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OJIM 218.2.016-2011
OTPACJIEBOH JOPOXHBIA METOAAYECKUA TOKYMEHT

MeToauyeckne pexoMeHAALMH DO NPOEKTHPOBAHKIO H
yeTpoiicTBy GypoHaOMBHLIX cBail NOBLINIEHHOM HecymeH
CHOCOOHOCTH O IPYHTY

1 O6nacrh npuMeHeHAs

1.1 HacToAmu# oTpacieBoi ZOPOXKHBEIA METONMUECKAH MOKYMEHT
(manee — MeTomVIECKUI JOKYMEHT) PaCTIPOCTPAHACTCA Ha IPOEKTHPOBAHHE,
TIPOM3BOACTBO M NPHEMKY paboT mo ycrTpoiicTBy 6ypoHaOMBHEIX CBail
HOBHIIIEHHOM Hecyme#t cIOCOOHOCTH, COOPYXAEMBIX C IPUMEHEHHEM
TEXHOJOTHHE 06beMHOor0 BubpomTamMnoBanusg («<BUIEPOCTOIIEy).

1.2 TIonoxeHns HaCTOAMIETO METOAUIECKOTO ZOKYMEHTa IpeAHA3HA-
YeHs! Q11 IPUMEHEHHMA OPraHM3alMAMY, BHLIONHAIOIMME paGoTHl IO

IPOEKTUPOBAHMIO, CTPOUTENILCTBY, PEMOBTY M PEKOHCTPYKIMM aBTOMOOIE-
HBIX JOPOT M MCKYCCTBEHHEIX COOPY)XEHHH Ha HUX.

2 HopMaTuBHEIE CCHLIKHA

B HacTofImeM METOIWIECKOM HOKYyMEHTE MCIIONB30BaHbl CCRUIKH Ha
CIeXyroImue TOKYMEHTbL:

T'OCT 5686-94 I'pyrTsl. METOIB! MONEBLIX UCIBITAHUY CBASMU

TOCT 8267-93 1lle6ens u rpaBuit ¥3 IWIOTHHIX TOPHBIX IOPOA AN
CTPOMTENbHEIX. paboT. TeXHMIECKHe YCIOBUL

TOCT 10178-85 ITopTaHOUEMEHT ¥ IUIAaKONOPTIAHALEMEHT. Tex-
HHUYECKHE YCIIOBHA

T'OCT 19912-2001 I'pyHTsl. MeTOABI II0EBBIX MCIBITaHMH: CTaTHIEC-
KUM B AMHAaMHYeCKUM 30HIUPOBaHUEM

T'OCT 26633-91 BeTOHBI TSXeNbIe K MEIKO3EPHUCTEIE. TeXHUYSCKue
yCIIOBUA

CII 24.13330.2011 Csaitnrle dynmaMeHTH (aKTyalu3sHpOBaHHAsS
penakuas CHull 2.02.03-85)

CI145.13330.2012 3emnaHbIe COOPY>KEHHUS, 0CHOBAHMA M (yHAAMEH-
Th1 (aKkTyayusupoBanHas pedakims CHull 3.02.01-87)

CI146.1333.30.2012 MocTs! # TpyOs! (aKTyanu3upOBaHHaA pefaKiysa
CHulI 3.06.04-91)

CI148.13330.2011 Oprasusamys CTpORTENBCTBA (AKTyaIM3MPOBAHHAL
1
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penmaxius CHuII 12-01-2004)

CHull 3.03.01-87 Hecymue u orpaxparomue KOHCTPYKUHH
(CI170.13330.2012 — B cTanuy aKTyaTH3aLM)

CHuJl 12-03-2001 Be3omacHOCTh TpyAa B CTPOHTENLCTBE. YacTs 1.
O6mue Tpedosanmsa (CI149.13330.2012 — B cTamuy aKTyanu3alym)

CHuII 12-04-2002 Be3omacHOCTh TPyAa B CTPOHTENLCTBE. YacTs 2.
CTpouTeNLHOE IPOM3BOACTBO

3 Tepmunbl 1 onpeaeeBus

B HacTodmeM METOAMYECKOM AOKYMEHTE NPHMEHEHBI CIEMYIONIHE
TEPMHHBI C COOTRETCTBYIOIMMH ONpEACNCHUAMM:

3.1 Hecymas cnocoOnocTh cBau: IIpenensHoe CONMPOTHRIEHHE
OCHOBaHMs OAMHOYHOM CBaH IO YCIOBMIO OTPAHMYEHNA Pa3BHTHA B HEM
Ype3MepHEIX JAehopMaiui CABHTa.

3.2 ocHoBaHHe cBan: YacTh MaccuBa IpyHTa, BOCIPHHAMAOIIAS
HarpysKy, epefaBaeMylo CBaei, M B3aHMOEHCTBYIOmMAs CO CBacH.

3.3 pacyernasi Harpy3ska, nepegapaemMas Ha cBato: Harpyska, pasHas
TIPOONIBHOMY YCHIIMIO, BOSHMKAIOIIEMY B CBa€ OT NMPOEKTHBIX BO3ACHCTBMIA
Ha (yHmaMeHT OpM Hanboslee HeBEITOMHBIX MX COYCTAHHMSIX.

3.4 cpas: IlorpyxeHHas B TPYHT WM M3TOTORJIEHHas B IPYHTe
BEpTUKaTbHasA WK HAKIOHHAA KOHCTPYKIWA, IpeHasHadeHHas I Nepeady
Harpy3Kkd Ha OCHOBaHME.

3.5 cBas Bucsiyasn: CBasg, nepeaaromas Harpy3Ky Ha OCHOBaHHE depe3
60KOBYIO IIOBEPXHOCTH U ILATY.

3.6 cBas oamHoyHas: Cpag, mepefaiomas HarpysKy Ha IDyHT B
YCIIOBHSIX OTCYTCTBMSA BJIMAHMA HA Hee APYTHUX cBail.

3.7 meGeHouHOE «AAPO» B OCHOBaHHMH OypoHaGHBHOM cBam:
CdopmupoBanHEIi 06beMHBIM BUGPOIITAMIIOBaHHEM IeGEHOTHBIH MacCuB,
ABJLTIOIIANCA JIEMEHTOM MCKYCCTBEHHOI'O OCHOBAHE ¥ BOCIPHHHMAIOMMK
Harpysky, IepefaBaeMylo Yepe3 H¥KHMM KOHell CBaH, COBMECTHO C
OKDYXAIOIIHM [PYHTOM.

4 O06mue NoaOKEHHA

4.1 HacTosmuii METOOUIECKH TOKyMeHT pa3paboTaH B pasBUTHE
Tpebopanmit CIT 24.13330.2011, CIT 46.13330.2012, CIT 45.13330.2012.

4.2 TIoBbImieHMe HeCymel criocoGHOCTH GypoHabuBHBIX cBall fOCTH-
;ae-rca 32 CYET YIUIOTHEHHS U CHIDKEHHS 1€ OpMaTHBHOCTH OKOJIOCBAKHOro
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IPYHTa B IPOIECCE MX COOPYXEHNA. IIpH 3TOM COXPaHAETCA OCHOBHAA ITOCIE-
JOBATETLHOCTh TPAJUIMOHHEIX TEXHOJIOTMHIECKHX ONEpaIil mpy coopyxe-
HuM 6ypOHaOMBHBIX CBaif.

4.3 IIpu m3roroBeHny 6ypOHAOGUBHEEIX CBafl IPUMEHAETCA ClIEIAANb-
Hoe rufpaBiaudeckoe o0opyRoBaHue, obecnequBapomee TpebyeMbie
TEXHOJIOTHIECKUE PEeXUMEI YIUIOTHSIOIIETO BO3ASHCTBI HA YKIANBIBAEMYIO
GeToHHYI0 cMech, MebeHb M OKOMOCBalHBINA IPYHT. B 0cHOBY TexHONOTHH
TIONOXeH cnocol rry6uHBoro 06beMHOro BHOPAMOHHOTrO BO3CHCTBHS Ha
YIUIOTHAEMBIE MaTepHATIEL.

4.4 TIpom3BOACTBO B KOHTPOJIb XadecTBa paboT OCymeCTBIsETCS B
COOTBETCTBHMH C TeXHONOTMYECKHM PErlaMeHTOM, pa3paboTaHHEIM IS
KOHKPETHOTO 00BeKTa ¢ Y4eTOM IONIOXKEHMIA HACTOAIEr0 MeTONHIECKOTO
JNOKyMeHTa. TeXHONOTHIeCKHi PETIAMEHT COITIACOBEIBACTCA C NMPOEKTHOM
OpraHm3are — paspaGoTIHKOM KOHCTPYKIMIt ¥ YTBEPXKAAETCS 3aKa3THKOM.
Be3 TexHONOTHIECKOTO PErNaMeHTa MOTYT RHIONHATACSA TONLKO OMBITHEIE
paboTEL

5 Bnasl GyponaGuBHBIX cBali HoBhIMEHHOH Hecymei
CrnocoGHOCTH, 00.1aCcTh IPHMEHEHAA

5.1 Texnonorunsa 06beMHOr0 BUOPOITAMIIOBAHHA MOXET OBITH IIpHMe-
HeHa IIPH YCTpoHCTRe GypoRaGMBHRIX CRait uameTpoM oT 0,6 1o 2 M 1 [mHOHK
110 50 M B cOCTaBe CBAaMfHEIX POCTBEPKOB, OTACIBHO CTOAMMX, GypOCeKymmpxca
% GypoxacaTenbHeIX cBalf, fapeTT, meGeHoYHbIX (IecTankIX) CBalf.

