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OTPACJIEBO# JOPOXHBII METOAUYECKUN JOKYMEHT

PeKOMeH}JaHHH 0 NPHMEHEHHIO COBPEMEHHBIX MHOT'OCJIOHHBIX
KOMIIO3HIIHOHHBIX JICHTOYHBIX IPEH ITPH BO3BCACHHH HachbInel HA CIa0bIX

OCHOBaHHAX

1 O06nacTb npHMeHeHUst

1.1 Hacrosimuil oTpacneBo# JOPOXKHEIH METOAMYIECKUH HOKYMEHT (nayee —
OJIM) ycraHaBIdBaeT  IOJNOXEHHS,  pPETJaMEHTHPYIOIIHE  NPUMEHCHHE
COBpPEMEHHBIX KOMIIO3HLIUOHHEIX JICHTOYHBIX JPeH (Iajee — reoipeH) B KadecTre
BpEMEHHBEIX (Ha [EpHOX KOHCOJHIAIMHM CcNabbIX TPYHTOB) 3JIEMEHTOB
BEPTUKATBHOTO [pPEeHaXa U1 YCKOPeHHS KOHCONMJANUH CcrabhlXx TPyHTOB
OCHOBaHHU# HachIllell NPH CTPOUTENHLCTBE M PEKOHCTPYKIHMH aBTOMOOHMIBHBIX
JIOpOT.

1.2 OIM CcomepKHT DPEKOMEHAEUMH IO pAlUOHANBHBEIM 00JACTAM
IPUMEHEHHS Te0apeH, TPeOOBaHUSIM K UX CBOHCTBAM, METOIMKE HPOEKTHPOBAHUS
U TEXHOJIOTMH IIPOU3BOACTBa pabOT IPH YCTaHOBKE reoipeH.

1.3 Tlomoxenus Hacrosmero OJIM mnpenHasHayeHbl AN TNPHUMEHEHHS
OPraHM3alHsIMH, BBIOJHAIOMMMH paboThL IT0 MIPOESKTHPOBAHAIO U CTPOUTENBCTBY
ABTOMOOMJILHBIX JOPOT, PACIOJIOKEHHBIX HA YYacTKaXx PaclpoCTpaHeHHs ClabbIx

TPYHTOB.

2 HopmaTuBHbIE CCBLIKH

B nacrosmem OJIM HCmoJib30BaHb! CCHUIKH Ha CIIEAYIOMIUE JIOKYMEHTBHI:

T'OCT 12.3.002-2014 Cucrema crannapros OesonacHocTr Tpyzna. IIponeccsl
npoussojcTBernse. O0Iue TpeboBanns 6€30MacCHOCTH

T'OCT 12.3.005.75 MexrocynapcTBeHHBI# cTannapT. Cucrema cTaHRApTOB

6e3omacHocTH Tpyaa. Paborsl okpacounsie. Ob1ue TpeGoBaHuUs Ge301aCHOCTH.
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FOCT 12248-2010 [I'pyntel. MeTon mabOpaTOpHOTO —OIpeneNeHus
XapaKTePUCTHK IPOYHOCTH ¥ NehOpMUPYEMOCTH

I'OCT 15902.2-2003 IlomoTHa HeTkaHBle. MeETOMBI  ONpeENeHHS
CTPYKTYPHBIX XapaKTepUCTUK

I'OCT 32731-2014 [oporm aBTOMOOWIIBHBIE OOIIEro MOJL3OBAHUS.
TpeboBaHuUs K HPOBEIEHUIO CTPOUTENLHOTO KOHTPOJIS

I'OCT 32756-2014 Jloporm aBTOMOOHIBHBIE O0OIEro IOIB30BAHUSL.
TpeboBaHus K IPOBECHAIO IPOMEXKYTOIHOM IPHEMKH BHIOJIHEHHBIX paboT

I'OCT 32868-2014 [Hoporm aBTOMOOWIBHEIE OOIOErO IOJH30BAHMA.
TpebGoBanus K NPOBEACHHIO HHKEHEPHO-TCONIOTHIECKUX H3bICKAHMUIHA

I'OCT P 50276-92 Marepunaibl TeoTeKCTHIbHBIE. MeETOI OmpeneNeH s
TOJIIUHEI IIPYU OIIPEAEIEHHBIX JaBICHUIX

TOCT P 50277-92 Marepuanbl reoTeKCTHIbHBIE. MeTton ompeneneHus
TOBEPXHOCTHOH INIOTHOCTH

T'OCT P 52608-2006 Matepuanbl reoTeKCTHIbHBIE. METOABI OmpeneeHns
BOJIOIPOHHUIIAEMOCTH

T'OCT P 53238-2008 Marepuansl reOTeKCTHIbHBIE. MeTON OnpenenecHus
XapaKTepHCTHK HOp

I'OCT P 55028-2012 [oporn aBTOMOOMJIBHBEIE OOIIEro MONB30BaHUA.
MarepHraisl reoCHHTETHYECKHE ISl IOPOXKHOTrO cTpouTenbcTBa. Kiaccnbukanms,
TEPMUHBI U OIIPE/IEEHHS

I'OCT P 55030-2012 Jloporu aBTOMOGHJIBHBIE OOIIEr0 MOJB30OBAHMUS.
Marepuaigbl T'€OCHHTETHYECKHE M IOPOXKHOTO CTPOUTENhCTBa. Mertoa
OIpeZieIeHUs IPOYHOCTH IIPU PACTDKEHUH

T'OCT P 55031-2012 Jloporm aBTOMOOHJBbHBIE OOLIEr0 IONB30BAHHUL.
Marepuansl TeOCHHTCTHYCCKHE M JOPOXKHOTO CTPOMTENHCTBA. Mertox
oIlpeielIeHHs YCTONYHBOCTH K YIIBTPahHOISTOBOMY U3ITyIEHUIO

I'OCT P 55033-2012 Jlopor# aBTOMOOHMIJIBHBIE OOLIEr0 IOJH30BAHMS.
Marepraibl TCOCHHTCTHYeCKHE Il JOPOXKHOTO CTPOHTENLCTBA. MeToxn
ollpesieIeHNs THOKOCTH IIPH OTPHLATENBHEIX TEMIIepaTypax
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IF'OCT P 55035-2012 J[oporm aBTOMOOWIBHBEIE OOIIEro ITOJIb30BAHHUSL.
Marepuansl TEOCHHTETHYeCKHe [UIS JOPOKHOIO CTPOHTENbCTBA. Meron
OIIpe/IeNIeHUs YCTOHYNBOCTH K arpeCCHBHBIM CpeziaM

IMHCT 317-2018 Jloporm aBTOMOOWIBHEIE OOINErc  IIOJB30BAaHHUA.
Marepuansl reocunTernyueckie. KoHTpoas kadecTsa

CIl 2.2.2.1327-03 TI'mrueHumdeckue TpeGOBaHUA K  OpraHHM3AIUH
TEXHOJIOTMYECKUX IPOIIECCOB, IPOU3BOJCTBEHHOMY OOOPYHOBaHHIO M paboueMmy
HHCTPYMEHTY

CII 11-105-97 VnxxeHepHO-Ie0IOTHYSCKHe H3BICKAHUS IS CTPOHTENbCTBRA.
Yacte [. O6mue mpasuia Mpou3BOACTBA paboT

CIT 22.13330.2011 OcnoBanus 3naHuit U cOOpyKeHUH (aKTyaln3HpoBaHHAs
penaxmus CHull 2.02.01-83%)

CIT 34.13330.2012 ABTOMOOWIBHEIE JOPOTH (aKTyaJM3HpOBaHHAs
penaxuus CHull 2.02.05-85%)

CIl  78.13330.2012 Coxm  mpaBun.  ABTOMOOHJIBHBIE  JIOPOTH.
AxryanusupoBanHas pegakuus CHull 3.06.03-85

T'OCT 33068-2014 (EN 13252:2005) Marepranbl reOCHHTETHIECKHE JUIs

JpeHaxHbIX cucreM. Obiye TeXHUYecKrne TpeOoBaHHs

3 TepmuHbl, onpegeeHusi, 0003HAYEHHS H COKPallleHHS

B  mHacrosmem OJIM  npuMeHeHB  Ccledylollie  TEPMHHBI €
COOTBETCTBYIOLIMMH OTpeIeIIEHAAMH, a TakKe 0003HAUSHHUS U COKPAIICHU:

3.1 akTHBHas 30HA CKATHSA (AKTHBHAA CkAMaeMas Toyma H,, ): Tommua
OCHOBAHHS IT0]] HACKIBIO, COCTOSALIAS U3 ClabbIX IPYHTOR WM MX BKIIOYAIONIAS,
BIMSIONIas Ha Ie(popMaluio caaboro OCHOBAHUS HPH NPUIOXKEHHU Harpy3Kd U
ompenensemas B coorBeTcTBHM ¢ m. 7.25 CII 34.13330.2012 (mpu pacueTHOM
060CHOBaHNH — B COOTBETCTBHH ¢ MyHKTamu 3.21, 3.22, 3.23 ITocobus [1]).

3.2 BepTHKaJbHOE [peHHpOBaHMe ocHoBaHHs: KoHCTpyKTHBHO-
TEXHOJIOTMYECKOE pelleHHe I YCKOPEHHs KOHCOIMJALUM OCHOBAHUS HACHIIH,

3



OJIM 218.3.048-2019

CIIO)KEHHOTO CIaObIMH BOJOHACHINIEHHBIMH TIPYHTaMH, IIyTeM YCTpOMHCTBa
BEPTHKAIBHBIX JIpeH (IECYAaHBIX, reoJpeH), 00ecneYnBaroIuX COKpalleHue IyTH
¢$brIBTPaMK BOIEI, OTKUMAEMOM U3 ¢Naboil ToMImIH.

3.3 BomomponyckHasi CHOCOGHOCTh B IJIOCKOCTH JICHTOUHOMH TeoJpeHbl
(in-plane flow capacity — q,): O6beM BOJBI, IPOIyCKaeMOH uepe3 eAMHHIY
IMPHHBI TeOIPEHE! TIPH ONPEIEICHHOM I'PajIeHTe Hanopa — 1/(M-¢), M°/c.

3.4 ppenupyomas cHocoGHOCThL JieHTouHOH Treoapennt (discharge
capacity — qy): O0seM Boxbl, IPONMYCKaeMOi reoApeHoil Yepe3 ee MOonepedHoe
CceueHHe 3a eIUHHIly BpEeMEHH Npu TpaJHeHTe Hamopa, paBHOM exuHuie (Ji/c,
M3/roz[).

3.5 xoHcosMAaanus: 3aTryxaroilee BO BpeMeHH nehopMupoBan¥ie ciabbIx
TPYHTOB IO BO3ZAeHCTBHEM BHeIIHeld HarpysKkH, BHIPa)KAaeMO€ HHTEHCHBHOCTBIO
OCaaKd WA ee BEeIHYHHOM ¥ HOpPMHpYeMoe IeHCTBYIOLIMME JOKyMEHTaMH
CIT 34.13330.2012, TTocobue [1] B 3aBECHMOCTH OT THAIA MOKPHITHSI.

3.6 kodddunHeHT KoHcoaupaumu ciaabbix rpyHToB (C): Ilokasarens,
XapaKTepHU3yIOmHui cKopocTh nehopMalliy IPYHTa IIPH OCTOSIHHOM HaNPSHKCHAH
B BeprukanbHoM (C,) u ropuzonTansHoM (C,) HampapieHHX 3a Cu4eT GUILTPAIHH
BoAEl ((QHUIBTPAIMOHHOM KOHCONHAAUNH) M OHmpeNeNsSeMBIii B COOTBETCTBHH C
I'OCT 12248.

3.7 nenrouHas Apena: I['eomosioca B ompenenenun I'OCT P 55028,
IpeAcTaBIsAiomas cob6oif neHTy IHpHHON 5-15 cM W3 TICOCHHTETHYECKHX
MaTepHalioB, NpelHA3HAYEHHYI0 [UII YCKOPEHHMs KOHCOJIMIALUH [PYHTOB
OCHOBaHHil HacHIlel 3a CUeT COKpallleHWs NyTH (GUIBTPAlMH, OTXKATHSA BOIBI
BJIOJIb JIPEHBI.

3.8 MHorociolinas KOMIOINNHOHHAS JIEHTOYHAfd [ApeHa (reojapena):
Kom6unupoBannas reononoca B onpeaenxenun ['OCT P 55028, npencrasnsrornas
co00Hl JICHTOYHYIO JPeHY, COCTOSIIYIO M3 BHEINHell O0OJIOUKH W3 HETKAaHOTO
TEOTEKCTUIIBHOTO MaTepHana, BEIIOIHSIOMero GYHKIUH QUIBTpa, CepACYHHKA U3
reoIuIacTMacChl C INPOJONBHBIM pH(ISHHEM WIH HHOIO T€OCHHTETHYECKOrO
Mmarepuana, GpopMHPYIOIEr0 CTPYKTYPY T'€OAPEHbI, 00eCIeUHBAIOIIEr0 IPOIYCK
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BOIBI BHONb Hee, W NpelHa3Ha4yeHHass JJIA YCKOPEHHs KOHCOIMIAHNWA TPYHTOB
OCHOBaHHM HackIlel 3a CYeT COKpaLIeHNs Iy TH (GUILTPAKH.

3.9 pabouan nmaardopma: Crod mecuyaHOro IpyHTa, PasMEIaeMEBIH, Kak
OpaBujIo, Ha pasjeldomeil Ipocraoiike H3 TeOTeKCTHILHOTO —MaTepuaia,
obecreunBalOmK BO3MOXHOCTE PAabOTHl 3aHATHIX HA CTPOMTENLCTBE MAIlMH H
MEXaHM3MOB K SBJLIOLIUNACS OAHOBPEMEHHO HHKHEH YaCThIO 3eMIITHOTO TI0JIOTHA.

3.10 pacuyeTHass ApeHHpYIOWasds CHOCOGHOCTHL JIEHTOYHOH TreoJpeHbI
(qwp): [peHmpylolliass ~ CMOCOOGHOCTL ~ JICHTOYHOM [EOAPEHBl €  YUETOM
SKCIIyaTallHOHHEIX (aKTOpPOB, BIMAIOMMX Ha Hee (o0XaTWe, HapylneHHe
TreoOMeTpUH, 3alIeHue), Ji/c, M/ror.

3.11 cnabble ocHoBaHmsi: (CHOBAaHWS, COJACpPXKAl[U€ CIIOH TPYHTORB
MOMHOCTBIO Oosiee 0,5 M, oTHocsmuecs K cnaObiM (CBS3HBIM MHHEpPAIBHEBIM,
OpPraHM4YeCKUM, OpraHOMHHEpaNbHBIM TPYHTaM C IPOYHOCTBIO Ha CIOBHI NPH
WCIBITAaHAM 10 cxeMe BpamareibHoro cpeza Meree 0,075 MIla nnu monynem
ocanku Gonee 50 mMm/M npu Harpyske 0,25 MIla, MomyneM ZedopManuu HIke
5,0 MITa).

3.12 crenmenb koHcoamaanmuu cjxadoro ocuHosanus (Q,): OrHoleHue
nedopmanup caboro OCHOBaHWS B OUPENENICHHEIH NepHoJ| MOCHe MPHIIOKEHHS
Harpy3KH K BeJIMYMHE KOHEYHOH JlepopManuu Ipy TOH ke HarpysKe.

3.13 ygenbHasi BOAONPONMYCKHAS CHOCOOHOCTH JIEHTOYHOH reogpeHbI
(transmissivity — Q): Bomompomycknas cmocoOHOCTh B TUIOCKOCTH I'€OJPEHBI,
BbIpaKeHHas [PH TPaJiieHTe HAlOpa, PaBHOM GAMHHANE — I/(M-C), mc.

3.14 ’xBHBaJICHTHBIH JHamMeTp reojapens! (dy): YcioBHas NpHHUMaeMas
B pacyeTax BeJIMYMHA AHAMETPa KPyra ¢ INIHHOH OKPYKHOCTH, paBHOU NEpUMETPY

TEOIPEHBI B IOTNIEPEYHOM €€ CEUSHUH.
4 Oomue MoJoXKEeHHs
4.1 TeompeHbl mnpenHa3HAYeHbI [UIs IOBBHILEHUs 3P eKTHBHOCTH

OpHMEHEHHsST TEXHOJIOTHMH  BEPTHKAIBHOTO JPEHHPOBAHHUS, IIO3BOISIOIIEH
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YCKOPUTh KOHCOJIMJAIMIO cnabbhlX BOJOHACBHIIEHHBIX TIPYHTOB OCHOBaHMIA
Hachllled 3a CYeT COKpalleHHs INyTH GHIBTPalWK BOJBI, OTXKHMaeMOH 10
BepTUKATBbHBIM TeogpeHaM u3 Tommu cnaboro rpyHTa. [loBhINeHHe
93 (EKTUBHOCTH TEXHONOTHH TPU WCIOJb30BAHUN TEOIPEH JOCTHTaeTCs B
pesynbTare:

-IIOBBILIEHHON JIPEHUPYIOINEN CIOCOBHOCTH re0fpeH;

-COKpallleHUs CTPOUTENIBHEIX 3aTpar;

-TTOBBILIEHHUS TPOU3BOIUTEILHOCTH paboT.

4.2 Hacrosmmit TOKyMEHT periaMeHTHpyeT IpHMEHEeHHe T'eofipeH, B TOM
YHUClle B COYETaHWH, NPH HEOOXOIMMOCTH, C BPEMEHHON IPUIPY3KOH HIH
BaKyyMHpOBaHMEM OCHOBaHHsA, jmgomonusis mnonoxenus CII 34.13330.2012,
IMoco6us [1] ¢ yueToM ocobeHHOCTEH CBOMCTB COBPEMEHHBIX KOMIO3HIMOHHBIX
JICHTOYHBIX IPEH U TEXHOJIOTUH UX yCTAaHOBKH.

