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OJIM 218.2.026-2012
OTPACJIEBOM JIOPOKHBIA METOIUYECKUAI NOKYMEHT

Pexomenganum no pacyery B HPOEKTHPOBaHHIO cBajino-
AHKEPHBIX COOPYKEHMH MHIKEHEPHOH 3amMThI
aBTOMOOHJIBLHBIX JOpOr

1 O6nacTe NpHMeHeHUs

1.1 HacTosamuit oTpacieBoil JOpOXKHBIH METOAUYCCKUN HOKYMEHT
(mamee — MeTOAMYECKHH MOKYMEHT) NPEJHA3HAYCH IUIS HCIONB30BAHUA
OpraHaMM YIpaBJeHUS aBTOMOOMIBHBIX AOPOT W OpPTaHU3AMMUAMH,
BBIIIOJIHIOIIMMHM PaboOThl IO PacyeTy, IPOSKTHPOBAHMUIO, CTPOUTENLCTBY U
COJIEP)KaHMIO CBAaHO-aHKEPHBIX COOPYKEHUH Ha aBTOMOOMIIBHBIX 0POrax.

1.2 PexoMeHnanuu METOTUYECKOTO JOKYMEHTA PACIpOCTPAHSIOTCS Ha
NIPOEKTUPOBAHUE CBAHHO-aHKEPHBIX COOPYKEHMH MHKCHEPHOH 3alIMThI
aBTOMOOUNBHBIX HOpOT. OHH MOI'YT HCHOJIB30BAaThCA IPH CTPOUTEINIHCTBE
COOpYeHul Ha aBTOMOGIIBHBIX AOPOrax B palioHax ¢ CeMCMUYHOCTBIO IO
9 6aJUI0B BKIEFOUUTENHHO M0 1ukane Ud3-64 (MSK-64).

1.3 PexoMeHIaLiK METOAMYECKOro IOKYMEHTa He PaclipOCTPaHAIOTCA
Ha paHoHBI BEUHOH MEpP3J0Thl, KApCTa, a TaKkKe Ha IPOEKTUPOBAHUE
THAPOTEXHUYECKHX COOPYKEHMI U CIEIMATBHBIX COOPYHEHUH IPpaXk IaHCKOU
000pOHBI ¥ Ype3BbIYaHBIX CUTYaIUIA.

1.4 MeTonu4yeckuit JOKyMEHT CONEPXKUT MaTepHasbl, KOTOpPbIC
npenHa3HaueHbl Kak A1 UHPOPMUPOBAHHS CHEUMaJMCTOB, TaK U Ml
NIPaKTUYECKOM AeATENbHOCTH, IPUYEM 3TH MaTepHaibl Jal0T BO3MOXKHOCTD
pa3pabaThiBaTh CHEUMAIU3UPOBAHHAIE PEKOMEHAALNH A KOHKPETHBIX
TEXHOJIOTHH YCTpOHCTBa CBafHO-aHKEPHBIX COOpYXKeHu. [Tpu 3TOM BOIpoc 0
1enecoob6pa3sHOCTH HCIONB30BaHUA PEKOMEHAAIMM JOJDKEH peluarscs B
KaXXZIoM KOHKPETHOM CJy4ae MHAMBHIYaJbHO KBanU(UUIHUPOBaHHBIMU
CHeIMATMCTaMu.

2 HopmaTHBHBIE CCHUIKH

B HacTosnIeM METOMIHECKOM JOKYMEHTE HCIOIb30BaHE HOPMaTHBHbIE
CCBUIKY Ha CIIEYIOIIHe JOKYMEHTBL:

TOCT 3262-75 TpyOsI cTanbHbIE BOAOTA30MPOBOAHbIE. TeXHIUECKYE
yCIOBHS

I'OCT 5686-94 I'pyntsl. MeTOBI MONEBBIX UCTILITAHUM CBaAMU
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T'OCT 8732-78 Tpy6rl cranbHbele GecimoBHBIe ropsiyenedop-
MupoBaHHbIe. COpPTaMEHT

TOCT 8734-75 Tpy6sl cranbHble 6ecIIOBHBIE XOI0THOAEDOP-
MupoBaHHbIe. COPTAMEHT

TOCT 10178-85 IlopTinaHADEMEHT U IINAKOMOPTIAHALEMEHT.
TexHUUECKHE YCIOBUAL

TOCT 12248-2010 I'pyHTsl. MeTOBI TAOOPaTOPHOTO ONPEACIECHHA
XapaKTePHCTHK IPOYHOCTH U AeHOPMHUPYEMOCTH

I'OCT 18599-2001 TpyOs! HANOpPHEIE U3 TIONUATUNIEH. TeXHUIeCKYe
YCIIOBHUS

TOCT 20276-99 I'pynTsi. MeTOAbI IOJIEBOTO OINpEENECHUS
XapaKTEPHCTUK IPOUHOCTH U JehOPMHUPYEMOCTH

T'OCT 23732-2011 Boxa 11t 6ETOHOB ¥ CTPOUTENBHBIX PACTBOPOB.
TexHI4ecKue ycIoBus

CII 63.13330.2012 Beronnble u xene300eTOHHBIE KOHCTPYKIIHMU.
OcHOBHBIE ITOJTOXKEeHM (aKTyaTnsupoBanHas penaxiwsa CHull 52-01-2003)

3 TepmMuBbl H onpeaesieHHSA

B HacTosmeM METOAMYECKOM JOKYMEHTE NMPHMEHEHHI CIIeTyIOIIHe
TEPMMHEI ¢ COOTBETCTBYIOIMMUMH OIIPEETIEHUAMU:

3.1 anxep (rpyHTOBbIH aHKep): YCTPONHCTBO A1 NEpeNady PacTATHBa-
IOIUX HArPy30K OT 3aKPEIULieMOH KOHCTPYKIMH Ha HECYIHE CIOH IPYHTa.

3.2 aHKep npenBapuTEIbHO HANPSLKEBHbIH: YCTPOICTBO 4711 Nepeiadnt
PACTATHBAIOLIMX HAIPY30K OT 3aKPEIULIEMOM KOHCTPYKLIMH HAa HECYLIHE CIIOU
IPyHTa 3a CYET HANPDHKEHHOH PAaCTAHYTOH TATH, 3aKPETUIEHHOH OHIM KOHIIOM
B TOJIOBE YCTPOMCTBA HA COOPYXXCHUH, a APYTUM — B 3ajelke (KOpHe)
YCTpPO}CTBA BHYTPH INTYOOKMX HECYIIHX CIOEB TPYHTA.

3.3 ankep OYpOMHBEKUHOHHBIN: AHKEp, yCTpaBaeMblii B CKBOKHHE
IIPY €€ CO3JaHUH C BRIEMKOH IpyHTa NpH OYypEeHUH WIM €T0 BHITECHEHHEM B
CTOPOHBI 33 CYET OTPYKEHHA CKBAXXHHOOOPA30BaTEs IIPH OAHOBPEMEHHOM
WIM TIOCNeNyoIeM GOPMUPOBAHUU B CKBAXXHIHE 3NEMEHTOB (KOPHI U THTH)
aHKEPYIOIIero ycTpoiicTBa ¢ HarHeTaHueM (MHbEKLHeH) TBepAeromeit
HHDBEKIMIOHHOM CMECH 10J] M30BITOYHBIM AaBICHUEM.

3.4 ankep BpeMeHHbIH: YCTPOHCTBO 115t 06eceueH s CBI3H 06BEKTa C
IPYHTOM B HHTEPBAJIE BDEMEHH JIO IBYX JIET.

3.5 ankep nocTosHHBIF: YCTPoHCTBO AL 00eCTICYeHYs JUTTENBHON CBS-
31 00BEKTA C TPYHTOM B TEUEHHE CPOKA IKCILTYaTallMK COOPYKEHHS.
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3.6 aHKep cTepxHeBO# (CTepxKHEBOH aHKep): YCTPOICTBO 1A epeaaiy
PacTArMBaOIIKX HArpy30K OT yAEP)KHMBaIOIel KOHCTPYKLIMH Ha HECYIIHE CTIOK
TPYHTa C TAroi, crioco6Hoi BOCTIPHHAMATH H3THOaIOIIHEe MOMEHTHI.

3.7 aHKep TPOCOBBIi (TPOCOBLIIL anKep): YCTPOKCTBO VIS Iepenayn
PacTArMBaIOHIMX HArPY30K OT YACP)KHBAIOILEH KOHCTPYKIIUK HA HECYIIHE CIIOH
TPYHTa C TAroi, COCTOAMEH U3 TPOBOIOYHBIX NPAKEH UK KAHATOB.

3.8 aHKep My/IbTHKOPHEBO# (MYJILTHKOPHEBOH aHKep): YCTPOMUCTBO
JULA [IEPEAaYH PacTArMBAOLIMX HATPY30K OT 3aKpeIyieMOH KOHCTPYKLHMK Ha
HeCyIIHe CIOH I'pyHTa, uMelollee 6ojee 0JHOTO djleMeHTa (KOpHI),
[IEPEJAIOLIEr0 Harpy3Ky OT TATHU Ha IPYHT.

3.9 aHkep ¢ yIIMpPeHHUSIMH B 3a/ieJ1Ke: AHKEp, UMEIOIMH YIUMPSHUS
KOPHA IPH MeXaHUYeCKoM pa3OypHBaHIH, PacKaTKe UM ONIPECCOBKE IPyHTa
HarHeTaeMO’ CMECBIO.

3.10 6ypenne: Co3zaHue B TPYHTOBOM Cpele CKBAXKUHBI C BHIEMKOM
IPyHTa.

3.11 BerTpamGoBbiBanHe: Co3naHue B IpyHTOBOM cpelie (OCHOBaHMM)
CKB@)XUHb! ITyTeM IIOTPYXEHHs B IPYHT IUTaMMa-TpaMOOBKH 3a CYeT ero
cBOOOAHOIO HUKIIMIECKOTO COpachIBaHUS.

3.12 ronoBa ankepa: YacTb aHKepa, 00eCHeYHBAIOIAT HATHKESHHUE,
6IIOKMPOBKY U Iepenady aHKepPHOTO YCHIIMA Ha 0OBbEKT.

3.13 napaenne rpynTa GoKoBo€ aKTHBHOE G : BenuyuHa 60KoBOro
JaBleHUud (Hamopa) IpyHTa Ha CMEIaloUlyIOCs B FOPH30HTaIbHOM
HalpaBjIEHHM OT HEro OTPaKAALOLLYIO KOHCTPYKIIMIO.

3.14 papnrexze rpyuTa $ORCDOC RASCHBHAGT & DliitHHa GOKOBOTO
naBieHuA (OTIOpA) IPYHTAa Ha CMEIIAIOLIYIOCA B FOPU3OHTAILHOM
HallpaBJeHUM K HEMY OTPakJalolLyl0 KOHCTPYKIMIO.

3.15 paBnenne rpyHTa 60KO0BOE B noKoe o,: JlapneHne (Hamop) rpyHTa
Ha TIOBEPXHOCTh HENOABKXKHOM Orpakaarollieit KOHCTPYKIHMH, T. €. 0e3 ee
CMEIIEHMA 10 HapaBieHHIO K TPYHTY WIHM OT Hero.

3.16 3apenxa (xopeHb): YacTh aHkepa, NepeaasoIas Iarpy3Ky OT TATH
Ha IPYHT.

3.17 KOHTpOJILHBIE HCNbITaHUSA (AHKepOB): MicnpITaHwys1, MpoBOIUMEBIE
C IIENBIO YCTAHOBJIGHHA COOTBETCTBHA (paKkTHYECKOit Hecyel CIocOOHOCTH
pacueTHOM Harpy3KH.

3.18 mukpocBasi: CBasg ¢ MaJbIM AMaMETPOM (AHMAMETP CKBAXKUHBI
Menbure 300 MM I 6ypoBBHIX CBail WIIM MaKCUMaJbHbIM AHaMeTP CTEPXKHA
150 MM mns cBaif, morpy)aeMbIX MEXaHMYECKHM criocobom), crocobHas
BOCIIPHHMMATh KaK PacTATMBAIOUIME, TaK U CXKHUMAIOIIKME HATPY3KH U
u3rubalonye MOMEeHTHL.
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3.19 muoropsigHoe yaepaxuBaromee coopyxenue: CoopykeHye, ipuMe-
HsieMoe JJI1 00eCIeYeHHA YCTOMUMBOCTH 36MILTHOTO TIOJIOTHA @BTOMOOYIIBHBIX
IOPOT M HMMeEIoINee B NONEPEYHOM CEYeHMH Ooliee OTHOTO psaAma
KOHCTPYKTHBHEIX 3JIEMEHTOB, BOCTIPMHUMAIONIVX H3THOaI0me MOMEHTH! 1/
WK TIOTIEPEYHBIC YCIIIHA.

3.20 MHOTOSIPYCHOE YAepKHBalOLee coopyxeHHe: CoopyKeHHe, IpU-
MeHgeMoe s ofOecledeHUs YCTOHUHMBOCTH 3€MISHOrO IIOJOTHA
aBTOMOOMITBHBIX IOPOT, IpeAcTar/sonee coboit rpymmry B3auMoaeHCTBYIOIIIX
YEEPXKUBAIOLIUX COOPYXEeHHH, He 00heIUHEHHEIX MeX Iy CO00H M FMEeIOIIX
Pa3NMYHBIE BEICOTHBIE OTMETKH.

3.21cBau cexymmecsn: CBau, KOTOpPBIE CO3aHBl 33 CYET B3AUMHOTO IIe-
pecedeH s KX CTBOJIOB IIPH pa30ypUBaHKH CKBOXHH MEX Y paHee BBIIONHEH-
HBIMH, ¢ 3266 TOHUPOBAaHHBIMM B HUX CBAAIMM M YAAJICHHBIMU APYT OT APYTa C
3a230pOM B CBETY MEHEE TMAaMETPa BHOBb YCTPaUBaEMbIX.

3.22 cBoGoanast AyiMHA aHKepa: YacTs aHKepa, PAcTIONIOKEHHAT MEXITY
3aJIEJIKOH ¥ OrOJIOBKOM.

3.23 ckBakHHbBI cexyiuecsi: CKBa3WHbI, KOTOPBIE 38 CYET IIPOXOIKU Ha
yHaJIleHHH APYT OT Apyra MEHee pa3Mepa MX IUaMeTpa B3aUMHO IIepeCEKaroTCs U
06pa3yloT B IITaHe TPAHIIEIO C IOMAHbIM OYEPTAaHHEM CTEHOK.

3.24 crensl cBaiinble: [1013¢MHbIE CTEHE!, YCTPaUBaEMbIE B BEPTHKAH-
HBIX VTN HAKJIIOHRHBIX 6ypOBBIX CKBaXHHaX.

3.25cBas: IlorpyxeHHas B IPYHT HIIM H3TOTOBJIEHHAs B I'PYHTE
BEPTHKa/bHAasA WIN HAKIIOHHASA CTEPXKHEBAst KOHCTPYKIUS, IpefHa3HaYeHHAs
ULl BOCIIPHATHA U TIEpEadyl BEPTHKAIBHBIX ¥ FOPH30HTANBHBIX HATPY30K Ha
OCHOBAaHHe.

3.26 ceasi aHKepHas (aHKepHas cBast): MI3roTOBIEHHAS B IPYHTE BEPTH-
KaJibHas WIX HAKJIOHHAS CTEPXKHEBas KOHCTPYKIMS, NpeAHa3HaYeHHAS I
BOCIPHATHS IPEUMYINECTBEHHO BbIAEPTUBAIOIIEH HAIPY3KH.

3.27 cBaiiHO-aHKEPHOE COOpYKeHHe: FImKeHepHas KOHCTPYKLIA, COCTO-
AMas u3 CBal, aHKEpOB M Y3IOB CONPSMKEHMs CBaif ¢ aHKepaMu U
NpedHasHaYeHHas JNi YAEpXKaHUA CKJIOHAa MJIHM OTKOca IPyHTa C
NIPUTPYXaO UMM 3KCIUTYaTalMOHHBIMH Harpy3KaMH.

3.28 crena noanopHas: CTeHa pa3sNUYHOrO KOHCTPYKTUBHOTO UCIIONHE-
HUS, TIpeJHA3HAYEHHAs U1 BOCHPUATUA GOKOBOIro HNAaBJIEHHS IPyHTa C
NPUTPYXAOIMHUMH SKCIITyaTallHOHHBIMU Harpy3KaMH.

3.29 nmaxep: YnorHonIee yCTpOHACTBO B BUJE pacuIApsromelics kame-
PBI, IPENATCTBYIONIEE BEIOPOCY CMECH IO CKBA)XKHUHE IPH €€ HarHETaHUH B
30HY 3a/ICIIKH aHKepa.
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3.30 noBepxHOCTDb 3aae1KH (KOpHsT) JJoGoBasn: IToBepxHOCTH HpoHTAL-
HOI'O TOpLa KOPHA, IIEPeAaoias Ha IPYHT CKHMAIOLIee HalpmKEeHUE.

3.31 npoGHnble ucnbITaHuUs (aHKePOB): KicIbITaHs, IIPOBOAMMBIE C Iie-
JIBI0 YCTaHOBJICHHA IPUHUMINAILHOM IPUIOAHOCTH CII0c00a aHKEPOBAHMUA U
TPHEMIIEMOCTH BBIOPaHHOM KOHCTPYKLMHK aHKepa, YTOTHEHUA TEXHOIOI MM 1
pacyeTHBIX Harpy30K Ha aHKep.

3.32 npuemouHble ucnbITaHUs (aHKepoB): VCIBITaHMS, IPOBOMUMEIE C
HEJIBIO IIPOBEPKHU HECYILEeH CIOCOGHOCTH KaXKIOT0 U3rOTOBIIGHHOI'0 aHKepa.

3.33 naTa: HibkHuit KOHel aHKepa MK CBaHU.

3.34 pacnpenenurensHasn 0anka: banka, BocripuHAMAIOLIAS BCE YCHITHS
OT @HKEPOB M PacNpeesIoIas MX MeXIy CBasMH ONHOTO psijia.

3.35 casi 6ypouHbeKuMOHHas: Pa3HOBUIHOCTH OYpoBOiA cBau, yCTpau-
BAaEMOMH C OIIPeCCOBKOH I'pyHTa MOCPENCTBOM HarHeTaHHA (MHDBEKIHH)
TBepAeloLel cMecu o M30EITOYHBIM NaBJICHHEM BIIOJIb M/UIIH HIXKE CTBOJIA
CBau.

3.36 exBaxknHa: BepTuxanbHasi, ropH30HTaIbHAA WK BalJIOHHAs LFUIHEH-
ApHyecKas ropHas BeIpaboTKa, BBIIIONHIEMas B 3eMHOM Kope I HEXKEHEPHO~
Te0IOTHYECKOM Pa3sBeAKM MM I Pa3MELIeHHS CTPOUTENBHBIX WIH APYTHX
JJIEMEHTOB.

3.37 erBout: Teno cBau.

3.38 TpyGxa marxkeTHas: TpyOKa ¢ OTBEPCTHAMMY, 3aKPHITEIMU MACTHY-
HBIMH KJIallaHaMK — MarxkeTaMy. MamKkeTHyIo TpyOKy B HEOOXOAMMBIX CIydasx
ciaemyeT cHabXKaTh NaKePOM.

3.3% yliine SiaokMpoBsoinue: LIPCAHAUIPIKEHAE B HKEPE, ONOKUMpYeMOoe
HA IIEPHOJ €ro JajbHeHIeH SKCIUTyaTalldy CTOIIOPHBIM YCTPOHCTBOM.

3.40 ycusiue Ha aHKep MakcHMaabHoe: [lepefaBaemMas Ha aHKEp MaKCH-
MajbHas Harpy3Ka, KOTOpasi COOTBETCTBYET UCUEPIIaH/O MPOYHOCTH CTaJIbHOM
TATY WK HeCyLIeH ciocOOHOCTU IPYHTOBOTO OCHOBAHUS, a TAKXKE €€ CLEIUICHIS
C LIEMEHTHBIM KaMHEM KOpHIL.

