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1. OBJIACTb NTPUMEHEHHNA

Meroauueckie peKOMEHIALNH PACIPOCTPAHAIOTCH Ha TIPOEKTH-
POBaHHE U MOCTPONKY BONONPONYCKHEIX COOPYXEHUH C HCIIONB30BAHHEM
METAJUIMYeCKUX TOPUPOBAHHEIX CTPYKTYP KOMIUIEKTHOM NMOCTaBKM Ha
ABTOMOOGWJIBHEIX IOPOTaX BCEX KaTerOpHit [l Pa3IMuHBIX JOPOXHO-
KITMMaTHYeCKHX 30H.

2. HOPMATHUBHBIE CCBhLIKH

DenepanbHbiit 3aKOH «O TEXHUYECKOM pEryiMpOBaHUM»
Ne184-P3,

TOCT 1.5-2001 CraHaapTel MEXIOCYXapCTBEHHbIE.

T'OCT 12248-96 Ipynth. MeTtoast 1aGOPaTOPHOrO ONpeNeTeHUs
XapaKTEePHCTHK NPOYHOCTH H AchopMHpyeMOCTH.

FOCT 19007-73* Marepuansl JakoKpacodyHele. MeToa
OIpeleICHHS BPEMEHHU Y CTETIEHH BhICBIXaHUSA.

I''OCT 9.407-84* EnuHas cucTeMa 3alIUThl OT KOPPO3HMU U
CTapeHHsi MaTepHaNoB U uanenuit. ITokpeITHS TakokpacoyHbie. MeTon
OLCHKHM BHEIIHETO BHAA.

IFOCT 15140-78* Marepuann j1akokpacouyHnle. MeToasl
OnpeeNieHNs aire3uy.

T'OCT 12.3.005-75 CCBT. Pa6otel okpacoyHble. O6mue
Tpe6oBaHHA 6€30NMaCHOCTH.

I'OCT 12.4.011-89 CCBT. CpeactBa 3amnTel paboTaoomux.
O6mue TpeGoBaHHSA M KIACCH(PHUKALIHAS.

T'OCT 17066-94* ITpoxar TOHKOIMCTOBO! U3 KOHCTPYKIIHOHHOM
HHM3KOJNIETHPOBAHHON CTAIM. TeXHUYECKHE YCIIOBUSA.

TF'OCT 1050-88* Ilpoxkar copToBoii, KanuGpOBaHHKIH, CO
CNELHAILHON OTACNIKON MOBEPXHOCTH M3 YIJIEPOOAUCTON Ka4€CTBEHHOM
KOHCTPYKIMOHHOMU cTamu. O61Ke TEXHHYECKHE YCIIOBHSA.

T'OCT 19281-89* INpoxaT U3 CTaJM NOBRILEHHONX NMPOYHOCTH.
Ob6u1ne TeXHHYECKHME YCJIOBHS.,

T'OCT 380-94 Crans yrieponucrasi 0ObIKHOBEHHOTO Ka4eCcTBa

TOCT 4543-71* ITpoxar u3 JETHPOBAHHON KOHCTPYKUHOHHOMK
ctaiH. TexHu4ecKue yCIOBHs.

I'OCT 7798-70* Boatsl ¢ mecTUrpaHHON ronoBxoi Kiacca
ToyHocTH B. KOHCTpYyKuus M pazmepsl.



T'OCT 5915-70* Iafikn wecTUrpaHHbIe KJIacca TOYHOCTH B.
KoHCTpyKuus H pa3MepH.

T'OCT 24705-2004 OcHOBHBIE HODMBI B3aHMO3aMEHSIEMOCTH.
Pe3pba meTpuyeckas.

TOCT 11371-78* Il1ait611. TeXHUYECKHE YCIIOBMS.

TFOCT 22245-90* ButyMH HedTAHbE HOPOXHEE BA3KHKE.
TexHU4ecKue ycioBuA.

T'OCT 6617-76* buryms! HebTAHBIE CTPOUTENIBHEIE. TEXHHYECKHE
YCJIOBHS.

TOCT 8736-93* Tlecox mng crpouTensHbIX pabor. TexHuueckue
YCJIOBMS.

TOCT 12.4.068-79* CCBT. CpencrBa HHIMBUIYAIbHON 3aLUTHI
nepMarosornyeckue. Knaccugukamus v obmme tpe6oBaHHUs.

T'OCT 3640-94 LIunk. TexHUYECKHE YCJIOBHA.

I'OCT 15902.3-79* ITonotHa HeTKaHble. MeTOAB! ONpeneneHus
MPOYHOCTH.

T'OCT 15150-69 Mamnnsl, npubopsl ¥ Apyrue TEXHUYECKHE
u3genus. UCnosHeHUs s pa3nHYHBIX KIMMAaTHYECKHX pPafOHOB.
Kareropus, ycnoBus 3KCIUTyaTaUM¥, XpPaHEHUSI H TPAHCIIOPTHPOBAHHUS
B 9aCTH BO3LCHCTBUA KIMMaTHYeCKUX (haKTOPOB BHEILHEH Cpean!.

T'OCT 27772-88 Ilpokar misi CTaIbHBIX KOHCTPYKLMIA.

T'OCT P 51285-99* CeTku npOBOJIOYHbIE KPYYEHBIE C LIECTHYTOJIb-
HBIMH AYEHKaMH U1t raGHOHHBIX KOHCTPYKUMH. TeXxHUYECKHE YCIIOBHS.

I'OCT 9.304-87 EnnHas cucTeMa 3aMIUTH OT KOPPO3HH M
crapeHms. [TokpbITHs razoTepmuueckue. O6wme TpeGOBaHUA ¥ METOIBI
KOHTPONA.

TOCT 25129-82 IpynroBka 'D-021. TexHuuecKHe YCITOBHS.

FOCT 7313-75 Omanu XB-785 u nak XB-784. Texuuyeckue
YCJIOBHUS.

T'OCT 1577-93 TIpokaT TOJCTONHUCTOBOM U NIMPOKOIIONOCHEIH U3
KOHCTPYKUMOHHOM KaYeCTBEHHOM CTATH. TeXHUYeCKUE YCIIOBHS.

CHull 2.05.03-84* Mocrst 1 TpYOHLI.

CHuTl 2.05.02-85* ABToMOOGWIbLHBE AOPOTH.

CHuIT 2.02.01-83" OcHoBaHuS 30aHM# ¥ COOPYXCHHIHA,

CHuII 11-02-96 UHxeHepHble U3LICKAHUA 151 CTPOMTENLCTBA.
OCHOBHBIE MOJIOXCHHSA.

CHuIT 11-23-81* CranbHbie KOHCTPYKIIHH.

CHull 2.03.11-85 3amura CTPOMTENBHEIX KOHCTPYKIHHA OT
KOPPO3MH.

CHunll 23-01-99* CtpouTtenbHas KINMATONIOTHSA.



CHnIT 2.01.07-85" Harpy3ku 1 Bo3ueicTBHA.

CHuIT 12-03-2001 Be3omacHOCTb TpyAa B CTPOMTEJIBCTBE.
Yacrs 1. O6mue TpeboBaHus.

Yacrs [1. CTponTesHOE IPOM3BOACTBO.

CII 11-105-97 UHXEHEPHO-T€OJIOTHYECKHE M3RICKAHUS Ui
CTPOMTENLCTBA.

CII 11-102-97 UHXEeHEPHO-3KOJIOrH9ecKHe U3BICKAHUS IS
CTPOMTENLCTBA.

CIT 11-103-97 HHXEHEPHO-THAPOMETEOPOJOTHIECKHE
M3BICK2HHS U CTPOUTENLCTBA.

CIT 33-101-2003 OmpeneieHHe OCHOBHBIX PAaCYETHHIX
THAPONIOTHYECKMX XaPAKTEPUCTHK.

CI1 32-101-95 [NpoexTHPOBAHHE H YCTPOICTBO QYHAAMEHTOB OIIOP
MOCTOB B palfOHaX pacnpOCTpaHEeHUs BEYHOMEPINHIX TPYHTOB.

BCH 176-78 u nonomsaenue x HeMy Nel u Ne 2 ot 1984 n 1985 .
HWHCTpYKIINSA IO NPOEKTHPOBAHHIO H MOCTPOHKE METAIMYECKHX
rop)pHpPOBAHHBIX BOAOIPOIYCKHAIX TPYO.

MeToauuecKue peKOMEHIAUNH 10 NPOSKTHPOBAHMIO H CTPOH-~
TEJILCTBY BOHOMPONYCKHBIX TPYO M3 METALUIHYECKHX FOGOPHPOBAHHBIX
anmeMeHTOB. M., Pocasronop, 2003 .

IMIMII — 91 IToco6ue x CHuII 2.05.03-84 «MocTh H TPYGRI» IO
U3KLICKAHUSAM U NPOEKTHPOBAHHIO XEJIE3HOXOPOXHEIX M aBTONOPOXKHBIX
MOCTOBBIX II€PEXOLOB Y€Pe3 BOLOTOKH».

MeTonuyecKue PeKOMEHAAIHH 110 THAPABINYECKOMY PacyeTy
MeTaUTHYeCKMX rodpupoBanHkIx Tpy6. M., HTHUUC, 1979 .

MeTtoauyeckue PeKOMEHIAUMHA O MIPHMEHEHHI0 TaGHOHHKIX
KOHCTPYKUHIA B JOPOXHO-MOCTOBOM CTPOHTENBCTBE. M., 2000 .

OOIM 218.1.001.-2005 PexoMeHmauum no pa3paboTke u
MPUMEHEHHUIO NJOKYMEHTOB TEXHHYECKOI'O peryiMpoBaHus B cdepe
JIIOPOXHOTrO XO35HCTBA.

3 TEPMHHBI , ONIPEJEJIEHHAA M1 COKPALIIEHUA

Merannmieckne rogpuposanasie crpykrypsl (MI'C) — Metaymm-
yeckue (CTaJbHBIe) rOOPUPOBAHHEIE JTHCTH PAaCUETHON TOJIMHEI,
TIOATOTOBJICHHBIE K C6OpKE, — M30THYThIE 110 (hOpMe COOTBETCTBYIOIIEH
YacTH KOHTYpa OyIy1lero COopyXeHus (MeTa/lTM4ecKoi ro)pupoBaHHON
TpyObl), MOKPHITHIE CIIOEM PACYCTHOM TONMHHB KOPPO3HOHHOM
M30JSILIHHM, UMEIOHIHE 3apaHee IPOCBEpIeHHRE OTBEPCTHA Wi COOPKHU
TpeGyeMOro KOHTYPa COOPYXEHHS KPENEXHBIMH 3JIEMEHTAMH.



Mertanmrieckne roppaposananie Tpyon (MI'T) — coopyxeHue 13
ro¢pMpOBaHHBIX METALUIMYECKHX CTPYKTYPHBIX 3JIEMEHTOB, UMEIOLIEE
3aMKHYTHIH WJIH OTKPHITHIM CHU3Y KOHTYD, Pa3MeLaeMOe IO IPYHTOBOM
HACHIbIO, NIpEeIHA3HAYEHHOE IS TPONMYCKa IMOCTOSHHOIO MU
BPEMEHHOro BOIOTOKA JIMOO ISk MPONYCKa MMELIEX0A0B ¥JIM Ha3€MHOI0
TpaHcnopra. MI'T MOTyT CIyXHTbh TaKXe OCHOBHBIM JIEMEHTOM
IPOTHBOOGBATEHEIX Y JIABUHO3AIMNTHEIX Taepei.

IpynroBas (apMorpyHTOBas) ofoiiMa — MACCHUB IPYHTA, OKPYXalo-
it MI'T, OTCHIMaHHBIA U3 APEHUPYIOILETO, TUIATENbHO YIUIOTHEHHOTO
IPYHTa, OTPaHUYEHHBIR pa3MepaMu, ONpeAeieHHBIMH JUISt KOHKPETHOTO
COOpYXeHHS, NPEAHA3HAYEHHBIH NS BOCHPHATHA CXHUMAIOUIHX
HanpspkeHu# npu pabote NMoJ MoMe3Ho# Harpy3koit coBMecTHo ¢ MI'T,
970 JOCTHUTAETCH B Psilie PACYETHBIX CIIyYaeB HE TONBKO YIUIOTHEHHEM,
HO M JONOJHHUTEILHBIM yCHIeHUeM o6beMa 060HMBI apMUPOBaHMEM
TeOTEKCTHILHON apMaTypoil, BKITIOYEHHEM B KOHCTPYKIUHIO 060MMBI
reoMeMOpaHbl, 66 TOHHEIX YTIOPOB H IPYTHMX KOHCTPYKTHBHBIX SJIEMEHTOB.

ApMHpOBaHHe rPYHTA — BHIITOJIHAETCH MOJIOTHHIAMHM F€OTEKCTHITh-
HO# apMaTyphl, YKJIaAsIBaéMOM IPU NMOCIOWHOM OTCHINKE IPYHTA, LIS
YCHWIEHUS HECYINEH CIOCOGHOCTH TP CONMPOTHBJICHHUH HA CXAaTHE H Cpe3
IPYHTOBBIX MACCHBOB M BOCIPUSATHS YaCTH PACTATMBAIOLIMX HANPSDKEHU I
B rpyHTOBOIi 060oiiMe MI'T u B Teste HAaCHIIIH IPU HEAOCTATOYHOM €¢
YCTOWYHBOCTH. ADMHPOBAaHHE BBITNOIHAETCS IO PaCYeTy.

ApMorpyHToBas MeM6paHa (reoMmeM0paHa) — KOHCTPYKLIHA,
COCTOSIIAS W3 FPYHTOBOTO CJIOS B 3aMKHYTOM 060J104Ke M3 apMIPYIOUINX
TMOJIOTHHIN, NMpeXHa3HAYeHHAas ISl BOCTIPUATHSA PACTATUBAIOLIUX
HaMpsXeHU! ¥ PaBHOMEPHOrO pacrpelesieHus napineHuss Ha MI'T ot
BBILLIEJIEXALUX CJIOEB I'PYHTA U MOJIE3HON Harpy3Ku.

TeoTeKCTH/IbHAS APMATYPA — TKAHbIE M HETKAHBIE MTOJIOTHHLIA U3
CHHTETUYECKHX MAaTEPHAIIOB, IUTOCKHE U 00 BbEMHEIE PEIIETKH W3 CHHTETH -
YeCKMX JIEHT, ILTACTUHBI U3 BCIIEHEHHBIX IUIACTHKOB, UCHOJIb3yeMbIE JJIf
apMHPOBaHUS IPYHTOBBIX MACCHBOB.

Besnanopnsiii pexuM padornt MI'T — jlaMHHapHOE TeYEHHUE BOAbI
Mpy MPONycke BOAHOIO NoToKa 4epe3 MI'T B BOXONPONYCKHOM
COOPYXEHHUH C TrapaHTHUPOBAHHHIM O0GecleYeHMEM MCKIIOYEHUs
BO3HMKHOBEHHUs TYpOYJIEHTHOCTH NMPH PACYETHOM M MAKCHMaJIbHOM
pacxoznax.

3amurHoe nokpuitie MI'C — 3onupyomuit aHTHKOPPO3WOHHBIH
CJIOW LMHKA WM aMIOMUHUA, HaHeceHHRH Ha MI'C, MoxeT GBITH
JOTIOJIHATEILHO YCHJIEHO 06Ma3koil NOIMMEPHBIMHA COCTABaMU MeEpex
3aceimko#t MI'T.
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Kpenex MI'C — asnements 6onToBoro o6seaunenns MI'C B
KOHCTPYKUHI0O MI'T B BHae GonToB, raek U mais, umerounx ¢opmy
MOBEPXHOCTEHN, MPUJIEraloMUX K KOHCTPYKIUH, COOTBETCTBYIOLIUX
KpUBH3HE rodpa, 1 3alIHTHOE AHTHKOPPO3HIfHOE MOKPHLITHE.

4 OBIIIVE NNOJIOXEHHUA

4.1 Obecneyenne noTpeGHTENLCKHX CBOHCTB BOAONPONYCKHBIX
COOpPYKEHHH H3 METALTHYECKHX ropHpPOBaHHLIX CTPYKTYp (MI'C)

4.1.1 BomonponyckHbIe COOpYXEHHS C UCNIOTb30BaHUeM rodpupo-
BaHHBIX CTPYKTYD SB/ISIIOTCS BRXKHEWIMMH KOHCTPYKTHBHBIMM 3JIEMEH-
TaM# aBTOMOOMIIBHBIX JOpor. OT uxX paboThl 3aBUCHT 06LIEE COCTOAHUE
ZIOpOTH 1 obecnieyeHNe 6e30MacHOCTH IBIDKEHUS 110 HEl aBTOTpaHCIIopTa
M OXpaHbl OKpYXalole# cpeanl. MeTaummyeckue rohpupoBaHHbIE TPYORI
(MTI'T) npuMeHSIIOTCA Ha aBTOMOOMJTBHBIX IOPOraX BCEX KATeropHii,

4.1.2 Bononponyckusie MI'T cieayer Mcnons30BaTh Kak IJIs
MPOITyCKa MePUOIUIECKH JeHCTBYIOLUUX BONOTOKOB, TaK H IUIS IPOITYCKa
MOCTOAHHBIX BOAOTOKOB. JlomyckaeTca npuMeHeHue MI'C ans
YAJIMHEHHS CYIIECTRYIOWIMX GETOHHBIX, XE1€306€TOHHBIX U KaMEHHBIX
TPYC NPH YIIMPEHUH MPOE3XEN YaCTU W PEKOHCTPYKLIMHM JOPOT, a TAaKXKe
IUIS 3aMEHBI MOCTOB U MYTENPOBOROB.

4.1.3 KOHCTPYKIIHM BOJOMPOIYCKHbLIX coopyxeHuit us3 MI'C
paGoTalOT TOJILKO COBMECTHO C TPYHTOM 3acHIKH (cucreMa «MIT -
IPYHTOBast 060¥Ma»), YTO JOCTHraeTCA KOHCTPYKTHBHBIM pelIEeHHEM
TPYHTOBOX O00UME! ¢ TpeOyeMEIM YPOBHEM INIOTHOCTH TPYHTA, C
ApMHUPOBaHUEM OGOUMEI B HEOOXOMUMEIX CJIYYasix ¥ CTPOrMM coboione-
HHMEM TEXHOJIOTHH.

4.1.4 TIpoexThl BOZONPONYCKHHIX COOPYXKEHMH C IPUMEHEHHEM
MI'C nomxHBl CTPOTO COOTBETCTBOBATh NMONOXeHUAM PenepaabHOro
3ak0Ha «O TEXHUYECKOM perynupoBaHuu» Ne184-P3, o6namarts
06s13aTeNIbHEIM HA60POM NMOTPEeGUTENLCKUX CBOMCTB M yIOBJIETBOPATH
TPeOOBAHUAM, MPEXBIBISEMBIM K 9TUM NMOTPEOUTENILCKUM CBOHCTBAM:

- 6€3011aCHOCTH;

- HaIEXXHOCTH;

- O/IFOBEYHOCTH;

- PEMOHTONPUTOTHOCTH;

- 3KOJIOTMYHOCTH,;

- 3KOHOMHUYHOCTH;

-3CTETHYHOCTH.
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Bce 31T CBOICTBA B3aHMOCBSA3aHB M B3aHMO3aBHCHMAI M JIOJDKHBI
obecneyrBaThCs OQHOBPEMEHHO 33 CYET pealiM3allHH MEpONpPHATHH,
MPeXyCMOTPEHHDIX AEHCTBYIOIUMMH HOPMaTHBHEIMHM TPeGOBaHHAMH H
METOAMYECKUMH PEKOMEHAALMAMHU, U3JIOXEHHBIMU B HACTOSALIEM
JIOKYMEHTE,

4.2. OcHoBubie TpeOoBaHus K o0ecnevennio 6e3onacHoCTH
coopyxennit u3 MI'C

4.2.1 Be3onacHOCTh MeTAUIHYECKUX robprupoBaHHbIX TPYS (MI'T)
10JDKHA OBITH 0OecrieyeHa Ha BCeX CTaIUAX MX XM3HEHHOrO LIMKJIA IpU
U3TOTOBJIEHHH, XPAHEHHH, TPAHCTIOPTHPOBKE, MOHTAXKE, SKCIUIYaTaLIMH,
PEMOHTAX, PEKOHCTPYKUMHK H YTHIM3ALUMH H rapaHTHPOBAThCSA HOCTO-
BEPHBIMY TaHHHIMH M3LICKAHHH B NMPOEKTE U CTPOMTEILHOM IMPOM3-
BOACTBE, TEXHHYSECKUMH H TEXHOJNOTHYECKMMH DEUICHUSMHU, NPH-
MEHEHHEM KayeCTBEHHBIX MaTepuanoB, 00OCHOBaHHEM pacueTaMy,
KBanuGHLUHPOBAHHBIMH NEUCTBUAMH CTPOMTENEH M 3KCIJIyaTa-
LIMOHHHMKOB, 3 TAKXXe MOHHTOPHHIOM ITPOEKTHPOBaHHA, CTPOUTENILCTBA
H 3KCIUTyaTaLUHH.

4.2.2 be3onacHOCTh MPUMEHEHHS Ha aBTOMOOGHIIBHBIX OpOrax
BOJOMPONYCKHOTO coopyxeHuss ¢ MI'T goaXHa COOTBETCTBOBATH
tpe6oBanuam CHull 2.05.02-85*, CHuII 2.05.03-84*, npyrux
HOPMATHUBHLIX JOKYMEHTOB, W BYaCTH BHIIIOIIHEHUS OCHOBHOM (hyHKIIMH —
MCKJIIOYCHUSA HETAaTUBHOTO BIMSAHHUS [IOBEPXHOCTHOIO CTOKA BOAHI Ha
aBTOCTpany, 3T0 06ecnieynBaeTCA XKECTKMM OrpaHHYEHHEM PEXHMOB
NIPOTEKAHUS BOAKI C MCKIIOYEHHEM TYPOYIEHTHOCTH, CITOCOOHOM
NPOBOIMPOBATh F'HAPABIIMYECKHN yIap U PE30OHAHCHBIE KOJIEOaHHsA
CHCTEMBI «Tpy6a — HACHINb», YTO JOCTHIAETCS TONBKO NPy 6E3HATIOPHOM
npomnycke MakcuMmanbHoro pacxoga (m. 6.7.1). B cBs3u ¢ 3aTuM
06s13aTeILHEIMH SBNAIOTCA:

- BbINOMHEHHE IHAPARTMYECKHUX PaCYETOB BCETO BOJAOMPOITYCKHOTO
TpaKTa, BKIIOYas NOAXOAHOE H BHIXOMHOE PYCJO, PETYAALMOHHLIE W
YKPENUTENbHBE COOPYXEHHUS M KOHCTPYKUMM Ha HUX, BXOAHON H
BBIXOAHOM OrOJIOBKH, KOHTYPH ¥ TIPOJOJIbHBIE MPOGUIH, BKIIOYast
orBepctisi MI'T (1. 6.7, npunoxenue E);

- JOCTOBEPHOCTb HCXOMHBIX JAHHBIX JUIS ONpeAeIICHHS pACYETHOIO
¥ MaxCHMMAIBHOTO pacxona cToka (m. 6.1.2), onpenessieMbIX C YYETOM
BO3MOXHOI'0 YBEJIHYEHHS [UI0IANH BOXOC60pa IIPH COOPYKEHWH HACKIITH
M BOZOOTBOIOB OT Hee (cM. npunoxenne E, puc.E.6);
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- Ha3HayeHue guaMeTrpa MIT, rapaHTHPYIOIErO MCKIIOYEHNE
BO3MOXHOCTH 06pa3osanusa nounopa (6.7.1, 6.7.4), 1 Ge3HaMOPHEIA
MPONYCK A1 «KOPOTKHX» H «UIMHHBIX» TPYO Pac4eTHOTO M MaKCH-
MaJIbHOTO PacXOZOB 3a CYET OrPAHHYEHMS YPOBHA FOPU3OHTA BOIBI B
TpyGe BemamHolM 0,75 n 0,90 mnameTpa otBepetus MI'T (6.2.2; 6.7.3);

- OrpaHHYEHHE NPH NPOEKTHPOBAHHH MaKCHMAILHOTO NPOIOJIb-
HOTO YKJIOHa JoTKa MI'T Benmunno#t Menee 0,05 (11.6.1.6);

- obecre4eHHe B IPOSKTHHIX PeIIeHUAX HOPMUPOBAHHUA IUTABHOTO
cXaTHsA MOTOKAa B MpPeHesiax NepeXoAHbIX YYaCTKOB — BXOAHOTO H
BHIXOAHOTO OrOJIOBKOB, MCKJIIOYAIOMMKX BO3MOXHOCTb NMOSBIEHUS
3aTOIVICHHOIO BOXOC/HBA H BO3HHKHOBEHHS GYPHOTO NNPOTEKAHHUS BOJK!
Ha BXOZe 1 Ha Beimycke U3 MI'T (mpunoxenwne E., n.E.1;);

- YCTPOMCTBO JIOTKA B TpyOe, NMpeXHa3HaYEHHOTO IS 3aLIUTHI
AHTUKOPPO3HOHHOrO MOKPHITHSA METAJUTA TPYOE! OT HCTHPAHUS TBEPIBIM
CTOKOM, JOJIXHO IrapaHTHPOBATh UCKIIIOYEHHE TOSBACHNUSI MECTHRIX
3aBUXpEeHHI moToka (11.6.4).

4.2.3 OCHOBHHMH rapaHTHAMHM 6€30NaCHOCTH NMPUMEHEHHS
coopyxeHuit 13 MI'C Ha aBTOMOGHIIBHBEIX 1OPOraX B YaCTH TpeGoBaHHui
K MaTepyajiaM ABISIOTCS XKECTKoe CoOIToaeHHe COOTBeTCTBUA buiuxo-
MEeXaHMYeCKHX napameTpos Merauia MIT ycnosusim pa6othl Oyaymiest
MIT (m.m. 5.1.1 % 5.1.5) 1 npaBWIbHKIA BRIGOP pacyeTHHIX MapaMeTpoB
(1. 5.1.7). ByacT TpeGOBaHHS K MaTepHaiaM IPYHTOBOM 3aCHNKu MI'T
6e30MacHOCTb IPHMEHEHHSA TAKOTO THIIa BOXONPOIYCKHLIX COOPYXEHHHA
00eCIIeYHBaeTCA MCNONb30BAHHUEM IPYHTOB, HCKIIOYAIOUIMX TTPOLECCH
IyyeHHs ¥ 001aJaoNMX JOCTATOMHOM NpoYHocThIo (1. 5.5.1).

4.2.4 Baxneimnm ycioBueM obecriedeHus 6€30MacCHOCTH IpAMe-
HeHMs coopyxeHul ¢ MI'T saBnsieTcs MX MPOEXTUPOBAHUE HA OCHOBE
TIOIHBIX JIOCTOBEPHBIX HCXOAHBIX JAHHBIX, ITOJYYEHHBIX B pe3yJjbTaTe
HaTYpHHX M3BICKaHM# (1. 6.1) ¢ AeTanbHEIMM pacyeraMu (M. 6.2) u
npopaGoTKo# BEIGOpA KOHCTPYKTHBHBIX pelrenutt (.. 6.3, 6.4, 6.5, 6.6).

4.2.5 IIpu BHINOJIHEHUHN CTPOHTENBHO-MOHTaXHEIX paGoT mo
CTPOMTEJILCTBY BOZONPONYCKHBIX coopyXeHH# ¢ MI'T Ge30macHOCTb KaK
noTpeOHTENLCKOE CBOHCTBO TAKHX COOPYXEHUit obecrieynBaercs cobiro-
JIEHHEM TEXHOJIOTHH BHINOTHEHHS paboT NMpH YCTPONCTBE OCHOBaHMS,
MonTtaxe MI'T # oronoBkos, ycTpoicTBe IPYHTOBOM (apMOTPYHTOBO#M)
3aCHINKH H BO3BEIECHHMS HAChIIIA CO BCEMH YKPENMMTEIBHEIMH H 3aIIUT-
HBIMH KOHCTPYKTHBHRIMH 3j1eMenTamH (1.1. 9.1-9.10). BononpomyckHoe
coopyxeHne ¢ MI'T ABiseTCst KOMITO3UTHBIM KOMIUIEKCOM TPYHTOBBIX,
apMUPYIOILKMX H METAIHYECKHX 3JIEMEHTOB, KAXIHH H3 KOTOPHX
BHIIOJNHAET CBOI0 GYHKIHNIO MPH COBMECTHOH# pabGoTe, 1O3TOMY
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6e30I1aCHOCTb TAKOT'0 KOMIUIEKCA NPAMO 3aBHCHT OT pabOTOCIIOCOOHOCTH
U COCTOSTHMA KaXIoro 3jeMeHTa. B mpolecce BeneHHsI CTPOMTENBHO-
MOHTAXHBIX paboT HOJXHHE TakxXe cobiawogatecs TpeGosaHMA
CHmuIT 12-03-2001m0 Ge30macHOCTH Tpyda B CTPOMTENLCTBE U TPEOOBa-
una F'OCTos: TOCT 12.3.005-75 CCBT, TOCT 12.4.011-89 CCBT,
TOCT 12.4.086-79* CCBT, I'OCT 15150-69.

4.2.6 BesomacHOCTh coopyXeHMit ¢ npuMeHeHueM MI'T npu
CTPOUTENILCTBE AaBTOMOOUJIBHEIX NOPOT NOJMXKHA rapaHTHPOBATHCA
HaANeXall¥M KOHTPOJIEM KayecTBa MpHu npHeMke paboT. CucreMa
KOHTPOJIS KaYecTBa Ha BCEX 3Tanax BEACHUS CTPOUTENbLCTBA (m.n. 8.1-
8.16) BomomponycKHLIX COOpYyXeHHH ¢ ucnons3oBaHueM MI'C mommkHa
obecneynBaTh rapaHTUM 6GE30MaCHOCTH IKCIUTyaTallMM Ha BeCh NEePHOX
CYILECTBOBAHHS COOPYXEHHS C TIOMHOH OLEHKOH BHAUMBIX H CKPBIThIX
pabort, yTo TpeGyeT 0cO60ro BHUMAHHUS K ITONHOTE OPOPMIIEHUS aKTOB
Ha CKPHITHIE PAGOTHI, OLIEHKE KaYeCTBa aHTHKOPPO3UPYIOILIMX TOKPBITHI
MT'C, npuemouHoMy koHTpomo MI'C, TexHOMIOrH4YeCKMM periaMeHTaM
NEePeBO3KH, CKIaaMpoBaHUs U MoHTaxa MI'C, reocuHreTHYeCcKOMi
apMaTyphl, @ TAKHE CBOEBPEMEHHOCTH BEJEHHSI TEXHHYECKOTO Han3opa
3a COOPYXEHHEM I'PYHTOBOM (apMOIPYHTOBOI) 0GONMEI.

4.3. ObecnevenHe HaXeXHOCTH, ZOATOBEIHOCTH U
PEMOHTONPHIOJHOCTH BOXONPOITYCKHBIX coopykennii ¢ MI'T

BozonponyckHoe coopyxeHnue ¢ mpuMmeHeHueM MI'C sBnsercs
NOACHUCTEMON B OONBIIOA TEXHUYECKON cHCTEME «ABTOMOOMIBHbBIE
JOPOru» M Ui HOPMANLHON 3KCIUTyaTalMH JOPOrH JODKHO 00naiaTh
HaJEXHOCTbIO, JOJITOBEYHOCTHIO U PEMOHTONPUIONHOCTBIO.

4.3.1 HanexHocts MI'T noymkHa oGecneyuBarbesl B POEKTaX M
NPH CTPOUTEILCTBE K NMPH IKCIUTYaTalMH BO BCEX TPEX €€ COCTARISAIONINX —
byHKUMOHANTBHOM, KOHCTPYKLIMOHHOK ¥ MH(OPMAIIMOHHOM.

(DyHKUMOHANIbHAS HAJEXHOCTh JOXKHA OblTh FapaHTUPOBaHA B
Buae GesaBapuiHoi pa6otet MI'T BO BCex BO3MOXHBIX UISL JaHHOM
aBTOMOOMJIBHOM JOPOr'M YCNOBHUSX — IPU OOLIMHOM PAaCYE€THOM ITaBOIKE
M Harpy3Kax, IpH BEPOSITHBIX 9KCTPEMAIbHBIX CUTYALMSAX B TEYEHHE BCETO
PacyeTHOTO CpoKa IKCIUTyaTauuu (m.n. 6.2, 6.5, 6.6, 6.7).

KOHCTpyKUMOHHAA HaAEXHOCTh AOJKHA rapaHTHPOBAThCS
CTPYKTYPHOM NMPOYHOCTBIO U PErJaMEHTHPOBAHHBIMH 3HAY€HUSIMHU
JebOpMATHBHOCTH BOAONPOMYCKHOTO COOPYXEHHUS, ITOATBEPXAECHHBIMHU
pacyeTaMU U 00eCNeYHBAIOIMMUMM COXPAHEHHE SKCIUIYAaTallHOHHBIX
NapaMeTPOB BO BCEX pexxuMax ero paGotsl (n.i. 6.1-6.6; 7.3-7.10).
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HNHdopmaunonnas nanexsHocts MI'T 40/KHa rapaHTHPOBATHCS
DOCTYITHOCTBIO MOJYYCHUSI JOCTATOYHOM MH(POPMALUH O MPOEKTHOM
PELIEHHH ¥ COCTOAHMM BOIOIPOIYCKHOIO COOPYXEHHUS B L(EJIOM B
TE€YEHHE BCEro XU3HEHHOro LMKIIA €ro cymecTsoBaHua (m.m.3.1, 3.2;
CHulII 11-02-96; CIT 11-105-97; CII 11-02-97; CIT 11-103-97;
CII 33-101-2003; ITMTI1-91; TOCT 12248-96).

4.3.2 OrBepcTus MI'T U3 ycIOBHi 3KCIUTYaTallMOHHOTO O6CITy XM -
BaHHUA Ha3HayaloT He mMeHee 1 M, a npu miuHe MIT ceoiwe
20 M — oTBepcTHE He MeHee 1,5 M.

Ha aBroMo6unbHbIX foporax 11—V kareropuit ¥ BpeMeHHBIX
NMPUTPACCOBLIX Ioporax xpomyckaerca npumenars MI'T oreepcruem | M
NpHU WIKMHE uX He Gostee 30 M.

OtBepctust MI'T B paiioHax ¢ pacueTHOH MUHUMAJTLHOM TeMITEpa-
Typoii Bo3ayxa Huxe MuHyc 40°C Ha3Ha4aloTCs He MeHee 1,5 M.

4.3.3 BomonponyckHsie coopyxeHusi W3 MI'C goyxHBI paccyu-
THIBATHCSL UCXOAS U3 GE3HANOPHOrO PeXuMa paboThl COOPYXKEHHUS.

Bo3BrllIeHHE BHICLIEH TOYKH BHYTpeHHe# moBepxHocty MI'T Han
ropu3oHToM Boanl B MI'T npu pacyeTHOM pacxone U Ge3HanopHOM
pexuMe AO0JLKHO 6bITh He MeHee 1/4 BBICOTHI TPYOH! B CBETY. 3am0oMHEHHE
BXOJHOTO U BBIXOOHOTro ceyeHuss MI'T npu pacueTrHOM pacxoae W
6e3HaNnopHOM pex-uMe JONKHO ObITh He 6onee 0,9 ot BeicoThl MI'T,

4.3.4 Pacuet Tpy® Ha BO3IeHCTBHE BOTJHOrO IOTOKA CJEAYET
MPOU3BOAMUTH MO rUAporpadaM pacueTHOro ¥ HauOOJbLUIErO MABOAKOB.