4.3 PamuoHaNbHBIE YCIOBHS IPUMEHCHHS BEPTHUKAIBHOTO JPEHHUPOBAHHS
reoJpeHaMH:

-HaJlyke OpraHUYecKhX WIH MHHEPAIbHBIX BOIOHACHIIIEHHBIX CNAbBIX
TPYHTOB B OCHOBaHWH HACHIIH C Ko3pduireHToM GUIBTPALUH B AMaNa3oHe OT
1-107° m/cytku no 0,5 M/CyTKm HpH moKasaTele TeKydecTH He Hmke 0,75 (s
[VIMHACTEIX TPYHTOB), KO3(dumueHTe BogoHacemmeHus He Hmwke 0,8 (ams
HECBS3HBIX [PYHTOB), BIaXHOCTH He HIXKe 600 % (mns TOpGAHBIX IPYHTOB);

-MOIIHOCTh TOJIIY OCYIIaeMBIX CIIabBIX I'PYHTOB — B JMala30HE OT 5 M 0
40 M;

-MHTEHCHBHOCTh OC3JIKM OCHOBAaHH IIOJ BECOM HACHIIIM HUNH €€ BeIMYMHA B
OTHOIIECHWHM KOHEYHOM pacyeTHOM OCAJKH HE COOTBETCTBYIOT HOPMHPYEMBIM
TpeGOBaHHAM Ha MOMEHT YCTPOMCTBA MOKPLITHS JOPOKHOMH OXEXKIbI;

-yCTOMYMBOCTh HACHIIM OOECIEYMBAECTCS HIM He O0ecledHBaeTcs MpH
peryimmpyeMoM (MeIUICHHOM) pEXHME e¢ BO3BEJCHHs (THIBI OCHOBaHHS IIO
crenenn ycroiuusocrd I, II B coorBercrBuH ¢ KiaccHpukanue# mynkta 3.36
ITocobuss [1]); mpm HeobGecmeueHHo#t ycroitunBoctdn (Tunm III ocHOBaHMA)
BEPTHUKAJIFHOE JPCHAPOBAaHWE TEOApPEHAMH  MOXET HPUMEHSThCA Ui
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npe/iBapUTENEHON KOHCOMMAAUMA B COYETaHHW C JPYIHMH KOHCTPYKTHBHEIMH
pELICHUSMH, HANpPAaBJICHHBIMH HA IOBBIICHUE YCTOWYHUBOCTH (H3MEHECHHE
TEOMETPHHN HACBIIH, YCTPOMCTBO apMHUPYIOIINX IPOCIOEK U3 F€OCHHTETHYECKUX
MAaTepHUAaJIOB).

4.4 CaolicTBa TNpPUMEHSEMBIX TEOAPEH JIOJDKHBI COOTBETCTBOBATH
nmapaMeTpaM, perjaMeHTAPYeMbIM HONOXKEHHWSMH pasjfella 5  HacTOSIIEro
JokyMeHTa. HeoOXomUMBIM YCIOBHEM HX NPUMEHCHHA SBISETCS HalHuue
TEXHAYECKOH NOKYMEHTallM, TrapaHTHpylomel cobmoneHne TEXHMYECKHX
TpeboBaHmii pasnena 5 (CTAHHAPTH OpraHW3AUUM TPOU3BOAMTENS, 3AKIIOYCHHS
HIIH WHBIE JOKYMEHTHI, OATBEPXK/AlOIIHe 006IacTh IIPUMEHEHN U COOTBETCTBUE
IapaMeTPOB CBOMCTB reoApeH 0TpacleBEIM TpeOOBaHUIM).

4.5 KOHCTpYKTHBHO-TEXHOJOTHYECKOE pelleHHe 110 IMPUMEHCHHIO
BEPTUKANBHOTO JPEHHPOBAHMS TEOJpPEHaMH Ha3HAdaeTci Ha OCHOBE METONHUKH
IPOEKTHPOBAHUS B COOTBETCTBHUH C PA3ENOM 6, TEXHONOrUA MIPOH3BOJACTBA PaboT
— B COOTBeTCTBHH ¢ pa3felnoM 7 HacTosmero NOKyMeHTa. lIpenBapuTensHo
JOOJDKHBI ~ OBITh  BBIIONHEHBl  MH)XXEHEPHO-TEONOTMYeCKHe  HM3BICKAaHUS B
cootBercTBUM C monoxeHusamu I'OCT 32868, CII 11-105-97, Tocobus [1],
OIIpeieNie kbl Pa3sHOBUAHOCTY ¥ CBOWCTBA CIIAOBIX IPYHTOB.

4.6 BBIOOp KOHCTPYKTHBHO-TEXHOJOTMYECKUX DEIUCHHH BBIMOIHIIOT Ha
OCHOBE TEXHMKO-3KOHOMHYECKOIO COIIOCTaBIEHMS BapuaHTOB. B oTHomeHWH
OCHOBHOI'O aNbTE€PHATHBHOTO peIIeHHS II0 BEPTUKAILHOMY IPEHHPOBAHHIO
IecyaHBIMH JpeHaMHU IpIMEHeHHe TeOJpeH HMeeT CIICYIOIIHUe TPenMyIecTBa:

-TIOBHIIICHHAS NPOM3BOJUTENBHOCTh IIPH BBINIONHEHHH pPaboT (COTHH
METpOB I'e0/IpeH B CMEHY);

-IpUMEHEHHe MaTepHualia 3aBOJICKOI0 H3TOTOBIICHHUS C rapaHTHPOBAHHEIMU
IlapaMeTpaMH CBOMCTB B3aMeH JeDHIMTHOrO Ui OOJBIIMHCTBA DETHOHOB
CTPOUTENLCTBA Ilecka ¢ TpebyeMbM KoaduimenToM GUIBTPAIUA BEHIILE

6 M/CYTKH;
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-CHIDKEHHE OGBEMOB HNPUMEHSEMBIX MAaTepHUaIOB H IPY30MEPEBO30K, UTO
NPHBOAUT, KaK NPaBHIO, K CHIDKCHHIO eIAHOBPEMEHHBIX 3aTpar Ha
CTPOUTENLCTBO;

-IIPHMEHEHHE CTaHJAPTHOTO BBICOKOMPOM3BOAUTENLHOTO 00OPYIOBAHUA
IpH YCTAaHOBKE TreolpeH, MOJOMpaeMOro B 3aBUCHMOCTH OT  YCJIOBHH
OpOW3BOACTBA paboT (Kak IMpaBAIO, NPHUMEHSETCH METOJ CTATHYECKOro
OpOIABIMBaHUA) H HCKIIOUEHHE WIH CHIDKeHAe OObEeMOB IPUMEHEHWHs
ZIOPOTOCTOSIHIMX, MeHee MPOM3BOAMTENBHBIX OypoBHIX paboT, TpeGyeMbIX NpH

yCTpOHCTBE ITECUAHEIX JPeH.

5 Pexomenganun mno TEXHHYC¢CKHM XapaKkTepHCTHKAM

KOMIIO3HIIHOHHBIX JIEHTOYHbIX re0/ipeH H METOAAM ONPEAEJCHHUA HX CBO#CTB

5.1 TeompeHel MOMKHBI OTBe4aTh TpeOOBaHWAM MO (opMe IOCTABKH,
CTpyKType (moxpasmes 5.2), reOMeTPHH, MOKa3aTelIiM MEXaHHYECKHX H BOJHO-
¢usnyecknx cBoMCTB (Mompazmen 5.3), cpoky CHyxOhl H CTOHKOCTH K
BO3/IEHCTBUIO OTAENBHEIX arpecCHBHHEIX (akTopoB (moapasgen 5.5).

5.2 T'eoxpeHsI AOIDKHBI IOCTABIATHCS B BUIE CBEPHYTHIX B pyJOHBI (OyXThI)
nent jmuao# 150300 M, mupuno# 50-150 MM (cranaapTHas mupuHa 100 MM),
TONIMHHON 3—6 MM H COCTOSTH M3 CepOedYHHKa, (OPMHPYIOWEro OOBEMHYIO
CTPYKTYpY TeOOpeHBl, OO0eCeuMBalollero NpPOIMyCK BOABI BROJIb Hee, H
pAcCIIONIOKEHHO® BOKPYI CepledHHKa BHemmHell 00OJOYKM U3 HETKAHOTro
EOTEKCTAIIBHOTO MaTepuana, BBIIOTHAOIIETO byHKIIR bunbTpa,
obecrieynBaromero  OTCYTCTBHE  (OrpaHWuYeHHe) KOIbMATAI[MA  TeOJPEeHBI
YaCTHUIAMH OKpyXalollero rpyHra. BHemnss oGonouka (Guubtp) momkHa GbITh
3aMKHYTa B TONEPEYHOM CEYSHHH, MOXET COEOUHATHCS B OTHENBHBIX TOYKAX C
cepaeyHuKoM. CepJcYHMK BBINOJIHAETCA H3 TIeOIUIACTMAcChl C IPOJONBHBEIM
pudieHneM, reomara HMIM  IOPYTHX  TEOCHHTETMYECKHX  MAaTEPHAJIOB,

obecrieunBaronux TpedyeMble BOIHO-(GU3MIECKre CBOMCTBA reojpeHsl. Tumosas
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¢opMa MOCTaBKM U TUIOBBIE INONEPEYHBIE CeyeHMsS IeONPEH HPEeICTABICHH HA

pUcyHKax 1, 2.

1 —peHaxHbI#i cepaeYHHK; 2 — GUIBTP (HETKAHbIH re0TEKCTUIILHBIN MaTepuan); 3 — pylIoH

(6yxTa) reoapens

Pucynok 1 — O61mas cxema u THIOBas (hopMa IOCTaBKHM JIEHTOUHOM reoJipeHEl

Tur 1 - reOPeHa ¢ KaHAsTbHEIM CEPABUHMKOM W 3KPENTIEHHBIM Ha HeM (UNLTPOM 3
: - e 2
/A ok
Tt 2 - FeOfPEHE C KAHANBHEIM COPABHHVKOM 1 0BOPaYABAIOLIM erD (DUITLTHON
3 | - 1 1 £ 1.1 i 1. 1 31 1 1 1 1 7 7 1 F f F 1 3 3 7 1 3 1
I/».,V.vl. i 1 X .1 1 1 1. 1 1 I\] I\I 1 ¥ 1 313 11131 N 2

3/1’ UN 3 - FEQAPEHE C CEPABUHMKOM 13 ROMATA © 0BOPAHMBRIDIINM €10 (IMALTPOM, 3ANEHATAHHLIM NO KPanM

BT R
AN N

1 — npendpyrommit cepIeUHHK ((OKECTKHIT» TIaCTMACCOBBIN); 2 — QUILTP U3 HETKAHOTO
TeOTEKCTHIBHOTO MaTepHalia; 3 — MecTa COSAMHEHHs! CEPIICUHHKa ¢ QUIBTPOM; 4 —

JPSHUPYIOIINHI CepAeYHUK («MATKUM» U3 TeoMara)

Pucynok 2 — TunoBele nonepeyssle CEUEHUs JIEHTOYHBIX T€OIPEH
5.3 TeompeHBl IO/KHBI OTBEYATh TPEOOBaHUSIM II0 TIE€OMETPHYECKHM
XapaKTepUCTHKaM, TOKA3aTesIM CBOMCTB, 3aBUCSIINM OT YCIOBHN IIPUMEHEHHS.

[TokaszaTemy, XapakTepu3ylollue BOJHO-(QU3UYECKME  CBOMCTBA,  JIOJKHEI
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YTOUHATHCSL Ha OCHOBE pacueTa IO mojpasfeny 6.3 HacTOAINEro JOKYMEHTA.
PexoMennyeMble MUHUMAaNbHBIE 3HaYEHHUs IIOKa3aTellell CBOMCTB Mpe/ICTaBJICHB B
tabuie 1.

Tabnumma 1 — PekoMeHoyeMble MHHHMAalbHbIE 3HAYEHHS TIE€OMETPHYECKHX

XapaKTCPUCTUK U OCHOBHBIX Q)nsnko-MexaHqucmx CBOMCTB JIEHTOYHBIX reoapcH

INoka3aTenb CBOMCTB Pexomenyemsie Meron onpeneneHus
3HAYECHUS
1 IToka3aTenu Juis reOAPEHH] B LIEIOM
1.1 F'eoMeTpHyeckue nokazaTend
1.1.1 Tonmmuna npu aasieHnn 2 xl1a, He MeHEE, MM 3 I'OCT P 50276 *
1.1.2 Iupusna, MM 50-150 TOCT 15902.1, mo6oii,
obecneyuBaromuii
TOYHOCTh 3aMepa = 0,1 MM
1.2 Mexanuyeckue CBOHCTBa
1.2.1 IpodHoCTh Mpy pacTsHKeHUM, He MeHee, KH/M, npu
YCTaHOBKE Ha DIIyOMHY:
-n0 10 Mm; 13 T'OCT P 55030 *
-oT 10 M 10 20 M; 20
-Gonee 20 M 25
1.2.2 OrHOCHTENBEHOE YATHHEHNE NIpU Harpyske 5 kH/M, He 10 TOCT P 55030
6outee, %
1.2.3 OTHOCHTENbHAA IIPOYHOCTE IUBOB MIPH IPOAOILHOM 50 IMonpasaen 7.6 OJM
COE/IMHCHUH JIEHTOYHBIX APEH, He MeHee, % K POYHOCTH IO 218.5.006-2010 * [2]
myHKTy 1.2.1
1.3 Ipenupyromas cnoco6HOCTS (q,,;) [pH JaBTeHuU 350 ITa, I'OCT P 52608,
rpajuenTe Hanopa 0,1, He MeHee, /¢ (M/To1), PH YCTAHOBKE noapasnen 5.4
Ha IIyOMHY:
-0 10 M; 0,01 (315)
-0T 10 M 10 20 M; 0,04 (1260)
-6osee 20 M 0,05 (1580)
1.4 TTOBepPXHOCTHAA IUIOTHOCTD, T/M” He mopmupyetcs | TOCT P 50277
2 IMTokazaTenu mns GubTpa reopeHsl
2.1 TIpodHOCTh IIpH pacTKCHNH, He MeHee, KH/M, mpu T'OCT P 55030
YCTaHOBKE Ha [IyOuHY:
-0 25 M 3
-25 M ¥ BBIIIE 6
2.2 OTHOCHTEIILHOE yIUIHHEHNE [PV MAKCHMAJIGHOM HArPY3Ke, 10 I'OCT P 55030
He MeHee, %
2.3 KoadpdymeHT $pubTpalmy, He MeHee, M/CYTKA 10 T'OCT P 52608
2.4 XapaKkTepucTHKa OTKPBITEIX TTop Ogg, He 6oee, MK 80 I'OCT P 53238
" Hoxasarems no mynxram 1.1.1, 1.2 OHpENENSIOTCA Ha 06pa3nax MMPUHOM, COOTBETCTRYIOLIEH [IMPUHE FE0APEH.

" 3HaueHue NOBEPXHOCTHOM MIOTHOCTH HE HOPMHPYETCS, HO KOHTPOIMPYETCH POUIBOIUTENEM M TIOTPEGHTENEM 1O

JAOKYMCEHTaM IIPOMU3BOOUTEIA.

5.4 OmnpeneneHue moKkazaresnei,

CIIOCOGHOCTh T€O/IpeH  (IpeHHupyromIas

CIIOCOOHOCTH

qw

XapakTepu3yriux BOAOOTBOAAMIYIO

BOJIONPOIYCKHAas

CIIOCOGHOCTE ¢, yIelbHas BOIONIPOIyCKHas CIMOCOOHOCTH (), BBIIONHSIOT IIO

I'OCT P 52608 (upuMeHHTENHHO K OMNpEAE/IEHHIO BOMOIPOHHMIAEMOCTH B

IJIOCKOCTH TIOJIOTHA) C YYETOM CIIEAYIOIUX 0COOEHHOCTEN:

10
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-HCIBITHIBAIOT 06pasIbl IMPHHOR B, paBHOM MUPHEE TeOAPeH, U ATHHOM L,
paBHOoli 30 cM mo yTouyHeHHHIM cxeMaM pHcynka 16 T'OCT P 52608,
NPEACTaBIECHHBIM Ha PHCYHKe 3 HACTOSIIEr0 JOKyMEHTa;

-00pasipl HCIBITBIBAIOT HPH NPHIOKECHWM K HMX [OBEPXHOCTH aBIeHHUH
20 kI1a, 100 xIIa, 200 xITa, 300 kIla, 350 xIla unu AaBIeHUs, XapAKTEPHOTO I
KOHKPETHBIX YCJIOBHiA IpHMEHEeHHUS;

-peKOMEHIyeMoe BpeMs IIPUIIOKEHHUS Harpy3KH He MeHee JABYX [Heil;

-IPH  MCTBITAaHAAX CO3JAIOT MajeHHe Hamopa AH 1o pucyHKy 3,
COOTBETCTBYIOIIEe rpaireHTy Hanopa 0,1;

-B KadecTBe OCHOBHOIO ONpENesieMOro IO pe3yibTaTaM JiabopaTopHbIX
HCIBITaHUN IIOKa3aTels CBOMCTB IPHUHMMAIOT JPEHHPYIOLIYIO CHOCOGHOCTH ¢,

BBIYHCIIAEMYIO IO 3aBHCcHMOcTH (1):

. =L R e, €))

It-f,
rae V — obwveM mpoxopnsuieii depe3 obpaser; BOABI (B JIMTpax) 3a BpeMms ¢
(cexynns);

Ry — nonpaBounslit TemneparypHblil koaddunuent o F'OCT P 52608;

{ — rpapueHT Hanopa, COOTBETCTBYIOLIHH OTHOLIEHHIO NajeHus Hamopa AH
Ha ITyTH GUIbTpanuy, paBHOM JiuHe obpasna L (AH/L, AH u L — o pucysky 3);

Jfor — KO3 OUIHEHT, YYXTHIBAFOLINH HOJI3y4eCTh IeOPEHBI TIPH IPHIOKEHUH
IaBJIeHUS K €e TIOBEPXHOCTH, 3aBUCSAIIMIE OT BpeMeHH IPUIOJKEHHs IaBIIEHHS B
Ipoliecce MCIBITAHUM; NpH BPEeMEHH IPUIOXKEHHS AaBleHHs 2 OHA, 7 OHeH u
300 mHei f,, npUHUMAIOT PABHBIM, COOTBETCTBEHHO, 5,3 1 1;

-B  KauecTBe JIOMOJHWTENLHBIX DEKOMEHIYeTCS TakXe OLEHHBAaTh
IpUMEHSeMBle Ha MPaKTHKE MOKa3aTeld BOJOMPONYCKHOM CIIOCOOHOCTH B
IJIOCKOCTH JIEHTOUHOM TeOApeHHl ¢, U y/AeNbHON BOAONMPOMYCKHOH CIOCOGHOCTH

O, paccuuTBEIBaeMBle Mo 3aBucuMocTaM (2) u (3):

a,= 2L wiwe), Q)
a
0=22-% nuo), 3)
I a

11
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Tie a — mupuHa oOpasia JEHTOYHOM reoZipensl, COOTBETCTBYIOIIAs IMPHHE

T€OAPECHEI, M.