3.41 yennue Ha aHKep npeAeJibHoe: [I0CIIe IS CTyIe b epenaBacMoi
Ha aHKep BBIPHIBAIOLIEH CHIIBI, TIPH KOTOPOM ellle HACTYMaeT 3aTyXaHHe
epeMeLUeHUH.

3.42 yeunme Ha aHKep pacyeTHoe gonyckaemoe: Harpyska, roctaroysasn
nna obecredeHuA HafeKHOM IKCIUIyaTallud aHKepa B COOPYXKEHUH U
HCKJIXOYEHHsI ero BBIXOAA M3 CTPOA 33 CUET BO3HUKHOBEHHS ClydaliHbIX
NIEPErpy30K MK yXyAMIEHU CBOMCTB IPYHTa B 30HE 3aJEJIKHU.

3.43 ycunue Ha aHKep pacyeTHOe IpoeKTHoe: Harpyska Ha aHkep, onpe-
JersieMas PacyeTOM U3 YCIOBMA 00eCIeYeHHs YCTOMUMBOCTH COOPYKEHHUA
OT PacueTHRIX BO3JEHCTBYI.
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3.44 dopmaxra: BeromorarenbHas KOHCTPYKIUS, HCIIONb3yeMas B Kade-
CTBE KOHIYKTOpa IIPH yCTPOHCTBE CBAA.

4 O0mue NONOMEHH S

4.1 OcHOBHO¥M KOHIEMIKEH, 3aJ0XeHHOM B OCHOBY HACTOALIETO
JIOKYMEHTA, ABJIAETCA TpeOOBaHNE O IPOEKTUPOBAHUH C IENBI0 HE Oy MEeHUA
JOCTIDKEHKS IIPENETHEHOr0 COCTOSHIS COOPY KEHI B TPOLIECCE SKCILTyaTAIHM.
Taxo#t mopxoxn peanusyeTcs IpHU 06eCIeUeHUH MOJHOTO COOTBETCTBUS C
JIPYTUMHM CTaHIApTaMHU, PYKOBOASAIIMMY JOKYMEHTAMH U pEKOMEHAAIUAMHU.

4.2 TIpoexTUpOBaHME CBalHO-aHKEPHOI'O COOPYMXEHMS SBISETCA
KoMOMHaIMel! KOHCTPYKTOPCKOM U reoTexHuueckol paspaborku. IlpaxTrka
TIPOEKTUPOBaHKA CBaHHO-aHKEPHBIX COOPYXEHHM NO/KHA OCHOBBIBATECA Ha
OCHOBHOM pacyeTe KOHCTPYKLMU HUCXOAS U3 NPEHeNbHOTO COCTOSHUM
paspyleHUs ¥ NPOBEPOYHOM pacueTe, Ipefesia SKCIUTyaTaANHOHHON
HaIeXHOCTH.

4.3 Ilpu pacuere cBaMHO-aHKEPHBIX COOPYXEHHH HEKOTOpPHIE U3
YIIOMSAHYTBIX HPEAEIBHBIX COCTOSHIN MOTYT OBITH OLIEHEHBI Ha OCHOBE 00X
IIOJXOX0B MEXaHVKH [PYHTOB (HanpuMep, oLieHka ocaaky). C npyro# CTOpoHsl,
BOCIIpMHUMAaEMBIE COOPYXEHHEM Harpy3kKH CHOCOOHBI NPHUBECTH K
ype3MepHOH nedbopManUM 3JEMEHTOB KOHCTPYKLMHM, a IPaKTHKa
IIPOEKTHPOBaHUA JOJDKHA, B NMPHHIKIE, TapaHTHPOBATh obecneueHue
aJIeKBaTHOTI'O 3araca NPUMEHHUTEIBHO KO BCEM 3JIEMEHTaM CBaliHO-aHKEpHOTO
COOPYXKEHU.

4.4 B MeTomM4eCKOM JOKYMEHTE M3IIOKEHBI TONBKO caMble obmmue
TIOJIOKEHUSI ¥ METOJUIECKYE IIOAXOIb], IIPUEeMIIeMbIe UL CBalfHO-aHKePHBIX
coopyxeruit. IToapoGHbIe MHCTPYKUHM ISt pacdera ¥ KOHCTPYHUPOBAHUS
OT/IENBHBIX BUIOB CBAHHO-aHKEPHBIX COOPY)KEHUE MOIDKHEI pa3pabaThIBATECA
Ha OCHOBE JeTAJIBHOI0 U3YUeHHA UX CBOUCTB Ha JIAGOPATOPHBIX MOJAEIAX U
HaTYpHBIX 0OBeKTax.

5 Martepuaianl 1 H3/AeJHSA
5.1 Ankepbl

5.1.1 B xa4ecTBE aHKEPHBIX TAT AOITYCKAETCS IPUMEHATD CTEPIKHEBYIO,
TPAZEBYI0 U KAHATHYIO apMatypy, TOICTOCTEHHBIE TPYOBI U CIELUANbHbIE
OypuipHbIE IUTAHTU. PEKOMEHIYETCs UCIIONB30BATh BHICOKOIIPOYHBIE MAPKH
cTane, Tak KaKk MaJblif fEaMeTp TAr 00ecneyrBaeT JydIIyo SKOHOMHUIO U
aJre3yIo ¢ pacTBOPOM IIPH YCTPOMCTBE TPYHTOBOrO aHkepa [1].

6
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5.1.2 Taru 6ypouHbEKIHOHHBIX aHKEPOB, KOTOPLIE IIPH YCTAHOBKE
HCTIONB3YIOTCA KaK GypoBO HHCTPYMEHT st OYPeHHS CKBAXKHHBI, JOJDKHEI
H3rOTaBIUBAThLCA U3 BHICOKOIUIACTUYHOM CTANH C YAAPHOMU BA3KOCTHIO HE MEHEE
40 JIx npu temmepatype -20°C. Tpy6uaTeie 6ypoBble TATH HOJKHBI
NPOM3BOAUTHCA M3 OECIIOBHBIX TPYO.

5.1.3Marepuansl mis yCTPOKCTBA IDYHTOBBIX @HKEPOB NOJIKHBI
OTBEYATh CIIENYIOLIM OCHOBHBIM TPeOOBaHMAM:

- JUIAl HanpATaeMBIX TAT aHKEPOB PEKOMEH/IYETCA NPUMEHATh MapKu
CTaJIy, MMEIOIIKE BRIPAXEHHYIO IUIOWAAKY TEKy4ecTH W o0najarouiyue
LOCTaTOYHOM KOPPO3UOHHON CTOMKOCTHIO; IIPH 3TOM NPEAEN TEKyYeCTU He
noJxeH npepbluars 600 H/mm?,

- LeMEHT JJI1 PacTBOpa CJeXyeT BBIOMpaTh B 3aBUCHMOCTH OT BHAA
NOPOJ, B KOTOpbIE 3a0ypUBacTCs aHKEP U UX TPEIIMHOBATOCTH (TIOPHUCTOCTH),
YCTOMUHBOCTH €r0 B arpecCHBHOM CPEAE, a TAKXKE OT CPpOKa CXBAaThIBAHUA U
TBEPACHA,;

- MIPY HEarpeCcCUBHBIX IPYHTOBBIX BOIAX PEKOMEHIYETCS NPUMEHATH
NOPTNAaHALEMEHThI Mapku He Hibke M400;

- NpH cynb(aTHOM arpecCrH IPYHTOBBIX BO PEKOMEHIYETC IPHMEHSTh
CynbdaTocToHKkuit U Iy LII0NaHOBbIH NIOPTHAHALIEMEHT;

- B MHBELMPYEMBIH pacTBOP peXoMeHIyeTcs Ro0aBIATS MIacTHHHIK-
pytomue 106aBKH, He yXy/AIIalolye CBOACTBa PacTBOpa.

5.1.4 PexoMeHalKMy 110 IPHIOTOBJICHUIO UHBELIMPYEMBIX PaCTBOPOB
JOJDKHBI COAEPIKATH, KAK MHUHUMYM, CIIEAYIOIIHE TpeOoBaHms:

= 110 KOHCMCTCHIMK PaCcTBOpa,

- 110 KJ1accy 110 MOpPO30CTOHKOCTH;

- [10 3alMTe apMaTypbl OT KOPPO3UY;

- 110 BENTMYHHE YCaNKH;

- MO TIPOYHOCTH PACTBOPA IPU CXATHHM B 7-CYTOYHOM BO3pacTe He
metee 200 xrc/cM?, a B 28-cyTouHOM — He MeHee 300 kre/cM2.

5.1.5 IlpenensHyio KpylIHOCTh ITECKa, €10 Ka4eCTBO U 36pHOBOM CoCTaB
JIOITYCKAeTCs CTABUTH B 3aBUCUMOCTD OT JUaMeTpa CKBAKUHBI.

5.1.6 CaoiicTBa HHBEKIHOHHBIX CMECEM NOJDKHLI COOTBETCTBOBATDH
Tpe6oBaHusaM 'OCT 10178-75 u HacTosmero pasgena. BBomumelie
BO3JyXOBOBJIEKAIOU[HE M IIACTHQUIUpPYOmHUe A00aBKH TOJIKHEI
obecrneyuBarhb:

- MMHMMAaJIBHO BO3MOXXHOE BOAOLEMEHTHOE OTHOLIEHHUE;

- XOPOILYIO IPOKaYMBAEMOCTD C IIOMOIIBIO MCIIONB3YEMBIX HACOCOB;

- TpebyeMyio IPOYHOCTh U HANEeXKHYIO CBS3b LEMEHTHOIO KaMHA C
MeTaJJIOM I0CTIE TBEPJCHMA B IPYHTE.
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Bopa ana sarBopeHMs cMecell JOMKHA OTBeYaTh TPeGOBAaHMIM
I'OCT 23732-2011. ns yckopeHHs Habopa NPOYHOCTH PacTBOPOM U3
HHBELMPYEMOH CMeCH B cla00-(IIBTPYIONIIMX IIMHUCTEIX PYHTAX ¥ IIPU
IPOM3BOJCTBE PAOOT B 3UMHEE BpeMs CIeyeT BBOIUTH HOOABKY B COOTBETCTBUM
¢ HopMamH [2].

5.1.7 B xauecTBe anbTEpHATHBBI LIEMEHTHOMY PaCTBOPY MOTYT
NPUMEHATHCA MONMMEPH! ¥ TIOJIMMEPHbIE PACTBOPH IPH YCIOBHH, YTO MX
HOPUrOJHOCTD K MPHUMEHEHHMIO TOATBEPKACHA CEPTHOUKATOM COOTBETCTBIA.
JJL1 TIPOBEPKU KayecTBA CMECH, BPEMEHH CXBATBIBAHHA M XapaKTePHCTHK
JOJDKHEI OBITH IPOBEXEHEI Ta60paTOPHEBIE ¥ [TOJIEBLIE UCCIIe0BaHuA [3].

5.2Cgau

5.2.1 Jina ycTpolicTBa cBail B cBalfHO-aHKEPHBIX COOPYKEHHUAK
JIOIYyCKAEeTC NPUMEHATh BCE MAaTEPHaNbl, HMEIONINE COOTBETCTBYIOIIUE
CepTU(HKATH] X IPERLYCMOTPEHHbIE IEHCTBYIOMMY HOPMaTHBaMH B 06J1aCTH
[IPOEKTHPOBAHMSA 1 CTPOUTENIBCTBA CBANHBIX (HYHIaAMEHTOR.

5.2.2 TIpu ycTpo¥HCTBE MIOCTOSHHBIX COOPYXEHHH K3 CBalf, H3roTas-
JMBaeMBIX Ha MECTe, PEKOMEHAYETCS OTHABATh IIPEAMOUTEHHE XKEJe30- U
cTanebeToHy, a U3 CBali 3aBOJACKOTO H3TOTOBJICHUS — CTAIILHOMY IIPOKATY.

5.2.3 IIpuMeHeHue 3a6MBHBIX ¥ BUOPOTIOTpY)KaeMbIX CBai JOITyCKaeTcs
B cydasx, KOIJa NpoBeleHHe paboT He yXyAmaeT YCIOBUi YCTOMIHBOCTH
cKIOHa (0TKOCZ) M 06ECIeIHBAET IUIOTHOE NPHMBIKAHUE PYHTa K CBae y
HOBEPXHOCTH 3EMIIH.

5.2.4 Ecnu ma ynep)KaHus CTEHOK CKBaXKHMHBI OT o6pymenus B
nponecce GypeHHs HCIIONb3YETCS CYCHEH3Hs U3 OSTOHHTA, IIMHBI MIIK
NOJIMMEPA, TO NI NPOJONBHOIO apMHpPOBAaHHA HOJDKHA HCIIONB30BATHCA
TONbKO pebpucTas cTans 3].

5.2.5 ITonepeyHoe apMUPOBAHUE CBAa PEKOMEHIYETCS BBIIIONHATD U3
apMaTyphl TOTO e KJIacca, YTO ¥ IIPOXOJILHOE.

6 HsbickaBus

6.1 JInst cBaliHO-aHKEPHBIX COOpYeHHH Ha goporax I u II kareropuit, a
TaloKe It 00beKTOB | ypOBHS OTBETCTBEHHOCTY Ha JOPOTaX BCEX KaTeropuii
IIPOYHOCTHBIE ¥ Ie(OPMALIIOHHEIE XapaKTEPUCTUKH IPYHTOB PEKOMEHTYETCs
ONIPEAENITh NPECCHOMETPHMUSCKUMY HCIHITAHUSIMHA Kak Haubonee GIU3KO
COOTBETCTBYIOIUMY TE€XHOJIOTHH CTPOUTENLCTBA U Mepeadyl Harpy3ku Ha
coopyxeHue. JIabopaTOpHbIE HCIIBITAHUS INIMHUCTEIX IPYHTOB PEKOMEHIYETCSA
BBIOJIHATL B cTabuiaomeTpax. OU3NKO-MeXaHWUeCKHEe XapaKTePUCTHKH
TIeCUaHBIX TPYHTOB CIIEAyeT ONPENeNATh MONIEBRIMU MeTogaMu [4].

6.2 TIpu reoTexHudeckoil kareropuu III B cocTaB U3BICKaHUI
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HE3aBHUCHMO OT THIIOB CBali ClledyeT BKIIIOUATH OIIbITHBIE PAGOTHI M UCIIBITAHUS
TPYHTOB IIPECCHOMETPAMH BHE 3aBUCUMOCTH OT KaTeropHu JOPOrL.

6.3 IIpH OTCYTCTBHH BBIPOXCHHONW aHM3OTPOIMK CBOWCTB I'PYHTOB
[IOIyCKAeTCs IpyMeHATh mramioBble ucibTaHus (ITOCT 20276-99) 1 MeToan!
CTaTHIECKOTO MIIH KOMOUHUPOBAHHOTO 30HAUPOBAHUA, UCIILITAHUS STAJOH-
HeIMU 4 HaTypHsIMHA cBasMi ("OCT 5686-94). I1pyu 3T0M He0OXOAUMO YUMTHI-
BaTh KATEIOPHH CJIOKHOCTU IPYHTOBBIX YCIIOBHH, yCTaHABIMBAGMbIE B 3aBUCH-
MOCTH OT OMHOPOAHOCTH I'PYHTOB I10 YCIIOBUSM 3aJleTaHUA ¥ cBoMcTBaM [5].

6.4 JluHaMuyeCcKoe 30HOMPOBaHUE LienecooOpasHo UCIONb30BaTh B
COYETAHUU CO CTATUYECKHUM IIPH YCJOBHM BO3MOXKHOCTH Iepeaadu
JAMHAaMHMYECKOTO BO3AEHCTBHS Ha AHKEPHI WIM CBAK B COCTABE MPOSKTUPYEMOIO
WIH PEKOHCTPYHpyeMoro obbekra [6].

6.5 Jlna coopyKeHul MHXKeHepHO 3alIUThl ONPeNeNaTh pacueTHbIE
XapaKTePUCTUKK IPYHTOB TOJBKO HAa OCHOBE J1abOpaTOPHBIX METOAOB He
JIOTycKaeTes [7].

6.6 Ilpu ompeneleHUHM IPOYHOCTHHIX M AePOPMALUOHHBIX
XapaKTepUCTHK TpyHTOB Ha ocHoBe TpeGomanuit [OCT 12248-2010
NpeanouYTeHUE ClIeKYeT OTAAaBaTh KOHCOMUMANPOBAaHO-APEHHPOBAHHOM] cxeme
ucnbiTaguit. IIpy 3TOM MaTepHanbl U3BICKAHHH AOJKHBI HOMOIHATHCS
CBEINEHUAMHU O ION3YUYECTH MIMHUCTBHIX 'PYHTOBR M AUIATAHCHHM WIIH
KOHTpaKTalliK ECYAHBIX TPYHTOB.

6.7 OTUeT no MHXEHEPHO-IeOJOTHYECKHM H3BICKAHMAM HOJDKEH
COAEPXKATh CBEJAECHMA O YYBCTBMTENLHOCTH IPYHTOB K ONHOHAINpPaBIECHHBIM
LHIUIHSCORIM HATPY3RaMU (WHAL Py3ka — 4au 1 ndHan pasLpysKan).

6.8 HccnepoBanue rpyHTa peKOMEHIyeTCA NPOBOAUTDL A0 [IyOMHBI,
LOCTaTOYHOH UL ONpeAeIeHA BeeX GopMaliiii ¥ CI0eB, BIUAIOWUMX Ha CBaiHO-
aHKEPHYIO KOHCTPYKIMIO M €€ H3rOTOBJICHHE, U ONpCACIeHHS (U3KKO-
MEXaHW4ECKUX CBOHCTB IPyHTa [IOJ OCTpHEM CBaii U B paitoHe 3axenku (KOpHS)
ankepa. [l o6pexros I 1 Il ypoBHElH 0TBETCTBEHHOCTH MUHUMATIBHAS ITyOUHA

BbipabOTOK A0JDKHA OBITH He MeHee 1,5H Bmons ocu ceaif; 1,5H + Ah — B

paiioHe 3aJiesIKu aEKepoB, rae H — MakcuManbsHas BBICOTa YASP)KMBAEMOTO
MacCcHBa BAOJNb OCH CBAWHOTO COOPYXKEHHMA C y4ETOM BPEMEHHEIX IIOAPE3OK B
HEPUON CTPOMTENbCTBa, M; Ah — mpeBbImeHre cKiIoHa (0TKOCa) B paiioHe
3a1enKy (KOpHsL) aHKepa, M.

6.9 Pa3BemouyHbIe CKBA)XXHWHEI CleAyeT 3amiyOnsaTh HHKE 30HBI
CKOJIBXKEHHA OIONI3HS He MEHee 4eM Ha 3-5 M, a Ha y4JacTKax IIpearoaraeMoro
CTPOMTENBCTBA CBAMHBIX YIEPKUBAOIIMX KOBCTPYKINAM YaCTh CKBAXUH JOJDKHA
ObITh 3anTyONIeHa B KOPEHHBIE KK yeTolumsbIe mopoas! Ha 10-15 M. ImyGokux
CKBaOKHMH JOJDKHO OBITE He Meree 1/5 oT px 06miero wicna. [Iybokue CKBaXHHbI

pacmosiaralT ¢ Y4eTOM IpoBeAeHHsA Haubosee MONHOTO 00CIenoBaHUS
9
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KOPEHHBIX WM YCTOWUMBBIX IOPOR B 30HE B LEJIOM X OCOGEHHO B 30HE
IIpeAnonaraeMoro pasMemeHus CBailHBIX KOHCTpykuuit. B kaxpoi
IpoOypEeHHOH CKBaXKMHE AOKHA OBITh YETKO 3a(UKCHPOBAHA IIOBEPXHOCT
CKONBKEHHKA. B Ipefienax KOHTypa NPOEKTHPYEMOro POCTBEPKa HOMKHO OBITh
IpoOypPEeHO He MEHEe TPEX CKBAXKHH II0 €r0 OCH.