BeposTHOCTH mpeBbIlUEHHS PACXOAOB MAaBOAKOB H COOTBET-
CTBYIOLLMX UM YPOBHEH BOJKI HA IMHKE TaBOJKOB CNIEXYeT IPHHUMATE;

s apTtoMoOunbHEIX popor I kareropuy — 1 : 100 u 1:50
(1u2%),

s asToMobGunbHbIX gopor 11 u 111 kareropuit — 1:50 4 1: 33
2u 3%);

VLA aBTOMOGHIBHEIX opor IV u V kateropmit — 1:20u 1: 33
(5n3%);

Ipu nponycke HanGOIBILKMX PACXOXOB AOMYCKAEMEIE CKOPOCTH ISt
pacyeTa yKpeIUIeHHit MOTyT GRITh HOBBIILEHB Ha 35%.

ITpu onpenenesuy rIyOMHBI pa3MBIBA M Pa3MEPOB YKPETUICHHM
pacyeTHbie pacXonbl (mis y4yeta QPAyKTyalMH UCXOAHBIX JaHHBIX)
yBeIMYMBaloTCs: Ha 30%.

4.3.5 BoponponyckHbie coopyxeHus n3 MI'C noa HackmsaMu
BBICOTO# Gonee 4,0 M Ha KOCOropax MOTyT NMPUMEHATHCS [0 HHAUBH-
IyaJlbHOMY TIPOEKTY IIPH YCJIOBHM YCTPOMCTBA HX C YKJIIOHOM He 6onee
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0,05 n coopyxeHHst Ha Bxojie ¥ Bbixofe U3 MI'T racamux KoHCTpyKumit
(xononues, GHICTPOTOKOB, CKAIbHEIX OTCHIIOK U APYTMX racureiei) ¢
00513aTeJILHOM NPOBEPKOI ralmeHus 3Heprui 6YpHOro noToka.

¥ coopyxennit MI'T apoyHO# KOHCTPYKLHMH NpeAEIbHBIA YKIOH
pyc/ia ONpenensieTc M3 yCJAOBUN BO3MOXHOr0 o6ecredeHus: NPOYHOCTH
ro)pHpPOBaHHBIX JIEMEHTOB B apMOIPYHTOBOH 060iMe.

BognonpormyckHuie coopyxeHus n3 MI'C orsepctrem 6onee 3,0 m
apOYHON KOHCTPYKLMH NMPOEKTUPYIOTCHA Ge3 OrpaHHYEHHUs YKJIOHA MO
pycity 110/ apKO} NpH YCIIOBHH OGeCIieYeHHs 3alATHI OT pa3MBIBa.

4.3.6 HauMeHbINYIO TOJMIIMHY 3aCHIIKH Hall BOJONPOMYCKHOM
MIT cnexyer npUHUMATh PaBHOM:

Ha aBTOMOGHIBHBIX Oporax 1 — V KaTeropuu, a Takke Ha Joporax
W Ha YJIMLAX TOpPoaOB M 1oceaxoB — 0,5 M IO HH3a JOPOXHOM OeXsI,
Ho He MeHee 0,8 M 10 Bepxa IOPOXHOTO MOKPLITHS.

MuHAMasbHAs TOTIIMHA 3aCHITKY Hajl CBOIOM BOZOMPONMYCKHBIX
COOPYXCHHMIt 60IBLIMX AHAMETPOB N3 roPPHPOBAHHOIO METAUIA AOJDKHA
MpOBEPATHCA PACYETOM.,

ITpu apMUPOBaHMM I'PYHTOBOH OGOMMBI M YCTPOMCTBE MEMOPAHKI
U3 06BEMHBIX reOpelleToK Haj mesibiroift csoga MI'T, a Takxke npu
OCYIIECTBJICHHH OPYIHX CIEUHATbHBIX KOHCTPYKTHBHO-TEXHOJO-
TMYECKUX MEPOIPUATUN NOMYCKAETC YMEHbWIATh TONIIMHY 3aCHINKH
NpH YCJIOBHH pacyeTHOW npoBepku. TommuHa 3ackinkd Hag MI'T B
NEPHON CTPOUTENLCTBA AODKHA 00eCneYnBaTh BOZMOXHOCTb NIPONYCKa
CTPOMTEJNBHBIX MAIlIMH U MEXaHHU3MOB. Pacuer apMHpOBaHHOM 0GOHMBI
BHINIOJTHAETCA METOIOM KOHEYHHIX JIEMEHTOB M3 YCIIOBHSA JOMYCTHMOM
BEJIMYHHBI HaNnpSAXEHHO-Ae(HOPMHPOBaHHOTO cocTosHud MI'C ¢
IIPOBEPKOi Ha CMATHE KPOMOK M Cpe3 GOTOBOrO COeIMHEHHS.

Meroan onpeneneHUs NPeRENbHO AONYCTHMBIX BEJIHYMUH
Harpy3ok u posaeficteuit Ha MI'T onpenenstiiorcs CHuIT 2.01.07-85*
«Harpy3ku u BosneticTBusi». ITacnopTHBIE 3HAYCHMA NONMYCKaeMBIX
HaNpSDKEHUH 110 KOHKPETHHIM BHIAM CTATBHOTO NPOKATA OIPeACISIOTCS
bH3MKO-MEXaHUYECKMMH CBOMCTBAMH METAL1a, YTBEPXIAECHHBIMH
coorsercTBytlomimmMu F'OCT u TY.

4.3.7 BaxHefmum ycnosueM obecneyeHuss MHGOPMaTHBHOMN
HaJIeXXHOCTH TPEOYEMBIX ITOTPEOGUTENBCKUX CBOHCTB BOLONPOMYCKHOTO
coopyxeHuss ¢ MI'C B npoekTte sBIsAeTCS NMOJYy4YCHHE B PE3yabTaTe
U3BICKAHUH TTOJIHBIX M JOCTOBEPHBIX UCXOTHBIX JAHHEIX 1O Tonorpaduu,
TeONIOrM Y, THIPOJIOTHH.

B pesynbTaTe M3RCKAHUH ¢ HEOOGXOAUMON ISt NPOEKTUPOBAHUSA
TOYHOCTBIO IOJTYYAIOT:
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- MHXXEHEPHO-TonmorpauyeCcKnif IiaH MECTHOCTH MacliTaba He
MeHee 1: 1000 — m1ad siora Ha nepece4eHHMH C aBTOMOOHWIBHOM OPOroM
VIS IPaBIJILHOTO pa3MeLIEHHS BOZOIPOITYCKHOM TpYyOGLI OTHOCHTENBHO
BOZHOTO IIOTOKA ¥ OCH aBTOXODOIH;

- JaHHBIE HHKEHEPHO-TE0IOTHYECKMX H3EICKAHUH B COOTBETCTBHH
¢ CII 1I-105-97 — maHHBEIE O CTPYKType HHXEHEPHO-TEOJIOTHYECKOTIO
pa3spe3a IO IPOAONbHOMY NpodHIi0 BOXONPONYCKHON TPYOH ¢ yka3a-
HHEM IPOCaJAOYHOCTH IPYHTOB, IJIyOHHH CE30HHOTO NMPOMEP3aHHs,
DIyGMH BEYHOMEPIJILIX TPYHTOB, TOPU30HTOB IPYHTOBBIX BOJ, Hanpas-
JICHHS ITOTOKA TPYHTOBBLIX BOJI, NapaMETPOB IPYHTOB IO NONEPEIHOMY
pa3pesy 3¢MJITHOTO IIOJIOTHA H OCHOBaHHS COOPYXCHHS C IIOMyYCHHEM
CIENYIOIMX XapaKTEPUCTHK: THII, IVIOTHOCTD, BAAXKHOCTh M NPEICITHI
TUTAaCTHYHOCTH IDYHTOB OCHOBAaHHUS W reOTEXHHYECKOTO COOPYXEHHA,
3HaYCHUA NapaMeTPOB MPOYHOCTH IPYHTOB (YAEABHOE CLEIUICHHE U YTOJ
BHYTPEHHETO TPEHH:), 3HAYEHUA Moaynel aedopmaumu U Kod3dpdn-
LIUEHTOB NonepeyHoi aecopManuu rpyHTOB U APYTUX KOHCTPYKUMOHHBIX
MaTEpHAJIOB;

- MOJIy4eHHE THAPOIIOTMYECKHX JAHHBIX B COOTBETCTBHH CO
CHnI12.01.14-83 4 ruapoMeTeOpOIOTHYECKUX JAHHBIX B COOTBETCTBHH
co CHuIl 23-01-99 — xapaxrepucTuku 6acceitHa BogocGopa ¢ ykazaHHeM
JaHHBIX TO BO3MOXHOCTH 06pa30BaHMsI HATENeH, Kapuexo/a, JIeJoXo/a,
XapaKTePHUCTHKH TMaBOAKA, PaCYETHHI M MaKCUMAaJIbHLIA PacXomsl,
X4paKTEPUCTHKH CTOKA (JIMBHEBBIM, CHETOBOH, CMEILIAHHHEII), XapaKTe-
PHCTHKH CHEXHOTO IIOKPOBA H BO3MOXHBIX YCJIOBHI CHET03aHOCHMMOCTH,
OLIEHKa BEPOSTHOCTH NMPOTAUBAHAA MEP3NIOTH H 06pa30BaHMS TEPMO-
Kapcra;

- XapaKTepUCTHKA JIOra Iepe] BXOAHBIM OroJIOBKOM (CTPYKTYypa
CKJIOHa, PaCTHTEJIPHOTO MOKPOBA M JaHHBIE NEHAPOJIOTHYECKHX
obcnenoBaHUi 0 pasMepax KopyeH, yCJIOBHS OSIBIEHUs TBEPOTO CTOKA
¥ 00pa30BaHMA CEJIEBOrO NMOTOKa) U Nepel BRIXOXHEIM OrOJOBKOM
(Hayivyue chOpMHPOBAHHOTO PyC/ia, OMAaCHOCTh Pa3BUTUS OBpara,
OION3HEN CKIIOHA);

- HUIMYHE K XapaKTePUCTHKA UXTHOGhAYHBI BOJHOrO IIOTOKA;

- TIpH 3HAYUTEIbHOH BesMuMHe auameTpa MI'T BO3MOXHOCTD M
HEe0o0XOIHMOCTh COBMELIEHHA BOXOMPONYCKHO! GYHKUUH TPYOR! 3 MI'C
C NMPOITYCKOM TPAHCIOPTa, NELIEX0A0B, CKOTOMPOrOHA, 3BePONpPOXoaa H
MUTPALMH pEI0 Ha HEPECTHIMINA;

- CTPOUTEJILHBIE YCIOBHS KOMIUTEKCA BONOIPOITYCKHOTO COOpYXe-
HHSI — HaJIMYME IIOABE3NOB, YCIIOBHS 00pa30BaHMS CTPONIUIOIIAIKH,
JaHHEIE 110 KapbepaM IpyHTa 060HMBI ¥ HACHIITH, KaphepaM | YCJIOBHAM
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MOCTaBKM MAaTEPHAJIOB YKPEIUICHHUS PYCJ Y BXOZHOTO H BBIXOJHOTO
OrOJIOBKOB, IAHHBIE IO MaTepHAJIaM apMMPOBaHHUS IPYHTOBO#H OGOMMBI.

4.3.8 s oGecneyeHUs TpeOGOBAHUI HAZIeXKHOCTH COOPYXCHHS U3
MI'C B xome CTPOMTEIHCTBA C HaYaJIa IIPOU3BOICTBA paboT CTPOMTEITLHAS
OpraHM3anus JO/LKHA MOJMYYMTh OT 3aKa3YHKa MOJHYI0 TEXHHYECKYIO
JIOKYMEHTAaIUIO.

PaGoune yepTeXu COOPYXKEHUHN JO/DKHBI COAEPXKATh:

- GU3NKO-MEXaHMYECKHE XapAKTEPUCTHKH I'PYHTOB OCHOBAHMS U
TPYHTOB 3aCHIKH (YMCNO TUTACTUYHOCTH, MAKCMMATBHYIO CTAaHAAPTHYIO
TUIOTHOCTD, ONITUMAJIBHYIO BJIAXXHOCTD, 001U KOMITPECCHOHHBIN MOIYJIb
nedopMalii, KOPPO3HOHHYIO AKTUBHOCTDb BOALI M TPYHTA), a a1t MI'T
B palioHax ¢ pacYyeTHOH MHHHMaJIbHOM TEMIIEpaTypoli BO3AyXa HUXE
MuHYyc 40°C, TakXe TaHHbIE O MEP3JIOTHO-IPYHTOBBIX YCIOBHUSX —
rTyOHHY CE30HHOIO OTTAMBAHUSA - IPOMEP3AHUS, TEMIIEPATYPHEIH pEXUM
IPYHTOB, YPOBEHb HY/IEBLIX FOJOBHIX AMIUIMTYH, JaHHBIE O PU3MKO-
MEXaHMYECKMX CBOMCTBaX IPYHTOB B TAJIOM, MEP3JIOM U OTTaWBaIOLLEM
COCTOSHUSIX (JIBAMCTOCTH, TEIUIO(MU3NYECKHE XapaKTEPHUCTHKH, Mpoca-
JOYHOCTD TIPH OTTAUBAHHH);

- nmoyiHsie, TpeGyeMble O TPOEKTY, GU3MKO-MEXaHUUECKHE
XapaKTePUCTUKH apMHUPYIOIIUX MATEPHATIOB TPYHTOBOM 000HMKL;

- NoJiHble, TpeGyeMble IO NPOEKTY, GU3UKO-MEXaHHYECKHE
XapaKTEePUCTUKHA METAINIMYECKUX rOPPUPOBAHHEIX 3JIEMEHTOB U
Kpenexa;

- IONHBIE, TPEGYEMBbIE MO MPOEKTY, FEOMETPUYECKUE XapaKTe-
PHMCTUKM META/UTMYECKHMX rOPUPOBAHHBIX JIEMEHTOB M UX PACKIAAKY
O COOPYXEHHIO;

- JaHHKIE N0 THOY ¥ COCOGY HAHECEHUs] AHTHKOPPO3IUMHOTO
MOKPHITHS;

yKa3aHHs 110 TEXHOJIOTMHM CGOPKH BOAOTIPOIYCKHOTO COOPYXeHUS,
BKJIIOYasl yCTPOMCTBO OCHOBaHUSA, (PyHIaMEHTOB H (hOpMHPOBaHHE
TPYHTOBOM (apMOTPYHTOBOI) OGOUMEI.

4.3.9 XapakTepMCTHKH rpYHTOB 15t 3ackinku MI'T u ocHoBaHmi,
NepeYHCIeHHRIe BILIL. 5.5.1 1 5.5.2, HOJDKHBI GHITH IOTyYEHB 110 JAHHBIM
M3LICKAHMI U Ta6OPaTOPHEIX AHAJIM30B 00Pa3IlOB IPYHTA H3 BEIPabOTOK
110 OHY Jiora (ec/M NpEeAToNaraeTcsi yCTpoicTso ocHoBaHua nog MI'T
HENOCPEACTBEHHO Ha BEpXHMI CITOM IPYHTA), a TAKXKE KAphepOB [PYHTA
Juist 3aceinku MI'T. IIpu aTOM cemyeT pyKOBOACTBOBATHECA YKA3aHHSAMHU
rinaBbl CHuIT 11-02-96 «MsokeHEpHEIE U3BICKAHHMA U1 CTPOMTENBCTBA».

4.3.10 doaroBe4HOCTh AOJDKHA FapaHTHPOBaTh GE€30MaCHYIO
pabory coopyxenus ¢ MI'T B Te4eHHE pPaCYETHOIO CPOKA IKCILIYaTALMK
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MpH COOMIOASHMHM PErJIAMEHTA IPO(GUIAKTHK M PEMOHTOB (€3 CHIDKEHMS
ypOBHS ero QyHKIMOHANBLHOM! HanexHOoCcTH. Kpome cobmofxenus
TpeGOBaHU 1 MPOEKTA [PU CTPOUTENbCTBE COOpyxXeHuss ¢ MIT u
THIATECABHOTO COGMIORCHHA TEXHONOTHIECKOTO PEINIaMEHTa, OCHOBHYIO
¢yHKIHIO oGecneyeHHsT JONTOBEYHOCTH APAHTHUPYIOT XECTKHE
Tpe6OBaHNA K Ka4eCTBY NMPUMEHAEMBIX B KOHCTPYKIUH COOPYXEHUSA
MaTepPHANIOB ¢ HEOGXOOUMBIM JOKYMEHTUIBHBIM MOATBEPXIEHUEM
coorBercTBus (11.5.1.1-5.1.7).

4.3.11 Tlpu npoexTnposaHuM conpsixeHuss MI'T ¢ Haceinbio, a
TAKXE C ITOIBOIAINEH U OTBOIAILEH YacTAMM pycna, mis obecneyeHust
BCEr0 KOMILJIEKCA 3JIEMEHTOB BOAONPONYCKHOTO COOPYXEHHS CJICAYET
NpeyCMAaTPUBATh YKPEIUICHHUE OTKOCOB HACHITIM M PYCJIa, B TOM YHCJIE C
HCIONB30BaHHEM O0BEMHBIX F€OPENIETOK, MaTPacoB « PeHo», raGHOHOB,
XKeJIe3006TOHHBIX IUIMTHBIX MOKPBITUH, OrpaXAaloNdX YCTPOHCTB U
KOHCTPYKIIMiT BOLOGONHBIX KOJOILEB, JOTKOB H pucbepMm, obecrne-
yyBamux ueaoctHocTs MI'T, ycToliuMBocTs Hachinel y Tpy6 u
HEBO3MOXHOCTH Pa3pylieHUs pycia.

BpoBka 3eMJITHOTO NIOJIOTHA Ha TIOAX0aX K TPy6aM J0/DKHA OBITH
He MeHee yeM Ha 0,5 M BbIlIe OTMETKH IIOATIOPHOTO YPOBHS, OMpeieisie-
MOro mMo HauGonblIeMy pacXody MM aBTOMOOGHIBHEIX AOpPOT
I xateropum m 1o pacyeTHoMy ropusoHry mis gopor II, III, IV u
V xareropuii.

4.3.12 MI'T puaMeTpaMu MeHee S M Ha BOAOTOKAX IPH HATUYHH
Ha BOAOTOKAX JIEMOXO/a, KapyexoHa U HaneaeoOpa3oBaHHUsA MpOeK-
THPYIOTCSI COBMECTHO C KOMIUIEKCOM IMPOTHBOHAIEAHBIX MEPDOIPUATHH,
CHeLMANILHOM 3aIUTHI OT KAPYEXOIa M JIEXOX0/a. 3aLUTHEIE COOPYXEHUSA
(cerkH, 3a60phI) JOJDKHHI YCTAHARTMBATLCS € YIETOM 3aiepXanHs Kapyuei
M JIEASHBIX mojiei Ha moaxonax K MI'T Ha BRICOTY BEIIIE OTMETKH
MAaKCHMAJIBHOIO IOAIEPTOro YpoBHsA ropusoHTa Buicokux sox (ITYB
I'BB) He meHee yeM Ha 1,0 M.

IIpu auamerpe MI'T Gonee 5 M BO3MOXHOCTh IIPONTYCKa Kapuei
JIOJDXHA MPOBEPATHCSA MO JAHHBIM JCHAPONOrHYECKUX XapaKTEPUCTHK
TEPPHTOPUH BomocOGopa.

ITponyck neaoxona B COOPYXeHHME HE AONMYCKAETCA.

4.3.13 BHYTpEHHSS ¥ HapyXHas TOBEPXHOCTH COODYXEHHS M3
MI'C BOMKHBI KMETh OCHOBHOE M IOIOJIHUTENBHOE 33U THOE AHTHKOD-
PO3MOHHOE MOKPHTHE. OT MEXaHMYECKUX TOBPEXAEHMI aHTHKOD-
PO3MIHOTO TMOKPLITUS IPH 3aCBINKE IPYHTOM JOJIKHO IIPHMEHATHCS
ob6epraiBanue MI'T reorekcriwieM. B onHTHOM NOpsaKe AOMyCKaeTcs
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NpMMEHEHHE KOPPO3NOHHO-CTOWKON cTany 63 OLMHKOBKH, HO C
JONOJHUTEIHHEIM 3aII{MTHBIM IIOKPEITHEM.

4.3.14 Ina soponponyckHuIX Tpy6 M3 MI'C, crposmuxcsa Ha
aBTOMOGHJIBHEIX AOPOrax BCeX KaTeropuy, MHHUMabHYIO TOJLMIHHY
JIACTA CEAYeT IPUHUMATD MO PACYETY, HO HE MEHEE 2,5 MM ITO YCJIOBHAM
JOJITOBEYHOCTH, 2 NPH HATHYHH arpeCCUBHEIX BOX U IS COOPYXEHHIH,
BO3BOAMMAEIX B paiiOHaX ¢ pacYeTHOX MHHHUMAJNBHOM TeMIepaTypoi
BO3Iyxa Hike MUHYC 40°C 1 B paitoHaX pacipOCTPaHEHHS BEYHOMEPINBIX
TPYHTOB, HEe MeHee 2,75 MM.

JonyckaeTcs npH TEXHHKO-9KOHOMHUYECKOM 0G0CHOBaHHMH U TPH
COITaCOBAHMHM C 3aKa3YMKOM M MOCTABIUKOM roPUPOBAHHOIO JIMCTA
MpUMEHEHHe ro()pUPOBAHHLIX JIMCTOB Pa3IMIHbIX ITPOdrIeH ¥ TOMIIMHEBL
JIACTA, TIPH YCIOBHM HPOBENEHHUSA COOTBETCTBYIOUIHUX PacyEeTOB,
rapaHTHPYIOIIHX TPeOyeMYIO IIPOYHOCTH, YCTOMYNBOCTD M CTAOMIIBHOCTD
FHOKOW KOHCTPYKIUH TPYOH M NMPOEKTUPYeMOH HaJl Heil HACKIIIHU.

4.3.15 OnemenTthl ropUPOBAHHKIX BOAONIPOMYCKHBIX COOpYXe-
HWH, BKJTIOYast 60nThl, raflKv ¥ A0k, JODKHE UMETh CEPTHDUKATH
KayecTBa C NacliopTaMH.

XapakTepUCTHKM KPENneXHEIX 3jeMeHTOB MI'T nonXHH GHITH
cepTUHIHPOBAHKI M COOTBETCTBOBATH AcicTByiommM FTOCT.

Mertaumueckue rodbpupoBaHHEE JUCTH ¢ GOJTOBHIMHM OTBEPC-
TUSIMH, B TOM YHCJIE 33JIEJIOYHEIE, HE COOTBETCTBYIOLIME CXeMe OOITOBLIX
coequHEHHU ! ro)pMpOBaHHKIX JIMCTOB MeXay co60if, K MOHTaxy MI'T
He JOIYCKAIOTCH.

ITpu nocraBke KOHCTPYKLIM it HO/DKHA NPUKIIAABIBATHCA 3aBOACKAS
JOKYMEHTAUMs PACKIafKK TMCTOB, TEXHOJOTHYECKON CxeMBl COOPKH M
6GOJITOBBIX KPEIUIEHHMIA.

4.3.16 PeMOHTONPHIOXHOCTb cCOOpyXeHHs ¢ MI'T nomkHa obecne-
YHBaTh 6ECNPENATCTBEHHOE NMPOBEACHHE B COOTBETCTBHM C 3KCILTyaTa-
LHOHHBIM PErIAMEHTOM NMPOGUNAKTHYECKHX paboT ¥ PEMOHTOB MO
MoNJEPXaHHUIO0 TpeGyeMoro YPOBHA ero GYyHKUHOHATBHO! HAlEXHOCTH,
a TakXe paboT Mo BOCCTaHOBJIIEHMI0 DYHKUMOHANBHOU HANE€XHOCTH
BOJOMIPOITYCKHOTO COOPYXEHHA ITOCJIE BO3NEHCTBUSA BOSMOXHBIX 3KCTpe-
MaJIbHBIX CUTYaLIUiA.

4.3.17 qnsa oGecnieyeHUS PEMOHTONPUIOAHOCTH OCHOBHEIE
pasMepsl MI'T HasHavaTcs ¢ y4eTOM YyHUDHKAUNU METAIOKOH-
CTpyKLHMi (rodpHpOBaHHLIX 3TIEMEHTOB, CEKLMI, Kpenexa).

4.3.18 KoncTpykums BogonpomyckHoit MI'T cocronT U3 oraeis-
HBIX 3IEMEHTOB — rOPHPOBAHHBIX METAUIHYECKUX JINCTOB, U30THYTHIX
TIO 3aIAaHHOMY panuycy M o0pa3yiommx Mexay co60il MpH coeAUHECHHAH
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MPONOAbHAEIE (BIOJIb OCH TPYOLI) M MonepevyHble (KONbLEBRIE) CTHIKH.
CTHIKOBKA 3JIEMEHTOB IIPOU3BOIMTCA C TOMOIIBIO KPEMEKHEIX SJICMEHTOB
(6osrToB, raex, waio).

Jnsa obecriedeHUs1 pEeMOHTONPHIOAHOCTH M COCTABJICHHA aapec-
HBIX Je(EeXTHBIX BEOOMOCTEH B IEPHON MTOCTPORKH rOPPHPOBAHHEIX
BOJIONPOMYCKHHEIX COOPYXEHHI HOJDKHB COCTABIATBCA AKTHI MPHEMKH
OTHENBHEIX BUIOB paboT H B IIEJIOM COOPYXXEHHS KaK HEOTheMJIeMast 4acThb
1acrnopTa COOPYXeHHs Ha BECh IIEPHOI SKCIUTYyaTAllHH.

4.3.19 KoHcTpyKums Kpyrisix Tpy6 oTBepctieM a0 3,0 M ToJDKHA
o0ecrneYyuBaTh BO3MOXHOCTh UX YKPYITHEHHOK COOpKH, TpaHCNOp-
THPOBKH H NOCJEAYIOLIET0 00beAMHEHUS OTHCABHEIX GJI0KOB M CeXUMiA
Ha CTPONILIOMAnKe.

OCHOBHBIM THIIOM COEAWHEHMSA CTAHZAPTHRIX 2IEMEHTOB MEXIY
co6oit wir MI'T muameTpoMm 1,5 M H Gonee SBIAETCS CTBIK BHAXJIECTKY
Ha 6onTax.

JonyckaeTcsi npUMEHEHUE CTHIKOB APYTMX THIIOB IpH obecre-
YeHWH PaBHOIIPOYHOCTH C OCHOBHOM KOHCTPYKIIHEH B BHIE MCKITIOUEHHA,
€CJIH 3TO TPeBYeTCsI M0 TEXHOJOTMM IPOU3BOACTBA MOHTAXHBIX paGoT.

Jis Tpy6 mameTpoM 1-1,5 M Ha aBTOMOGWIBHBIX IOpOrax JoIryc-
KaeTcs Ha IPOAOJbHBIX CTHIKAX MPUMEHATh KOHCTPYKIMHU, obecre-
YHBAIOMMXE BO3MOXHOCTb [IOCTAHOBKM GONTOB H2 HapyXHOH MOBEpX-
Hoctd MT'T (Hanipumep, praHueBbie CTHIKH).

4.3.20 OrBepcTrst oA 60/ITH MPOAO/LHBIX CTRIKOB JIMCTA JOJDKHEE
PACITONIAraThCsl WIM B IBA psiAa B IAXMaTHOM MOPSIKE, B KAXKIOM PALY
110 OTHOMY Ha BCEX rpeGHsIX, HIH BO BCEX BaJWHAX BOJIH.

PaccrosiHue OT OCH 1nepBOro psiia OTBEPCTHH IO KPOMKH JIMCTa
JIOJDKHO COCTaBJISAITh HE MEHee 35 MM, OT OCH BTOpOro psina — 85 M. st
MIT orsepcrueM a0 3,0 M orBepcTHst MOX GONTH TIPONOIBHBIX CTHIKOB
MOTYT PacroiaraThCsi B OIUH Psi.

CxeMa pacnoNoXeHNs OTBEPCTHI MO GONTHE MOXET OTIHYATHCS
OT YKa3aHHOM, 9TO AOJDKHO GHITh OTMEYEHO B CEpTHdHKATE.

IIponosnbHBIE CTHIKM CMEXHHIX 3BeHbEB CJICAYET Pacrojararb co
B3aHMHOM CHBHXKOH Ha OAMH-YETHIpe Miara, MPUHATHE Wi 601TOB
MNONEPeYHBIX CTHKOB. CIBHXKA NO/DKHA OBITh NNOCTOSTHHOM JUISL KaOXIOMH
otaensHoit MI'T

4.3.21 Ilpn mHaMBHAAYanbHOM npoextipoBaHuu MI'T nonesHas
JUTHHA (PacCTOSIHUE MEXIY LIEHTPaMH KpaHHHX OTBEPCTHH IIOMEPEIHOTO
CTHIKA) CTAaHZAPTHOIO 3JIECMEHTA HOJIXHA OGecrneunBaTh HaJIEXHOE
COBNAJEHNE OTBEPCTUM B IOMEPEYHOM CTHIKE JIEMEHTOB TP MAKCH-
MaJIbHO BO3MOXHOM pa3Mepe 3JIEMEHTA.
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OtrsepcTys oA GONTH MONEPEYHEBIX CTHIKOB JIMCTa JOJDKHEI OBITh
OBaJILHOM (HOPMBEI, BEITSIHYTON BAOIL JJIHHHON KPOMKHM JINCTA.

IIpu OTBEPCTHSX MONEPEYHBIX CTHIKOB OBAIBHONM (DOPMBI CTaH-
JapTHast JUTHHA 3JIEMEHTAa MOXET ObITh YBEJIMYEHA IO COIVIACOBAHHIO C
3aKa34YHKOM H [TOCTaBIIUKOM.

B rodpupoBaHHOM 3JIEMEHTE C 3aJaHHOW KPUBHM3HON rpebHHU
KpaWHMX BOJH HOJKHBI OHITH PACMOJIOXEHBEl Ha €ro BHYTpPEHHEH
TIOBEPXHOCTH.

ITonepeyHsie CTHIKM CAeAyeT Ha3HaYyaTh KOHCTPYKTHBHO C OHO-
PATHBIM PacToioXeHUEM 60JITOB U TTOCTOSTHHBIM PaCCTOSTHUEM (L1IArOM)
MEXITy OTBEPCTUSAMH I1OJ GONTHI.

4.4, ITorpebaTe/IbCKHE CBOICTBA BOAONPONYCKHBIX COOPYXKeHMIH
¢ MI'T o 3K0HOMAYHOCTH, 9KOJIOTHIHOCTH H 3CTETHYHOCTH

4.4.1 TloTrpebuTEaLCKHE CBOMCTBA BOXONPOITYCKHBIX TPYO M3 MI'C
obecrneynBaoTCsA B YUC/IE OTMEHEHHBIX BbIIE TEXHUICCKUX PEelIeHHIt
Ha3HayeHHEM PeOMETPHUIECKHUX MTapameTpoB orBepcTust MI'T, HanGonee
COOTBETCTBYIOLIUX TPEOOBaHUAM (DYHKIIMOHAIEHOTO Ha3HAYEHUS, ONITH -
MaJIbHBIM 3KOHOMMYECKHM IT0Ka3aTeJIsIM, 06€CIIeYMBAIOIUM HAWTYYLIHE
YCJIOBUSL 9KOJIOTMH ¥ 3CTETHKH ITPHU aJanTaluy K MECTHBIM YCJIOBHSIM.

4.4.2 DKOHOMHYHOCTH coopyxeHus ¢ MI'T mo/pkHA moarBepX-
JaThCs MEHbUIMMH CTPOUTENBHEIMHU 3aTPaTaMH U NpPUBEJECHHBIMH
CTPOHTEJIBHO-3KCIUTYyaTaAlMOHHBLIMHM PACXOAAMH B CPABHEHHH C aJIbTeEp-
HATUBHBIMH TEXHUYECKHMH pELIEHMAMM. DTO OTHOCUTCH TAKXe K
3aTpaTaM TPyda M 3HEPreTHYECKHMX PECYPCOB Ha CTPOUTENBCTBO U
9KCIIyaTallMI0 COOPYXEHMN U Ha TEXHOJIOTHYECKHE MOKa3aTe/Nu —
YCIOBMS TPaHCIOPTHPOBKM M MOHTAXa KOHCTPYKUHWHA, CPOKH
CTPOMTENBCTRA, NEDULUTHOCTH MATEPHANBHBIX PECYPCOB.

4.4.3 DKOHOMMYECKHE [10KA3aTe U BOAOIPOITYCKHBIX COOPYXEHH
¢ MT'T nuamerpoM Gonee 3,0 M TOJDKHEI TPU MPOEKTAPOBAHMH COTTOCTAB-
JAITHCA C AJIBTEPHATUBHBIMH MOCTOBBIMH COOPYXEHMSIMH, BKJIOYas
3KCIUTyaTaLIHOHHbIE 3aTPATH, BEPOATHBIE YIIEPOLI IECHOMY H CETbCKOMY
XO3AUCTBY, pHIGHBIM pecypcaM u dayHe.

4.4.4 DK0onoTHIHOCTH coopyxenusi ¢ MI'T noimxHa obecrneuuBaTh
BO3MOXHOCTb BHINOJTHEHHUS! TpeGOBaHU! U MEPONPHUATHH MO OXpaHe
okpyxalomei cpensi 6e3 yiep6a 11t 6e30macHOCTU M QYHKIMOHAIBHON
HaJIeXHOCTU BOXOIPOMYCKHOIO COOPYXEHHUSA B IIPOLECCE €ro CTPOH-
TEJILCTBA M 3KCIUTyaTaluu. JODKHBI 00eCIiedMBaThCsl YCIIOBUSA COXpa-
HEHHUS TPHPOXHBIX JAHAWAGTOB, HCKINOYATHCA 3a00IauyMBaHHE,

22



MOATOIUIEHME U Pa3MBIBHI HA IIpIJIeralonieii TeppHTOPUH, a TAKXKE yiepo
tdnope u dayne.

4.4.5 DcreTyHOCTh cOOpYXeHuH ¢ MI'T no/DkHa noaTBepxaarbes
YCNIOBUAMH OPraHMYHOTrO BIIMCHIBAHUA B NaHAWA(DT aBTOMOGUIBEHOHN
nopory B uenoM ¢ MI'T u nu3aitHoM 0GopMIeH st COOPYXEHHS B 00IIEM
KOMIUIEKCE C KOHCTPYKTHBHBIMU 3JIEMEHTaMH 3E€MJISIHOTO NONOTHA,
KOHTYpaMH TNepeceyeHus JIora C paCTUTEIbHBM TTOKPOBOM M BOJOTOKA.

4.4.6 TIpoeXTMPOBAaHHEC METAJUTHYECKHX TOGPHUPOBAHHBIX TPYD
(MI'T) ocymecTBasieTrcs Ha OCHOBAaHMH TEXHHKO-3KOHOMHUYECKOM
000CHOBAHHOCTH NTPUMEHEHHS B KOHKPETHBIX YCJIOBHAX CTPOUTEIILCTBA.

Ycnosusa npoekTHpoBanus U ctpontensctBa MI'T B pasnmuyHbIxX
patonax Poccuitckoit @emepanuu JOKHBI YIUTHIBATL OCOBEHHOCTH
KOHCTPYHUPOBAHHUSA, PACYUETOB M TEXHOJOTrHA NMPOU3BOACTBA paborT,
paznmyalomuecd B EBponeiickoif yacTu crpaHhl M lore CHOHpH, BKIIOYas
30HBI MOBBILIEHHON BJIAXHOCTH M apHIHBIE 30HK; CEBEPHEIE 30HHI C
rIy60KMM NMpOMEpP3aHUEM TPYHTA C 30HON BEYHON MEPINOTHI, 30HEI
0COOBIX arpecCHBHBIX YCIOBHH BOBI i NOYBHI (CynbhaTHAsA H KHCAOTHAsA
arpeccuu); 30Hbl OCOOBIX BHELIHUX BO3AEHCTBHM (CeTM, KapueXoIsl,
JIEOXOAKL, Hajieau, 6010Ta, CeACMHKa).

