
sHauyenue Prop, MIla.

b.2.4.1 3nauenue xodPPUIMEHTa TOPU3OHTAIBLHOTO JABIEHUS TPYHTAa HAa PacCuEeTHOM
YPOBHE MPUHUMAIOT IS KECTKOIIACTHUSCKON MOJICIH:

A = tg4(45°~0/2), (B.3)
I7I€ ¢ — YroJI BHYTPEHHETO TPEHHUsI, Tpajl.

g ynpyromnactuueckoit Moienu KodhGUIMEeHT TOPU30HTATIBLHOTO IaBIICHUS TPYHTA Ha
pacdeTHOM YpOBHE:

A= (1-sin g). (b.4)

b.2.4.2 Boibop Mozenu ompenensercss YCIOBUSAMH 3aJ0KEHHUS TOHHENS U, B YaCTHOCTH,
HAJIMYUEM B 30HE BIUSHUS TPOXOJKHA OTBETCTBEHHBIX COOPYXKEHHH, IPH 3TOM:

A= (1-sin g) > A = tg?(45°—¢°/2). (B.5)

b.2.5 BennunHy BEpTUKAIBLHOTO JaBICHUS TPYHTa Ppppr Ha YpOBHSX BBINIC IMIEIBITH
CBOJIa TOHHETS OINPEAETSIOT, MPUHUMAs BEPTUKAIBHOE JaBIICHUE OT BBILIEIEKAIIUX TPYHTOB C
yaetoM d(dekTa «3aBHCAHUA» AABANIMX TPYHTOB HAJ TOHHeNIeM . BepTHKanbHOE JaBiIeHHE
Psepr, ¢ yaeToM 3(deKTa «3aBHCaHUs» PACCUUTHIBAETCA MO Mojenu SIucena-Kérrepa™.

b.2.6 O06o6meHHass MoOJETh «OMYCKAIOIIEToCcsl CTOJI0a» TMO3BOJISIET aHAJIM3UPOBATH
HECYIIYI0 CMOCOOHOCTH OTNENBbHBIX CIIOEB, HAIPUMEpP, KOJIHMUYECTBEHHO OIEHUBAThH 3alllUTHBIC
CBOICTBa TOPU30HTOB, COJIEPIKANTUX 0O0JIee TIPOYHBIC TOPOIHI.

b.2.7 Ilpu BBIUUCICHHH BEPTUKAIBHOTO JABJICHHUS TPYHTOB Ppppr 1m0 0000mIEeHHOM

MOACIN MacCCHUB pa361/IBaIOT IO BBICOTC HA TOPU3OHTAJIBHBIC CJIOU, B IPCACIAX KOTOPBIX C

* «ApouHOro 3 peKTar Mo MHTEPIPETAIMH HEKOTOPBIX (UPM
** B 0TeUECTBEHHOM JIMTEPATYPE TI0 TOHHEJIECTPOEHHIO - CXEMA «OIYCKAOLIETOCS CTOJI0a MOPOI»
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JOCTAaTOYHOM AJI MPAKTHUECKUX PAaCUYE€TOB TOYHOCTHIO XAPAKTEPUCTHKH I'PYHTOB — YIEIbHBIN
BEC, YI0Jl BHYTPEHHETO TPEHMSI, CLEIVIEHHE U IOPUCTOCTh — IPUHUMAIOTCSI HEU3MEHSIOLTUMHUCSL.

b.2.7.1 Ina xaxaoro M3 3TUX CJIOEB, 33/JaB BEPTUKAIbHOE JABJICHUE HAa BEpPXHEU
noBepxHoctu cnosd  Qpgpr, HAaXOIAT BepTUKaIbHOE naBieHue Ppppr, MIla, Ha HuKHEH

TIOBEPXHOCTH CJIOS TI0 hopMyIIe:
Pserr = A4 — (4 — Qgepr) € p (—h/z0), (b.6)

rae A — XapakTepucTUIeCKOe 3HaU€HUE BEPTUKAIBHOTO JIABJIICHUS TPYHTA;
e — K03 GUIIMEeHT MOPUCTOCTH TPYHTA;
h — oTHOCHTENIBbHAS BBICOTA «CIIOSY;
Zp— Oe3pa3MepHBIN MapaMeTP BBICOTHI «CIIOS
b.2.7.2 ®uzuko-MexaHUYeCKHii CMBICII W pa3MepHOCTh BenuuuH B ¢opmyrne (b.6)
npecTaniensl B Tadnuie b.1.
b.2.7.3 Ilepexoast oT cios K ciol0 (CBEPXy BHH3 — B HANpaBICHHUH OT 3EMHOM
MOBEPXHOCTH BIUIYOb MacCHMBa JO WICNIBITH CBOJIa IIUTA) BBIYUCISIOT JMIOPY H3MEHEHUS
JaBJICHUA PBEPT-
[Ipumeuanne - OOo0OmIEHHAT MOJENH «OITyCKAIOMIETOCS CTON0A TPYHTa» IMPEAyCMATPUBAET