6.10 Ecau cBau BOCIPUMHMMAIOT BEPTHUKAIBHYIO COCTABJIAIOULYIO
Harpy3Kku OT aHKEPOB, TO MaTepHalIbl M3bICKAHUH JOJDKHEI II0ATBEPAUT, UTO
HEIIOCPEACTBEHHO IIOJ CJI0eM, KJIAcCH(UUUPOBAHHBIM KaK HeCYIIMii,
OTCYTCTBYET cl1alsif cnoit [8].

6.11 I'eoTeXHUYECKUE UCCASOOBAHMSA HOJDKHEI PACIIPOCTPAHATECS HO
BHENIHUX IPAHUIL 30HBI CTPOUTENLCTBA TAKHM 00pa3oM, 4TOOB MOXHO ObII0
HHTEPIIONMPOBATh IPAaHULB] CIOEB BHYTPY IUIOLAIKY MEXIY OTACIBHBIMH
BBIPabOTKAMH IPYHTa BMECTO MX SKCTPATIOJALHH HAapYKy.

6.12 NmxeHEepHO-Te0NOTHYECKIH OTUET PEKOMEHIYETCA NOIIONHUTD
CIELYIOLMMH ITyHKTaMU:

- HAJIM41e KPYTTHO3EPHUCTHIX WK TPEIIHMHOBATEHIX FPYHTOB € OOMIBIION
BOJIOTIPOHMIIAEMOCTBIO, @ TAKKE ITyCTOT, KOTOPBIE MOI'YT BBI3BATH PE3KYIO
IOTEPIO IPOMBIBOYHOTO PACTBOPA WIM PE3KOE aceaHne 6eToHA IIPH 3aJIUBKE;

- HaJIMuHe KaMHelH WK NIBIO, THOO XPYTHX MPeIsITCTBUIM, KOTOPBIe MOTYT
3aTPYNHHTD BRIEMKY MJIH TPEOYIOT 0COOBIX METOIOB, HIIM HHCTPYMEHTOB IIPH
TIEpeCceYeHUH BBIpaOOTKOM YWIH yHaJIeHUH;

- HaJIM4Me, MPOTKEHHOCTh M MOIIHOCTH BCEX CIIOEB, KOTOPHIE MOTYT
6BITH BOCIIPHMMYMBEI K BOZE FUIH K BO3AEHCTBHIO OYpOBOro 060pymoBaHUA
(mampuMep, x BUOpPanUH, TOHWKEHHIO YPOBHS TPYHTOBEIX BOJ HIIH
3aMaYHBaHUIO);

- m1yOuHa, IPOCTUPaHHe ¥ MOIMHOCTH BCEX OCHOBHBIX CKAaJbHBIX
dbopmarnuii.

6.13 Eciu yCTOMYMBOCTS CTEHOK CKBAXKHHBI BBI3BIBAET COMHEHHS, TO
HeoOX0AMMO NPOBECTH OIBITHOE GYpEeHHE COOTBETCTBYIOIIMX Pa3MEPORB 1 T10
€ro pe3ybTaTaM YTOUHHTh TEXHONOTHIO CTPOUTENHCTRA.

7. PacueT cBAilHO-aHKEPHLIX COOPYKEHMH
7.1 O01mue nosoKeHus

7.1.1 Ina pacdera cBalfHO-aHKEPHBIX COOPYXEHUM NOITyCKAEeTCs HC-
TI0JIb30BaTh KaK UHCIEHHBIE PACUETH, OCHOBAHHBIC IMPEUMYIIECTBEHHO Ha
METOJIE KOHEYHBIX 3JIEMEHTOB, TaK ¥ TPaIMLMOHHEIE IIONXOMB! B PAMKAX TEOPUH
IpeseNbHOr0 PABHOBECHA.

7.1.2 Jlng pacueTa U MPOSKTUPOBAHUSA CBaHHO-aHKEPHBIX KOHCTPYKIUIH

10
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PEXOMEHYeTCsl UCTIONB30BATh CIEAYIONMH 001muit anropuT™M paboTsl
(pucyHoxk 1) [9].

Anaju3 HIKeHEPHO-Te0N0rHYE CKIX
ocobewiocrelt rTomamu

v

Bri6op THNa KOHCTPYKLMK

Y

Teomerpusa:
— Pacuer usmTpaumn -sarmy6nenne
-PACCTAHOBKA AHKEPOB
+ -paccTaHoBKa CBak
Pacuer obueit ycroltumBocTi +
Paguer Harpy3ox:
-0aBNEHKHE IPYHTA
-YCHIMA B AHKEPaX
KoncTpynposausie coopyxeuus

1 ¥ v

Onpenencure Harpy3ku Onpenenerne uarnbarommix
11 COOPYKEIME MOMEITOR

v

PacueT MecTHOH YCTOHMBOCTH

TIpoBepka na paspyiexne
or usruba

v

[Iposepxa Ha palpyiueHHe
OT KacaTe/IbHbIX HANPKEHHH

[ 4]

| Onpenenelite nepemeilelnst u
nAedopMaumit

v

Brinyck NpoeKTHOf JOKYMEITaLHH

Pucynox 1 — PexomMeHyemas IOCASL0OBATENbHOCTE NPOEKTHPOBAHIL
CBaHO-aHKEPHBIX COOPY KEHUIH

7.1.3 AnpuBuayanbHbld pacueT U IPOEKTUPOBAHUE CBAHO-aHKEPHBIX
COOpYXEHMH PeKOMEHAYETCS BRIIOIHATS I MEDKSHEPHO ! 3aIUTE YUacTKOB
aBromMo6unbHeIX gopor I, II u III kareropwuit [10]. dist yaactkos popor IV u'V
KaTeropuil peKoMeHAyeTCs UCIIONB30BaTh, B OCHOBHOM, THIIOBBIE PEIEHHs ¢
NpUBA3IKOH K TEKYLUHM YCIOBIIM.

7.1.4 Tlpu mpoOEKTHUPOBAHME CBalHO-AHKEPHBIX COOPYKEHHHU
Heo6X0JMMO YUHTBIBaTh, YTO [peeNIbHOE COCTOSHUE GyaeT JOCTUTHYTO IIPK
HACTYIIEHHH OAHOTIO M3 CIIeYIOIIHX SBJICHMMA:

11
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a) pa3pylLIeHHE WX CEPhE3HOE IOBPEXKACHHUE;

6) medopmanysa CBBILIE OOITY CTYIMBIX IPEIETIOB,;

B) Apyrue GOpMEI paspyIeHHH WIH He3HAYUTENIbHbIE TOBPEXK ASHA,
KOTOpHIE HApyINaloT HOPMAJIBHYIO SKCIUTyaTallll0 COOPYXEHHUS U TpeOyroT
HENPEeABUACHHOTO O0CIYKMBaHMA WIM COKpAIaloT CPOK 3KCINTyaTalHH
COOPYXKEHUS.

CocTosiHuE, ONIPENENICHHOE B IIYHKTE &), — 3TO NPENeIbHOE COCTOSHUE
pa3spyIIeHus, a B IIyHKTax 6) U B) — peaell 3KCILTyaTallHOHHOM HaIeXXHOCTH.

7.1.5 PacueTHas MOJeNns JIOJKHA aJeKBAaTHO OMMCHIBATH IIpeIIona-
racMo€ IOBEJIEHHE IPYHTa. PacyeTHas METOANKA MOXKET OCHOBBIBATHCA Ha
T0O0H M3 CIIEMyIOIIMX MOAEIEH:

- AaHAJIUTUYECKOH;

- [TOJTy3MITMPUYECKOH;

- YHCJIEHHOMN.

PacueTHas Mofesb MOXET BKIFOYATh B CE0s yIIPOLIEHYA.

7.1.6 PacuerHas MOZeNb AOIDKHA OBITH MAKCHMAJILHO IMPOCTOM M COAep-
aTh TOJIBKO CyIIIECTBEHHbIE 3JIEMEHTHI. I10IBITKY TOAPOGHOTO MOAETUPOBAHHUS
MHKpopenbeda IOBEPXHOCTH 3€MJIH, MEJIKUX F'€0JIOTHYECKIX JIEMEHTOB I
aHTPOIIOTEHHBIX 00pa30BaHMil He TOJEKO HE CIIOCOBCTBYIOT HOTydeH o Gonee
TOYHBIX PE3YNbTaTOB, HO HAPOTUB — CYIIECTBEHHO CHIDKAIOT TOYHOCTH
pacuera.

7.1.7 KonudecTBO pacyeTHBIX CLIEHAPUEB JOJDKHO ObITh MUHHMHU3H-
PoBaHO. BMecTe ¢ TeM, pacueThl JOJDKHBI YIHTHIBATh BCE HAUXYAIINE CLICHAPUM
(coueTaHms Harpy3oK, TeOMETPHIECKUX U HH3UKO-MEXaHHYECKUX YCIIOBHIA)
KaK Ha 3Talle CTPOUTENbCTBA, TAK U Ha 3TATIe 3KCIUTyaTally B HOPMAJIBHBIX H
0COOBIX YCIOBUAX.

7.1.8 PacueT 0OCHOBHBIX [TapaMETPOB CBAHHO-aHKEPHOI'O COOPY KEHHUS
JOJDKEH BECTHCh C YYETOM 3TaIlHOCTH NPOU3BOACTBA paboT. IIpu 3ToM
0653aTENPHOMY PACCMOTPEHMIO IOMIEKAT Talbl CPE3KH OCHOBAHUA IO
OTMETOK YCTpONCTBA OYEPEIHOT 0 Spyca aHKEPOB X MAKCUMaJIbHOH IIOAPE3KH.

7.1.9 TIpu pacuere ob1melt ycTONUMBOCTH CBaltHO-aHKEPHOTO COOPY-
MKEHI C BO3MOYKHOCTBIO OOPYIICHUS OTKOCOB YJIM CKJIOHOB B paMKaX TEOPUH
IIPEeJeIbHOT0 PAaBHOBECHS YTOUHEHHE HalpsDKEHHO-Ae(HOPMHUPOBAHHOTO
COCTOSIHHSA BIOJb [IOBEPXHOCTH CMEIIEHMUs Ha OCHOBE METOJa KOHEUHBIX
SIIEMEHTOB, KaK [IPABMIIO, MO3BOMAET IOMyYUTh 60ee TOUHBIE PE3ysTaTHL.
VYTOYHEHUE CTAHOBUTCA TEM CYLIECTBEHHEE, U€M BEIIIE OTKOC, CIOXHEE
HaIu1aCTOBAHHUEC OCHOBHBIX HHXCHEPHO-TCOJOTHYCCKHUX IJIEMEHTOB HIIH
HaOJIonaroTcs Konebanus ypoBH IPyHTOBBIX BOL,

7.1.10 ITpu BEIGOpE pacueTHOH CXeMbl M BHECEHIH YIPOILEH I clexyeT
HUMETh B BUIY, YTO, KaK IIPaBHJIO, HA YCTOHUMBOCTE CBAHHO-aHKEPHOTO
COOPY)XEHUS HaUGONbIee BIIIHHUE OKa3EIBAIOT:

12
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- BeJIMYMHA IOPOBOTO NaBJICHUS B IPYHTE;

- penbedh MECTHOCTH;

- Be/IMYMHA YIT1a BHYTPEHHEr0 TpeHH (@);

- BeJIMYMHA YOETbHOTO CIEIUIeHHA TpyHTa (C).

7.1.11 Paspymaromyto Cuily, KOTopas HCIONB3yeTesl IpH pa3paboTke
IPOEeKTa, ClielyeT NPUHUMATh Takol, uToObl OHA He IpeBbIlana Ipenena
IPOYHOCTH aHKEPa Ha PaspslB B KOHIIE BHIOPAHHOIO PACUETHOTO CpoKa
ciyk0Bl ¢ y9eTOM NIPHUITYCKa Ha KOPPO3HIO.

7.1.12 Tlpu BBIYMCIEHUM TaKUX CHJI HEOOXOAMMO MPUHMMATEH BO
BHUMAaHHE 1apaMeTpbl CONPOTHBIEHMA IPYHTA CPE3y C YUCTOM BEJIMUHMHBI
HOPOBOTO JaBIEHK U [I0JI3YyUeCTH CKeJleTa IPyHTa.

7.1.13 Ilpu pacueTe CIBUIOBOM IIPOYHOCTH INIMHUCTOTO IPYHTA 3aCHIITKI
He00X0MMO HCIOIB30BaTh MOHMWKAIOIMIUNA KOIQQULUUEHT K BeIHUHUHE
YAEIBHOTO CUEIUICHHA HIIM XapaKTePUCTHKM, TOTyYEHHBIE II0 CXeMe «ILIallKa
o wiamke» mo 'OCT 12248-2010.

7.1.14 Ipu pacyere paboyero ycuiuA B aHKepe AODKHA OBITh IPUHATA
MEHbIUAsA U3 XapaKTePHCTHK:

- Impefie]l TEKY4ECTH IPH PAaCTKEHUH;

- IpeeJbHO OOy CTUMAsA HedOopMallis IPH PACTIKEHHH.

7.1.15 Ilpu pacueTe CBailHO-AaHKEPHBIX COOPYXEHHH clienyeT
IPOU3BOAUTS OLEHKY 00IIeil B MECTHOM MX YCTOHUMBOCTH. YCTOMYUBOCTh
JOJDKHA OBITh OLIEHEHa KaK C TOYKH 3peHUs paboToCIOCOOHOCTH OCHOBaHUS,
TaK U C TOYKM 3PEHMS COCKAaJb3bIBAHUA IO KPHUTMUECKOH (MIOCKOH MM
KpPUBOJIMHENHOH) MOBEPXHOCTU CKOJNBXKEHUs, NPOXOAAIEH KaK 4epes
COOpY)KEHHE, TaK U 3a ero upeaeaaMu (pucyHok 2) [11].

7.1.16 B ciyuae, ecnu cBaitHO-aHKepHOE COOPY)KEHHE BO3BOAUTCS B
HEMOCPEJCTBEHHOM OMU30CTH OT APYroTo COOPYXKEHHS, TO CIELYeT
PaccMOTpeTh B3AHMMHOE BIHAHME COOPYKEHUH Ha MX yCTOMIHBOCTD. Takyro
OUCHKY CIEMYST, KaK NpaBKilO, BBIIIOMHATE C Y4CTOM 3TAITHOCTH CTPOUTEIIbCTBA
000ux coopykeHui. ITIpy HEBO3MOKHOCTH YUETa 3TAIHOCTU CTPOUTENLCTBA
JIOITyCKaeTcsi COOTBETCTBYIOIEE OOBCOMHEHHC COOPYKCHIH ¢ IIpeJCTaBIeHHEM
KOMIDIEKCa B BUIE €AUHOIO COOPYIKEHHS, COCTOANIETO0, O MEHbIIEH Mepe, U3
JIBYX OTAENbHBIX KOHCTPYKIIFIA.

7.1.17 Tlpu Ha3HAYEHUH JOILYCTMMOM BEJIMYMHBI OCATKU CIIELYET
YUHUTHIBATh KaK BO3MOXHOCTb CHIDKEHHS HaTSIKCHHSA aHKEPOB, TaK M
JOIyCTHMEIE fe(OpMalui CMEXHOTO COOPYIKEHHS, 1yBCTBUTEIBLHOTO K
TepeMEILEeHSIM OCHOBAHHS.

7.1.18 Ilpu ucnonbp30BaHUM B pacu€Te KOHCTPYKIMHI METOa KOHEYHbIX
3JIEMEHTOB PEKOMEHIYETCS YIUTHIBATH CIIEAYIOILME (GaKTOPHI:

- 3TAIHOCTh CTPOMTEILCTRA;

13
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a — paspylIeHye KOHCONIH HaJl aHKkepamyr; 6 — nporud B cpenneit
YaCTH CTEHBI; B — OOPHIB (Ie(HOpMalUs) TATH; T — IOTeps 00Inel BHemHeH
YCTOMYHBOCTH COOPYKEHHUS; Il — pa3pyllleHue OCHOBAHHUS B 3aJeJIKE CBaif;

€ — 0CaJIKa CBal OT BEPTUKATLHOM HArpy3Ku
Pucynoxk 2 — ©opMel noTepH yCTOMIMBOCTH CBaiHO-aHKEPHOTO
COOPYKEHHUS
- MBTHOHYIO )KECTKOCTE C YYETOM PEATbHOTO (IIPOTHO3HOTO) COCTOSHMUS
KOHCTPYKIM# (TONMMHY 3aIUTHOTO CIOsI, KOPPO3HIO, PACKPHITHE TPEIIUH);
- HeNMMHeHOCTh PU3MKO-MEeXaHHIEeCKIX CBOMCTB IPyHTa;
- 0COOGEHHOCTH HAIUIaCTOBAHHSA IPYHTOB,;

- NPUPORHOE HANMPSKEHHOE COCTOSIHHE IpyHTa (00xaTue coOCTBEH-
HBIM BECOM);

- M3MEHEHHE C TeICHIEM BPEMEHH XapaKTePHUCTHUK IIHHICTHIX TPYHTOB,
BBI3BAHHOE JPEHUPOBAHUEM;

- JKECTKOCTH OIIOP U IpeHANpPSDKEHHE B y3JIaX KPEIUIEHMA aHKePOB;
- TIPOCTPAaHCTBEHHYI0 pPaboTy COOPYXEHHS, IO3BOJISIIOIIYIO
YMEHBIIUTD [IEPEMELIEHI I10 OTHOIIEHMIO K INIOCKOM pacaeTHOM cxeMe.
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7.1.19 Ilpu BEIIONHEHMH YHCICHHBIX PAcUYeTOB METOAOM KOHEYHBIX
3JIEMEHTOB CJIEAYET IPMHMMATh BO BHEMAHKE HIDKEIIEPeYHCICHHBIE 0CO0EH-
HOCTH.

 JI0CTaTOuHYO I'YCTOTY CETKH KOHEUHBIX MIEMEHTOB CIIEAYET IOBEPATD
IMyTeM YBEJMYCHUS] 1 YMEHbIICHHMS KOJIMYECTBA 2NEMEeHTOB He MEHEe YeM Ha
30%. Ecnu npu 3TOM KOHTPONBHEIE IIApaMeTphl OTKIIOHSIOTCS He 6omnee yeM
Ha 1%, IyCTOTY CeTKH CleLyeT NPU3HATE HOCTATOYHOM.

° JI11 UTepalMOHHBIX pemuartelell CleayeT OBepsITh MUHUMALHYIO
TIOTPENIHOCTE PEILEHIS CHCTEMBI IMHEMHBIX YpaBHeHUH. ECM Mpu yABOSHUHM
TOYHOCTH Pac4eTa KOHTPOJIBHBIE IIApaMeTPHI OTKIIOHIOTCS MeHee yeM Ha 1%,
TO TOYHOCTh PacueTa CUUTACTCA 00eCIIeYeHHO.

° PasMepsl pacueTHOH 00J1aCTH HOJDKHBI HCKITFOYATh BIMSAHNE KPAaeBbIX
YCIIOBHMH Ha pe3ynsrar pacdera. Cuuraercs, 9To pacyeTHas obnacTb UMeeT
HOOCTATOYHEIE DA3IMEDPEI, €CIIN YBENWYEHUE DazMepa B JaHHOM HaNDaBIEeHUU
Ha 30% MeHseT KOHTPONIbHEIE TapaMeTPhI MeHee ueM Ha 1%. Hanpumep, npu
HCIIOJIb30BAHUN HETMHEHHBIX MOJieNel BBICOTa PacyueTHOM 001acT! cBalHO-
AHKEPHOTO coopykesMa B nmoipkHa ObiTe He meHee 1,5 L, rue L — nonnas
[71MHa cBau, M (PHCYHOK 3).

° IlpumeHsAeMas MOJENb IPYHTA ¥ KPUTEPHH ITaCTHIECKOTO TEUSHHA
LOJDKHBI COOTBETCTBOBATH BHIY HANPAXKEHHO-IeHOPMUPOBAHHOIO COCTOSHIA
TPYHTOBOTO MaccHBa ¥ BeJIMYMHAM HaboxaeMbIx nedopManuii.