5.2 IloBrimenne Hecymei crnocoGHOCTH OGYpOHaOHMBHEIX cBail mo
TPYHTY MOXET ObITH ZOCTHTHYTO JBYMS CIIOCOGaMu:

- Bu6pomTaMnoBanueM GeTOHHOM cMecH NpH GEeTOHHPOBAHHUH
CKBayKHH;

- YCHJIEHHEM TPYHTOBOTO OCHOBaHHA Hinke 3a60s CKBaXXMHEI
BHOPOBTPaMOOBLIBAHHEM INEOHS.

MaxkcuManbHas Hecylmas ClocoGHOCTE GYpoHaGHBHOM cBay AAHHOTO
THIA OCTATAETCS COBMECTHRIM NPUMEHEHUeM 060ux coco6oB.

5.3 Texnonormo 06xeMHOTO BHOPOmMTAMIIOBAHUA PEKOMEHIYETCA
IPHUMEHATE B CISXYIOMMX CIydasx:

- CTPOMTENBCTBO (YHIAMEHTOB 3NAHMI M COOPYXEHHUIM B CIOXKHBIX
UH)XEHEPHO-TEONIOTMMECKIX YCIOBHAX;

- HEN0CTaTOYHad Hecymas cIoco6HOCTh OGypoHaGMBHEIX cBaif Io
TPyHTY;

- CTPOMTENHCTBO OGBEKTOR B CTECHEHHEIX YCIIOBHAX;
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- MIOBBIIEHUE YCTOWYHBOCTH ONON3HEBBIX CKIOHOB;

- ONs NOBBIIUEHHSA CIUIOIUHOCTH, NMPOYHOCTH GeToHa cBalt u
repMETHYHOCTH (XOJOJAHBIX» IIBOB MexAy OypocexymuMmucs u
OypoxacarenbHbIMU CBaAMH TIPH YCTPOMCTBE KCTEHEI B IPYHTEN;

- ona ofeclnedyeHHs NMPOEKTHOH HecymeH cnOCOOHOCTH INpH
HeOoGXOAMMOCTH COKpAIeHHMs MIHMHLI, nuamMeTpa GypoHaOMBHEIX cBalf win
HX KOJMIM4ECTBA.

5.4 HauGonbumii 3¢ pext o1 TexHonoruu o6beMHOro BUOpOIITAM-
TIOBAHUS AOCTUrAETCS B IPYHTAX, 00nagaromuX K03} QUIHEHTOM TOPUCTOCTH
€ 2 0,6, B ToM 4MCne B BOJOHACBIIEHHEIX MECYaHRIX TPYHTaX MEIKHX H

cpenHeit KpYHOCTH, @ TaKXe B IbLIEBATO-IIMHUCTBIX TPYHTaX NIPH II0Ka3aTeNe
TexyuecT I 20,4,

6 XIpoexTHpoBaHUe OYpoHaGUBHbBIX cBAll

6.1 Mcxoansle AaHHbLIE

6.1.1 BoiGop KOHCTPYKUHH (PYHIAMEHTOB, COOPYXAEMBIX C
TIPUMEHEHHEM TEXHOJIOTHMM 00BbEMHOT0 BHOPOINTaMIOBAHUA, CIEAYET
TIPOM3BOJAHMTh MCXOJA U3 KOHKDETHBIX YCIOBMIt CTPOMTENbHOM IUIONIANKH,
XapaKTepH3yeMBbIX Pe3yNBTaTaMM MHXXEHEPHO-TEO0NOTHYECKHX, HHKEHEPHO-
TUAPOJIOTHYECKMX U3bICKAHMM, PacueTHBIX Harpy3ok, AeHCTBYIONUX Ha
GyHIaMeHT, a Takke Ha OCHOBE TEXHHMKO-3KOHOMUYECKOTO CPaBHEHHS
BAPUAHTOB BO3MOXHBIX NMPOEKTHBIX PEIEHMt ¢ YYeTOM 3KOJNIOTHIECKHX U
pecypcocheperaromux TpeboBaHuit.

6.1.2 B MaTepuaax u3sICKaHAR OPUBOIATCS Pe3yJbTAThl IIONEBBIX U
nabopaTopHBIX KCCIEAOBaHH IPYHTOB, TEONOTHYECKHE Pa3pesbl C AaHHBIMM
0 HaIUTaCTOBAHUAX I'PYHTOB, PacHETHbIE 3HAYEHUA MX UINKO~MEXaHIIECKUX
XapaKTePHUCTHK, YCTaHaBIHBAEMBIX IPOEKTHO# opraHusauue# B
HEeOOXOAMMBIX CIIyYasfX, Pe3yNnbTaThl CTATHYECKOTO MM JHHAMHYECKOTO
30HIUpPOBAHHKA.

6.1.3 Ilpu BHIMONHEHWM MHXKEHEPHO-TEOJIOTMUSCKMX W3BICKaHUH ¥
IPOEKTHPOBAHMA PYHIAMEHTHBIX KOHCTPYXLMi C IPMMEHEHNEM TEXHOIOTAX
o6seMHOro BuOPOmMTAMIOBAHUA CIELYET pPYKOBOACTBOBATHCS
CI124.13330.2011, MI"CH 2.07-01 [1] u PexoMernaumamu [2].

6.1.4 B cocTaB HCXORHBIX NAaHHBIX [UIA TPOEKTHPOBAHUA BXOMAT
YepTeXH OCHOBHHIX 3JIEMEHTOB COOPYXEHUA C yKasaHHEM HeCYIHX
KOHCTPYKIMA, pa3MepoB, NTyGHHBI 3aJI0XEHNUs, PACUETHBIX Harpy30K X MECT
WX TIpUIOXNEHHs, CBeJeHUs 06 MX BO3MOXHOM M3MEHEHUH B Ipolecce
OKCILTYaTalH.

6.1.5 IIpn HEOGXOMMMOCTH NIPOBEACHHUA OIMBITHEIX PaboT Ha CTafuM
4
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TIPOEKTHUPOBAHMA PabOTEl BEINOMHAIOTCA B Cle XyIOMEH IO CIeJ0BaTeNhHOCTH
(pexoMeH/TyeMblii COCTaB):

- OypeHue CKBaXHHBI 10 IIPOEKTHOM OTMETKH;

- CTaTHM4CCKMe MCTILITAHMUA TPYHTa OCHOBAHMA MITaMIIOM;

- yOpoyHEeHHe IpyHTa 3a00s CKBa)XMHBI BUGPOBTpaMGOBBHIBAHMEM
me6Hs (noapasg. 7.3);

- CTaTHYeCKHEe MCIBITAHMSA YCHJICHHOTO OCHOBAHHMA IITAMIOM
(nonpasg. 8.15);

- YCTaHOBKa apMaTypHOIO KapKaca M GE€TOHHPOBaHHE CKBaXXHMHbI
(noapasz. 7.4);

- CTaTUYECKHE HCIEBITaHHA TOTOBOH cBam Buannnnammex‘r‘l H
BRIIEpruBaronIeil Harpy3kamu mocne HaGopa mpouHocTH OeToHa cBaff He
Mmemnee 80%.

CocTaB ¥ TEXHOJOTHA ONBITHHEIX PaGOT YTOYHAIOTCA NPOEKTHOH
opragusanues B TexaudeckoM 3a1aHuu.

6.2 KoncTpynposanne 6yponabMBHBIX cBaii H MaTepHaJIbl

6.2.1 TIny6bmsa 3anoxeHus NOJOMBH XeJe300eTOHHEIX
BUOGpomTaMIOBaHHBIX OypoHaOUBHHIX cBal Ha3zHauaeTCs HCXONA M3
THAPOreONOrMYECKUX YCIOBMH, KOHCTPYKTMBHBIX PEIIEHMI OA3EMHOM YaCTH
COOpYXEHMH 1 HaNKMuA KoMMyHuKauui. [Ipu BeIG0pe Hecymero cios rpyHTa
clleIyeT Y4UTHIBaTh, YTO IPH BUOPOBTpaMOoOBbIBaHIH EOHS B 320011 CKBaXHH
B IPyHTE HIDKe OTMETKH 320605 obpasyeTcs mebeHOUHOE «iApo», no hopme
6Iu3K0e K KOHYCY BBICOTOM He MeHee NuaMeTpa CKBa)kKHHLI C 30HOM
YIUIOTHEHHOTO TPYHTa BOKDYT «sapa». [l BUGpOBTpaMOOBEIBaHHS ClIEAYET
HCIIONB30BaTh MeOeHs TBEPABIX NMOPOX (TpaHMTHBIA, IPaBUHAHBIA U T.IL)
pasmepoM 3epeH 20-40 MM (wru 40-70mM) o T'OCT 8267-93.

6.2.2 CBau HaANeXUT apMHUPOBATh 3aPaHEE HU3TOTOBICHHAIMHU
KapKkacaMu IpOEKTHO# Inmuuebl. JloIyckaeTcs HapamluMBaHHe Kapkaca JO
TIPOEKTHOM ANMHBI IyTE€M CTHIKOBAHUA, B COOTBETCTBUM C TpeOOBaHMAMH
pafouelt moOXyMeHTaIu¥, HEIOCPEACTBCHHO IIPX ONYCKAHHHU €r0 B
NPOOYPEHHYIO CKBAXKHHY.

6.2.3 KoHCTpYKIIHA KapKaca X TEXHOJIOTHA €r0 MOHTa)Xa Ha3HAIaroTCA
HCX0zd M3 06ecreueH s IPOEKTHOTO NOJOXEHK (LIEHTPUPOBaHUA) Kapkaca
B CKBa)KMHE U BEIMIUHY 3aIIUTHOrO cJIog 6eToHa He MeHee 70 MM B cBeTy. C
3TOH LeNbl0 Ha apMaTypHBIH KapKkac ycTaHaBIMBaeTCci HeoOXoxuMoe
KOJINYECTBO JUCTAHIMOHHBIX MPOKJIAJOK COOTBETCTBYIOIIETO KadecTBa M
TeOMEeTPUYECKIX HapaMeTpOoB.