BO3MOXXHOCTb 3a[aBaTh TIJIyOMHY YpPOBHS COXpPAHEHUSI OBITOBOIO COCTOSHMS MAaccuBa. OTO JAaeT

BO3MOXXHOCTb YUYUTBIBATH ITPU CTPOUTCIILCTBE TOHHEIA HAJININE HaAJl TpaCCOﬁ IPOXOAKHU OTBETCTBECHHBIX

MOI3EMHBIX  OOBEKTOB,  TpeOymomux  oOecmedeHHs WX  HOpPMalbHOTO  OecrepeOoiHOTO
(YHKIIMOHUPOBAHMUSL.
Tabnuna b.1
Pa3mep PU3UKO-MEXAHUYECKHI CMBICII BEJTUYUHBI.
O6o3HaueH. Pacuernas popmyna
HOCTb. ITosicHeHus
NCXOJHBIE (ITEPBUYHBIE) JTAHHBIE
D Mo e Jwnamertp muta (mposieT TOHHENbHOU BRIPaOOTKH)
L 7 ITpoTsKEHHOCTH «CTON0a)» BIOJIB TPACCHl TOHHENS
H w BricoTa pacuernoro "cios"
(MOIITHOCTH BBIAEIEHHOI'O T€0JIOTMYECKOTO IJ1acTa)
OOBeMHBII Bec IpyHTa IIPH €CTECTBEHHOM
Veem MH/M® BJIaYKHOCTH (B MAaCCHBE B €CTECTBEHHOM
COCTOSIHUM)
Vex MHM | T VY nenpHBIN BeC MaTepHuala cKeyeTa rpyHTa

Oxonuanue madbauywl b. 1

Pazmep- DU3NKO-MEXaHUYECKUM CMBICIT BEJIMUHUHBI.
Obo3uauen. Pacuernas ¢popmyna
HOCTb. IlosicHeHus
e - Koaddumment nopucroctu rpyHTa
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@’ epaoyc | VYTon BHYTpEHHETO TPEHHUS TPYHTa
C Mla | CuenieHue rpyHTa
----- BeprukanbHoe gaBneHue (Harpyska)
QBEPT MHa s " "
Ha BEpXHEW IMOBEPXHOCTH PacyeTHOro "cios
ITPEOBPA30OBAHHBIE (BE3PASMEPHBIE) BEJIMUMHBI 1 PACUETHBIE ®OPMYVYIJIbI
H — h=H/D OTHOCUTENBbHAS BBICOTA "cros"
; - A =tg% (45°- ¢°12)" Koaddumuent 6okoBoro naBneHus rpyHTa
- k3
A = (1-sin @)
- —tq 0’ Koaddumment BHyTpeHHETO TPEHUS TPYHTA
H #=19 (>kecTKOIIIACTHIECKasT MOJICIT> MACCHBA)
T — t=L/D Koaddumment popmsl «onmyckatromierocs ctoaday
- [Mapametp Monenu  (OTHOCHUTENBHBIN
o o=t/ 2(t+1) pavetp Morer (
THUAPABIMYECKUN paJinyc TPYHTOBOTO «CTOJOa»)
- _ be3pasMepHbIii mapameTp BEICOTH "ciios"
Z, Z,=1T, / (’1 /u)
(cobcTBeHHAs! €TMHMIIA BEICOTHI JTAHHOTO «CIJIOSD)
Ecnu «cnoii» BbllIe
YFB V(ﬁmc: Vecm.
Veparm MHIm® | Ecm «cnoity Huke ®dakTuveckoe 3HaUeHHE 00bEMHOTO Beca TPyHTa
YI'B
V(bmcmz(yczc_l)/ (e + 1)
1—c/(roypam D), KoadhduiueHT kaxyierocsi yMEeHbIICHHUs Beca
v - apu C > (ry)gaxm D) TPYHTA 3a CUET EHCTBUS B «CII0€» BHYTPEHHETO
npussaTh =0 TPEHUS U CUCIIICHUS
Yo MH/M® |y, =y Y barm PacyetHoe 3HaueHNE 0OBEMHOTO Beca IPyHTa
XapakTepuCTUYECKOe 3HaYCHHE BEPTUKAILHOTO
A MIla |A=2zy,D paKTep p
JAaBJICHUA I'PYHTA AJI JAHHOT'O «CJI0A»
BepTukansHoe naBieHue (Ioamnop) rpyHra
PBEPT MHa HO (I)OpMyJIe (B3) p ) a (u A Hp) py
Ha HIDKHEH MMOBEPXHOCTH "Clos

b.2.7.4 B npenenax BbICOTHI 32005 (AraMeTpa IIUTa) BEPTUKAIHHOE JaBICHUE B KaXKIOM

M3 CJIOCB MacCCHBa BBIYHUCIAIOT OT IOJHOTO BECa I'PYHTOB B 3THUX CJIOAX, TO €CTb oe3 ydyeTa

s dexTa «3aBUCaHUSI.