° PacueTHy0 MOZE/Ib PEKOMEHIYETCs TECTUPOBATh Ha YyBCTBUTEIb-
HOCTh K MCXOXHBIM JAHHBIM, M3MEHAA NPOYHOCTHEIE M Ae(POpPMaLMOHHbIE
XapaKTepHCTHKU MaTepuanos Ha 10-20%. Ecnu npu 3ToM He IPOMCXOIMT
Ka4eCTBEHHOr0 M3MEHEHMA HalPsKEHHO-Ae(hOPMHUPOBAHHOTO COCTOSHIA
COOPYKEHHS, TO PACUETHYIO CXEMY MOXHO CUHTATh YCJIOBHO yCTOHYHBOJ.
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7.1.20 Topu3oHTaNIBHbIE ¥ IIONIEPEYHBIE HATPY3KU OT LEHTPOOEKHBIX
CHJI Ha KPMBOJHHEHHBIX Y4acTKaX HOPOT B pacueTe CBai{HO-aHKEPHBIX
COOPYXKEHMI HE YHHTBIBAIOTCA.

7.1.21 JInsa coopyxeHui ¢ 3aenkoit cpait 3M 1 MeHee NpenenbHbIe
3Ha9€HUA 3¢ PEKTUBHOTO YAENBHOIO CHEIUIEHHS IPYHTa 00paTHO 3aCHINKH,
noJTy4eHHsle ¢ ko3 drmmentom Hanexnoctx 0,85 (c"), cremyeT mpuHUMaTh
He Gonee 5 xI1a, a penenbHbIe 3HAYEHU 3G (HEXTHBHOTO YASIHHOTO CLCIIEHH
rpyHTa 06paTHON 3aCHINKH, MONYYEHHBIE C KO3(Q(GUIHUEHTOM HAAEXKHOCTH
0,95 (c,'), —He Gonee 7 klla.

7.1.22 B Hauane aHalu3a YyCTOUYUBOCTU CBaiiHO-aHKEPHOTO
COOPYKEHYIS1 aHKEPBI CIIeAYyeT pasMemaTh Ha pacCTOSHYM 1/3-1/4 BBICOTHI CTEHBI
OT BepXa KOHCTPYKIHH.

7.1.23 B pacueTe MHXEHEPHBIMU CIIOCO6aMU COOPYKEHHMS, 3aKpell-
JIEHHbIE aHKepaMH B HECKOJIBKO YPOBHEil, pacCMaTpUBAIOT KaK CTaTHIECKU
HEOTIPeICIIMYIO YIPYTYI0 6alKy, JOIyckas CIEYIOIINE YIPOIEHU:

- Gayka 3aKperuieHa Ha HelTO ABIDKHBIX OTIopax;

- K&XJBIH 3Tal CTPOUTENbCTBA PACCMAaTPHUBAETCS HE3aBUCHMO OT
IpENBIIYINEro;

- BITMSTHHEM JKeCTKOCTeH OIOp JOMyCKaeTcs DpeHeopedb;

- IOTTyCKaeTCs IMHEHHOE pacnpe/ieNeHUe JaBIeHNs IPYHTa.

7.2 Yuert ceficMHU4eCKHX Harpy3oK

7.2.1 YueT ceHCMHUECKHUX BO3JEHCTBUH Ha CBalHO-aHKEPHEBIE
COOPY>KEHUS PEKOMEHTYETCA BBINONHATS CIIETYIOIIUMH OCHOBHBIMUY METOAAMHM
(Tabnuua 1).

Taobnuua 1 - PexoMeHOyeMble METOOBI YUeTa CEHCMUUIECKUX
BO3JEHCTBHHA

Merton yuera
ceHCMUUECKOro O6nactb NIpUMEHEHUA
BO3JeicTBUS
IIpsmoit aunamuueckuit | OOGBEKTEH I (TOBBIIIEHHOTO) YPOBHS
pacuer OTBETCTBEHHOCTH
Kpasucraruueckuit O63BexTh I (HOpMaJIEHOT0) YPOBHS
pacyer OTBETCTBEHHOCTH
BpeMeHHBIE  COOpYXEHMS M ITIOCTOSHHEIE
KoHCTpYKTHBHEIE coopyxeHus Ha goporax IV u V xareropui, ecnu
MEPOTIPUATUAL HX pa3pylLIEHHE HE CBA3aHO C THOENbIO MOACH WK
LEHHOTO UMYIIECTBA

7.2.2 TIpsamoit tUHAMIMECKHI pacueT PEKOMEHAYETCA BEIIONHATE Ha
OCHORE PEATbHBIX MK CUHTE3MPOBAHHLIX akceneporpamMM. [Ipu oTcyTCTBUM
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3andced pacueTHOW MHTEHCHUBHOCTHM B JaHHOM pailoHe NOMyCKaeTcs
HCIIO/IH30BATh 3AIIUCH M3 APYTHX PETHOHOB ITPH YCIIOBUH BBIIOJIHEHHS HE MEHee
TpeX IOBEPOYHBIX PACUETOB HA pa3Hble aKCEIEPOrPaMMBL.

7.2.3 KBasucraTvueckuil pacyeT PeKOMEeHIYETCS BLIIOIHATL IIyTeM
BBEJICHHUS NOBBILIAIOIIETO WM NOHIKAIOIIETo (UTO Xyxe) koaddunpenra B
BEJIMUMHY MHEPLUUOHHBIX CHJI B 3aBUCUMOCTH OT PacyeTHO# celfcMHUHOCTH
TUTOLIAIKMY:

- mipH 7 Gamnax —0,025;

- mpu 8 6anmax — 0,05;

- ipu 9 Gamnax — 0, 1.

TIpu 9TOM BEKTOp CeHCMUUECKOTO BO3ACHCTBIA AODKEH UMETh HAUXY -
Llee HaIpaB/IeHHE Ul JaHHOTO CIieHapUsa PacieTa COOpYKEeHHU.

7.2.4 lIprMenseMpie KOHCTPYKTUBHBIE MEPOTIPHATHA HODKHBI CHIDKATD
YYBCTBHUTENBHOCTh COOPY)KEHHA K CeHCMHUECKMM Harpysxam. [lnd 3toro
PEKOMEHIYETCA:

- YBE/IMUMBaTh ITyOMHY 3aIeJIKU CBak;

- YBEIAYMBATh JUIMHY CBOOOIHOM YaCTH TACH aHKepa;

- TOTIOJIHUTENBHO 3anTyONsTh KOPEHb aHKEpa.

7.3 YueT npocTpaHCTBeHHBIX D(PeKTOB

7.3.1 Ilpu pacuete Mo IIOCKUM cXxeMaM (PHCYHOK 4) JIOKalIbHYIO
Harpy3Ky OT COCPEIOTOYCHHHIX OOBEKTOB PEKOMEHIYETCA NPHUBOAUTH K
SKBHBANSHTHOH AHHCHHCH NpHTPY3KE My TCHM NSPeTicia [12] 1V Yupmysc

. ®
L+2d ’

q':q.

Ime q" — 3KBHMBaJIeHTHas JIMHEeHHAs IPUTPY3Ka, KI1a;
q— pealbHOE NaBjieHUE Ha ocHoBanue 3D o0sexra, klla

S i @

d - pacCcTOAHHME OT Kpas IPUIPY3KH O OCH CTEHBI, M;
L ub—cooTBETCTBEHHO [/INHA ¥ IHPKHA IUTOINALY 3aTPyKEHUA, M;
S —Harpyska oT 06bekTa, KH.
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SP T
, 79 T

Ly

L+2d

1 — cBaliHO-aHKEPHOE COOPYKEHHME; 2 — NOBEPXHOCTD 3EMIIH;
3 — Harpy3ka
Pucynok 4 — PacueTHas cxeMa i nepecyeTa PpOCTPaHCTBEHHOMN HATrpy3KH
B IUIOCKYIO

7.3.2 Eciv coopy»xeHue 06pa3yeT BHEIHMH yroJi (PHCYHOK 5), a pacder
BEJIETCA IO IUIOCKHM CXeMaM, TO Ha ydacTke He MeHee 2H oT yma ciemyet
YREJIMUNBATE PACUETHYIO Harpy3Ky He MeHee YyeM B 1,5 paza.

CeaifHO-aHKepHOe
COOpYKEHHE

Lz2H

H — BpICOTa yep)XHBaeMOTO MacCHBa IPYHTA, M; L — IIpoTskeHHOCTH
coopyxenud, M; R — paauyc noBopoTa cOOpyXeHHS, M
Pucyrox 5 — ®opMEI coopyXeHHA B IiaHe (a, 6), 00pasyrouye BHEIIHHI
yron

18
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7.3.3 Tlpumenenre 3D pacdeTHBIX CXEM PEKOMEHIYETCA B CIEAYIOIIIX
ciyvasx (pucyHok 6) [13]:

L/H<3, ®)

H25+ 2 , )
Y

me L — npoTshkeHHOCTh COOPYKEHMA, M;

H — BpICOTA YAEPXKUBAEMOTO MacCHBa FPYHTa, M;

€ — CpeAHEeB3BELIEHHOE YAC/IHHOE CLEIUICHNE YAeP)KUBAeMOTr0 MaccHBa
rpyHra, klla;

Y — cpeHeB3BEIIEHHas IUIOTHOCTD YASP)KMBaEMOI0 MacCUBa IPYHTA,
KHAV.

Pucynox 6 — CpaliHO-aHKepHOE COOPYKEHHUE

7.3.4 B cimyyae, ecnu IOANOPHAs CTEHA B IUlaHe 00pas3yeT BHEIIHMIA
yron (CM. PHCYHOK 5), 2 pacueT BeJleTcs 10 IpocTpaHcTBeHHEIM 3D cxemam,
TO IUI pacdeTHON Harpy3KH clIeXyeT IPUMEHSTh IOBBIAIOIHH k03 h GuIrieHT
samacaf =1,2.

7.3.5 B ciygae, eciu IOANOPHAsA CTeHA MMeeT GOpMy BHYTPEHHETO
yria (PHCYHOK 7) HUIH IPUMBIKAET K CyIIECTBYIOIINM YCIOBHO HETIOBIIKHBIM
COOpYXEHIAM (PHCYHOK 8), WM pacmojaraeTcst Mexiy ABYMs YCJIOBHO-
HETOABIKHBIMY COOPYKeHHAMH (PHCYHOK 9), a pacdeT BeIeTcd IO
IPOCTPaHCTBEHHBIM 3D cxemam, TO [ pacueTHOM HAarpy3KH Ha yJacTKe J0
2H nomyckaeTcst NpUMEHATh HOHIKaromui kosppumment £, = 0,9.
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.4

Coaaiino-auxeptoe
COOpyXeHiie

L<2H

Pucynox 7 — ®opMa BHYTPEHHETO yIia MOLIIOPHOM CTeHBI

N
N
NN “ ",
N s
NA Caaiino-
VenosHo- N aHKepHOe
HEMOABHIKHOE h COOpYNEHHE
COOpYXKCHHE N /
N
~
N
N
L<2H

Pucynox 8 — IIpuMbIKaHKe K CYIECTBYIOLIEMY COOPYKEHIEO

NA v

Y. L

N - L

W PR N
Venostio- NE Caaiino- 2 Venosxo-
HETOABWKHOE : BHKEPHOC HENOAB IDKHOE
coopysenme Y | COoOpYIEHUE v COODYIKEHHE

N : v

AN NAN AN

LLL. 2Ll L
AN

b<2H

b — paccTosiHEE MEeXTy YCIOBHO-HEIIOABIKHEIMU COOPYKEHUIMH, M
PucyHox 9 — Bo3Benerue COOpyXeHUs MEXITY (ByMS CYLIECTBYIOILIAMU
YCIIOBHO-HEMOABIKHBIMU COOPYKEHUAMU
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8 3amuTa 377€eMEHTOB CBalHO-AHKEPHOI'0 COOPYMKEHHS
OT KOPpO3HH

8.1 MeponpusdTHs 00 AHTUKOPPO3UOHHOM 3alIUTE MOJIKHEI
YBSA3BIBATHCS C OTBETCTBEHHOCTBIO COOPYKEHUS, CPOKOM CITyXObl aHKEPOB 1
CTENEHBIO arpecCHBHOCTH OKpy:Kalomlelt cpensl. TaM, rme HeoOxoouMmo,
aHTHKOPPO3MIHBIE DIIEMEHTH! HOJDKHEI BOCIPUHUMATH PACTATMBAIOILHUE YCHIIHA
0e3 HapyILIeHKs KadeCTRa 3aIIyTHI [ 14].

8.2 MetayutnyecKue 37€MEHTH! aHKEPOB Ha BECh IEPHOJ MX IKCILTyaTa-
LMH AOJDKHEI OBITH 3aLIUIIEHBI OT KOPPO3HH, BEI3BIBAEMOH arpeCCHBHOCTBIO
OKpY»KalomIel cpesipl, KOHTAKTOM C IPYHTOBBIMH BOIaMK U ONy)KAAOIUMK
ToKamH. [IpH IpoeKTHPOBAHMY, U3TOTOBIEHUH M NPHEMKE 3aIMTHBIX HOKPBITHI
ClIeqyeT PYKOBOLCTBOBAThCA TpeOoBaHMAMM HopM [15, 16].

8.3 IlocTosAHHBIE aHKEDPB! JOJKHBI UMETh OBOMHYIO 3aIiUTy OT
KOppo3HM. B ciyvae nmpUMEHEHHMs OZMHAPHON 3aHUTHI OT KOPPO3HH,
LEIOCTHOCTh NOKPBITHA JOMKHA NPOBEPATHCS IMyTeM MCIBITAHMSA KaXIOTo
aHKepa Ha MeCTe.

8.4 1leMeHTHOE TEJO MOXXHO YUYHMTHIBATh Kak aHTUKOPPO3UOHHYIO
38IIUTY B CIICHYIOIIX CIIyqasx:

- TOJIIMHA JEMEHTHOro Tena He MeHee 30 MM;

- HEIOBPEXAECHHOCTh IIEMEHTHOTO Teja 10 BCeH MIHMHE aHKepa
rapaHTupyercs;

- IIMPYHA PACKPBITHA TPEMH He npesslimaet 0,1 MM.

8.5 PacueT CTanpHBIX JJIEMEHTOB KOHCTPYKUMHM KpEIUIEHHUs OTOJIOBKA
aHKepa ClledyeT BLINOIHATh C yU4eTOM [I0TEPH TOMINMHEI OT KOPPO3MH, KpOoMe
CITy4aeB, KOIa UMeeTC eCTECTBEHHas 3alllUTa OT KOPPO3MH IOCPEICTBOM
ZOCTAaTOYHOTO MOKPEITHA U3 6eTOHa Wil GOpPMOBOYHOTO pacTBopa [17].

8.6 Y IOCTOsHHBIX aHKEPOB 3alllUTa OTOJIOBKA OT KOPPO3MH BHINIONHSA-
eTCsI TI0CIIe MX HAaTsKSHWS U BKIIOYEHI B paboTy B COCTaBe COOPYKEHHA Ha
BECh IIEPUOJ €T'0 dKCILTyaTaluy. OrooBoK aHKepa JOKeH OBITh IOJHOCTBIO
TIOKPHIT aHTHKOPPO3HOHHBIM COCTaBOM MWIX 3AIIUTHBIM KONIAKOM M3 CTajH
WK IUIACTHKA.

8.7 ITonuMepHble PAcTBOPHI, KOTOPHIE 3aIPECCOBBIBAIOTCS MK
YKJIaABIBAIOTCA B KOHTPOJMPYEMBIX YCIOBHAX XU 00pasyloT Haf pacTATH-
BRIOIIMM JIEMEHTOM IOKpPBITHE TONIIMHOM He MeHEe 5 MM, JOILyCKaIOTCS B
Ka4ueCTBE JOJNIOBEYHBIX 3AIUTHEIX 000JOYEK IIPH YCIOBHH, YTO OHM CaMM
HUMEIOT 000JI04KY, He HalpshKeHs! U He Tpeckarotes [18].

8.8 TToxpBITHA ¢ HHTMOUTOPOM KOPPO3KMH He HOJDKHBI HAHOCHTHCA Ha
pacTaruBaeMele MeMeHTh]. Ho 0By MOTYT HaHOCUTBCS Ha OPYTHE CTATbHBIE
NETAIH, HallpUMeD, Ha OTIOPHBIC IIUTHI, KPBIUIKH H TPYOBL.
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8.9 BpemenHbIe aHKEPBI JOJDKHEI MMETh 3a1MTHBIH aHTHKOPPO3HOHHEIH
cJoit no Beelt coelt AnuHe. B 6aHIaXUPOBAaHHBIX aHKEPAX PEKOMEHIYeTCA
HCIIONB30BaTh TUTIACTHKOBYIO TPYOKY B CBOOONHOM YacCTH TATHM M NOKPEITHE
LEMEHTHBIM PacTBOpPOM TOMNUHON He MeHee 10 MM (He MeHee 20 MM
TIOKPBITHS B BONOMPOHUI[AEMEIX ¥ 10 MM B BONOHENPOHUITAEMBIX IPYHTaX).

8.10 B HecKaJIbHBIX IPYHTAX Y BPEMEHHBIX aHKEPOB C PACTAHYTOM TATOH
B 30HE 33/IeJIKU JOJDKEH OBITh 3aIITHEIM CIIOH U3 IEMEHTHOTO KaMHSI TOJIINHOH
He MeHee 30 MM.

8.11 B arpeccuBHOl cpesie cnenyeT 06eCIeYuTh 3aUTy OT KOPPO3HH
HE TOABKO MeTajula, HO M HEMEHTHOTO kaMHd, 6€TOHAa MM APyTOTo
TBEPJCIONIEr0 KOMIIO3UIIMOHHOTO MaTepyana. TONINUHY 3aIUTHOIO CJIOS
IIEMEHTHOT0 KaMHS B 30HE 3a/IEJIKH ITOCTOSHHOI'O aHKepa CIIEAYeT IIPUHIMATh
He Menee 50 MM.

8.12 JIns 3amuTEl OT KOPPO3UU TPOCOBLIX (NPAAEBBIX) aHKEPOB
DPEKOMEHIYETCS MCIONb30BaTh IIACTUKOBBIE TPYOKU, KOTOpPBIE UMEIOT
TopUPOBaHHEINA MPOGILIL BIOTE KOPHS U DIAIKHIL — BIONE IIOABYWKHOM YaCTH
aHkepa. IIpoCTpaHCTBO MEXIY TAroH M TpyOKO# HOJDKHO OBITH MOJIHOCTBIO
3aII0HEHO LIEMEHTHBIM PACTBOPOM II0 BCEH JUTHHE KOPHS.

8.13 AHKepHBIE IUTAHIY CTEPXKHEBBIX aHKEPOB HOJDKHBI ObITH IIOKPBITHI
aHTHKOPPO3MOHHBIMHU COCTaBaMH JI0 IT0CTABKH Ha INTOII@JAKy CTPOUTENCTBA.

8.14 VzonanuoHHbIE IOKPBITHA N0 CBROOOLHOM JUIMHE TATH CIEXYeT
ycTpauBaTh TakuM 06pa3zoM, YTOOHI Ha 3TOM yJ9acTKe HCKIIOYalach CBS3b
MEXIy apMaTypolt ¥ LEeMEHTHBIM KaMHeM 00ONUMEI. AHTHKOPPO3HOHHOE
IIOKPBITHE HE JODKHO IOBPEXAATHCS HITH Pa3pyLIATHCSA IIPU TPAHCIIOPTHPOBKE,
3aBEJCHUU B CKBRXKUHY U IPEIBAPUTENBHOM HaNpPKEHUU aHKEPa.

9 KoncTpynpoBaHue cBaifHO-2HKEPHOI0 COOPYKeHHsI

9.1 OOuHe NoJIOKEHUS

9.1.1 [l BO3BEAEHH CBaHO-aHKEPHBIX YAEPIKUBAIOIIX COOPY KEHUIA
PEKOMEH/IYETCS UCIIONb30BaTh CIIEAYIOIHE OCHOBHbIE KOHCTPYKTHBHBIE CXEMBbI
KpeTUIeHuH, KOTOphle NpUBeIeHs! Ha pucyHke 10 [19].