6.2.4 TIpoexTHble NOKa3aTeNH MPOYHOCTH, MOPO30CTOMKOCTH K
BOJOHENPOHUIIAEMOCTH GeToHa ofecneynBaloTCA 3a CYeT Ha3HAuYeHHUA

5
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ONTUMANLHOIO COcTaBa GETOHHOM cMecH, KOTOPHIH HajNeXUT NoXOUpaTh
METOOM NabOPaTOpHBIX NOAOOPOB HCXOAA U3 KOHKPETHAIX CBOMCTB MCIIOJb-
3yeMbIX MaTepuasioB (LEMEHTa, 3anoiHuTene, 106aBOK) B COOTRETCTBHH C
ykasaHusaMy npuiaoxeHus 4 CIT 46.13330.2012 n pekoMeHmanuaMu
HACTOAILETO METONMYECKOro NoKyMeHTa. [Ipy 3TOM cocTas GeTOHHOM cMecu
ISt GETOHUPOBAHUSA CKBXHMH C 0OHEMHBIM BHODOIITAMIIOBAHNEM CNEIYET
NOAOMPATh UCXOIS U3 BO3IMOMCHOCTH «OXHBIICHM» YNOXXEHHON GeTOHHOM
cMecH BUOpoobopynoBaHUEM B TEYEHHE 3 Y B CJIy4ae BBIHY)XKAEHHBIX [1ay3 B
noiaye cexeil MopIMK cMecH (pUIoKeHNE A).

6.2.5 BeTOHHas CMeCh, YIOXEHHas B CKBXXUHY IIPH TIOMOIIM 00BEM-
HOro BUGpOIITAMIIOBaHKA, MOXET obecneuuBaTh npuobpeTeHre 6ETOHOM B
BO3pacTe 28 mHEH YCTAHOBIEHHBIX MPOEKTOM INOKa3aTeneil KayecTBa Mo
MPOYHOCTH, COOTBETCTBYIOLIUX KJacCy He Hike B25, mo BopoHenpo-
HHULIAeMOCTH He Humxe W6 1 Mopo3socToiikocTu He Hybxe F200.

6.2.6 Jlnsa npurotoBneHus GETOHHON CMeCH CleIyeT UCMONB30BaTh
MOPTNIAaHAUEMEHTH Mapkd He HWke 400 ¢ HOPMMPOBAHHBIM MHHEpPAJNO-
rudeckum coctasoM (moapasa.1.14 TOCT 10178-85), npu C A ue 6onee 8%,
6e3106aB0YHbIE NOPTIaHALEMEHTH WIK cofiepXkaniue He Gojiee 5% MuHepahb-
HBIX 106aBOK B COOTBETCTBMH C NpuioxeHueM 3 CIT 46.13330.2012.

6.2.7 B xauecTBe 100aBOK, YIY4IIAIOMMX TEXHOJOrMUECKHE CBOMCTRA
GETOHHO} cMeCH M MOBBIIIAIONIUX KayeCTBO GETOHA, CIEAYET NMPHUMEHATH
no6aBkY, yka3aHHble B nprioxenHusx 3 u 6 CII 46.13330.2012.

6.2.8 B xauecTBe KPYIHOTIO 3arloNHUTENA OSTOHHOU CMeCH clemyet
KCIIONB30BaTh TPAHUTHEIH mebens pasmMepoM 3epeH 5-20 MM, NOTydaeMslit
ApobieHreM HEBBIBETPEHHBIX CKalbHBIX NOPOX B COOTBETCTBUHU C
Tpebosanuamu I'OCT 26633-91. [lns npUroToBne KA 1me6HA NpUMEHAETCS
Nopozia, obnafarowas B BOXOHACHIEHHOM COCTOSHUM IPOYHOCTELIO HE HUDKE
80 MTla, ¢ BogonornomerueM He Gonee 0,5%.

6.2.9 J1ns GetoHHOU cMecH HEOOXOMMO UCTIONE30BATh €CTeCTBEHHEIIH
KBapLEBbI UM ApO6IEHBIH U3 BEICOKONPOYHBIX MATMaTHYECKVX IIOPOJ MECOK
C MoJyneM KpYNHOCTH He MeHee 2,5 B COOTBETCTBUHM C TpeGOBaHUAMM
I'OCT 26633-91.

6.2.10 IleMeHT ¥ 3aMONIHUTENY CIIEAYET JO3UPOBATh II0 MACCe, & BOA-
Hbl€ PaCTBOPBI IACTHGULUPYIOLIHX U BO3MYXOBOBJIEKAIOIHUX 06aBOK — I10
o6BeMy.

6.2.11 Iloxazatenu 6eTOHHON cMecH Ha MecTe YKJIa[AKH Ha3Ha9aloTCs
TexHONOTMIecKHM pErIaMeHTOM B 3aBMCHMOCTH OT crioco6a 3anoiHeHus
CKBAXKHHBI.
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6.3 Pacyer OypoHaGUBHBIX cBaii

6.3.1 PacueThl CBalHBIX PyHIAMEHTOB ¥ MIX 3JIEMEHTOB BHIIONHAOTCA
B COOTBETCTBHU cC oOmumu mnonoxenusmu CIT 24.13330.2011,
MI'CH 2.07-01 [1], MI"CH 5.02-99 [3].

6.3.2 Ilpu pacuere GypoHaOMBHBEIX CBaji U3 BUODPOIITaMIIOBAHHOIO
OeToHa 110 IPOYHOCTH MaTepHalia PacueTHOE CONPOTHBIICHHE OeTOHa clexyeT
TpHHUMATH C y4eToM koddduimenTa ycnosuii paborst ¥, =1 1 koadduipmenta
ycioBHit paboThl, yUUTHIBAIOLIETO BIMSHUE CII0c062 NPOU3BOACTRBA PabOT PH

HAJIMYUHA B CKBRXUHE BOABI M M3BIEKaeMbIX 06CaHbIX Tpy6, v, =0,9

6.3.3 Cpawo B cocraBe hyHIaMEHTa M OJUHOYHYIO IO Hecymen
croco6HOCTH T'PYHTa OCHOBAHM CIICAYET PaCCINThIBATL MCXOMA U3 YCIOBHA

Y F.
N4 , '6))
YaYx
rae N —pacyerHas BepTHKailbHai Harpys3ka, nepegaBaeMas Ha cpaio, kH;

F,— Hecymas crioco6HOCTb (IpeaensHOe CONPOTHEICHUE) IPyHTa
OCHOBAaHHUA OAMHOYHOM cBam, xH, HazpiBaeMas B HalbHeMIIEM Hecymei
CIIOCOOHOCTRIO CBaH;

Yo Y ¥, — KO3 OHLIMEHTE, pHHAMaeMble cornacyo m. 7.1.11
CII 24.13330.2011.

6.3.4 Hecymyio cnioco6rocts F, 6yponabusHoit ceau, pabotaromeit
Ha C)KMMAIOLIYIO HArpy3Ky, CJIeAyeT ONpelendTs no hopmynam:

a) mpu 06bEMHOM BHOPOILTAMIIOBAHUM YKIaApIBaeMOi GeTOHHOM
cMecH

Fi=10gRA+UZyLh), @

rae Y, — koahpuienT ycnosuid paboT cBay, Y, = 1;

Y.z — K03 HLIMEHT yc0BUit PaGOTE TPYHTA IO HKKHUM KOHUOM
cBau (W1 meckoB M cynece#t Y, = 1,1; ana DIMH M CYTIMHKOB Y, = 1; B
ocTallbHBIX ClfydasX, cornacHo 1. 7.2.6 CII24.13330.2011);

R — pacyeTHOE CONPOTHBICHUE IPYHTA IO HIDKHUM KOHIIOM CBaH,
xIla, mpuHMMaeMoe, coracso 1. 7.2.7 CI124.13330.2011;

A — IUIoIanp ONMpaHuA CBay, M2, IpMHUMaeMas PaBHOM:

- s GypoHabUBHBIX cBaii 6e3 ymMpeHHA — IUIOMa AN NONEPEYHOTO
cedeHHUs CTBOJIA CBAH B YPORHE IIOJOLIBEL;

- ans 6ypoHaOMBHBIX CBal C yIIHPEHHEM — IUIOIIAM IONIEPEYHOTO
CeueHMq YIIMpEeHusA B MecTe HanbOoNbIIero ero AMaMeTpa;
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U — nepuMeTp MONEPEHHOro CEYEHMs CTBONA CBAH, M;

Y,;— K03 UUHEHT yCIOBHiIt paBOTHI rPYHTa Ha 60KOBO# IIOBEPXHO-
cTU cBau (And oboro Tuna rpyHra v, = 0,9);

f — pacyeTHoe COMpOTHBJIEHME i-TO COA IpyHTa Ha GOKOBOH
MOBEPXHOCTHU cBay, klla, npuHumaemoe mo tabnuue B.1 npunoxenus B;

h,— TonmuHa i-ro cnos rpyHTa, conpukacawomerocs ¢ 60koBo#
TIOBEPXHOCTEIO CBaH, M;

6) npu BUGpoBTpaMOOBLIBAaHNM IEOHS B IPYHT HIDKe 326051 CKBRXCHHBI

WY cBau-000JI0YKH, TIOTPYKaeMOM ¢ BLIEMKOM IpyHTa

F,= 1l RA+UZT,ER), ©)

rae Y, — k03 puLHMenT ycnoBuit paboTel cBay, Y, = 1;

Y.z, — KO3 ULHMEHT YCNOBUI paboThI, yIHTEIBAIOMMHE 0COBEHHOCTH
cOBMecCTHOM pabGoThl MEeOeHOUHOro «sApa» B OCHOBAHMU CBAU W
OKpY>aIOIIETO YILUIOTHEHHOTO IrPyHTa, IPMHUMaeMbili o Tabnuue 1;