HpHMe‘{aHHe - OtEm YUUTBIBACTCA BO3MOKHOCTH BO3HUKHOBCHHUS Ha IMOBCPXHOCTU 32005

JIOKAJIbHBIX BbIBAJIOB HUJIU IIPOPBIBOB c1a0bIX BOJOHACBIIICHHBIX 'PYHTOB.

b.2.8 HpI/I BBIUHUCJICHUN BCPTHUKAJIBHOI'O MHOABJICHUA TPYHTA B CJIOAX, MPOHULIAEMOCTb

KOTOpBIX OOyCIaBIMBAeT CBOOOJHBIA BOAHBIM MpUTOK (cM. b.2.2), oObemHBIH Bec rpyHTa

CJIeIyeT YUYUThIBaTh BO B3BEIIEHHOM COCTOSIHUHM IO (popMmyIie:

7336 = (ycx - 1) / (e + 1)!

TAC Yex — y,[[eJ'ILHHﬁ BE€C MaTcpHralia CKeJcTa.

* JIns %KeCcTKOMIACTUYECKOH MOJIE I MacCUBa.
** Jlns yIpyronaacTH4ecKoi MOJEIH MacCHBa.

(5.7)
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b.3 HaznaueHue BeUUMHBI PUTPY3a 3a004.

B.3.1 Jlng mura c KUAKOCTHBIM 1purpy3oM 1o ¢opmyie (5.2) TOpH30HTaIbHOIO
JIaBJIEHUs] TpyHTa B 3a00e cTpoAT (B mpezenax BBICOTHI 3a00s, AMameTpa IIUTAa) PacCueTHYIO
SMIOPY JaBJICHUS] TpUTpy3a Ppacy B BUIE JMHEHHON ormbaroiei, y4yuThIBAIOLIEH H3MEHEHUE
JaBJIeHMS BECOMOil paboueii KMAKOCTH 1O BbicoTe 3a00s. ITo momydeHHO# orubaromeii
YTOUHSIOT TpeOyeMoe JaBlIeHHE IMPUTPy3a HAa YPOBHE ILIENBITH cBOJA Ppacy cpojg U Ha ypOBHE
70TKa Ppacy. jjoroxk. DTH PE3yNbTaThl HCIONB3YIOT B KaueCTBE MCXOJHBIX JIaHHBIX IS
Ha3HAYCHHM JABJICHUS MPUTPY3a C YIETOM TPeOOBAHMI MHCTPYKIHUH IO KCILTyaTalliy JaHHOTO
KOHKPETHOIO IIUTA.

b.3.2 Jlns mura ¢ TPyHTOBBIM  MPUIPY30M 1O Ppacy, cBox U Ppacu. otox HazHaydaroT
nmapaMeTpspl TPUTPy3a C yYETOM TpPEeOOBAaHWM HWHCTPYKIHMHM TIO DJKCIUTyaTallud JaHHOTO
KOHKpEeTHOro Imurta. Yacto (IO OMBITY) HCIOJB3YIOT CpeqHee MO BbIcOTe 3a00s JaBlieHUE
IpUrpy3a, TO €CTh JaBJICHHE HAa OCH TOHHENS, NPUHUMAs ero ¢ KO3 UIHMEHTOM HaJIeKHOCTH
1.2.

b.4 Ha pucynkax bl — b5 (mpumepst b.1 — B.5) mpezncraBiensl pacuersl JaBiIeHHM
MPUrpy3a U AUAarpaMMbl pe3yIbTaToOB AJisi Hanbosee XapakKTePHBIX YCIOBUN MTPOXOIKH.

IIpumep B1I. IIpoxooka ¢ 00HOpoOHBIX 2pYHIMAX (Cynecb) HPU OMICYMICIMGUU 8 npedenax
3a005 ZPyHmMOBHIX 600.

IIpumep b2.3a0011 6 00HOpoOHBIX 2pyHmMAX (cynecs), 0asenue cpyHmoeulx 600 6 npeoenax
3a060n omcymcmeyem. Had monnenem pacnonodicen MOWHOBLL CAOU 2MUHbBL, UZPAIOWUIL POJIb
3aUUMHOL RIAUMbL, CHUMCAIOWell PACUEemHOoe 6ePMUKATIbHOE 0asleHue ZPYHING HA YPOGHE 6epXa C10s
cynecu. 3mo chuicaem pacuemmnoe 0aeneHue ZPYHma Ha ypoeHe Weabicu c600a U, MaKum odpazom,
obecneuusaenm 603MONCHOCHIb 6€0€HUA NPOXOOKU npU 0o0jiee HU3KOM OaAGIeHUU Rnpuzpysa 3aoo:.
Pacuemom yuumwieaemcsa oOeiicmeue 3a0aHHOI Hazpy3Ku Ha nogepxuocmu 3zemau. Cnou zaunbl
(6000ynop) uckniouaem 6auAHUEe HA NPOXOOKY OAGNIEHUS ZDYHIIOBBIX 600 ONL 8€PXO0BOOKHU.