N g3
N
TESSCSVASC ey
[ TR . 2 X
7/ e 300 MM \g
LI |
11 AR
P T 3 ]
25 MM
8( g ):T
9\“ 300 Mm
a
10 —
25 mm
P

1
1 — ycrpoiicTBo st OAYH BOJBYL, 2 — MPHIPY3 IS CO3JaHMs JABICHHS Ha obpasen; 3 —
YPOBEHB BOABI; 4 — BRIXOJHOM IIOTOK; 5 — eMKOCTb IS cGopa BOJIbL; 6 — PE3MHOBHIE IPOKIIAIKH;
7 — obpa3zel reoJpeHsl; 8 — MAaHOMETp JUls 3aMepa JaBjieHrs Ha obpasel; 9 — pe3uHoBas
MeMmOpana; 10 — w3MepuTeNnb pacxoja BoJbl; 11 — HampapiIeHAE IOTOKA BOJBL, L — JUIMHA

obpasia reoapenss; AH — nanenue Hanopa, cosfatouiee rpafieHT Hanopa I/ (I=AH/L)

PI/IC}’HOK 3 — TunoBbIe CXEMBI Hpn60pa JUISL ACTIBITAHUH 11O OINPEACIICHUIO

JpeHupyromelf CriocoGHOCTH JIEHTOUYHBIX Te0/IpeH

5.5 TeonpeHs! SBIAIOTCA BPEMEHHBIM JIEMEHTOM, BRIIONHAIOIIUM (QYyHKIUH
IPEHUPOBAHUS B IIEPHOJ, OTPaHUYEHHBIA CPOKOM KOHCOJIHMIAIMYU CIabbIX TPYHTOB
OCHOBaHMi. B cBsi3m ¢ 5THM, NPHUMEHSAIOT TIE€OAPEHBl C TrapaHTHPYEMBIM

IIPOM3BOJHUTENEM CPOKOM CIYXKOBI 10 Tpex JieT. J[nsg coOiromeHus yKa3aHHOro

12
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Cpoka CIyXOBl TNpeAbsBISIOT JONOJIHHUTENbHBIE TPEGOBAHMS IO CTOMKOCTH
BO3JIEACTBH F€OIPEH K PA3NUYHOTO pOa arpeCCHBHBIM BO3ACHCTBUAM:

-yCTOHYHBOCTh K BO3AEHCTBHIO XMMHYECKHX cpell — He Huke 70 % mo
I'OCT P 55035 (e onpenensieTcsa NpH U3rOTOBJIEHHH T€OAPEH U3 TPAANIHOHHBIX
BHJIOB TOJNHMMEPHOIO CHIphs — IONHOPONMICH, MONMS(PHUp, MONHAMMI,
TIOJIITUNIEH );

-YCTOMYHBOCTb K BO3NCHCTBHMIO YIBTPa(HONETOBOTO H3IYyYEHHS IO
T'OCT P 55031 He Hmxe 60 %,

-TUOKOCTh TIPH OTPHIIaTeIbHEIX TeMneparypax mo I'OCT P 55033.

6 MeToanka DPOCKTHPOBAHHS HACHINEH HA CIAGBIX OCHOBAHHAX NPH

NPHMEHEHHH TeXHOJ/JIOTHH BePTHKAALHOIO IPCHHPOBAHUA

6.1 KoHCTpYKTHBHbIE peLieHust

6.1.1 Tlpu npUMEHEHHH TEXHOJOTHH BEPTHKAJILHOTO JAPEHHPOBAHUS
reofipeHaMM KOHCTPYKTHBHBIE peIleHHs Ha3Ha4aloT B 3aBHCHMOCTH  OT
HMH)XXEHEPHO-TE0JIOTUYECKUX YCIIOBUH — pasHOBUIHOCTH, CBOMCTB Clararmommx
OCHOBaHME HACBIMK CIA0BIX TPYHTOB, OCOOEHHOCTH CTPOSHHA Cciaaboi TONIIM.
IIpexgBapuTeNnbHO CEAYeT OLEHUTh COOTBETCTBUE HHXXEHEPHO-TeOJIOTHIECKHX
ycnoBHil panuMoOHANbHBIM YCIIOBHSM IIPUMEHEHHs TeoapeH Io noapasmeny 4.3
HaCTOSLIEro JOKyMEHTA.

6.12 Tlpu oueHke ocobeHHOCTeH cTpoeHMs ciaboii TommM clexyeT
YUHTBHIBATh IPEXKIE BCETO:

-TIOATUAT TONUIM MO YCIOBUSAM OTXKATHASA M3 Hee BoAbl (mopmpaszen 2.39
ITocobus [1]) — NpH HaMWYMH TIPOCIOEK IIOBBINIEHHON BOXONPOHHLIAEMOCTH
9 (GEeXTUBHOCTh TEXHOJIOTHH CYILECTBEHHO BO3PACTAET;

-Hanuu@e B ciaboif ToNme WM Ha ee MOBEPXHOCTH CJIOEB IPYHTa, He

OTHOCAIEI0CA K CJ'Ia6I>IM, HUMEHOIIUX ITOBBIIIECHHYIO NPOYHOCTh, HANIHMYHE€ TaKWX

13
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CJI0EB ONpe/eNsdeT TEXHOIOTHIO IOTPYXEHHS TeOfpeH, MOXKET MPUBECTH K ee
YCIOXHEHHIO (ToApa3aen 7.1 HACTOANIEro JOKYMEHTA).

6.1.3 OO0mme 0CcOOEHHOCTH KOHCTPYKTHBHBIX pelnenmii,
IIPeAyCMATPUBAIOIIMX NPUMEHEHAE TEXHOJIOTHH BepPTHKAJIBHOrO JIPEHUPOBAHMS
reoqpeHaMH:

-HIDKHSASL 9acTh HAachllM OTCHINAeTC M3 JPeHHPYIOLUMX TPYHTOB C
K03GhOHIHEHTOM (GHIBTPAUK OT 2 M/CYTKH ¥ OT 3 M/CYTKH IIpH IIMPUHE HACHIIH,
COOTBETCTBEHHO, 10 20 M 1 BEIIIE 20 M;

-HUXKHSIA YacTh HACHIIK SBISETCS OTHOBPEMEHHO paboueil miatdopmoi,
obecneunBalomeil paboTy IOCTPOEYHOro TpaHCHOpTa M OGOpYHOBaHHUS; ee
TOJIEHA JOIDKHA IPEBBHIIATh BEJMIHHY IPOrHO3HPYEMON KOHEYHOM OCaaKH Ha
0,3 M u cocTaBisiTh He MeHee 1,0 M (cnabble oprammyeckue rpyHThl) Wik 0,5 M
(cnabpie MEHEpaIbHEIE TPYHTHL);

-peKOMEeHyeTCs YKINafka Ha MOBEPXHOCTH claboro OCHOBaHHMS HETKaHOTO
TEOTEKCTHJILHOTO MaTepuajla B KadecTBe pasiensomeii H  apMupylomiei
mpocnofiku o myHKTy 8a OIM 218.5.003-2010 [3], 4To mO3BOJNAET COKPATHUTDH
TonuwmHy paboueit mmardopmel Ha 25 % — 30 %, yNydUIMTE YCIOBUS OTCHINKA W
YILIOTHEHHs HWJKHeM 4YacTH HAaCBINM; HETKaHBIM TeOTeKCTHJIBHBIN MaTepuan
JOJDKeH UMeTh Koo OUIIMeHT GUIbTpalliy NepieHnKyIAPHO MIIOCKOCTH IOJIOTHA
mo TOCT P 52608 ne muxe 10 M/cyTku npu pasnennu 20 xIla, mpoYHOCTH NpH
pacTskeHny He HiDKe 8 KH/M (OTHOCHTENBHOE YAIMHEHHE NIPH MAKCHMAIIbHOM
Harpyske Bbime 80 %), e Hmxe 10 kH/M (oTHOcHTeNnBHOE YANHHEHHE NpH
MakcHMabHOM Harpyske 10 80 %), B 3TOM ciyuae ToJMHEA padoueil IIaThopMbl
MOJXKeT OBITh yTOUHEHA Ha OCHOBe pacdeTa no npuioxenuio (1) [Tocobus [1].

-B IUIaHE TeOpEeHbl PaclojaraloTcs IO KBagpaTHOM MM reKcaroHaIbHOU
(TpeyroiyibHO}) cxeMe ¢ paccTOsSHHeM MexIy reoapeHamu 0,5-2,5 M (yrouHsercs
pacyeToM 110 Iofpa3felty 6.3 HaCTOSIIEro JOKyMEHTa);

-TeofpeHbl JOJKHBI, KaK IIPaBHIIO, JOCTUraTh IOACTHIAIOIINX CIadyro

TOJIITY IIPOYHBIX CJIOEB IPyHTA.

14
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O6mue 0COOEHHOCTH KOHCTPYKTHUBHBIX DeILIEHHH XapaKTepH3yIOTCS

PUCYHKOM 4.

a)

6)

1=0,5-2.5 m

1 — cy1abble BOTOHACHIIIEHHEIE TPYHTHI ¢ Koaddunmentom gunprpamuu ot 0,5 M/CyTKE 110
1107 M/CYTKH; 2 — T€OAPEHBI; 3 — HIDKHSIA 4acTh HAChIIH U3 JPEHUPYIOINET0 IPYHTa TOIIUHON
h; 4 — BepXH#S 4aCTh HACKINN; 5 — HETKAHBIM PCOTeKCTHIBLHEINA MaTepualt; / — paccTOSHIE MEXKIY

reoJipeHamH; Sy ~ pacyeTHOE 3HAUYCHHE KOHEYHOM OCaiKu

Pucynok 4 — O61ast cxema HaChIU ¢ BEPTHKAIBHBIME T'e0IpeHamMH (a) ¥ cxeMa
pPacHoIOKEHUs IPEeH B IIaHe: 0 KBaApaTHOH ceTke (0); Mo rekcaroHaabHOR

(TpeyronbHo#) ceTke (B)

6.1.4 Tune! KOHCTPYKTHBHBIX PelIeHUl 1O BEPTUKANLHOMY IPEHUPOBAHHUIO

reoapeHaMy IIPeACTaBICHbBl Ha pPUCYHKE 5. OHH BKIIIOYAIOT:

15
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-pelleHde O THOY 1, PACYHOK 5a — OCHOBHOE KOHCTPYKTHBHOE peLieHwUe,
nperycMaTpHBaroliee MPUMEHEHHUE I'e0IpeH ¢ KOHCONUAAIMel 01 BECOM HACHIITH
MPOEKTHOM BBICOTEHI;

-pellileHHe IO THUNY 2, PHCYHOK 56 — HOHONHHTEIbHOE KOHCTPYKTHBHOE
pelieHNe, IpUHUMaeMoe B ClIydae, KOra mojlyvyaeMble KpHTEPHH KOHCOJMIAIUH
OCHOBaHHA IpY IIPpUMEHEHUH PelIeHus M0 THIy | He COOTBETCTBYIOT TpeOyeMbIM
moipaszienoM 6.3 HacTOSIEero IOKyMeHTa, pelleHHe NpennoiaraeT CO3aHie
JIOTIOTHUTENbHON NpPUTPY3KH 3a CUeT OTCHIIKA BPEMEHHOM HAaChIIM [0
Ha3HAaYaeMOM 110 pacyeTy BENMUIUHEL, IPEBbIIAOIIel IPOEKTHYO;

-pelleHse Mo TUOY 3, PHCYHOK 5B — JIONOJHATENBHOE KOHCTPYKTHBHOE
pellieHHe, MpUMeHseMOe IpH OTCYTCTBHH BO3MOXHOCTH WM TEXHHKO-
KOHOMHYECKOH Hereiecoobpa3HOCTH HIPHMEHEHHAS PEIleH s 1o TUITY 2; pelleHne
MIpefyCMaTpUBaeT CO3NAaHUE OTPUIATENFHOTO [aBIEHHS B BEPTHKAJIbLHOM
reofipeHaXke ¢ MpAMeHEHWEM MeToJa BaKyyMHPOBAaHHUS; B 3TOM Clydae HIDKHHUM
CJIOM HACBHIIU TEPEeKpPHIBACTCS BOJOHEIPOHUIAEMBIM CIIOEM T'€OCHHTETHYECKOTO
Martepuaia (reoMeMOpaHO#t) MK COeIUHEHHE TeOPEHB] U BaKyyMHOH yCTaHOBKH
OCYIIECTBIIETCS C MOMOIUBIO ITOJUMEPHBIX TPYO IO PUCYHKY 6; NpaKTHYeCKH
JIOCTUTaeMO€ MAKCHMAJIbHOE 3Ha4YeHWe OTPHUATENBHOTO JaBICHHUS COCTABIIAET
60-80 Ila, YTO OKBHBAJIEHTHO CO3JAHHIO BPEMEHHOH IIPUIPY3KH B

KOHCTPYKTHUBHOM PEIIeHHH IO THITy 2 TonmuHoi 4,0-5,5 M.

16
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T=1,0-2,5 M

A

10,3 mM

i
2

(&)

;\\ N\ N \\

i 4 =1 0-2,5M

[ - paccTosire Mex Ly Teoapenamu; 1 — pabodas miatdopma; 2 — HaChIIIb; 3 — BepTHKaIbHAL
JIEHTOYHas reofipena; 4 — pasnensroinas (pasaenstomas i apMHPYIOLIas) npocioiika u3
HETKaHOTO Fe0TeKCTHILHOTO MaTepHana (reoMeMbpana Juist PHCYHKa 5B); 5 — ciabblif TPyHT; 6 —

BpEMEHHad IPUrpy3Ka; 7 — ApeHaxHas Tpyba; 8 — BakyymHas yCTaHOBKA; 9 — kpuBad nienpeccun

Pucynok 5 — THIIBI KOHCTPYKTUBHBIX PEIIEHHUH 110 BEPTUKATEHOMY
APEHHPOBAHHUIO C IPUMEHEHHEM I'€OPeH: BEePTUKAIBLHOE IPEHUPOBAHKE TI0]]
BECOM HachIIy (@); TO Xe C NPEMEeHEeHHEM BPeMeHHo npurpy3kH (6);
BEPTHKANLHOE IPEHHPOBAHKE C BAKYyMHUpPOBaHHEM (B)

17
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1 — necuansii cioit; 2 — reomem6pana; 3 — Tpyba BakyyMHOIro Hacoca (apeHakHas Tpy6a B

ofoliMe U3 HETKAHOTO FEOTEKCTHILHOTO (IIIBTPa); 4 — CIIOM IIMHLL, 5 — BEPTHKAIBLHBIE APEHEL

Pucynok 6 — BHemHUI BUA TOPH30HTATEHON IHITHHAPHIECKOM APEHEI U CXeMa e
IOZICOEIMHEHHS K BEPTHKAIBHBIM re0IpeHaM IPH KOHCTPYKTHBHOM PEIICHUH 110

THIOY 3

6.2 Metonuka pacuera

6.2.1 ]z 0OGOCHOBaHHS BO3MOXKHOCTH M HEOOXOAMMOCTH HPHUMEHEHHS
TEXHOJIOTMH BEPTHKANBLHOTO JPEHUPOBaHHUS IeopeHaMy C y4eTOM palliOHATBHBIX
YCIIOBHH €€ NPUMEHEHHUS 110 MyHKTY 4.3 HacTOsAIIero JOKyMEHTa IPEABapUTEILHO
JIOJDKHBI OBITh BBITOJHEHE! PACUeThl 110 OIleHKe YCTOHUHUBOCTH U IIPOTHO3Y OCAIKH
HAacBITA Ha caboM OCHOBAaHWH B COOTBETCTBUHU ¢ pazzenoM 3 [locobus [1]. Ilpn
HeobOxomuMmoctu (ocHoBanus Tuna I, Il mo cremeHW ycTOHYHBOCTH) IOJKHBI
OBITh MpPHHATEL W pacieTHO OOGOCHOBAHBI KOHCTPYKTHBHO-TEXHOJIOTHYECKHE
pelleHus,  HalpaBleHHBle Ha  ofecliedeHWe  YCTOMYHMBOCTH  HACBIOM

(perIIHPOBaHI/IC pexrMa OTCBIIKM HachIlld, H3MCHCHHE €€ TeOMETpHH,
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NPAMEHEHNE apMHUPYIOMMX MPOCIOEK U3 reOCHHTETHYECKHX MaTrepuaiioB). s
pacyeTHOro OOOCHOBaHHA MOTYT OBITh NpPHMEHEHBH YHCIEHHBIE METO/H,
IpOorpaMMHOE  obecniedeHne, yduThiBaomue mnoJoxenus I[locobus [1] wu
HACTOSAIIEro JOKYMEHTA.

6.2.2 OcnoBHas Ielb NPUMEHEHHS TEXHOJOTHH  BEPTHUKAIBHOTO
JAPEHHPOBAaHKA — CHIDKEHHE BPEMEHU KOHCOJIMIAIMU TPYHTOB OCHOBAHHUS HACKIIH.
JlpeHrpoBaHHOE OCHOBaHHE JIOJDKHO YIOBJIETBOPATH TPeOOBaHHMSM IO CTEICHH
KOHCONUJAAIMK (3aBHCHUMOCTh 4) WIH WHTEHCUBHOCTH MPOTEKAHUSA OCAJIKH

OCHOBaHMA (3aBHCHMOCTD 5):
QpachQTpeﬁ’ (4)
ipactlZiTpe@ (5)
rae  Omes — TpeOyeMas CTeNeHb KOHCONHIAINH, TOJH €/l.;

Opacs — PacueTHas CTENEHb KOHCONHIJALHUH NpPH IMPHMEHEHWH TEXHOJIOTHH
BEPTUKAILHOTO JPEHUPOBAHUS OCHOBAHMS , JIOJH €11.;

Irpes — TPEOy€eMasi HHTEHCUBHOCTb OCAJKH, CM/TOJL;

Ipacy — PACUETHAs MHTEHCHBHOCTh OCAJKU IPH NMPUMEHEHHH TEXHOIOIHH
BEPTHKAIBHOI'O JPEHUPOBAHNS OCHOBAHHUS, CM/TOI.

6.2.3 3a 3aBepilleHUe WHTCHCHBHOW 4YacTH OCAJKM NPHUHUMACTCS MOMEHT
JOCTH)KEHMSl CTeIeHH KOoHcOmMuamu#M (s, Ha3HAYaeMOH 1o Tabiuie 2, HIH
CHIDKEHUsI HHTCHCHBHOCTH OCaJIKM OCHOBAHHS 10 TpeOyeMoro 3HaueHus:

-Irpe6<2 CM/TOJ — JUIsl KAIIUTAIHLHOT'O TUIIA JOPOXKHBIX OJICHK;

~I1pe6<S5 CM/TOI — 7S IOPOXKHBIX O/IEX/] 0OIETYeHHOTr 0 THIIA.