R — pacyeTHOE CONPOTHBIIEHHE YIUIOTHEHHOTO IPYHTa MO/ IIOAOLIBOM
GypoHaOUBHEIX CBal, COOPYKaeMEIX ¢ BUOPOBTPaMOOBLIBAHHEM KECTKOTO
Mmarepuana B 3260, kIla, npurrMaeMoe no tabnuue B.2 npunoxenus B;

A — miomanp ONMpaHuA cBaH, M%, IPUHUMAEMas PABHOM:

- s 6ypoHabyBHEIX cBall €3 yImUpeHus — IUTOMaAy NOTIEPEIHOTO
CE4EHHs CTBOJNIA CBaM B YPOBHE IOJOIUBI;

- nasg cBaii-o00NI0YEK, 3aMONHAEMBEIX OETOHOM, — MJIOWAAHU
TIOTIEpEYHOro cedeHus 000N0uKH OpyTTO;

U — nepuMeTp NMONEPEYHOro CEUEHU CTBONIA CBAH, M;

Y, — ko3¢ duunenT ycnosu# paboTel rpyHTa Ha GokoBoi
MOBEPXHOCTH CRau, IPUHUMAEMBIHL:

- pu 06BbEMHOM BHOPOIITAMIIOBAHMY YIUTafBIBaeMO¥ GETOHHOM
cMmecu (s moGoro Tuna rpyuta Y, = 0,9);

- B OCTaNBHBIX ClyyasX, comiacHo m. 7.2.6 CII 24.13330.2011 B
3aBUCHMOCTH OT C1I0c06a 06pa3oBaHMs CKBXUHDI U YCIOBHI 66 TOHUPOBAHHUS,

f,— pacueTHO€ COMNpOTURIEHHE i-TO CNOA IPyHTa Ha GokoBOH
NIOBEPXHOCTH cBaH, klla, mpuHuMaeMoe 1o Tabnune 5.1 npunoxernus b;

h,— TommuHa i-ro cnos rpyHTa, COMpHKAcaOmErocsa ¢ 60xoBoH
NOBEPXHOCTHIO CBaH, M.
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Ta6auna 1- 3uatenns koaddummenta y

Suavepve KoY(PJMIEHTA AN I5UIEBATO-TTMHHUCTEIX TPYHTOB C
TI0Ka3aTeJIeM TexysecT I
o | ot | a2 | o3 | o4 [ os | os
Bun TPYHTa AN CCYaHbIX IPYHTOB
cpeX-
rpaee- Xpym- _ HeH vemkux | DRUIe .
JIMCTBIX HBIX Kpyn- BAThIX
HOCTH
Tleckn
cpenpeit - - - 0,8 10 1,1 -
TLIOTHOCTH
Cynecy,
CYTIIMHKY U - - 03 0,9 10 1,1 1,2
TJIMHBL
Ilpumeyanus

1 Jns DpOMEXYTOIHBIX 3HAYCHHI 1), 3HAYeHNA KOO (DUIMCHTA YR 1 ONPEICIAIOTCA
MHTCP HONALMEH.

2 Jina IpaBeNMCTRIX, KPYNHBIX NECYaHBIX M HbUIEBATO-TMBUCTHIX IPYHTOB ©
nokasareneM TeKydecTH I < 0,2 ompeaenedde CONPOTMBICHAN MNpOMBBOIATCL IO
pe3yILTaraM OBITHEIX paboT. [yt npeABapHIeIbHOR OLECHKH CONPOTUBIICHHS OCHOBAHHA
N0/l HMXKHUM KOHIIOM CBau o dopmyie (3) AomyckacTet IPHHAMATS Yer1 = 0,5.

6.3.5 Ilpu onmpenenenuy Hecymell crioco0HOCTH OYypOCEKYIXCA U
GypokacaTesbHbIX CBall, BOCTIPHHMMAOIIHX CXMMAIOIIYIO HAarpy3Ky B COCTaBe
KOHCTPYKIIMH THIIA «CTEHa B IPYHTe», ciiefyeT yUHUTHIBAaTh YMCHBIICHHE
TPEHMA TPyHTa Ha 60KOBOH IOBEPXHOCTH CBaH, BBI3BAHHOE 00bEANHEHHUEM
CeueHUH CoCeIHNX CBail B pAMy.

7 IlpaBniia npou3BoACTBa pador

7.1 OGwmue noJioxKenust

7.1.1 PaboTs! o coopyxeHmo GpyHIaMEHTOB ClICAyeT BBINONHATH B
cooTBeTcTBHH C [IpoexTom npomsBoncTea padot (IIIIP) u TexHonoruyeckum
pernamMeHToM, paspaboTaHHEIMH ¢ yaeToM TpeGosarmii CIT 45.13330.2012,
CI146.13330.2012, MI"CH 2.07-01 [1], PexoMernamii [2], BCH 165-85 [4]
U YKa3aHUAMH, NIPUBEACHHBIMM B HACTOAIIEM METOAMIECKOM JJIOKYMEHTE.

7.1.2 Pabotrl mo 06seMHEOMY BUOPOIITAMIIOBAHMIO GETOHHOM CMECH
M BHOpOBTPaMOOBEHIBaHMIO MIEGHA B OCHOBaHHE CKBa)XKUH paspeuaeTcs
NPOM3BOIUTEL TOIBKO CHEIMATIBHO 00YyYEHHOMY IEPCOHAIY, NPOIIeANEMY
MHCTPYKTaX Y pa3pabOTIHUKOB TEXHOJIOTHH.
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7.1.3 Tlpu cTpoOmoOBKe, NOXHATHH, NEpEeMEICHHH U ONyCKaHUHU
apMaTyPHOTO KapKaca B CKBa)XMHY HEOOXOIMMO HCKIIOYMTh OCTaTOYHbIE
nethopMauuH kapkaca MM OTHASNBHBIX €ro CTepKHe# W HapylleHHe
YCTOHYHBOCTH rpyHTa GOKOBOM MOBEPXHOCTH CKBXKHHBI.

7.1.4 BeToHUpOBaHHe OOGBOJHEHHBIX CKBAXKHUH OCYIIECTBISETCA
METONOM BEPTHKAIbHO-NIepeMetaemoii Tpy6sl (BITT) yepes ycTaHOBIEHHYIO
Ha 3260t 6eToHOMNTHYIO TpyOy 0coG0# KOHCTPYKUMM ¢ obecniedeHUeM
MEPOIPHUATHH 10 NIPEAOTBPAIIEHHIO [TONAAHHS IPYHTOBBIX BOJ B GETOHHYIO
CMECh ¥ BO3MOXHOCTH TIepeflau Ha Hee BUOPALMOHHOIO BO3AEHCTBHA.

7.2 IlapameTpnl 060pyRoBaHNA

7.2.1 BypoHabuBHbIE CBaM M3rOTABIMBAIOTCS MPU MOMOIH OypPOBBIX
MallHH, OCHAINEHHBIX KOMIIEKTOM CEKHMHOHHBIX 06caaHbIX TpyO H
TUIPABIHYECKIMHY TIOTPY)KalOILe-H3BIEKAIOIMHUMH CTONIaMH B COOTBETCTRUM
C PYKOBOJCTBOM I10 3KCIUTyaTalMX KOHKPETHOTO arperara.

7.2.2 TpaaunMOHHBIA KOMIUIEKT CPEACTB MEXaHM3ALMKM ¥ OCHACTKM
A7 coopyXeHust 0ypoHaOUBHBIX cBaii (Oyporast MamuHa, o6cafHble TPYOLI,
CaMOXO/IHbIH KpaH, CpeACTBa JOCTABKY U MOAAYHM B CKBaXKHHY G€TOHHO#M cMecH
M T.IL.) JOTIOJHSETCS KOMIUIEKTOM CIENMANLHOTO 06OpYNOBaH¥s, KOTOPHINH
BKJTIOYAET:

- BubpoarperaT ¢ perylupyeMbIMU NapaMeTpaMH IO YacCTOTE,
aMIUIUTYE ¥ BO3MYILAIONeH Cile, COCTOALIMI U3 II0JIOTO THAPABIHIECKOTO
BUOpaTOpa ¢ 3arpy304HON BOPOHKOM, FMAPABINYECKMM HATOJIOBHUKOM H
aMopTH3aTopaMy; TpeGyeMblii Auana3oH paboyux 4acToT Aji1 NPUMEHAEMOTO
obopynoBanus nexut B npegenax or 10 ao 30 I'n, BoaMymaromas cwia
BUOpaTOpa ONpenenseTcs AUaMETPOM U IIyOMHOM 3a/oxeHus cBaM (kak
TIPaBUJIO, UCIIONB3YIOTCA BUOpATOpBI ¢ BO3MYIatowe cuiioi ot 5 no 32 1c);

- CHeIMaJU3UPOBAHHYI0 HACOCHYI CTaHLMIO C NYIbTOM
JMCTaHLMOHHOTO YIIPaBIEeHHS;

- CHCTeMY I'MOKMX TMAPABIMYECKUX U SEKTPMIECKUX KOMMYHMKALHI;

~ Habop cexuuit BHOPOCTOHKIX GETOHOMUTHBIX TPYD C HHBEHTapPHBIMH
Bubponepenaromumy 6aHIaXHBIMH 3aXXHMaM#i ¥ YIIOTHHTEIbHBIMU
3NIEMEHTaMy;

- KOMIUIEKT BUOpOLITaMIIOR ¥ BUGPOILIUT 111 BUGPOBTPaMOOBLIBAH A
meOHA 1 06beMHOr0 BUOPOIITAMIOBAaHUA GETOHHON CMECH B CKBaXXMHAX
pa3HOro auaMeTpa.