Ilpumep b3.B npedenax 3ab60sa (6 cynecu) oasnenue 2pynmoevix 600 omcymcmeyem. Hao
WLebI2oll €600 MOHHENA (WUMA) PACNON0HCEH MOWHBLIL C/1011 6000ynopa (enunwt), cm. npumep b2.

Ilpumep b4.B npedenax 3ab60a (¢ cynecu) oOeiicmgeyem oOaeneHue 2pynmoevix 600. Hao
WLebIZ0ll C600a MOHHENA PACHON0NCEH MOWHDBLIL 6000ynop (2r1una), cm. npumep b2, eviue komopozo

Haxooumcs cj10il HACLINHBIX 2PYHMOE (KYJIbMYPHBLIL C1011).

.
bentoHnTOBEIM

** BEHTOHHUTOBOIi CyCIIEH3HH

*** TleHOTPyHTOBBIM
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IHlpumep bS5. Paccmompen naubonee oowuil ciyuai HeOOHOPOOHO20 ZPYHMOB020 MACCUBA U
deiicmeus 2pyrmosvix 600. Pacuemom yyumoigaemesa 3a0aHHAA HAO MPACCOI MOHHENA HAZPY3KA HA
3eMHOII NOBEPXHOCMU.

IIpumevyanus

1 Cuneti muHUeH 0003HaYCHA AIOPA AABJICHUS TPYHTOBBIX BO/I.

2 3eneHo# IMHKEH 0003HAYEHA BIMIOpPa BEPTHKAILHOTO OBITOBOTO JAaBJICHUS TPyHTa (Ha rryOWHax
BBIIIIC IICIBITH CBOJ/Ia TOHHEJISI) U OT MOJIHOTO Beca «CTOJI0Ay TpyHTa (B Mpeaeaax BRICOTHI 3a0051).

3 KpacHoit nunueii 0603HaueHa dM0pa BEPTUKAIBHOTO ABJICHUS TPYHTa 10 000OIEHHOW MOAEH
«omyckaronierocsi croj6a» (Ha riryOMHax BBIIIE MICTBITM CBOJA TOHHEINSI) M OT MOJHOTO Beca «CToj0a»
rpyHTa (B TIpeenax BBEICOTHI 32004).

4 YepHoil nmuHME 0003HAUEHA IIOPa aKTHBHOTO TOPHU3OHTAIHHOTO JABIICHUS TPYHTA B MAacCHBE,
3aIITPUXOBAHA.

5 McxoHble AaHHBIE Ui MPOrPaMMbl pacueTa JOMKHBI OBITh 3aJaHbl B €IMHMIAX: (TOHHEI,

METPBI, CEKYH/IBI).