4.4.7 O6ecneyeHue MOTPEOUTENBCKUX CBOHCTB 0 9KOHOMHY-
HOCTH, 9KOJIOTHIHOCTH ¥ 3CTETHYHOCTH BOXOMPOMYCKHBIX COOPYXKEHHMK
¢ MI'T Ha aBTOMOGWIBHEIX AOPOraxX NOJXHO NMPEAYCMATPUBATRECA B
MPOEKTAX U MOLJIEXHUT OLIEHKE COOTBETCTBHA NP NpHUEMKe B IKCILTyaTa-
LHI0O 3HAYUTEJIBHBIX CTPOUTEJIBHEIX OOBEKTOB B COOTBETCTBHH C
nopsakoM, ycraHosteHHeIM CHulT 3.01.04-87.

4.5. Buapi Boaonpomyckapix MI'T

4.5.1 3aBogamu Beinyckalorca MIT ¢ pasnuuHO# reomerpueit
IONEPEYHBIX CEYCHUH 3aMKHYTOIO M Pa30MKHYTOrO KOHTYDa: KpYTJIHIE,
HOJIMLIEHTPUYECKHE, apOUHbIE, KOpobyaTkIe,

4.5.2 Tlo ycnoBHSM NpUMEHEHHUS B KaYeCTBE BOAOTIPONMYCKHBIX
coopyxeHU! HaubGonbliee pacnpoOCTPaHEHUE MONYYHIAU KPYIJIble
3aMKHYTBIE KOHTYPH (pHC. 1). IIpemMyluecTBo Tpy6 Takoro KOHTypa
COCTOUT B TOM, YTO PAaCUETHBIE CXEMHI Y3JIOB BCEro KOHTypa Npu
Pa3sMMYHEIX BHAAX HAarpy30K H BO3IEHCTBUMH noaaalTcs Haubosee
TOYHOMY OIIPEAEICHMIO, a TEXHONIOI'MS MOHTaXa, COOPKH U COOPYXEHUE
TPYHTOBOM 000HMBI IOCTATOYHO NPOCTHL M 00€CIEUHBAIOT pPABHOMEPHOE
pacripeneneHue Harpy30K Ha METaU1 TpYOBI.
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Biry TpeHHHA AHAMETP Puc. 1. Kpyeaan popma MIT

Kpyrnsie MI'T HanGoee 3KOHOMHYHBI 11O TUIOLIAH TTONEPEYHOIO
ceucHUss. OHH MMEIOT HaMGOTBIIYI0 KOHCTPYKTHBHYIO IIPOYHOCTD TIO
OTHOUIEHHMIO K HATPY3KaM H I103TOMY B HaHOO/IbLUEH CTENIEHH NMOAXONAT
JUTS BBICOKMX HACHIMEH,

4.5.3 Topr3oHTaIBHEIH 37UIHIIC (pUC. 2).

Bricota

Iponer

Puc. 2. MIT popmus 20pusonmanbrozo ssunca

3ro ceyenne Hanbonee a¢pHeKTUBHO NPH OrPaHUYEHHON BBICOTE
HACHINU U cnaboit Hecyled crioco6HOCTH rpyHTa.

4.5.4 BeprukansHhit aJuHIC (puc. 3).

HanHas ¢popMa 3¢ deKTHBHA VISt IPMMEHEHHS B TOPHBIX U MpeJ-
FOPHEIX PaifOHAX TPH MHTEHCHBHBIX MOBBILIEHUAX FOPU30HTA TIMBHEBbIX
TIaBOAKOB U JJISE BLICOKMX HAaChIIEH,
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Tipaner

Puc. 3. MIT popmet sepmuxasshozo 34sunca

4.5. 5 KOHTYp 3aMKHYTOro apo4yHOro Tuna (puc. 4).

DT0 cedeHHe Jyyliie BCETro MOAXORMT IS CIIy9aeB, KOTA BEICOTA
MIT orpaHHYMBAETCA MOJIOXEHUEM NPOEKTHOH JIMHUM TPOXOILHOTO
npoduis B 30HE KOPOXHOTO coopyXeHus. PopMa IonepeuHOro CeueHUs
Takux MI'T 1103BoJisieT npu HeGOBILIOH BHICOTE COOPYXEHMs TPOITYCKATD
3HAYMTENBHHH 1OTOK,

L Y

Tpoaer

Puc. 4. MIT samxnymozo apounozo muna

4.5.6 CooTHoOllleHKe paanyca GOKOBBIX CTOPOH 3JUIMIICOBHAHBIX
KOHTYpoB (R ) ¥ paauycos HinkHe# u BepxHeit cropoHsl (R, R) nomxsu
obecrneyHBaTh IIIABHOE COMpPSIXEHUE TOYEK KacaHHsA (o6mas Kaca-
TeJNIbHas) ¥ KOHTPOJIMPOBAThCA NMPH cOOPKE Ha 3aBOJE-TTOCTABIHKE C
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OTpaXeHHeM B JOKYMEHTAlMH 1ocTaBKU. [Ipn MOHTaXe Ha cTpoATILIO-
U1aJKe KOHTPOJIb COOPKH JOJDKEH BKJTIOYATh POMEPHI NTPOJIETa M BRICOTHI
KOHTypa MI'T ¥ KOHTpPOJIL COOTBETCTBUS PAINYCOB 3aBOACKOMY NTACIOPTY.

a)

Bricota

1] ) (17

XK 6 6aaxH ychneHus

6)

Bricors

B) ]
R, R,
R, R,

7 \./ 1
\/

-

Puc. 5. llpumepst koncmpyxuuu pazomMxHymozo Kkonmypa:
@ — ApO4HAR KOKCMPYKUUA; 6 — YCUAEHHAR AGPOMHASA KOHCMPYKUUR;
6 — Kopobuaman KOHCMPYKuUR
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4.5.7 s BOMONPOITYCKHBIX COOPYXEHHI HCIIONB3YIOTCS Pa3iny-
HEI€ BUOB aPOYHEIX KOHCTPYKIHU# (pHUcC. 5). CyluecTBYIOT TEXHOJIOTHH,
N03BOJSIONIME COOPYXATh apKU NMPOeTOM A0 18 M. DTH KOHCTPYKUHUH
BHICOKO3((EKTHBHEI NPH IPYHTAX C XOpOIlei Hecymei Crioco6HOCTbIO
WIH CKAJIBHBIX I'PYHTaX. B 3TOM ClTyyae MCTIONB3YIOT ONOPH, COXpaHSs
€CTECTBEHHOE PYyC/IO BOOHOro MoToka. CoopyXeHUs KOopoOyaToro
CEYEHMs MO3BOJIAIOT 3HAYUTENIBHO YIIPOCTUTH COIIPSIKEHHE C MPSMO-
YTOABHBIM ObICTPOTOKOM. TexHOMOrMA ycrwieHus (puc. 5,6) no3Bosser
MOBBICUTh YCTOMYMBOCTH TMOKOI 060JI0YKH 3a CYeT YCTPOHCTBA IBYX
XECTKHX XeJIe300eTOHHEBIX 6aJIOK, pa3MeNiaeMbiX BIOJb OCH KOHCTPYK-
LIMH CO CTOPOHBI 3aCHITIKH B MECTE HAMPSDKEHHIA B METAJLTE,

4.5.8 B KopoGUaThiXx KOHTypax pa30MKHYTBIX KOHCTpYKUui MI'C
COOTBETCTBHE paJMyca CBOJA U PAJMYCOB CONMPAXEHHH C GOKOBBHIMH
CTOPOHAMH He I0JDKHO GBITh Gonee yeM 5:2.

4.5.9 BomonpomyckHble COOPYXEHHS Pa30MKHYTOro KOHTYpa C
MIC orBepcTreM Gonee 3,0 M no cxeMe c¢Boeit paGOTH MOA AMHA-
MMYECKOM W CTATUYECKON Harpy3Kod MpeacTaBisior co6oit MOCTOBbIE
COOpPYXEHHsS apOYHOr0 THNA M JOIKHBI IPOEKTHPOBATHCA C COGJIO-
nenueM tpebosaHuit CHull 2.05.03-84* 4 HacTogmux peKoMeHIaumit,

5 MATEPHAJIbI

5.1. ITapameTpnl MeTaN1a

5.1.1 lna usrotopnenus sneMeHToB MI'C crnenyeT npuMeHATH
MapKH CTaJId, COOTBETCTBYIOLIHE MO XJIAXOCTOMKOCTH KIMMAaTHYECKHM
ycloBHAM uX npuMeHeHus. g MI'C KIMMaTH4ecKoro MCNOMTHEHHS
Y no 'OCT 15150 pekoMeHayeTCss MPUMEHATD YIJIEPOMMCTHIE CTATIH
Mapku BCt3cnS o 'OCT 380, crans Mapku 15cn o T'OCT 1577, a mnsa
MI'C knumarnyeckoro uernonseHus XJI mo FOCT 15150, npuMeHaeMBIX
B patioHaX ¢ pacueTHONH MMHHMAJIBHON TEMINEpPaTypoX BO3dyXa HHUXKE
MuUHyc 40°C, — u3 cranu Mapku 09721 no 'OCT 19281-89 u cTanu Mapku
C345 C3450 no T'OCT 27772-88 wiu apyrux Mapok 1o 3tum FOCTam,
obecneyuBalOIIMM HEOOXOMUMBI#A KJ1acC NMPOYHOCTH I pa3iuYHOU
TOJIIMHH TPOKATa.

5.1.2 Ina BogonponyckKHuX coopyxeHuit us MI'C momyckaercs
MPHUMEHEHUE 3/IEMEHTOB HMITOPTHBIX IIOCTABOK M3 CTajlel aHAJTOTHYHOTO
Ka4eCTBa 110 XMMUYECKOMY COCTaBY H (PM3UKO-MEXaHHYECKHM XapaKTe-
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puctuxaMm. IIpu mocraske rohpMpOBaHHKEIX JIEMEHTOB 3apyOeXHbIX
bupM Kaxnas napTUs NOWIEXHUT cepTudUKaLIH.

5.1.3 JonyckaeTcs NMpH COOTBETCTBYIOLIEM OBOCHOBaAaHMHU H
COTJTACOBAaHHH B YCTAHOBJIEHHOM NOPAAKE MPHMEHEHHE CTAIEH APYTHX
MapOK, HMEIOLIMX IIOKA3aTENM IO XJIaIOCTOHKOCTH M NPOYHOCTM HE XyXe
craimy 15 cn.

5.1.4 TodprpoBaHHbIE JIMCTHL U3 CTANEH KIacca NIPOYHOCTH HO
C345 BKIIOYHTENLHO ITPH TOJIIMHE A0 § MM BKJIIOYHTEIBHO AOMTYCKAETCA
M3roTaBIMBaTh XONOMHOMH WITAMMOBKO#H (MPOKAaTKOIH).

5.1.5 ina coopyxeHmnit B paiioHax C pacC4eTHOH MHUHHMMaNbHOH
TeMIeparypoit Bo3xyxa suinie MUHYC 40°C GourThl, rafiky M 1afti6b1 cnexyer
M3roraBausaTh U3 cranei mapok 20, 30 u 35 no 'OCT 1050-88*;
JONYCKAaeTcss M3TOTOBJNeHMe mai6 wn3 cranu Mmapku Ct3 mo
T'OCT 380-94.

Hna MI'T, sxcruiyaTupyeMbIX B pafOHax C paCYeTHOW MHUHU-
MaJIbHOU TEMMepaTypoit Bo3ayxa Huxe Munyc 40°C, Gonrtel cnexyer
npuMeHaTs U3 cranei 35X u 38XA no F'OCT 4543-71*%; nonyckaercs
npuMeHeHue 6GoaToB M3 crajxe# Mapok 20, 30 m 35 no
T'OCT 1050-80*. Pasamepst 6osroB npuauMalorca no FOCT 7798-70.

5.1.6 BonTnl, raiiku M wak6bl anst cCOOpPKH BOAONPOMYCKHBIX
coopyxeHu#t u3 MI'C uMNopTHO#M MOCTaBKH, KaK NMPaBHJIO, JODKHE
[OCTABJIATECH KOMIUIEKTHO BMeCTE C roppHUPOBAHHEIMHM JIEMEHTAMH.
[IpuMeHeHUe OTEYECTBEHHBIX KPEMEXHBIX 3IEMEHTOB B 3TOM CJIy4ae
JOMYCKAETCS MPH COrNIACOBAHMH C 3aKa3UHKOM.

5.1.7 OCHOBHOE pac4eTHOE CONPOTHBIIEHUE R [IpH AEACTBHHM OCEBBIX
CWJI IOJDKHO pUHUMaThes wis ctamd Mapku 15CIT — 1900 xre/cm?, Mapku
09121 — 2400 krc/cm?.

PacuyeTHOE CONPOTHBIEHHE M GONTOBBIX COEAMHEHHH JODKHO
MIPUHAMATBCS: HA CMATHE KPOMOK CTHIKOBBIX COEOIUHEHHM IS CTaIH
mapku 15CIT — 3300 krc/cM?, ma cranu Mapku 09T2/] — 4200 xrc/cm?;
Ha cpe3 60/1Ta HOpMAILHOM TOYHOCTH Kiiacca 4.6, 5.6 u 8.8 cooTser-
crBeHHO 1300, 1500 u 2500 xrc/cm2,

5.2. IlapamMeTpbi METALTHIECKHX rOpPHPOBAHHBIX 3/1€eMEHTOB

5.2.1 MapameTpamMu roppUPOBAHHBIX SNEMEHTOB ABNAIOTCS [UIMHA
M BBICOTA BOJIHEI ro¢pa, TOMUNHA 3TEeMEHTa. B 3aBHCHMOCTH OT 3aBOJa-
HM3TOTOBMTENA 3TH MOKA3ATEIH BAPHUPYIOTCH:

- W11 KPYTOBBIX KOHTYPOB:
IUIMHA BOMHLI — OT 130 MM 110 164 MM;
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DIyOMHA BOJIHEL — OT 32 MM A0 57 MM;
TONNIMHA JIEMEHTA — OT 2,5 MM A0 8 MM;

- VIS apOYHEIX M KOPOOGYATEIX KOHTYPOB, KDOME TOrO;

IUTAHA BOMHEL — 380 MM;
rIyOMHa BONHH — 140 MM;
TONMIHUHA 3JIEMEHTA — 8 MM.

IIpn NMpOeKTHPOBAHMH BOAOIPOITYCKHEIX COOPYXEeHHit n3 MI'C
CIieyeT YIUTHIBATh JOIYCKU B pa3Mepax ropHpOBaHHOTO JIMCTA IO
OJIHHE, DIHPHHE,BRICOTE M AJIHHE BOJIHEI, & TAKXKE HOIYCKH 3aBOACKOTO
M3TOTOBJICHHA IEMEHTOB (Ha KPMBH3HY, IMaMETP OTBEPCTUM, PacCTos-

HHE MEXIY HUMH).

OTKIOHEHHA ACHCTBUTENBHEIX PA3MEPOB K3TOTOBJIEHHBIX SIEMEH~
TOB KOHCTPYKIMI OT MPOEKTHHIX HE XOJDKHHI MPEBLIIIATD 3HAYEHHH,

yKa3aHHBIX B Ta0I. 1.

Tabaunal
HomyckaeMble OTKJIOHEHHA N3TOTOBJIEHHBIX 3JIEMEHTOB
IMTapameTpnt Homyckaemslie
OTKJIOHEHHS, MM
JimiHa rodpHpOBAHHOro JIUCTA +2
Paccroanue MEXIY UeHTpaMH
o6pa3oBaHHBIX MO IMAGIOHY CO BTYJIKAMH
OTBEPCTHI:
CMEXKHBIX 0,7
KpaltHHX B paxy +1,0
JluameTps! OTBEpCTHIL:
no 17 MM +1; -0
Oonee 17 MM +1,5; -0
TIpocBer NpH noArubke Mexmy H3NEIHEM 3
H Mab10ROM
Pammyc rubkHxX aneMeHTOB  (TpocBeT
Mexay mabaoHoM WInHOM 1o ayre 1,5 M 1
TIOBEPXHOCTBIO CBAIBLOBAHHOTO JIMCTA):
B cpenHel 9acTH 2
10 KOHIIEBEIM Y4acTKaM 6

5.2.2 Jonyckaercss npuMeHedne MI'C ¢ napamerpamu, OT/IHM4-
HbBIMH OT NMPHUBEAEHHHX B I1 5.2.1, NIPU yCIOBHH 06SA3aTEALHOTO
J1a60paTOPHOTO KOHTPOJISL Ka9€CTBa METAUIA 9NIEMERTOB H ACTAILHOIO
pacyera BOZONPONYCKHOIO COOPYXEHHUS B IIPOEKTE,
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5.3. OcHOBHbIE H JONO/IHATEIbHbIE 3alIHTHbIC NOKPLITHA

5.3.1 OCHOBHBIMH CPEICTBAMH 3aIUTH METAUINYECKHX rodpu-
POBaHHBIX 37leMeHToB MI'T 1 Kpenexa oT KOPPO3MH ABJIAIOTCH:

- IMHKOBOE ITOKPHITHE C TOJLIMHON cnods He MeHee 80 MKM,
HaHOCHUMOE Ha BHYTPEHHIOI0 ¥ HapYXHYIO ITOBEPXHOCTH 3JIEMEHTOB
OOHHMM U3 IBYX CIIOCOOOB: FOPSIYMM IUHKOBAHUEM YUTH ra30TEPMUYCCKIAM
HaIbUICHHEM;

-aJTIOMHHUEBOE MOKPHITHE TOJLIWHON ciost He MeHee 200 MKM,
HAHOCMMOE Ha BHYTPEHHIOIO M HApYXHYIO ITOBEPXHOCTH 3JIEMEHTOB
3JIEKTPOYTOBOTO HalbUIEHHS.

5.3.2 111 0CHOBHOTO aHTHKOPPO3HOHHOTI'O 3aIIMTHOTO IOKPHITHA
MTT npumensiercss nuHk Mapku 113 no TOCT 3640-75 u TOCT 3640-94
M nnpoBosioKa amomMuHueBas Mapku All1 mo F'OCT 14.838-78. lTokpeiTHe
npoussogutca B coorBeTcTBuM ¢ FOCT 9-304-87.

5.3.3 CpencrBa gononuuteasHont 3amurel MI'T oT Koppo3uu
cledyeT Ha3HayaTh HA OCHOBE HAHHBIX O KOPPO3HOHHOM aKTMBHOCTH
(arpecCUBHOCTH) I'PYHTOB OCHOBAHUS, HACBIIKM U NPOMYCKaeMOi
COOpYX€HHEM BOJBI U BOJ, MOA3EMHON (DYIIETPALINH.

B cHJIbHOArpeCcCHBHEBIX cpeax MPUMEHEHHE BOAOMPOIYCKHbLIX
MI'T ponyckaercst o CreLMaTbHOMY MTPOEKTY, NPeAyCMATPpUBAIOUIEMY
JOMOMHUTE/IBHYIO AHTUKOPPO3MOHHYIO 3aLIUTY U COTTACOBAHHOMY C
3aKa34HKOM.

5.3.4 B paiioHax ¢ 3MMHUMH TeMIIepaTypaMH Hixe MUHYC 40°C
JOTOTHUTENBHOE 3allIUTHOE IOKPBITHE Ha Tpybax ciexyeT yCTpaHBaTh
HE3aBUCHMO OT CTENEHH arpeCCHBHOCTH CPENBL.

5.3.5 g nOMONHUTENBHOrO aHTUKOPPO3ZHOHHOIO 3alIMTHOTO
TIOKPBITUSA METAUTHYECKUX TPYO U UX 3JIEMEHTOB CNEAYET UCIIOJb30BaTh
MOJIMMEPHBIE NOKPHITHSA: TEPMOKPOH (ToawmuHa 0,8-1,1MM), ¢popron
(tonmuHa 1,0-1,5 mM),  «Steelpaint-Pu-Combination-100» (TonmmHa
150-200 Mmxm™).

Homnyckaercsi NpUMEHEHHE APYTHX 3aIMTHBIX MOKPBITUM, ITO
CBOHM CBOHCTBaM OTBEYalOWIMX TpeOOBaAaHMAM, MPEABABISIEMBIM K
ITOKPHITUAM U METAJUIMYECKNX rO()pUPOBAHHBIX TPYO.

5.3.6 B paitonax ¢ 3MMHHMH TeMnepaTypaMM Beilie MUHYC 40°C
JUISL AOTIOTHHUTEIBHOIO0 aHTHKOPPO3IUOHHOro nokputusa MI'T gonyc-
KaeTcsi UCIIONb30BaHUE OMTYMHBIX MACTHK C YYETOM HAHHHIX IO MX
XJTANOCTOMKOCTH, IIPHBEACHHBIX B TEXHNYECKUX YCIOBUSX MU APYrou
HOPMAaTHBHOM JINTEpATYPE, HEHATIONIHEHHBIX (IUIACTOMTY/IEH, OyTaaueH
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M I1acTOyTaJiueH) U HAMTOMHEHHEIX ((MTYMHO-MHHEPATbHEIE H GUTYMHO-
PE3UHOBRIE).

5.3.7 Ang peMOHTa MOBPEXIEHHEIX IIDH TPAHCIIOPTHPOBKE U
MOHTAXE Y4acTKOB OCHOBHOTO 3allIMTHOIO NMOKPBITHS JOIMYCKAETCs
HCIIONB30BaTh IPyHT «Steelpaint-Pu-Zinc» (Tommuna 80-100 Mxm).

5.3.8 [Ins DOMOMHHUTEIBHOrO NOKPHTHA TPYO C alIOMHHUEM B
Ka4yeCTBE OCHOBHOTO TOKPBITUSA HEOOXOAMMEI: abpa3uBHHIN MaTepuan
(necok) pa3MepoM 3epHa 0,5-1,5 MM cyxoil, He 3arpsI3HEHHEIIl MacJIoM,
rpyut T®-021 mo I'OCT 25129-82, rpynt XC-010 mo FOCT 9355-81,
sMaib XB-785 mo T'OCT 7313-75, MOryT MCIOIB30BaThCH JTAKOKpa-
coynpie Marepuanst [11 u IV rpynn mo CHull 2.03.11-85.

5.4. Marepuabi T0TKOB ¥ OTOJIOBKOB

5.4.1 Ins 3alUuTH NOKPHITUSA OT B3BELUIEHHEBIX YACTHI, MIPHUCYT-
CTBYIOLIVX B BOJHOM IIOTOKE, B HIDKHEM yacTu MI'T ycTpanBaeTcs JIOTOK.
Jnst ycTpoiicTBa JIOTKOB MOTYT MPUMEHSATHCS Pa3IHYHBIC MATEPHAbL:
6€TOH, HIEMEHTHO-6ETOHHAA CMeCh C H3HOCOCTOMKHM TOJIMMEPHBIM
riokpeiTHeM (copron, 6azanut). JlonycKaeTcs 3alMTa YKIAAKOM 1O AHY
MIT marpacos «PeHo».

5.4.2 BeroH N0TKa JO/DKEH GRITH KNacca MPOYHOCTH (Ha CXKATHE)
He Hixe B25. Mapka GeToHa JIOTKa IO MOPO30CTOMKOCTH JOKHA OLITh
He Hike F200 m1 TpyO, pacrnoNoXeHHEIX B paliOHAX CO CPeTHEMECAYHOM
TeMIepaTypoit BO3yxa HanboJiee XOIONHOro Mecsana Brlire MuHyc 10°C,
¥ He Huxe F300 B ocTaIbHEIX paitoHax.

B coctaB 6eTOHA NOTKA XOIKHHBI BXOAUTH 3alONIHUTETU KpYU-
HOCTBIO He Gosiee 10 MM, a TakoKe KOMIJIEKCHbIE J0OaBKH IS NIOBBIIIEHHA
MOpPO30CTOMKOCTH.

5.4.3 Beron motka B MI'T, mpomycKalOLIMX arpeCCHBHEIE BOBI,
JIOJDKEH COOTBETCTBOBaTh TpeGoBaHUAM paszuena 2 CHull 2.03.11-85
«3alUTa CTPOUTETBHEIX KOHCTPYKUHMH OT KOPPO3HH».

5.4.4 J1ns GeTOHHBIX M XeJIe300eTOHHAIX OroJIOBKOB TPYO Cenyer
NPHUMEHATH OETOH U apMaTypy, COOTBETCIBYIOIINE TpeGOBaHHAM
CHull 2.05.03-84*.

5.4.5 llomyckaeTcs MPpUMEHEHUE B KOHCTPYKIIUSIX OTOJIOBKOB TIO
WHAWBULYAJIBHBIM NIPOEKTaM raGHMOHOB M IOATIOPHEIX CTEHOK KAPKACHOIO
THNa 13 ropprUpPOBAHHOTO METAIIA C ADMOTPYHTOBEIM 3aIIOTHEHHEM.
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5.5. Marepuansi st FpYHTOBO#H 000HMBI

5.5.1 inst ycrpoiicTBa OCHOBAHUA HENOCpeACTBEHHO nox MI'T
rirybuHON He MeHee 0,5 M IPUMEHSIIOTCS TIECKA CpelHEH KPYIHOCTH,
KPYITHBIE, TPaBEJIUCTHE, MEOGEHUCTO-TaICYHUKOBEIE U IPECBAHO~
TpaBMIHEIE IPYHTHI, HE cofepXaliue 0610MKOB pa3mMepoM Goee 50 MM.
IlepeuncneHHbIe TPYHTH HE HOJKHBI comepXxath Gonee 10% wacTun
pazmepoM Meree 0,1 MM, B ToM yuciie 6onee 2% rMUHUCTHIX pa3MeEPOM
menee 0,005 MM,

5.5.2 Ina ycrpoitctBa rpyHTOBOM 060iMBI BOKpYr MI'T, kpome
TIEPEYUCIIEHHBIX TPYHTOB, JOMYCKAETCA IPUMEHATE NTECKH MEJIKHE, HE
coaepxamue 6osee 10% vyacTul pasMepoM MeHbie 0,1 MM, B TOM 4ncie
Gonee 2% rMHHUCTHIX pasMepoM MeHblne 0,005 MM.

OTCHIKA TPYHTOBOM OGONMBEI C MCNOAB30BAHUEM IJIMHMCTHIX
TPYHTOB, IIPATOIHKIX U1 BO3BEACHUA HACKINEH (MTPH BEICOTAX MOCIIEIHUX
HaJ| WeJBIroi CBOA 10 8 M), JOMYCKAETCA B PAiOHAaX, TI€ UCKIIOYAETCH
BO3MOXHOCTb NPOLECCOB NMyYNHOOOpa30BaHUA Ha aBTOMOGMIIBHEIX
noporax He Bbiue 111 xaTeropus, npH COOTBETCTBYIOIIEM TEXHHUKO-
3KOHOMHUYECKOM 00OCHOBAHWNH.

5.5.3 Ina ycrpoitcTBa 3anOJIHATEINS apMOrPYHTOBBIX MEMOpaH U3
OOBEMHEIX TeOpEIIETOK B IPYHTOBBIX 060#iMax HAa BOXONPOIYCKHBIX
coopyxeHuax u3 MI'C npumensiiorcst rpyHTH 1o 1. 5.5.1. Jlonmyckaercs
HMCIONB30BaTh IPYHTOBYI0 MAacCy NOJYCKAJIBHBIX M CKaJIbHbIX IOPON,
nojy4yaemMyio Nnpu pa3paboTkKe CKaJbHHIX BRIPAa00TOK B3PHBHHM
c1noco6oOM IMpH MAKCUMAaIbHOM KPYITHOCTH 00JIOMKOB CKaJIbHOIO TPYHTA
He 6osiee pa3mepa TUEMKU reopelIeTKy.

5.5.4 TpynroBasa o6oitma MI'T auamerpom Gosee 3,0 M, Kak
[PaBWIO, aPMUPYETCH KOMIIO3UTHBIMH KOMOMHAUWAMM M3 TUIOCKMX H
00BEMHBIX TEOPEIETOK C FeOTEKCTHIbHBIMU MaTepuaiaMu. st
apMMPOBaHMA IPYHTOBO# 060#MEl MI'T ciieayer MpUMEHSTh FeOTEKCTHIIb
CO 3HAYEHUEM Pa3pHIBHOI HArpy3KM He HHMXE IPHBECACHHBIX B
Tabm. 2. CxeMa apMHPOBAaHNA BO BCEX CIIYJasiX ONPENENAETC IPOEKTOM.

XKectkuit ¢10# B apMOrpYHTOBBIX 0601 iMax, a TAKXKE B OCHOBAaHHH
W Hajg mensiroif ceoga MI'T ycTpanBalOT ¢ NpMMEHEHHEM O0BEMHEBIX
IeOPEIETOK C XapaKTepUCTHKAMH COIIACHO AaHHLIM Tabu. 3.
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TaGnuua 2

Texan4ecKHe XapaKTEPHCTUKH PEKOMEHIYEMOTO HIJIOIPOGHBHOIO
[€OTEeKCTHIBHOTO NOJI0THA

Haumenosanue Hamepu-
noxasarenei TENb

Hopma u nonycku

Ulupuna cM

250+4

170+4

Pa3peiBHas Harpyska HA
(min)

7-12

6-10

Vanusenne npu
PpasphiBe,

ne Gonee:

B TIONIEPEYHOM %
HATPaBIEHHH
B MPOJOILHOM
HAIPaBNEeHUH

70

130

80

110

IToBepxHOCTHAs
IIOTHOCTH M
Mmarepuaia

600

600

Tab6nunma 3

DU3NKO-MEXaHHIECKHE napaMeTphl recopeiieToOK

pa3phIBHON Harpy3kH MaTepHaa

HaumeHOBaHME OCHOBHBIX Hopmarususii Hopmatustoc
3HaYEHHE,
noxasarene JOKYMEHT
HE MEHee
Pasprisnas Harpyska H I'OCT 15902.3
nonockH 50x100 mm:
I0 AJIMHE 1250
Mo ITMPHHE 1250
XKecrkocts kH IroCT 8977-74
TIOJIOCKH pasMepoM 40
160x20 MM
Ipoynocte mBa Ha OTpHEIB, % OT 50

5.5.5 YKpenneHue OTKOCOB HacChmeid y orojioBkoB MIT
BHINMOJIHSAICTCSS KAMEHHOM HAaOpOCKOH C MpHMEHEHMEM TE€OCETOK C
3aCHINIKON PAaCTUTENBHHIM I'PYHTOM M NMOCEBOM TpaB, 00BEMHEIX
reopelleToK C 3aCHINKON mebHeM, CAMOHECYHINX 6I0YHBIX ONXEBAIOLINX
CTEH M IPYTHX BUAOB MOKPHTUH, onIpeaeleHHBIX npoekToM. Ha yyacrkax
BO3MOXHOI'O JUIMTENBHOTO CTOSSHHA TOPH3OHTOB NMOANEPTOTO YPOBHS
BOAB!I YKPEIUIEHHE OTKOCOB JOJDKHO OCYLIECTBIATHCI C YCTPOUCTBOM

obpatHoro ¢uiETpa.
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5.6. MarepnaJjbi 1A 3alATH COOPYKEHHUs1 OT Kapuexona,
JieloXoJa i HaneaeoGpazopanus

5.6.1 Oas 3amutel BogonponyckHoit MI'T or kapuexona u
JIETIOXO/Ia UCTIONB3YIOT KOJIBYYXHEIE CETKH, CETKH IBOWHOTO Kpy4eHHs C
SIKOPSIMHM M aHKEPaMH.

5.6.2 Insa pacyeTa 3alUMTHBIX OrpaxaeHHWH OT Kapyexona u
JIeI0X0/a JOMYCTHMEIE HArPy3KH MPUHHUMAIOTCA 110 Tabu1. 4.

Tabnauna 4

Pa3pLIBHAs Harpy3Ka CETEBHIX KOJIbYYXHBIX KOJiell

JlnameTp KoIbIa / KOMHYIECTBO Pa3pbiBHas Harpyska, T
BHTKOB /IHaMETP NPOBOJIOKH B MM
350/7/3 16
350/7/4 22
420/18/3 34
420/18/4 50

5.7. Marepuais! 11 peryJisiiMy BOJHOr0 NOTOKA

5.7.1 Ans yxperieHus BXOLHOI'O ¥ BLIXOTHOTO PYC/I IIPUMEHSIOTCS
rabuoHel, MaTpackl «PeHo», KaMeHb, 6ETOHHEBIE U Xene306€TOHHBIC
KOHCTPYKTHBHBIE 3JIeMEHTH (6€TOHHEIE 6JIOKH, TETPANOIbi, TETPA3APHI,
KOTOpBIE MOTYT NPHUMEHSATLCS AN FalleHUs1 CKOPOCTH NMOTOKA Ha
JIETKOPa3MEBIBAEMEIX TPYHTAaX JIOTOB, KaK 3KOJIOTMYecKas Mepa IMpPOTHB
0BparooGpa3oBaHHus).

6. IPOEKTUPOBAHME

6.1. OOume NONOXKeHHA

6.1.1 [IpoekTHpPOBaHNE BOXOIPOIYCKHOTO COOpyXeHusa us MI'C
JOJDKHO BBITIOJTHATHCS IPOEKTHHIMHM OPTaHU3aUUAMHM, HMEIOIMMHU OTIBIT
BEITIOJTHEHUS NPOEKTHHIX paboT MO TPAaHCIMOPTHEIM COOPYXECHHUAM M
JIMTIEH3HIO Ha MPOSKTHPOBAHHE MOCTOB.

6.1.2 Ilepen npoeKTHPOBAHHUEM BOIOINPOIYCKHOIO COOPYXEHHUS
MPOBOIITCA H3bICKaTeNIbCKUeE paboTtsl B coorsercTBiy co Chull 11-02-96.

6.1.3 Ilpu pa3paGoTKe NPOEKTHON MOKYMEHTAIIMH BOAOIPO-
NYCKHBIX COOPYXEeHHH OONBLUIOro AuaMmerpa, SBJISIOLINXCS aJibTep-
HATHBOU MaJILIM MOCTaM, HEOOXOIHMO NMPOBOOMUTH TEXHUKO-3KOHO-
MHYECKOE CPABHEHHE BAPUAHTOB MIPOEKTOB.
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6.1.4 TIpn MPOEKTHPOBAHNH BOMONPONYCKHBEIX COOPYXEHUH U3
MTI'C Heo6Gxonumo:

- OCYUIECTBIISITH I'MAPABIUYECKUE PACYETHI C LENBIO ONPEAENCHUA
pa3MepoB K (GopM monepevHoro cedeHus s obecnedeHuss 6e3nanop-
HOTO pexuMa paboTsl TPyOHI;

- MPOM3BOAUThL PACYET KOHCTPYKUUH MO IIPeAeIbHOMY CTaTH-
YECKOMY PABHOBECHIO C YYETOM HCONMWHAKOBBLIX BEPTHUKANBHOIO H
60KOBOTO JaBJIeHHMA PYHTA IO KOHTYPY TPYOHI IPH BO3BEEHUY HACHITU
JUIS1 ONIPelIeIEHUS TOMUMHBI MeTa/U1a TPYOB M KOHCTPYKIIMH IPYHTOBO#
000UMBI;

- IPOBEPATH 00 LIYIO YCTOHYMBOCTD (POPMEI TONEPEYHOTO CEYEHHUS
MTIT,

- MPOM3BOAMTH PACYET CTHIKOBBIX COSIMHEHMIA;

- pacyeTbl KOHCTPYKIIM# M YKPEIUIEHHS BXOTHOTO U BBIXOZHOI'O
pyci ¥ oroyioBkoB MI'T,

- MpOBOAMTH pacyeThl ocagky MI'T ¢ 060fiMOil NoA HACHITIBIO B
XOI€ CTPOHUTENBCTBA U IIPH ﬂOCIIe}IYlOIL[Cﬁ IKCILTYyaTAL MM 011 HA3HAYCHHUA
CTPOHUTECIBHOTO NOABEMA H NPHHATHA PCIICHUA O KOHCTPYKUHH
OCHOBAHHA;

- Ha3Ha4yaTh YCTPOICTBO OCHOBHOIO H AONOJHUTEIBLHOIO 3aLIUT-
HOTO [TOKPBITHA B 3dBUCHMOCTH OF CTEMEHA BO3ACACTBHSA arpecCCHBHOCTH
Cpensl.