7.2.3 VnpasneHue cneLyanbHbIM TUAPABIMYECKUM 060pya0BaHUEM,
KOHTPOJIb [IapaMETpPOB €0 3KCIUTyaTallMH B MPOLIECCE COOPYKEHHS CBAMHBIX
(byHIaMEHTOB MPOU3BOAAT CMELHANKCTSI, IPOIIemye NPpodheCCHOHANBHYIO
TIOArOTOBKY ¥ 0o0nagaroniye Heo6XoNMMBIMH HaBBHIKaMH B pabore.

10
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7.3 YcuneHue ocHOBaHMS CKBAaKMH BUOPOBTpaMboBbIBaHMEM

wWeOHA npu coopyxeHuu OypoHaOUBHLIX cBaii

7.3.1 B npoOypeHHYI0 CKBa)XMHY C MOMOIIbIO (GpPOHTANLHOIO
NOTPYy34MKa UNM KPaHOM C IOMOLIBIO Ky6i1a uepe3 BOPOHKY OTCHINAIOT IEPBYI0
nopuMio 1ue6Ha U3 pacyera 3aMoJHEHUs CKBOXHUHBI Ha BBICOTY 1,5-2,5dm
(rne d_ — AuameTp CKBaXKUHBI) B 3aBUCUMOCTH OT IPYHTOBbIX YCJIOBHH.

7.3.2 Tlorpyxawie-U3BIEKA MM CTOJIOM OypoBOro arperara
nogHuMaroT obcanHylo TpyOy Bblllle OTMETKM 3a00s B mpeaefax nepBoi
nopumy mebusa. TIo ueHTpy CKBaXHMHBI A0 ynopa B webeHb OMyCKaioT
BHOpouTamI, coOpaHHbii u3 cexiymit BUbpocToiikoit 6eToHONMTHOM TPYO6HI C
3aKpeIUIeHHBIM Ha HIDKHEM KOHLE CleHHalbHBIM BHODOYNIOTHHTENEM
(pabouum opranom — PO) nns mebus. Ha sepxueM dnanue GetoHonuTHOM
TPyObI € ITOMOILLIO TMIPABIMYECKOrO HaroJMOBHUKA 3aKPEIUIAIOT BUOpaTop,
TIONIKIIIOYEHHbBIM K HACOCHOM CTaHIMM M BhIBELICHHALIM Ha KpaHe.

7.3.3 BxmodaioT BUOPATOp B PEXHUM (IIOTPYXKEHHEY, MOCTENEHHO
3anoramu 1o 20-50 cm nmorpyxaioT PO B ocHOBaHHE CKBaXXHHEI Ha [ITyOMHY,

3aBUCALLYIO OT CONPOTUBICHMUS IPYHTA U AUAMETPA CKBAXKMHBI, HO He MeHee
dcxa'

7.3.4 Tlocne 3TOro NnepeBojAT BUOpaTop B pexxuM «TpamOoBaHUE» U
NpPOM3BOJAT YNIOTHEHHE TPYHTOBOTO OCHOBAHMA B TeUEHHE 2 MHH C
MOCIEAYIOIUM CTYIEHYAThIM U3BJIECUYEHUEM.

7.3.5 HauMHaIOT N0IIaroBOE H3BIeYeHE paboyero opraua 13 rpysra.
HM3pneuyenue npou3BOAAT B CTYNEHYATOM PEXMME 3anoramMu no 20-50 cm.
3amepAI0T YPOBEHb LIeOHA B CKBXKMHE M IIPH HEOOXOAUMOCTH NPOU3BOAAT
JOCHITIKY O4epeHOM MopLHH.

7.3.6 Ilocne mosjHOro M3BJIeYeHUA pabouero opraHa U3 rpyHTa
[OBTOPAIOT LMK IOTpYXeHHE — W3BIeYEHUE» (NpU HeoOXOOUMOCTH C
JOCHINKOM TOTIOMHUTENbHBIX MOPLKH 1IEGHs) HECKONBKO pa3 A0 IOMYYEHHMs
3¢ dexTa 0TKa3a B ypoBHE 32005 CKBaXKHMHDI.

7.3.7 ITokasareneM AOCTaTOHHOCTH ITyOuHbI norpyxeuus PO B rpyHT
SIBIISETCS MposABIIeHUE d(dekTa oTkasa (CHIKEHHE CKOPOCTH Norpyxenust PO
B TPYHT 0 5 MM/MUH WM €T0 NOJHAas OCTAHOBKaA).

7.3.8 B npouecce NorpyxeHus, U3BJiedeHAA ¥ BUOPOBTPaMOOBLIBAHHUS
me6HA cnexyeT nojiepXMBaTh YpOBEHb IeOHA B CKBAXUHE HE MEHEE YeM
Ha 0,3 M BBIIIE OTMETKU HOXA 06caaHOM TPYOLI.

7.3.9 Ilo oxoHyaHHK BUOpPOBTPaMGOBRIBAHUSA (MOCHE NOCTHIKEHHUS
3¢dexTa «oTKa3a» B ypoBHe 3a608 cksaxuubl) PO m3Biekaor u3 mebHs.
BrIK/TI04a0T BUOPATOp M M3BJIEKAIOT BUOPOIUTAMI U3 CKBaXKHHI.

7.3.10 Iocne 3T0r0 € NOMOLIBIO NOrPYXKaroLle-M3BJIEKAIOLIETO CToJIa
OypoBoro arperara ocaxHBaioT 00caaHyio TpyOy A0 NpOEeKTHOM OTMETKU

11



OOM 218.2.016-2011

32605 CKBXHMHb! ¥ IPOM3BOMAT 3a4UCTKY 3005 CKBRKHHEI 0 YPOBHS HOXA
oGcamHoM TpyObL.

7.3.11 B DOATOTOBIECHHYIO ¥ NPHUHATYIO IO aKkTy, COTIACHO
CH 46.13330.2012, ckBaxxuHy yCTaHaBIHUBAIOT apMaTypHBIA kapkac #
GeToHHpYIOT. TeXHONOrHYeCcKas CXeMa YCHICHHS OCHOBAaHUA GYpOBBIX
CKBa)KMH BHOPOBTpaMOOBLIBAaHHEM MeOHA IpUBEeHA B IPUIOKESHUN B.

7.3.12 CoopyxeHue mMeGeHOUHHIX (TIeCUaHbIX) CBalf ¢ 0GBEMHBIM
BHOPOIITAaMIIOBAaHMEM YKIAaIBIBAEMOTO B CKBAXXMHY MaTepHana B 3aRHCH-
MOCT¥ OT I'PYHTOBBIX YCIOBHI MOXET IIPOM3BOANTHCS B OYPOBBIX CKBAXXKHHAX
C HCIIONB30BaHNAEM 00CaTHEIX W/HNY 3aIUTHEIX TpYO.

7.3.13 Ilpu ycTpoiicTBE YKa3aHHBIX CBall BHOPOMITAMIIOBAHHE KaXROH
TIOPITUH KECTKOTO MaTepuaia, 3acCHIIaHHON B CKBAXHHY, IIOBTOpAETCS KO
3aIONHEHUA CKBaXXHMHBI Ha BClo riiyOuny. IIpu 3TOM NIpOM3BORATCA
TEXHOJIOTHYECKHE OTIepaliy, ONUCaHuEIe B IL.1L. 7.3.1-7.3.9, npu ynnoTHe s
xaxgoi nopuem. TexHoNOrmUecKasd cxeMa COOpyXeHus MeGeHOTHBIX crailt
TIpZBeieHa B MpANTOXeHuH I

7.4 O6beMHOe BUOPOIITAMNOBARNE YKJIAAbIBACMON OeTOHROM

€MeCH MPHU COoOpyKeHHH GypoHabHBHBIX cBal

7.4.1 Vxnanxy GeTonuno# cmecu metomoM BIIT ¢ 06beMHEIM
BUGPOMTAMIOBAHAEM CIEAYEeT NIPOM3BOAUTH, PYKOBONCTRYACH
CI146.13330.2012, CHuII 3.03.01-87, BCH 165-85 [4] 1 OTIONHATENbHEIMA
yKa3aHWIMY, IPABSIEHHEIMA B HACTOSIIEM HOApasiene.

7.4.2 Tlpu GeTOHMpPOBaHMM IPUMEHSIOTCS BUOPOCTONKAE CeKIUOHHEIE
GeTOHONUTHEIE TPYOLI, COSOUHIEMbIe BROpONEpeIalOMUMY GaHIaXKHEIMI
3axuMaMi. [epMETHIHOCTB CTEIKOB GETOHONHTHOH TpyOBI 0becneTnBaeTcs
KOHCTPYKIEH COEIHEHMIT 1 YIUIOTHUTEILHEIMH dJIEMeHTaMu. beToBonmTHas
CHCTeMa TakKe BKIOYAET NOJNbIA BHOpomTamn Ans 6eTOHHOH! cMecH U
3aKpeIUIIeMblil Ha RepXHel ceKpy GeTOHOMUTHOM TPYOhI OJEIH BUOpATOP.

7.4.3 Ha epBoM 3Tane GeTOHHYIO CMeCh OAAI0T GETOHOHACOCOM HIIH
HeNOCPENCTBEHHO aBTOOETOHOCMECHTeNeM depe3 3arpy209HyI0 BOPOHKY
BUOGpaTopa Wiy GETOHONHTHOM TPYOHI B CKBaXMHY Ha BBICOTY, 3aBHCSIIYIO
OT JUTHHEI CeKIMit 06camHoi TpyObL.

7.4.4 B mponecce yxnanku 6eTOHHOH cMecH uepe3 3arpy3oqHyIo
BOPOHKY BUOpaTopa Ipy HeoOXOAUMOCTH IIepHOAMIECKY BKIIOTAl0T BUGpaTop
B pEXHIMe «BHOpOIIOfada CMECH.