.
IIporpamma coctaBieHa euie B Hauanie 90-X rozoB
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IHpumep b.1
HNCXOJHBIE TAHHBIE
XapaKTepUCTUKU TPYHTOB MacCHBa
R T L e
. Tun | Tommmua | OOweMHBIM | CLelJieHMe,; YTOoJl BHYT. | KosdduumeHT |
| TPyHTa | cmos, M | Bec, T/M> | wc/M? | TpeHud,Tp., NOPUCTOCTH |
| =========={============{==========={=========={==========={=========== |
| 2 | 12 | 1.90 | 0.30 | 32 | 0.50 |
L==========|============ | s========== | ========== | =========== | ===========—
Tunsl rpyHTa: 1 - KyneTypHBI 0, 2 - IecoK, 3 - cynecsh, 4 - CyrIHHOK,
5 - rmHa, 6 - CKaNBHBIN TPYHT.
ITOBEPXHOCTHAS HATPY3KA, TC/M2 ...oniiiiitiii e 0.0
I''TYBMHA YPOBHS COXPAHEHU S BITOBOI'O COCTOSHNA MACCHUBA, M............... 0
I'TYBUHA 3AJIOXKEHUS HIEJIBITY CBOJA IHUTA, M ..o 5.0
I'TYBMHA YPOBHSA I'PYHTOBBIX BO, M .....ooiiiiiiiiiiiiiies v 11,0
JIAAMETP ITUTA, M .ottt e bbb s 6.0
KODOOUIMEHT @OPMBI "CTOJIBA" TPYHTA ..ot 1.0
KOSOOUINUEHT HAJEXHOCTU ITO ITPYHTY ..ot v 12
OBBEMHBIN BEC [TIEHOTPYHTA B 3ABOE, TC/M3 ... eveeiereeiesses e 1.30
KODOOUIMEHT HAJIEJ)KHOCTHU I1O TUAPOCTATUKE ......ooovviiiiiiiiiiiiiiieeee e 1.10
PE3YJIbTATBI PACUETA
BeprukanbHoe AaBieHUe TPYHTA HA YPOBHE LIENBITU CBOJA. ...... 62.9 klla
Tpebyemoe naBieHHE IPUTPY3a B MICIBITE CBO/A IO TPYHTY....... 35.5 klla
To e, C y4eTOM NABIEHUSI TPYHTOBBIX BO...ccuveeeueeereerurnrensnrsenss 35.5 klla
BeprukanbHOE AABIEHUE HA YPOBHE JOTKA.....vveiureererireesinenineans 176.9 xIla
TpebyemMoe TaBICHUE TIPUTPY3A B JIOTKE. ...c.veemeerreemeenreensreaneeeesness 99.8 kIla
ITPUHATOE JABJIEHUME ITPUI'PY3A
TpebyemMoe NaBICHUE MPUTPY3a B IICITBITE CBOMA......vevvereereeseeaseeseessenseenes 35.5 klla
TpebyemMoe NaBICHUE MPUTPY3a HA OCH IIHTA.....cuveeererrereerreesseesenseensessesnes 74.5 klla
TpeOyeMoe NaBICHUE MPUTPY3A B JIOTKC....cuveereererrrerserseeesesseensesseensessensens 113.5 kIla
JlaBlieH1e Ha3HAYEHO IO ILIENbITe CBOAA
PacueTHOE JABIIEHUE BBITIOPA. .....ecoireriuriiiiinieeiinareessieenieeeseeesseesiteee e e e e e nes 98.3 xlla

JINATPAMMA JIABJIEHUI

HC NOBHWE
0OB0O3HAYEHHWMA

HWAE TYPHENA CAOH

Y rAMHDOH
rAadHa
— ™ |
CHAAEHEEA FPYHT
k|
Ly
k|
1

Pucynok b.1
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IHpumep b.2
HNCXO/JHBIE JAHHBIE
XapakTepUCTUKU I'PYHTOB MaccuBa
Y L T e
| Twun | TommmHa | OOBeMHBI | CuenJsenme| YroJs BHYT. | KosdbdmumeHT |
! rpyHTa ! cinoss, M | Bec, T/M° | wc/MP ! TpeHMd,TpP.! IOPUCTOCTH |
| =========={============tf==========={=========={===========t===========|
! 4 ! 3.7 ' 2.05 ' 2.00 ' 20 i 0.60 '
! 4 ! 2.5 ! 2.13 ! 2.50 ! 21 ' 0.46 !
! 2 ! 8.2 ! 2.00 ! 0.30 ! 32 ' 0.50 !
! 2 ! 2.7 ! 2.02 ! 0.30 ! 22 ' 0.55 !
L==========|============| =========== | ========== | =========== | ===========-

TTOBEPXHOCTHAST HATPY3KA, TC/M2 ..ooooevveeeeeeeveeeeeeeeeeeseeeeeeeseeeeseessessesseeseseeeened 2.0
TJIYBUHA YPOBHS COXPAHEHUS BHITOBOI'O COCTOSIHUSI MACCUBA, M ..... 0

TJTYBUHA 3AJIOKEHUS IIEJIBITY CBOJA HIIATA, M oo 8.0
TITYBUHA YPOBHS TPYHTOBBIX BOL, M .o esesee s e 14.0
JIAAMETP LLIVITA, M oo eeee e sses e s seseasesss s seesesesss e sessen s s 6.0

KOOOOUIMEHT ®OPMBI "CTOJIBA" I'PYHTA ....................
KOOOPOUIMEHT HAJEXKHOCTU I1O T'PYHTY .........
OBBEMHbI BEC IIEHOT'PYHTA B 3ABOE, TC/M3
KOSODOUIMEHT HAZIEXKHOCTHU ITO THMAPOCTATHKE ..o 1.10

PE3YJIbTATBI PACYUETA
BeprukanbHoe gaBneHre TpyHTa HAa YPOBHE LIENBITU CBOJA........ 56.9 kIla
Tpebyemoe maBiIeHNE IPUTPY3a B IIENBITE CBOAA MO TPYHTY....... 32.1 kIla
To e, C y4eTOM NaBIEHUS TPYHTOBBIX BOM....c...eerueenenne. 32.1 kIla
BepTukanbHOe JaBIEHNUE HA YPOBHE JIOTKA......cvveeneeenne. 176.9 xlla
Tpebyemoe AaBlIeHNE TPUTPY3A B JOTKE.....eervveevrerevennen 99.8 klla