PacyeT cOOpyXeHHA Ha NPOYHOCTb H YCTOMYUBOCTH OCYIIE-
CTBJSIETCA COIMIAaCHO TPeOOBaHMSAM OrPaHMYCHHS MPEACHbHLIX aedop-
Mauuit nonepeuHoro ceuennss MI'T. IlpenenbHeie OTHOCHTENBHBIE
H3MEHEHUS rOPU30HTAILHOTO WU BEPTHKAIBHOIO Pa3MEPOB He TOJDKHLI
npeBsiuath 5% npu auamerpe MI'T no 3 M u 3% — npu anametpe MI'T
Gosnee 3 M.

6.1.5 Ipu pa3paboTKe NMpoekTa BONONPOIYCKHOIO COOPYXEHHS B
€r0 COCTaB AOJCKHEI BXOAUTSH CIICAYIOIHE YEPTEXH H NOKYMEHTHI:

- MHXEHEPHO-Tonorpa¢uyecKui TuiaH MECTHOCTH C BOJOIIPO-
IYCKHHIM COOPYXEHHEM;

- npononbHH# nmpoduwis MI'T ¢ paspe3aMu H y3anamu;

~ IUIaH B YBA3KE C BONOOTBOIAMH M HCTASIMU YKPEIUICHHUS PYClI 1
OTKOCOB HaChINH;

- pacKJ1alka MeTAJUIMYECKHX rOPPHPOBAHHEIX JIUCTOB € ITANIaMH
c6opky;

- KOHCTPYKIIMsI TPYHTOBOM (apMOrpyHTOBOIt) 060itMEI MT'T B TENE
HACHIIHN;

- OFOJIOBKH C CONPSXKEHUAMH C PYC/IaMH U OTKOCaMHu;

- OIrpaXIeHHUS M JIECTHULIBI;

- IOTKH, TACUTENIN CKOPOCTH, AETATH 060HMBLI;

- BEIOMOCTH OOBCMOB;
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- TOSCHUTE/IBHAS 3aITHCKA C pacyeTaMy;

-CMETa.

B cocTaB nOsSICHATEIBHOM 3aITMCKU BXOIAT IVIaBLI:

- ICXOIHbIE AAHHDIE;

- THAPAaBIMYECCKHE PacyeThl;

- pacueThl KOHCTPYKIHH;

~ TEXHOJIOTMYECKHUHI PErIaMEHT C TpeGOBaHMSAMH K NIOC/IEAOBATENb-
HOCTH M TEXHOJIOTHH BHINIOJIHAEMBIX paboT;

- 6€30MacHOCTb M 9KOJIOTHS;

- CTOMMOCTHHIE PacyeThl ¢ JAHHHIMH OLUEHKH H CPaBHEHUS
BapUaHTOB;

~ YKa3aHHUA 110 MOHUTOPHHTY.

6.1.6 TexHHKO-3KOHOMMYECKUE PACUETHI, BKJIIOYAEMBIE B pa3nesn
CTOMMOCTHBIX Paci€TOB, BHITIOHAIOTCS Uit 0GOCHOBAHHA HHAMBUIYIb-
HBIX TPOEKTHHIX PEIICHHIA IO:

- YBeJIMYEHHIO BogonponyckHoi cnoco6Hoctn MI'T 3a cuer
TPUMEHEHHS OTOJIOBKOB;

- yBenmyeHM10 yKinoHa MI'T csrie 0,03 no 0,05;

- BeIGopy cxeMm ykinagku MI'T Ha kocoropax;

- CPaBHEHHIO 3aMEHHBI I'PYHTA B OCHOBAHHH C HCKYCCTBEHHBIM
OCHOBAaHUEM,

- conpsokeHHIo MI'T ¢ Hachimbio.

Joist Tpy6 6071b1I0T0 AMaMeTpa BEINOMHAETCA CPABHEHUE BapHaH-
TOB C QJIFTEpPHATUBHBIMA KOHCTPYKUMSMH B BUIE MOCTOBBIX COOPYXEHHH
U IyTENPOBOIOB.

6.1.7 Pacuer ocagok MI'T moa HaCHINBIO MIPH OTCYTCTBHH BEYHO-
MEPAIJBIX TPYHTOB B OCHOBAaHHH CJIENYET NPOUIBONUTD C MCITOIb30BAHMEM
HMCXOXHBIX MApaMETPOB — Moayis nedopManuu U 06beMHOU MacChl
IPYHTA, MOITHOCTH FEONIOTHYECKUX CJIOEB B OCHOBAHHH, @ TAKXE BHICOTHI
Haceimu (cM. npunoxenue I'). PacueTr ocaoK Ha OTTaWBaIOUIUX
BEYHOMEP3JIBIX TPYHTaX MPOU3BOAMUTCS COMIACHO MPOrHO3Y AeTpalalluu
Mep3JIOTH 110 TEIUVIOTEXHHYECKUM pacyeraM (cM. npunoxenue JI).

PacyeT 0caiok Tpy6, B OCHOBAaHMH KOTOPHIX CXKHMaeMBble IPYHTHI
10CTHNAIOTCA HECXNUMaeMbiMU (HallpUMEp, CKaJIbHEIMU), CIENyeT
TIPOM3BOAMTH B 32aBUCMMOCTH OT BLICOTHI HACHINY H ITyGMHBI 3aJICTaHUS
HECKHMAEMBbIX TPYHTOB.

ITpu NpoeKTUPOBAHUH COOPYXEHHA NOJXHBI YYUTHIBAThCSH
pe3yNBTaThl NpoBepKH 00ecIieueHNsA CTabUIBHOCTH HACHINIM, BHIION-
HAEMOH IIPH NMPCEKTHPOBAHUH 3EMJISHOTO MOJIOTHA.

6.1.8 BennuMHy CTPOMTEIBHOTO MOTBEMA NPOBEPSIOT PACYETOM,
MCXGjid M3 PacYETHOM OCaJKM MO OCBhIO HACHLIMH C YYETOM YKIIOHA M
%MHH MTT, BerumHa CTPOHTEIBHOIO TOABEMA JOJUKHA OBITh HE MEHEE



1/80H npu mecyaHBIX, raJIeYHUKOBEIX M IPABEJMCTHIX IPYHTaX OCHO-
BaHuA, 1/50H npM MIMHMCTEIX, CYIIMHUCTHIX M CYNIECYaHBIX TPYHTAX
ocHOBaHMA M 1/40H npy rpyHTOBRIX TOAYIIKAX M3 IECYAHO-TPaBEIUCTOH
WM necyaHo-ueGenucroi cMmeceit (roe H — Beicora Haceinu). Ilpu
pacyeTe CTPOUTENBHOTO MOAbEMA YYHTHIBAIOT OTPAaHHIEHUA:

- BO N30€XaHHe 3acTOs BOABI OTMETKA JIOTKA BXOAHOI'O OI'0JIOBKA B
HAYaJbHbIW MEepUOX FKCIUIYAaTALIMU U TOC/e CTabuaM3allME OCaloK
OCHOBAHUSA NOJDKHA OBITH BHINIE OTMETKH JIOTKA CPEHETO 3B€HA TPYOHI;

- npy yknagke MI'T Ha MPOMOpPOXEHHOE OCHOBAHHE OTMETKH
JIOTKa NOJDKHBI OLITH YBEJIMUEHBI C YIETOM NONOJHUTEILHON OCaIKH,
BBI3BIBAEMO# OTTAMBaHUEM MEP3JIOTO FPYHTA;

- CTPOUTENbHEIN nogseM He yerpaupaloT wisi MI'T, coopyxaeMbix
Ha CKaJIbHBIX ¥ IPYTMX HECXUMAEMbIX TPYHTaX.

6.1.9 B mpouiecce OTCHINKH H YIUIOTHEHHS IPYHTOBOMK 060MME 6e3
apMApOBaHUs MO O0KAaM KOHCTPYKIIMHM OTHOCHTEJILHOE YMEHBIUCHUE
HauGOIBLIEr0 TOPU3OHTAILHOTO pPa3Mepa He HOJDKHO NpeBsIlaTh 3% ero
HOMHUHAJAbLHOTO pa3Mepa, NPH 3TOM BHIIOJHAETCHA MPOBEpKa
HeOOXOMMMOCTH YCTPOMCTBA BpEMEHHBIX KPEIUICHHH Ha CTAIMM OTCHINKH
¥ YIUIOTHEHHSI OOKOBBIX PU3M FPYHTA.

ITpoexTpoBaTh KpeIUICHHUE CIIELYET TaK, YTO6hI OHO BKITIOYAIOCH
B paboTy TOBKO IOCJIE TPEXTIPONEHTHOTO YMEHBIIICHUSI FTOPH3OHTATBHOTO
guameTpa MI'T.

6.1.10 TpyutoBag oGottma Bokpyr MI'T nuameTpoM o 3 M
ycTpauBaercs 6e3 apMUPOBAaHUA Ha ITMPHHY HE MEHee 4 M B KAXIYI0
ctopoHy ot MI'T u Bricory He MeHee 0,5 M HaJl BEpXOM KOHCTPYKIIMH.
IpyHTOBas 060IIMa OTCHINIAETCS TPYHTAMH, OTBEYAIOLIMMHK TPEOOBaHMAM
m 5.5.115.5.2.

TeoMeTpuyeckue pasMepsl apMUPOBAHHOM IPYHTOBON OOOUMEI
HA3HAYyaloTCd M0 pacyeTy B 32aBUCMMOCTH OT NMPHUHATOTO YPOBHS
CHIDKEHUS BEeJIMYHHBI TOPU3OHTATBHBIX HanpspkeHU . [TpH 3TOM IIApUHY
TI0 BEpXy 000#MBI PEKOMEHAyeTCS Ha3HadyaTh He Gonee 3D, a B ypoBHE
TOpU30OHTANILHOTO AuaMeTpa — 1-1,5 D B kaxmyio cropony (D — nuamerp
TPYObI, TOPM3OHTAIbHAS TPOEKLN).

ApPMMpPOBaHHE [PYHTOBO! O0OMMBI YCTPaUBAETCs, B TOM YUCIIE C
YYETOM BHITIOJIHEHUS €10 TIPOTHBOGMIBTPAIMOHHOM QYHKLIMM B TeJe
HACHIIM [IPU NMaBOAKAX JJIUTEIbHON POIOKHUTETLHOCTH.

JI1 pOIycKa TSDKEJBIX CTPOUTENFHEIX MAIITHH TOMIIMHA 3aCHITTKH
Hax BepxoM MT'T muamerpom Gosnee 3,0 M ZOJXKHA OBITH YBEJINYEHA TTO
PacyeTy MCXOAS M3 IPYIONOABEMHOCTH TSKEAOTO TPAaHCMOPTa, HO HE
MeHee yem g0 1,0 M, ¥ 3aapMUpOBaHa, B TOM YHC/E C TIPUMEHEHHEM
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o0beMHoOM reopemeTku. IPyHT 3aCHINKY CNEayeT TIIATENLHO YIUIOTHATD
(xoadduumeHT yIwioTHeHust He Huxe 0,95 or cranmapTHOM IULIOTHOCTH).

6.1.11 BononponyckHoe coopyxeHue u3 MI'C MoxeT GHITH Kak
OIHOOYKOBOE, TaK 4 MHOrooukoBoe. B MHOrooukossix MI'T paccrosinue
B CBETY MeXay 3BeHbaMM misi MI'T muamerpoM 10 3 M HazHavyaeTcs
paBHEIM 1-1,2 M (111 yro6CTBa OTCHINIKK U YIUIOTHEHMS I'PYHTa IO
tpeGyeMoit muoTHocTH). KomuuecTBo psaaoM ynoxeHHbix MI'T He
orpaunyuBaerca. Jiua MHorooukosbix MI'T nuamerpom Gosee 3 M
pacCTOsHHE B CBETY MEXAY 3BEHbSMU Ha3HAYyaeTcCs 110 PacyeTy B
3aBUCHMOCTH OT YCJIOBHM MEXaHU3allHHM 3aCHIMKH, apMUPOBAHHA U
YIUIOTHEHHS TpPYHTOBOM o000#MHE Mexay cocenuuMu MIT
BOIOIPOITYCKHOTO COOpPYXeHHs, HO He MeHee 2,0 M. IpyHTOBast o6oliMa
B IPOCTPaHCTBE MEXIY 3BEHbSIMH aDMHPYETCSI C YCTPOMUCTBOM PaciopoK
U3 06beMHOIM reopemreTk. MeMOpaHn U3 00bEMHO# reopemeTKd B
OCHOBAHMH M HaJl LUCJIBITO#A CBOAOB 3B€HbEB YCTPaUBaIOTCA 6€3 pa3priBa
B NIPOMEXYTKAX MEXIY 3BEHbSAMH.

6.1.12 Muorooykosrie MI'T momyckaercst ycTpauBaTh € pacrioyo-
EHHEM OYKOB B Pa3HKIX YPOBHSX, pa3Mellast YacTh OYKOB (KaK MPaBUIO,
OJIHO) B yPOBHE PYCJIa BOJOTOKA, 3 OCTA/IbHbIE — HA OTMETKE BHIIIIE YPOBHS
MEXEHHBIX BoA (pHC. 6), 4TO yIy4IIaeT 3KCIUTyaTallHOHHBIE XapaKTe-
PUCTHKH COOPYXEHHS.

Puc. 6. Muozoouxoeoe sodonponycknoe coopyxcenue
u3 MIC c pacnosoxcenuem o4Ko6 @ pasnbix YPOGHAX:
1 — ouxo, ycmanoaesennoe Ha ommemxe pycaa 600omoxa;
2 — ouKu, yCMARO0GAEHHbIE HAO 20PUIOHMOM MENCEHKBIX 800;
3 — nacvine; 4 — ocHosanue
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6.2. BoiGop mapaMeTpoB COOPYXKEHHS 1O PaCIeTaM
HanpsoKenno-AeGopMEPOBAHAOTO COCTOSHUSA

6.2.1 MI'T BMecTe ¢ OKpyXawoiueh ee rpyHToBoit o6oitMoit
006pasyeT eAMHYI0 KOHCTPYKIIMIO, BOCTIPHHHMAIOIIYIO JAe#CTBYIOLIME HA
coopyxeHue Harpy3ku. MI'T BOCIpHHMMAET B OCHOBHOM pPacCTS-
THBAalOlIKe HANPAXEHHS W 32 CYET HAnWuyud roppsl Xymupyer
u3ruGaronime MOMeHTEIL. [pyHTOBas 060#Ma BOCIPHHUMAET CKMMAIOIIHE
HanpsxeHusa. [1o3ToMy nonyckaeTcd MPUMEHATh PACYETHBIE CXEMBI,
Y4UTHIBaloLIMe ToabK0 paboty MI'T Ha cxXaTHe ¥ npeHeOperaTh MaJIbliIMKi
BEJIMYMHAMY U3IrH6GAIOIIUX MOMEHTOB IIPY COBMECTHOM PAaCCMOTPEHHH
MeTauyecKoi roppuposanHoit MI'T u rpyHTOBO# O6G0HMEL.

6.2.2 Munumansubi nuaMetp MI'T Ha3HayaeTcs Ha OCHOBE
TAOPaBINYECKHAX pacyeToB (CM. mpmwroxeHnue E), Tonmuna creiku MI'T
M KOHCTPYKLIMA TPYHTOBOM 0G0MMBI TIPOEKTUPYETCSI Ha OCHOBE pacyeTa
HanpsSXeHHO-Ae(OPMHPOBAHHOTO COCTOSAHHUSA COOPYXEHHUA (CM.
npuioxeHue XK). MI'T BMecTe ¢ okpyxaiolieit ee rpyHTOBOM 000iMOii
UM OCHOBaHHEM JOJDKHA PACCYUTHIBATHCS 10 TIPEAETBHBIM COCTOSTHHSIM.

K nepBoii rpymnme OTHOCATCA: pacueT Ha COBMECTHOE He6Jaro-
MPHSITHOE COMETAHUE CHIOBHIX (PaKTOPOB U HEGIArONPUATHEIX BIWS HUM
BHENIHEH Cpednl; pacyeT Ha HEJONMYHIEHHe pa3pylieHHS U MOTEepH
YCTOXYHBOCTH.

PacuyeT 1Mo BTOpOI rpymme NODKeH MPEAOTBPATHTh Ype3MepPHBIE
IedopMaLHH COOPYXEHNS.

COOTBETCTBYIOLINE PAaCYETH JOJDKHBI BHIMONHATHECA (B Cly4ae
HeOoOXOOMMOCTH) JUIA 3TanoB TPAHCNOPTHPOBAHHS, MOHTAXa, CTPOU-
TEJIBCTBA U IKCIUTyaTallMy (punoxenue B).

6.2.3 Ina y4yeTa BO3MOXHBIX PE30HAHCHBIX BO3IEHCTBUH OT
NOABHXHOM Harpy3KY ITpH MPOEKTHPOBaHUM TPY6 IHaMeTpoM GoJiee Tpex
METPOB PEKOMEHAYETCH BHIMOJIHATD MPOBEPKY COGCTBEHHBIX YaCTOT
HACHINH B TpYOe.

PacueTHbIe HArpy3KH IS pacyeTa Ha MPOYHOCTh U YCTOMYMBOCTD
OTpeneNaoT YMHOXEeHHEM HOPMAaTHBHOM BEJIMYMHEI HAarpy3k Ha
K03 duLMeHT meperpy3Ky, KOTOPHIHA U1 COGCTBEHHOrO Beca IPyHTa
NMPUHUMAIOT paBHEIM n = 1,1. PacueTHEIe HATPY3KM s pacyeTa
KOHCTpYKUMN MI'T no BTOpO#t rpynmne npeaeabHBIX COCTOSHHM
MPUHUMAIOT PaBHEIMH HOPMATHBHBIM (n = 1), OCHOBHbBIE COYETAHUS
HArpy3oK IpM pacyeTe MO IEPBON IPYNIE COCTOAT M3 NOCTOSHHBIX
HArpy3oK, JJIMTENbHBIX ¥ OXHOW KpaTKoBpeMeHHO#. IIpu pacyerte
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KOHCTPYKIMM Ha OEHCTBHE CEMCMHMYECKHX HArpy30K, IIOCICAHUE HE
CHMXAIOTCA. B Tex ciaydasix, KOra yxyAlmeHHe MPOYHOCTH ¥ YCTOM-
YMBOCTH MOXET MPOH3ONTH 33 CYET YMEHbIIEHUS AEHCTBYIOIIHX CHJI,
caenyer npuHUMath n = 0,9.

6.2.4 [nsg oleHKH BO3AEHCTBHS 3eMJIETPSCCHMI B palfOHaXx C
pacyeTHOM celicMMYHOCTHIO 7 M Gosiee 6Ga/IOB pacyeThl HANPSKEHHO-
JepOPMUPOBAHHOTO COCTOSSHUA COOPYXEHMS CJELAYET BHIMOJHATh C
YYETOM BEJIMYMHBI CEACMUYECKON CHNH, ONpeAesieMOi MO JIMHEHHO-
CTIEKTPAJIBHOM MeToauKe (CM. Ipuioxenue U).

6.2.5 TIpoeXTHMpOBaHME, pacyeT ¥ Ha3HaYeHHE NMapaMeTPOB
METAUIMYECKO! rodpupoBaHHON TPYOBI M BCErO COOPYXEHHSA B IIEJIOM
JOJDKHBI ONMPATHCA Ha Pe3yJbTaThl NETaJbHHIX r€éOTEXHUYECKUX
HU3bICKaHHH.

JlorryckaeTcst HCTIONIb30BaTh HOPMATHBHBIE NAHHBIE [TO 3HAYEHUSIM
(pU3MKO-MEXaHHUYECKHX XaPAKTEPUCTHK TPYHTOB, IIPH 3TOM 3HAYEHMS
k03¢ duLHEeHTa HaIeXHOCTH MO TPYHTAM YCTAaHABIHBAIOT B COOTBETCTBHH
¢ TOCT 12248-96. Vuet koahdunHeHTa HaIEXHOCTH O IPYHTAM
OCYWIECTBIAETCSA IyTeM JeIeHHS] HOPMaTHBHbIX 3HAYEHUI MPOYHOCTHRIX
XapaKTEePUCTUK TPYHTOB Ha BeNMYHHY KO3¢(dHIIMEHTa HAREeXHOCTH,
YCTaHABJIMBAEMYIO B 3aBUCMMOCTH OT H3MEHYMBOCTH 3THX XapakTe-
PMCTHK, Y1C/1a OTIpEieNIEHH T U 3HAUYEHHS JOBEPUTETbHOM BEPOSTHOCTH,
TIpUHHUMaeMoii paBHolt 0,95.

6.2.6 PacueTHas cxeMa SJOJDKHA aicKBaTHO OTPAXaTh COBMECTHYIO
pa6oty MTI'T, rpyHTOBO# 060MMBI U OCHOBAHMS.

- PacueTHy10 cxeMy CiieayeT IPMHMMATh ABYX- WIH TPEXMEPHOM M
OHa JoJiXHa o6ecrneynBaTh HEOGXOMMMYIO TOYHOCTb OMNpEaeIeHUs
HanpsokeHn# u nedopmannii B aremenTax MI'T, a Takxe B conpsKe HHOM
¢ He#l rpyHTOBO# 060iiMe.

- B xayecTBe pacueTHHIX METOAOB CJIEAYET UCTIONBL30BATE YHCIEH-
Hble METOABI; METOA KOHEYHEIX pasHocTe (MKP), MeToX KOHEYHBIX
aneMeHToB (MKD) unu Merox rpaHlYHBIX 371eMeHTOB (MID). Ipanuy-
HbI€ YCJIOBMS AOJIXHbI BBIOMPATRCH TaKUM 0Opa3oM, yToGb OHH HE
OKAa3bIBAJIM CYIIECTBEHHOTO BIIUAHMS Ha Pe3y/bTaT pacyera. B Hacrosiee
BpeMs1 CYIIECTBYIOT TMLEH3HPOBaHHbIE IPOrPaMMHI IIS1 KOMIBIOTEPHOTO
pacyera, Co3naHHEIE Ha OCHOBE 3THX MeToxoB (COSMOS/M, PLAXIS,
LTRA_94 u np.), C mOMOIIBI0 KOTOPHIX, ITOATOTOBHB HEOOXOAUMEIE
MCXOOHBIE AAHHBIE M COCTABMB PACYETHYIO CXEMY, MOXHO PACCYMTATH
Tpebyloluecs pe3ynsTaThl (TOMLIMHY METa/UIa VIS TOQPUPOBAHHLIX
3JIEMEHTOB, HEOOXOAUMOCTh aDMHPOBAHUS TPYHTOBOM OGOUMEI,
KOJIMYECTBO CJIOEB apMUPOBaHHA, HEO6XONMMOCTh MEMOpaHBl M3
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00BeMHOM reopemIeTKH B 000#Me U T.1T). BapHaHT MOATOTOBKH HCXOIHEIX
JaHHBIX JI1 pacyeTa HanpAXeHHO-AeOPMHUPOBAHHOTO COCTOSIHMA
BOZOMPOITYCKHOU TPYOH U3 ropHpOBaHHEIX META/UTHYECKHUX 3IEMEHTOB
M apMHPOBAHHOH IPYHTOBOH OGOMMEI, H NMpeACTaBIeHUs Pe3yIbTaTOB
pacyeToB IIPHBeEH B NPWIOXeHHHM B.7.

- IpyHT OGONMBI, OCHOBaHHS H COOPYXEHHS CIEAYET paccMaT-
PHBaTh KaK YIPYroIulacTU4ecKylo cpexy. Ilnacruyeckue nepopMmairuy B
marepuane MI'T He pomyckalorcs. Jlonyckaercs pacCMaTpUBaTh IPYHT,
KaK JIHHeHO-nedopMupyeMoe Teso. IIpu 3TOM ClenyeT OUEHHUTDh 30HKI
MPEaEIbHOIO PABHOBECHS B TeJIe TPYHTOBOH 000MMBI.

- MOMEeHT noTepH ycTOHYMBOCTH KOHCTpYKUMH MIT npu
YMCJICHHOM DENIEHUH OLIEHMBAEeTCA 10 Pe3KoMy Bo3pacranuio nedop-
MalM# Npd MaJIOM BO3pacTaHWM HArpy3Kd M IIPU NMOABIEHHU PaCTA-
rMBAIOIIUX HANPSDKEHH B MaTepHuae TPyORI.

- HopMmasbHble cXMMaomue HanpsokeHus B Metaule MI'T ne
JOJDKHBI NMPEBBIIIATh BEJIMYMHH |0 | — HONYCTHMBIX HaNpsiXEHHH,
COOTBETCTBYIOLIHX IIPENeJTy TEKYJECTH MaTepHaiia CTEHKH YMHOXEHHON
Ha K03(GUUHMEHT YCTOAYHBOCTH ¢, NPHHUMaeMbd paBHEIM 0,7 i
6onroBHXx coeauHeHul u 0,8 — Ha cxarue creHKH. [IpeaenbHbe
HanpsoxkeHus B cTecHKe MITT, HenmpeBHIIEHHE KOTOPBIX 06ECIIEYHBAIOT €
YCTONYHBOCTH U T€OMETPHUYECKYI0O HEU3MEHIAEMOCTb, MOTYT OLITh
onpexeseHH o Gopmyne o <[o].

6.2.7 Bri6op THNa M NapaMeTPOB IPYHTOBO! 06OUMEI TPOU3BOAAT
Ha OCHOBE PaCUYeTOB HaNpPSIXEHHO-AePOPMHPOBAHHOIO COCTOSHUS.
Ha3HnaueHue rpyHTOBO 060HMEBI — NOBBICHTb NPOYHOCTb U HANEXHOCTh
KOHCTPYKIMH COOPYXEHHMS B NEJIOM, CHH3HTh YPOBEHb HAaMPSDKEHUN H
HX HEPaBHOMEPHOCTDh B MaTepUaJIe CTEHOK, YMEHBIIHTh BEJTMYWHK BEPTH-
KaJbHbIX AeopMaLnit B BepxHel YacTH TPyOGH M NOPH3OHTAIBHBIX — B
CpeoHEH ee YacTH.

6.2.8 IpynToBas 060¥tMa oGecrieunBaeT MPOYHOCTh, YCTOWYHBOCTD
H FEOMETPHYECKYIO HEH3MEHseMOCTb KOHCTpyKituu MI'T. B 3aBucuMocTu
OT BHICOTHI COOpYXeHHs, nuamerpa MI'T, mapaMeTpOB rpyHTOB
OCHOBaHMSA M COOPYXEHHSI, CHCTEMB Harpy30K, HUIMYMs CeHCMHYECKHX
HAarpy30K, TEXHOJOTHH M OPraHM3alHH CTPOMTEIBCTBA U INPYIUX
(akTOpOB B KOHCTPYKIIHIO BOAOMPOITYCKHOTO coopyxeHust u3 MI'C u
IPYHTOBOH OGONMHE B XayecTBe KOHCTPYKIMOHHBIX M HECYIHX
MaTepHaNoB MOTYT GBITh HCIOJb30BaHH pa3jIHYHbIC HETKAHHIE H
CHHTETHYECKHE MaTEPHAIIBL, FeOpEIIETKA, METALTHYECKHE PO WIbHEIE
KOHCTPYKIIUH, apMaTypa M Jp.

6.2.9 TpynroBas obGoiiMa, KaK NpaBHJIO, BKJIIOYAET B Ce6s
C/IeAYIOUINE KOHCTPYKTHBHEIE 3JIEMEHTHIL:
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- J1s1 IbUIEBATO-TJIMHUCTHIX TPYHTOB OCHOBAHUSI KOHCHCTEHIIMM
OT MAITKOIUIACTHYHOM M BRITIE, 8 TAKXE /1A IECKOB MEJIKKX H MBUIEBATHIX
Tpy6a yxiagnBaeTca Ha AeMIMHUPYIOUIHiA CIO# B BHIE IBYXCIOWHOU
TIHATEIHHO YTUTOTHEHHOM W cnpodMIMPOBAHHON ITeCYaHO-TPaBUIiHOMN
M EGEHOYHOM MOXYIUKH.

- JInsi OCHOBaHU, CJIOXEHHBIX MPOYHBIMH IPYHTAMH (TpaBeJiuC-
THIE, KPYITHBIE [IECKU, IPABHH U T.11.), HHXHHH NMeCYaHO-TPaBUAHBIN CJIOH
MOXET He YCTpauBaThCAl. TONUHBI CJIOEB TIPH 3TOM ONPEACISIOTCSH
pacyeToOM H3 YCJOBHA HEAONMYIICHHUS Pa3BHTHSA 30H IPEAEIBHOrO
PaBHOBECHS B IPYHTaX OCHOBaHHUS.

6.2.10 KOHCTPYKIIUS OCHOBaHMS METAUIMYECKHX FOPHPOBAHHBIX
TpY® HOJDKHA OTBEYATb MPUHUMIIMAIBHBIM CXSMaM, MPUBEJECHHBIM Ha
puc.7 (a, 6, B, I).

) 6)

8)

VVVVVYV
\AAAAAAA AN

Puc. 7. Koncmpyxuus ochoganus:
a — ¢ ycmpoiicmeom éepxued 4acmu nodyuKu nocae yKaaoxu mpyGoi;
6 — ¢ npedeapumebHbIM yCMPOliCMEOM A0NCA; 6 — C OMCHINKOU Hy2e8020
CAOR U yCMPOUCMBOM A0HCA; 2 — C 3aMeHOU spyRma;

1 — nepevtii sman omcoinku nodyuxu; 2 — mopoi 3man omcbinxu
nodywxu; 3 — Byre60ii caoi; 4 — 3aMeNa 2PYRMa 0CHOBAHUA RECYAHO-
2pasuiinod aubo cxaabroli omcvinKoli;

B — 12(° npu onupanuu na naocxoe ocrosaxue; B, — 90° npu onupanuu na
2pynmoeoe Aoxce
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- Monxyuky nox TpyOy HeOOXOAMMO YCTPAMBATh B TeX CIIydasx,
KOIZXa OCHOBAHME CJIOXEHO ITUHUCTHIMM, CKATBHLIMM M MECYaHBMU
nbUteBaTeIMU rpyHTaMu. Ha craGeix OCHOBaHHMSAX IO/DKHA MPOU3BOAMTELCS
3aMeHa cnaboro rpyHTa IHbo ycTpanBaThC HCKYCCTBEHHOE OCHOBaHHE
B BUJIE APMOTPYHTOBOH MEMODaHELI.

- TonmuHa HHXHETO CJIOA MOAYIUKM I TpyG muaMeTpoM Oonee
3,0 M norkua 6LITh He MeHee 0,5 M ¥ 00biyHO paBHa 0,2D (D — nuameTtp
TPYOHL, M).

- Huxusast yactb TPyObI JOJDKHA ONUPATECSA HA NECYaHO-TPABUM-
HYIO WIH Ie6eHOYHYIO MOAYLIKY He MEHee YeM Ha 25% OT ee auaMeTpa.
IMo mupuHe moaywka nox MI'T MOXeT yCTpanBaThCs Ha BENUYUHY
auameTpa. JlormycKaercsi IpUMeHeHHE Oy UTKU U3 eCYaHO-TPaBUAHOMN
CMeECH. 3aJloXeHHUEe OTKOCOB Mec4aHO-rpaBHHHON U meOeHOUYHOH
MOAYIUKH C/IeXyeT Ha3HAyaTh He Kpyye 1:1.

- O6s3aTeIbHBIM 37IEMEHTOM I'DYHTOBOH O0GOHMEI ABAAETCS
KOHCTPYKTUBHBIN AeMndupylomuit c1oi BOXpyr TpyGs!, TOMMHOM 10
0,5 M, ycTpanBaeMslif U3 MeCYaHO-TPaBURHOrO WM IeGEHOYHOTO IPyHTA
[pH MaKCHMJIFHOM pa3Mepe YacTUIL rpyHTa 10 40 MM. B KauecTBe Takoro
3JIEMEHTAa MOXET GbITh HCITONb30BaHA MeMOpaHa 13 reopeleTKH, 3aron-
HEHHOW MecyaHO-rpaBMIHBIM IpyHTOM (pHc. 8). Jtd 3aIMTHI AaHTHU-
KOPPO3HOHHOTO TIOKPBITHS TPYGHI OT MEXaHUYECKHUX MOBPEXIACHUM
aeMnoupyoniero cnosg MI'T 060padMBaeTCs CIOEM reOTEKCTHIIA.

YpoBeHb npoeskel 4acTH aBTOROPOrH

3
[

Puc. 8. Jemnupyrowuii ca0ii u3 necuano-zpasuiinozo
uau wiebenounozo zpynma
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- B cpeaneit yactya MI'T Ha 0,2 M HHDXE rOPM3OHTAIBHOM OCH MIPH
COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYECKOM 0G0CHOBaHMH YCTPaUBaIOT
TOPH3OHTAIBHBIE YIOPH ITHHON He MeHee auamerpa MI'T ¢ xaxmoi
CTOPOHHI. YIIOPH MOTYT YCTPAHBaThCS U3 FeOpPEIUETKH, 3aIIOTHEHHOM
NecYaHO-TPaBUHHKIM WIN LIeGEHOYHRIM TPYHTOM, C YIUIOTHEHMEM H
3aBepHYTOI! B reoTKaHb THNa «[eonon» (puc. 9).

- Ilpu 3HauuTenbHOH BhicOTe HachnH Hag MIT c uensio
CHUXEHHUA YpOBHs HanpsxeHHM B Metayute MI'C rpyHTOBasi o6ofiMa
MOXeT GBITh YCTPOEHA B BHAE MOAMOPHBLIX CTEHOK M3 apMOIpPYHTa,
CTaOHJIM3NPYIOWUX KOHCTPYKUHIO B FTOPU3OHTAIILHOM HanpaBieHWH.
TeoTKaHb YKIAABIBAJOT C IaroM 1o BhIcOTe He Gosiee yeM 0,5 M. Illupuna
M KOHCTPYKUMSA CTCHKH ONpeAeAIoTcs pacyeToM. Ecnu ecTh Heobxo-
JMMOCTb CHU3MTH HAarpy3Ky Ha BepxHioio yacTs MI'T, To ee pa3supaior
BBEpX (He MeHee YeM Ha | M) M CBA3HIBAIOT MeXIy c060i1 JIeBYIO M IPaBYIO
creHkd Hag MIT meMb6panaMu M3 3aBEPDHYTHIX B IeOTKaHb H
3aMOJIHEHHBIX IPYHTOM reopeuretox (puc. 10).

- Oyepranue oTkocoB Haceimu Hag MI'T u Boazne Hee B npegenax
apMOTPYHTOBOH 0GOMMEI M HENOCPEACTBEHHO 3a €€ I'paHMIICH cleayeT
MPOBEPSTH Ha YCTORYHUBOCTD 3EMJITHOTO NONOTHA. C 1eNIBIO MOBIILIEHUS
YCTOWYHBOCTH OTKOCOB H YMEHBIUEHUS JVIMHBI TPYOHI OTKOCHI COOpYXe-
HUS MOTYT apMHUPOBAThCA F€OTKAHBIO.