7.4.5 Tlocne ynaneHNa oCBOGOMMBINMXCS CeKImi oGcansoi Tpy6hl
BKJIIOYA0T BHOPATOp B peX¥M «MTAaMIOBaHME» X IMPOU3IBOIAT
BHOpPOMITaMIOBaHNE YIOXEHHOTO B OYEPETHYIO 3aXBaTKy 00beMa OeToHHOM
cMecH. J{ns 3Toro Ipy NOMOMIM KpaHa NONepeMEHHO IOIHIMAIOT M OITYCKaloT
12
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6GeTOHONMUTHYIO CHCTEMY, IlepeMellias BROPOIITaMII B NIpefellax ydJacTka
CKBRXXHHBI, CBOGOIHOTO OT 06canuol Tpy6E!. Ilpn 5ToM cnenyer obecnearBarh
3anTyGnenye HIDKHEro KOHIa BHOpomTaMna B GETOHHYIO CMech He MeHee
geM Ha 3 M. B 3aBucuMOCTH OT 00BEeMa YIDIOTHAEMOM CMECH M IPYHTOBBIX
ycnosuit Heo6xoauMmo OpomsBecTH 5-10 IONHEIX MOABEMOB-OIYCKaHMK
BHOpOIITaMIIa Ha KaXABLE mar 6eTOHMpOBaHKS.

7.4.6 Tlocne BuGpOMTaMIIOBaHMA C IOMOIIBIO JIOT2 KOHTPOJHMPYIOT
BBICOTY OETOHHOM CMECH B CKBaKMHE. 3aTeM CHEMAIOT BUOPATOp ¥ yIANAIOT
0CBOGOAMBIINECS CEXIMH GETOHOMHATHON TPYOHI.

7.4.7 uxn paGoThl, COCTOANMA M3 NOAAYH M YKJIaIKA B CKBAXKHHY
odepeHoM nopimy 6eTOHHOY CMeCH, TOAbeMa 1 YAAJICHHA 0CBOOOMBIIXCS
cexnuit ofcamro# TpYOHI, 3aKpenenys BudpaTopa Ha GeTOROTATHOM Tpy6e
¥ BAOpOMTAMIIOBAaRYMA OYepenHOro o6heMa NMOAAHHOHK Mopirm GeTOHHOM
cMecH, IobeMa 1 yiaJleHyst 0OCBOOOAMBIIIXCS CeKIli 06 TOHOMATHOM TPYOHI
TIOBTOPSIOT O TOJHOrO OKOHYaHHA COOpYXeHHs OypoHaOMBHOU cBau.
TexHonorraeckas cxeMa COOpPY)XeHMs OYypOHaGMBHBEIX CBaif ¢ 00BEeMHBIM
BUOpOINTaMIIOBaHNEM yKNaqsiBaeMoii OGeTOHHOM cMecH NpHBefeHa B
npunoxeHus JI.

7.4.8 Ha Bcex aTanax oGecneunBsaeTcs 3anTyOnenye Hu3a 00cagHol 1
6eTOHONUTHOM TPYO B YNOXEHHYIO CMECh Ha BEJIMIAHY He MeHee 3 M.

8 KoHTpoanh KauecTBa B NPHEMKA BhINOJHEHHbIX padoT

8.1 B mnpomnecce mpou3BOACTBA paboT HEOGXOXMMO BECTH
II00TIEPAlIMOHHEIY KOHTPOJL Ha BCEX TEXHOJNOTHYECKMX STanax, COITACHO
CIT46.13330.2012, CI145.13330.2012, BCH 165-85 [4] 1 nomonHATeNBHBIM
yKa3aHMAM, IPUBEACHHEIM B HaCTOAIIEM pasfeie.

8.2 Obecneuenne KagecTBa BHIIONHEHHBIX paboT M cobmoneHue
apaMeTPOB TEXHONOTHH BO3IAraloTCA HA CMEHHOTO MacTepa, IIPOM3BOIUTENS
paboT ¥ iexypHOTO JIaGopaHTa NOCTPOETHOM 1aGOPaTopHyL.

8.3 Kontpons xauecTBa OypeHMS CKBaXXMH BO3JIAraeTCs Ha MacTepa,
pyXoBoZAIero OypoBrMu paGoramm. PesynsraThl OypeHus OTpaxkaloTCs B
XKyPHAIIe IPOM3BOACTBA PabOT K B IIPIIOKEHEON K HEMY CBOJHOM BEXOMOCTH
TIPOOYPEHHEIX CKBAXHH.

8.4 TIpu ycTaHOBKE B CKBa)KMHE apMaTypHOTO Kapkaca i B Ipolecce
yKIaKy GeTOHHOR CMECH B TENO CBAX BU3YabHO KOHTPOIHUPYETCS COOCHOCTR
KapKaca ¥ CKBaXKHHEL.

8.5 Ilo Mepe BRINOJHEHMS TEXHOJOTHIECKHX IIMKIOB COOPYXEHUSI
6ypoHaOMBHOH CBa¥l C IOMOIIBIO TAPMPOBAHHOTO JIOTA HPOU3BOAAT H3MEPEHIA
Ty6uHBl 06pa3oBaBmeics CKBaXKVHE], CTEIIEHN e 3aloNHeHns meOHeM, a
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3aTeM O€TOHHOM CMEChIO, CTENEHH ocauku meOHA U GeTOHHOM cMecHu Tox
BO3JeHCTBUEM BUOPOIITAMIIOBAHHUS.

8.6 BXomHoii KOHTpPOJIb Ka4eCTBA MATEPUANOB, UCHONb3yeMbIX IUIS
NPUIOTOBJIEHHS GETOHHOM CMECH, M BRIXOIHBIX [1apaMeTpoB OETOHHOH cMecH
u 6eToHa obecreuMBaiOT 3aBOJbI-TIOCTABIIMKA OETOHHOM cMecH, a TaKkke
nabopaHT nocTpoeyHoii 1abopaTopus.

8.7 O6s3aTenbHOMY KOHTPOJIO IIOAIEKAT NOABKHOCTD ¥ TEMIEpaTypa
OeTOHHOM cMecH, moslydaeMble Ha BbIXOJE M3 OeTOHOMELIankH, a Takxke
NOABMXKHOCTh U TeMIepaTypa OeTOHHOM CMeCH B KaxIOM
aBTOOETOHOCMeCHTENE HENOCPEICTBEHHO Mepell €€ Nonaueil B CKBaXHHY.
Bosgyxocoepiatine 6eTOHHON cMecH He0GXOMMMO KOHTPOIMPOBATS HE PEXe
4eM depe3 Kaxasle 3 4.

8.8 KoHTponupyeTcs BeIMYMHA U3BICYECHUA U3 CKBaXKHHbI 06cafHOM
U 6eTOHONUTHOMI TPYO, Ha BCeX dTamax COCTABNMOLIAs HE MeHee 3 M Hibke
BEPXHET0 YpPOBHS IOJaHHOH B CKBaXXMHY OETOHHOM cMecHu.

8.9 KauecTBo ynoxeHHO# OeTOHHONU cMeCH MO NPOYHOCTH,
BOJIOHENPOHUIIAEMOCTH U MOPO30CTOMKOCTH CNERYET KOHTPOJIMPOBAThH IO
pe3yabTaTaM HCTIbITaHUM KOHTPOJIbHEIX 00pa3LoB, H3roTaBIUBaEMbIX U3 P06
(ue MeHee Tpex npob OT 3aNIONHEHMA KAXA0M CKBAXUHEI).

8.10 Ilpu mpou3BoxcTBe paboT B 3UMHEE BpeMs BO BpeMmsa HabGopa
6eTOHOM NpOEKTHOH MPOYHOCTH HEOOXOAUMMO 06ECHEedUTs TeMIEpaTypy
GetoHa B cBae He Hwxe 5°C.

8.11 B mpouecce COOpYXEHHUSA CBAW BEAETCS MCIONHUTENbHAL
JOKyMeHTanus B 00beMax, yCTAHOBIEHHBIX TPEOOBAHUAMY AEHCTBYIOMMX
HOPMATMBHEBIX JOKYMEHTOB.

8.12 B chernumanbHOM XYypHaNe OTPaXaloT 06beM BTpamMGOBaHHOIO
mebHA U yToxeHHO! ¢ BUOpowTaMnoBaHueM OETOHHOM cMecH, Haiudue
atddexra oTkaza npyu eubpoBTpamGoBbiBaHuY mieOHs (npwioxkenue E).

8.13 KouTpons rinyOMHBI IOrpYXKEHUs BUOpoOIUTaMNa, Haaudus
s¢dekra oTKaza Npu BUOPOBTPaMOOBEIBAaHUM LIEOHs OCYINECTBISETCS
BU3YaJlbHO [PM NOMOLIM PYNETKH, METOK, HaHEeCEHHBIX Ha TpyOy
subpouiTaMIa, ¥ CEKyHIOMepa.

8.14 JTns1 KOHTPOJIA IPH NIPOU3BOACTBE PaboT, a TakxkKe JULA IPOBEAE HUSI
PacyeToB C HCHOIb30BAHMEM PA3MEPOB LIeGEHOYHOTO «AAPay MOX IIOAOWIBOK
OypoHabuBHOM cBau IO PE3YNLTATaM ONBITHBIX paGoT GopMa «AApa» MOKET
ObITh MPUHATa B BUAE KOHyca. IlapaMeTphl IEGEHOYHOIO «sapay CBIA3aHbI
Mexy co6oi celyroleil 3aBUCUMOCTRIO:

14
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rcl,3hpkr52
kv Vs = _T_ s (4)
rae k,— x03(QGUIMEHT, YUMTHIBAIOIIMHA CTETIEHb YIUIOTHEHUA WEbHA B

«anpe», k =0,8;

V_ — cymMapHbiit 06nemM BTpaMbGoBaHHOrO mebHs, M*;

h — rny6una nmorpyxeuns pabowero opraHa Hmwxke 3abod
CKB2)XHHBI, M;

k — smnupugeckuil ko3 huLMEHT, YUNTHBAIOWMI CXeMaTH3aLMIO
¢opMel mebeHoqHoro «sAapay, k =1,75;

T,— panuyc me6eHOUHOrO «AApa» B ypoBHE 32605 CKBAXKUHBI, M.