AHKEpHYIO CTeHY 1 HeGOJIBIIYIO CBaltHYIO CTeHKY (cM. pucyHox 10, a)
PEKOMEHMYeTCsl yCTpauBaTh B TOM CIIydae, €CITH yASPKUBAIOILYIO CTEHY
HEOOXOMUMO HAEeXHO 3aKPENHTh B HEMOCPEACTBEHHON GIM30CTH K
TIOBEPXHOCTH INTAHUPOBKY, HAIIPUMED, IIPH YCTPOUCTBE ABTOMOOYITBHBIX JOPOT
BJI0J1b HAOEPEXKHBIX UM NPHYAJIOB.

AEBKepHOe KpeIUIeHHe 4Yepe3 XeIe300eTOHHBIM aHKepHEIH Ky0 Win
aHKEPHYIO IUTHTY (CM. pUCyHOK 10,6) peKoMeHIyeTCs UCIIONB30BATh B CITydae
YCTpOMCTBa HCKYCCTBEHHOH HACKIIIN B 0OPaTHOH 3aCHIIIKE.
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a — AHKEPHOE KPEIUIEHHe B BHAC aHKePHOH CTeHbI WM HeOGOIBIION
CBafHOH CTeHKH; 6 — TO e, Jepes xKene300eTOHHBIA aHKepHLIH Ky6 win
AHKEPHYIO TUIHTY; B — KPEIUIEHHE C IIOMOLIBLIO IPeAHANPAKEHHOIO IPYHTOBOTO
aHKepa; T — TO K€, C HCTIOb30BAHNEM HAKIOHHRIX MUKPOCBaH

Pucynok 10 — OcHOBHBIE KOHCTPYKTHBHbIE CXeMbI CBalfHO-aHKePHBIX
YHAEPKHBAIOMIMX COOPYKEHMH

BapuanThl B) ¥ T) Ha pucynke 10 pexomMenmyloTes i ycTpoictsa
CBaHHO-aHKEPHLIX COOPYXKCHMH IPH HOAPE3KE €CTECTBEHHEIX CKJIOHOB H
OTKOCOB.

9.1.2 JIns conpsxeHus aBKEPOB CO CRAMHBIM PSILOM PEKOMEHIYETCs
TIPUMEHATH CEYIOIIME KOHCTPYKTUBHBIE CXEMBI.

° 3azesKa OroJJOBKa aHKEpa B POCTBEPK cBaifHoro psna (pucyHox 11).

N
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R

1 — cTeHxa pocTBEpKa; 2 — pOCTBEPK; 3 — cBax
Pucynok 11 — YerpoiicTso aHkepa uepe3 pocTBEPK CBailHOTO psixa
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° BypeHue aHkepa ¥ 3aJiellka OFOJIOBKa 10 LIEHTPY 3a6UPOYHOMN CBaK
pana Gypocexymuxcs cpai (pucyHok 12).

Pucynox 12 — Conpsixenue yepes 3a6MpOYHYIO CBAIO
° BypeHne aHKepa M 3aJieika OTONOBKa B MECTe CThika paGoueit u
3abupounoit crau psja Gypocekymuxcs cealt (pucyHox 13).
o

Pucynox 13 — Conpsoxerue gepes cTbix paGogelt 1 3a6upodHOH cBau
e [Tepenaya fgaBieHUs OT aHKEPOB Ha cBaiiHpId paAx depes
TOPU30HTANBHYIO PacHpeNeluTeNsHYI0 6anKy, PacloN0OKEHHYIO HHXKE
pocTBepka (plzlcyHOal; 14).

a — GypoBble cBau; 6 — MITYHT
Pucynok 14 — Conpsoxense 4epes ropu3OHTAIBHYIO
PpacnpeeUTeNbHYI0 banKy
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* [lepenava naBneHys OT RHKEPOB Ha CBalHEIM pAJ| yepe3 BepTHKAIILHEIE
pacnpenenuTenbHbIe Oaky, paciooXKeHHbIe HIDKE pOCTBEpKa (PHCYHOK 15).

O TR N MR N

PucyHok 15 — Conpsixenue 4epe3 BepTUKATBHYIO
pacupeenuTeNnbHyI0 OanKy

* BypeHue aHkepa U 3a[elIka OIOJIOBKA 10 LEHTPY pabouell cBau
(pucyHox 16).

a — Oypossle cBaw; 6 — HIYHT
Pucysox 16 — Conpsnkenue yepes neHTp paboyeii ceau

9.1.3 OronoBok aHkepa KOMKEH KOHCTPYMPOBATHCH Tak, YTOOH
BBLICPIKUBATE MAKCHMAJIBHOE YIJIOBOC OTKJIOHCHME PaCTATUBAIOLLICTO 3MIeMEHTa
zo 3° [20]. Ilpu aToM momyckaeTcs HaJeHHE PaspyIIArOmiero yCHIHA
PACTArUBAIOLIEro anemMeHTa 1o 97% P, rae P, — MakcuMansHoe ycuiue,
BOCIIPHHIMAaeMOe 3JIeMEeHTOM, KH.

9.1.4 PacyerHple JUaMETPEI CBaH H aHKEPOB CleAyeT NPMHMMATE [0
TEeXHHYECKHM XapaKTEPHUCTHKaM HPHMEHSeMOro o6OpynOBaHKA C YYeTOM
ocobeHHOCTEH DPUMEHEH A JaHHOM TEXHOJIOTHH B aHAJIOTMYHBIX IPYHTOBBIX
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yCIOBHUSIX. {1 IPOEKTHBIX IPOPabOTOK AOMYCKAETCS IPHHMMATh IHaMETPE
OypOBBIX CBail [10 JAHHBIM TaOJIHNbI 2.

Tabnuma 2 — PekoMeHIyeMble pacieTHbIE JHaMETphl CBai

PacueTHslit ;uamerp ceaii 6e3 PacueTHslit JuaMeTp cBait ¢ M3BNEKACMOH
MHBEHTapHOI o6canHol Tpy6sl, HHBEHTapHO# o6caaHoi Tpyboit, MM

40 -

530 -

630 620

720 750

820 880

1020 1080

1220 1300

1420 1500

9.1.5 TlpuMeHeHHe HeusBIeKaeMbIX oOcamHbIX TpyO cienyer
OTPAaHMYHMBATL B CBalMHO-aHKEPHBIX COOpYXeHUIX. Kak HCKIIOUeHHeE,
NIPUMEHEHUEe HEeM3BIEKaeMbIX 00CagHBIX TPYD HOIyCKaeTCs ¢ COINacHus
3aKa34MKa B CIIOXKHBIX E€OJIOTHYECKHUX YCJIOBUAX TOJBKO O OTMETKH BepXa
3aeNKu cBau (pUCyHOK 17). B ciyuae, eclii IpUMEHSAETCS Heu3BleKaeMast
obcanaas Tpyba BTOPUUHOTO MCIIONB30BAKUS, TO B PaCUeTe HE JOITYCKAETCs
YYUTBIBATh €€ U3THOHYIO KECTKOCTh. B ciiyuae, ecinu HeusBiekaeMas Tpyba
HOBas U €€ Pac4eTHBIN CPOK CITY)KObI aHTUKOPPO3MOHHOTO IOKPHITHS COBIAAAET

€O CPOKOM CITy>KOBI COOpYIKEHHUS, HOIycKaeTcs epefaya yepes Hee Harpy3Ku
OT aHKepa.

777 777777
H

/ |

o

0722222727 AZ 2727727 2

1 — IMHUIA NOPE3KU YYacTKa CKIIOHA ITOCJIe YCTpoliicTRa yaepxuBalomeH
KOHCTPYKLMY; 2 — cnabrlif rpyHT;
L., —anuua cBay, M; L, — IUIMHA 3a/IENIKH CBaK, M
Pucynoxk 17 —IIpiuMeHeHuE HeU3BIEKaeMbIX 00CaHbIX TPYO
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9.1.6 Paccrosuue OT HOZOMBEL (GyHIAMEHTA WIM Kpas TOA3EMHOLO
coopyxeHus Ao Gnrpxalined TOUKH KOPHSA TPYHTOBOTO aHKEpa HOJDKHO GBITh
He meHee 3 M (pucyHok 18,a), a OT MOBEPXHOCTH IUNIAHUPOBKH HIIH
€CTECTBCHHOI'O CKIIOHa — He MeHee 4 M (pucyHok 18,6).

0 7 A 8 _

77 77

23 M

Pucysox 18 — MunrmManeHoe paccrosuue (a, 6) 1o KOpHS aHKepa

9.1.7 PaccrofHue oT 3THX Jke 06BEKTOB O LEHTPa KOPHSA [PYHTOBOTO
aHKepa JOMKHO 6bITh He MeHee 4,5 M (prcyHox 19).

9.1.8 3apenxa ankepa (XopeHs) ZOJDKHA PACcTIONIATaTECs 38 TIpeeiaMu
PpacueTHOH 30HB! 00PYIIEHIS, BRINIOPA WK OBEPXHOCTH IpyHTa. PaccTosHue
oT jobof pacYeTHOH MOBEPXHOCTH OOPYMICHHS JO KOPHA aHKEpa JOIDKHO
Gerre He Menee 1,5 M wmm 0,2H, roe H —rau6onpmas BEICOTa YAEPIKUBAEMOTO
MaccuBa 3a II€pHOJ CTPOHTENLCTBA M HKCILUTYaTaUMH COOPYKEHHA C YIEeTOM
VeTnalicTRA RPEMAHHEIN. ThARINEH MM IPOTHOHOTO IOIMEIRI HIDKHETD

penbedam, M (cM. pucyHoK 19).

777 77 /77

Morenuuansuas 2
wy

NOBEPXHOCTh
PaspyICHKA é

77l

Pucynox 19 — Munumansroe 3antybneHue KOpHS aHKepa
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9.1.9 IIpoonbHOE PACCTOSHUC MEXKAY KOPHAMHU NapasiebHBIX aHKEPOB
B I1aHe S, MOMKHO GbITh PABHO TPEM IMAMETPaM KOPHS 2HKEPa, HO HE MeHee

1,2 M (pucynox 20) [21].
/

Cretia ~—

<
Sh

PucyHox 20 — PaccTosHue MeX Ty aHKEepaMH B TUTaHE

9.1.10 Ecnu Ha KPUBONMHEHHBIX Y4acTKaX COOpPYXXEHMI He ymaeTcs
ofecriednTh PacCTOAHME MEXIY aHKepaMy OfHOro spyca 6osee 1,2 M, 10
HeOOXOAMMO MEHATH YINIBI HakJIOHa aHKepOB Ac Tax, 4TOOHI cobmonanocs
MHHHMaJBHOE PACCTOAHME MEXIY KOPHAMH C Y4eTOM TEXHOJIOTHIECKOM
TIOTPEIHOCTH Ha YCTPOKMCTBO CKBAXHHBI B JaHHBIX IPYHTaX (PHCYHOK 21).

Sp2l2 M

Pucynok 21 — Pacriosnoxenue aHKEpOB Ha KPHBOJIMHEHHBIX yqacTKaxX
COOPYXEHHS

9.1.11 3anpemieHo pacronaraTs KOpeHb aHKEpa Ha IPaHHUIe TIeCYaHbIX

M VIMHHCTBIX HHKCHEPHO-TEONOTMYECKHX C0EB (PHCYHOK 22).
9.1.12 IlocTOAHHbBIE AHKEPH! B KAYECTBE OTTHKEK B IIPOTHBOONION3HEBBIX

KOHCTPYKLIMAX NOIDKHBI COYETATHCA CO CBAHBIMHU POCTBEPKAMH.
9.1.13 Jins moBsIeHus G $HEeKTUBHOCTH IPOTHBOOIHON3HEBBIE CBANHO-
aHKepHbIE COOPYXEHUA PEKOMEHIYETCS COYETATh C JIydEBBIM APEHAXKOM.

2



OIM 218.2.026-2012

u, 6

T~T T T o 7
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a, 6 ~ COOTRETCTBEHHO HENONYCTIMOE ¥ JONyCTHMOE PACTIOIONKEHUE
aHKEPOB
PucyHox 22 — Pacrionoxenye aHKEPOB Ha rpaHuIle HEKCHEPHO-
reoNIOr HUECKHX NEMEHTOB

9.1.14 Tlpy HanMMH DOA3EMHBIX BOJ CHeAyeT NpSAyCMaTpHBATh
THAPOHU3O0JALMIO 110 BEPXOBOM I'paHH TOMMOPHEIX CTEH H YCTPOHCTBO
3aCTEHHOTO APEHaXKa C BEIBOJOM RO 32 NIPEAEIL] OANHMPAcMOro rpyHTOBOTO
MaccuBa. [Ipy >ToM cremyeT y4YHTHIBATH BIMSHHE NTOHHXCHHA YpOBHA
TPYHTOBBIX BOA Ha NpHferaonye oObexThl (NMpy HATHIWM IPEHaXa) Wiu
Oappaxusifl 3¢9QexT (mpH OTCYTCTBUHM APEHAKA).

9.1.15 Coopyxenue, 110 BOIMOXHOCTH, JOJDKHO IEPEKPHIBATE BECH
OTION3HEBOH HJIH ONON3HEONACHHH Y4acTOK eAMHOH (criommHuoH)
KOHCTPYKLMEH M 3aKperuisThes B YCTOWIMBBIX IPYHTAX 32 €ro NpeHeIaMu.

9.1.16 TIpu HeoOGXOAMMOCTH, HONYCKAETCA ACMUTh COOPYXECHHE Ha
CEKIMMH MK IPHMEHSTD B IPEfieNaX ONOI3HEBOTO (ONI0/I3HEONACHOT0) YYacTKa
OTHENEHO CTOsMME coopyxeHHs. [IpH 5TOM cleAyeT YYHTHIBATH dddexr
[IPOCTPAHCTBEHHOTO BOIACHCTRUA ONON3HS € YICTOM Pa3HUIHON KECTKOCTH
OTHCHBHBIX CEKLIM. AHKEPHI COCSIHMX CEKIUH He JOMMKHBI IPOXOUTS OIIImKe
3 M X pac4eTHOH NOBEPXHOCTH CMEILIEHHA COCEIHHX OTACIHHO CTOSIIMX CEKIWH.

9.1.17 TIpOTSXEHHOCTH ¥ DACHONOXEHHE OTAECNBHO CTOSMHX
COOpYXeHHH CHeAyeT BHIOMPATh U3 YCNIOBHMA 00ECHeYeHUs YCTOHIHBOCTH
OIIOJI3HEROTO MAacCHBAa MEXJAY CMEXHRMH COODYXKECHUAMH ¥ BNUAHUA
OTHENBHBIX CEKIUM Ha CMEXKHBIS.

9.1.18 IlapamMeTps! KOHCTPYKIHH JOJDKHBI 00 CIETHBATE NPOYHOCTD U
YCTORYHBOCTL KaXJOH CeKUuH (OTAENBHO CTOSAMEro COOPYXEHUS) Ha
IEACTBYIOIYE ¥ NPOrHO3UPYEMBIE OTIONI3HEBbIE HAIPY3KY.

9.1.19 KoncTpykiws nepopMaMOHHEIX HIBOB JOJDKHA, KAK NPABUIO,
HCKJIIOYaTh MONEPEYHBIE CMEMEHNA CMEXHBIX CeKUMH OTHOCHTENBHO
IPOJXOJILHOM OCH COOPY>KEHHUH.

9.1.20 Tlonoxkenue nedopManHOHHEIX INBOB He PEKOMEHAYETCH
OPUHAMATE B MECTAX MAKCHMANLHBIX OMON3HEBBIX HArPy30K (HAUPUMED, B
cepeliMHEe ONONI3HEBOTO YYacTKa).
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9.1.21 B 0Onu1I0BOYHEIX NaHEIIX ¢ OOMBIIOH IIOBEPXHOCTHIO HATPEBA B
paitoHax co 3HaYUTEeNbHON aMILUIUTYIOM TeMIIEpaTypHBIX KosleOaHui cieayer
IpenycMaTpUBaTh TeMIepPaTypHO-Ae(hopMalHOHHEE IBH. JacTOTy
PAacIIONoXeHHs TeMIEPaTypHO-1e(OpMALOHHEIX IIBOB CIIeAYeT Ha3HA4YaTh
IO pesyibTaraM pacueTa TEMIEPaTypHEIX AedopManuil yAep KUBAOLIEro
COOPYXKCHHs WIM Ha3Ha4yaTh KOHCTPYKTHBHO IIO TpeOOBaHMAM COOTBETCT-
Byromux rmas CHul152-01-2003 (C1163.13330.2012).

9.1.22 Ilpu HaIM4MH pacdueTHOro 00OCHOBaHMUA AOIycKaeTcs
HCHOJB30BATH OOIUIIOBOUHYIO IAHENb B KAYECTBE PaclpeeUTeNbHON 6aIKku
AHKEPOB.

9.2 Anxepbl

9.2.1 HenpennanpspkeHHbIe OypPOMHBEKIMOHHBIE @HKEPBI CIEXyeT
TIPOCKTHUPOBATE KaK HENPEAHAIIPSAKCHHBIE JKeIe300€ TOHHBIE KOHCTPYKLIUA C
y4eToM TpeboBaHuil HOpM [22].

9.2.2 Vron HaKIOHa AHKEPHBIX CKBKUH HOINKEH 00eCcrieuuBaTh:

- IOJTyYEHHE OCTaTOYHOM MOITHOCTH IPyHTa Hal 3aJeJIKOH (KOpHEM);

- MHHMMAJIbHO JOIyCTHMYIO (MU TpeOyeMyl0) BEPTMKaIbHYIO
[IPUTPY3KY CTEHBI 32 CUET COOTBETCTBYIOLIEH COCTaBILIOLIEH aHKEPHOro
eI,

- pasMeIleHHE AaHKEPOB HMXKE NOA3EMHBIX KOHCTPYKUMH H
KOMMYHHKaUHUN MK MEXKIY HUMH.

9.2.3 KoHCTpYKIMA Oro0OBKa aHKepa AO/DKHA 00ecIiedHBaTh:

- MEHEMaNbHOCTb e¢ rabapuToB;

- HaJIe)KHOCTH 3aKpeIUICHMA aHKepa Ha COOpPYKEHUH;

- IPOCTOTY HATAXKEHHUA U OIIOKUPOBAHIA UPH MIPOSKTHOM YCHIIHH;

- BO3MOXXHOCTH IIOJAYU MHBEKIMOHHOM CMECH B BEPXHIOIO YacThb
CKBa)KMHBI IJI 3aIIMTEL TATH OT KOPPO3HH, a B ClTydae HeOOXOAUMOCTH — U B
30HY 33/IeJIK¥ aHKepa NPH OBTOPHOI MHBEKLUY;

- HEIONMYCTUMOCTh HaNpsDKEHUI U M3JIOMa TATH OT HOBODPOTA,
CMelIeHMs WM poruba ONOpHOH IUIUTE], HECOOCHOM IIepeNady YCHIIMS,;

- CHATHME Harpy3KH K JOIONHUTENBHOE 3arpyKeHNe aHKepa B IIpoliecce
WCTIBITAHMH 1 SKCILTyaTaIHH;

- OTCYTCTBHE OIIaCHBIX Ae(opmanuii B 30He Nepefady IPIKUMHOTO
YCIIMA OT aHKepa Ha COOpYKEHHE.

9.2.4 C yueToM BO3MOXKHOTO OTKJIOHEHMA OCH aHKEPA OT IPOEKTHOIO
HampaBlleHusA OpU OypeHMH CKBaXXHHBI CIeRyeT IpeXycMaTpHUBaTh
chepruecKue MOBEPXHOCTH HA KOHTAKTe CTONOPHBIX YCTPOMCTB C LENBIO
HCKIIOUEeHNUA ieperuba HampsaraeMou TATH.
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9.2.5 Tlpu Ha3HAaYECHHIM Pa3MePOB HECYIIHX 3JIEMEHTOB aHKepa (TOJIOBBI,
TArH, MyGTHI) HE06X0MMO CTPEMUTHCA K JOCTHKCHUIO UX PABHONIPOIHOCTH.