Tabnnuoa 2 — TpeGyemas crenieHb KOHCONHIAMK OCHOBAaHHWSA Ha MOMEHT Hadaa
YCTPOMCTBA JOPOXKHOIO HOKPBITHS B 3aBHCUMOCTH OT €ro THIA W BeJIMYHHEI

KOHEYHOH ocajKu

PacueTnas cymmapuas Tpebyemast cTenieHb KOHCONHIANUH Oryeq JUIA THIIA TOKPHITHSL:
ocaJiKa 1o aKTUBHOH
KalUTaNBHOTO | OONErYeHHOTO | TepexXOoAHOTo HH3IIETO
30HE CXaTH SK, CM
<30 0,90 0,85 0,80 0,75
Bbonee 30 no 100 0,95 0,90 0,85 0,80
Bonee 100 1o 170 0,96 0,92 0,87 0,82
Bosee 170 0,98 0,95 0,90 0,85
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6.24  OcobGeHHOCTBIO  TPHMEHEHWs  TEXHONOTHM  BepTUKAIHLHOTO
JAPEHHPOBAHHA SBIACTCA HANWYUE NOMONHHATENBHOrO TPeOOBaHWA MO BeIWYHHE
JaBJcHHsT Ha OCHOBaHHME, CO3JAIOUIEr0 HANOp, NPEBBINAMKN HaYalbHbIH
rpaguent GuibTpanuu cmaboro rpynta Iy Hammuwe rpanuenta ¢unsTpaman
XapakTEePHO A OTACIBHEIX Pa3sHOBAUAHOCTEH T'PYHTOR, MPEXAE BCEro, CBABHBIX
mMuHepalbHbIX. CobloneHne TaHHOTO TPpeGOBaHUs ONpeenieTcs ycnosueM (6):

HminZO,S'de'IO.(pB/pS)’ (6)
rae  Hy, —~ MUHMMANbHas BHICOTA HACHINH, OOECIeUHMBAIOMAs HAYAIO MPOLiEcca
KOHCOJHAALMH (IIPeoIoNeHHe HaualbHOTO TPafieHTa GUIbTpauuu rpynTa lp), M;

d. — nuaMeTp 30HB! BJIHMSHWS TEOJPEHB IO MOApasfeny 4.2 HacCTOSAIIEro
JOKyMEHTa, M;

Pe ¥ P — TUIOTHOCTB, COOTBETCTBEHHO, BOJIBI H IPYHTA, T/M;

Iy — BavanbHBIM TrpagueHT QUILTPAllUM TPYHTOB (IpH OTCYTCTBHH
3KCIEPUMEHTANLHBIX [JaHHBIX, B TEPBOM MNpuOMMKeHMu [=2 ans TOpQIHBIX
IPYHTOB, /;=5 1Jisl WIIACTHIX U [JIMHACTBIX IPYHTOB).

Ecnu mpoexTHast BbicoTa Haceinu Hp, Huxe 3HadeHUs H;,, He00GX0IUMO
COYeTATh BEPTHKAJILHOE IPEHUPOBAHHE IeoJpEeHAMH C YCTPOHCTBOM BpEMEHHOM
IIPUTPY3KH B BHJE JOIOJHHUTENHHOIO CJIOS IPYHTA TOJIIMHOMN, MpeBILAMOMEN
pasHuIly MEXIY Hyin 1 Hyp,.

6.2.5 PacueTHas cTeneHb KOHCONMJAIMM CIHAbOrO  OCHOBaHHA ¢
BEPTUKAILHBIMH reonpeHamMu Opacq ONMPENENAETCS IO BRIPAKEHHIO (7):

Open =1-(1-0,)-(1-0,), (7)
roe (), — pacueTHas CTelneHb KOHCONHIALMH INpd (QUIBTpanMM BOALI B
BEPTHKAILHOM HANpAaBJIEHHUH, AOJH €11.;

O, — pacueTHas CcTemeHb KOHCONMJALMM TIpH O(WILTPaiMd BOABI B
TOpU30HTAJILHOM HallpaBieHnH (K reofpeHaM), J0JH €.

6.2.6 PacyerHas cTemeHb KOHCONMAAUMM IIpH GHIBTPAMM BOABL B
BepPTHKAJILHOM HampaBleHHH (), ompefensercs Io rpabHKy Ha pUCyHKe 7 B

3aBHCHMOCTH OT BeJMYHHLI hakTopa BpeMeHH T,
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PucyHok 7 — 3aBHCHMOCTb CTENEHH KOHCONUIALAM IPYHTOB B BEPTHKATLHOM

HanpaBieHud O, ot dhakropa BpeMeHH T,

6.2.7 @akrop BpeMEHM KOHCONHMIALMU cJIaboi TONIIY B BEPTHKAILHOM
HaInpaBleHUd 7, OmpenensioT Mo 3aBUCUMOCTH (8):
C, -t
T = vhzl(onc ’ @®)
dv
TIe  Ifyonc — BPEMSI KOHCONUNANMH, JIET;

hgyy — InuHAa TyTH QUIETpaUM OTXKHUMAeMOH BOAE B BEPTHKANLHOM
HaIpaBleHUH, M;

C, — x03(QHUIMEeHT KOHCOMMIAUMHU CJIAbBIX TPYHTOB B BEPTHKAIHHOM
HaIpaBIeHHH, M/TOJL.

6.2.8 3a BpeMs KOHCOIUAIUY CIIa0BIX TPYHTOB OCHOBAHHS fyoy; IPUHAMAIOT
BpeMsi ¢ MOMEHTa OKOHYAaHHS paboT IO BO3BEACHHIO 3EMIBIHOTO MOJIOTHA IO
MOMEHTa Hadaja paboT IO YCTPOHCTBY AOPOXKHOH ONEXAB M Ha3HA4aloT B
COOTBETCTBUU C MIPOSKTOM IIPOU3BOACTBA PadOT.

6.2.9 lnuua nytu GUIBTPalUdA BOAS! B BEPTUKAIBHOM HaNpPaBAECHHH /g,
[PUHUMAETCS DPABHOM BEIMYMHE AKTHBHOM CXKuUMaeMoH Tommu /g, =Hm,
ompenenseModl B coorBerctBum ¢ moapasmenoM 7.25 CII 34.13330.2012 (mpm
pacyeTHOM O0OCHOBaHUM ~ B COOTBETCTBHH C Tojpasfenamu 3.21, 3.22, 3.23
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ITocobus [1]). B cnyuae, xorna Ha HUKHeH rpaBulle CKMMAaeMO#H TONIIM 3aJIeTaloT

XOPOLIO APEHUPYIOLIHE TPYHTHL, BENAINHY /1, IPUHEMAIOT 110 3aBECAMOCTH (9):
hy, =—3% . )

6.2.10 KoabdumueHT KOHCONHIAUMH CNAObIX IPYHTOB B BEPTHKAILHOM
HanpaBineHuHn C, NPHHMMAIOT 0O JAaHHRIM JaDOpaTOPHBIX HCHBITAHWH B
coorBetcteur ¢ T'OCT 12248. Tlpm OTCYyTCTBHM TakWX [aHHBIX, IpH
IIpeiBApUTENBHBIX pacueTaX, OpPHEHTUPOBOUHEIE 3HadeHHMS Kod(dummeHToB
KOHCOJIMJAIIHA B BEPTHKAIBHOM HampapleHWd C, g OpPraHHYecKHX W
OpPraHOMHHEPAIBHBIX TPYHTOB MOLYT OBITh [pHHATHL 10 Tabimume U.1
Tpunoxenus Y CT122.13330.2011.

B ciyuae ecnu cxuMaemas TOJINA CIIOKEHa Pa3HOPOAHBIMH TPYyHTaMH, B
KauecTBe Benuunubl C, B Gopmyne (8) IpUHAMAOT IpUBEACHHBIH KoddduuneHT
KOHCOJIMJIAIIMY CIIOMCTO TOJIIIH, ONperenseMblil o 3asrcamoctH (10):

Hjl('m
(10)

Z T
rX¢ m — KOJHYECTBO DPasHOPOIHBIX CJIOEB TIPyHTa B MpeneliaX AaKTUBHOH
cxuMaeMoi TOMIH Hyr;

hu—hem, C,;—C,n — COOTBETCTBEHHO, TOJNIIAHA, M, H K03()(hHIHEHT
KOHCOJTHIAIMH, M*/F0]1, KaX/IO0T0 CII0S TPYHTA B BEPTHKAILHOM HATIPABJICHHH.
6.2.11 YcnoBuem obecnieuenus TpeGyeMoii CTeeHU KOHCONUAAIMA IPYHTOB
B TOPU30HTAlLHOM HAMpaBleHMH (), ABIAETCA Takoi MoAOOp HapaMeTpoB
BEPTHKAJBLHOTO JIpeHaXa, IIPU KOTOPOM BEINONHAETCS ycnopue (11) Ipy 3HaYeHHH
Qp OmpenensieMoMy O BeIpaxxeHHo (12):
0,20, (11)
1-Q,,

Orp 1= 12
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e Opp — Tpebyemas CTENeHb KOHCONMMJAMA B TOPH30HTAILHOM HaIlpaBJICHNH,
JIOJIH ef.;

(), — pacueTHas CTeN€Hb KOHCONHJALMM B FOPH30HTAIbHOM HalpaBIICHHH,
JIOJIH €11.;

O, — pacyeTHas CTENECHb KOHCOJHIAUMH B BEPTUKAJIbHOM HAaNpaBIICHUH,
IIOJTH €X.;

Ompec — TpebyeMas CTEIeHb KOHCONHAAIUHN o TabuIte 2, 101 efl.

6.2.12 Tlon6op KOHCTPYKTHBHBIX MapaMeTPOB APSHUPYIOLIETO IIONSA M3
KOMITO3UTHBIX BEPTHKAJIBHBEIX [peH, O0eCIeurBaIOIMX TpeOyeMyio CTeleHb
KOHCONMIAIIUM TPYHTOB €CTECTBEHHOI'O OCHOBAaHHMS B TOPH30HTAIBHOM
HAaIIPaBIISHUH, BBIIOJHAIOT B ClIEYIOIIEl MOCIe0BaTEeNbHOCTH:

-B 3aBHCHMOCTH OT MOLIHOCTH KOHCONUAUpYeMOH ciaboil Tomma Hiygye
3aJIaF0TCs INTyONHOM YCTAHOBKY IpeH (JUIMHOH APeH) /iy,

-IOAOHPAIOT MapKy FeOqpPeHbI;

-Ha3HA4al0T CXEMY PacIIONIO)KEHHS JPEH B IIaHE;

-OIIpeeNIAI0T PACCTOsIHUAE MeX Ly reojperaMu d (1iar aApeH);

-OIPeeSIOT PaCIeTHOE BpeMs KOHCOIHIalikH;

-OIIPENENAIOT  pacdeTHyI0  CTeleHb  KOHCOJMJAalMH  TIPYHTOB B
TOpM30HTAIbHOM HaIlpaBICHUH;

-YTOYHSIIOT MapKy T'€0ApEHEI U TIapaMeTphl APEHUPYIOUIETo MOJIs.

6.2.13 Ilogbop MapKu reogpeHbl IPOU3BOAAT NO BEIMYMHE ApeHHpPYIOLIeH
CIIOCODHOCTH ¢,, I'eoApeHbl (HO He MeHee PEKOMEHAYEeMOro 3HAa4eHHWs ¢, IO
tabmune | marHOro OJIM), ompejenseMoii IPOM3BOJMTENEM M Ha3HAYaeMOH IIO
pPacUCTHOMY 3HAYEHHIO JPEHHpPYIOIEH CIOCOOHOCTH TE€OIPEHBI gy, 110

3aBHCUMOCTH (13) ¢ yueToM BEIITONHEHHS ycnosui o popmynam (14), (15):

4y 24y, 13)
qu qumin 'klﬂ (14)
Qumin =9 Ky, 'hsp > (15)
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rie ¢, — JPCHHpYIOIas CIOCOOHOCTE TeOAPeHbI KOHKPETHOM Mapku,
ompepessieMasl 10 JaHHBIM IIPOM3BOAUTENS WM 1abOpATOPHBIX HCIBITAHHN II0
nofpasaeny 5.4 HacTOALIEr0 JOKYMEHTa, M/rox;

qwp — PpacdeTHas JpeHHpYyIOas CIOCOOHOCTh TIGOIPEHBl B PeaTbHBIX
YCIOBHSAX e PabOTHL, M /TON;

k1 — 0606uIeHHBIH K03 DHULUHEHT HaIeKHOCTH, YIUTHIBAIOIMN CHIKCHHE
JpeHupylolei#l CHOCOOHOCTH TreoapeHb! B IIepHOJ ee paboTsl (HapylleHuUe
TeOMEeTPHY, 3aiIeHIe JPEHAKHOTO SApa, KOIbMaTalus QUIBTPA); IPH OTCYTCTBHH
JaHHBIX POM3BOJUTEINS CpeliHee 3HaYeHHE TIOHIDKAIOIIET0 K03 (UIUEHTa MOXeET
OBITE MpUHSTO k1=1,5;

Gwmin ~ MEHAMAIIBHAS APEHUPYIOLIAsi CIIOCOGHOCTh TONPEHEI, M /TOX;

hyp — TIyGHHA YCTAHOBKH I'e0JIpeHb! (IJIMHA Fe0IPEHBL), M;

K — K03QGdHIMeHT QUIBTpaniMK IPyHTa OCHOBAHHSA B TOPU3OHTAIHLHOM
HampaBleHWH (OpH  HAIMYMK  CIOUCTOM  TONIIM  NPUHHMAaeTcs  Kak
CpeIHEeB3BEIICHHOe 3HaueHne Ko3(hGUUHEeHTOB (HIBTPALHH CJIOEB TPYHTOB
OCHOBaHMs B Ipefieliax JIMHEI FeopeHbl h,p), M/Tox;

6.2.14 KoapuumeHT KOHCOMMIAUUM CIabbIX I'PYHTOB B TOPH3OHTATBHOM
HanpasiaeHUH C, IPUHAMAIOT O JaHHBIM KOMIPECCHOHHBIX UCTIBITAHUMN 00pa3noB
IPYHTa, OPHEHTHPOBAHHEIX IEPIEHIUKYIAPHO CIIOMCTOCTH CIIab0# TOJIIIH.

B cnyuae, ecnu cxxumaemasi ToNia CJIOXKeHa PasHOPOTHLIMH TDYHTaMH B
KauecTBe KOO QUIMeHTa KOHCOJIHUAALME TPYHTOB TAaKod TONIMM MPUHUMAIOT
TNpUBEACHHBIH  Koddunuent KoHconmunamuu C, , ompeaelsieMbl 1o
3aBucuMocTy (16):
r:hel~C,1+}1..+hz,,,'C,,m ) (16)

p

C

Tae m — KOJINYECTBO paBHOpOI[HLIX CJIOCB I'PYHTA B npenenax JJIHHBI I[peHI)I hgp;
hor-Nomy Co—~Cry — COOTBETCTBEHHO, TONIIMHA, M, H KO3hduouenTt
KOHCOJII/II[alII/II/I, M2/ rol, Xaxxjaoro Ciost I‘pyHTa B I‘OpH3OHTaJILHOM HanpaBneHun B

npenenax ANUHB! IPEeHBI.
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6.2.15 B 3aBucuMOCTH OT BHIOpaHHOH MapKH TI€ONPEHBl HA3HAYAIOT
napaMeTpsl ee IONEepedHOro CedeHHs u Ho 3aBucuMocTH (17) ompemermstor
SKBUBAJIEHTHBI IUaMeTp reOAPEeHs! d,:

_ 2(a+b)
T b

d

w

(17)

rae  d, — SKBHBANEHTHBIA IHaMeTp KOMITO3UTHOW TeOJpeHBI MPSIMOYrOIbHOTO
CEUEeHUs, M;

a — INUPHHA TeOIPEHEI, M;

b — ToJILIMHA TEOAPEHEI, M.

6.2.16 Ilpm onpeneneHuu 30HBI BIWSHHS TeoApeH d, HeoOXOHUMO
YYUTBIBATh X CXEMY PacIONIOXKEHHA B ILIAHE.

IIpu pacmonoxenun TreoapeH B BepIIMHAX KBagpaTa (KBaJpaTHasa Cxema,
pHCYHOK 8a) IuamMeTp 30HBI BIHSHHS T€OApPeHH d, OIpeNensercs o
¢Gopmyne (18), mpu pacmolOXKEHHH TreopeH B BEpIIMHAX PABHOCTOPOHHUX
TPEYrOJIBHUKOB (reKcaroHaibHas cxeMa, pucyHok 86) — mo ¢popmyie (19):

d,=113-d, (18)
d,=105-d, (19)
rae d, — AuaMeTp 30HEI BIHMSHUS FEOIPEHbI, M;
d — paccTosiHIe MEXITY OCSIMU r'eoJpeH (Iar FeopeHsl), M.

6.2.17 OnpepeneHne pacCTOSHUS MEXIY OCSIMY reoapeH (Iuar reoapeH) d B
HepBOM MPUOIMKEHHH MPOU3BOAAT IO BeIMYUHE [HaMeTpa 30HbI BIHSHHS
T€OJpeHsl d, B 3aBHCHMOCTH OT TpeOyeMo# creneHM KOHCOMMAAUUE Orpes,
3aIlTaHAPOBAHHOM BpEMEHH KOHCOMMIALUH fyone M DKBHBAJICHTHOIO auaMeTpa

reofipensl d,,. [lonbop BeTMYUHEI d, MPOBOIAT 110 HOMOTpaMMe Ha PUCYHKe 9.
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a)

6)

1 —reoapena, d — MeXOCEBOE PACCTOSHIE MEXy reoipeHaMH (Iar reoJipen); dy, —
SKBHBAJICHTHBIH THaMETP T€OPEHB; d, — IUaMETP 30HBI BIUSHUS T€OIPEHBI; ds — THAMETP 30HbI
YIUIOTHEHHMS TPyHTa y TEOJPEHEl; ¢ — IMMPHUHA T€OJPEHE; b — TONIIMHA T€OIPEeHBI; /1y, — JTHHA

reopeHsl

Pucynok § — PacueTHEIe mapaMeTpbi IOJS OpeH: IIPYA KBaapaTHOH cxeme
PacTioNoKeHus APeH B IUIaHe (a); IpU reKCaroHalbHOM PacIONIOKEHHH I['e0IPEeH B

wiaHe (6); cxeMa OIMHOYHOM JApeHH (B)
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Pucynok 9 — HoMorpamma /17151 onpefieNieHus pacCTOSHUS MEXIy OCSIMU ApeH

(mrara paccTaHOBKH IPeH)

6.2.18 PacueTHy10 CTelleHb KOHCONUAAIUYN B TOPU30HTAILHOM HallpaBIeHNH

Q,. C Y4€TOM BO3MOXXHOI'O YBECIUYECHUS BPEMEHU KOHCOJU AN 3a CYET CHUXKCHUA

JpeHUpyoLIell CIOCOOHOCTH Te€ONpeHbl M HauWyus INEpeyIUIOTHEHHOM 30HEI

IpYHTa y OApeHsl ompeneistoT no Gopmymnam (20), (21), (22),

T
=1-exp(-8—2L),
0, p( Fv)
T =Cr‘[pacu

T 2 >
de

(23):
(20)

21

(22)
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K K,
s = d._. 1 LA +—21n 4 —0,75+2,8%% -—% |In ! R (23)
pe 8- Cr dx de dw i 9w 1- Qr'”’

rae  (, — pacueTHas CTeleHb KOHCONUAUUN B TOPH30HTAILHOM HAlpaBleHUH,

JIOMH e]1.;

T, — daxTop BpeMeHH IpH (GUIBTPAIHA B OPH3OHTANBPHOM HaIpaBIICHUH,
JIOJH el.;

fpacy — PACUETHOE BPEMSI KOHCONMAAINH, TOIbI;

F, — 6e3pa3MepHBIit napameTp;

O,1p —TpebyeMas CTeneHs KOHCOMMJIANMH B FOPH3OHTANILHOM HallpaBlICHHH,
JIOTH e11.;

C, — K03 HUIHEHT KOHCOMU/IALHN IPYHTOB OCHOBaHHUS NIpY (QHIBTPALHH B
TOPU30HTATBHOM HANpABJIEHHH, M*/IOJ;

Ky — xodhounuent QuiabTpanum TPYHTOB TIPYHTA OCHOBaHHS B
TOPH3OHTAILHOM HalpaBIIeHHH, M/TOL;

K, — xodpdunueHT QUIBTpalMH TPYHTOB y JApEHBI B IpejeNax 30HBI
YILIOTHEHUS! d, M/TOTI;

d, — SKBUBAJICHTHBI! MaMeTp 30HEI BIUSIHUS [CONPEHEL, M;

d,, — SKBHBAJIEHTHBIH JUaMeTp reOAPEHEI, M;

d, — IvaMeTp 30HBI YINIOTHEHHUS OKOJIO TeO/IPEHEI, M;

4\, — IPEHUPYIONAs CIOCOBHOCTH I'e0PEHbI, M /TOL;

hyp — TITyGHHA DOTPYKEHHS TEOIPEHE], M.