ITPUHATOE JABJIEHME ITPUI'PY3A

Tpebyemoe AaBlieHHE TPUTPY3A B HIETBITE CBOA.......eeerernnnen. 32.1 klla
Tpebyemoe AaBlieHNE TPUTPY3a HA OCH IIHTA....ccvveervreeneeennenes 71.1 klla
TpebGyemMoe TaBICHUE TIPUTPY3a B JIOTKE....c.veeveeeeeneeeneeeeerinens 110.1 xIla
JaBneHre Ha3HAYCHO TI0 IIENBITe CBOAA

PacueTHOE JABIIEHUE BBITIOPA......cccueeueerrreeeeeieenieeierireaneesenans 302.0 xI1a

ITMATPAMMA JTABJIEHU

YHCNOBHWE
0OB0OZHAYEHHA

HKY AL TYFPHBIA CAOH

CY rAMHDH

-
=]
I

CHAaAEHBA FPYHT

H- r- El

Pucynok b.2
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IHIpumep b.3
HNCXO/JHBIE JTAHHBIE
XapakTepUCTUKH T'PYHTOB MaccuBa
==========T============T===========T==========T===========T===========—
i Twun i TosmmHa i OBBEeMHBIN | CuenJsienme| YroJ BHYT. |KosdduumeHT |
! rpyHTa ! crnoss, M | Bec, T/M° | wc/M ! TpeHMd,Tp.! IOPUCTOCTH |
| =========={============{==========={==========}===========t{=========== |
! 1 ! 2.0 i 1.85 | 1.00 ' 30 i 0.60 '
! 4 ! 6.0 o 2.05 ! 2.50 ! 20 ' 0.60 !
! 2 ! 12.0 v 2.00 ! 0.30 ! 32 ' 0.50 !
L==========|============|===========|========== | =========== | ===========-

ITOBEPXHOCTHAS HAT'PY3KA, TC/M2
I''TYBMHA YPOBHS COXPAHEHN S BITOBOI'O COCTOSHNA MACCHBA, M ..... 0

I'TYBUHA 3AJIOXKEHUMS HIEJIBITU CBOIA IIUTA, M .o 8.0
TJTYBMHA YPOBHS I'PYHTOBBIX BOJ, M ...c.cciiiiiiiiicines i 8.0
JUAMETP HIHTA, M ..ottt s 6.0
KOSDOOUIMEHT ®OPMBI "CTOJIBA" TPYHTA ..ottt 1.0
KOSOOUMIMEHT HAJIEXKHOCTHU ITO TPYHTY oot 1.2
OBBEMHBIN BEC [TIEHOTPYHTA B BABOE, TC/M3 ... 13
KOOOOUIUEHT HAAEXHOCTU I1IO THAPOCTATHKE .......cccovvvviee vl L1
PE3YJIBTATBI PACUETA

BeprtukanbHoe naBieHHE TPYHTA HA YPOBHE LIENBITH CBOAA........ 27.4 klla

Tpebyemoe naBiIeHHE MPUTPY3a B MICIBITE CBO/IA TIO TPYHTY. ........ 15.5 xIla

To e, ¢ y4eTOM JABIECHUS TPYHTOBBIX BO...ccuveeeuveeueennernennesineas 16.6 xIla

BeprtukanbHOE NaBlIeHUE HA YPOBHE JIOTKA.....ccvvveenvvernes «neen.....94.6 KIla

Tpebyemoe TaBICHUE IPUTPY3a B JIOTKE.......ceeveereereeneanee onnene..... 120.5 K12

ITPUHATOE JABJIEHUME ITPUI'PY3A

TpebyemMoe 1aBiICHUE MPUTPY3a B IICIBITE CBOMA. ........c.ve.v.e... 42.5 xl1a
TpebyemMoe NaBICHUE MPUTPY3a HA OCH IIUTA.......veeveervenreennss 81.5 klla
TpebyemMoe NaBICHUE MPUTPY3a B JIOTKE.....c.verveeverveerrenne oeene 120.5 xI1a
JlaBneHnue Ha3HA4€HO 110 YPOBHIO JIOTKA
PacueTHOE JABIICHUE BBITIOPA. ... .ccveevrerereerreenieenvens eeeennennns 300.2 xI1a
JIANATPAMMA JJABJIEHWU
YC NOBHLE 3

0OB0O3HAYYEHMA

HY AL TYPHBEKW CACH

CYnNnech

CYrAMHOHE

rAaHaa

E:::::J N TOHHER N

CHAALHBIE FPYHT
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IHIpumep b.4
HNCXO/IHBIE TAHHBIE
XapakTEepUCTUKH T'PYHTOB MaccuBa