‘YpoBeHb NPOE3MEH YACTH ABTONOPOTH

R-0,5

=D

Puc. 9. Koncmpyxuus 20pu3onmasvnvix ynopoe u3 o6semnoi
2eopewemxu;
1~ demngpupyrowuii caoi soxpye MI'T;
2 — zopusonmaasHbie ynopes u3 o6semMnol zeopememxu
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Puc. 10. Koncmpyxuua o6oiimoi u3 apMuposannozo 2pysma:
1 — demngbupyrouuii coii; 2 — cAOu QPMUPOBARKO20 2PYKMA, MOAMUNOL
0,5 M; 3 — caoii o6vemnoii zeopeutemxs, pacnpedeARIOwuE Hazpy3Ky;
4 — 2opuzonmassHbie ynoput u3 obsemMnoil 2eopeuiemxu

6.3. KoHCTpYKIMA OCHOBAHHIH H Or0JIOBKOB

6.3.1 PaGorsl 110 yCTpORHCTBY OCHOBAHMS! HA BpeMEHHBIX BOLOTOKAX
BBINIOJIHAIOTCS B IIEPHON OTCYTCTBHS BOAK. Ha MOCTOSTHHEIX BOIOTOKAX
Heo6XOaMMO NpOBECTH PabOThl MO COOPYXKEHHIO BpEMCHHOTO OTBOAA
pycia.

6.3.2. KotnoBaHHI M TpaHLIEH Ha CTPOHILIOWaTKE HEOGXONUMO
3a1UMINATh OT 3aTOTUICHHSA TATBIMH M HOXAEBHMH BOIaMH CHCTEMOH
MOBEPXHOCTHOI'O BOLOOTBOAA M KpeHaxaMH. s 3TOro MOXHO
HCIOJIb30BaTh PACNONOXEHHBIE C HATOPHON CTOPOHH PE3EPBHI,
KaBaJbephl, a TaKXe CMEUMUaJIbHO YCTPauBaeMble OrpafUTEIIbHbIC
06BaJIOBAHMA, BONONEPEXBATHBAIOIIME KAHABH, JOTKH ¥ CHUCTEMMI
IpeHaxei.

6.3.3 Ecymm paspabaThiBaeMble TPAHIIEU WIH KOTJIOBAHBI PacIioo-
XEeHBl HMX€ YPOBHA rpyHTOBRIX Boa (YI'B), BonoHachIICHHEIH rpyHT
HeoOXO0AMMO OCYIIATh, YTO MOXET OBITh JOCTHTHYTO C MOMOINbIO
OTKPHITOIO BONOOT/IMBA WIM MCKYCCTBEHHHM IOHIKeHHEM YT B.

OTKpPHITHIM BONOOTJIMB NMPUMEHAIOT PN HEGOJIBILIOM IIPHTOKE
rPYHTOBHIX BOJX, 3 BONOMOHUXEHUE — TPH 3HAUMTEILHOM IPHTOKE
TPYHTOBHIX BOJ M TONMKHE BOAOHACHIIEHHOTO CJIOS.

6.3.4 Bonpoc 0 HeOGXOAUMOCTH YCTPONCTBA Or0/IOBKA M BRIOOpE
€ro THMa pelaercs ¢ ydeToM obecrneueHUs 3¢pGexTHBHON THapaB-
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nuyeckoit pabotslt MI'T, ee 3KOHOMMYHOCTH M HAJEXHOCTH B MEPUOLL
SKCILTyaTauyy.

6.3.5 B KauecTBe OCHOBHOTO TUIIA COOPYXEHMH CIIEAyeT MPUMEHSTh
MIT ¢ BepTHKaILHBIM WM CKOUIEHHBIM NApaJUIEIbHO OTKOCY HACHINH
TOPHOM KOHIIEBOTO 3BEHA C YCTPOUCTBOM OroJIOBKOB MJIM 6€3 HUX
(puc. 11). Iing MI'T anameTpoM Gostee 3 M Ha CONPSDKEHHSIX C OTKOCAaMH
HACBITH JODKHBEI IPOEKTHPOBATLCS OrOJIOBKH.

6.3.6 lns npexoTBpalleHUsi MOAMBIBA oCHOBaHUA MIT
HCKIIOYEHHUS CKOIJIEHUS BOOB B OCHOBAaHHUM MOH Tpy6oi ciemyer
NpeyCMaTpUBaTh N0 KOHIIAM KOHCTPYKIIMH NMPOTHBO(MWILTPALIMOHHEIE
3KpaHBl MPEUMYILECTBEHHO M3 LIEMEHTHO-TPYHTOBOM WM TJIMHOILE-
6eHOouHO cMecei, 60 13 Xene3o6eToHa, GeToHa Wi roPpUPOBAHHOTO
MeTasa. DTUM obecneYyuBaeTCs MCKIIOYEHUE CKOTUJIEHUS BOAK B
MOAYILKE.

XKene3o6eroHHrle M GeTOHHBIE 3KPAHBI CEAYET NMPUMEHATD UIs
TPyO, COOpyXaeMbIX Ha MEJKONECYaHBIX OCHOBaHMAX. [yOGuHa
3a7T0XKEHHUA Xene306eTOHHEIX M GETOHHBIX 3KPaHOB JO/KHA OBITH He
MeHee yeM Ha 0,25 M Hike pacueTHOM NTyOMHbI CE30HHOTO IPOMEP3aHus
C y4eTOM MecCTHBIX ycnoBuit. [IIupuHa 3KpaHa nmo ce4eHUuIo TPyOsl
ycTpanBaeTtcs He MeHee D/2+1,0 M B Kaxuayo cTopoHy ot ocu MI'T.

ITpoTHBOGWIETPALHOHHEIE IKPAHbI U3 LIEMEHTHO-TPYHTOBOH HJIH
rMHoIe6eHOUHOH cMeceit mpuMeHsioT Ligs MI'T, coopyxaeMbix Ha
MIMHUCTBIX TPYHTaX. DKPaHbl YKJIabIBAIOTCS HA IIMPHUHY NMOAYUIKH,
UMEIOT WINHY BIoJb 0c MI'T nnoBepxy He MeHee 2 M ¥ ITyOMHY He MeHee
70% OT rJIyOMHBI CE30HHOT'O MPOMEP3aHHUs.

I1pu coopyxeuun MI'T Ha OCHOBAHUM M3 KPYMHOTECYAHBIX,
CKJIBHBIX U KPYNHOOGJOMOYHLIX TPYHTOB MPUMEHSIOT LIEMEHTHO-
I'PYHTOBBIE, [MTUHOWEOEHOYHbIE WINM OETOHHbBIE 3KPaHbl C NIyOHHOM
3AJIOXKEHMSI PAaBHON TOJNMIMHE MPOHUKAHUSA MOAYLIKH.

6.3.7 Ha MI'T guamMeTpoM A0 3 M B OTAEJIBHBIX CITy4yasix (KpoMe
paifOHOB C HAIMYMEM BEYHOMEPINTBIX TPYHTOB) NIPH COOTBETCTBYIOLEM
TEXHUKO-3IKOHOMHYECKOM O60CHOBAHHH AONYCKAETCS NMPHUMEHEHHE
OTOJIOBKOB ISl YBEJIMYEHHS BONONPONYCKHOMK crioco6HoctH MI'T
(BMeCTO COOpYXEeHHA TpyOsl ¢ GonbwnM oTBepcTHeM). KoHcTpykius
OroJIOBKOB HOJXHAa 0o6ecneYyuBaTh HaJ€XHOE CONMPAXKEHUE HX C
METaJUTMYECKON YacTblo COOPYXEHHMS, HCKITIOYalomee BO3MOXHOCTD
HepaBHOMEDHBIX OCAIOK.

JInst COOpYXEHHA, CTPOSLIMXCS HA CKAJIbHBIX, KPYNHOO6JI0MOY-
HBIX ¥ IPYTHX HEIIYYMHHUCTHIX TPYHTAX, CJEAYET IPMMEHSATh OT0/10BKH BO
BCEX CTPOUTENbHO-KJIMMATHYECKHX 30HAX.
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Puc. 11. Tunw o20s06x08 MIT:
a — be3 020106Ka co cpeiom nepnendurysapro ocu MI'T; 6 — Ges ozonroexa
CO Cpe3oM napasnessio omKocy; 8 — ¢ pacmpybrbim 020106K0M
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6.3.8 Iny6bmHa 3anoxeHHs ¢(YHAAMEHTOB OrONXOBKOB
BOXOMPOITYCKHKIX COOPYXEHHIt Ha CKaJIbHBIX I'PYHTaX, HA FajbKe U
rpaBHH, LIE6EHHUCTHIX, IPABEIMCTBIX NECKAX M IIECKAX CPEAHEN KPYITHOCTH
He HopMupyerca. B ciydae yerpoiicTBa pyHIaMEHTOB OTrOJIOBKOB I1PH BCEX
NMPOYMX IPYHTaX DIIYOHHA 3I0XKEHHMS NOMKHA OBITH HE MEHee 4eM Ha
0,25 M HUXe pacyeTHON IYOGHHH CE30HHOTO MIPOMEP3aHNSA C YYETOM
MECTHBIX YCIIOBRIA.

6.3.9 OyHIaMEHTE! OTOJIOBKOB Ha NMyYMHUCTHIX TPYHTAX CJIEAyeT
PACCYHTHIBATH C YYETOM BO3NEHCTBHS KaCATEJIBHBRIX CHJI MOPO3HOIO
IMyJYeHHUs rpyHTa B cooTBeTcTBUU co CHMIT 2.02.01-83*.

6.3.10 [Tpu penieHKUM BONIPOCA O PACTIONOXEHHH BOAOIIPOIYCKHEIX
COOpYXEHHIt cleayeT pa3MelnaTs MX Ha NPOYHBIX H YCTONYHMBEIX
OCHOBaHMAX. BHIHOC COOpYXeHHI Ha CKJIOH JIOra JOIYCKAETCS TOJMLKO
IpH CHEUManbHOM 0G0CHOBaHHUH,

6.3.11 MI'T Ha Kocoropax HAIVIEXHT YKIAIbIBATh Ha ECTECTBEHHOE
OCHOBAaHHE C YKJIOHOM, OJIM3KHM YKJIOHY Jiora, Jin6o Ha OTCHIKeE
3EMJISAHOTO TOJNIOTHA M3 CKaJbHOIO IPYHTa, YCTOMYMBOIO NMPOTHB
BEIBETPMBAHHA B TeJI€ HACHIITH, C PACITONIOXEHHEM Bbixona U3 MI'T Buime
IIHa JIora C YCTPOUCTBOM 6epMbI U3 CKUILHOIO rPYHTa.

6.3.12 Ha kocoropax H JIOrax ¢ NepHOIHYECKUMH BOXOTOKAMH
NOIyCKaeTcsd NpUMEHEeHHe KOMOMHMPOBAHHEIX BOAOIPOMYCKHBIX
coopyxenuit B Bune MI'T u punrrpyromux Hachimeit. IIpu 3ToM pacuer
GUNBTPYIOLUNX HACHIIIEH TPOM3BOAMTCSA HA MEXEHHRKIH ypOBEHb, a MI'T
BKJIIOYaeTcs B paboTy N0 NPOIyCKy ITaBOAKOBBIX BoX (puc.12).

Puc. 12. Yempoiicmeo MI'T na xacozope:

1 — memassunecxan zodpupoeannas mpyba; 2 — apmozpynmoean
oboiima; 3 — npomueodussmpauuornoei 3xpan; 4 — yxpensenue
861x00H020 pycaa Ha omkoce; 5 — obpamuviii pussmp; 6 — Pussmpyrowan
Hacwinb U3 KpynHo2av1606020 ckasviozo epyrma; 7 — OKo A0za
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YxnoH notka MI'T nonxeH GHTH He MEHBIIE KPHTHYECKOTO
(0,002), HO He mospkeH mnpessiwiath 0,05, [IpuMeHeHne Gonee KPyTHIX
YKJIIOHOB IONYCKAeTCH NPH MHAMBMIYaJbHOM IPOCKTHPOBAHHM CO
CIIeLlMaJIbHRIMH MEPOTIPUSATUSIMM ralieHusi CKOpocTH noroka B MI'T u
Ha BhIXOZ€ (JIOTKM INOBBILIEHHOM 1IEPOX0BATOCTH, BOJOOOAHbIE KOJIOALIBI
u ap.). [Ipu yxkinoHe MeHee KPUTHUYECKOTO NPOMYCKHYIO CMOCOOGHOCTH
MIT cnexyer nepecuyuTHIBATS.

6.3.13 [dns yKpemneHHs BXOZHOTO M BEIXOIHOTO PYCH NpHMe-
HAIOTCA TaGHOHBI, MaTpach «PeHO», KaMeHb, KOHCTPYKTHBHEIE
3JIEMEHTHL: 6ETOHHLIE H XEJ1e300€TOHHBIE OJIOKH, TETPANIOABL, TETPA3APHI.

Tun v pa3Mmepnl YKpeIUIEHH OTKOCOB HACBINMK Y BXOAHLIX H
BBIXOAHBIX OTOJIOBKOB TPYOH!, YCTPONCTBA MOABOAALINX M OTBOMALIHX
PYCJI OTIPEAENAIOTCS B COOTBETCTBHH CO CKOPOCTBIO TEYEHHST HA BHIXOJE
110 THAPABJIMYECKUM pacyeTaM (cM. nmpunoxeHue E).

6.3.15 Ipu Heo6XOXMMOCTH 3aMEHBI CIA6Oro rPYHTA B OCHOBaHUHU
rITyOMHY 3aMeHSIEMOro IpyHTa CJleyeT ONpEAe/IATh PACYETOM, HCXOAS U3
yCOBHSA 00ecrneYeHnss Hecylei CnocOOGHOCTH HIXKEINEXKaIIero rpyHTa
WIH 1O PacyeTy OCaiokK.

lupnHa 3aMEHH IPYHT2 OCHOBAaHHA WIM YCTPOMCTBA MCKYC-
CTBEHHOIO OCHOBAHMA JOJDKHA Ha3HAYaThCs MO pacdeTy, HO He MeHee 2D.

3aMeHa IrpyHTa OCHOBAaHMS Ha TIyOUHY 60jee 2 M MOJIXHO
CPAaBHHBAThCsA C HCKYCCTBCHHBIM OCHOBAHHCM B BHIC M€M6paHbl H3
00beMHOH reopeLIeTKH M 060CHOBBIBATHCA TEXHUKO-3KOHOMHYECKHMMH
pacyeTamu.

6.3.16 MI'T cneayer yKJIanbiBaTh B JIOXE TOTO Xe OUYePTaHMs, KaK
1 y Hu3a MI'T, Brpe3aHHoe 1HG0 BLITpaMOOBaHHOE B HYJIEBOM CJIO€
TPYHTA TONMUIMHON, obecreunBaomeil ICHTPAILHHN YyTo/l ONHpaHus
KOHCTPYKUHH He MeHee 90°-120° B 3aBucHMOCTH OT GOPMEI OTBEPCTHSA
MTIT. Hynesoit cio#t rpyHTa JOJDKEH OHITh OTCHINIAH M3 MaTepHaa,
KoTophIM 3aceinaercs MI'T win oTcuinaeTcs noayiika, ¥ YIUIOTHEH He
menee 0,95 MakKCHMabHOM CTAHAAPTHOM IUIOTHOCTH.

6.3.17 HyneBoit cnoi#t rpyHTa, B KOTOPOM YCTpaMBaEeTCA JIOXKE,
JOMYCKAETCs OTCHINaTh HEMOCPENCTBEHHO Ha ECTECTBEHHOE OCHOBAHHE
(ymansisi TONbKO PAaCTUTENLHBIN NTOKPOB), €CJIY OHO CJIOXKEHO MECYAHRIMU
(KpoMe HbUIeBaTBIX) MM KPYMHOOGJOMOYHEIMU FpyHTaMH. B aToMm
clTy4yae eCTeCTBEHHOE OCHoBaHuUe o MI'T ynmioTHseTcst o Beelt mne
KOHCTPYKUIMH M Ha LIMPUHY He MEHee 4 M B KaXAyIO CTOPOHY oT MI'T.

[Ipu ycTpo¥icTBe NCKYCCTBEHHOrO OCHOBaHHS C MEMOGpaHOH U3
00BEMHO# reopeiieTKH B 060HMe U3 TreOTeKCTHIA HYJIEBOH CJION rpyHTa
JUIL YCTPOMCTBA JIOXKA OTCHINIAETCS HEMOCPEACTBEHHO Ha MeMOpaHy u
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apMupyeTcs 6€3 3aMhHIKaHUS apMUPYIOIIUX MOJOTHHIL CO CTOPOHBI
NPUMBIKAHUA TPYHTOBOIM 060iMH K Texry MI'T 3aMbikaHHe apMHUPYIOIIHX
TIOJIOTHHI IPYHTOBOH 060HMH CO CTOPOHBI MIPHMBIKAHMSA K TENMY TPYOR!
Ha4YMHaeTcs co Broporo cnost y MI'T nnameTpoM 10 3 M M ¢ TpeTbero
cnosi — y MI'T auamerpom 6osiee 3 M. YIUTIOTHEHHE TPYHTa B MeMGpaHe u
apMHPOBAHHBIX CJIOAX OOOHME JOJDKHO BHIIOJIHATHECA HE MECHEE YeM X0
ypoBHs 0,95 MaKCMMAaJTLHOM CTAaHAAPTHOM IIOTHOCTH.

TIpuMep KOHCTPYKTHBHOTO OOPMJIEHHSI BOXONPONYCKHOTO
COOpYXEHMS, BKJII0Yasd NOATOTOBKY OCHOBaHHA, pa3MeIeHNE TPOTHBO-
GIIBTPaUHOHHBIX 9KPAHOB, YKPEIUIEHHS BXOAHOTO M BRIXOOHOIO PYCH 1
HACHITIH Y OTOJIOBKOB, M YCTPOMCTBO ApMOTPYHTOBOM OGOMMBI M HACHIITH
B YCJIOBHSIX BEYHOH MEPVIOTH IIPHBEACHH B IPHJIOXEHHH M.

6.4. KoncTpykuun 1oTk0B ByTps MI'T

6.4.1 [Ina 3a1uThi aHTHKOPPO3MOHHOTO MOKPBITHA MI'T 3aMKHY-
TOTO KOHTYpa OT HCTHPaHHSA B3BECAMH, CONEPXAIIMMHCH B BOAHOM
MOTOKE, YCTPAHBAIOTCA GETOHHBIE JIOTKH JAM60 JIOTKH H3 MAaTpacoB
«PeHO», yKiIanbpIBaeMble Ha 3aIKTHEIN CI0# 13 reOTEKCTHIA.

6.4.2 TonmumHa 10TKA, B 3aBHCHMOCTH OT HAIMYHSA M KOJIMYECTBA
B3Becelt, konebnerca or0,1 10 0,3 M. JIOTOK 3aKpHIBAET HIKHMIt CErMEHT
MIT Ha BricoTy He MeHee 10 cM Hax MEXEHHHM YPOBHEM, NPH 3TOM
LIEHTPAILHKIA YroJI JO/DKEH COCTaRIATh He MeHee 90 (pwc. 13).

6.4.3 Tlpn OTCYTCTBHH 3HAYMTEJNBbHEX (6onee 1%) 06bEMOB
TBEepAOro croka u npu yxiuoHe MI'T menee 0,005 B3aMeH noTKa
JOMYCKaeTCs YCTPOMCTBO 1eOEHOYHON OTCHINKM MO AHY TPYOHl Ha
3AUIUTHBIA CIIOW U3 F€OTEKCTIIA.

Jlorox

Puc. 13. Pacnososwcenue somxa ¢ MIT
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6.5. 3ammTHBIE COOPYXKEHHA OT KApuexoAa, JeA0XoAna,
HaJleneo0pa3oBaHNsA M perysuny BOAHOTO NOTOKA

6.5.1 [ng 3alATH BOAONPONYCKHOro coopyxenus u3s MI'C or
Kap4exoa U JIEA0X0Aa HCITONB3YIOT KOJIBYYXHBIE CETKH, CETKY ABOHOTO
KPYYEHHUS C AKOPAMH U aHKECPAMH.

6.5.2 3amMTHBIE COOPYXXEHHMS OT KapyeXxoAa M JeAoxola ycTpa-
HWBaOTCA B BUOE 3a00POB-JIOBYIIEK C OPraHUM3alUMel nponycka naBo/I-
KOBBIX BOX AJIA 3aiePXaHUs KapuyexoAa M JIEAAHHIX TIoJaeH ¥ BO3-
MOXHOCTBIO ITOCIIEAYIOLIE! OYMCTKH.

6.5.3 Jlng 3alIUTH OT Haneaelt MPHMEHSIOTCA CTaHAapTHhHIE
MPOTUBOHAIEAHLIE MEPHI ¥ B OTAEJILHBIX CITY4asiX MOTYT MCIOJIb30BAThCSA
3JICKTPOHArpeBaTEILHbIE AJIEMEHTHI.

6.5.4 B npoexTe BOAONPONYCKHOTO COOPYXEHHA HO/DKHA OBITH
MPEAYCMOTpPEHA NNOXbE3AHAsA JOPOra - CIYCK KO BXOAHOMY oroyioBky MI'T,
MO KOTOPO# MOrfIa ObI MPOEXaTh TEXHUKA VIS NIEPHOAMYECKON OUHCTKY
3aILIMTHBIX COOPYXKEHUH OT NABOAKOBLIX HAHOCOB M Kapyei.

6.6. Oco6eHHOCTH IPOEKTHPOBAHHA BOIONPONYCKHBIX
coopyxeruii u3 MI'C B pa3iHuHbIX NPHPOITHLIX YCIOBHAX

6.6.1 Ha sexnomepanvix u nysunucmoix spynmax

6.6.1.1 Bomomnpomnycktbie coopyxeHus H3 MI'C Ha Be4UHOMEP3/IbIX
W NMYYUHHUCTHIX FPYHTAX MPOEKTHPYIOTCA C COBNIOAEHHMEM HOPM M
TpeGOBaHMIA NeCTBYIOLUMX HOPMAaTHBHBIX NoKyMeHToB. CHU1IT 2.02.01-83*,
CI1 32-104-98 ¢ yyeToM CBOMCTB IpYHTOB CJIOS CE30HHOTO IIpOMEP3aHHUs
(oTTanBaHUA) M BEYHOMEPIIBIX TPYHTOB MPU OTTAHBAHHUH.

6.6.1.2 BomonpomnyckHule coopyxenus u3 MI'C cnenyer npoek-
THPOBATh C Y4ETOM CTENEHH OTHOCHTEIBHOTO CXaTHSI BEYHOMEP3JIOro
IPYHTa OCHOBAaHM IIPH OTTaMBaHUH (TaGJ1. 5) U XapaKTepUCTHK I'PYHTOB
CJIOSI CE30HHOrO NPOMEP3aHMs (OTTAHBaHMA).

6.6.1.3 Jins MCKIIOYEHUS HEJONYCTUMBIX BEJIMYUH AABJICHHSA OT
ITYYEHHA IPYHTOB HachlltH Ha MI'T B pHPOAHBIX 30HAX C TEMITEPATYPaMH
Huxe - 40°C pemndupylomas o6CHIIKa ¥ TPYHTOBasA NMPH3IMa JOJDKHBI
BBIIOJIHATHCA U3 APEHUPYIOIHUX IPYHTOB ¢ K03 duIHeHTOM PUIBTPA-
uuu He MeHee 1,0 M/cyT.

6.6.1.4 PeKOMEHAYETCH BHIIONHATh PACYETH MO NMPOTHO3Y
TEMIIEPAaTYPHOrO peXHMa B 30He TerioBoro BiausHus MI'T. Pacuerst
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npon3BosaTca B coorBeTcTBuH ¢ CII 32-101-95 «IIpoexTHpOBaHHE M
yCTpOHCTBO (hDyHIAMEHTOB OIIOP MOCTOB B palfOHAaX pacHpOCTpaHEHHS
BEYHOMEP3IIBIX TPYHTOB» H «PeKOMEHIAaUMUA N0 METOMMUKE MPOTHO3a
HM3MEHEHHH MEP3NIOTHO-TPYHTOBHIX YCJIOBHI IIpM CTPOHTENBLCTBE H
SKCIUTyaTallHH COOpYXeHHH Ha Tpacce BAM» M., THUUC, 1976.

Tabnuuas
CreneHH OTHOCUTENBHOTO CXATHA BC€YHOMCP3JIOro rpyHTa nNpu
OTTauBaHUH
Kare- Twun ocHoBaHus, Buzsl rpyHTOB OCHOBAHHA
ropus | OTHOCHTENBHOE CHATHe
npoca- rpyHTa d
JA04-
I CnabocxumaeMoe OcHOBaHMA, CNIOXEHHBIE CKAIBHBIMH
(npounoe) nopoJaMH, KpYNMHOOGIOMOUHBIMH H
8 <0,05 NEeCYaHRIMH FPYHTaMH,
a TaKKe MIKHUCTHIMH rPYHTaMH TBEPIOH H
N0y TBEPAOH KOHCHCTEHLIMH 1OC/e OTTan-
BaHNA
It Cpennecxknmaemoe  |OCHOBaHHS, CIIOKEHHBIE MIMHHCTRIMU
0,05 < §<0,1 I'PYHTAMH TYTOMAACTHYHOH M
MSTKOTUIACTHYHOH KOHCHCTEHLUH,
a TaKXKe NecyaHbIMM MK
KpYNHOOGIOMOYHBIMH IPYHTAMH NpPH
HAJIHYHH BKMIOYEHHI 1POCIIOEB WIH NHH3
nbaa
I CunpHoCKHMaeMoe | OCHOBAHHSA, CIOXKEHHbIE MNIHHUCTBIMU
(cnaGoe) 0,1< § <0,4 |rpyHTAMH TEKYHCIIACTHYHOMN M Tekyyel
KOHCHCTCHIIHH, a TAKKE NECYAHBIMH HITH
KPYNHOO0IOMOYHBIMM IPYHTAMM C
BK/IOYEHHEM NPOC/OEB WM JIMH3 JTBAA; MAPH
¢ MOWHOCTEIO TOpda 10 1 M
v ITpocanounoe YyacTKH ¢ HUTMYHEM MOA3EMHOr0 JILAA;
6>0,4 MapH ¢ MOIIHOCTBIO Topta Gonee 1 M

Jns TennoTexHUYecKMX pacyeToB UCXOAHBIMHM NaHHBIMU SABJISI-
orcd:

- IpMBEJECHHBIEC TEMIIEPATYPH BO3AYXa (rpamyChl) IO MeCSaM Ha
€CTECTBEHHOMN [MOBEPXHOCTH, NPUMAEIKAIOLIEH K aBTOMOOHILHOM opore,
Ha OCHOBHOI! IVIOIA/IKE HACKIIIH, Ha OTKOCAX HACKHIIIH,
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- x03QDHUMEHTH TemTonepenayn (KKan/mM2-yac-rpax) Tex xe
IOBEPXHOCTEH, Ha KOTOPHIX U3MEPSUTACH TEMITEPATYPHI;

- XapaKTEpPHCTHKH IPYHTOB B OCHOBAaHHHM HACHINIH M CaMOH
HAaCHIMN.

PeayasraramMu pacyera siBAsSETCH NPOTHO3UPOBAHHME TEMIepa-
TYPHOTO peXuMa B HaCHIIIH, NOX OCHOBAHMEM HACHIIIM M TPYHTaX Ha
3aaHHOMN IUTOLIATH PANOM C HAaCHITIbIO.

Ha ocHOBaHHMH P¢3yJabTaTOB PacCYETOB, H3MEHAS TEOMETPHIO
HachINM (KPYTH3HY OTKOCOB), XOHCTPYKIIHM BOZOOTBOIOB, TPHMEHSs
TEIUIOH30/IAL{HOHHbIE MATEPHATBI H TEPMOPETYTHPYIONIHE KOHCTPYKIIHH,
MOXHO NOJYYHTh KOHCTPYKLHIO HACBIIM aBTOMOGHIBHOM IOPOTH U
BOIONPOIMYCKHOTO COOPYXEHMUSA C paCYETHHM TEMIIEPATYPHBIM PEXHUMOM,
TapaHTHPYIOLIMM 3KCIUIYaTaLlHOHHOE KayeCTBO BOAONPOMYCKHOIO
coopyxeHus U3 MI'C.

Pe3ysbTaTH pacyeToB HCIONB3YIOTCA NMPU NMPOEKTHPOBAHMHU
ocHoBaHu# MI'T n dyHaaMEHTOB OroJIOBKOB (IIPH pacdeTe OCaNOK M
Ha3HaYeHHUH CTPOHTESIBHOIO MMOIbEMA).

6.6.1.5 Ha BeunoMepansix rpyHTax MI'T paspeiuacTcsi npUMeEHSTh,
KakK NPaBUJO, NIPU TPYHTAX | H B OTHAENBHBIX CJIy4asix MPH HU3KO-
TEMIEPaTyPHBIX IpyHTaX [ I RaTeropuu Npocano4HoOCTH NMPH YCIOBHH, YTO
cyYMMapHas BEJIHYMHA OCaAKH IPYHTOB OCHOBaHHS B OTTasBLIEM
COCTOSHHM MOXET ObITh KOMIIEHCHPOBaHA BEIWUMHON CTPOMTE/NBLHOTO
moxbeMa.

6.6.1.6 IIpu BricOKOTEMIEpaTYpHHX rpyHTax II kateropuu
NMPOCAJOYHOCTH W BHCOKO- W HU3KOTEMHEpaTYpHHX rpyHTtax III u
IV kaTeropuit npocangoOYHOCTH NO YCAOBHAM JbIHCTOCTH I'PYHTOB
OCHOBAHMs CelyeT pa3pabaThiBaTh HHAMBUAYAIbHHE MpoeKTR MI'T ¢
YYETOM BEJIHIHHB PACYETHOH OCaKM ¥ OGOCHOBAHHMEM NPHHATHIX
PELICHH TEXHHKO-9KOHOMHUYECKHMMH pacueTaMH. IPyHTH, HMeloLIHne
TEMIIEpaTypy Ha DIYOMHE Hy/IEeBHIX aMIUTHTYA (IIyOMHa, Ha KOTOpoi
TeMNepaTypa BEYHOMEP3NOro rPYHTa B TEYEHHE rojla OCTAETCS IIOCTOSTH-
HoM) MuHyC 1°C U BHIlIE, OTHOCSTCS K BHICOKOTEMMEPATYPHBIM, HUXE
MUHYC 1°C — K HU3KOTEMIIEPATYPHEIM.

6.6.1.7 BO3MOXHOCTh aKTHBH3alli¥ NPOTAaHBaHKsA BEYHOMH
MEpP310TH B patioHe oronoBkoB MI'T MoxeT CylleCTBEHHO pa3jiM4aThCa
B 3aBUCHMOCTHM OT MOUIHOCTH CHEXHOTO MOKPOBa H MHTCHCUBHOCTH
CHETonepeHoca B KOHKPETHON KIMMAaTHYECKOH 30He, YTO HeobxoaumMo
YYMTHIBaTh B TCTJIOTEXHHYECKUX pacuerax. JIaHHHE O BEIMYUHE
CHEXHOro NMOKpPOBa U CKOPOCTH BETpa CJERYeT ONMpenensiTe Mo
CHulIl 23-01-99 «CrpouTtesbHas KIMMATONOTHI» ¥ JAHHBIM MECTHHIX
METEOCTaHLIMHA,
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6.6.1.8 Ha cnaGeIx mocjie OTTauBaHKA IPYHTaX lenecoobpa3Ho
TIPOM3BOOHTh 3aMEHY I'PYHTa, B TOM YHUCJIE C YCTPOUCTBOM NOAYILKH,
apMUpOBaHHON 06BeMHOM reopelieTkoit, — MeM6paHel B 060HMe M3
reoreKcTiIA. TomumHa MeMOpaHbl IPHHUMAETCA 110 pacyerTy.

6.6.1.9 BogonponyckHbie coopyxeHust u3 MI'C npoekTupyorcs,
XaK MPaBWIO, HCXOAS U3 YCIIOBUSI HAUMEHBIIIETO HapYIIEeHHS €CTECTBEH -
HOI'O COCTOSTHMS MEP3JIbIX TPYHTOB.

Bo Bcex ciyyasix, KOraa 310 Bo3MoxHo, MI'T JOMXHEI yKIadbl-
BaThCS B TeJIO HACKHIH 6Ge3 yCTPOHCTBA KOTJIOBRHOB B MEPI/TBIX IPYHTAaXx.
Cnenayet, KaK IpaBUIO, H306eraTh YCTPOMCTBA MMPMEMHLIX KOJOILEB,
r1y60KHX GETOHHBIX, X€Ie306€TOHHBIX U APYTUX 3KPAaHOB, Pa3TMYHbIX
BPE30K B MEP3JIbIE TPYHTHI.

TpyOGH Ha KOcoropax NMpu HAJHYUHU BEYHOMEP3IBIX FPYHTOB
cJielyeT NMPOEeKTUPOBaTh MO MHIAMBHIAYATbHOMY PacyeTy BO3MOXHOHN
JIerpajaLUuy MEP3IOTHI.

6.6.1.10 CrpoutenbHbiii nogbeM MI'T HazHayalOT UCXOAS U3
TTyOHHBI IPOTAHBAHNSA OCHOBAHMUA (ripuinoxenue ).

ConpsxeHHne N0TKa TPYOH € PyClIOM MPOEKTUPYIOT C YYETOM
0Cago0K KOHLEBRIX YYaCTKOB.

6.6.1.11 IpynroBas oGoitMa Bokpyr MI'T, pacnonoXeHHKIX Ha
BEYHOMEP3JIbIX M I{yYHHHCTHIX IPYHTAX, YCTPAUBAETCS B COOTBETCTBUM C
.. 5.5.1 1 5.5.2 3a HCKIIOUEHUEM NPUMEHEHUS IJIMHUCTHIX TPYHTOB H
MEP3JIOTHBIX TPYHTOB.

6.6.1.12 Oronoskn MI'T He3aBUCHUMO OT pasMepa AMaMeETpa, KaK
TIPaBWIO, MPUMEHSTIOTCS GechyHnaMe HTHBIX TUIIOB. [1pH HEOGXOIMMOCTH
YBEJUYECHHS BOXOMPOITYCKHON CIIOCOGHOCTH COODYXEHMS PEKOMEH-
IyeTCs MCIONb30BaTh TRYOhI GONMBLIEr0 OTBEPCTUS WIH MHOTOOYKOBBIE
TpYOBI.

6.6.1.13 IIpoTHBOGWIETPAIMOHHEIE 3KPAHBI TIPH BCEX IPYHTaX
OCHOBAHMS CJIEAYeT NMPUMEHSATDh H3 IIMHOIE6EHOYHON HITH LIEMEHTHO-
TPYHTOBO# CMECH TTyOMHOM, paBHO! TONIMHE MOAYIIKH,

6.6.1.14 B xauecTBe AOMOJTHHUTENbHEIX MEPOTIPUATHIA O MOBHI-
IIEHHUIO MPOYHOCTH U YCTOWYHBOCTH OCHOBAHHSA TPYOBI ¥ NPUJIEraloHIMX
Y4aCTKOB HAaCHIM B palfoHaX ¢ BBICOKOTEMITEPATYPHBIMH BEYHO-
MEP3NKEIMU TPYHTAMH PEKOMEHIYETCS YCTPAUBATh:

- Ha OTKOCaX HaChINH — KaMEHHYIO HA6POCKyY TOJNUIMHON 1-1,5 M
Ha JUIMHE, PABHOH BBICOTE HACBHINMU, HO HE MEHEe YEThIpEX AMAMETPOB
TPYOBI B KaXIyl0 CTOPOHY HACHIIM OT OCH TPYOHI (JUIi MHOTOOYKOBBIX
TPY6 — OT OCH KpaitHETo 0YKa) Ha BRICOTY He MeHee 1 M Hall BEpXOM TPYOh!
(ymn60 o Bepxa HaChINH);
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- TEIUVIOM30IUPYIOILHE MPOCIONKH K3 MEHOIUIACTA MOA KOHUEBHIMH
y4acTKaMH Tpy6;

- KOMIUIEKCHOE NpUMEHEeHHEe KAMEHHOM HaGpOCKH ¥ MEHOIUIACTa.