6.2.19 JImameTp 30HBI YIUIOTHEHHMS OKOJO TEOUpeHbl ¢, 3aBHCHT OT
1apaMeTpoB OOOpYIOBaHHS, KOTOPHIM IPOM3BOINMTCH YCTAHOBKA TIEOJpPEH, B
JacTHOCTH, OT ILIOIIAJH CEYCHHsl NMPOOOHHHMKA WM IUIONIa[H CEYEHUs aHKepa Ha
KOHIIe IpOOOMHIKa 1 MOXKET OBITH ONpe/ieNieH 10 3aBucuMocTaM (24) u (25):

d =016+3)-d,, (24)

4
dm = ;’S“POG ’ (25)
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rne d, — OKBHBAllCHTHBIM [AWaMeTp NPOOOMHHWKA MIH aHKEpa HA KOHIE
npoboRHUKA, M;
Sypos — TIOIIAnb IIONEPEYHOr0 CeveHHs IPOOOMHHMKA WM aHKEPHOH

2
IJIQCTAHBI, M .

OpPICHTHpOBO'-lHOC 3Ha4YeHue nuameTpa 30HBl YIUIOTHEHHSA OKOJIO APEHBI

K
cocrasnsieT: di=2d,, (IpA OTHOIIEHMH —2 >10+20), d=1,6d,, (Ipu OTHOIIECHAH

ds

Ky
K—Q’ZZ,O), IOpH OTCYTCTBHHM JaHHEIX O TEXHOJIOTHYECKOM 06GOpyIOBaHHH
ds

SKBHMBAJICHTHBIH AuaMeTp NpoboiHIKa (aHKEPHOH [ITaCTHHBI) MOXET OBITh IIPHHAT
paBHBIM d,, = 0,10 M (IIpH Hcnosb30BanuK IpoboiHEKa 63 aHKepHOH [LIACTHHEI),
dpn = 0,16 M (IIpU UCTIONB30BAHUM TIPOOOMHUKA C AHKEPHOMN ILIACTHHOMN ).

6.2.20 Ko>ddunueHT BOJONPOHUIIAEMOCTH Claboro rpyHTa B IIpefenax
30HBI CMATHS K, IPUHUMAETCS PaBHBIM Kod(buuueHTy DHIBTpallii IPYHTOB B
BEPTHKAJbHOM HanpaBleHWH K, =K, . [Ipy OTCYTCTBMM JaHHBIX IS TPYHTOB C
BBICOKOM CTEIIeHEIO GIIETpalHOHHON AHU30TPOIHH COOTHOIICHHE
K03bduirenToB duapTpauny B hopmynax (22) u (23) MoxeT OHITH MPUHSTO IO
3aBucHMocTH (26). JIms TIpyHTOB ¢ HH3KOH CTENEHBIO (UIBTPANHOHHOM

@HU30TPOIMH — IO 3aBUCHMOCTH (27):

K

% =30, (26)
de
K,
= _10. 27
K. ], 27)

6.2.21 HezaBucuMO OT pe3ysNbTaTOB pacyera IOKa3aTesd BOJIHO-
¢u3MUecKrX CBOMCTB IeofpeH He JOJDKHBI OBITh HEDKE, YKa3aHHBIX B Tabumie 1
(mompaznenst 1.3, 2.3, 2.4) HacTrosmiero IOKyMeHTa. 3HadeHue TpeOyemoii
XapaKTepUCTHKH OTKPBITEIX Hop Oy (Mx) mo I'OCT P 53238, ompenerstoreit
pabotociocobHOCT  (GUIBTpa TEOAPEHBI, CleAyeT YTOUHATH C  y4EeTOM
[PaHyIOMETPUUECKOTO COCTaBa CIaboro IpyHTa 1o 3aBucuMocTH (28):

090<2‘d90, (28)
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rae doy — IHaMeTp YacTHL IPYHTA, MK, MEHBIIE KOTOPOrO COAEP/KAHHE YACTHIL

110 Becy cooTBeTcTBYeT 90 %0.

7 Texnonorus NMPOH3BOJCTBA pabor npH NpHMeHeHHH

KOMNIO3HIHOHHBLIX JICHTOYHBIX Ire0JpeH

7.1 IpamennemMoe o6opyoBaHue

7.1.1 PaboTbl O YCTPOHCTBY BEPTHKAIBHOrO ApeHaka C NMpHUMEHEHHEM
reojipeH BHIIONHAIOTCS ~ KOMILIEKCOM CTPOUTENHbHOM  TEXHMKH  H
CIEeLHATH3HPOBaHHOTO 000PYIOBAHUS:

-000opynoBaHMe JUII MOHTaXa BEPTHKAIBHON TeOApeHB! (HaBecHOE
obopynoBaHue), yCTaHaBIMBaeMOe Ha ©0a30BOM MamKHe, Kak IIPaBHIIO,
9KCKaBaTOpe Ha T'yCEHHYHOM XOAY;

-0ypoBoe obopynoBaHWE [UI YCTpPOWCTBA INHOHEPHBIX CKBAXWH (IIpH
HEOOXOIMMOCTH, B ClIydae HAMYMS IPOCIIOEK INIOTHEIX IPYHTOB B cnaboit Tosme
WITH Ha ee TIOBEPXHOCTH).

7.1.2 JIns norpyeHus TeoJpeH HCIOJIB3YIOT, KaK IIPaBHIIO, CTATHYECKHUM
coco6 (npojaBiuBaHKe), a B CIydae Haldudsd B Tpenenax ciaaboif TONHIA
IUIOTHEIX TPYHTOB OPHMEHSIOT AUHAMU4YecKu crocob (BHOpalHOHHEIN, yAapHbIH)
WA COYETA0T CTaTHIeCKUii criocob ¢ 6ypeHHeM MMOHEPHBIX CKBaXKHH.

7.1.3 Ilpu morpyXeHMM BepTHKAJbHEIX TeOApeH B KadecTBe Oa3zoBoit
MaIIHBE MOJKET HCIIOb30BATHCS JI00ast I'yCEHHYHAs TEXHUKA C THAPABIMIECKHM
npUBOJOM. B 3aBMCHMOCTH OT I'IyOHHBI IOTDYKEHMS JIEHTOYHOH TE€ONpEHBI B
Tabnurie 4 NpUBEIEHB OPHEHTHPOBOYHBIE TAPaMETPEI HABECHOTO 000PYAOBaHHS H

CTPOUTENBLHOH TEXHUKH.
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Tabnuma 4 — Tlapamerpsl 00opynoBaHHS AN YCTAHOBKH BEPTUKAIBHBIX

JEHTOYHBIX APEH

I'myGuna norpyxeHus BEpTHKAIBHOMA APEHEL, M

PacdeTHBIE TapaMeTpEI

go 10 o 20 o 30 o 40
DKCIITyaTAMOHHBIN BEC TEXHUKH U 45 50 60 80
HaBECHOro 000PY/IOBAHHS, TOHH
JHaenenue Ha rpyHT, Klla 50 55 60 75

MolInHoCTh ABATATENS CTpOHTeJ'ILHOfI

sanne, €W (0) 180 (245) | 250(340) | 300 (410) | 350 (475)

MaxcimanpHOE yCHIIEE OTPYKEHUS

o 15 15 20 35
ob6canHo# TpyOsI, TOHH

JUis  ycTaHOBKM BepTMKaJBHOM JpEHBI BO3MOXKHO  HMCIOJNB30BaHHE
cBaeOOMHEBIX arperaToB, KOTOphIE JOIOJIHUTENPHO OCHAINAIOTCS 00CcamHON Tpy6oit
W KaTyIIKOH 1y ApeHsl. KaTymmka MoxeT KpelHThCA K HAaBECHOMY 000pyTOBaHHIO
WM K paMHOH 0a3e MaIIuHbI B 3aBUCHMOCTH OT MapKH arperara.

7.14 OOCmas cxema IPUMEHSIEMOro OOOPYNOBaHUA ¥ KOHCTPYKIHS
HaBECHOTO 000PYNOBaHMS, IPUMEHAEMOTO I MOHTaXa BePTHKAIBHON TeOPEHHI,

IpefAcTaBieHa Ha pucyHke 10.
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a)

6)

%%
J

=

1 —xaryuika ¢ pynosom (6yxToif) reopeHs; 2 — reoreoApeHa; 3 — HaBecHoe 06opyoBaHHUE; 4 —

obcanHas (morpyxHas) TpyOa; 5 — pOJIMKA HaTSHKEHHS

Pucynox 10 — O6mwmit Bug 060pynoBaHHS 110 MOHTaXY BEPTHKAILHON Ie€0IpEHb]
Ha 0a3e 3KCKaBaTopa Ha I'yCeHHIHOM XOJy (a) ¥ KOHCTPYKIIMSI HaBeCHOTO

oGopynosanus (6)
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Jns morpyxXeHusi TeOJpeHbl HUCIIONB3YETCS TIONas MeTaUTHYecKas
(obcammass) Tpyba, B KOTOpyIO 3alpaBisieTcs JIEHTOYHAs TeOQpeHa, CO
CIUIIOCHYTHIM HHJKHHM KOHIIOM. Pa3Mepsl cedeHWs TpyOBl BBIOMpAIOTCA H3
YCIIOBHSI CBOOOAHOTO ABHKCHHS JIEHTOYHON TeOJpeHbI TPU H3BJICUYEHHH €€ U3
rpyHTa. ®opMa ceueHust TpyOBl BHIOHpaeTCs B 3aBHCHMOCTH OT MPHMEHAEMOrO
obopynosanus (pucynok 11). Obcannas Tpyba nepex norpyxeHrueM Ha 3aTaHHYIO
[NyOWHY 3aKphIBaeTCs C TOpLA aHKepHOW IUTaCTHHOM (mo pucyHKY 12) st
3aIUTHl F'€OJPEHBI ¥ OT MONAJaHusl TPYHTa BHYTpPb, @ TakkKe (UKCANUHU TeOAPEHb

IpH U3BJIeYeHUH 00caaHOM TPYOHI.

1

)

\ \\)\
ITE l ab E

1 — norpyxHas (06cagnas) Tpy6a; 2 — JICHTOYHasl TeoApeHa

Pucynok 11 — BapuanTesl ceueHus MeTaUIAIECKOi 110108 00camHo# (TIOTpyXHOI)

TpYOBI C IEHTOYHOM I'e0IPeHOl BHYTPH

AHKepHas IacTUHa MpEeACTaBIAeT CcoOOH METaUIMYeCKHil SJIeMEeHT
TONIIUHON 1 MM C IpUBapeHHOI K HEMY METAJUTHYECKON MOJIOCKOM IS (hHKCAUH
reoJ[peHsl B poliecce MOHTaxa. OOmmii BUI METAIUIAYECKO# IIITaCTHHE IPHBENCH
Ha pucynke 12, JlomyckaeTcs HCHONB30BaTh B3aMEH AaHKEPHOH IUIACTHHEL
MeTaINYecKyro apMarypy d>16 wmm, mnuao#t 20 cM. Pasmep macTuHBI

pexoMeHnayeTcs Ha3Ha4yaTh Ha 50 % GoJblie pasMepa ceueHHs: 0OcalHOH TPYOHI.

33



OJIM 218.3.048-2019
a)

6) B)

120

10
]

A

60

w®

,9
E_
.

Pucynox 12 — OGuunii BHA META/UIMIECKO# aHKEPHO ITacTHHBI (a) ’
XapaKTepHbIe reOMeTprIecKie napameTpsl mpoboiiHuka (6) H aHKepHOH! NMIAaCTHHEBI

(®)

7.2 Ilpon3sBoacreo paGor

7.2.1 TexHONMOTHs YCTPOMCTBA BEPTHKAIBHOIO JpeHAka € HpHUMEHEHUEM

JICHTOUHBIX M€OIPE€H BKIIIOYACT CICAYIOLINE OIICPAIIUH:
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-PacuMCTKy IIOBEPXHOCTH OCHOBAHHSA OT KyCTapHHKA W JISPEBbEB HA IIHPHHY
MOJIOCEL OTBOJA, IPH HEOOXONMMOCTH IHH YHAIAIOTCA HIA H3MENbYaloTcs C
IIPUMEHEHUEM CIEIUANbHON TEXHUKH HA MECTE;

-OTCHINKYy pabouedl ImmaTGOpMBl H3 JPEHHPYIOIIEr0 [PYHTA, IpH
HeoOXOIMMOCTH Tiepe]l OTCHITKOM yKiIaJbIBAeTCA HA BCIO LIMPHHY IIOBEPXHOCTH
apMUPYIOIIHH (pa3AeIsomuii) ClI0 TeOCMHTETHYECKOr0 MaTepHala;

-pa3METKY CETKH JPEH B COOTBETCTBHH C IIPOEKTHBIM pELICHUEM;

-IIOTPY KEHHe IPEH;

-JIOCBINKY HACBIIH O IIPOEKTHBIX OTMETOK C YCTPOMCTBOM MPHUIPY34;

-CHSTHE IIPUIPY3a U YCTPOHUCTBO JOPOXKHOMN OJIEIK/IEI.

7.2.2 TlomrotoBWTenpHBEIC pPalOTHI TMPOBOAATCA B COOTBETCTBHHM C
IPOCKTHBEIMH TEXHUYECKHMH YCJIOBHSAMH M MECTHBIMU YCIOBHSMH ILUIOLIaNKA
CTPOHTENBCTBA U BKIIOYAIOT B ceDsl cliemyolee:

-Iepe] Ha4ajuoM padoT IPOU3BOAAT ILIAHUPOBKY M pa3bUBKY yyacTKa;

-IIPOM3BOIAT OTCBHIIKY paboueit miaTpopMsl ¢ obecnedeHneM Haalexamen
Hecylle CHOCOGHOCTH IPyHTa U1 YCTAHOBKH OGOpYHOBaHHS M YCTpOMCTBa
JIPEHUPYIOMIEro cios (Iepe OTCHINKOMN JIOITYCKaeTCsl yCTPOUCTBO paszienuTeNnbHON
IPOCITOMKH U3 T€0CHHTETHIECKOTO re0TEKCTHIIBHOI0 MaTepHala);

-peHUpPYIOLIUH Clo# MOXKET CO37aBaThCs MOCIe YCTAHOBKH BEPTUKAIBHOTO
ApeHaka (KOHIIbI IEHTOYHBIX APEH NOJDKHBI BBIXOJUTh B 3TOT CIO);

-IIPOM3BOJAT YCTAHOBKY OGOPYIOBaHHUS U CTPOUTENLHON TEXHUKH.

TonmuuHa W BUA TPYHTOB pabodell IIarGopMbl Ha3HAYAaeTCs C Y4ETOM
noJiokeHu# mynkra 6.1.3 Hacrosuero JokymeHTa. [lnpuHa paGoueit miargopmel
JIOJDKHA IPEBBILATh IMMPHHY KOHCONHAMPYEMOH IeopeHaMH MOBEPXHOCTH Ha
2,5m. PaGotei mo ycrpoiictBy pabodelt IIATGOPMBI BBINONHSIOTCS MO
TEXHOJIOTHYECKAM CXE€MaM, IIPHHATHIM IIPH COOPYKE€HHH HachIelf Ha 60yoTax 1o
cocoby «oT cebs». OOmass TexHOJOTHYECKas cXeMa ycTpoiicTBa paboueit
mIaThopMbl ¢ YCTpOHCTBOM IPOCIONHKM M3 MeOTEKCTHII IpUBeNeHa B pasnene 8
OJIM 218.5.003-2010 [3].
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7.2.3 Ilpm mpowm3BoncTBe paboOT pasMeTKa TOYEK MOHTAaXa BEPTUKAIBLHEIX
ApeH OCYIIECTRIAETCA BPYYHYIO ¢ IOMOIIBIO MapoK. LIEHTpsI ckBaxuH (reoapeH)
0003Ha4aI0TCs ¢ BEIHOCKOHM M 3aKpelllIeHHeM ocelf MOoNepedHBIX PANOB MO Kparo
wromanky (pucyHok 13). B cimyyae mpEMeHeHHs CHENHATA3MPOBAHHOIO
reoie3u4eckoro  obOpyNOBaHHsS, YCTAQHOBISHHOr0 B KabWHE MAIIWHHCTA

CTpOI/ITeJILHOfI TEXHUKH, MPEABAPUTEIIbHAS PA3METKa HE I€JIaCTCA.