T T T T T T

| Twun | TonmmHa i OBBbeMHEIM . CuenieHue | YroJi BHYT. , KosbduumeHT |
! DpyHTa ! crnoss, M | Bec, T/M° ! wc/m? ! TpeHus, TpP.!| HNOPUCTOCTMN!
! + + + + +

! 1 ! 2.0 I 2.05 ! 0.50 | 30 . 0.60

! 4 ! 5.0 1 2.05 ! 2.00 ! 20 I 0.60

! 2 ! 7.0 1 2.00 ! 0.30 ! 32 ' 0.50

L | | | | |

Tunel rpyHTa: 1 - KyIbTYpHBIH CIIOH, 2 - IECOK, 3 - CyINech, 4 - CYIIIMHOK, 5 - TIMHA, 6 - CKaIbHBII IPYHT.

MMOBEPXHOCTHAS HATPY3KA, TC/M2 ..ottt sttt 0.0

I''TYBUHA YPOBHA COXPAHEHUA BITOBOI'O COCTOSHUA MACCUBA, M .......... 0

I''TYBUHA 3AJIOXKEHUA HIEJIBITY CBOIA IUTA, M (..o 6.0

I'JTYBMHA YPOBHSI ITPYHTOBBIX BOJ, M ...c.ocoiiiiiiiiiiii s 9.0

JUAMETP HIFITA, M ..ttt s b s 6.0

KOSDOOUINEHT @OPMBI "CTOJIBA" ITPYHTA ...cocoiiiiiiiit i 1.0

KOSOOUIMEHT HAJEXHOCTU ITO TPYHTY ..ot 1.2

OBBEMHBIN BEC TIEHOIPYHTA B BABOE, TC/M3 ..o eseesessesess s, 13

KOSOPUIMEHT HAZJEXKHOCTU ITO TUAPOCTATHKE ..o, 11
PE3YJIBTATBI PACUETA

BepTukanbHOE 1aBieHNE TPYHTA HA YPOBHE IICIIBITH CBOJA.........vvrnnes 41.7 xlla

Tpebyemoe AaBiieHNE MPUTPY3a B HIENBITE CBOJA MO TPYHTY.....eevvnenne. 32.9 xIla

To xe, ¢ y4eTOM JABICHUS TPYHTOBBIX BOL......veeerureerueeereasiniennnnessinneens 32.9 klla

BeprukanbHoe AaBieHUe I'PYHTa Ha YPOBHE TPAHUIIBI CIIOEB 2-3......... 62.2 xI1a

Tpebyemoe maBiIcHNE IPUTPY3a HA TPAHUIIC CIIOCB 2-3...c.vvevveeveaneeneenn 49.1 xI1a

BeprukanbHOE JaBIEHUE HA YPOBHE JOTKA.....eeruveeruverveeeensenennennnen.... 135.8 Klla

TpeOyemMoe TaBICHUE IPUTPY3A B JIOTKE........ceeereereeereereneennnenn.... 109.6 K[l

INPUHATOE JABJIEHUE ITPUI'PY3A

Tpebyemoe AaBlieHHE TPUTPY3a B HICTBITE CBOMIA.....cveerveereees nne......30.1 KIIa
Tpebyemoe AaBICHUE TPUTPY3A HA OCH IIHTA...ccuvveeveernreereeersireesineneneas 75.1 klla
Tpebyemoe AaBlIeHUE TPUTPY3A B JTOTKE.....eervverrveereerivens vevennenne..... 1141 KI]a
JlaBiieHue Ha3HA4YEHO 110 TPaHHMIE CII0eB 2-3

PacueTHOE HABIEHUE BBITIOPA......ccveeveerreerireeerieesinens vveeneennennaneann.. 1742 Klla

JANATPAMMA JJABJIEHWU
YC NOBHKE
O6O0ZHAYEHMA

CY rAMHOH

TOHRERE,

—_ {

lelE-
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IIpumep b.5
==========
i Twun
| TpyHTa
| 4
! 2
! 4

CTO HOCTPOM 2.27.19-2011

HNCXO/JHBIE JAHHBIE
XapakTepUCTUKH T'PYHTOB MaccuBa
============T===========T==========T===========T===========1
ToJsmmHa i OBBEeMHEIN | Cuensenme| Yroj BHYT. |KosdduumeHT |
crmoss, M | Bec, T/M° ! Tc/M? ! TpeHMd,TpP.! IOPUCTOCTH |
============{===========4==========t{==========={===========|
3.0 o 2.05 | 2.00 | 20 | 0.60
6.0 i 2.00 i 0.20 i 30 i 0.50
6.0 i 2.05 i 2.00 i 20 i 0.60

Tumel rpyHTa: 1 - KyJIbTYpHBIN CIIOH, 2 - IECOK, 3 - Cymech, 4 - CYyIIIMHOK, 5 - TJIMHA, 6 - CKaIbHBIN TPYHT.