6.6.1.15 B ycnoBusax 6016110# CHET03aHOCMMOCTH [UTS NPEAOTBPa-~
HIEeHUA NONAAaHNA CHera B TpYOY HeoOX0XMMO 050pyI0BaTh KOHUBI TPYO
MHBEHTapHbIMH KpbitnKaMH. [Ipx HeOGXOMUMOCTH COXPaHEHMS BEYHOMN
MEP3JIOTHL PEKOMEHAYETCA NMPEAYCMATPUBATH IPUMEHEHUE BEHTH -
JSITMOHHBIX TPYO, KOHLILI KOTOPHIX BBIBOAATCS 32 MpEAeibl CHEXHEBIX
OTJIOXKEHHUIA, U APYTrUX YCTPOHCTB, 0OECTIEUHBAIOMUIMX OTBOA TEIUIAa U3
TPYOH B 3UMHEE BpEeMS.

6.6.1.16 Ha yyacTkax ¢ BEICOKOTEMIIEPATYPHOM MEp3J10TOi BO
U30eXaHue WHTEHCUBHOTO NMPOTAUBAHUA MEP3JIOTH IMOJ OrOJIOBKAMH
MI'T npu noATBEPXIEHUH TETUIOTEXHUYECKUMHU PacIeTaAMU MOXET OBITh
HCNO/Ib30BaHA YKJIAKa TEIUIOU30JMPYIOIIEro c0s U3 MEHOIUTACTa T
YMEHBILEHUS 00BbEMa BbIPE3KHU IPYHTA.

6.6.1.17 Ha TeppHTOpHAX CO 3HAYMTENLHOM OGBONHEHHOCTHIO B
TEIUTBIA NepHol rojja, MHTEHCHUBHON CHErO-BETPOBOM NESATEILHOCTHIO
3UMOI, TpuBOAsALLE#H K HOPMUPOBAHUIO CHEXHEIX 3aHOCOB, H CTUTOLITHOM
BEYHOI MEp3NOTOi, CJIOXKEHHOHK C NOBEPXHOCTH OCAHOYHBIMH NOPONAMH,
B Pa3HOI CTETIEHH HACHIILEHHBIMM JILAOM (-0B SIMaJi) B KOHCTPYKLIHI®
BOIONPONYCKHEIX TPY6 13 MI'C OJDKHBI BXOXMTD 37IEMEHTHI, I03BOJISIIO-
HIMEe COXPaHUTh TEMNEPATYPHHIA PEXUM U NPEIOTBPATUTD PACTEIUIEHHE
BEYHOMEP3NBIX TPYHTOB, ABAIOLIEECA NMOCIEACTBHEM O00pa3oBaHMA
CHEXHBIX CKOIUICHHH Yy oroyioBkoB MI'T. O6BOIHEHHOCTb TEPPUTOPHH
TaKXKe AB/LIETCS OXHON M3 NPUYUH PACTEIUICHUA IPYHTOB M 00pa3oBaHMS
TepMokapcTa. ITpu npoexTHpoBaHNY BOAONPOMYCKHEIX COOPYXEHMH U3
MI'C B TakuX KIMMAaTHYECKUX 30HAX HEOGXOMUMO TIPENYCMOTPETh
OXHOBPEMEHHOE NMPOEKTHPOBAHHE MEPONPHUATUIH MO 006A3aTEIBHOMY
BOJOOTBOJAY Ha TEPPUTOPUH, NPUMBIKAOWIEHA K BOAONIPONMYCKHOMY
COOPYXEHHIO.

6.6.2. Ha 600omoxax ¢ nasedeolpazoearnuem

6.6.2.1 Ilpn MpoeKTHPOBaHHH BOAONPOMYCKHBIX COOPYXCHHMA Ha
aBTOMOOWIBHHX JAOPOrax Ha rnepexojax MajbiX H CPEAHHX BOJOTOKOB,
HMMEIOLIMX B OCEHHE-3UMHUN NIEpHOA roaa temneparypy soasl +0,2°C u
HHXe, HeoGXONMMO MPOBOAUTH MPOTHO3UPOBaHUe Haneneit. Ilpor-
HO3NPOBaHME HAJIENEH 3aKITIOYAETCA B YCTAHOBICHUM KaUYeCTBEHHEBIX M
KOJIMYECTBEHHBIX XapaKTEPUCTHK:
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-H3MEeHEHUH HaNeqHOro npoiecca B MecTax ACHCTBYIOIHX
HaneAcH;

-BEPOSITHOCTH BO3HHKHOBEHMSI HCKYCCTBEHHRIX HaleneH mpu
CTPOMTENLCTBE aBTOMOGWIBHOM NOPOrM H BOLOIPOITYCKHOIO COOpYy-
XEHMS,;

-CTeneHH BO3AEHCTBASA HaJleeH Ha MPOEKTHPYEMbIE OOBEKTHI.

6.6.2.2 Ha mepexonax CpeAHHX ¥ MaJIbIX BOJIOTOKOB C IPHPOIHEIMH
HaJleAAMH B 1IeJIX CBOGOAHOrO NPOITYCKa IOCIEAHHX CAEAYeT paccMar-
pPHMBaTh BAPHAHTHI C YBEIMYCHMEM BBICOTH HACHINIM M OTBEPCTHUS
BOJIONPOITYCKHOTO COOPYXECHMUSA.

6.6.2.3 MNpu Hanensx, BHCOTa KOTOPHX He Gonee 1,0 M, MOXHO
HCIOJB30BaTh MHOrooukoBuie MI'T co cTynmeHYaThIM pacnosoXeHHEM
04koB. B Takux MI'T yacts 04KoB (OGBIYHO OZHO) pacnojaraercs B
YPOBHE MEXEHHAIX BOJ, a OCTIbHBIC MOAHATH Ha HEKOTOPYIO BHICOTY,
Ha3HA9aeMyI0 B 3aBUCHMOCTH OT YPOBHEH NMPOrHO3MpYEeMON Haleo M
MexeHHbIX Boj. [Ipy o6pa3oBaHuy Hajiequ BEPXHHME OYKHM OCTAIOTCS
cBOGONHBIMH, o6GecneynBas MpONycK MaBoAKOBHIX BoA. Haunbonee
6J1arONPUATHHIMM YCTIOBMAMH JUIS NOCTpoikH Takux MI'T smiusiores
PpacIUIaCTaHHBbIE JIOTa, Iie OOBMHO JaXE CPERHHE HAIEAH HMEIOT BEICOTY
MeHee 1 M.

6.6.2.4 IInst npeaoXpaHeHMsT BOAONPOITYCKHBIX COOPYXEHMIt M3
MI'C u rpyuToBoii 060itMbl BOKpYr MI'T or Bo3ueicTBui Hanenei
HeOOGXOAMMO [IPOEKTHPOBATH BOAOMPONYCKHOE COOPYXEHUE COBMECTHO
C NPOTUBOHATEIHBIMH MEPOTIPHATHAMH.

Bononponyckusie MI'T Ha BOZOTOKax C HaJe[AsIMH, KOTODhIE
TpeOyIOT YCTPOHCTBA ClENUATBHBIX IPOTUBOHANIEAHBIX KOHCTPYKLIHA ¥
MEpONPHATUHN, IPOEKTHPYIOTCSA B TOM CITy4ae, KOrda €CTh BO3MOXHOCTb
MPOBOANTH NEPUOANIECKHE IKCIUTYyaTALIMOHHEIE PAGOTHI 110 COAEPXKAHUIO
3THX KOHCTPYKIHii B paGoYeM COCTOSAHUH.

IIpoTHBOHANEAHbBIE MEPONIPUMATHSA U yCTpolicTBa HeobxoanMo
Ha3HAa4aTh C yYETOM M€ HETUYECKOrO THTIA HAJIEZH, IeOHTa M TEMIIEPAaTYPh
BOJAB! UCTOYHHKA, MUTAIOLWIETO HaNeAb, peabeda U WHXEHEPHO-
Te0JOrHYECKHUX YC/IOBHIA B NPEAENax HaNeXHOrO yYacTKa, a TAKXKE B yBS3KE
C KOMIUIEKCOM MPOCKTHHIX PELICHHH 110 KOHCTPYKIIMH BOAONPOITYCKHOTO
COOpYXEHHS.

6.6.2.5 Ha BOZONpPONYCKHHIX COOPYXEHHAX C NMOCTOSHHBIM
BOSOTOKOM PEKOMEHAYETCA PacCMAaTPUBATh BAaPHAHTH MPUMEHEHUS
6Ge3HaJIeNHOro NPOMycKa BOJOTOKA, CBOOOXHOTO IPOIycKa Haleay WiIH
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yAepXaHHe HaJICOU B MECTAX, FJic OHa He NPEeICTaRIAEeT ONaCHOCTH LI
BOZIONPOIYCKHOTO COOPYXEHMSL.

BesHaneaHsIit IponycK BOAOTOKA MOXHO IIPEAYCMOTPETh IOCpe -
CTBOM COCPENOTOYEHMS MOTOKA ¥ CO3NAHUA €MY ONTHMAJIBHOIO
TEIUIOBOTO peXHMa B 3MMHeEe BpeMA Ha NMOAXOHax M B npenenax
BOZONPOIYCKHOIO COOpyXeHHs. [ 3Toro TpeGyerca pacymcrka,
cIpAMIICHHE U YIITyBJIeHHe pycJia, yCTPORCTBO NOy3anpya, IPUMEHEHHE
CIEUHATBHBIX JJOTKOB — OTKPHITHIX, 3aKPHITHX, YTeIUuIeHHBX. [Ipu
HAJIMYMH PAJOM C aBTOMOBMIILHOM JOPOro#t 3/JEeKTpHYECKHX ceTel
Oe3HaICOHBIN TTPOMYCK MOXHO OCYIIECTBHTD, IIPEAYCMOTPEB ITOAOIPEB
BOJbl M TATHHUE JIBAA MYTEM IIPHMEHEHHS AIEKTPOTEPMUYECKHX CITIOCO6OB
NpeJoTBpAlIEeHH HaleaAeH.

6.6.2.6 K MeponpHATHAM 4 yCTPONCTBaM, OrpaXxmaalouluM
BOAOIIPONYCKHOE YCTPOMCTBO, OTHOCATCS: MPOTHBOHAJIEIHBIE BaJIb,
HaJlefHbie TI0sica, MEP3NOTHHIC TPYHTOBHIE [10Sica, IPOTHBOHANEAHEIE
3a60pkHI.

1 TpOeKTHPOBaHUS NPOTHBOHANEIHLIX MEPONIPUATHI MOXHO
HCNONb30BaTh « MeToaMYeCKUe YKa3aHHs 110 NPOEKTHPOBAHHUIO IPOTHBO-
HaJIEAHEIX MEPONPHATUHN U ycTpoiicTB» MHUHTpaHccTpost 1985 1

6.6.3. Ha caabbix ocnosanusx

6.6.3.1 I1pn ycTpoiicTBe BONONMPONMYCKHOTO COOPYX€eHHs Ha cltaboM
OCHOBaHHM MCNOJIL3YETCA METOM 3aMEHEI C/1aboro OCHOBaHMSA. 3aMeHY
CJIeAyeT MPOU3BOAMTS IPEHUPYIOIHUM rPyHTOM. ECITH KPYITHOCTB YaCTHIY
IPEHHPYIOIIEro rPYHTa YIOBNETBOpSAET TpeGoBaHuAM 1. 5.5.1 4 5.5.2, To
MTIT yxnaanBaeTcss HENMOCPEACTBEHHO Ha HOBMI IpyHT. Ily6HHa
3aMEHSIEMOIO IPYHTA OINPEAENSETCS PACYETOM OCAIKM TPYOHI.

6.6.3.2 I1pnt HEOGXOMMMOCTH 3aMEHBI CTAGOTO IPYHTa B OCHOBAHHH
Ha GOJTBIYIO ITYOMHY 1IeJIecCo00pa3HO YMEHbIIATh 00bhEM 3aMEHSIEMOTO
TPYHTa C IOMOIIBIO YCTpOHcTBAa MeMOpaHbl M3 0OBEMHOM reOpemeTKy,
3aN0JHAEMON 1ebHeM WK ImeCYaHO-rpaBUKHON CMeCHIO.

6.6.3.3 donyckaercs ycrpolictso MI'T Ha HCKYCCTBEHHHIX
OCHOBaHHUSAX, COOPYXaeMbiX B BHIe MeMOpaH 13 06beMHON reopemeTKu
B obofiMe M3 reoTeKCTWIs. MeMOpaHEI MOTYT PaCCUMTHIBATHCS KakK
TU1aBalolnas rwiatgopMa 1 Kak rardopma Ha nosie 6ypoHaGMBHEIX CBaii.
PacyeTH cienyeT BHIONHATD METONAMK KOHEYHEIX 3JIEMEHTOB.
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6.6.4. B 30Hax ¢ H30OWTOYHON BJAKHOCTLIO

6.6.4.1 BogonponyckHoe COOpyXeHHe HEOOXOAMMO MpPOEK-
THPOBaTh COBMECTHO ¢ MEPONIPMATHAMH MO OTBOAY BOAH OT CTPOH-
TeJIbHOM ILTOLAAKM B COOTBETCTBHH C I.iI. 6.3.1 — 6.3.3.

6.6.4.2 B MeCTax ¢ MECTHRIMH IMOHMXEHUAMM (YIITyONEeHHIMH),
3aIOJTHEHHBIMM BOXOW W HaXOMSILLIMMHUCS B HEMOCPEACTBEHHOM G/TM30CTH
OT 30HBI nIpoekTHpyeMoit MI'T, HeoGxoaMMO NpeMycMaTpMBaTh 3alt0JIHEHHE
TIOHMDXEHUH MECTHBIM [JIMHICTHIM IPYHTOM, 0pOpMJISISL €ro B BUE 6EPMbL
BbIcoTOI 0,2-0,3 M Hal yDOBHEM €CTECTBEHHOI MOBEPXHOCTH C IOTNEPEYHBIM
YKJIOHOM OT Bepxa orchinku 0,02-0,04 B cTopoHy pycia BOXOTOKA.

6.6.4.3 OTKOC HachINM Hajl TPYHTOBOI 0060fiMO# NMpoBepAeTCA Ha
MECTHYIO YCTOWYHBOCTD, NIPU HEOOXOAMMOCTH €TrO YMOJaXHUBaHHUS
TIPOBOANTCS TEXHUKO-IKOHOMMYECKHI1 aHAJIM3 BapMaHTa YMJIMHEHUS
MI'T win apMHpOBaHHMS HACHIMH.

6.6.4.4 Tlpn BeICOTE HAchIU Haj TpyGoii 6omee 12 M HacwINb B
npeaenax IMPUHbLI TPYHTOBOH 0GOUMEI U 1O 10 M B KaXIYI0 CTOPOHY OT
TPYHTOBOI 0GOMMBEI IOJDKHA apMUPOBATLCS.

6.7 InnpaBaugeckue pacuersl. O0uMe NOJOKEHHS

6.7.1 Ocobennoctd KOHCTpyKUMH MI'T u npeanonaraembie
ycnoBus ee paGoTh Kak F'HOKON TpyObl He MO3BONAIOT 06GECIIEYUTH
repMETHYHOCTb CTHIKOB, TaK KaK He MpeJyCMaTPUBAET YCTPOMCTBO
dyHnaMenTa. D10 ABALETCSA NPEIATCTBUEM B 00ECIIEYEHUH YCTOHYHMBOTO
HAIOPHOTO WIM IOJYHANOPHOro peXyWMa NPOTEKaHUsI BOJAHOTO MOTOKA
C pPacyeTHBHIM H MaKCHMaJIbHBIM pacxoloM. [103ToMy Ha IOCTOSTHHBIX
zoporax MI'T npoektupyercsi ¢ 06s13aTenbHbIM 06ecredeHueM paGoThl B
6e3HATIOPHOM pEXHME.

Pa6ora MI'T B HAaMOPpHOM WM MONYHANOPHOM peXHMe JOMyC-
KaeTCs TOJMIKO Ha BPEMEHHBIX AOPOrax NmpH coG/IIoIeHHH TpeGoBaHUMI
CHull 2.05.03-84*, i1.1.14, KOTOPHIM OrOBOPEHH TPEGOBAHMUA:

- MPeayCMOTDPETh TOJA OrOJIOBKaMU NpPOTHBOPUNBLTPALMOHHBIE
3KpaHbI;

- o6ecneyuTh BOSZOHENIPOHMLIAEMOCTb UWIBOB MEXAY TOPLAMHU
3BEHbEB M CEKUMAMHU GYHAAMEHTOB,

- 06eCNEeYUTh YCTOUIMBOCTD BMEIAKOW e TPyOy HACHITIH TIPOTHB
Hanopa 1 ¢pUILTpaLnHy;

- MpeaycCMaTpHBaTh ClIELIMATLHbIE BXOAHbIE OTOJIOBKH;

- rapaHTHPOBATh HAJEXHOCTh KOHCTPYKLIMM U YKPEIUIEHHS PYCJl
Ha BXOJIE Y BBIXOJE.
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6.7.2 MI'T oTnMYalOTCA OT TEXHHYECKH [IaIKUX TPYO CyllecT-
BEHHO OOJbIel HIepoXoBaToCTh0. CpefiHee 3HaueHHe KoadbduuueHTta
mepoxosaroctu n = 0,025-0,03 gas Tpy6 nuamerpom o 3,0 M, rae
npuMeHseTca rodp pasmepom 1o 152,4 x 50,8 mm. st Tpy6 muameTpoM
6onee 3,0 M ¥ pUMeHeHHH GobILKX pa3MepoB rodbp KoahPUUUEHT
LIepoXoBaTOCTH MoXeT nocturats 0,04 u xaxe 6onee. D10 NPUBOAMT K
He0OXOOUMOCTH yBeIn4eHHus ykIoHoB MI'T no cpaBHeHMIO C IIaKUMHA
TpyoamH. 3HayeHHE KPUTHUYECKUX YKIOHOB B roPpUpPOBaHHBIX TPy6ax
pocruraer 0,02-0,03.

6.7.3 dnsa obecneyeHuss MaKCHMaJIbHOTO MCIOJIb3OBAHMS
BoIonponyckHoi cnocobHoctn MI'T nomxHo obecrieynBaThCst o610~
IeHUe TpeGOBaHMS O MPEBLIIEHNU YKIOHA TPYOH HAJ KPUTMYECKHM
ykioHoM (i, > i) u ykioHn MIT nonxuu 6uiTe 6onee 0,02-0,03 u
XenareabHo He meHee 0,01,

6.7.4 [Tng rapanThu coXxpaHeHHs GE3HANOPHOro pexuMa mpore-
KaHM$ NoTOKa B TPybGe pacueTaMu NODKHO OBITh 0DecrneyeHo HAIH4YHE
3a30pa MEX/Iy MOBEPXHOCTHIO IOTOKA 1 IEJILITH CBOAA B TPYGe AMaMeTpoM
10 3,0 M He MeHeel /4 oTBepcTHs TPYOHI, a B TpyGax AuameTpoM Gonee
3,0 M — He meHee 0,75 M.

PexoMeHIauuy MO ruapaBIMYECKHM pacdyeTaM NPpUBEAEHH B
npwioxeHuu E.

7. ITPABIJIA TPOU3BOACTBA U ITPUEMKMU PABOT

7.1. Obume noJoxeHHs

7.1.1 CTpouTebHO-MOHTaXHEIE PaGOTH MO coopyxeHuio MI'T
JOJDKHEI TIPOM3BOAUTHCA MO YTBEPXACHHOMY NPOEKTY MPOM3BOIACTBA
paboT, COcTaB/ICHHOMY Ha OCHOBaHHMH pabouux yepTexelt Ha BCce paGoThI
10 BO3BEIEHUIO COOPYXKEHHS.

Coopyxexne MI'T npH OTCYTCTBUH IPYHTOYTUIOTHAIOLUMX MATITHH
M PYYHEIX MEXaHH3HPOBAaHHbIX TPAMOOBOK HE HONYCKAEeTCs.

7.1.2 Coopyxenue MIT npu oTpHUATEJIBHON TeMNeEpaType
BO3RYyXa, a TAKXKe PR [OMOXHTEbHON TEMIIEPATYPE BO3AYyXa H HATHIUH
BEYHOMED3JTBIX IPYHTOB NODKHO NPOU3BOAUTECSA B KpaT4aliine CPOKH
6e3 nepepriBa B BRIIIOJHEHHH CIEAYIOUIMX OTACABHEIX OCHOBHBIX
onepauuit u Bcex paGoT B IEJIOM:

- PHITbE KOTJIOBAHA,;

- OTCHINKA MTOAYIUKH Ha TOJHYIO €€ BbICOTY,;
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- MOHTAX M YCTaHOBKA CMOHTHpoBaHHOU MI'T,

- YCTPOMCTBO rpyHTOBON OGOMMEI (MPH3MHI) A0 ypOBHSA
FOPHU30HTAIBHOrO AMAMeETpa.

Mpu nocrpotike MIT Ha BEYHOMEPITILIX TPYHTAaX, KPOME TOTO,
CHemyeT:

- BHINOMHATD PaGOTH 110 COOPYXEHMIO TPYOBI H HACKIITY OKOJIO HEE
IO BO3MOXHOCTH B KOHIE 3UMH WIH BECHOH:

- Ha BpeMsI CTPOMTEJILCTBA 06ecrieyHTb GecipenITCTBEHHEIM OTBOJ
MOBEPXHOCTHHIX BOJ;

- He NOMYCKaTh YHMYTOXEHHUA MOXOPACTHTENLHOTO NNOKPOBa;

- He JONYCKaTh NPoe3aa TPAHCIIOPTA M CTPOUTENbHEIX MALIHH BHE
TIOXBE3AHKIX JOPOT;

- YcTpauBaTh ogbe3aHble fopord K MI'T myTeM noaCKINKM rpyHTa
TOJIIMHOA B 3aBHCHMOCTH OT HArPY3KH OT TPAHCHOPTHEIX H CTPOH-
TEJILHBIX MALIMH, HO He MeHee 0,5 M;

- B MPOEKTE AODKHBI ObITh MPENYCMOTPEHE! MEPONIPUATHS, HE
J[onycKalue CKOTUIEHHS Boaul BO6IM3U oronoBkoB MI'T Bo Bpems
3KCILTYaTaLHH.

7.1.3 INpu npuemMxe NOCTPOEHHOrO COOPYXEHMS NO/DKHA OHITH
TIipeAbsABICHA Clieayiollias JoKyMeHTauuda: yeprexu MI'T, Ha xoroprie
HaHECCHHI COINIACOBaHHbIE M3MEHEHHS; aKThl OCBUAETEILCTBOBAHUA U
aKTh NPOMEXYTOYHOH MPUEMKH OTBETCTBEHHBIX KOHCTPYKUMHU H
CKPHITHIX paboTr (YyCTpO#CTBO OCHOBaHHIH, MOHTaX KOHCTPYKLHH,
yCTPOMCTBO NOMOJMHHTENBHOTO 3alIUTHOTO MOKPHTHSA M JIOTKOB,
rpyHTOBast obchinka (06oitMa) MIT); akt oceuaeTenscrBoanns MI'T B
LI€JIOM; IACNOPT Ha NOCTABIEHHbIE CTPOUTE/IbHBIE CTAIbHEIE KOHCTPYK-
LU, AOKYMEHTHI O COIJIaCOBRHHM HOIMYIUEHHBIX NIPU CTPOUTEILCTBE
OTCTYTUICHHIA OT NIPOEKTA; CBOAHAA BEAOMOCTh YKa3aHHKIX IOKYMEHTOB.

7.1.4 KoHTpOAb KayecTBa M NpHeMKa paboT nonxHu obecne-
YMBATh: BLICOKOE KAYECTBO BRIIONHAEMBIX PaGOT M NOJIHOE COOTBETCTBUE
HUX YTBEPXIACHHOMY NPOEKTY M NEHCTBYIOIUMM HOPDMATUBHBIM JOKY-
MEHTaM; COOTBETCTBHE Ka4e€CTBa MATEPHUAJIOB U KOHCTPYKUMHA TpebGo-
BaHMAM YTBEPXICHHOTO IPOEKTa U FOCYAApCTBEHHBIX CTAHAAPTOB;
CBOEBPEMEHHOE OCYNIECTBIEHHE IIPOMEXYTOYHON MPHEMKHM BHIMOJI-
HEHHBIX paGoT ¥ NpaBWIbHOE OPOPMICHHE COOTBETCTBYIOMIEH NPOM3-
BOJCTBEHHO-TEXHHYECKO JOKYMEHTAIIUH.

J10 NpHEMKH CKPHTHIX pabOT ¥ OTBETCTBEHHHX KOHCTPYKIIHH
3anpeliaercs MPOU3BOAUTL NOCHeAyIomMe paboT (Hanpumep, ycra-
HOBKY MI'T Ha HEIPMHATYIO FPYHTOBYIO NOAYLIKY WJIH 3aCHINIKY TPYOH! C
HEXPUHSATHIM JOTOMHUTEILHBIM 32U THHIM NTOKPHITHEM ).
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7.2. TpancnopTHPOBaHHE 3/IeMEHTOB U KORCTpYKImi MI'T

7.2.1 MeTaJUIOKOHCTPYKLUMH C 3aBOAIa Ha MPHUTPACCOBOE NMPOM3-
BOJACTBEHHOE TIPEANPHATHE (MOJHIOH) CAEAYET IO BO3MOXHOCTH
JIOCTaBASITh 6€3 MPOMEXYTOYHHIX TEPETrPYy30K.

Ha nmoauroHax J0JDKHE GHTh OPraHH3OBaHH [JIOWAAKH IS
CKJIaIMPOBAaHHA 3IEMEHTOB, CGopku cexumit MI'T, ycrpoitcTBa IOTKOB M
JOTIOJTHUTENIBHOTO 3aIMTHOTO IIOKPHITHS, C KOTOPHX KOHCTPYKIOHM
JOCTaBJISIIOT HA CTPOHTEJNbHbIE TUIOIANKH.

Ha nepeBo3Ky ceK1uit TeM WIH HHBIM TPaHCIIOPTOM COCTABIISIETCS
NPOEKT.

7.2.2 IIpuTpaccoBhle NMPOHU3BOACTBEHHEIE MPEANPUATUSI, Ha
KOTOpHIX MpoM3BomuTCs c6opka cexuuu MI'T, cienyer pa3Memiars U3
pacdeTa NOCTABKH aBTOTPAHCNOPTOM MIIM TPAaKTOPaMH Ha OOBEKTH
TOTOBBIX CEKLIMH, YKOMIUIEKTOBaHHBIX 3JIEMEHTaMM Kpenexa.

7.2.3 Ilpu nepeBo3Ke METaNNOKOHCTPYKUMI HEOOXOAMMO
TIPUHHMATh MEPH IIPOTUB NOBPEXIEHUA OCHOBHOIO ¥ IONOHUTENLHOTO
NMOKPHITHH, NpeoTBpaINeHUs JedOpMaLIUH 3/IEMEHTOB.

Tlorpy3Ky 1 pa3rpy3ky 371eMEHTOB KOHCTPYKLMH H ITAKETOB CJIEAYeT
TIPON3BOIHMTS C MPUMEHEHHEM CIIELIHANIBHBIX CTpON H Tpasepc. [Toxnem
371EMEHTOB WIH NTAaKETOB CO CTPOMOBKOI 33 OTBEPCTHA 3aNpEIlaeTCA.

3anpelunaercs cOpacRIBATD /IEMEHTHI MM TAKETHI M3 HUX M CEKLIMH
MTI'T ¢ TPaHCIOPTHHIX CPEACTB,

3BeHbA TPYO AMaMETPOM 110 3,0 M pa3pelnaercs nepexaThBaTh N0
FOPHU3OHTAIBHOM TUTOIMAAKE.

7.2.4 T1pn norpy3ke Ha XeJe3HONOPOXHbI! COCTaB HOPMaJIBHOM
KOJIEH U Pa3rpy3Ke C HETO NMaKeTOB 3NeMEHTOB U ceKuui MI'T RoDKHE
BHITIOJNHATHCS TPeOOBaHUA «TEXHHMYECKHX YCTIOBHH MOIpy3KH M Kpen-
JIEHHs rpy30B», M.: «Tpancnopt», 1990.

7.2.5 CxinaaupoBaHH€E MaKeTOB ro)pUPOBAHHKIX JIEMEHTOB
IOJDKHO obecrnieuMBaTh yno6CcTBO CTpONOBKM U OCMOTpa uX. ITakeTh
3JIEMEHTOB CJIeAyeT YKJIaAbIBaTh BEPTHKANBLHO (Ha pe6po) B mtabens c
TIPUMEHEHHEM JEPEBAHHEBIX MPOKIAN0K; B Tabesnb ykiaabBaTh He Gonee
TPEX pAZIOB MAKETOB.

3aMkHyThie cexuuu MI'T ainaMeTpoM 10 3M cenyer yKiIaakBaTh
O BHICOTe He GoJiee YeM B TPH pANIa HA AEPEBSIHHLIE TOAKIALKH.

7.2.6 ITaxeTs! 3/1EMEHTOB B XeJIe3HOXOPOXHBIM NOABHXKHOM COCTAB
CJIeXyeT YCTaHAB/IMBaTh B BEPTHKAIBHOM NOJIOXeHMM (Ha pe6po) He Gonee
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4yeM B [IBa psla, IPUMEHssT HeOOXONMMOe KPEIUIEHUE M MPOKIIAAKHA M3
IIOCOK.

I'lpu morpyske Ha 6oproBrie MawIMHH nakeTsl MI'C Heo6xomMo
pa3Mmelarh B OOUH PAX, YCTAHABAKMBasA HX Ha peOpo, MEXIY MaKeTaMu
YKJ1aAbIBaTh MPOKIIANKY U3 JOCOK WK OpYCheB.

PasMeieHue nakeroB MI'C Ha TPAHCIIOPTHABIX CPEACTBAX HOJDKHO
HCKJIIOYaTh BO3MOXHOCTh Heynpyrux gedopmanuii roppos, moppex-
IeHHs 3alIMTHOTO MTOKPHITHS 3JIEMEHTOB M cekuuit MI'T, a Takoke nx
MOHTaXHBIX OTBEPCTHH.

7.2.7 TMorpy3Ky ceKuuii Ha aBTOMAIUMHBI ¥ Pa3rpy3Ky X CleayeT
OCYLIECTBIATH aBTOMOGUABHBIM KpaHOM, CTpPOIOBKY CEKIUil He0ob-
XOAHMMO IIPOM3BOIUTH MEHHKOBBIM KaHATOM WIHM TPOCOM C NPOKIANKOMA
13 Gpe3eHTa WM Jpyroro Marepuana, MCKIIOYaloIEero BO3MOXHOCTh
ITOBPEXIEHUS LIMHKOBOIO H AOMOJHUTENBHOrO 3aIIUTHOTO MOKPBITHSA,

7.2.8 Tlpu morpy3ke Ha TPAHCTIOPTHBIE CPEACTBA IEMEHTOB U
cexuui MI'T ¢ HaHeCEeHHHIM JONOJIHUTEIbHBIM 3aLIUTHBIM NOKPHTHEM
MX CJIEAYeT YKIaJblBaTh Ha ONIOPHbIE OPYChA C IPUOGUTEIMM K HUM XKTYTAMU
JOPHHTA WM NPOKJIANKAMH, NOKPHITHIMU PA3IETUTENILHBIMU IIPOCIIOH-
KaMH napadMHMpOBaHHON Wi GUTYMUHHPOBAaHHOM GyMary.

7.3. YcrpoiicTBO OCHOBARMSA

7.3.1 Ha noCTOSAHHBIX BOAOTOKAaX CTPOMTENbCTBO HAYMHAIOT C
paboT No COOPYKEHHIO BpEMEHHOTO pYC/ia VISt OTBOAA BOAbI, MPOBOAMMELX
B COOTBETCTBHMM C NPOEKTOM. MeXAYy NOCTOSIHHbIM M BPEMEHHBIM
pYyC/IaMH YCTPaHBAIOT BPEMEHHYIO Nar0y M3 INIMHHUCTHIX IPYHTOB.

7.3.2 Ins ocyuieHUs CTPOMTENbHOM MIOUIAJKH HA BpeMd
COOpYXEHHUsI OCHOBaHHA M MOHTaxa MI'T npoBoasit paGoTh B COOT-
BETCTBHMH € NM.n.6.3.1 - 6.3.3. [I11 0TBOAA MOBEPXHOCTHBIX M TPYHTOBRIX
BOJ, UCTIOJIB3YIOTCA APEHAXH OTKPBITOFO THIIA — KaHaBHI M JIOTKH. BrGop
TPacchl U NMPOEKTUPOBAHHE NPOKOJBHOIO NMpodwis KaHaBbl U JIOTKOB
ONpeaesAOTCA MECTHBIMM YCJIOBUSIMM.

7.3.3 Ins ocyuieHUs IUIOMATKY MOTYT GbITh COOPYXEHEL IpeHaX-
Hble npope3u. JpeHaxHbie npope3un 3¢ heKTHBHE NMPH OCYLIEHHHU
TPYHTOB, 06J1aaI0NIUX OTHOCUTE/IbHO BhICOKO#H BONONPOHUIIAEMOCTDIO.
JlHO pope3u ciemyeT ycrpauBaTh U3 BOAOHENPOHHLIAEMOTO IPYHTa CJI0OEM
0,15-0,25 M ¢ BTpaMGoBEIBaHMEM B HeTO eGHs. [Ipy pacueTHOM pacxone
Boanl Gosee 0,5 1/MMH B NPOPE3U PEKOMEHAYETCA YKIAaAbIBATH
ApeHaXHbIe TPYObl C MUHUMAILHBIM IMAMETPOM 125 MM.
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HAns mepexsaTa TPYHTOBLIX BOX, IOCTYNAIOMMX C HAlODHOM
CTOPOHBI, UCIIOMIL3YIOT OTPAXKIAAIOLINE APCHAKH.

7.3.4 YcTpoMCTBO €CTECTBEHHOrO OCHOBAHUS, B TOM YHUCIE C
3aMEHOH TpyHTa, XOJXHO BKIIOYAaTh KOMIJIEKC paboT, KOTOpHIR
HeOOX0AMMO BHINTOJIHATD IS 00ecnie4eHHs: pABHOMEPHOTO M HaIEXHOTO
ONMHPAHHA KOHCTPYKUHUH Ha TPYHT, YIUIOTHEHHHIH He MeHee ueM 10 0,95
MaKCUMAaJIbHOM CTaHAAPTHOM TIJIOTHOCTH.

Ipu ycTpoiicTBe necyaHo# NOAYLIKA HA €CTECTBEHHOM OCHOBAaHMH
WIX HAa TIOATOTOBJIEHHOM IDYHTOBOM OCHOBaHWHM (NpH 3aMe€HE IPyHTA)
TPYHT NMOAYIUKH TAKXKe MOAJIEXHUT YIUIOTHEHHIO HE MeHee yeM jo 0,95
MaKCHMAaJIbHOHM CTAHIAPTHON ILTOTHOCTH.