9.2.6 B ciTyyae HaNOPHBIX BOJ AULA IPENOTBPAICHUA MX TTOTIaJaHus B
COOpYKEHHUE CIENyeT IPeLyCcMaTpUBaTh YIULIOTHAIOIHE YCTPOHCTBA B YCThE
CKBRXXHHEI (OTBEPCTHA B CTEHKE, THUIIE U T.J.), & TAKKE IPOM3BOMUTE OypeHue
IO/ COKATBIM BO3LYXOM.

9.2.7 Pacnopku U LEHTPYIOIIKE ACTANH HE HOJDKHBI CO3IaBaTh
NPENATCTBUH] IS 3aIMBaEMOT0 paboyero pacTropa.

9.2.8 Ecnm pacmopky B IOCTOAHHBIX TPOCOBBIX aHKepax
YCTaHaBIIHBAIOTCSA BHE aHTMKOPPO3UIHON 060J0UKY, TO OHU JOMKHEL OBITH
H3TOTOBJICHBI U3 aBTHKOPPO3UMHOTO MaTepHaa.

9.2.9 B KOHCTpYKUMY aHKepa CIeRyeT NPeSyCMaTpHBaTh HE MEHee YeM
110 1Ba (hHKCaTOpa I LIEHTPUPOBAHIS TATH U 3aMKa B CKB)KHHE KaK I10 JUTHHAM
KODHSI, Tak ¥ CBOOOIHOM yacTy aHkepa [21].

9.2.10 Cnenyer uszberaTb CTHIKOB IO OJIMHE TATH, HO, TIPH
HEOOXOAMMOCTH, UX KOJIMYECTBO NPHHUMATh MUHUMAaNBHBIM. KOHCTpYKIMA
CTBIKOB JOJDKHA ObecreyuBaTh NPOCTOTY ¥ PaBHONIPOYHOCTH COSAMHEHHM.
CrepxHEBbIE aHKEPHl ¢ BUHTOBOM HaKaTKOM ROJKHE COEXHUHATBCSA
HaBMHYMBaeMbIMU MydTamu. KoHcTpykuua MyGhTOBBIX CO€IUHEHHH TAT
CTEPXXHEBBIX AHKEPOB J0JDKHA UCKII0YATh CaMOIIPOU3BOJIBHOE Pa3heNMHEHNE
TIPH yHapHO-BpaIlaTeNbHoM GypeHHH.

9.2.11 JInuHa aHKEpHBIX TAT JNOJDKHA HAa3HAYATHCA C YIETOM
BO3MOXHOCTH pa3MellleHUs] HaTDKHOro obopynoBanus (THAPOAOMKpATa,
YIIOPHOTO LUUIMHPA, YCTPOHCTBA I yIOpa THAPOJOMKpATa).

9.2.12 CpobonHas ovHa aHKepa (aHKepHas TAra) 10JbKHa OBITh HE MEHEE
SM.

9.2.13 He cnepxyet Ha3HauaTh 60Jee Tpex yIIMpeHUH 10 JUIMHE KOPHA
aHkepa. [1pu ycTpolicTBE OAHOIO YIIMPEHUA €ro CIeoyeT pa3MeIlaTh BBEPXY
(y pacTsHyTOr0) MIH BHH3Y (Y CXaTOro) KOpHS.

9.2.14 Ecnn Hecymelt cHocOOHOCTH aHKepa IO IPYHTY C OJTHUM KOPHEM
OKa3bIBAETCA HEJOCTATOYHO JUIS BOCIPHUATHS PAacYETHOH HArpyskH, TO
PEKOMeHIyeTCsI IPUMEHATh MYJIbTHUKOPHEBEIE aHKephl. IIpu sTom He
PEKOMEHIYeTCsl peycMaTpuBaTh Oonee Tpex KOpHel Ul OfHOro aHkepa.
VeTpoicTBO MYNETHKOPHEBBIX 2HKEPOB JOJDKHO BBITIONHATHECS TONBKO TPU
HayYHOM COIPOBOXCACHUHU TIPOEKTA.

9.2.15 C nespro NOBTOPHOH MHBEKLMHM CMECH B 30HE 3a/(ETIKH aHKEPEI
cnenyer ocHamath ruractMmaccoeeiMu (TOCT 18599-2001) wmnu
MmeTtannuyeckumu ('OCT 8734-75, T'OCT 8732-78, I'OCT 3262-75)
MamKeTHhIMH TpyOkamu. CoenuHseMble 3BeHbS TPYOOK HOJKHBI OBITh
TIIATENIBHO OTTOPLIOBAHBI ¥ HE UMETh BBICTYIIOB.
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9.3 Cpau

9.3.1 MuHUManpHOE KOHCTPYKTHBHOE NIPOJONILHOE apMUPOBAHEE CBaMH
IOJDKHO COOTBETCTBOBATH TPEOOBAHMAM TaONHIE 3.
Tab6nuua 3 — MUHUMAILHOE IPOJONBLHOE apMHUPOBAHUE

Pa3mep ceuenns cau Ac TInomiane ceueHus npoIaOIbHOr0
apMHpOBaHus As
<0.5 M’ 20,5% Ac
0,1-1,0 M* 20,0025 M*
>1,0 M2 <0,25% Ac

9.3.2 B xauecTBe IPOAOIBLHOIO apMHUPOBAHHUSA CBal PEKOMEHIYETCS
NIPMMEHATE HE MEHEE YETBIPEX CTepKHEH quameTpoM 12 M.

9.3.3 PaccTofHHE MEXAY NPOLONLHBIMU CTEPXKHAMU HOJDKHO
obecreunBaTh GecOpenITCTBEHHOE MPOXOXKICHHEe OCTOHHOU CMECH, HO He
6ostee 400 mm.

9.3.4 PaccTosHHUE B CBETYy MEXIY NPONOJBHBIMH CTEPKHAMH IIIH
CBA3KAaMM CTEP)KHEH He TOIDKHO OBITL MeHee 50 MM.

9.3.5 Ilpu nNpoJOIbHOM apMHUPOBAaHHH C HECKOJBKMMH CBA3KAMH
PEKOMEHIYeTCS:

- KOMMYECTBO CTePIKHEl B CBA3KAX A LMIMHAPHIECKIX OYpOBBIX CBaif
IPMHUMATB HE 6oee ABYX;

- CBA3KM CTEPXKHEH pacmoarate paauaibHO APYT 3a APYIOM,

- MUHMMAaIbHOE PACCTOAHME B CBETY MEXIY CTEPXKHAMH PasiIMUHBIX
CBA30K NIPHHIMATD O0Jiee IBYX AHAMETPOB CTEPIKHA WIK IIOIYTOPa JTUaMETPOB
Haubonplel GppaKiuy HEMEHTO0ETOHHOM CMECH; IPH STOM OIPENENIOIIHM
ABIIETCA OONblIEe 3HAYCHUE.

9.3.6 B 30H€ CTHIKOB PACCTOSHUE MEXTY CTEPIKHAMM apMaTypPbl MOMKET
OBITh YMEHBIICHO ITPHU YCI0BUU cobmoneHus TpeOoBaHui NeHCTBYIOMIUX HOPM
U1 MOHOJIUTHBIX JKeNe306e TOHHBIX KOHCTPYKITHIA.

9.3.7 Ilpu HeCUMMETPUUHOM IIPOLONTEHOM apMUPOBAHUM UPOEKTHYIO
OpHEHTALMIO apMaTypHOI'O Kapkaca IIPH YCTAaHOBKE B CKBa>KHHY H BO BPEMS
OeToHMpPOBAaHUA HEOOXOOUMO OOECIEYHBATE C IIOMOIIBI0 CHIELHANBHBIX
KOHCTPYKTUBHBIX PEIICHUM ¥ TeXHOJIOTHIECKIX MEPOIPHUATHH.

9.3.8 Tlpu KOHCTPYKTUBHOM YBEJIMYEHHUHM 3aIIUTHOIO CJosi OeTOHa B
arpeccHBHBIX cpenax Oonee ueM Ha 20 MM clieiyeT IPOBEPATh PacuETOM
OCTATOYHYIO JKECTKOCTh M NPOYHOCTH cBalt. [Ipu 3TOM nepeMelueHus
COOPY)KCHMA CIETyeT ONPEASNATh C y4eTOM IIOTepU IPOYHOCTH OeTOHaA 3a
BECH CPOK IKCILTyaTalMH.
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9.4 Muxpocsan

9.4.1 TIpu apmMupoBaHMH GypOMHBEKIMOHHEIX CBall IPOCTPAHCTREH-
HEIMH KapKacaMy WIH APYTEMH METaJLIMIeCKIMHE POKATHEIMY IPOGIIIIMA
CTHIKOBBIE COETMHEHYS OTAEIBHBIX DIEMEHTOB (CEKIHIf) MOI'YT OBITh CBAPHEIMH
Wi My(QTOBBIMH (CBHHYMBACMBIMU M ONIPECCOBBIBACMEBIMH). [IpH apMupo-
BaHUK 6yPOMHBEKIMOHHBIX CBall HEHTPAILHBIME CTED)KHAMH B 30HE CONpPKE-
H}S C POCTBEPKAMU JOMKHBI YCTPauBaThCs IPOCTPAHCTBEHHEIE KapKacsl Ha
JUIMHY He MeHee 1M U MCKITIOUEHHS CKAIBIBAaHUA LIEMEHTHOT'O KaMHSL.

9.4.2 TonmuHa 3alMHUTHOTO CJIoA GETOHA MIHM PAcTBOPa BOKPYT
apMaTyphl 6ypPOMHBEKIMOHHEIX CBall JODKHA OBITH He MeHee 50 MM.

9.4.3 Tlpu ycTpOHCTBE YAEPXKUBAIOIIMX COOPYKEHMI U3 HECKOMBKAX
PAIOB MUKpOCBal (BePTHUKATBHBIX, HAKTOHHBIX MK IIEPEKPECTHBIX PeLIETUATHIX,
BKJIOYAA 3AKPENIEHHBIC B ONHOM W MHOTHX YPOBHSX) apMAPOBAHHE KKIOr0
pAAa CBall AOMKHO YUUTBIBATD XapaKTep MX 3arpyXKeHHs B COOTBETCTBUH C
pacyeTHOH cxeMoH. ¥V ¢cBOGOIHO CTOANIMX, & TAKKe 3AIIEMICHHbIX HIDKE JHA
IUIaHUPOBKY CTEH MHKPOCBAK CO CTOPOHEI IPYHTA Leecoo6pasHo yeTpausaTh
HaKJIOHHBIMH B CTOPOHY MaCCHBA H apMHpPOBaTh HAa BOCIIPUATHE
PacTATMBAIOIIETO (aHKEPHOTO) YCHITHA.

9.4.4 B cucTeMe OrpaxIaloUiX MHOTOPSIHBIX CBAMHBIX CTEH MUKPOCBAK
JOJDKHBL MMETE B IUIaHe, KaK NPaBIIIO, IIAXMATHOE PACIION0XKEHNE (PHCYHOK
23,a). TonoBs! Beex cBail B TAKHX COOPY)KEHMSIX CIEAYET 3aMOHONUYUBATD B
of1eM pocTBepKe.
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1 — MUKpOCBay; 2 — aHKEPHL; 3 — 3AIMITHBIE CTEHKMY;
4 — pacTipenenUTeNbHbIE YIIOPHBIE II0sCa IS AHKEPOB
PucyHOK 23 — YCTPOMCTEO MHOTOPSAHEIX CBAMHBIX CTEH M3
GYpOUHBEKITHOHHEIX BEPTHKAILHEIX CBal (&) X BEPTHKAILHBIX H HAKIIOHHBIX

craii (6)
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9.4.5 YcTOHYMBOCTD MHOTOPSAHBIX CBAHHBIX CTEH IIPH BOCHPHUATHM
GOKOBOTO HaBICHUA IPYyHTA PEKOMEHIYETCS IOBHINIATH 3a CYET HAKJIOHHBIX
PA10B MUKpOCBaif, paboTalOMUX Ha pacTsLKeHue (PUCYHOK 23,0).

10 TexHosOrHs CTPOMTEIbLCTBA CBAHHO-AHKEPHOIO
€OOpYKEeHHU S

10.1 O61me nos1oKeHUs

10.1.1 Ilpu BBIOOpE TEXHOJIOTHM YCTPOMCTBA CBall peKOMEHIYeTCs
OTAaBaTh NPEANOYTEHHE TEM TEXHOJOTHIM, KOTOPhIE II03BOILIOT 00ECIIEUUTE
HOIy4YeHHEe FeOMETPHUECKH PAaBHOMEPHOrO CTBONA ¢ NPOESKTHONR M3ruOHON
KECTKOCTHI0. Ha 3Tane IpoeKTHBIX IPopaboToK PEKOMEHAYETCSI [I0JIb30BaThCs
CBEJCHISIMY U3 IPMWIOXKEHUA A, a IpK paboyeM IPOEKTHPOBAHUM CIEXYET
Yy4eCTh KOHKPETHBIE 0COOEHHOCTH NPUMEHIEMOro o0OpYHOBaHUA H, NPH
HE00X0JMMOCTH, YTOUHUTD IIPOEKTHOE PEIICHUE.

10.1.2 Jins MMKpOCBail ¥ aHKEPOB, HeCyllas CIoCOOHOCTh KOTOPBIX
ofecrneunBaeTca TpeHHEM IO OOKOBOM MOBEPXHOCTH, HEOOXOOUMO
HCIIONB30BaTh TaKUe METOXbl OyPeHUS U NPOMBIBKH, KOTOPBIE HE CHIDKAIOT
TPOQIILHOE CEYESHIE CKBAXUHBI,

10.1.3 Ecnu Henp3s NPeomoseTh IPEeNnsTCTBUA, BCTPETUBIIUECT B
npouecce OypeHus, pelieHUe O BO3MOXXHOCTH HCIOJIB30BAHMA CKBAXKHH IS
ycTpoiicTBa cBalf MM aHKEPOB [MOJKHA NIPHHATL OPraHM3aIus,
[POEKTHPOBaBILias CBaifHO-aHKepHOE coopyxenue. [1o oxoHuaHuK OypeHua
ciemyeT 3adMKCHPOBATh B HCIIONHUTEIRHOM HOKyMeHTaluM (aKkTHdecKkue
pa3sMepEl CKBaXKUH, OTMETKU HX YCTB, 32604 M pPaclONmOXKEHIT Kaxoi
CKBa)KHHBI B IUIaHeE, a TAIOKE YCTAHOBUTH COOTBETCTBUE THIIA ITPYHTa OCHOBaHIA
JaHHBIM MEDKEHEPHO-Te0NIOTUYeCKIX M3BICKaHMi (Ipu HeoOX0AMMOCTH, C
TpUBIEYEHHUEM [€0JI0Ta).

10.1.4 Ha cTaguy npoeKTUpOBaHKMA PEKOMEHIYETCs IIOJb30BaTHCS
TEXHOJIOTHYECKMMH JOIYCKAaMU Ha YCTPOHCTBO CBail, MIPUBEICHHLIMU B
Tabnuue 4, a Opy BBHIIONHEHHM PaboT CIELYeT YYUTHIBATh HHIKCHEPHO-
reoJIOTHYeCckre 0COOEHHOCTH IVIOMAAKHI M PUMEHAEMOTO 000pYIOBaHIA.
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Tabnuna 4-MaxcuMalbHble JOIYCKY Ha YCTPOUCTBO cBal

OneMeHTsl Homyctrmoe BeptukansHoe
YIEPXKUBAOLIETO OTKJIOHEHHE B IIIAHE B OTKJIOHEHHE, M
COOPYXEHHUS YPOBHE 3eMIIH, MM

BypoBkle cBau +75 1/75L
To xe, ¢ obcanHbIMU
TpyOaMH M TOBBILIEHHBIM +25 1/150L
KOHTpOJIEM KauecTBa
Tlorpyxaemple CBau H +75 1/75L
CBau KOJIOHHBI
To e, C IOBBILEHHLIM +25 1/250L
KOHTPOJIEM KauecTBa +10 1/400L

IMpuMeuanue—L — mmuna ceam, M
10.2 Aukeps!

10.2.1 Cnexyer u3beraTh HU3rOTOBIEHHUS OTAC/IHHBIX 3JIEMEHTOB WU
Y3J10B aHKepa Ha CTPOUTENbHOM rurontanke. KoMrmekryronpe aHkepa JOIDKHEL
IIOCTABIIATHECS HA CTPOUTENBHYIO IUTOIAMKY, KaK IPaBIIIO, B TOTOBOM BUJIE, HE
TpebyIomeM OYMCTKH OT IPs3y wix obedxupuranus. IIpy HeobxommmocTy,
OHHM HOJXHEI HMETh U 3TOTO CHENMANbHYIO YHIAKOBKY, ITO3BOJIAIOHIYIO
HCIIOJIB30BATh KOMILIEKTHBIH aHKep HIIH HEGOJBIILYIO CepHIO aHKEPOB.

10.2.2 YcTaHOBKA TATH aHKepa JOJDKHA OCYLIECTBIATHCS, KaK IPaBIuio,
B JieHb OypeHHs CKBaXXWHBI. ECIH 3amepxku He ynaercs usbexars, TO Bce
CKBaXXHMHBI JOJDKHBI OBITH 3aKpBITHl AJIS NPEIOTBPAILICHUI TPOHUKHOBEHHU
BOJIBL.

10.2.3 Ecnu HEBO3MOKHO YHANUTh U3 CKBAXKHHBI OCTATKH OypeHHUs, TO
OJIMHA CKBAXUHBI JODKHA OBITH YBeNH4eHa Ui 00eCTeyeHNs IPOeKTHOM
JvHBL. Bribop MeTona OypeHus DOJKeH MHUHUMU3UPOBATh OTPULIATENHEHOE
BO3JICHCTBHE Ha OKPYKAIOMUN IPYHT, NPUBOAINES K YMEHBIIGHHIO HECYLIEH
CII0COOHOCTH aHKepa.

10.2.4 B ciryvyae HCTIONB30BAHMA BO3LyXa VI OYHCTKHU 320051 CKBAMKHHBI
npu OypeHuw, mapameTpsl IPOLYBKH CleXyeT nopbuparh Tak, 9ToObl He
BO3HUKANO HApYILIEHUE CTPYKTYpPhl TPYHTA WK CHIDKEHHE €ro Hecymei
crioco6HOCTH.

10.2.5 TIpoknaaxu 1 HEeHTPHUPYIOIIKE YCTPOUCTBA PacioNaraloTcs Ha
paccrosHuH He 6071ee 3 M APYT OT APYTa, HO He MeHee OTHOT0 HEHTPUPYIOIIETo
YCTpPOMCTBA Ha SIIEMEHT TATH aHKepa.

10.2.6 [laBnerye pacTBOpa CIEAYeT H3MEPSATh Kak MOXKHO OIIIDKe K YCTHIO
CKBAXUHBI.
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10.2.7 B cBA3HBIX I'pyHTaX Nlepel HaTsDKEHUEM aHKepa PEeKOMEHIYETCs
BBDK/IATh BPEMs A0 3aBEPIICHUSA IIpoliecca KOHCOMUIAUMY IPYHTa.

10.2.8 JIng moBBILLICHUS TOYHOCTH PACIIONIOKEHHMA CBall B IUIaHe
PEKOMEHAYEeTCA IPUMEHATH (HOPLIAXTEL.

11. HcnbiTaHHA B KOHTPOJIb Ka4eCcTBa
11.1. O61ne nonoxKeHust

11.1.1 CocraB U 06beM MEPOIPHATHN IO KOHTPONIO Ka4ecTBa
CTPOHUTEJHCTBA M MCIBITAHUIO JIEMEHTOB CBaifHO-aHKEPHOTO COOPYXEHHA
OIpeneNAIoTCd INPOEKTHON opraHW3amueid ¢ ydeToM pasMmepa H
OTBETCTBEHHOCTH COODYMEHUS, CIIOMKHOCTH HHIKEHEPHO-TE0NOTHIECKHX
ycnoBuii ¥ TpeboBaHMH NeHCTBYIOINMX HOPMATHUBHBIX JOKYMEHTOB. OH MOXET
KOPPEKTHUPOBATHCA C YUETOM PEalIbHOTO KauecTBa CTPOUTEIILCTBA M JAHHBIX
HCIOJHHUTENBHON JOKYMEHTAITHH.