Pucynok 13 — Bux Ha CTpOMTENBHBIN Y4acTOK IOCIE MOHTaXa JIEHTOUHBIX

reofipeH

7.2.4 B cocTaB paboT 10 MOHTaXY T€OJ]pEH BXOJIHT:

-YCTPOHCTBO (HOHOHEPHOH» CKBOXHHBI pacueTHOM riyGHHBI  (pu
HEOOXOIUMOCTH);

-yCTaHOBKAa CTPOUTENHHOM TEXHHKH HaJ MEpBOM TOYKOM MOrpyXeHHs
JIPEHBI;

-TIOTPY>KE€HHE BEePTHKANBGHOMN IPEHBI;

-Hapalli¥BaHAe 3eMIITHOTO MOJNOTHA JI0 MPOCKTHOW OTMETKH M YCTPOMCTBO
BPEMEHHOTO IIPUTpy3a (IpH HEOOXOAUMOCTH );

-KOHTPOIIb OCaJIKA B IEPHOJ( OCATKH;

-CHSITHE IIPUTPY3a , JOYIUIOTHEHHE 3eMJISTHOIO IOJIOTHA;

-YCTPOUCTBO AOPOKHOM OAEHKIBI.

OOmas TeXHONOTrHIecKas CXeMa CTPOUTENBCTBA IPUBeieHa Ha PUCYHKe 14.
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A 4
A
\ 4

111
111
T
et

1 — apMupyomuil reoOCHHTETHIECKUH MaTepurall; 2 — pabouuit cioit (miatdgopma); 3 —
BEPTHKAJIbHBIC IEHTOYHBIE JPEHBI; 4 — H30IUPYIOUIMHI CIOM; 5 — 3eMIITHOE TIONIOTHO; 6 —
BPEMEHHEIH HpUrpy3; 7 — ciaboe 0CHOBaHUE; 8 — HeCXKAMAEMBIH TPYHT OCHOBAHHS; 9 —

JIOpOXKHasg 0OACKaa

I - yknajxa apMHEpYIOIIET0 TeOCHHTETHYECKOI0 MaTepraia H HajBHXKa 6yibao3epoM paGouero
cios (mnardopmer); 11 — yerpoiicTso npen; 11l — HapanuBanre 3eMJISHOTO HOJIOTHA 10
IIPOEKTHOM OTMETKH H yCTPOUCTBO BpeMEHHOR IPHUTPY3KHU; IV — KOHTpOIIs ocagku
(MOHHTOPHHT); V — CHATHE IIPUTPY304HOrO ciost; VI — noymioTHeHNE 3eMISHOTO moJioTHA; VII

— YCTPOKCTBO JOPOXKHOH OJEKIBI
Pucynok 14 — TexHoorngeckas cxema CTpOUTENLCTBA 3eMJISHOI'O ITOJIOTHA Ha
cabbIX IPyHTaX ¢ IPUMEHEHUEM BEPTUKANBHBIX JIEHTOYHBIX JPEH

B ciiyuae mpHMeHEHHS TEXHOJIOTMM BaKyyMHOTO JIPEHHPOBAHHS, B COCTaB
pabot nobasinseTcs yKknagka Tpyd BOJOOTBOJHOIO KOJUIEKTOpA M UX COSTHHEHHUE C

reoapeHaMu, YyCTaHOBKA ¥ MOAKIIOUYCHUE BaKyyMHOI'0 Hacoca, JOCBINIKA HAaChIlu
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IO TPOEKTHBIX OTMETOK, OTKadka BOJABI B OOIIyI0 CHCTEMY BOLOOTBOAA

\ 4

(pucyHok 15).
n
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1 — apMupyrommii reoOCUHTETHUECKHH MaTepyal; 2 - BpeMeHHBIH pabounii cioit (iardopma); 3
— M30JHMPYIONIM ¢T10#; 4 — BepTHUKAIBHbIE ICHTOUYHBIE JIPEHE]; S — IpeHaKHBIE TPYOBL; 6 —
5

BpEMEHHBIH IPHrpy3; 7 — ciiaboe OCHOBaHHE; 8 — HEC)KUMAEMEIH TPYHT OCHOBAHUS, 9 —
3eMJITHOE TTOJIOTHO; 10 — moposkHast oexaa

I — yxiazika apMHEpPYIOIET0 TEOCHHTETHYECKOr0 MaTepuana i HaJBHXKKa Oynbpa03epoM pabodero
ciost (wardopmei); 11 — yerpoticTBo apen; 111 — ykinaaka qpeHaXHBIX TPYO (KOJUIEKTOPBI) U
TIOJICOEIMHEHNE K HACOCHOM yCTaHOBKHM, YKIaJKa H30MUPYIONIEr0 CIOS ¥ BPEMEHHOTO IPUTrpy3a,;
IV — noBeseHMe 3eMJITHOTO OJIOTHA O IIPOEKTHOM OTMETKH C YUETOM OCAAKU M OTKA4KH BOABI,

V — KOHTpOIIb 0CaAKK (MOHUTOPHHT); VI — BEIpaBHUBaHHE 3EMIIIHOTO ITOJIOTHA II0 IPOSKTHOM
OTMETKH II0CIIE 3aBePINEHMS OCAIKH; VI — TOYIIIOTHEHHE 3eMIISIHOrO onoTHa; VII—

YCTPOHCTBO TOPOKHON OREKIBI
PI/IC}’HOK 15 — TexHomoruueckas cxema CTpPOUTCIILCTBA 3EMJIAHOTI'O IIOJIOTHA Ha

clabbIx I'PyHTax ¢ IPUMEHCHHUEM TEXHOJIOI'HU BaKyyMHOI'0 JPCHUPOBAaHUSA U

BCPTHKAJIbHBIX JICHTOYHBIX IPECH
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O6mas [OIIATOBas CXeMa MOHTaXa JIEHTOYHOHM IpeHbl IIpejcTaBlieHa Ha

/
|

pHCyHKe 16.
@ @

/m |

/ / /
/ //
L //

1 — sKcKaBaTop (MM TPAKTOP HA TYCEHHYHOM XOyY); 2 HaBeCHOE 000pYNOBAHHE JITIS
HOTPYKEHHS IPEHBI; 3 — KaTyllIKa ¢ TeoApeHol; 4 - morpy:xHas Tpyba; 5 —reonpeHna; 6 — pabouas
mwiatdopMa; 7 — cnabblif rpyHT
1 - ycraHOBKA MEXaHH2Ma B PACYETHOM MeCTe; 2 — MOHTaX JICHTOUHOM JAPEHsl; 3 — HOabeM

MeTalIHYecKoii Tpy6a; 4 — mepee3st Ha CIEAYIONYIO TOUKY

Pucynok 16 — Obmias cxema MOHTaxa BEPTHKAILHOM APEHEL:

7.2.5 Ilporecc morpyxeHus reoipeH COCTORT U3 CIIEAYIONIUX ONepaluii:

-3ampaBKa reoJpeHsl B 00CaTHyIo Tpyoy;

-IOTpY’KeHHe ¥ u3BlIedeHHe oOcagHo# (Meraymyeckoif) TpyOH ¢
reofpenoii (pucyHok 17);

-00pe3Ka reojpeHsr;

-Tiepees Ha HOBYIO TOUKY;

-CM€Ha KaTyIIKy ¢ Te0ApEHOH;

-~CTBIKOBKA I'¢0APCH C pasHbIX KaTYIICK.
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Pucynox 17 — IIpumMep aBKEpPOBKHU JICHTOYHOM JPEHBI IPU ITOTPYKEHHH U

M3BICYCHUH METATTNYECKOH ’I‘pyﬁbl CHICOIHAITU3UPOBAHHOTO 060py)1013aHmI

3ampasky ApeHBI B 00CagHyro TpPyOy BBIIONHSIOT OAMH pas Iyl BCETO
y4acTka C IIOMOIIBIO NMPOBOJIOKH, MpojeBaeMoil B TpyOy. JlpeHy 3allelusFOT 3a
KOHeI IPOBOJIOKM M NPOTATHBAIOT CKBO3b TPyOy. Kowen apeHn! 0GopauuBaroT
BOKPYT @HKEPHO#M IUIACTHHEI ¥ BHOBD 3alipaBIAIOT B TPyOy.

Iorpyxenne obcamHoit TpyObl Bemércs paBHOMepHO. IlombéMbl, jaxe
KpPAaTKOBPEMEHHEIE, HEAOMYCTUMEL. TTo TOCTHXeHUN 3alaHHOM OTMETKH HAYHHAIOT
H3BJIeUeHUEe TPYObl M3 IPYHTa, KOHTPOJMPYS BHU3YallbHO CMATBIBAHWE JPEHBI C
katymkn. ITocine monmHoro BeIxoJa TpyOy HOAHMMAIOT HajJ ypOBHEM 3€MIIH Ha
30 cM, obpe3aloT JpeHy HOXHHIIAaMH, OCTaBisisi KoHenml okxoino 20-30 cm.
Brixonsimmii u3 TpyOBl OTPE30K reoNpeHbl CTOMOPAT aHKEPOBOYHOM IDIACTHHON,
3aIMpaBISOT B TPyOY ¥ IEepeMEIIaroT Ha HOBYIO TOUKY.

Iocme Toro kak JApeHaXkHas JIEHTAa Ha KaTymKe KOHYHIACh, IYCTYIO
KaTYIIKy CHUMAIOT M 3ampaBifioT. KoHell JIeHThl COeAHHSIOT C HadajioM HOBOH
sieHTs Karymku. CoeidHEHHE OCYIUECTBIACTCS BHAXNECT CINMBKOM HHTKaMH,

MPOBONIOKOH MK ckoOkamu. Xox paGoT Mo MOTPYXKEHHIO TeolpeH 00A3aTeNbHO
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¢bukcupyercs B KypHale DPOHM3BOACTBAa paboT ¢ yKasaHHeM MecTa, ITyOUHEI
TIOrpY’KEHHMS, XapaKTepUCTUKU MaTepHalla, 1ara leoApeH.

7.2.6 TlpuMeHeHMe OypeHHs CKBa)KHH OCYIIECTBNASAETCS X0 Havdano paboT Ha
yuactke. IIponecc ycrpolicTBa CKBaXKMH COCTOMT U3 CNEAYIOUINX IPOIECCOB:

-YCTaHOBKa MAIIMHBI C HABECHBIM OYpOBEIM 00OpYHOBaHHEM HaJ TOYKON
HOTPYKEHUS T€OAPEHBI;

-6ypenue;

-Tiepee3] K clexyromnieil Touke 6ypeHnst.

7.2.7 CoopyxeH¥e HACBHIH U, IPH HEOOXOIMMOCTH, BpEMEHHOT0 TIPUrpy3a
BBIIIOJTHAETCS OOBIYHBIM 00pa3oM ¢ COOIIONEHHEM MPOEKTHOTO PEXUMA OTCHIKA
W BBHINOJHEHHs KOHTPOJIs ¥ MOHHTOPHHTa pabOT B COOTBETCTBHH C

nmoapasneiioMm 7.3 HacToOAIIEro JOKYMEHTA.

7.3 KoHTpoab KadecTBa padoT

7.3.1 KoHTpons kadecTBa paboT IPOBOAAT B COOTBETCTBHH C MOJNIOKECHHIMH
JeHCTBYIOIINX JOKYMEHTOB TEXHHYECKOrO peryJupoBaHHs, B YacTHOCTH
CIT178.13330.2012 u OJIM 218.7.001-2009 [4] u ¢ y4eToM HONOJHHTENBHBIX
NOJIOKEHUI HacTosimiero pasfeia ordera. OOmMA NOpANOK INPOBeIEHHUS,
TpeboBaHus K OGOPMIICHHIO pE3yINbTaToB II0 CTPOHTENLHOMY KOHTPONIO H
HPOMEXYTOYHOMN IpHeMKe BBIIOJNHEHHbIX paboT onpenenstores mo 'OCT 32731,
I'OCT 32756. Ilpu KOHTpOJNE KadecTBa JEHTOYHBIX TE€OJAPEH YIHTHIBAIOT
nonoxenns ITHCT 317.

7.3.2 Ilpu BXOIHOM KOHTpOJIC TeOJpEH BH3yalbHO (HUKCHPYETCS KaueCTBO
YIIaKOBKH pYJIOHOB (6yXT), OTCyTCTBHE ee moBpexaeHuii. [lo compoBoauTenbHOM
NOKyMeHTauuu (machopT, STHKeTKH Ha PYNOHAX) OINCHHBAIOT COOTBCTCTBHE
TeoJipeHEI IPOEKTHEIM TPeOOBaHIAM.

7.3.3 OnepanyoHHBI# KOHTPONL IIPY YCTAaHOBKE TI'COAPEH BBIOIHSIOT C

YYETOM CHEJYIOINX NOJI0XKEHHH:

41



OJIM 218.3.048-2019

-MECTO DACIIOTIOKEHHUS KaXIo¥ TeofpeHbl He MOJDKHO OTKIIOHATBCS OT
NpoekTHOH OoTMeTkH Gomee wem Ha 0,15 M; BEpTHKAIBHOCTH HANPABJIAIOLIETO
ycTpolicTBa JokHA OBITh He Menee 50 (o Beptukamw); 1 (0 TOPH3OHTAIH),
HHa4Ye BO3MOXKHO 3aCTONOPHUBAHUe; €CIIH B Pe3yJIbTaTe 3aCTOIOPUBAHNS YCTAHOBKA
reofpeHbl HEBO3MOXKHA, TO Ha BO3MOXHO ONM3KOM K Hell pacCTOSHHA
yCTaHaBIIMBaeTCs [pyras reoJpeHa;

-€CIlM B pe3y/bTaTe HalMYMs HA MOBEPXHOCTH IUIOTHOTO MaTepHala HWITH
TPYHTa BO3HHKAIOT TPYJHOCTH IPH YCTAHOBKE JPEH TPAAMIHOHHBIMH METOLAMH,
nepe] YCTaHOBKOH JpeH IUIOTHBIE CJIOH TMpeIBApUTENbHO NpOOYpUBAIOTCA
(nnoHepHOe OypeHHe) WK MPEANPHHAMAIOTCS APYTHE MPEABAPUTEIBHEIE MEPBI;

-JApeHBl JOJDKHBI YCTaHABIIMBATBCA HA HMPOEKTHYIO TIyOHHY (IIpH HaJIHYHM
IpocoeK cnaboro rpyHTa 3Ta INTyOHHA KOPPEKTHPYETCs C HENbI0 AOCTHXKEHHST
HIDKENIEXaIero cIos TpyHTa ¢ 60IbIeli COMPOTHBIAEMOCTHIO);

-II0 KKJOH YCTaHOBJICHHOH ApeHe 3amuchIBaeTcsd MHOOpMAIWs O gaTe H
TyOUHE ee 3aI0KEHNS;

-IIpU YCTaHOBKE JIEHTOUHEBIX I'e0/[peH HONOCTh PoboiHIKa (METAILTHYECKOM
TpyObl) IOMKHA OCTABATHCA HHUCTOM, @ PasMep CEYeHUS HO/UKEH OBITH TaKuM,
9T0OB! NPOOOHHIUK HEe OKa3bIBAJ YILIOTHSIOWETO 3)(heKTa Ha OKPYKAIOIUMHA PYHT
OCHOBaHWSI.

734 Tlpu [pUMEHEHHH CHOEUHATA3APOBAHHOTO OOOPYAOBaHHA  JUIs
YCTaHOBKY JIEHTOYHBIX T€0JPEH, OCHAIIICHHOTO aBTOMATHYECKAM 3aITHCHIBAIOIMM
YCTPOHCTBOM, QHKCHPYETCS M COXpaHseTcs HH(OPMAlLIHs [0 MECTy YCTaHOBKH M
IUTHHE F'eOpeH.

7.3.5 B orderHO# HOKyMeHTamud (aKThl CKPBITBIX PaboT) (uKCHpyroTcs
CIIeTyIOIIHe MapaMeTphL:

-AACHTAGHKAIIAOHHBIA HOMEP Ie0peHH;

-J1aTa ¥ BpeMs yCTaHOBKHY;

-ITyOMHA 3aJI0KEeHN;

-00mmas AJiiHa YCTaHOBICHHEIX T€O/IPEH;

-BePTHKAJIBHOCTh YCTAaHOBKH M PACIOIOKEHHUE.
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7.3.6 Tlpu coopyKeHHH 3eMIISSHOTO IIONOTHA Ha CIAOBIX TPYHTaX KpoMe
00yCIIOBIEHHOr0 OOMIMMH HOPMATHUBHBIMM JOKYMEHTaMH KOHTpOJId KavyecTBa
CTPOMTENLCTBA HEOOXONMMEI CHEUAlbHEIE HaOmomends 3a AedopManyaMu
HAChIIH H  OCHOBaHHS. BonpimuHCTBO ~ KOHCTPYKTHBHBIX  pelleHHH
mpeAycMaTpUBaeT  ONpeleNSHHBI  TEXHONOTHYECKHA PpeXHM  BO3BEICHHS
3eMJIZHOTO IIOJIOTHA, KOTOPHI HEBO3MOXHO TPAaBHJIBHO OCYIIECTBUTH 0e3
CHCTEMATHUYECKAX BH3YAIBHBIX W MHCTPYMEHTAIbHBIX HaOmoneHui. ITosToMy
MEPONPHATHS 0 HAOIONCHHIO 3a AehopManysIMH 3eMISIHOTO IONIOTHA B TIEPHON
CTPOMTENLCTBA JI0 MOMEHTA COaud OOBeKTa B 3KCIUTyaTaldio MOJDKHBI OBITh
BKJIIOYEHBI B CTPOUTEIBHYIO CMETY.

OCHOBHBIMY 3a/1a49aMy HaOTIOAEHUI ABIISIOTCS:

~KOHTPOJb 34 BEIAYHUHON OCAIKU U 3aTyXaHUEM €€ BO BPEMEHH 110 KXKJI0MY
3Tally CTPOMUTENBCTBA 3EMIITHOTO II0JIOTHA M BPEMEHHOTO IIPUTPY3a;

-(pUKCHpPOBaHHE BO3MOXHBIX T'OPH3OHTAIBHBIX CMEIeHHH IPyHTa HACHIA B
BUJIE BBIIIOPA, OOKOBBIX AehopMaluil TpyHTa OCHOBaHUS.

OcHoBHbIe HaOJIONEHUs BBHIMOMHSIOTCS MPOA3BOACTBEHHON JTabopaTopuel.
JIONONHUTENbHO K TIePEeYHCIEHHBIM TPOEKTOM OpraHW3aiud CTPOUTENbCTBA
JIOPOTH HAOJIIONEHUSAM 33 U3MEHEHUEM ITOPOBOTO AaBICHUS B IPYHTE MOTYT OBITH
YCTAaHOBJIEHEl HAOMIONEHHMS 110 CHENUANBHBIM METOJHKAM 33 IOCIOMHBIME
OocaJKaMH OCHOBaHWS, W3MEHEHHEM THAPOJIOrHYECKOro pEKUMa, YHPYTHMH
NporuGaMu HOKPHITHSA, a TAKXKe JNUTEIHHBIMA OCaJKaMU B IEPHOJ SKCILTyaTalluy
JOpOTH.