8.15 Jlna koHTpOJIs HeCyllel CIOCOGHOCTH COOPYXaeMbIX BypOBBIX

cBali HeoO6XOAMMO NPOBECTH HX HCMBITAHHA B COOTBETCTBUU C
CIT 24.13330.2011, 'OCT 5686-94 u PyxoBoacTBoM [S]. VTouHeHue
CONPOTHUBIECHUS  YCHIEHHOTO OCHOBaHMS IO  pelyabTaTaM
BUOPOBTPAMGOBEIBAHNS MEGHS B TPYHT HIDKe 326051 CKBaXKMHBI MOXET
MPOU3BOUTECS CTATHHECKUMU UCTIRITAHHAMH IUTaMITOM [5], 30HAMpOBaHHEM
no F'OCT 19912-2001 wnu WHBIMH H3BECTHBIMH MeTonamu [6,7]. Ilpn
HCTIBITAHUAX INTAMIIOM CIIefyeT MCMONb30BaTh HITaMIl, MO AUAMETPY
HE3HAYUTENBHO OTIHYAIOMMHICS OT IMaMeTpa CKBaXKHMHbIL.

9 TexHuka Ge3onacHOCTH NpPH HPOH3BOACTBE paboT

9.1 Hacrosmue yka3aHHUs 1O TEXHHKE 0e30IIaCHOCTH ABIAIOTCA
JOTIONHUTENBHBIMA K JEHCTBYIOMIMM HHCTPYKLUAM IO 3KCIUTyaTaluu
000pyHOBaHHs, MEXaHU3IMOB U YCTPOMCTB, a Takxke K TpPeOOBAHHAM TEXHUKH
6e30macHOCTH 06 1IEeCTpONTENbHBIX paboT, m3noxeHHsIx B CHuII 12-03-2001,
CHulIl 12-04-2002.

9.2 Cnenyer ucrnonb3oBarh pabouue NMOAMOCTH, oOanarolue
HEeOoOXOAMMOM IPOYHOCTHIO U YCTOHYMBOCTEIO IIPH PA3IWHHBIX IOT0XKEHUAX
OypOBOTO HHCTPYMEHTA U 000PYAOBaHUA JUIs GETOHUPOBAHUS CKBAXHHEL.

9.3 3ampeuiaercs MPOM3BOJUTH Kaxue-TM60 peMOHTHBIE paboOThI MO
YCTPaHEHHMI0 HeHclpaBHOCTeH cTaHKa M BUOGpooOOpynoOBaHMs mpH
NOJBENIEHHOM COCTOSIHHH HRCTPYMEHTA.

9.4 Bo BpeMs noxbeMa U NepeMeleHus GypoBOro MHCTpYMEHTa H
oGopynoBaHus s BUGpoIUTaMro-BaHus GeTOHHOR cMecu pabouum
3alpellaeTCs HaXONUTHCA B pagvyce MeHee 3 M OT MEpEeMEMaeMoro Han
TIOBEPXHOCTBIO IPyHTa paboyero opraHa.
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9.5 IIp¥ OeTOHMPOBAHHM HOJOCTH CKBaXHH WIM YIIUpEHMH,
OCYMISCTBAAEMOM Ha OAHOM NiomajKe ¢ MapajeJbHbiMH paboTamyu,
KOHTPOJb 32 COOJIIOEHHEM TEXHUKHM 0€30MaCHOCTH BO3JIaraeTcs Ha
IPOM3BOAMTENA PaGOT ¥ CMEHHBIX MacTEPOB.

9.6 CTpomoBKy, OABO3KY, YKOPOJeHHe, 3BleYeHHEe OETOHOMUTHOH
TPYOBI, a TaKXke ee MepBOHaJanbHOE 3aMONHCHHE GSTOHHON CMECHIO,
BUOpHpOBaHME M BHOpOMTaMIOBaHME HEOOXOAMMO HMPOU3BOLUTH IOZ
DYKOBOACTBOM CMEHHOTO MacTepa.

9.7 Hlocne coopyxeHMs ovepeRHOM CBaM U Mepe] HadaloM
COOpYXEHHs NOCIeAyfollel CBau CliefyeT BHINONHATH MPOQUIAKTAKY
AOTIONHHUTENLHOrO BUOp006OpYNOBaHMA: BHEIIHUN OCMOTp HOTpYKaeMoit
4acTH 060pyAOBaHMA, NPOBEPKY HAAECXKHOCTH M MCIIPABHOCTH KPEIUIEHMI U
pe3n60BEIX COeNUHEHHUH, THKBHAALMIO Tedeld M MeXaHHYEeCKHUX
HEUCUPaBHOCTEH, 3aMEHy IIpH HEOOXOAMMOCTH GHICTPO M3HAMMBAIONIMXCA
AeTallel, y3/0B U d]IeMEHTOB I'HAPONPHUBO/IA.
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Ilpnnoxenne A
MeToanka ofnpeneIeHUd MAaKCUMAaJIbHOI'O BpEMEHHU
«OXKHBJIEHUN» OeToHHOM cMecH

A.1 U3 cranpapTHOro 3ameca 6eToHHO# cMecH oTOupaeTcs ABe NPoOsl
ob6nemom 3 1.

A.2 Jlna 6etouHOM cMecH niepBoit npobbl CTPOMTCA IpatMk «ocamka
KOHYCa — BPEM), 3aMePBI BLINONHAIOTCA C MHTEpBanoM B 30 MUH I0 NOTepU
GETOHHOM CMECBIO MOABMHOCTH.

A.3 JIns 6eToHHO# cMeCH BTOPOiA IpoObI Tako# rpaduk CTPOUTCS IPU
nepuoanyeckoi (30 MuH) BuGpanmu 6eToHHOM cMecH.

A.4 MakcuManbsHOE BpEMS «OXKUBIEHHA» GETOHHON cMeCH CielyeT
ompenensTs 1o popmyine

T =1,,(0K=0) - T (OK=0), (A1)

roe T, — MaKCHMANBHOE BPEMS KOKHBICHHA» GETOHHON CMECH, MUH;
T, (OK=0) — Bpems cHmkeHHs NOABIKHOCTH GeToHHON cMecH 10
OK=0 nipu nepuoauyeckoil BUOGpauy, MUH;
T (OK=0) — BpeMs CHIKEHHS NOIBIKHOCTH OETOHHOH! CMecH N0

OK=0 6e3 BUOPOBO3AEHCTRHSA, MUIH.
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IIpuaoxkenue b
PacueTHbI€e CONPOTURIICHUS IPYHTA

Ta6Guuuna b.1 — 3HaueHN PacIETHOTO CONPOTUBIICHMA I'PyHTa Ha 60KOBOH
TIOBEPXHOCTH

I'ny6usa | PacuetHoe conpoTHBISHHE IPyHTa Ha 60KOBOI NoBepxHOCTH cBay f,

OT NOBEpX- xila
HOCTH JI0 1A TIeCYaHbIX IPYHTOB
CEpEAVHBI | cpeHel |MesKux| meLie-
pacieT- | xpymHo- BaTBIX

HOTO CNIOS | CTH,
TPYHT4, M | KDYIHBIX

IJIsl bUIEBATO-TVMHUCTEIX TPYHTOB IIPH [0 KA3aTeNe TeKydyecTd Ip
0,2 0,3 0,4 05 {061 071081 09|10

1 35 23 15 12 8 4 4 3 2
2 42 30 21 17 12 7 5 4 4
3 48 34 25 20 14 7 7 6 5
4 53 38 27 22 16 9 8 7 5
5 56 40 29 24 17 10 8 7 6
6 58 42 31 25 18 10 8 7 6
8 62 44 33 26 19 10 8 7 6
10 65 46 34 27 19 10 8 7 6
15 72 51 38 28 201 11 8 7 6
20 79 56 41 30 20 | 12 8 7 6
25 86 61 44 32 20 12 8 7 6
30 93 66 47 34 21 12 9 8 7
>35 100 70 50 36 22 13 9 8 7

Ilpumeuan us

1 3HayeHus pacHeTHBIX CONPOTHBIEHMIE rpyHra f; COOTBETCTBYIOT
3HAYCHUAM, IpyBeneHHsM B Tabmuue 7.3 CIT 24.13330.2011.

2 Tlpu ompenencHMM pacyeTHBIX CONMPOTHBJIEHHH IPyHTOB Ha GOKOBOI
IOBEPXHOCTU CBail f; MIacTHHBI IPYHTOB CJEAyeT PacwICHATh Ha OJHOPOJHBIE
clou TomMHOoM He Gonee 2 M.