11.1.2 ABTOpCKMi HaA30p 3a CTPOUTENHCTBOM CBaifHO-aHKEPHBIX
COOpYyXeHHH, Kak npaBuio, obg3atened. Kak MCKIOUYEHHe, JOIyCKaeTCs
CTPOMTEJILCTBO B TPYRHOLOCTYIHBIX MECTaX BPEMEHHBIX COOpPYXeHuUH 0e3
ABTOPCKOTO HAZ30Da, €CIIH HX Pa3pyNIeHHE HE CBA3AHO C PHCKOM UL XKU3HU
Jroneit Wx IPHIMHEHNA 3HaYUTEIBEHOTO COIMAIHO-3KOHOMIYECKOTO yuepha.

11.1.3 KonTpons kayecTBa yCTpOMCTBa CBall M aHKEPOB CIEAYET
BBINOJIHATE alIpoOUpPOBaHHLIMH IPOMBILITIEHHBIMY METOJaMH, TIPUTOJHBIMU
U1 aHHOT'O BHAA KOHCTPYKIHM M TEXHOJOTHM YCTPOICTBA C yd4eTOM
TpeGoBaHui HACTOSINETO METOMYECKOTO JOKYMEHTA.

11.1.4 ObGecnieueHne 3KCILTYaTalIMOHHOM HaIEKHOCTH COOPYKEHH
clexyeT, KaK IpaBuiio, 00ecleynuBaTh NMyTeM COYETAHHUSI PacueTHO-
KOHCTPYKTHUBHBIX MEPONPHUATHH C HATYPHBIMU UCTIBITAHUAMHU OTAEIBHBIX
anemeHTOB. OfecnedeHue SKCITyaTalHOHHON HANEKHOCTH COOPYKEHMT
TOJIBKO 32 CYET PacieTHO-KOHCTPYKTHBHEIX MEPONPHATHI HOITyCKaeTcs B
UCKITIOYUTENBHBIX CITy4asX JUL1 BPDEMEHHBIX COOPY)KEHHH B TPYJHOAOCTYTIHBIX
MecTax, €CIIM MX Pa3pyllieHHe He CBA3aHO C PHCKOM Ui XKH3HH JIOAEH Wiu
OPUYMHEHHUS 3HAaYUTEILHOTO COLHMANbHO-9KOHOMHYECKOro yiep6ha.

11.1.5 B mpoexTax cBalfHO-aHKEPHBIX COOPYXEHHH PEKOMEHIYeTCs
IpexycMaTpPHUBaTh CiIeAyFOLHe BUILI HCIIBITAHUM Ha CTPOUTENBHOM IIOINaIKe
(Tabmuna 5).

IIpo6GHble MCIBITAaHUA MUKPOCBAif H aHKEPOB BBIIONHAIOTCA, Kak
TPaBMIIO, O HaJaJla CTPOUTENBCTBA C IIEJIBI0 ONPEACNeHU PaspyIlalomuX
Harpy3oK B IOCTPOCYHBIX YCIOBHAX. BKmodeHHe NMpoOHEIX MHKpOCBal M
aHKEpOB B COCTaB COOPYXEHHS, KaK NPaBUIIO, HE JOIyCKaeTCs.
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Tab6numas-— PekoMeHIyeMble BUIBI UCTIBITAHMIMA

Buz ucneiranui AuKepsl Mukpocsau Cpan
TIpo6Hsle HeNbITAHKA Jla Ha -
KoHTponsHbIE Tla Tl N
VCTIEITAHUA
IIpuemounsle T ) :
UCTIBITAHHUS
CrieruansHele B oco6brx B ocobsix B ocobbx
UCIIBITAHHUA clIyqasx clyyasx CIyqasx

KoRTponsHbIE HCIBITAHUA HECYIIeH CIIOCOOHOCTH MUKPOCBail U
AHKEPOB BBINONHAKOTCS, KaX IPaBHIO, B NPOIECCe CTPOUTENLCTBA AN
OIIEPaTHMBHOIO KOHTPOJIS Ha BCEX [IOCTOSHHBIX COOPYKEHIAX U, KaK IIPaBHUIIO,
Ha BpEMEHHBIX COOPYXEHHUAX B 00beMe TpeGOBaHMi IPOEKTa ¢ y4eTOM
TpeGoBaHUN NeHCTBYIOIMX HOPMAaTHUBOB M HACTOAIIEI0 METOXHYECKOrO
JIOKYMEHTA.

AHKepsl, IpOUIeRIIe KOHTPOJIbHBIE UCIBITAHMA, JOIyCKAETCA HE
[IOJBEPraTh IOBTOPHOMY Harpy»KE€HHIO B COCTaBe NPHUEMOYHBIX MCIBITAHUHA,
€CIU 10 JaHHBIM MOHHTODHMHIA COODYXEHHE MMEET NOIYCTHMBbIE
nedopmanyu.

CriennanbHbIE UCNBITAHUS BKIIOYAIOT NPOBEACHUE CIEAYIOIIUX
HCITBITAHUN.

° Cpait 1 MMKPOCBaif Ha CTATHHECKYIO BAABJIMBAIOIIYIO BEPTHKAIBHYIO
Harpy3Ky. BINoiHAeTCs KaK HCIIIOYSHHUE I OTAEIBHBIX CBall, yCTpauBaeMbIX
B HEOJHODOAHBIX TPYHTaX, €CJIH CYIIECTBYET yrpo3a NOTEpH
SKCILTyaTaLlMOHHOM HAJIEXHOCTH COOPY>KEHMSA 3a CUET OCAJKY OTIEIBHBIX CBal
OT AEHCTBUA BEPTUKAIBHOH COCTABIIAIONEH Harpy3KM yCHWIMS B aHKEpe.
Pemenne 0 HeOOXOAMMOCTH BHINOJNHEHHS UCHBITAHUA NPUHUMAETCA
MPOEKTHOI opraHu3auyeil Ha OCHOBE PE3yNBTAaTOB aBTOPCKOTO Ham30pa U
VICITOJIHUTEILHOM JOKYMEHTALUN Ha YCTPOHCTBO JaHHON CBau C y9acTHEM
TE€0JIOTOB, BEITIOJIHABIHMX U3BICKATENBCKUE pabOTEL

* Cpaii u MUKpPOCBall Ha FOPU3OHTAIBHYIO Harpy3Ky. BeImomHsaeTcs kak
HCKIIFOUEHHUE JUIS OTAENBHBIX CBal, yCTpauBaeMBbIX B CHIIBHO HEOJHOPOIHBIX
rpyHTax. Pemenue o He06X0AUMOCTH BBIIIOJIHEHUS UCIILITAHYS IPHHIMAeTCs
TIPOEKTHOM OpraHu3alliell Ha OCHOBE pe3yIbTaTOB aBTOPCKOIO HAaA3opa H
HCIIOJTHUTEIBHON NOKYMEHTALMU Ha YCTPONCTBO JaHHON CBaM C y4yacTHEM
T€0JI0TOB, BRITIONHABIIUX U3BICKATENbCKHUE PA0OTEHL

° AHKepOB, MUKPOCBall ¥ CBall Ha TUHAMUYECKHE HATPY3KU.

11.1.6 KpoMe BbIIIEIePEUHUCTEHHBIX UCILITAaHUM, IPOEKTOM MOTYT
IpeayCcMaTpUBaThCA APYTrHe BUIABI HCHOBLITAHMH (CTEHOOBBIE M T.A.),
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00y CIIOBIIEHHEIE 0COOSHHOCTIME KOHCTPYKIMH JIEMEHTOB CBalHO-aHKEPHOTO
COOPYKEHMsL MM TEXHOJOTHH €ro yCTPOHCTBAa B JaHHBIX MHDKEHEPHO-
T€OJIOTMYECKHUX YCIIOBHAX.

11.1.7 JIna mukpocBsaii, paboTarolmuX Ha BEIACPTHBAIOLIYIO HATPY3KY,
HCTIBITHIBAIOTCS ZIBE M3 EPBBIX 25 MUKPOCBai, a Aanee — 10 OAHOM U3 KaX ObIX
CIEIYIOMHUX 25 MUKpocBail. it MukpocBal, paboTaloMuX Ha CXKUMAIOLLYIO
WK CPE3bIBAIONIYIO HArPy3Ky, HCIILITHIBAKOTCS TPH U3 IIEPBBIX 25 MUKPOCBai,
a fasiee — 110 JBE M3 KK IBIX CIESAYIOIIHX 25 MUKPOCBAi.

11.1.8 Mcnerragus cBaif U aHKEPOB CIEAyeT IPOBOAUTE HE paHee
JOCTHKEHMS IEMEHTHBIM KaMHeM cTBoJIA 70%-HOoM pacueTHOM IPOYHOCTH.

11.2 TIpo0Bble NCIbITaHHSA MMKPOCBAH M aHKEPOB

11.2.1 IIpo6Hble ucHBITAHUS CHENyeT IPOBOAMTH, KAaK IPAaBWIO, B
HENOCPENCTBEHHOH OIM30CTH OT COOPYKEHHU Ha MIOIAAKE CTPOUTEIBCTBA
nu6o 3a ee mpejeNaMu NPY MASHTHYHOCTH I'PYHTOBBIX YCIOBHH I
IMOATBEPXKIEHU NPAaBUILHOCTH BhIOOpA KOHCTPYKUMH M TEXHOJOTHH
YCTpOMCTBa, YTOUHEHH: PACUETHBIX HArpy30K U3 YCIOBHA PaBHOIPOYHOCTH
BCEX 3JIeMEHTOB aHKepa MIIH MUKPOCBaH.

11.2.2 TIpoGHBle HCHBITAHUS AOJDKHBI NPEAIIECTBOBATE MPOLECCY
TIPOEKTHPOBAHMA COOPYKEHHA M IIPOBOAMTLCA HA CTafMy M3bICKaHui. IIpu
HAJIMYMY 3aPOEKTUPOBAHHOTO O0BEKTa PEe3yAbTaThl TAKUX MCIBITAHMMK
SBILIIOTCA OCHOBAHMEM [ULL KOPPEKTHPOBKY IMPUHATEIX KOHCTPYKTUBHBIX U
TEXHOJIOTHYECKHX PEIIECHMH IIPOEKTa.

11.2.3 Ha xaX/I0M Apyce ClleIyeT UCIBITHIBATh He MEHes TPeX NPOOHBIX
aHKepoB. VX ciemyeT pacronaraTh Ha TeX XK€ PACCTOSHILIX APYT OT APYTa K O
TEMH )K€ YIJIaMH, UTO U B 3alJPOEKTHPOBaHHOM COOPYKEHHUH.

11.2.4 TIpoGHbIe aHKEePBI ¥ MUKPOCBaK JODKHBI HA3HAYaThCA TakK, YTOOBI
IPOYHOCTh MX METaNIMYeCKHX 3JIEeMEHTOB NpeBhmana B 1,5 pasa
TIPOrHO3HUPYEMYIO HECYIIYIO CIIOCOGHOCTD 3aENKU B IPYHTE.

11.3 KoHTpOJIbHbIE HCTILITAHUS 2HKEPOB

11.3.1 KoHTpoJbHEIE HCILITAHIA JOJDKHBI IPOBOIAMTECH Ha KaXIOM
00BEKTe IPH YCTPONUCTBE aHKEPOB IJIsE ONEPATHBHOM IIPOBEPKH MX HeCyIleH
cr10c00HOCTH M IPUTOAHOCTH K JaubHelmelt 6e30macHol IKCILTyaTaluy B
cocTaBe coopyxeHus. IIpu 3TOM ClefyeT UCILITEIBATE IEPBBIE TPH aHKEPA U
OJIMH U3 AECSTH I10CIEIYIOMIUX.

11.3.2 MeToauka KOHTPOJIBHbBIX UCIIbITaHUH JOIDKHA IPHHIMATHCS [0
AHAJOTHHM C NPOOHBIMU IIPH HOBEJSHHH ONONHUTEIBHOHN Hapry3ku, Ipu
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KOTOpPO# 3akoHYEeHO 3arpyxenue ankepa N, He Menee 1,2 N Juis1 BpeMeHHBIX
anKepoB 1 10 1,5 N, — s noctosunsix (rae N, — pacaeTHOE MPONETHOE YCHITHE
Ha ankep, kH). B rpyHTax, cIIOCOGHBIX pazXIKaThcsAd NpH AUHAMMHECKUX
Harpy3kax W IpOSBIATh THKCOTPOIHBIE CBOMCTBA, CIEAYET OCYMIECTBIATH
TOJIKO OHOKPATHOE pasrpyeHue aHKepa IpH yCuin N,

11.3.3 B X0p¢e ucCIbITaHMi HOpMaJIbHbIE HAIIPSKCHUA B TAre HE AOJKHBI
TIPUBOAMTS K yaIHHeHuro 6onee 0,8% uid BpeMeHHbIX aHKepoB u 0,2% — s
MOCTOAHHBIX. IT0CIIe HACTYTUIEHHA CTaOMTH3AIMN NEpEMEIIEHIMI aHKEP CeayeT
pasrpy3uth 10 0, 1N , M3MEPHUTH OCTATOYHOE NEpPEMEIIIEHHUE, CHOBA 3aTPy3HTh
u 3abuKcHpOBaTh NpH ycunuu He Gonee 1,05N, ¢ yaeToM 06%aTHs CTOTIOPHOTO
yCTpOJHCTBa.

11.3.4 Ecnu B mpolecce 3KCIUTyaTalUdK OXHUAAIOTCS 3HAUUTENIbHbIE
M3MEHEHMA U KOJieOaH¥s BEJIMYHHBI BRIPHIBAIOLIETO YCHIIUS, HEOOXOAUMO
3arpyaTh aHKep LIMKIIHYeCKH HCTBITATEbHOM Harpy3Ko# 1o 1,5N .

11.3.5 TIpu KOHTPOJNBHBIX HCHBITAHUAX HOJDKHO OBITH YCTAHOBJIEHO:

- 3aTyXaHUe IepeMelieHu#t IpX UCIBITaTeIbHON Harpyske N_ Bo
BPEMEHHU ¥ BO3MOXHOCTb NEpeayy Ha aHKep NPOEKTHOro yeumus N ;

- COOTBETCTBUE AJIMHBI CBOOOAHO# YacTH aHKepa NPOEKTHOM JUTHHE.

11.3.6 Benmyuua yrpyrux nepeMelleHy TAr B JHana3oHe YCUIHiA oT
0,IN, no N, nomxHa 65ITh MEXTY 3HAYEHUAMH

N, -0,IN
=t 2.08¢
=08, )
N,-0,IN,
S= A Cet0SL), ©

rae S — BeqMYHMHA YNIPYTHX NepeMelleHuii Tar, M;

l «s B, — COOTBETCTBEHHO [IIMHA CBOGOAHOM M aHKEPHON 4aCTH
TATH, M;

E—Momyns ynpyrocti crany, MIla;

A — mioangs ceueHUs TACH aHKepa, M2,

11.3.7 Ecnu BeiuyMHa yNpyrod yacTH NepeMEINEHUs TATM aHKepa
MEHBIIe 3HAYEHHUs, ONpefeNleHHoro no ¢popmyne (5), To HeobxonuMo
HHMBHUTyaJIbHO OLIEHHTB aHKeP U II0CTe CPABHEHMA C Pe3yIBTaTaMHy IIPOOHBIX
HCITBITAHHH BHECTH COOTBETCTBYIOIINE KOPPEKTUBEI B IIPOEKT.
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11.4 IIpuemouHble HCOBITAHUS AHKEPOB

11.4.1 TIpueMoyHble MCHBITAHUA UPOBONATCA IJIS BCEX AHKEPOB B
coopyXeBuH. B XoAe 9THX HCIBITaHU HAarpyKeHHE HOKHO JOBOMMTHCA O
ucnbITaTesbHoM Harpysku N, pasHo# e menee 1,2N, i Bpemenibix 4 1,5N, ~
JU15 TIOCTOSHHbIX aHkepos. Harpysxu N, 1N, BbIAEpXHUBAIOTCA IO CTa0HIH3ALIH
[IEpEMEILEHNUH, a IPOMEXYTOUHbIE CTYNCHH HAarpyXeHus — [0 5 MHUH B
DIMHHUCTHIX M 10 2 MHH B NECYaHbIX M CKaJbHBIX FpyHTax. OcTaTouHsle
nedopMaumy A0MKHA PUKCHPORATRCA IPH YCHmun N,

TTo pesynpraTaM NpHEMOUYHBIX MCIBITaHHH cTposiTcs rpaduky
3aBMCHUMOCTH YIPYTHX nepeMemesuit ot Harpysku S = f(N) (pucynox 24).

Harpyska N, xH
P+ 0N, 04 08 N, 12 1,5N,
o |

Yipyrue iepesemneHns S, mm

1 — xpuBas OOLIMX NepeMEICHUHN TATH;
2 — KpHBEIE pa3rpy3Ky;
3,4 — KOOpMHATHI KPUBBIX YIIPYTHX IEPEMEIEHIM TATH, BHIYUCIEHHbIE
COOTBETCTBEHHO 10 Gopmymam (5) u (6)
Pucynok 24 — I'padHx 3aBECHUMOCTH NEpeMEIUEHHI TATH B FOJIOBE aHKEPa OT
BBIPHIBAIOIETO YCWIHS (IPUEMOYHBIE HCIILITAHMA)

11.4.2 IIpupamenus nepeMenicHHuil 3a OAMHAKOBBIE MHTEPBaIBI
BpeMeHH np¥ N, He HOJKHBI NPEBHINIATh 3HAYCHMH, MONYYEHHRIX HpH
KOHTPOJNbHBIX HCTIBITAHUSX.

11.4.3 Eciu coopyxeHMe ¢ BpeMEHHEBIMHU aHKEepaMH CITYXHT GoJiee Tpex
JI€T, TO FIO MCTEUESHHH 3TOI0 CPOKa CHOBA IPOBOJATCS MPHEMOUHbIEC UCIIHITAHHMA
aHKEPOB M MOBTOPAIOTCA Uepe3 KaK/ple 6 Mec.

11.4.4 B cny9asx Heo6X0AMMOCTH, IPH NPOBEACHHH NOBTOPHAIX
UCTILITaHM HecymeH cIoCOGHOCTH aHKEPOB MCCIISAOBaHMIO IIONBEPraOTCs
He MeHee 50% aHkepoB OT 00IIero ¥X KoNHYecTBa Ha 0OBeKTe.
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11.5 McnbiTaHus aHKEPOB M cBail Ha JelicTBHE
JUHAMHYECKHX Har py30K

11.5.1 Ecnu oxunaloTcs yckopeHus konebaHuit rpyHTa B OCHOBaHUU
KOpHS aHKepa WIN OCTPHA CBaK ¢ aMILTHTYo1 6oree 50 MKM, TO MX HECYINYIO
CIIOCOOHOCTh CIEeAYeT OIpeleNiTh ONBITHBIM IyTeM C HMHTanuel
MMHAMUYIECKOro BO3AEHCTBUA IpU MOMOLIM BHOpaTOpa, 3aKpEIUIEHHOTO B
OrOJIOBKE aHKepa W cBau. [Ipy 3TOM UCILITAHHSA aHKEPOB M CBal JOJNKHBI
NPOBOJAMTBECA HENOCPEACTBEHHO Ha IUIOI[aJKaX CTPOUTENHCTBA HIH
CYIIECTBYIOIHUX OOBEKTOB C aHAJNOTMYHBIMU TPYHTOBBIMH YCIOBHSMH,
o6ecniequBas 6€30I1aCHOCTD PACIIONIOKEHHBIX BONN3M 31aHNI ¥ COOPYKEHHHA.