Habmonennss 3a BepTUKATBHBIMH TEPEMCEIICHHUSIMH BBIIONHAIOTCA 1O
0CaZlo4HBIM MapkaM. Mapka 3akjagbBaeTcs Ha IIOBEPXHOCTH CIabOd TOJIIM
HEMOCPENCTBEHHO IHepell OTCHIIKOH MepBOro CIlIosg Hachld. BeprukxanpHas
OTMeTKa IUTHTHI QUKCHPYETCA HUBEIHPOBAHMEM C YCTAHOBKON pefikm Ha o0pe3
MEpPHOH IITaHI}.

Tomepeunnky Anst HAOMIOACHNS 32 OCA/IKOM HAa3HAYaI0T B CAMOM TiryOOKOM
MecTe | gajiee depes kKaxasie 50 M. Ocagounbie MapKH YyCTaHABIMBAIOT 110 TPH HA
K2KA0M IonepevHnKe (OTHY OCEBYIO U JBe OOKOBEIE B 1 M OT GpOBKH HACHIIN).

43



OJIM 218.3.048-2019

HaGmroneHnss 3a TIOPH30HTAJIBHBIMH [EPEMEIICHUSAMH K BO3MOXHBIM
BBITOPOM BEIYT 1O OOKOBEIM MapKaM, YCTaHOBJICHHBIM B OJHOM CTBODE, & TaKXKe
M0 JOIOJHUTENLHBIM, YCTAHOBIEHHLIM Ha ONepevyHrKe Ha PacCTOSHUU 3—5 M OT
[OJOIIREl Hachliid. 3aMepbl TOPHU3OHTATBHBIX CMEIIEHUH BeAyTCS C MOMOIIBIO
TEOLOJIUTHOR ChEMKH.

Habmonenus 3a ocankodf ¥ ropH3OHTANLHBIMHM CMEIICHHSMH BEIYTCS B
IIepUoZ BO3BEIEHHS HACHIM eXeJIHEeBHO, TepBhle TPU MecsAla IMocie IOJHOro
BO3BeJIeHNS HACHIIM — €XEHeJeNbHO, B JanbHellleM — J0O CHaud JOpPOTH B
SKCIUTyaTaIluio 1Ba pa3a B Mecall. [Ipu oOHapyKeHHHN pe3Koro yBEeIMYeHHs 0CaAKU
WAIH CMEINEeHNH Hackild B IUlaHe €€ OTCHIIKY HEMEANCHHO MPeKpamaroT A
BBISIBJICHUS NPUYMH JehopMaluii M KOPPEeKTHPOBKM IPOEKTHBIX pemenui. B
ciiydae GUKCHPOBaHHS HOTEPH MPOYHOCTH OCHOBAHMS HA3HAYAIOTCA MEPONPHSTHS
10 JTUKBHUJALUY ONACHOI'O COCTOSIHUS U NMPEAyNpexIeHA] AaNbHEHINEro pa3sBUTHA
nebopManny HaCBIIUA U OCHOBAHUSL.

IIpn HayM4uy ueTHIPEX-NSATH W3MEpPEHUH OCaJKM B IEPBBIA Mecsl mocie
BO3BEJISHUSA HACHIIA [AIBHEHIIYI0O OCagKy MOXHO IPOTHO3HPOBaTh IO
dbopmymne (29):

S =8
t — Mn T4t (29)
roe S, — TmonHas pacyéTHas OCanKa, oOIpefenéHHas @O pe3ylbraraM
KOMIIPECCUOHHBIX MCIBITaHUH];

f — BPEMs C Hauajla OTCHIIKH HaCBIIIH;

T — nmapaMeTp, XapakTepH3yIOLni HHTEHCUBHOCTD 3aTyXaHUs OCaJIKH.

Hdns ucnonb3oBaHus 3ToH GOPMYIBl CTPOST TIpapuK KOHCONHJAUUH B
KoopauHatax (f, #/S), 4To HaéT BO3MOXHOCTH CHPAMHThH KPHBYIO Ocajikd. B sToM
cliydae XOJ OCaJKH 3alMChIBaeTCAd B BHAE ypaBHeHHS 1/S=at+b. Jlanee Haxopmst
BeIMIMHY napametpa T=b -S,, rie b — 0Tpe30K, OTCeKaeMEbIil rpahKoM Ha OCH #/S.
Tanresc yria HakinoHa rpadika ecTh BeIMuMHA, oOpaTHas cTaOWMIM3NpPOBaHHON

ocanke a=1/S,.
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B cmyvasx, ecnM [aHHbe HaOmIONeHHAH 32 (akTH4YECKHMH OCaKaMu
CYIIECTBEHHO OTJIMYAIOTCA OT pacy&THOro HIPOTHO3a INPOTEKAHUs OCAAKH, B
pabodueM TIpoeKTe ClleqyeT YTOYHHTh pPAacuETHBlE XapaKTepHUCTHKHA TIPYHTa
(x03bPUIHEHTH! KOHCONMIALMH B CXKUMAEeMOCTH) yTéM 0OPaTHOTO Tepecyéra o
(daKTHYecKUM HAaHHBIM OCaZKH H Ha MX OCHOBE YTOYHHTh KOHCTPYKTHBHBIE
pelIeHust § PEeXIM OTCBHIIIKY HACHIIH.

B mpomecce Bo3BereHHMs Hachili Ha c¢naboM rpyHTe HEoOXOAUMO
CHCTEeMATHIeCKH KOHTPOJIMPOBATH TONIOHHY HACHITHOrO CJIOS, OIPEAEIISIOIIYIO
BEJIMYMHY Harpy3Ku Ha OCHOBAaHHE B 33/laHHBI MOMEHT BpeMeHu. st 3T0i meim
MOXHO KCIIONIB30BATh T€ K€ OCAJOYHBIE MAPKH C HAPAIIMBAEMbIMH INTAHTAMH, Ha
KOTOpbIe TODKHA OBITE HaHeceHa pasMeTka. KOHTpob MOXKeT OBITh OCYIIECTBIEH
TAKKe C ITOMOINBIO JETKOTO JWHAMMYECKOTO 30HAa WIH OyTéM OypeHHs
30HIMPOBOYHBIX CKBAXKUH.

Ilpr COOTBETCTBYIOIIEM OOOCHOBaHMM B IpoeKTe HaOMoNeHus 3a
nedopMallMssMM HachllM Ha CclaboOM OCHOBaHHM IPOBOAATCA M B Ipomecce
9KCILTyaTallid aBTOMOOWIBGHON MJOPOTH B IIEPBBIM TOJ MOCIE 3aBEpIICHHUS
CTPOMTENbCTBA. Takue HaOMO/IeHHs 06A3aTeNbHbl IPH CTaUHHOM CTPOHTEIHCTBE

3C€MJISHOI'O IIOJIOTHA K YCTpOﬁCTBe LIOpO)I(HOﬁ OACXKOBI.

7.4 Texnuxa 6e30MaCHOCTH

7.4.1 Tlpu npoBeneHud paboOT ClIEIyeT PYKOBOLCTBOBATHCS TPeDOBaHUIMU
CHull 1II-4-80* [5], CHmIl 12.03-99 [6], IlpaBumamu oxpaebl Tpysza [7],
IpaBUJaMH O€30mMacHOCTH, M3JIOKEHHBIMH B MHCTPYKIMSAX IO OKCIUTyaTaluH
COOTBETCTBYIOIIEro oOOpyHoBaHusi, a Takxe Tpeboanusmu CIT 2.2.2.1327-03,
T'OCT 12.3.002, 'OCT 12.3.005.

7.4.2 K pabore 10 morpyxeHuIo JEHTOUHbIX T€OAPEH TOIYCKaIOTCs JTHLA He
Monoxe 18 mer, npomenmue o6yuenue GezomacHLIM IpreMaM paboThl, CAABIINE

9K3aM€H Ha NIpaBo CaMOCTOSTEILHOU paﬁon A HE HMCHOIINEC MEIUIIMHCKHX
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OPOTHBOMOKA3aHUA B  COOTBETCTBHHM ¢  ACHCTBYIOIIMMH  HOPMATHBHBIMH
JoKyMeHTaMH Munsnpasa PO.

7.43 Puck ¢ mosuumii TpeboBanuit 6€30I1ACHOCTH MOXKET OBITL CBA3aH C
MIOBPEXXASHHEM HaBECHOTO 0GOpYNOBaHUs IPH BIABIMBAaHUH 0OCagHON TPyOH B
IpoLecce TMOTPYKEHHS TeoApeH BCIEACTBHE HAIMYUA MPOCIOEK TIPYHTOB
LIOBBIIIEHHON IUIOTHOCTH. B mepmon morpyxeHus obcamuodl TpyOml crienyer
HeNpephlBHO BHU3yalbHO OTCIEXKHBATH COCTOAHHMEe oOcamHolil TpyObl Han
[IOBEPXHOCTBIO TIpyHTa (Haiuwdwe wu3rudba, nApyrux jedopmarumii). Ilpu
obnapyxenun nedopmanuit obcamHoit TpyObl paboTBI CliellyeT IPEeKpaTUTh,
JaibHejiIee WX BBINOJHEHHE CIEAYeT NPOBOAUTL O M3MEHEHHOH TEXHOIOTHH,
HanpuMep, C Ipe/IBAPUTEILHEIM YCTPOHCTBOM OYpOBBIX CKBaXHH (moxpasgen 7.2

HACTOSIIEro JOKyMEHTa).

46



OJIM 218.3.048-2019

Bbuonnorpagua

[1] TTocobue Mo NPOEKTHPOBAHKIO 3€MIISIHOTO MOJIOTHA aBTOMOGMIBHBIX IOPOT

Ha cra6bix rpyHTax (k CHull 2.05.02-85%), M., 2004

[210M 218.5.006-2010  PexomeHmarmu 10 METOAMKAM HCIBITAHUH
TEOCHHTETUYECKUX MaTepUalioB B 3aBUCHMOCTH

OT 00JAaCTH MX TpPHMEHEHHUsS B JOPOKHOM

oTpaciu
[3]OAM 218.5.003-2010  Pexomernaanuu no IPHMEHECHUIO
F€OCHHTETHIECKHX MaTepHasioB pu

CTPOMTENILCTBE H PEMOHTE aBTOMOOMIBHBIX
Jopor

[4] OAM 218.7.001-2009  Pexomenpanum no OCYILIECTBIIEHHIO
CTPOMTENBHOTO KOHTpONsA Ha (enepaibHBIX

aBTOMOOMIILHBIX IOpOTrax

[5] CHull I11.4-80* TexHuka 6€30IIaCHOCTH B CTPOUTEILCTBE
[6] CHuII 12.03-99 beszomacHOCTh Tpyda B ctpouTenscTBe. Yacts 1.
O6mue TpeboBaHus

[7] TlpaBuna oxpaHsl Tpyaa NpHU CTPOMTENLCTBE, PEMOHTE M COIEPKAaHUH

aBTOMOOMIBHEIX fopor. M., MuscTtpo#, 1993

47



O/IM 218.3.048-2019

IIpunoxenne A

IIpumep pacuera

Hcxonuple nannnie:

-€CTECTBCHHOE OCHOBAHHE 3€MJLIHOIO MOJIOTHA MPOEKTUPYEMO aBTOMOOHIIBHOM HOpOTH
I TexHuuyeckoM KaTeropud ¢ KaMUTAIPHBIM THIIOM IIOKPHITHS CJIOXKEHO TIIHHHCTHIMH
[IEPEYBIKHEHHBIMU C1a0bIMU IPYHTaMH, IOJACTHIAEMBIMH POYHBIMH [1€CYAHBIMH TPYHTAMM;

-[IPOEKTHAs BBICOTA HACBIIM cocTaBnsieT Hpp=7,6 M mpH ImpHHE 3eMIISHOTO IOJIOTHA
noBepxy Bn,=32 M u 3amoxxeHnem otkocoB 1:1.3;

-HaCBINb OTCHIIAETCS IIECYaHBIM IPYHTOM CO CIEAYIOIIMMH XapaKkTePHUCTHKAMH — YTOJ
BHYTPEHHETO TpeHHs ¢;,=32°, cuemnenne C;,=0,002 MIla, o6beMHEI# Bec 0,=1,90 ™ ;

-BEeIMYMHA CyMMapHOH Harpy3ku Ha TOBEPXHOCTH cnaboil TONIM OT TPaHCIOPTHBIX
CPEACTB M Beca 3eMJITHOIO IIOJIOTHA IIPH BEIMYMHE ITOJBYOKHOM TPAHCIOPTHON Harpysku

cocTaBigeT q,=45 klla cocraBnser g = H"p Pt 4y =7,6-19+45=1894 T/M2=189,4 Klla;

-IIPOEKTHOE BpeMsI KOHCOJIMJAIUM C MOMEHTa OTCHIIKH HACHINH A0 TpeOyeMo# BBICOTHI
Hpmin, obecneuuBaromeil Hayano DPONECCOB KOHCOMMIAIMH 1O YCTPOMCTBA JIOPOIKHOTO
TOKPBITHS COCTABIIAET tyouc=0 MecsmeB=0,5 roaa;

-cnabas TOMmA CIIOKEHA ABYMSA DPa3sHOBHIHOCTSMH IIEPEYBIAKHEHHBIX TIIMHACTHIX
TPYHTOB € MoOKa3aTelleM TekydecTH Goiyee 0,75, XapakTEpHCTHKH KOTOPBIX TPHBEIEHBHI B
tabmune A.1.

Tabnuma A.1 — XapakTepHCTHKH TPYHTOB €CTECTBEHHOTO OCHOBAaHHA

Hcﬂ. » pI/pI] K(l)l/ KQ)W emT 2 (PI/ P, Cl/ C“’ E, CV Ch
Tpynr M /™ > M/CYT. JIOIH €I, rpan. klla MIla | m*ron | m*/ron

1 2 3 4 5 6 7 8 9 10
Cyrmumox erwuit, | 5 | 193704 | 0401 | 0827 4/5 17 2 2,5 5,2
TeKyquii
Cynech Tekydas 5,0 1,97/1,98 | 2,0/0,5 0,722 17/18 3,5/4 2,5 4,9 6,0
Ilecaanstii ¢
BaltyRHo- >5.0 | 2,26/226 | 3-50 026 | 38/38 0 70 - -
TILIOOBBIM
3aM0THHUTEIEM

IlpuMeuanus

1 H,; — MOIIHOCTS CHOS; Py, Py — IVIOTHOCTB TPYHTA, COOTBETCTBEHHO 110 HECYMIEH CIOCOGHOCTH, 1O ieopMaiysaM.

2 Ky, Ky — cOOTBETCTBECHHO KO puIenT QUIBTPALMI TPYHTA B TOPU3OHTANLHOM B B BEPTHKAILHOM HAIIPABIICHIAX;
€*" — ko> pUIKCHT IOPUCTOCTH I'PYHTA B €CTECTBEHHOM, HEKOHCOIMAMPOBAHHOM COCTONHHIH.

3 @1, ¢ — yroa BHyTPEHHETO TPEHHS, COOTBETCTBEHHO, 110 HECYLIEH CLIOCOGHOCTH, 110 JedopMaLiugM.

4 G, Cy — cueluicHse, COOTBETCTBEHHO, ITO HECYIICH CIIOCOGHOCTH, MO AedopMariuaM.

5 E — monyns obmieit aepopmanmm; C, — ko2 HALMEHT KOHCONUIAIMHA IPYHTOB B BEPTUKAIBHOM HAIPAaBJICHHH.

6 C; — x03QpunueHT KOHCONUAIMM IPYHTOB B TOPU3OHTAIEHOM HANIPABICHHH.
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IIpenBapUTENbHBIE PACUeThl M AHAIN3 BO3MOMKHOCTH IIDUMCHEHUS MPEANOCTPOECYHOIO

VIUIOQTHEHHS TPYHTOB cJaboro OCHOBAaHHA IO TEXHOIOTHH  BEPTHKAILHOTO JAPCHUPOBaHUA

reoipeHaMu

ITockosbKy B COCTaBe €CTECTBEHHOIO OCHOBAHUS (B Ipe/ieliaX aKTHBHOM 30HBI) HMEIOTCS
rpyHTHI ¢ MoayJsieM gedopmaruu <5 MIla npu momEOCcTH ciost Gosiee 0,5 M B COOTBETCTBHH C
noyioxxerusiMu 11.7.25 CI1 34.13330.2012 parHOe OCHOBaHHE MOXET OBITH OTHECEHO K C1aboMy
OCHOBAHHIO.

JIis OleHKH YCTOMYHMBOCTH OCHOBAHMS H MPOTHO32 OCAJKH HACHIIH B COOTBETCTBHH C
paszenoM 3 Ilocobus [1] 6pUIH MpOBENCHHI MPEABAPUTEIHHBIE PAaCUYCTh], B Pe3YJIbTaTe KOTOPHIX
6BUI0 MOJIYyYeHO cienyommee:

-JaHHOE OCHOBaHHME MOXeET ObITh oTHeceHo Kk III Tumy ocHoOBaHHiI MO Hecymiel
Hav
CIIOCOGHOCTH IpH IOJNYyYEHHOM 3HAa4YeHHHM Kod(duiueHTa 0Ge30MacHOCTH kses <1 kax mo

YCIIOBHIO GBICTPOI, TAK M IO YCIOBMIO ME/ICHHOR OTCHIIKH 3EMIISIHOTO MOJIOTHA,

-pacyeTHas BEJIMYHHA CyMMapHOH KOHEYHOM ocajiku cocTaBhna S,=1,25 M npn BpeMeHH
KOHCONHJanuu cinaboro ocHoBanus 6omnee 10 er.

Jng obecnevenus tpeboBaHU yCTOHUMBOCTH Wi obecnedeHus TpebyeMoil BeIMIHHBI
HMHTEHCHUBHOCTH OCaIKy HE00X0AUMO IPUMEHEHHE CIICIUANBHBIX MEPOIIPUATUH, HAIIPaBICHHBIX
Ha crabunm3anuio ocHoBaHHA. OneHka 3(¢EKTHBHOCTH HCIONB30BAHAS KOHCTPYKTHBHBIX
pemreHui Iepel HX pa3spaboTKOH JIOJDKHA OCHOBBIBATBCA HAa IIPOTHO3€ MAaKCHMAJbHO
BO3MOHOTO YITyYIIICHUs IPOYHOCTHBIX CBOMCTB TPYHTOB OCHOBAHHS HOCIE WX CTaOHIIH3aINM.
JlaHHBI IPOrHO3 6a3upyeTcst Ha CIIOCOGHOCTH ¢NabBIX I'PYHTOB YIUIOTHATHCS H YIIPOYHATHCS MO
Mepe IOCTEIeHHOU Mepefadd Ha HUX Harpy3Kd IIpH MIPOXOXKACHHH IPOIecca KOHCOJMMHAIUH.
CreneHp YIUIOTHEHHsSI TPYHTOB OIpenedeTcs MaKCHMAaIbHO BO3MOXXHOH — BETMYMHOM KX
IUIOTHOCTH IPH COOTBETCTBYIOMIEH BIAXHOCTH.