Jns BogonponyckHbIx coopyxeHuit ¢ MI'T (xpyriauix Tpy6
JnuameTpoM Gosee 3 M, TPYO MOHMXEHHOH BBICOTHI, 3JUIMIICOBHIAHBIX),
KpOMe 3aMeHBI PYHTa B OCHOBaHHH, MOXET YCTPauBaThcsl MEMOpaHa U3
o0BeMHOI reopelIeTKH B 060iiMe U3 apMUPYIOLNIKX ITOJIOTHUIL reo-
TeKCTWIst. Ha CKaNIbHBIX M NOJYCKAJIbHBIX OCHOBAHHAX MEMODaHLI He
YCTPaHBalOTCS.

7.3.5 PaGoOTHI MO MOATOTOBKE OCHOBAHMS BKIIOYAIOT:

- BHIpE3Ky KOTJOBaHa Ha IMYOUMHY 3aMEHBI KOHAMIMOHHBIM
TPYHTOM;

- TPaHCNOPTHPOBKY M YKIAAKY KOHIHIUOHHOrO rPyHTa U IPYHTa
MOAYIIKH,

- YIUIOTHEHHE TPYHTa €CTECTBEHHOTO OCHOBAHMS U MOAYILUKH ITOX
MI'T rpyHTOYIUTOTHAIOIIUMH MalllHHAMU MJIH BUOPOKAaTKaMH;

- yCTpOUCTBa MOAYIIKH C NMPUMEHEHHEM IKCKaBaTOPOB WM
9KCKaBaTOPOB-IUIaHUPOBLIMKOB;

- Hape3Ky JIoXa 1of TpyOy MpUcIoCcOGICHHEIM A 3TOH LeIH
aBrorpeiiepom, 060pyIOBaHHBIM CHIELHAIBHARIM IIPO(PHABHEIM HOXOM,
WK 6yJIbI036POM C AaHAIOTHYHRIM 000PYAOBaHHEM OTBaja.

7.3.6 IpyHT NOAYWIKM OCHOBAHHUS CJIEAYeT OTCHINIATh B KOTJIOBAH
H YIUTOTHATE cyiosMu. Kaxnsii cioit TomuuHoi He 6onee 0,5 M KopkeH
GBITH YIUIOTHEH HE MEHEE YEM 3a [IBa IIPOXOJa [0 OAHOMY CJICAY.

Ilpu ynIOTHEHUH TPYHTA MTHEBMOIIMHHBIMH KAaTKaMH TOJLIMHY
CJ1041 CJIeAyeT MPUHUMATD He Gonee yeM 0,3m.

Ilocne yrioTHeHHs NOOYIIKY CIOENYET OTCHINATh HYJIEBOM CJIOH
TPYHTAa ¥ YIUIOTHHUTh €r0, KCIIOJIb3YSI T€ K€ MAIIMHEI H TY X€ TEXHOJIOTHIO,
YTO U NPH YCTPOHCTBE IMOMYLIKH.

Ecmu MI'T ycTaHaBnMBaeTCst HENOCPEACTBEHHO HA MOAYLLKY, TO
IOBEPXHOCTHU IOTYLIKM MPUAAETCS TpeOYeMBIi CTPOHTENBHEIN IOABEM.
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I1paBHNABHOCTD CTPOHTENBHOTO HOABEMA KOHTPOJTHPYETCS
HHUBENMPOBKOA HE MEHEE YeM B TPEX TOYKAX: ITOJ OCBIO MyTH ¥ KOHLIAMH
MIT

7.3.7 Ecii mpoexTOM IpeLyCMOTPEHA OTCHHIKA HYJIEBOIO CJIOS
FPYHTa Ha NpeBApUTENbHO YIUIOTHEHHOS OCHOBaHHKE, TO NOCHEAHEE B
3TOM CJTy4ae ZOJDKHO OBITh YIUIOTHEHO Ha IIMPHHY HEe MEHEE 4 M B KAXIYI0
cropony ot oci MI'T ans ogroouxoBuix MI'T n ne MeHee D-n+(n-1)b+4
Uit MHOTOOYKOBBIX MI'T no To# Xe TeXHOJIOTHH, YTO U TTOAYILKA, Tae
D — nuamerp MI'T, n — 4uuc0 0MKOB, b — paccTOSIHME MEXIY OCAMH
MIT.

7.3.8 Ilpu ycTpo#CTBE OCHOBaHUS, KOTa2 B HEM HeobxoauMa
BhIpe3Ka Jioxa nog MI'T, ee cieayer MpOM3BOOMTE aBTOrpeiaepoM,
000pYIOBaHHEIM IIPOGUIMPOBAHHEIM HOXOM WIH HAYEPHO GYJIBIO3EpOM
C MoCcHeRylolIes OTIEAKON BpYYHYIO No WabioHy C paAnycOM KPHBO-
JIMHEWHOM KpOMKHM, paBHHIM paauycy MI'T no cpeaneit muauu rogpos
(puc. 14). Otknonenue npoduad rpyHTOBOTO JIOXA OT mabroHa He
JAOJDKHO NPEBHIIATE 2-3 CM.

Puc. 14. Boipeska zpynmo6ozo a40xca no wabaony:
1 — wabaon; 2 — nodxaadxa u3 6pycves; 3 — nyaeeoii caoii;
4 — eepx nodywxu

7.3.9 Nocne ycraHoBku MI'T B IpOEKTHOE NONOXEHHE HA
NpodHIMPOBAHHOE JIOXE CENYeT Mepes YCTPOUCTBOM rPYHTOBO#M
060HMBI NPOU3BOAMTD NOACHIIKY I'PYHTA B 3a30PEI MEXTY NOBEPXHOCTHIO
HUXHeH Yyactu MI'T 1 rPyHTOBKIM JIOXEM M €T0 YIUIOTHEHUE GEeH3u-
HOBBIMH WY AU3€NbHBIMH TPAMGOBKAMH C TOXWITHIKOBKOM BO BNaWHAX
rodppos. TpamGoBKH NpH YNNOTHEHUH I'PYHTA Pa3MEIAIOTCS Ha
paccTosAHUM 5 cM oT rpebHeit rodpoB.

Hyneso# cioit rpyHTOBOM 060iiMBI HEOCpeACTBEHHO Bo3ne MI'T
CJIeAyeT AOYIUIOTHATH BUOPOKATKAMM 32 OXUH-ABA- NPOXOJAa MAaNIMHbI
BHOJIb CTEHOK TPYOBI. B cityyae HCno/1b30BaHusI 1Sl YIUIOTHEHMS TPYHTA
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000iMEI MTHEBMOKATKOB JOYTUIOTHEHHE HYJIEBOTO CJIOSL BO3JIE CTEHOK
TPyOHl CAENYeT NPOM3BOAMTL PYYHHIMH TpamM6GoBkaMu uiau BHGpo-
TUTHTaMH.

Ecan tpy6y ycTaHaBIMBAIOT Ha IVIOCKOE OCHOBAHHUE, TO IIOACHIIKA
IPYHTa B HHXHHE YETBEPTR TPYOH C YIUIOTHEHHEM TPaMOOBKaMHU WK
BHOPOIUTHTAMHM C MMOAIITHIKOBKOM MPOU3BOAKTCA 10 oxBaTa MI'T rpyRTOM
He MeHee YyeM Ha 120°. [Tocneayioinee yrutoTHeHHe IPYHTa BOIJIE TPYOH
TIPOM3BOIAT TaK XK€, KaK NPH CpOGHIMPOBAHHOM JIOXKE.

7.3.10 Ilpn ycrpoicTBE OCHOBaHHSA B 3UMHEE BPEMA ISl 3aMEHbI
TPYHTa OCHOBAaHHMSA M YCTPOMCTBA MOAYIIKH Pa3peIaeTcs] MPUMEHATh
TOJBKO TaNHH (CyXOo# WM CyxOMep3/hi HecMep3IIMMACA) IPYHT U
YIUIOTHATDH €ro TpaMOylOIIMMH MAalIMHAMH 10 MEPE OTCHINKH, HE
JIONYCKAsi CMEP3aHHUSA B PHIXJIOM COCTOSIHHH,

7.3.11 Ko1yioBaHH noJ NpoTHBOGHIBTPALMOHHEIE IKPAHKI
clieayeT OTPhIBATh NapaUIe/IbHO C IOATOTOBKOM KOT/IOBaHA 10 IORYIUKY
M TOCJie YOAICHUA BOAB 3aNONHATH (B 3aBUCHMOCTH OT TpeGOBaHMI
NpoeKTa) INMUHOIMEGeHOYHON WIX LHEMEHTHO-TPYHTOBOH CMCChIO WIH
GETOHOM C NOCIOHHBIM YIUIOTHEHUEM BHOPOIUIMTAMH.

7.3.12 KOHTPO/b IUIOTHOCTH TPYHTa €CTECTBEHHOTO OCHOBAaHMSA
NMYTH TPOBOAUTCA NMOCNE OKOHYAHHA paboT MO ero YIJIOTHEHHIO.
KOHTpPONb IUIOTHOCTH IPYHTa OTCHINAHHON MOAYLIKM OCYIECTBISETCS
TIOCJIE €€ OTCHINKH ¥ YIUIOTHEHHUs 1O BCew winHe MI'T,

KOHTpONDb MIOTHOCTU rPYHTOBOH NMOAYWIKH, YKIaXbIBAEMOU
B3aM€H CNaboro rpyHTa OCHOBaHHS, OCYLIECTBIAETCS Yepe3 KaXkabie
0,5 M BricoThi noaymikd. KonnyecTBo npo6 A0/DKHO 6BITh HE MEHEE IBYX
B KaX/10it TouKe.

II1OTHOCTH MEeCYaHBIX FPYHTOB KOHTPOJHPYETCA NMpuGopoM
KopasieBa, a me6eHUCTO-TaJICYHHKOBHX U APECBAHO-TPaBUMHLIX —
METOIOM JIYHOK (CM. npunoxenue JI).

Peaynsrarhl KOHTPOJA 3aHOCATCS B aKT Ha CKPHITHIE paGOTHI.

7.3.13 Ha cnabbix OCHOBaHHUSAX IS YMEHbIIEHHS 06BeMa 3ame-
HSIEMOTO IPYHTA M JIYYILIETO PaCIPEACICHUA HATPY3KH OT TPYGHI M HACHIH
PEeKOMEHIYeTCsl YKiIaika MeMOpaH U3 06beMHOMN reopelIeTKy, 3anoi-
HeHHo# [II'C wnu me6HeM (puc.15).

Yknanka reopemeToK Npou3BOAKTCA M0 CIeAyIOLIEH cxeme:

7.3.14 3BeHbs reOpEIETOK YCTAHABRNKBAIOT CIIENYIOLINM 06pa3oM:

- C NOMOIBIO HATAHYTHIX WHYPOB GUKCHUPYIOT MJIAHOBOE
NOJIOXEHHUE KAXIOro 3BEHa BJIO/b TPYObI;

- 3BEHO reopeileTKN PaCTATHBAIT M KPENAT K OCHOBAHHUIO
IITHIPAMH JUIMHHEIM KpaeM (A) BAOJIb HACHIITH,
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- CIEAYIOLIHME 3BEHbS TeOPEUIETKH PAaCTATMBAIOT M YCTAHABJIMBAIOT
BIUTOTHYIO K NPEIBIAYIIMM O KOPOTKOMY Kpalo peweTkn (B), pebpa
3BEHBEB 3aKPEIULAIOT CKPENKAMM.

Takas nocienoBaTEbHOCTh YCTAHOBKH 3BEHBEB Ire€OpPEILETOK
(puc.15) ocyniecTRAAETCA Ha NMPOTKEHNH BCel IIMHBI apMUPOBaHHUS.

B

Puc. 15. O6wuii 6ud zeopemsemru
@ pabouem (pacmarymom) cocmosnuu

7.3.15 B cepenuHe HachlM Ha BCIO LINPMHY 3BEHbS] TE€OPEIIETOK
YCTaHABJIMBAIOTCA YepeNOBAaHUEM KX B MOMEPEYHOM H NMPOIXOJLHOM
HanpamJIeHUH, a pebpa reopelieToK TakkKe CKPEIUIAIOTCA CKPEIKaMH.

7.3.16 Kpas reopeneTok Kpemnar WTHIPIMH K OCHOBaHHIO C IIaroM
1,5-2,0 M 1o BceMy IIEPHMETDY, NPU 3TOM CJIEAYET KOHTPOJIMPOBATh
Napajuie/IBHOCTb CTOPOH I€OpPEeILETKH.

ITocne OKOHYaHHSA YKJIAJKH I€OPEUIETOK NMPOBEPAIOT Kauy€eCTBO
BHIMOJIHEHHBIX paGoT H 0(POPMJISIIOT aKT Ha CKPBITbie pabOThI.

7.3.17 3axkpernieHHYI0 reopemeTKy 3aCHIaloT FPYHTOM C (hPU3HKO-
MEXaHHYECKHUMM XapaKTePUCTHKAMM, COOTBETCTBYIOIIUM MPOEKTHHIM
(mecok, necyaHo-rpaBuitHas CMech, 11e6€Hb U T.1.). [PyHT OTCHINAIOT B
siYeHKH ¢ U3GBITKOM C YUETOM NMOCHEAYIOLIEro yrioTHeHus. Ilpu
BbITIOJITHEHHH 3TOM TEXHOJIOTHYECKOH Onepaunu HeOGXOMUMO CIIETUTD,
4yTOGRI KOJIECa IOrpy34uKa He AehOpMHUPOBAIN peOpa pELIETKH.

7.3.18 IlpeaBapuTe/bHYIO IUIAHMPOBKY IMOBEPXHOCTH OTCHINKH
BBIMOJIHAIOT 6yJIBI03€pOM Ha ITHEBMOUIMHAX 33 OAMH-ABA MPOXOJa 10
OIHOMY CJIeLY.

3Tty paGoTy BHIOJHAIOT MONEPEYHBIMU U MPOAOJBHBIMH
rmpoxoaaMH Ha 2-it paboyeit CKOpoCTH, HAYHHAsI OT TOPLIOB HACKITIM (CO
CTOPOHHI OTOJIOBKOB) C IIOCTENEHHBIM IIEPEMEILIEHUEM K €€ CEPEIHHE M C
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niepeKpeITHEM Npeasiayniero cioda Ha 0,5-0,8 M. Ucnonb3oBanue
6y/ibIO3epa Ha TYCEHMYHOM XOOy He JONYyCKACTCA.

7.3.19 Ipu BLIGOpE YIUTOTHAIOUIETO MEXAHH3MA CJIEAYET YIUTHIBATh
HEOOXOOUMOCTH TIIATENBHOCTH YIUIOTHEHHS IPYHTa, IIOMELIAEMOTO B
060iiMy 110 BCeil €€ WHUPUHE, BKIAIOYAA OTKOCHYIO 4acCTh.

7.3.20 Ins Toro, w06kl 3aMOIHUTENb FEOPELIETKH HE BHITECHSUICS
13 A4EeK oA Harpy3koit, Mem6pany o6opadyuBaloT reorexcrwieM. s
3TOTO fepel pacKAaaKo¥ reopemieTKH MO BCeM ITomaau cJos
PacKJIaAkIBaIOT Ir€OTEKCTIB ¢ 00S13aTEIBHBIM NEPEXIECTOM MOTOTHHMIIL,
OCTaBMB C OJHON CTOPOHH JUIMHY NOJIOTHHILL TaKyl0, YTOGH! CBEpXY
HAKPHITh N€OPELIETKY C HAMTOJHUTEIIEM.

7.4. Montax MIT
7.4.1. Obwue nosoxcenun

7.4.1.1 B 3aBUCUMOCTH OT MECTHBIX YCIOBHIT MOHTHpOBaTh MI'T
AMaMETPOM J0 3 M ¢ HONTOBEIMH CTBHIKAMM BHAXJIECTKY Ha CTPOHTENLHOM
IUIOINAMKE CIEAYET M3 CeKUMit, MpeaABapHTENLHO COOMpPaEMBIX H3
OTHEJBHAIX 3JIEMEHTOB. BOIONMpONyCKHEIE COOPYXEHHS apOYHOTO THIIA
u MI'T 6onbmnx IMaMeTPOB MOHTHPYIOT M3 OTHENBHHIX 3JIEMEHTOB Ha
crpoiinnoniaike. PeXoMeHAyeTCsl B 3TOM Cllyyae Ha NOJMIOHax
NPOBOAUTbh KOHTPOJBHYIO COOPKY (M2pKMPOBKY) U YKpPYIHEHHE
3JIEMEHTOB 0 rabapHTOB, YIOGHEIX K MepeBo3ke (2-4 nucra). Mapku-
POBKA KpacKoit 00s13aTesbHa.

Koraa BosmoxHa gocraBka cexuuit MI'T Ha o6BbeKT aBTO-
TPAHCIIOPTOM WJIH TPAKTOPaMHM M YCTAaHOBKA MX KPaHOM, OCOOEHHO B
paltoHax ¢ pacyeTHOH MUHHMAIBHOMU TEMIIEPATYPOit HapYXHOTO BO3yXa
Huxe MuHyc 40°C, cnmoco6 MOHTaXa M3 CEKIHt U YKPYNHEHHBIX
3JIEMEHTOB JOJIXEH OBITH OCHOBHHM. [Ipy 9TOM pexoMeHAyeTcCs
npou3BoauTh MOHTaX MI'T «c konec» cpa3sy B IDOEKTHOE MOJIOXEHHE.

JnuHy CeKUMM CneayeT Ha3Ha4aTb, NCXOAA M3 3aJaHHBIX POCKT-
HBIX aauH MI'T, 4 pekoMeHayeTca NpUHUMaTh He Gonee 10M. B
MPOMEXYTOUHRIX CEKLHAX YUCIIO 3BEHLEB JOJDKHO ORITh HEYETHBIM.

7.4.1.2 Coopky MI'T caenyeT oCyLIECTBIATS COITIACHO MOHTAXHOMK
CXEMe, Onpene/isieMOi B MPOEKTE IIPOU3BOACTBA paboT. MOHTaXHasi CXeMa
OOJKHA NMPEeAYCMATPHBATh: NMOPAJOK YCTAaHOBKH rodpUpOBaHHbBIX
3JIEMEHTOB MPU COOPKe U OOBEAMHCHUH CEKUMMH, MOPAAOK NEPEBO3KHU
CEKUMH, MOpANOK YCTAHOBKH GOJTOB, CXEMY CHELIMAIBHREIX CTAXEK,
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OCHACTKH M nmoaMmocreit it kpewieHusa MI'T quameTpom Gonee 2 M B
MONEepeYHOM CEYEHHH BO BpeMA COOPKH.

7.4.1.3 B KOMIUIEKT HHCTPYMEHTOB U1t MOHTaXa MI'T no/mkHH
BXOIUTH TOPLIEBHE KIIIOYH, IOMHKH, KPIOKH C KOJIBLIAMH, SJIEKTPHIECKHE
WIH ITHEBMaTHYECKHE IaitkoBepThl, MONOTKH, 10 MOHTaXHEIX 6OJTOB
UTHHOM 75 MM TOTO Xe IuaMeTpa, YTo M paboure GONTH. DTH GONTH
CJIEXYET IPUMEHATH ULl BpeMEHHOM CTAXKH ropupOBaHHHLIX IHCTOB, H
OHH He JODKHBI OCTaBaThCA B KOHCTPYKLMHU.

7.4.1.4 IIpoexT npou3BOACTBa paboT NOIXEH YYHTHBATh OCOGEH-
HOCTH YCTAHOBKM METALTOKOHCTPYKUHI B NPOEKTHOE ITOJIOXEHHUE B
3aBUCUMOCTH OT BEPXHEro ouepTaHua moaymku moa MIT. Ilpu
OCHOBaHHMH, CIUIAHHPOBaHHOM 6e¢3 ycTpoiicTBa sioxa miss MI'T nuna-
MeTpoM 10 3,0 M, nomyckaiorcsi MOHTaX MI'T psiioM ¢ IPOEKTHOIM OChIO
M Tocnenyiolas HaKaTka ee B IPOeKTHoe nonoxenue. Ipu cnpodu-
JITAPOBAHHOM OCHOBAHHMH CEKLIMM TPYOHI CIeIyeT YCTAHAR/IMBATh KPAHOM
¥ OOBEIHHATL HA MECTE.

7.4.1.5 MoHTaX TpyO C MOHOJMTHBIMM MJIH COOPHBEIMH OrOJIOB-
KaMH J0JXEH HAaYMHAThCA cO cO0pKH (yHNaMEHTHOM YaCTH HH30BOTO
OroJIOBKa € Mocaeayoumel ykiaakol MeTaJUIH4eCKHX KOHCTPYKUMMI
COOPYXEHHA (CeKLHH, 3NEMEHTOB) U 3aBEpPIIEHUEM YCTPOMCTBaA
OTOJIOBKOB.

7.4.1.6 Tlepen HayanoM paGoT cleayeT MPOBEPUTh HATHYNE
MapKHPOBKH, OTOPaKOBaTh 3/IEMEHTH!, BHITIPABUTb IOTHYTHIE MECTA
JIePEBSTHHBIM MOJIOTKOM H PA3JIOXKHTb 3/IEMEHThI M ALMIMKH C KPETIEXOM
Baoib ocu MI'T.

Ilpu oT6pakoBKe 3/1€MEHTOB H Kpenexa CleayeT NpPOBEPATH
MapKHMPOBKY JIEMEHTOB, FEOMETPHYECKHE pPa3Mephl JIEMEHTOB M
Kpernexa, KaYyeCTBO 3alIHTHOTO NIOKPBITHS.

Mapka aneMeHTa ycioBHO 0603Hayaet auaMetp MIT u TomumuHy
nucta. Ha kaxnoM nakere roppupoOBaHHBIX 3JIEMEHTOB A0/DKHA OBITH
6HpKa C yKa3aHMEM MapKH 3/IEMEHTA, MAaPKH CTAJTH, TOJLMHE! 3JIEMEHTA,
Juamerpa MI'C, 3aBoa-U3roTOBHTENS U roAa BhlllycKa. [eoMeTpHueckue
pa3Mepsl 3JIEMEHTOB KOHCTPYKIMH M KpelexXa HOMXHbl OTBEYaTh
TpeOOBaHUAM MIPOEKTA.

IToBepXHOCTh OCHOBHOIO (LIMHKOBOIO HJIM aJlIOMHHHMEBOroO)
3aLIMTHOTO NOKPHITHS TPYO HE AOJDKHA MMETh BHAMMAIX TPEILMH, 3a00WH,
HAIUILIBOB Ha CTHIKYEMbIX MTOBEPXHOCTAX M MECT, HE NMOKPHITHIX 3THM
33UATHBIM MOKpHTHEM. MCITONB30BAaHHE 2JIEMEHTOB C YKa3aHHHIMHU
nedexramu He gomyckaercs. JedekTr 3aWIMTHOrO MOKPHITHS YCTpa-
HSIOTCS1 3aBOAOM-M3TOTOBUTENIEM.
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7.4.1.7 KayecTBO AONMOJHHTENLHOTO 3alIHTHOIO MOJIMMEPHOIO
MOKPHITHA, KOTOPOE HAHOCHTCA B 3aBOJACKHX YCIIOBHSIX, HOJIKHO
MPOBEPATHCA HA CIUVIOMTHOCTD M OTCYTCTBHE OTCIaHBAHMUS.

ConpHkacaomuecs: MOBEPXHOCTH 3JIEMEHTOB M Kperexa Heob6-
XOIHMO OYHUCTHTD OT IPA3H U IIOCTOPOHHHUX YACTHII.

7.4.2. Cbopxa cexyuii na nosuzone

7.4.2.1 [Tepen c60pKo¥ CEKLMI BHIIOHAIOTCH HOATOTOBUTEIbHbIE
paboTHl: pasmellaloTca nakernl ¢ MI'C, okafiMusioniMe yronku, smmKu
C KpenexoM, HEOOXONUMBIA HHCTPYMEHT M, €CJIH Tpebyercs, mepen-
BHXHasl 3JIEKTPOCTAHLMA YU KOMIIPECCOP.

7.4.2.2 PexoMeHayeMas TOCAENOBATETbHOCTb YCTAHOBKH JIEMEH-
TOB NpH cBopKe CeKUUH nMpuBeleHa Ha puc. 16. BHauane HeoGxoaumo

(anemenmHt 7,8,9)

Puc. 16. ITocsedosameavuocmy cbopxu cexyuu mpybot omeepcmuem 1,5 m
u3 omoeavHvix 36eHvee (6ud c mopua):
a - 6eAUMUNA COBUNCKY NPOOOALNBIX CINBIKOG, Kudpamu noKaA3aK ROPAJOK
ycmanoexu 3semenmoe npu o6sedunenuu 3eenves A u b

co6paTh 3BEHbS B BEPTHKAJIBHOM NMOJOXCHUH (3JIEMEHTH yCTa-
HABIKBAIOTCA Ha pebpo) ¢ IMOCTAHOBKO OrpaHMYEHHOrO YUCia 60ITOB
(3-4 6onra) B cepenrHe NPOIONLHLIX CTHKOB. [IpH 3TOM OAMH TOpeL
3JIEMEHTA JOJLKEH HaXOAMTHCA Ha HapyXHOH MOBEPXHOCTH 3BEHa, a
ZPYroii - Ha BHyTpeHHeH, Bo BTOpoM psiry IpOROILHOTO CTHIK2 HE AODKHO
OHITh OTBEPCTHIH Ha HAPYXKHBIX Ipe6HsAX BoNH (pHc. 17 1 18); B npaBHIBHO
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coGpaHHbIX 3BEHBSAX TPyO BCE MAPKH 3JIEMEHTOB JOJDKHBI ObITh BUAHBI.
3aTeM 3BeHbS HEOOGXOOUMO MOCIEI0BATENBHO YCTAHABIMBATL B FOPH-
30HTAJIbHOE ITOJIOXEHHE HA JIePEBIHHEIE OpPYChd, YIOXEHHbIE BINOJB
CeKIuit TpyOhl TaK, YTOOR NMPOMOJABHEIE CTHIKM B HUX ObUIM Ha OJHOM
YPOBHE, a pacIOJIOXEHHE HAXJIECTa 3IEMEHTOB B COSTMHAEMBIX 3BEHBAX
6BUIO CTPOro OMMHAKOBO.

Puc. 17. Cxema pasmewenun 601mos npodoabKo20 cmuika:
1, 2 — coomeéemcmeenno 1-i u 2-ii paosi 604moe 6HympenHezo aucma
I-1
b

’

A

2

A2

Puc. 18. Cxema coedunenun 08yx cexuuii CoeOuHUMeAbHbIMU
Inemenmamu:
1, 2, 3 — nomepa u nocaedoeameasROCMb YCMAKOGKU COEOURUMEALHBIX
anemenmos; A, b — mopubi coedunnaemuix cexyuii;
a — GeAUMUNA WaA2A COBUNCKYU NPOOOALHBIX CINBIKOG
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B cexuuio 3BeHbs 0OBEANHAIOTCA CTAHOAPTHBIMHM 3JIEMEHTAMH.
Ipu ycTaHOBKE 3TUX.37EMEHTOB B MECTaX CTHIKOBKM TPeX JIUCTOB He
MOIMYCKAeTCHd COTpHKAcaHHE ABYX JIMCTOB, BXOAAIMX B OAHO 3BEHO.
T1o3TOMY KaXIbIA COEAMHUTENALHEIN 2JIEMEHT OQHHUM TOPLIOM BBOJSAT B
3a30p MeXIy d3JIeMEHTaMU paHee COOpPaHHBIX 3BeHbEB A U b
(cMm. puc. 16).

IponostbHBIC CTHIKK B 3BCHbAX CIEAYET PaciolaraTh C epeBA3KOM —
B3aUMHOM CIBMXXKOM Ha BEJIMYHHY a, PaBHYIO OIHOMY - YETHIPEM 1LIAraM
OTBEPCTUM TMOMEPEYHEIX CTHIKOB. BeNIMYNHY CIBHXKH VST KaXHO
OTIEeNbHON TPYOB! MPUHMMATD NOCTOSTHHOM.

7.4.2.3 Tlpu ycTaHOBKE COEIMHMTENBHEIX JIEMEHTOB (COOpKe
ceKuMi ¥ ux oObeONHEHHH) GOITH B KOJWYECTBEe 3-4 LIT. Ciueayer
HAXMBJIATb BHAYaJle B CPEJHHUX YaCTAX NPOXONBHBIX U MOMEPEYHBIX
CTHIKOB. OCTaNbHblE YCTAHABIHBAIOTCA NOC/IE OOBEIUHEHUS B CEKIIHIO
He0oOXOAMMOro KOJIHYecTBa 3BeHbeB. IlocneqHUMHU cTaBsatTcsa 60ATH B
MECTaxX COeNUHEHUS TPEX IJIEMCHTOB.

7.4.2.4 3aTarnBaTh GO/THI CNEAYCT JIEKTPUYECKIMMH ralfKOBCPTaMH
WIH THEBMaTUYECKMMHM raifKOBEpPTaMH, a TAKXKE TOPLEBLIMA U HaKHUJ-
HBIMH Fa€YHBIMH KJIIOYaMH.

JlormyckaeTcss IpUMEHEHHWE 3IEKTPHICCKHX FAlfKOBEPTOB HebOITb-
woh Maccsl (2-3 Kr), obecrieYHBaIOMINX BETHYHHY MOMEHTA 3aTSDKKH
15-20 kre-M.

IIpu 3aTaxkKe 601TOB HEOOXOAMMO CIEAUTH 3a MPABUILHOCTHIO
MOJIOXKEHHSA TIJIOCKOBBITIYKITBIX U MJIOCKOBOTHYTHIX 1Iaif6.

7.4.2.5 Tpu c6opke cexuuit MT'T 60NTH B MPOOOABHBIX CTHIKAX
C/IEyeT CTABUThL Ha PaCCTOSHUU He MEHee 15 CM OT TOPUOB KOHLEBBIX
3BCHbLCB CCKIINH. ITocTaBnexHbIE B KOHIEBBIX 3BCHBAX 60JTHI HE JAOJDKHBI
3aTATHBATHCS, YeM 00JI1eryaeTCsi NOCTAHOBKA CTAHAAPTHHIX 3JIEMEHTOB C
3aBeflcHHEM MX B 3a30DbI MPONONBHEIX CTHIKOB MEXIY 3JIEMEHTAaMH
TOPLIEBLIX 3BEHLEB.

7.4.3. Monmaxc MI'T u3 cexyui

7.4.3.1 MonTax MI'T cnenyeT OCyLIeCTBIATh HA CTUTAHHPOBAHHOM
OCHOBaHMH nMu60 paaoM (BO6au3H npoexTHoH ocu MI'T). Cexuunu
YKJIQABIBAIOT HA JepeBAHHHE Opychs Ina GecnpensaTCTBEHHOH
MOCTAHOBKY OOJITOB B HHDKHEN YacTH.

7.4.3.2 CeKuuu B IMPOEKTHOE MMONOXEHHE, KAK IIPABUIIO, CIETYET
yCTaHaB/TUBATh KPaHOM. [1pH CTPONOBKe CEKIMH NO/DKHBI GLITH MPHHATHI

71



MEpB!, HCKJIIOYAIOIHE BO3MOXHOCTD NOBPEXICHUS 3aLlIUTHOTO MOKPHI-
THA. CTpomnsl pa3MEIAIOT HA PACCTOAHHWH YETBEPTH MJIMHB CEKUHUU OT
HX TOpLOB. PeXOMEHAYeTCA BHIMOMHATH CTPOIOBKY C NPOKJIaAKAMH H3
JOpDHHTA.

7.4.3.3 Ipn o6benUHEHHWH CEKLMM BHAYaJe TOPUH CEeKIMi
aBTOMOOWJIBHBIM KPAHOM YCTAHABIHBAIOT TaK, YTOOHI MPOJOIBHBIE CTRIKM
GLLIM PACITOJIOKEHB! HA OHOM YPOBHE, 3aTe€M YCTaHABINBAIOT COSAMHH-
TEJIbHBIE 3JIEMEHTHI.

7.4.4. Coopxa MIT u3 omdeavndvix 35emenmoe

7.4.4.1 C6opky MI'T pekoMeHIyeTCS OCYLIECTBIATH O OTHOM K3
IBYX NPUHIMITHATEHEIX CXEM.

ITo nepsoit cxeme MI'T cnenyer HapamuBaTh CTAHAAPTHBIMU
3J7IEMEHTaMH MOCTENEHHO (pHC. 19). DeMEHTE NEPEHOCHT U YAEPXHBAIOT
B HEOOXOIUMOM TOJIOXKEHUH CIIelMaTbHBIMU KPIOKaMH. LIeHTpUpPOBKY

Puc. 19. Moumaxcnan cxema MIT omeepcmuem 1,5 m (6ud c mopya):
a — GeAUMUNA COBUNCKU NPOOOALHBIX CIMLIKOG;
yughpamu noxasarn nopadox ycmanosxu 3semenmoe npu cbopxe MIT

OTBEPCTHUM B 3JIeMEHTax JMJIS YCTAHOBKH 60JITOB OCYIIECTBIAIOT
ONnpaBKaMM, BCTaBJIsASl X B OTBEPCTHA, PACMOJIOXEHHBIE PAIOM C
OTBEPCTUSAMH, B KOTOphIE BCTaBNAIOT Gont. IIpu ycTaHOBKE 2/1EMEHTOB B
MeCTax HaxjJecTa TPeX JIMCTOB He AOIYCKAETCH CONMPHKACaHHe ABYX
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JIACTOB, BXOAAIMX B oAHO 3BeHO. COOPKY cleayeT NpOH3BOAUTEL C
YCTaHOBKO# MHHHUMAJIBHOTO KOJH4YeCTBa GONTOB. BHaYajie CTaBAT 2-3
60JITa Ha CPEIHUX YYaCTKAX ITPOAOJIBHAIX M HONEPEYHBIX CTHIKOB, I10CJIE
Yero NMpOM3BOJAAT CTAXKY B MECTaX COCAMHEHHS TPeX 3JIEMCHTOB
IUTHHHBIMM MOHTaXHBIMM 60JNTaMH, KOTOpPHIE 3aTEM 3aMEHSIOT OOhIY-
HeiMH. Tlocne HaxuBneHUs 6GOJATOB B 3BeHE U3 3JIEMEHTOB 11 u 12
NMPOIOJDKAIOT COOPKY cnenyoomero ydactka MI'T, a B 3BeHe H3 3JIEMEHTOB
5 1 6 IPOH3BOAT YCTAHOBKY M 3aTAXKY BCeX OOJITOB.

ITo BrOpO# cxeMe BHayajle BHIKIAALIBAIOT HUXHUE 3JIEMEHTHI Ha
BCIo UIHHY MTI'T, 06beauHsas ux 60JTaMu B cpefiHE yacTH. 3aTeM
YCTaHaBIUBAIOT IO ABa APYTUX /IEMEHTAa 3BEHbEB Yepe3 OHO 3BEHO (CM.
puc. 19, nudppun B ckobkax). Jlanee nocienoBaTeIbHO MOHTHPYIOT
OCTaBLIKECS JIEMEHTH NMPOMNYIICHHKX 3BEHbEB, 3aBeplIasi MOHTAaX
TOCTAHOBKOM U 3aTSDXKOH Bcex 6ONTOB.

Mexiy 3BeHOM, B KOTOPOM 3aTATHBAIOT Bce 60T, H COOMpaeMbIM
3BEHOM JOJDKHO OHITh He MEHEE TPEX 3BEHBEB C HAXKUBIEHHBIMH O0OJITaMH.