11.5.2 CBay 1 aHKEpbI UCIIBITHIBAIOT UIMUTHMPOBAHHBIMU JUHAMMIEC-
KHMU BO3AEHCTBIAMU B CIIETYIOINEH TOCTIEA0BATENEHOCTH:

- MOHTHPYIOT YIIOpHbI€ KOHCTPYKIMH 1 MCIILITHIBAIOT AHKEPB! WITH CBaH
TIpY 3arpy>K€HUH CTaTM4YeCKOi Harpy3koi U QpuKcanueit nepeMemenuii Wiy
0CaloK;

- YCT@HaBIMBAIOT U3MEPHTEIBHYIO U PETHCTPHUPYIOINYIO aniapaTypy
Ha OrOJIOBOK aHKepa HJIM CBau M Ha IPYHT, NPHYEM NEPBUYHBLIEC
npeoOpasoBaTely pa3sMEILArOT Ha paccTOAHUH He Gonee 0,5 M 0T coopyeHui;

- IPOM3BOAAT KOHTPOJIbHbIE NUHAMUYECKHE BO3/ICHCTBUA Ha aHKEPHI
WIH CBay C perucTpalyeii mapaMeTpoB konebaHuli;

- tocie 06paboTku 3anucelt mapaMeTpoB KojaebaHu yTOUHAIOT COOT-
BETCTBUE MHTEHCUBHOCTH JMHAMHYECKOTO BO3JEHCTRHA POTHO3UPYEMOMY
3HAYEHHUIO H, NP HeoOXOJUMOCTH, MOBTOPHO CO3HAIOT YTOUHEHHBIE
KOHTPOJIbHbIE AUHAMHYECKHE BO3AEHCTBYS;

- IpH NIepefia4e CTATHIECKUX Harpy30K U IIOCNEAYIOIHX JHHAMYECKIUX
BO3JeHCTBHI M3MepAIOT 00nIMe U NONMOTHUTENbHBIE OCaAKHM CBal MM
NiepeMeIeHIs roJIoB aHKepOB ¢ HKcalyel nageHus 6I0KMPOBOYHOTO YCHITHS
B aHKEpax.

11.5.3 I1pu sKCIUTyaTaL¥ [IPEABAPUTENHHO HALIPSKEHHbLX HOCTOSHHbIX
AHKEPOB WM YBEJIHWYCHHOM CPOKE CIYXKOBl BPEMEHHBIX MOJDKEH
OCYINECTBIIATHCS B TEUEHHE TOfa KOHTPOJb OIOKHPOBOYHEIX yCHuumil ¢
TOYHOCTBIO MHCTPYMEHTANbHBIX M3MepeHuit g0 1%. B 3aBucumocTu or
PE3YyJILTaTOB KOHTPOJBHBIX CTILITAHMI METOINKA HX BEITIOJHEHHUS U 3HAYEHYIS
OJIOKHPOBOUHBIX YCIIHI MOTYT YTOUHSTHCS HayYHO-HCCIIEIOBATEIBCKOM
opraHu3amyel.

11.5.4 KoHTponb 610KMPOBOYHBIX YCHIIUK B aHKEPAX PEKOMEHIYETCs
OCYIIECTRIIATE B TEYEHHUE I'0OJIa C IIEPHOAMIHOCTHIO HE MEHEE IBYX Pa3 B HEMETIO.
YacToTa KOHTPOJIA MOXET KOPPEKTHPOBATHCS NPH H3MEHEHUH HHXEHEPHO-
reoJOTHYECKUX YCNOBUN W BIMAHUA APYTHX (akTopoB. B ciyudae
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BO3HMKHOBEHHA TeXHOTCHHBIX BO3EHCTBUH, CHIIBHO BIMSTOIIMX Ha paboTy
aHKEPOB, HE0OXO0IMMa SKCTPEHHAA TPOBEPKa B HUX OJIOKMPOBOYHLIX YCHIIMM.

11.5.5 Ilpu BBIABICHIM yMEHBIICHIS WK YBETMIEHHUA OIOKMPOBOYHBIX
ycunuit y aHkepoB Ha 25% u 6oiyee clelyeT BBIACHATH NPUYUHEI, a
HEPUOIMIHOCTH KOHTPOILHBIX M3MepeHui yIBOUTE. ECIIN 3HaY€HHA yCIWINH B
aHKepax IMPOJOJDKAOT M3MEHATHCS, TPpeOyeTCs SKCIIEPTHAS OLIEHKA COCTOSHMS
IIA YCTaHOBJIEHHsS HEOOXOZMMOCTU MPUHATHA CBOEBPEMEHHEBIX MEp II0
NPEROTBPAILECHMIO HEraTMBHBIX IIOCHEACTBHM.

11.5.6 Hapany ¢ xouTpoieM 6GI0KHMPOBOYHBIX YCHIMH B aHKEpax
He00X0AMMO NPOU3BOJUTH re0Je3UYECKIE U3MEPEHIS CMEIEHMI ITOINOPHOH
CTEHBI Ha OTMETKAX SIPyCOB KPEIUIEHHUI, a B KauecTBE MePOK Henecoobpa3Ho
HCIIONB30BAaTh OTONOBKM KOHTPONBHBIX aHKEPOB. YacToTa reofle3MIecKux
U3MepeHHuH NOJXKHAa COOTBETCTBOBAThH II€PHOMHMYHOTTH IIPOBEPKH
6I0KMPOBOYHBIX YCHIMI B IIEJISTX YCTAHOBACHUA My HUMU B3aUMOCBS3H U
3aKOHOMEPHOCTH M3MEHEHMA 3THX I1apaMeTPOB BO BPEMEHH.

11.5.7 Tlo maHHBIM HCHBITAHMN aHKEPOB CTATHUECKOM Harpyskoi
CIE/IYeT ONPESIATE KO3 purueHTs! xecTKoCTH K 110 dopmyse

K,=1,2N,/S, 0

e N, — 6noxuposoyHoe yeunue, kH;
S — mepemenieHMe TATU B T'OJOBE aHKEpa NPH HCIBITATEAbHOMN
Harpyske 1,2 N,, MM,
Kos¢pduument K pexoMeHayeTCs HCIONB30BATE B pacueTax
HalpsDKEHHO-1e)OPMHUPOBAHHOTO COCTOSAHMS aHKEPHBIX IIOAOPHBIX CTEH IIPU
NPOEKTHPOBAHUHM IIOCHIE TYIOIIIX aHATOTHUHBIX 00BEKTOB.

12. MouuTopuHT

12.1 MOHMTOPHHT CBalHO-aHKEPHBIX COOPYXEHHH INOJKEH
MPOBOAMTAECA COLNACHO peKoMeHmauui [23] u HacTOAIIEro METOAUYECKOTO
JOKYMEHTa.

12.2 JIna BeAeHUI MOHUTOPHUHIA PEKOMEHIYETCsI NPERXyCMaTpUBaTh
YCTaHOBKY CIELHAaJIbHBIX Ie0€3MIeCKUX MapoK, Kak IIPaBHIIO, Ha HeCylye
KOHCTPYKUMH BOIM3U U B ypOBHE aHKepOB. KOHCTPYKLMA Mapok JOJDKHA
IIO3BOJIATH BBIIOJHUTL [EOAE3MYECKHH KOHTPOJb BEPTUKANBHBIX U
TOPHM3OHTATIBHBIX IEPEMELIEHUM 110 ABYM IUI0CKOCTAM NPOEKIMIA — B IUIOCKOCTH
aHKEPOB U B IUIOCKOCTH (hacaa COOPY)KEHHUA.
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12.3 Cnenyer npeycMaTpHBaTh HE MEHEE IDITH FEOIE3NIECKIX MApOK
JUIs KOHTPOJIA 32 BEPTHKANLHLIME H IOPH3OHTaNBLHBIMH NePeMERICHHAMY
YAEPKHBACMOTO MACCHBa IpyHTa, pacnonaras Touku mabmopenwuit B
KPHTHIECKH BOKHBIX MecTax (pucyrox 25). Jlns coopyxenuii spicoroii Gonee
10 M MecTa YCTaHOBKH Ie0e3H4eCKIX MAPOK 1 JaTIAKOB CIACHAYET YTOUHATS
IO PEKOMEHAAMHAM KRaNHQUIAPOBAHHEOH OpraHu3anuy,

1; 2 —reonesnyecKue Mapky;
3— AaTUHKY AaBicHus rpyHTa )73 HOpOBO)"O JaBICHUA,
H — BBiCOTa YREPKUBAEMOTO MACCHBa IPYHTa, M; L — MakcHManbioe
PacCTOSHME YCTAHOBKH IEOACIHILCKHX MAPOK, M
Pucynok 25 — PexoMenyeMas cxeMa paccTaHOBKY Touek Habmonenns

12.4 PexoMenayeTCs MOCHE OKOBYAHUS paboT HPOJOIKATE KOHTPORE
TOPH30HTa IPYHTOBBIX BOJX WK KOHTPOJb IOPOBOTO HaBICHMA BOILI HO TEX
TIOP, HOKa He OyIeT NONTREPHKACHO OTCYTCTBHE OTPULATEALHOTO BIUSHES Ha
HECYINYIO CTIOCOOHOCTE CTEHKH.

12,5 B cirygae ycTaHOBKH KOMOGHHMPOBAHHOM MITYHTOROM CTEHKH, 1O
MEHbIIEH Mepe, B HECKONBKHX HPOMEXYTOUHBIX 3JEMEHTAX CHEAYET
HCOONL30BATE HHAMKATODH PA3PHIBA 3aMKOB. HiX HCHONE30BaHNe HEOOXOAIMO
110 Boel Iimy6GuHe mnyHTa.
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Tabnuna A.l- CpaBHeHHE TEXHOIOIHIM OypeHUs

Hpunoxenne A

CpaBHeHHEe TeXHOJIOTHI OypeHHH

Haspanne - I'pyHTOBEIE
TeXTONOFIH Onucanne OcobcHHOCTI S [Tpernmyuiectsa Henocratku
| 2 3 4 5 6

Yerpoficteo Odsa3aTensHBIM IMecxkut, OteyTcTRIe Bricokasa UeHa
OyponadHBHEIX YCIOBHEM BQIOHACHI- JONONHUTEILIIBIX denTomiTa

CBAIT IO 3AILUHTOMH KABAACTCH HICHHBIE 0Ca0K ApH Ormevactcs, 410
CAHICTOro NOCTOSHHOE TEKyUE- OrpanHISHIOM npu Gypenin noa
pacTeopa HaXO/KAEHHE MIACTHYHbIE OypeHin CRBaKHE FIUIIHCTLIM

HIDKHETO KOHLA TAHHBI I8 YCTPOHCTBA pacreopoi ¢

TpyObI HIKE
YPOBHS
MOBEPXHOCTH
Oetomna B
CKBAKHHE He
MeHEE ueM ma
[

6yponaduBuLIx cBait
B HEnoC-
pPeACTBERHOIL
onu3ocTIt OT
CYHICCTBYFOLIIX
COOPYIKSIHIH

HCMONB30BAHHEM
3} CTapeBLero
oQopynoBanHs
HPOHCXOIHT
OTKNOHEHHS
CKBa*XHHbBI Kak IO
MECTOno-
JIOFKEHIK, TAK H MO
BEPTHKAIH

ZI0Z-970°T°SIT INXO



Sy

1

Texnonorua
YCTpoHCTRa CBaii ¢
KOPOTKHMI
HPOXOAHBIMH
LTHEKAME

L

A
W

5*;;;. ' ;

1 Veruomn
WPUBOTO CTUNKY
15 TouRy Swpetord

TR 0
NENLKTAOR BTMETVR

A Hsoacuenie niamsn

© AaHOs et
wERoft rvosa

3 4 5 6
Tlps Gypemun Heckn, Oreyrersne Tipu Oypenuu
yepes npociofiki | monyrsepanie Bulpams 1 yaapos HMEET MEeCTo
TYTOTUTACTHYHBIX ¥ TYromaac- (uro maer BIIHIHHE HA MAcCHB
it THYHBIC BO3MOKHOCTh TPYRTA, 9TO BBOIHT
NORYTBEPABIX CYTAHHKH paBoTaTs BOMI3H OrpaHHYeHHE Ha
CYT/HHKOB WK CYIIECTBYIOIMX KO/THYECTBO
TTIHH CKOPOCTH 32aHHMi), BHICOKAA O0JHOBPEMEHHO
TIPOXOOKR Hecynax crocob- YCTPaHBASMBIX
CHIKACTCA, BOCTS cBall, BRICO- CRBANHE NpH
noToMy Kad npou3Bo- padote BOmI3N
HECOXOAIM BUTERSHOCTS {4-6 CYECTBYIOMMX
KOHTPOIb CKBax¥a rayGrnoit 34aHui
COOTHOLIEHHA 25 m B cmeny), {KOHKDPETHO MX
CKOPOCTH XOpoLiee Ka3ecTRO YHCNO
TIPONOIRH 1 3AnOARERHA onpenenserca INP
QACTOTHE CKBANMHE OeToBOM Ha OCHOBAHHHA
BpAIEHMA LHEKa 33 CYET MOAAYH 10 TeOMOHHTOPHHTA)

IS HCRIOUC MR
BHIHOCA M3
CKBAKHHLE Ha
AHEBHYIO
ROBEPXBOCTH
JIHHEIHETO TPYHTA

10/ JaBJCHHEM,
BEICOKAA TOYHOCTD
ROCTAHOBKH CRAif
{Bech nponece
KOHIPORHpYyeICH
TIPH IOMOLIM
GoproBoro
KOMIbIOTEPA)
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Ly

H 2 3 4 b &
Texsnonorus Texuonorus Tlecws, Buaicosas npons- Tipu verpoficee
HENPEPLIBROTD HEIAMEHIME 3N neaAyTBEpAbe BOJUTEABHOCTS {40 ¢Bait 1o
IPOXOIHOTO TPYHTOB, 1 TYromsac- 79 csall rnyOunok Texnonorny SOB-
LIHEKS HIH HMEIOHINX CHOMH, THIHHIE I3 M BOYIRI) Y wosonusr CFA
TexHonorus SOB- CYIIECTBEHHG CYFAHHKH BBHICOKOE KaUEUTRO NPORCXOINUT
xononun CFA OTRHYBIOUINECH 33NONBEHMA THKCOTPOTHOE

TIO APOYROCTH ckBakBib OeTOHOM, | pa3synpodHerue
Tay6uuna crait 13K Kak GeroHuad FPYHIZ B DKONO~
OFpARINEH] cmecs nopaseres yos | ceafiHom Maccase,
18-20 m, BABREBALH FIDH CACACTBHEM Wero
2 CTEHKH ~ posomy Berowa- BBEACHO
i2-15m Hacoca OTpasiNeHHe 1o 2
OrassBacy BUIKOE HCROALIOBAHIO
sAngHHe Ha DMIZKO shnusy
PACHONOIBEHBLIC CYHIECTBYIOMHX
OGREKTH B CRCANRN 3NBHHH, e
TPYHTOBBIX MOIYNb
} Yerasoms 2 Florpywesne 3 Hhmesenue YCAOB#ASY. Jedopaanuy
GYPABOTD CTIRKD WHeKO BTk FONOHRES ?::;’;ﬂ:j;::ﬁ“ TPYHT2 MECHBIIE
wTouy fypen 301 ‘:1’:;"’“"5 ot Gevom 5 MIla, a yron
BHYTDSHHETO

TPCHHE MCHBILE
19°

Bricoxasg cropocts
(hHALTPRLIMH HAK
HaAHE CTpYiHBIX
BOJ APHBOAHT K
ofpasosamitin
TIOKANbHELIN
ocnalneRHnX 308
OTHOCHTENBHO
YYBCTBUTENLHE! K
CEHCMAYECRUM
BOsASHCTBUAM

ZI0T-970°TSIT WXO
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1 3 4 5 6
Texsnonorus Tlpu ycrpolicrse Boznonacs-~ Orcyrcrsre Hessicoxas
yerpoHicTsa csail crali no JanHoH EHHBIE BHAHAMIYECKHX H RPOH3BOTHTENb~
N0 3aITod TeXHOIOFUH HECKH, TJIHHB BHODBUHOHHBIX HOCTH
obcannoil Tpydst ocoBoe BHiI- BO3RCHCTBHA Ha

#5

| Yevascska Syposoro 2 Norpyzesue ofcasuol 3 Horpysense

CXUHLS HA TOUKY
Sypewn

TPYOR A0 spoexTroll APMOKIPEACE
omveTkH. Hianesenne B CKBARIHY
FpyATa 10y 08ca A0

TPYOH

Mamue HeoO-
xonauMo 08pa-
THTH H3 TO, ¥TO
8O BpEMA
NPOXOKACRUA
BOAOHACHITEH~
HEIX TPYHTOB BO
H3bemanue
BEIIOPA FPYHTA B
CKBaKNHE,
neobxomumo
CO31ABATH WIH
FPYRTOBYI)
Bpodxy Sonpwoi
AMUHLL, HAH
wibkTOUHOE
AXBJICHHE C
DOMOILBIO BOIBY
WIH THHHCTOTO
pacTsopa

FPYHT, 4TO AenaeT
BO3MOKHBIM YCT~
po¥cTBO cBail
BOnH2A CymIecT-
BYIKOUIHX 30aHH#E 1
COOPYKEHBH
Boamomuocrs
pazlypuBanua gax
H3BNEYEHHA BanYHOB
3anonnexne
CHBANTITHE
TIPOH3BOIHICH HYepes
GETOHONMTHYIO
1py0y, uTo
HCKAIOYaeT
obpasopaHue 1meeK
MIPH HATFFYHIE B
CKBaNKHHE
apMaTYpPHOLo
xapxaca
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i 2 3 4 5 &
Texuonoras Hanuune Bce pannt Orcytcrene myma | Bricoxan
ABOHHOTO CHCTEMEL JHCTIePCHAIX IHIUHMEIX CTORMOCTE
ppamatens Double KBOHHOTO FPYHTOB BAGPAHPAOHHBIX ofopyaosania
Rotary BpamaTens: {HECBAIHBIR pO3acHCTBHHA Bricokas cxo-

BepXHRit ILI0THHE nozsonser POCTD PIUTHTP-
BpARIATENk TPYHTHI, HITHL, YCTpauBaTh CBaK LM HOH HATHYHE
TDPEBOANT B TBEPALIE BOm3H CTPYHEBIX BOJI
ABIKEHBE TAMHE) CYMIEeCTEYIOUHX TIPHBOIMT K
HENPephIBHEI 31anHil obpazosanuio
BPOXOIHOH UMK, Bsicokas npomus- NOKENBHBIX
e sy AIAIHL a HoicTHi — BOJHTENBHOCTE — JO ocnabneHHbIX 301
ik ﬁfg % TIOBOPAYHBAET 24 ceait rryGunoH OTHOCHTERBHO
R i obcamnyro pydy O 25 M B CMeHY qYBCTBUTEbHEL
| Yeraomka 2 Bypemue pa npo- 3 Berosuponsnne B TEPOTHBOIIO- Bosmoxs#ocTs K ceffcMugecKuM
GYPOBORD CTREKA eXXTHIO OTMETRY  CKBAKHITH uepes
2 TOURy ¢ o OBpEMCHRBDS IO BQIOHRY NOKBOM BHIIONIARTE BO3ACHCTBHAM
Gypesms oot e :ggxﬁﬁz’c‘i’;ﬂﬁ Hanpasiesnn KOHCTPYKUHH «CTEHA
PR g ool 5 rpywTe» I

(Renot vpainerne)

CEKyIHXCH cBai
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Texnonorna Yerpausaercs TinoTHeie Bricoxas Tlipn maccoBom
ycrpofictsa 6e3 BHIEMKH TIECKH, CKOpOCTh NPOM3BOACTBE
HaOMBHBIX CBafi FPYHTA © FIMHB ycrpoiicTsa paloT BOSMOXEH
YOROTHEHUA YIUIOTHERHEM CKBAXHH BBHIOP IPYHTA
DbDS CTEHOK Otreyrerne

CKBROKHHEY BHOpaumy
TIOCPENACTBOM CHKBDKHHB! HMEIOT
APHMEHCHIA TIaJKHE 1
pabouero TIPOYHEIE CTCHKH
oprana -

pacxaruixa

1 Yerauoska
OvpoBoro CT3RER
HI TOTRY

2 Horpyxenne
Gvposor
BECTPYMCRI2 T
CRCTEMOT Y ILIOTRE -
HUR 20 NPOKTHOHR
onMeTRR
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