B.1 B Tabmuuax B.1 1 B.2 miy6uny 3a110)keHAA HIDKHETO KOHIIA CBaK
H CPEIHION NIyGHHY paclolIOXeHHMA CIoA IPYHTa IpH IUIaHAPOBKE
TEpPUTOPUH CPE3KOH, MOACHINKOM, HAMBIBOM IO 3 M CIIEQyeT IPUHUMATE OT
YPOBH#A IPHUPOIHOTO peibeda, a PH Cpe3ke, MOACHINKE, HAMBIBE OT 3 M — OT
YCIIOBHOM OTMETKH, PacliOJIOKEHHOM COOTBETCTBEHHO Ha 3 M BBIIIE YPOBHS
CPE3KM MNM Ha 3 M HIpKe YPOBHA NOACHIIKH. IMyOHHY 3a10)XeHUsA HIDKHETO
KOHIa CBaW M CPENHIOI0 IMyOWHY PacloNIOKEHMA CJIOA I'PyHTa B BOJOEME
clieflyeT MpUMHMMAaTh OT YPOBHA JHA IOCNeE OOINEro pasMblBa pacueTHHIM
111§Bozu<0M, Ha 60JI0TaxX — OT YPOBHA JHa 6oJI0Ta.
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Tab6anwua B.2 - 3Hayenus pacueTHOTO CONPOTUBIEHUS YIUIOTHEHHOTO
rpyHTa

Iny6una | PactuerHoe coNpoTHBNEHYE YINOTHEHHOrO FPYHTa MO NOOLIBO#
3ajloxeHus|  GypOHaGMBHBIX CBalf, COOpY)XaeMEIX C BUOPOBTPaMOBORBIBAHHEM

HWXHETO KECTKOro Marepuana B 3a6oii R, xI1a
KOH LA NecHaHbIX TPYHTOB
CBau, M | rpaBenu-| KPYNHbIX| = cpennedt | Menxux | nblie- -
CTBIX KPYITHOCTH| BaTbIX
TBLIEBATO-MIMHUC THIX TPYHTOB NPH NokasaTesie TexyuectH I
0 0,1 0,2 0,3 0,4 05 0,6
3 7500 | 6600/4000] 3000] 3100/2000 | 2000/1200] 1100 600
4 8300 | 6800/5100| 3800 3200/2500 | 2100/1600] 1250 700
5 8800 | 7000/6200{ 4000| 3400/2800 ; 22002000| 1300 800
7 9700 | 7300/6900 4300| 3700/3300 | 2400/2200| 1400 850
10 10500 | 7700/7300 5000] 4000/3500 | 2600/2400] 1500 900
15 11700 | 8200/7500| 5600| 4400/4000 2900 1650 1000
20 12600 8500 | 6200| 4800/4500 3200 1800 1100
25 13400 9000 | 6800 5200 3500 1950 1200
30 14200 9500 | 7400 5600 3800 2100 1300
35 15000 10000 | 8000 6000 4100 2250 1400
[Tpumeuanus

1 3HayeHHE pacYEeTHOrO CONPOTMBIEHHA YIUIOTHGHHOTO TIPYyHTa
COOTRETCTBYIOT 3HAa4EHHAM, IpUBEACHHBM B Tabmuue 7.2 CI124.13330.2011.

2 B uucnutene npuBeneHs! 3nadenuss R Ul necyaHBIX TPYHTOB, B
3HaAMEHAaTeNe — VI MbIIEBATO-TIHHUCTEIX IPYHTOB.

3 3HaycHHs pacueTHBIX CONpOTHRICHMI R Aonyckaercs Hcnons3oBaTh
NpH YCNOBHH, ecJM 3arnyOneHue cBall B HEpa3MbIBACMBIH M Hecpe3aeMblH TpyHT
IJIs1 MOCTOB M THIPOTEXHMYECKUX COOPYXCHHMH COCTaBIISET HEe MeHee 4 M; Ans
3MaHUH U POYMX COOPYXKEHHI —3 M,

B.2 [ns npoMexyTOYHBIX IITyOMH MOTpyXeHHMA cBail H
NPOMEXYTOYHBIX 3HAYEHUH MOKA3aTessA TeKY4eCTH I IIMHUCTBIX IPYHTOB
3navenvs R u f, B Tabnnuax b.1 1 B.2 onpenensioT MHTEPIONALHUEH.

5.3 Ilpm pacueTax nokas3aTelb TEKYYECTH FPYHTOB CIEAYET
NPUHUMATE IIPUMEHUTENLHO K NIPOTHO3MPYEMOMY MX COCTOSHHIO B NEPHON
3KCIUTyaTallMy TIPOEKTUPYEMBIX 3[aHHi U COOPYXEHUA.
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Ipuaoxenue B
TexHooruyeckas cxema YCHJIEHUS OCHOBAHUA Gyponblx CKBaXUH
BUGPOBTPaMOOBBLIBAaHHEM LIEGHS

I - saceinka B npoSypeHHylo ckBaxuHy me6Hs; I ~ momxpem obcanHoi
Tpy6s1; I — BUGpOBTpaMGOBEIBaHye MEeGHI B IPYHT 33605 CKBOKUHBL,
IV — norpyxenne o6canHoH TpyOb! 10 MPOEKTHOM OTMETKH ¥ 3a4MCTKA
3a001; V — ycTaHOBK2 apMaTypHOro Kapkaca ¥ 66 TOHApOBaHHE CKBaXKHHEL;
1 — obcagnas TpyOa; 2 — mebens; 3 — BuGparop; 4 — BubpomTaMm;
5 —apMaTypHBI# KapKac; 6 — HacocHas cTaHIws; 7 — rHOKUe TpyGOIpOBOALI;
H - BricoTa nepBoii mopumu me6Hs; h — BeICOTa ogbeMa 06cafHoM TpyOhI
Pucysok B.1 — Texnonormdeckas cxeMa yCHIEHHS 0CHOBaHMA OYPOBBIX
CKB@XXHH BHOPOBTpaMOOBLIBaHMEM IIe6H
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Hpunoxenne I
TexHonoruueckas cxema CoopyxeHHs weGeHOUHbIX cBail ¢ 06beMHbIM
BubpoliTamnoBanuem mwebHs

I — 3acsinka B MpoGYPEHHYIO CKBaXKHHY NOpLMHK me6Hsa; II — ycTaHOBKA
3aIUTHON TpyGEI M M3BIedeHue obcanusix TpyO; 111 — BUGpomTamMmoBanue
me6HsA; IV,V ~ 3ackinka ¥ BHOpOIITaMIIOBaHUE OYePenHOM MOPIHMH IebH;

VILVII — 3achinka 1 BUOpOMITAMIIOBAHKE BEPXHEH NOpuMM IIeOH;
1 — oGcapmHas TpyOa; 2 —~ mebeHs; 3 — BuGparop; 4 — BUGpomITaMIT;

5 — xy6n0 A 3achiIKy 1eOHA; 6 — HacocHas cTaHUwA; 7 — THOKue
TpyOonpoBoAE!; 8 — BepXHAa nopus medHs; 9 — HHBEHTapHaA TpaMOOBKa;
10 — yruioTHeHHbIH mebens; 11 — 3amuTHaA Tpy6a; 12 — KOHAYKTOP;

H, — BrIcoT2 Mopumu webHa B cxkpaxune; H, — ocanka ouepeanoit nopuuu
mebHs nocne pubpomTamnosanus; H, — BeicoTa BepXHei nOpLMHK mebHs
Pucynok I'.1 ~ TexHonormieckas cxema coopyxeHus 1ebeHOYHBIX cBai ¢
o0beMHBIM BUOpOIITaMIOBaHHEM e Hs
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Hpanoxenne J|
Texnosoruueckas cxema coopyxeHus 6ypoHaGUBHLIX cBaii ¢
06beMHEIM BHOPOIITAMIIOBAHMEM YKIaAbIBaeMoil GeTOHHOM cMecH

I — 3anomHeHne CXBaKHUHBI OETOHHOM CMECEHIO Ha IIEpBOM 3Tare;

11 - ynanermne Bepxuelt cexumy obcaxsoi Tpy6s:; III — BuGpomTamMnooBanye
ynoxeHHo# 6eTonHOM cMecH; IV — ynanenve Bepxaeit cexuum
6GeToROMUTHOM TpyOBI; V — yKiIaaka GETOHHOM CMECH B OUEPENHYIO
3axBarKy; 1 — 6eToHHas cMech; 2 — obcagnas Tpy6a; 3 — apMaTypHBIH
kapkac; 4 — BuOpontrami; 5 — BHGparop; 6 — GeToHONMTHAS TpyOa;

7 — HacocHad ctaHmmd; 8 — Ky6no; 9 — cexmua o6camnol TpyGsr; 10 — Kprok
kpana; 11 — cexua 6eToHOMMTHOM TPYORI; H — BEICOTA YIIOXKEHHOM
GeToHHO cMecH
Pucynok JI.1 — Texnonorugecxas cxeMa coopyxeHus 6ypoHaGHBHEIX cBait
¢ 00BEMHBIM BHOPOMTAMIIOBAHMEM YKJIagbIBaeMol GeTOHHOM cMecH
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dopmMa )KypHaia paboT mo BUGPOIITAMIIOBAHHIO
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[3] MI'CH 5.02-99
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OcHoBaHm1, QyHAaMEHTHI X IIOA3EMHBIE
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PexoMeBIaluy 10 PacyeTy, TPOESKTHPOBAHUIO 1
yCTpOHCTBY CBafHBIX (yHIaMEHTOB HOBOTO THIA
B I. Mockse, 1997

IIpoeKTHpOBaHHe TOPOACKHMX MOCTOBBIX
COOpYKEHMI

VerpoiicTBo cBaiHEIX hyHIaMEHTOB MOCTOB (U3
OypoBrIX CcBaif)

PykoBoACTBO IO METORAM IONEBBIX UCTIHITAHMM
Hecymiel cnocoGHOCTH cBait ¥ IPyHTOB, 1979

PexoMeHIaLMH 110 ONPEAENCHHIO HECYIeH
cnoco6HOCTH cRait-060m0ouek 1 6ypOBEIX CRal 1O
Ppe3yabTaTaM CTaTH4IeCcKoro 30HIUpoBanms, 1990

PykoBOACTBO 110 31IEKTPOKOHTAKTHOMY
IMHaMUYECKOMY 30HIMPOBAHHMIO IPyHTOB,1993
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