Ilo pesymsraraM 1a0OpaTOpPHBIX JAPCHUPOBAHHBIX MCIBITAaHHH IONYYeHO, 4YTO
MPOYHOCTHBIE XapaKTEePHCTHKA KOHCONWIMPOBAHHBEIX TIPYHTOB OCHOBAaHMS 3HAYHTEIHLHO

NOBHINAIOTCS ¥ KMEIOT 3HAYCHMsS, LPH KOTOPHIX pacdeTHOe 3HaueHHe KodhdHIuueHTa
6€30MaCHOCTH CTAaHOBHTCS 6ollee TPeGYEMOro, TO €CTh BHIIONHSAETCH YCIOBHE Kg > 1, uto
NO3BONISIET TOBOPUTH O LPHIOJHOCTH HCIHOJB30BAHMA CTaOHIM3UPOBAHHBIX €CTECTBEHHBIX
OCHOBaHHI B KadecTBe OCHOBAHH: [ BO3BEACHHS 3€MILIHOTO HIOJIOTHA.

B xadectBe BapHaHTa IPEINIOCTPOSYHOTO YIUIOTHEHHS CIIAOBIX TPYHTOB OCHOBaHHS
PaccMOTPHM BapHAHT KOHCONMJAIMH IPYHTOB OCHOBAaHHS IO TEXHOJIOTHH BEPTHKAILHOTO
JpEHHPOBaHUA TeOApeHaMH, 001acTh PallMOHAIBHOTO HIPUMEHEHHs Koroporo (mozpasien 4.3

JanHoro OJIM) B TaHHOM CITy4ae COOTBETCTBYET MCXOAHEIM INaHHBIM (IIOKA3aTellb TEKYUECTH
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TpyHTOB OCHOBauus Gosnee 0,75, MomHOCTh KOHCOMMAupyeMoit cnaboit Tommu Hyene=10 M).
KpoMe TOro, ko3(¢HUIUHEHT KOHCOJNMAAUMH TPYHTOB OCHOBAaHHS B TOPH3OHTAIEHOM
HanpaBiIcHAH GoJblie YeM B BePTHKAILHOM HAIIPABJICHHH, YTO IO3BONHUT COKPATHTH BPEMA
KOHCOJIMAAIMY 32 CUeT IPSHUPOBAHMS B TOPU3IOHTAIFHOM HalpaBIeHUM.

Pacuer

1) Jins pasHopoaHo# cnaboit Tommu no 3aBucuMoct (10) onpenenuMm npuBencHHBIH
ko3¢ unmeHT KOHCOMHIAINH CIIOUCTOM TONNIM B BEPTHKAIGHOM HAIIPABICHWH IIPH MOIIHOCTH

aKTHBHOH CKMUMaeMOH TOMIM paBHOW MOIMHOCTH KOHCOMMJMpYyeMo# cnaboi ToH

— _ _ . 10> 2
Hyem= Hyone= 5+5=10 M: cv =——= 3,4 M/rog.
5,0 + 5,0
N2,5 49

2) ITockonbKy Ha HUKHEH rpaHUIle CKHMASMON TONIIH 3aJIETAI0T XOPOIIO IPEHUPYEMBIe

TPYHTBI, IpHUHHMMaeMas [0 3aBUCUMOCTH (9) AnMHA OyTH (UILTPAMH B BEPTHKAILHOM

10
HalpaBlIeHUH COCTABUT: A, =— =5M.
dv 2

3) Ilo Tabnmie 2 B 3aBUCHMOCTH OT THIIa IOKPHITHS Ha3HaumM TpeOyeMylo CTeneHb
KOHCONMIAIUH TPYHTOB OCHOBaHUA. [IpK KaluTalIbHOM THIIE HOKPBITHS U BETHIHHE CYMMapHOM
koHeuHo#t ocamxm S,=1,25 M TpebyeMas crTeneHh KOHCOJMAAIMH OCHOBAHHA COCTABHT
Ompes=0,96.

4) OnpenenuM BEMUYMHY PACUETHON CTEHECHH KOHCOJHUAAIMM IPYHTOB B BEPTHKAILHOM
HAlpaBlCHUH TPH MPOSKTHOM BPEMEHM KOHCONMIAIMH tyon=0 MecsaueB = 0,5 roma. Pacuer
[IPOBOJIUM B CIIEJIYIOMIEH TT0CTIE[OBATENLHOCTH:

-0 3aBucuUMOCTH (8) ompenensem (akTop BpeMEHH KOHCONHAAIMH clnabodl Tommu B

3,4-0,5

BEPTUKAJILHOM HalPaBJIeHMH T, = 3 =0,068;

-nio rpa¢uKy Ha pucynke (7) onpeaenseM pacueTHYIO BEIHIHHY CTENEHH KOHCOMARAMHN
B BepTHKaIbHOM HanpasneHuH Q,=0,29.

5) Tlo zaBmcumoctu (12) onpenenum BenWduHY TPeOyeMoil CTelieHH KOHCOJNUIANUH B
1-0,96

=1- =
1-0,29

TOPU3OHTAIILHOM HAIIPaBJICHUH: 0,94 .

TP

6) IloxGop mapameTpoB APEHHPYIOIIEro MOJNA W3 KOMIO3WTHBIX BEPTHKANBHBIX JAPEH
IPOBOAMM B COOTBETCTBHH C HyHKTaMH 6.2.12-6.2.20 pmammoro OJM B crneapyromeit

OOCIEAOBATCIILHOCTH:
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~3a/1aeMCs TIlyOMHOH YCTAaHOBKH ApEH, KOTOpas, B JaHHOM CIIy4ae, IPHHUMAETCA PaBHOM
MOIIHOCTH AaKTHBHOH CXKMMaeMO#W TOJIIM, COOTBETCTBYIOIIEH CYyMMapHOH MOIMHOCTH
CXKHMaeMbIX cabeix rpynToB A, = H, . =10m;

KOHC
-1mo 3aBucuMocTd (16) ompenensieM NPHBEJCHHBIH KOA(POHUIHUEHT KOHCOMMAALMM LT

5:52+5-6,0

CJIOHCTOH TOJIIIY B TOPH3OHTATILHOM HarpapieHun C, = m

= 5,6 M>/rox;

-mo 3aBucuMmocTH (15) ompenenseM MHHHMMANBHYIO BEIMYHHY APEHUpPYHOMIEH

CIOCOGHOCTH T€OApEHBI (.. =5-K,, ~h2np =5.2,66-10=1332 M'/rox B 3a8BHCHMOCTH OT

BEIIMYMHBI IIPUTOKA BOABL B JPEHY OIpPENEIIeMON BENNUYAHOM CPEIHEB3BEIIEHHOIO 3HAYEHHS
KodhdunneHTa GUILTPAUEH TPYHTOB B TOPM30HTAIBHOM HAIPABICHHM B IIpeNenaxX IIMHBI
_5.0,0006+5-0,014

apenb K, = 0 =0,0073m/cyt. = 2,66 m/Tox;

-1o0 3aBMcKHMOCTH (14) OTpeseNnseM pacHeTHYIO BEJIUUHHY APCHUPYIOMEH CIOCOOHOCTH
T'€OJPEHHI C YJETOM CHHKEHUS APEHUPYIOIIEH ClIOCOOGHOCTH re0JpeHEI B PEAIbHBIX YCIOBHSIX €€

pabortst q,,, =1,5-1332 =1998 M/rox;

-Ha3Ha49aeM MapKy TeOIpeHBl; APEHHUPYIOIAas CHOCOOHOCTh TIEOApeHHI BHIOHpaeMoi
MAapKH (y, IOJIyIeHHAs IO pe3yJbTaTaM J1abopaTOpHBIX HCHBITAHAN WM NPUHATAS MO JAHHBIM
npousBojuTens (moxpasmen 5.4 macrosmero OJIM), momxHa OBITE He MEHEe pacyeTHOM
BEJINYHHEI (yp, HONYICHHOHM ITO 3aBUCHMOCTH (14), 1 He MeHee peKOMEHTyeMOro MHHUMAJIBHOTO

3HAYeHHs, yKazaHHOro B myHKkTe 1.3 Tabmuupt 1 Hactosmero OJIM; mpu mMONyYEeHHOM

PacueTHOM 3HAYEHHH (uwp= 1998 M/rog > q, =1260 M’/ron (pexoMeHIyeMOe MUHHMANBHOE
3naveHne no tabmane 1 pansoro OJIM) mpunumaem q,, =q,, =1998 M/rofl M Ha3sHauaeM

MapKy reoipeHsl ¢ IpeHApYIomeil ciocoGHOCTRIO He MeHee (], = 1998 M/TOx;

-Ha3HAYaeM [apaMeTPBl CEUYCHHS I'€OJ[PeHbI BHIOpaHHOW Mapku (PUCYHOK 8), KOTOpbIe
paBHsL: mmpHHa reoapens a=100 Mmm=0,1 M, TosmuHa reoapens! b=3 MmmM=0,003 M;
-mo 3aBucuMocTH (17) ompeneisieM BEIHYMHY SKBHUBAJICHTHOTO NUAMETpa TeOAPEHEI

_ 2(0,1+0,003)

d,
3,14

=0,065M = 0,07 m;

-0 HOMOTpaMMe Ha pHCYHKe 9 oIpefenseM IIar paccTaHOBKHM IpeH d (paccrosmue
MEXIY OCSMH JpeH); IPH BEIHYMHE IPUBEACHHOIO KOIQGhHIMEHTa KOHCOMMIAINK B
TOpU3OHTAIBHOM HanpasiieHun C=5,6 M°/roz, NPOEKTHOM BpPEMEHM  KOHCOJIMJIAIHH

trone = O Mec., TpeOyeMoil CTEIEeHH KOHCOJIHIAIMH an =0,96 Hu BelMYMHE SKBUBAICHTHOTO
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nuaMetpa reoapesl d,, = 0,07 M npuHATOE MO HOMOTPaMME PACCTOSHHE MEXLY OCAMMI TE€OpeH
cocraswio d = 0,9 m;

-Ha3Ha4YaeM CXEMY PACHOJIOKEHHS Te0JpeH B IUIaHE M B 3aBHCHMOCTH OT BHIOpaHHOM
cxeMmsl 110 3apucEMocTaM (18) win (19) u ompenenseM 30HY BIMAHHS TeOJPEH d,; B JAHHOM
ciry4ae, IpU TeKCarOHaJbHOM CXEME PacloNOXEHHs T€OJpeH AHAMETP 30HBI BIHMSHUS TEOAPEH
cocrasui d, =1,05-0,9=0,95m.

7) TIpu IPHHATHIX MapaMeTpax APEHHUPYIOIIETO MOJIs B COOTBETCTBHY ¢ 3aBUCHMOCTAMHE
(20)—(23) ompezernsieM pacyeTHYIO CTENEHb KOHCONMIAIMHA B TOPM3OHTAILHOM HANpPABICHHH
Opacy. PacdeT IpoBONM B ClENYIOWIEH ITOCNENO0BATEILHOCTH:

-[IPH KCIIOJIB30BaHUH NMpoboiiHiKa Ge3 aHKepHOM ILUTACTHHBI IIPH ILIOMALH IIOIEPEYHOTO

ceueHus npoboiinmka S,,,; =0,12-0,06 = 0,0072 M> SKBHBAICHTHBIA JpaMeTp mpoGoMHUKa

paBeH dy, = 0,096 M;

Ky
-OlpeernaeM BENNYMHY OTHOIICHUS K—q’ — B COOTBETCTBHH € IIyHKTOM 6.2.20 1aHHOTO

ds

K 0,0073
OIM  npummmaem K, =K, =00037m/cyr, oTHOomemHe -2 =——"=2 1pm
a P “= 4 K, 00037 P

CPeIHEB3BEINEeHHEIX Ko3hduipenTax (UIBTpamuyd TPYHTOB CIOHCTOM TONINH B Tpeeiax
JUIMHBI reoipeHbl B TOPH30HTAIBHOM HalpaBJIeHUH
Ky = 2,0-0,0006+5,0-0,014 =0,0073M/cyT=2,66 M/rTonl M B BEPTHKAILHOM HAaNpaBJICHAN

10,0

_5.0-0.0003+5.0-0.007
v 10.0

K, =0.0037 m/cyT=1,33 mM/Tog;
-B COOTBETCTBHH C HOYHKTOM 6.2.19 mamsoro OJ/IM ompepensieM AMaMeTp 30HEBI

K
VIUIOTHEHHUs Y JIPEHBI, KOTOpBIi paBen d, = 2d,, = 20,096 = 0,19M npu -2,
ds

d, 095
-OIpeieNsseM OTHOIeHne — = — =50
d, 019
d
-OIIpe/IeisieM OTHOIIEHHE —- = 0,19 =2,71;
. 0,07
-mo  3aBHCHMOCTH  (23)  ompenmeiseM  pacyeTHOE  BpeMs  KOHCONMHAAIMH
! ooy = 0% 1n(5,0)+21n(2,71)-0,75+2,8-10- 266 Nl 1 |- 041 roma=4,87 mec.;
8:5,6 26645 | \1-0,94
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-mo 3aBucuMocTH (21) ompenenseM (akrop BpeMeHH IpE GHIBTPAlMH B

56-041

TOPU30OHTAIBHOM HalpaBlIeHAH 1, = 0957 252;

-1io Gopmyne (22) ompenensieM mapamerp F, = ln(%Jﬂ- 2-1n(%] -0,75=286;

-0 3aBucuMocTH (20) ompenelisieM BETHYMHY PACUYETHOM CTCHEHM KOHCOIHIALMH B

252

TOPU30HTANIHOM HalpasieHuu O, =1— exp(—Sﬁ

)=099> Q., =094,

Ilockonmsky MONyYEeHHOE 3HAYCHWE pACYETHOM CTENeHM KOHcojmuamuu (), Oonee
TpeOyeMoro 3Ha4eHH (Jyrp H PACUETHOE BPEMst KOHCOIUIALMH fyoy MEHEE TIPOSKTHOTO 3HAYECHHSA
toncs PACCMOTPUM BO3MOXKHOCTH YBEJIMYCHHS] PACCTOSHHS MEXAY OCSIMH JIPEH A0 BEIMYHMHEI
d=1,1 M. B pesymbrare pacyeToB MOJYYECHO: IPH PACYETHOM BPEMEHH KOHCOIMIALUH
Ipacy=6 MEC. =lypuc=6 Mec. BemmunHa 0,=0,99. CHIXeHHE PacueTHOM CTelleHH KOHCOIUIalHH 10
TpebyeMoit Bemmuuubl O,=0,rp=0,96 HO3BOJISET YBEIHIHATD PACCTOSHAC MEXAY OCSMH TeO/IpeH
10 BEIHYMHE] d=1,9 M, HO IIpH 5TOM BpeMst KOHCOJIHIAIMH YBETHIHBACTCA 10 fpae,=11 Mec.

8) Ilo 3aBucumoctu (7) ompexenseM pacyeTHYIO CTel€Hb KOHCOJHIAINH

Opacs =1-(1-0,29)-(1-0,99)=0,99 u cpapuuBaeM ee c TpebyeMbIM 3HAYEHHEM Qppes.

[Tockoneky ycnoBre IO 3aBHCHMOCTH (2) coOMONEHO, Opacy=0,99 > (Orpes=0,96 npuHHMaeM
CIIeyIOIAe IapaMeTphl APEHUPYIOIIETo IOJBL: TeoApeHBl Mapkd «N» ¢ TeoMeTpHYeCKHMHU
nmapamerpamr 100 MM X 3 MM (mHpHHA X TONINAHA) C APEHHPYIOMEH COOCOOHOCTBIO
¢+=1998 M’/ron ¢ mapaMeTpaMd QHIIbTpa He MeHee YKa3aHHbBIX Mo MyHKTY 6.2.21 mannoro OJIM
npu JumHe reofipeH hgp+0,5=10,5 M ¢ marom 1,1 M nOpH rekcaroHaIbHOH CXeMe HX
pacnoOXKeHHs.

9) B cooreerctBum ¢ mynkToM 6.1.3 HasHauaeM mMmapaMerpsl pabodeil MIaTGopMsL
ITockonmeky pacyeTHass KOHEYHas CyMMapHas ocajka cocraBuma S.=1,25 M, npuHaMaem
TomuuHy paboueit mwiaarhopMbl He MeHee hy,=125+403 = 1,55 M m onmpememseM o
3aBHCHMOCTH (6) MHHHMAJIBHYIO BBICOTY HACBHIIH, HPH KOTOpPOH HauMHAETCS OTXKATHE BOIBI B
reopersl Hpin= 0,5:de lo'(ps/ps)=0,5-1,155-5-(1/1,65)=1,75M npu cpennénanemeﬂﬂom 3HAUCHAU
IUIOTHOCTH I'PYHTOB OCHOBaHHS p5=1,65 ™ u d,=1,05d=1,051,1=1,155. Tlockonsky Hpmip >
hy; He06X0MMMO CKOPPEKTHPOBATH BpeMs KOHCONMIAIMH, NPUHUMAsS 32 HAUall0 KOHCONUIAIIAH
MOMEHT, KOI/la BBICOTA OTChIIaeMoM Hackimu (paboueii IIaTGOpMbI) JOCTUTHET BEINHYHHBI

Hpnin=1,75 unu yMEHBIIUTH PacCTOAHHE MeXAY reofpeHaMH g0 BemuawHH d=1,02/1,05=0,97m
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h, 155
) 05-5-(1/1,65)

opu  d, = =1,022M [npu  TreKcarOHaILHOM  cxemMe  HMX

05-1,- (2

s

PacCIIOJIOKCHNU .
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OKC 93.100

Kmouesble cnoBa: cmabble TpyHTHl OCHOBaHMil HachllleH, YKpeIeHHe
BEPTUKANLHBIM JAPEHUPOBAHUEM TeolpeHaMy, MPOCKTHPOBAHUE, TEXHONOTHS,

PEKOMEH A IH

PykoBoxuTenb opranu3aliu-paspadoTIrnka
DAY «POCIOPHHI»

T'enepanbHbI JUPEKTOP A .I1. BapsTuenko

55


https://meganorm.ru/mega_doc/dop_fire/opredelenie_verkhovnogo_suda_rf_ot_10_09_2015_N/0/federalnyy_zakon_ot_28_06_2014_N_201-fz_o_vnesenii_izmeneniy.html