TIOBEPXHOCTHAS HATPY3KA, TC/M2 ....cociiiiiiiininiicee i 3.0
TJIYBUHA YPOBHA COXPAHEHMA BBITOBOI'O COCTOAHUA MACCUBA, M ..... 0

TJIYBUHA 3AJIOKEHUW S HIEJIBITY CBOJA IUTA, M .o 5.0
TJIYBUHA YPOBHA I'PYHTOBBIX BOJI, M ..o 8.0
JIMAMETP IIUTA, M ..o s 6.0
KODODOUIIMEHT ®OPMBI "CTOJIBA" I'PYHTA ..1.0
KOSOOUIMEHT HAAEXKHOCTHU ITO ITPYHTY oo 1.2
OBBEMHBIN BEC IEHOI'PYHTA B 3ABOE, TC/M3 ... 1.3
KOSOOUIMEHT HAAEXKHOCTH I1O TUAPOCTATHKE ..o 11

PE3VYJBbBTATbBI PACUETA
BeprukansHoe naBieHHe IPYHTa HA YPOBHE IHEIIBITH CBOA. ....vvereeererenreneaseeesennneesnesens
Tpebyemoe aBiIeHUE IPUTPY3a B MICIBITE CBOJA TTO TPYHTY ...cuvveererearirererereneesearerennes
To e, C yUETOM JAaBICHHS TPYHTOBBIX BOL.....ccvveuemeeurtirisisisiisesisssnsiessss s sissssss
BepTukaibHoe J1aBieHNHe TPyHTa Ha YPOBHE TPaHUIIBI CIIOEB 2-3
Tpebyemoe IaBieHHE IPUTPY3a HA TPAHHUIIE CITOCB 2-3.....cueiiieiiirieiinieieeiesisie e sienens
BepTUKAIBEHOE ABICHAE HA YPOBHE JIOTKA.....ecuveresrrireriseseseressssasesssssasesssssessenesssssennas
TpeOyeMoe JABICHUE IIPUTPY3A B JIOTKC. .......ereureereremerersraressseresseresssnsessesssssessnsssesesessnsns

MNPUHSTOE JABJIEHUE ITPUT'PY3A
TpeOyeMoe naBieHue MPUTPY3a B MICIBITE CBOIA 77.7 lla

Tpebyemoe aBieHNe IPUTPy3a HA OCH LIUTA... 116.7 xI1a

TpeOyeMoe TaBIEHUE MPUTPY3A B JIOTKE. ....cuverrerrerrerrersensreniensinsessensensessessessessessnnas 155.7 xlla
JlaBneHne Ha3HAYEHO MO YPOBHIO JIOTKA

PacdeTHOE JABICHUE BBITIOPA. ....c..eueereeueeuinreeteaieeieaeeesresesssstessessesse b s snesnesnesnesnens 137.9 xlla

YCNOBHWE

0OB0O3HAYYEHMA

HY A TYFPHBIEA CAOMA

CY CAMHOR

raaHu

—1

CHAALHBIA reyHT
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bubauorpadus

[IpuroroByieHre U NPUMEHEHUE PACTBOPOB
CTPOUTENIBHBIX

MeTponoJUuTEHbI

CtpouTtenbHble pacTBOPHI 1JIsl HATHETAHUS 3a
0011e5Ky npu coopyxenun CepedpsiHOOOPCKUX
TOHHEJIEH MEXaHU3UPOBAHHBIMU
TOHHEJIEMPOXOTYECKUMU KOMILICKCAMHU
BypoBsie pacTBOpbI. MeTOIMKa BHIIIOJHEHUS
M3MEPEHNUH YCIIOBHOM BSI3KOCTH Ha
Brucko3umetpe BII-5.

MuxkpokpemHe3eM

['muHonoponiky 1Jist OypoBBIX pacTBOPOB

['muHOTIOpOIIIKY JUTSI IPUTPY3a 32005 TPU
IIUTOBOM MPOXOJIKE TOHHEINEH U APYTUX
CTPOUTEIBHBIX PAabOT

CwMech mecuanasi TaMIIOHaKHas

[IpaBuna npou3BOACTBA U MPUEMKH padOT IO

HarHeTaHWIO PACTBOPOB 32 TOHHEIBHYIO OOJIENIKY

B.E. Mepkun, B.II. CamoinoB «PyKOBOACTBO IO MPOEKTHPOBAHUIO U

CTPOUTENBCTBY TOHHENEH MUTOBBIM MeTogom», TAP, 2009. Ilep. ¢ aHri. ¢

xommenTapusmu «Society of Civil Engineers Standard Specifications For
Tunneling — 2006: Shield Tunnelsy, Japan, 2007.

[11] JI.A. BopoOneB, B.B. UeboTtaeB «OmnpeneieHrue AaBACHHUS NPUTPYy3a TMPH
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