TIpuMeph! pacKi1aiKy 3/1EMEHTOB META/UTMYECKHX FOPHPOBAHHBIX
KOHCTPYKI U pa3IMyHBIX (hOopM MONEpeyHRIX ceyeHHM NMPUBEACHLI B
TNIPWIOXEHHMH A.3,

7.4.4.2 TIpn MmoHTaxe MI'T Ha CTpOMTENbHOM TIOHIAAKE MOTYT
GHTb OCYIECTBIIEHH TakXe NpeJBapHTeNbHad c6OpKa 3BEHbEB U
nocaeayoniee ux oorequueHue. s MI'T nnamerpom 2 M u Gostee Takast
TEXHOJIOTHS COOPKH SABISAETCH MPEeaNOYTHTENLHOM.

3BeHbst COOHPAIOT HA CIIELHAIBHO MOATOTOBIEHHON IUIOHIANKE C
JIePEeBAHHBIM HACTWIOM B HEMIOCPEICTBEHHOM GIM30CTH OT COOpYXaeMOi
MTIT. Co6paHHble 3B€HbSI YCTAHABIHBAIOT KPAaHOM Ha OCHOBAaHHeE,
NOAKJIANBIBAA TTOJ KaX10€ 3BEHO JICPeBAHHKIE OPYChs U ODHEHTHDYA HX
Baois MTI'T (nmocye yCTAHOBKH M 3aTAXKH Bcex 601TOB Gpychst M3-T101
MIT ynansior).

Ipu c6opke MI'T anamerpom Gonee 2 M MPOEKTOM AODKHBI GHITH
NPesyCMOTPEHBI NEPEHOCHBIE IIOAMOCTH I MOHTaXHHKOB.

7.4.4.3 OkaliMJIfI0IIHE YIOJKH YCTAaHABJIHMBAIOT, KOrIa B
TIPOAOJBHBIX CTHIKAX TOpLEBRIX 3BeHbeB MI'T GosTH, pacrionoXeHHbIe
Ha paccTosiaum 0,3-0,5 M OT TOpLOB, HE 3aTAHYTHI,

7.4.4.4 MonTtax MI'T auamerpom 6onee 3,0 M MOXET BRITTONTHATBCS
IO ONHOM K3 3THX CXEM C HCIOIb30BAHHEM BPEMEHHBIX OAMOCTEN WISt
MOHTaXa BEPXHHUX JIMCTOB M KPaHOBOTO oGopynoBaHus (puc.20).
OIHOBPEMEHHO C MOHTAXXOM KOJIELl YCTAHARTHBAIOTCSA PACIIOPKH 10 TUITY,
NMpeACTaBIeHHOMY Ha pHc. 20 u 21.
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Puc. 20. Céopra MI'T u3z omdeavnbix r1emenmos

Puc. 21. Bpemennote pacnopru oas coxpanenus opmot mpy6st npu
3aceinke apmozpyHmosol (2pynmoeoi) oboinvi

7.5. YerpoiicTBO JONOTHUTENBHOTO 32AHIHTHONO NOKPHITHSA

7.5.1 JJonoNMHNTENbHOE 3aIIMUTHOE NOKPHITHE META/UVIOKOH-
crpykuuii MI'T BHTNOJHAETCS C IPUMEHEHMEM MACTHMK, MOJIMMEPHBIX
JIAKOKPACOYHbIX MaTepHaJIOB WIH 3Majiell B COOTBETCTBUM C Tpe6o-
BaHHMAMH NPOEKTA.
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7.5.2 MMonuMepHbie 3aMIMUTHBIC NOKPBLITAS HAHOCAT Ha CEKLIMH
MIT Ha 3aBOJax-HU3rOTOBUTENSX, JTUOO HA MPHUTPACCOBRIX NMPOHU3-
BOICTBCHHBIX NPEANPUATHAX (OJMTOHAX), FAE IPOM3BOAUTCS cHGOpKa
cexuuit. HaHeceHHe MOKPHTHA Ha CTPOHTECABHON MAOCIMaAKE HE
pekoMeHayercs. Ha CTpoMTENbHOM TUIOMANKE MOMTHMEPHBIE 3AIMTHBIE
MOKPHITHA HAHOCAT TOJIBKO Ha HE3allMIEHHEIC KOHUBl CEKLUMH,
3J1eMEHTH U OedeKTHHE MeCTa, MOABUBLUIKECS B MOKPLITUU IIPH
TPaHCIIOPTUPOBAHUM U COOPKE CEKLIMIA.

B 3umHux ycaosuax ouuctky MI'T n HaHeceHMe 3alIUTHOTO
MOKPHITHA CAEAyeT MPOMU3BOAMTL MOJA HABECOM M B TeIusAKax (€C/H 3TO
TpeOyeTCH MO TEXHOJIOrMYECKOMY PErJIaMEHTY).

7.5.3 Pa6otu 1o ycrpoicTBy 3ammutel MI'T Ha MOHTaXHOH
TUTOLAKE BKJTIOYAIOT B Ce6sI MOCAEA0BATEBHOE BLITIOTHEHUE OTIEPALIMA:
IO NOATrOTOBKE OUMHKOBAHHON (ATIOMMHU3UPOBAHHOM) IIOBEPXHOCTH,
PEMOHTY MOBPEXAEHHOIO NMOKPHITHI, HAHECEHUIO TPYHTOBOYHOTO
TMOKPHTMA, HAHECEHUIO 3aIIMTHRIX CJIOEB, CYLIKe KaXAOro CJos
TOKDbITHA.

Bce onepanuu 1Mo BHINMOMHEHHIO TEXHOJIOTHYECKOTO Npolecca fo
HaHECEHHIO 3aIIHUTHOIO MOKPHITHSA AOJXHBEI MPOU3BOAUTLCS MPH
TEMIIEPaType U BIaXHOCTH BO3yXa, YKa3aHHEIX B TCXHUYECKUX YCIIOBUAX
Ha KOHKPETHHI MaTepHaJl.

Ilepen HaHeCEHHEM 3AIUUTHOTO MOKPHITHA NoBepxHocTH MI'T
JOJIXHBL TPOUTH KOHTPOJb U OCBUAETENLCTBOBAHHE COCTOAHMSA
OLIMHKOBKHM (QJIIOMUHU3ALIUH).

7.5.4 [MoaroToBKa METAUTHYECKUX MOBEPXHOCTEH K HAHECEHUIO
3aHIMTHOTO MOKPHITHS BKIIOYAET B cebsi:

-yIaJieHHe IPsI3H, NMbUTH U XXUPOBBIX 3arpA3HEHUH C MOBEPXHOCTH,

-HaHECEHME TPYHTOBOYHOTO CJI051 Ha BCIO IOBEPXHOCTb.

Cnepl XHUpa JOJMXKHBI YIAJATHCSA C TOMOUIBIO IETOK WJIM BETOLIH,
CMOYEHHBIX YaT-CIIMPUTOM WIM PAaCTBOPHUTENIEM; TIBUIb YHAISETCS
00yBOM CXAaTHIM BO3IYXOM.

7.5.5 Tlpu MansiX 30HaX OYUCTKH M B TPYAHORXOCTYIHKIX MECTaX
JOITYCKAETCS NMPHMEHEHHE METAUTMYECKHMX LIETOK (KaK PYYHBIX, TaK M
MEXaHNYECKHX).

7.5.6 TexHONMOrMM NMPOU3BOACTBA PabOT N0 HAHECEH U IO MOKPHITHIH
4 GU3MKO-MEXaHHYECKHE XaPAKTEPHCTHKHU MOMUMEPHBIX MOKPHITHH
TIpMBENEHBI B NPpUIOXEHHH K.
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7.6. YcTpokicTso rpysToBRIX 060iiM B 3ackmka MI'T

7.6.1 YcTpoMCTBO rPyHTOBOM OGOHMEI BHITIONHAETCS B €NHHOM
TEXHOJIOTHYECKOM MpOLIECCE C 3aCHINKOM TPYOHI 10 IPOEKTHOM OTMETKH.

MIT nomxxa 6bITh 3aKTIOYEHA B TPYHTOBYIO (@PMOIPYHTOBYIO)
060iMy He NO3Xe 4YeM yepe3 Tpoe CYTOK IT0C/e OKOHYaHUA pabor mo
HAHECEHMIO AOMOJHHTENLHOTO 3aIIHTHOTO NOKPHITUS,

7.6.2 YcrpoicTBO rpyHTOBHIX 060#iM MI'T ciemyer BecTH ¢
OMepeXeHHEM BO3BENCHMA 3eMJISHOrO nmojorHa, Heo6xommmocTs
OCTaBJIEHHS B HACHIIISX IIPOTAIOB IS CTPOUTENILCTBA TPYO NOJKHA GBITH
060CHOBaHa NMPOEKTOM OPIraHH3aLUH CTPOMTENIBCTBA, TPH 3TOM LUIUPUHY
nporaia (B CBETY) NOHH3Y ClIedyeT Ha3HayaTh M3 pacyera obecrnedeHus
pacCTOSTHUSA MeXIy OCHOBAHMEM OTKOCA Hachimu M creHkoit MI'T Ha
YPOBHE FOPH3OHTAJILHOTO IMaMETPa He MeHee 4 M.

7.6.3 YerpoticTBo rpyHTOBOM 060#MBl MI'T ciienyeT npou3BoauTh
rPYHTaMH, MepeYHCAeHHbIMH B 11, 5.5.1, 5.5.2. CreneHb yNIOTHEHHA
rpyHTa B oboitmMe MI'T nonxna O6wrITh He Huxe 0,95 MaKCHMaIbHOM
CTaHAAPTHON TUIOTHOCTH.

7.6.4. Ipouecc ycTpoiicTBa rpYHTOBOH 000MMBI IOJDKEH BKITIOYATh
cieayiolmue BUALI paboT:

~TPaHCTIOPTHPOBKY IPYHTa M3 Kapb€épa WM pe3epBa aBTOCaMO-
CBaJIaMH WJIH CKpeTnepaMH;

-pa3srpy3Ky rpyHTa psanoM ¢ MI'T B paccrosauu He 6nmxe 1,0 M ot
CTEHKH;

-pa3paBHHBaHHe IpyHTa OyJILIO3€POM CIIOAMH 3aJaHHOM TONLIH-
HBI OTHOBPEMEHHO ¢ 06eux ctopoH MI'T,

- MOCNOMHOE YIUIOTHEHHE TPYHT2 IPYHTOYIUIOTHSIOIIUMHU
MallMHaMH B paccTosiHuH Gonee 1,0 M ot crenkn MI'T B ypoBHe ropu-
30HTAILHOTO JMaMETPa, a B HEMOCPEACTBEHHON GMM30CTH OT TPYOH —
PYYHBIMH MEXaHH3HPOBAHHBIMH TPAaMGOBKaMH € MOAWITHIKOBKOHA I'PYHTa
B roppax Tpy6mi;

- KOHTPOJIb IVIOTHOCTH 3aCHIIKH.

7.6.5 Ilpu OTCHNKE HACHIITM COBMECTHO ¢ 060HMON 3achinKy
cheayeT BecTH HaxIOHHEIMH oT MI'T cnosiMu (YKIOH He Kpyde 1:5),
TOJIIMHA KOTOPHIX HA3HAYaeTCA B 3aBUCHMOCTH OT IPYHTOYIUIOTHSAIOLINX
cpencrs (puc. 22):

CBaJIOB M CKPETEPOB C BbE3AOM U CbhEIAOM CO CTOPOHEI OTKOCOB
Hachl (puc. 23, a). Bropyio cxeMy 1iesecoobpa3Ho NpUMEHATD B CTydae
3acuinkyd MI'T B mporanax.
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Puyc. 22. CxeMa 3acoinku u yniomuenun epysma
HAKAOHKBIMU CAOAMU

0,3-0,5 M — npu NMPUMEHEHUH TPYHTOYIUIOTHSIOLIMX MAUIHH
BUOGPOYIApPHOro NeHCTBUSA WIS CTECHEHHRIX YCJIOBHH C OHUM HJTH ABYMS
paGoyMMH OpraHaMM M Iu3eIb-TpaMOGOBOYHON MalIMHOM;

0,2 M — np¥ UCIOIL30BaHAM ITHEBMOKATKOB Maccoi 25-30 T;

0,15 M — Ipy MPUMEHEHNH PYYHEIX 3MEKTPOTPaMOOBOK.

Oco6oe BHUMaHHE CITENYET YAEATH YIUIOTHEHHMIO IPYHTA Y CTEHOK
MIT » B rodppax. [Tp1 3TOM 31eKTPOTPaMOOBKH ClIEAYET pacroararhb
Ha pacCTOAAHMHM 5 CM OT rpeGHei roppos.

7.6.6 OTCHINIKY TPYHTA CJIEAYET MPOM3BOAHUTH C Pa3BOPOTOM
camocpaia nepen MI'T 1 noaadeii ero ajist pasrpy3Ku 3aJHUM XOJIOM BIOJb
OCH HachnM (puc. 23, 6) WK Xe C KONBLUEBRIM ABHXEHHEM CaMOCBAJIOB.

Jna saceinku MI'T B mporanax MOXHO HCIIO/Ib30BaTs GyJIbI03€pHI,
NnepeMeltasd HMH FPYHT, CMIEIHAIBHO NOCTaBJIEHHBIA A1 3TOA LENIH H
YAOXEeHHHH ¢ 06enx cTopoH MI'T Ha HackImH.

OTCBINKY rPYHTA CIOSMH BO BCEX CTy4asX He0OXOMMMO HAYHHATb
or MI'T no Bceit ee mmHe.

7.6.7. 3aceinars MI'T He06XOMMMO MOCTOWHO B TAKO#M NMOCIEN0-
BaTeILHOCTU. [PYHT yKiTampiBaloT OMHOBPEMEHHO ¢ 06eux ctopoH MIT n
pa3paBHHBaIOT Gymbao3epoM. Ilocsie yroTHEHUs CJIOS TPYHTa C OMHOM
cropoHbl MI'T npon3BOAAT OTCHINKY BTOPOTO CJIOf, a C APYTOi CTOPOHEBI —
YIUIOTHEHME IPyHTa. B TakoM Xe nopsuixe OCYIIECTBISIOTCS OTCHINKA K
YIUIOTHEHHE BCEX MOC/CAYIOLIMX CI0eB A0 Bepxa MI'T.

7.6.8. YInoTHEHHE KaXAOTO CJIOS TPYHTA, €CJIM OHO IPOH3BOIMTCSH
TIPH ABHXEHHUM MalIMH BAoAb MI'T, crenyer HaYMHATH C YAAIEHHKIX OT
HEE YYACTKOB M C KAXILIM NOCJIEIYIOLIMM NPOXONOM TIpHOIIXKaThCs K
creikaM MIT. YmorHenue rpyHTa Henocpeacrsenno y MI'T pomyc-
KaeTcs TOJIBKO TOrAa, KOTHA C MPOTHBOINONOXHON €€ CTOPOHBI yXe
OTCHINAH CJION TPYHTA 3TOTrO Xe rOpH30HTa o Beel mmHe MITT.

7.6.9 Ymioraath rpyHT Bokpyr MIT cieayet, Kak npaBuio,
MalMHON BHOpOYIapHOro JedCTBUA WIS CTECHEHHNX ycnoBui. [pu
YIUIOTHEHHH CJIOEB, PaCIOJIOXKEHHBIX HIDKE TOPH3OHTAIBHOTO ANaMETPa
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MI'T, MmallinHa no/pxHa nnepeasurarbes Bros MI'T. Cnou, Haxoasuecs
BHILLE 3TOTO YPOBHS, UEIECOOGPA3HO YTUIOTHATH YETHOYHBIM CITOCOO0M

(puc. 24), ecmu MI'T 3aceinaercs 1o BO3BEASHUsI HACHITTH WIH B ILHPOKOM
Tporaje.

2) Kaprep

ele] el eloele
F®@@@@9

t

Puc. 23. Cxemoi 06UNCERUR CAMOCEAN0E U YNAOMHAIOUUX MEXARUIMOE
npu yempoiicmee 060iimoil, 2 u m.0. — nocaedosamenduocms
CMOPORKOCIU OMCHINKU;

a — npu 3aceinke MI'T é npozasax nacvinu; 6 — npu c60600HoMm nodsesde
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Puc. 24. Cxema ynaomnenun epynma
6ubpoyoaproi Mawunoil 4eaKOHHbIM cnocobom

[
!
|

ITocenoBaTeIbHOCTD OTCHINKH CJIOEB, UX TOMLIMHA M ZOMYCTHMOE
npubauxenue K MI'T paGouux OPraHoB ymIOTHSIOIIUX MAalIUH
TIpUBENEHE! Ha puc. 25 u 26.

He menee 0,5 M

Puc. 25. Texnoaozuneckasn noc1edo6amessrocms u cxema nocAolinozo
ynaomuenus epywma 3acoinkcu MI'T subpoyoaproii mawunoi 0an
CMecHeHKbIx ycaoeui:

1, 2 u m.od. — Homepa ca0ee @ mexno402u4eCKoM nopROKe UX OMCHINKU;
1 — xoHmyp maxcumanssrozo npubaudcenus pabosezo opzana Mauunst K
cmenxe MI'T; 2 — gupoyoapras 2pyRmoyniomHAIOWAR MAWUNGE ;

3 — Hyaeeoii ca0l; 6, u 6, — MaAKCUMAABRbIE npubsuncenun paboyezo
opzana k cmenxe MI'T na pasnvix ypoGHAx, paskvie:
onD=1me =0,15m6_=005m6,=04moaD=15m
8,=020m,6_=005m,6,=051;01n D=2m6,=0,30m, 5, =0,05x,
6,=0,7m;01aD=3me =040m5, =0,05m6,=11Im
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Puc. 26. Texnosozuueckan nocaedo8amessHOCS U CXeMAE NOCAOUHO20
ynsomnenun zpynma 3acvinku MI'T nneemoxamxamu:
1, 2 u m.0. — nomepa cA0e8 6 MeXHOA0ZUNECKOM NOPROKE UX OTNCHINKU;
1 — epanuya maxcumassnozo npubruxcenun ckamos kamxa x MI'T;
2 — zpynm, ynaomnaemolii pyHHOIMU MEXARUIUPOSANHDIMU
mpambosxamu; 3 — Hyae6oii ca0i; 4 — AURUK O4EPMANUA ZPARUY MOPUOE
Racsinu 6 cayvae ycmpoiicmea mpybvi 6 npozase

7.6.10 B mpouecce yIUTOTHEHHSI TPYHTa KaTKOM MOCNEIHUIMA JOJDKEH
nepememarsca saoab MI'T no xonbueBoit cxeme. IIpuGmikeHHe CKaTOB
KaTKa K Tpy6e AomycKaeTcs Ha paccTosiHUe He MeHee 1,0 M. I[pyHT y creHOK
MIT npu faHHO! TeXHOJOTMH HEOOXOAUMO YIUIOTHATH PYYHHMH
3NeKTPOTPaMOOBKaMHU.

7.6.11 YnnoTHeHHe I'PYHTA B Ma3yxaX MHOroo4koseix MI'T
PEKOMEHAYETCS NPOH3BOAUTH MEXaHM3UPOBAHHBIMM DPYYHBIMH
TpaMOOBKaMH ¢ 00s3aTeIbHEIM COOJIONEHNEM TTOC/IEN0BAaTENIbHOCTH
OTCBINKH cyioeB (puc. 27). TonmuHa c1os B ma3yxe He AOJDKHA NpeBBIIIATH
0,15 M. Ina 3achinKM Ma3yx TPYHTOM CJ€AyeT UCNONb30BaTh YHUBED-
CaNbHAIE 9KCKABATOPH -IUIAHUPOBINMKH ¢ KoBIIamHu o 0,5 ky6. m.

NS LS SIS SIS SIS
Puc. 27. Texnoa02u4ecKan nocae008amesbROCTS U CXeMa NOCAOUNR020
YNAOMKEHUR 2PYHMA 3ACHINKE MH02004K066ix MI'T:

1, 2 (6 Kpymcxax) u m.d. — HOMepa cA0e6 6 MEXHOAOUNECKOM NOPROKE UX
omcsinxu; 1 — zpynm nad MI'T, ynsomusemoiii 6 npoyecce 6036edenus
caedyrougezo no 6vicome cA0s; 2 — epyHm, ynaomuaemvili pyuKsIMu
Mexanuzupoeannvimu mpamboexamu; 1 — Kyseeoii caoii
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7.6.12 B 3uMuux ycnosusax MI'T ciemyeT 3acCHNaTh TOJbKO TAILIMH
(CYXHMH HECMEp3IIMMHCS) I'PYHTAMM; NPH 3TOM PEKOMEHIYIOTCH
I'PYHTOYIUVIOTHAIONINE MAIIMHBl YIADHOIO M BHOpOyIapHOro aeicTBus.
JomycTuMoe BpeMst paGodero HMKiIa OT MOMEHTa pa3paboTKU rpyHTa 10
OKOHYaHHS €70 YIUIOTHEHHS HE JOJDKHO NNPEBHIIATh BDEMCHH, B TCYEHHE
KOTOPOTO IPYHT COXPaHSET CIIOCOGHOCTD K YIUIOTHEHHIO.

7.6.13 B npouecce 3acunku MI'T # yIUTOTHEHHS TPYHTA JOJDKHBL
OBITH MCKIIOYEHBI CJygand Kakux-i1u6o moepexaeHudt MI'C u ux
3aIIUTHOTO MOKPHITHA.

7.6.14 T1poe3n Hag MI'T 1MaMeTpOoM 10 3 M CTPOUTENIBHEIX MALIIMH
C Harpy3Ko# Ha ock 10 10 Tc nomyckaeTcst NpH TOMMHE CJIOSI Hall BEPXOM
KOHCTPYKIMH He MeHee 0,5 M (B INIOTHOM TeJe), C Harpy3koit Ha och
11-20 Tc — npu TommuuHe cyios He MeHee 0,8 M U ¢ Harpy3koit Ha OCh
21-50 Tc — npy ToMmuMHE cnos He MeHee 1 M. EcliM NpoeKToM IpeaycMOT-
peHa MeHbIIas TOJUIMHA 3aCHINKH, TO JUIS MPONYCKA MAlIHWH Yepe3
COOPYXEHHE B MECTE MX Ipoe3na TpebyeTcs noCKNaTh TPYHT A0
YKa3aHHOM TOJIIMHH.

7.6.15 IlpH OTCHINKE H YNJOTHEHHM IPYHTA CHEAYET BECTH
KOHTpO/Ib 32 nonepeaHumMu nedopmanuamu MI'T, conocrasnsas
Ppe3ynbTaThl KOHTPOJIS C 3aMEpaMH, IIPON3BEICHHBIMH O Ha49aJia 3aCBINKHU
MTIT. K MOMEHTY YIUIOTHEHHUS CJIOfA IPYHTa Ha ypoBHe Bepxa MI'T
YMEHELIEHHE TOPH30HTAIEHOIO AMAMETPA He JOJDKHO IPEBLIIaTh 3% ero
HOMHHAJIBHOTO INaMETpa.

7.6.16 Insa noBbiieHHs Hecylned cnocobnocty MI'T u Hamex-
HOCTH €€ paboThi PEKOMEHAYETCA 10 3aChIITKH IPUAABATD €€ IONIEPEIHOMY
CEYEHHUIO OBAIBHOCTH C 6OJbLIEH OCHIO MO BEPTHUKANIM, YBEJIUYMBAS
BepTUKATBHBIA AHaMeTp MI'T Ha BenuuuHy A0 3% OT HOMHHAIBHOTO H
3aKperisis ceyeHue cToiikaMu. Co3aHHe OBUTBHOCTH lieJIeco00pa3HO
TPOM3BOAMTb C ITOMOLIBIO ABYX MOCJIENOBATENBHO IE€PECTaBIAEMBIX
JIOMKPATOB, BBITIONHAS paGOTH B CIEAYIOLIEM MOPAAKE: B JIOTKE U CBOIC
MI'T yxnanmnBaloT NPOroHk, pacKpeIulsis UX BpEeMEHHBIMM CTOHKaMM; B
HayaJie ¥ KOHLE OAHOTO U3 3BeHbEB Ha yYacTKe, Ie He06XOAMMO CO3IaTh
OBAIBHOCTD, CTABAT AOMKPATHI M YBEJINUMBAIOT BEPTUKAIBHBIA AMaMETP
IO 33aIaHHOM BENMYMHLI, MEXIY AOMKpaTaMH YCTaHABIMBAIOT CTOMHKY;
3aTeM, NOCJIEIOBaTEJILHO HEPECTaBiIsAs AOMKpAThl, YCTaHABIMBAIOT
CTOMKU Ha BCEM y4yacTKe. PeKOMEHIyeTcs AeaTh CTOWKHA HHBEHTapHLIMH,
a st o6er4eHNs AEMOHTAXA YCTAHABIMBATEL HX HA KIHHbsAX. Croiku
YAQISIOT MOCJE OTCHIIKY HACHIIIH Ha IPOEKTHYIO BRICOTY.

7.6.17 Ina XOHTPOISA COXpaHEHMs NPH 3aCHIKe HEU3MEHHBIM
nonoxeHus ocd MI'T u ee PopMEI OTHOCHTELHO BEPTHKAJIBHON OCH, B
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norkosoit yacty MI'T kpackoit HAHOCATCH OCh M [iBe NPAMEIE TTO 06eUM
CTOpPOHAM Ha BHIODAaHHOM PacCTOAHHM OT OCH, Ha KOTOpPHIE KODKHA
NMPOEKTHPOBAThHCS OCh OTBECOB, 3aKPEIUIEHHBIX B BepxHe# yactn MI'T. B
npolecce OTCHINKY U YIUIOTHEHHS] TPYHTOBOH 000MMBI HE0GX0AMMO
KOHTPOJMPOBATH MOJIOXEHHE OTBECOB. OTKJIOHEHNE OTBECOB OT JIMHUH,
HaHECEHHBIX KPACKO#, CBMIETEIBLCTBYET O «3aBauBaHuu» MIT
BC/IEACTBHE HEPABHOMEPHOMN OTCHINKM MU YruloTHeHUs. Tlonoxenne
MTIT Heo6Xx0AMMO BOCCTAHOBHTb WJIM JaJIbHEHIIEH 3aChIITKOMN, WU
pa36opxoll HECKONBKHX C1oeB IpyHTa (puc.28).

Puc. 28. Konumpoav npasusvnocmu nosoxcenus MI'T npu coopyxwcenuu
2PYRMOGOU U apmozpynmoeol obotimol:
1 — npoexmnoe nosoxcernue MIT; 2 — uamenennoe nosoxcenue MIT
écaedcmeue HepaAGHOMEPHOU 3aCbInKU U ynaomuenun; 3 — ucxodnoe
nosoxcenue omsecos; 4 — cmeujenue omeecoe; 5 — omcoinannsie u
ynaomrnennvie cA0u 2pyHmoeoi o6oimol;
6 — zpynm 03 omcoinku 060luMmbL

7.7. YeTpoiicTBO apMOTrpYHTOBOJ 060/MBI B HACHINTH
7.7.1. Obwue nosoxcenun

7.7.1.1 TexHONOrMYECKUY MPOLIECC YCTPONUCTBA apMOIPYHTOBOM
KOHCTPYKUHMHM 060#MbI B Hackinu y MI'T Bxilioyaer caenyoinue
ONnepaLuH:

- [IOATOTOBHUTEIIbHEIE PaGOTHI;

- YCTaHOBKY BBUIBHXHBIX CTaOH/IM3aTOPOB (M1 NMEPBOro spyca
aApMOTPYHTA) Ha YPOBHe MOJOLIBEI apMOTPYHTOBOTO OTKOCa (puc.29);
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Puc. 29. Koncmpyxuus evidsuncrnozo cmabuiuzamopa:
1 — 2aa0xan apmamypa duamempom 25-30 mm; 2 — konmpghopc;
3 — ceapxa

- YCTAaHOBKY JIMLIEBBIX LWIMTOB MO KOHTYPY BHEIIHEH TpaHM
apMOIpYHTOBOYO cJos (pyca) (puc. 30);

A ) 3‘ 2
7 S, e ~o ] ; ﬁjf
X X 3
| x x X X 0.5
0,125] x x x x 1
1 X X X > i
L. ’
A
1 2
N
T - 4 |-rl
03 0,7 1,0 0,7 .03
3,0

Puc. 30. Koncmpyxuus auuesozo wuma:
1 — docku; 2 — nonepeunvie 6pycxu; 3 — 26030u (127 cm).
Mamepuas — depeso

83



- PacCTMJIKY apMHPYIOIINX ITOJIOTHUI C NIEPeKPLITHEM B CTHIKAX
Ha 15-20 cM ¥ ¢ BHIYCKOM HX 3a BHEUIHIOI TPaHb JIMLIEBLIX HIMTOB HA
1,5 M. Buoap NHLEBOH rpaHM NOBEpX apMHPYIOLIETO NMOJOTHA
PaCcCTUNAETCS TEOTEKCTIIb (pHc.31);

Puc. 31. Yemanoexa cmabusuzamopos, 3aKpensenue wumoe, paccmusxa
APMUPYIOUSUX NOAOMHKULL ¥ 2E0MEKCIMUAR U OMCLINKA CAOR GPMOZPYRMA:
1 — apmupyrouiue nosomnuwa; 2 — zeomexcmuas; 3 — nepexpoimus é
cmuikax; 4 — nanpaeaenue deuxcenus 6y46003epa npu paspasKucarHuY
2pyHma; 5 — nepexpoimue 2e0mexcmuan

- IepeMeLIEHME ¥ 3aCHINKY TPYHT2 Ha Pa30CTIaHHbIE TIOIOTHHLIA

reOTEKCTII;
- pa3paBHHBaHMWE W YIIOTHEHHE IPYHTA ¢ BHIDABHHBAHHEM

NPHOPOROYHOIO VUCTKa ITO OTMETKAM,;
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- YKIIAIKy C HaTAXXEHHEM Ha YIUIOTHEHHYIO TIOBEPXHOCTb IPYHTa
apMHPYIOIHX [OJIOTHUII IeOTEeKCTHIH, BHIIIYIIEHHAIX 32 BHELIHIOO
rpadb JIMIEBHIX IIWTOB;

- 3aKpeIJIEHUE YIOXEHHBIX M HATAHYTHIX Ha YIUIOTHEHHYIO
TIOBEPXHOCTb IPYHTa apMHUPYIOIINX TOJIOTHUII KONBIIIKAMH (pHUc. 32);

- yianeHue (BHTATHBAHME) BBUIBIDKHBIX CTaOMIN3aTOPOB Y CHATHE
JIMLEBBIX IIHTOB,;

Puc. 32. Yxaaovieanue c namaxcenuem Ha yniomuenKyI0 no6epxnocms
2pyRma GbINYULEHNbIX 3G GHEWHION0 2DAKb WUMOE GPMUDYIOUUX NOAOIMHUUL
U 3aKpenaenue ux KOASIUKAMU:

1 — KoavluKy 04R 3aKpERAEHUA 260MEKCMUAR U APMUPYIOUUX NOAOMHUUL;
2 — KOABIUKE OAS 3AKPENACHUS APMUPYIOUHX ROAOMHKUL

- YCTAaHOBKY BBIABHUXHBIX CTaOMJIM3aTOPOB Ha MOBEPXHOCTH
MepBOr0 apMHUPOBAaHHOro cjios (4 CO3XaHHS BTOPOro spyca
apMOIPYHTa);

VYeTpoiicTBO HOCHEAYIOLIETO CNIOS APMOTPYHTOBOM 000iiMbI 6€3
3apUKCHPOBAHHOIO KOHTPOJS HATSDKCHUS apMHPYIOIIMX MOJIOTHUIL U
KOHTPOJISA IJIOTHOCTU IPYHTA NPEABIAYIIETO €0 apMOTrPyHTOBOMH
000MEI HE JOoTTyCcKaeTcsl.

Jlanee onepaluy NOBTOPSIIOTCS.
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7.7.1.2 Iocrne 3aBepUIEHAS CTPOUTE/ILCTBA BHEIIHSAS IIOBEPXHOCTD
APMOTPYHTOBOH HACHIIM ITOKPBIBAETCH 3aIIHTHHM CJI0eM. 3aIIATHBIN
CJIOR BBIIIOJMHSAETCH IO NMPOEKTY YKPEIUIEHUSI OTKOCOB HAaCHINHA (CM.
. 5.5.5).

7.7.1.3 Pa6oThHI IO YCTPOMCTBY apMOTrpyHTOBOM 060MMEI H MI'T
MOTYT OCYIIECTBIIITBCS KaK B OHY, TaK ¥ B IBE CMEHBI.

7.7.2. Texnoso2us ycmpoiicmea apmozpynmoeoi o6otimsi

7.7.2.1 TloaroroBHTeNbHEIE PaOOTEI BKIIOYAIOT B Ce0s: BHIPYOKY
KYCTADHMKA, Pa30HBKy IpaHUL yJacTKa ¢ PHKCHPOBAHHEM TOJOLIBEI
Oynylero apMOrpyHTOBOro OTKOCa, H3TOTOBNI€HHE BBIABHXHBIX
CTabMIM3aTOPOB M JULEBBIX HIUTOB, HAPE3KY apMHPYIOIIMX MOJOTHHUI
reoTeKCTWIA HEOOXOAMMOI JUTHHBI, 3aTOTOBKY KOJIHILUKOB, TPEOYIOIMMXCS
VIS 3aKPETUTEHUS NOJIOTHMIL, M META/UTMIECKMX LITHIPE# U CKPETIOK JJIA
3aKpeIUIEHUS reOpelIeTOK, JOCTaBKy 3arOTOBJIEHHBIX MAaTEpPHAJIOB U
3BEHBEB reOpELICTOK.

7.7.2.2 YcTpolicTBO OCHOBaHMS apMOTPYHTOBOM 0G0MMBI:

- Ha BBIPOBHEHHYIO IIIOMaJKy OCHOBaHUsS Gymayumeit apMo-
TPYHTOBO# 0OOHMBI PaCCTHIAIOT MOJIOTHHALIA FEOTEKCTIISA C TIEPEKPHI-
THEM B CThIKax Ha 15-20 cM ¥ 3aKpernsIoT KOJIKIIKAMY;

- Ha TeOTEeKCTWIb OTCHINAETCH IpyHT. OTCHIIIKA IPYHTA GyJabHO-
3€pOM OCYILECTBIAETCA TAKUM 06pa30M, YTOOHI ITEPEI OTBAJIOM BCE BpeMS
NepeMELLAICA BaJIMK IPYHTA TOMHIMHOK He MeHee 0,2 M BO H30eXaHHe
MOBPEXACHHUSA M CABHMIa YCEHHIIAMH ITOJOTHHIL apMHPYIOIIETO
MarepHuaia;

- 1IOCJI€ pa3paBHUBAHUA T'PaBHITHO-IIECYAHOH NMPOCIONKH IPYHT
YIUTIOTHSIeTCS KaTKOM (BHGpOynapHOro aeicTeus).

B npouecce ynnotHenust 6epyrca mpo6GEl IPYHTa Ha IJIOTHOCTD
peXymHuMH KonbuaMd winu npubopom Kosanesa nu6o nIpyruMu
MeTonaMu. ILIOTHOCT KO/DKHA GBITh JOCTATOYHON BEJTMUMHEI, HE MEHEE
0,95 oT MakCHMaNBLHOU CTaHAAPTHOM.

7.7.2.3 Ha ynnoTHEeHHYIO TPaBHUHO-IIECYAHYIO NPOCIOHKY
OTCBINAETCH IPaBHAHO-1EOEHOYHAsA CMeCh, Pa3paBHUBAECTCH, YIIJIOT-
HAETCA, M B IIpoNECCe YIUIOTHEHUA GepyTcst MpoobL.

Pa36vBo4HbIe paGOTH BEXYTCA OT OCH MPOEKTUPYEMOMK HACHINM C
ropupoBaHHOI TPyGOIL.

7.7.2.4 JanbHei1uasa OTCHITKA BHIIOIHSAETCS NOCe MOHTaxa MI'T
C YCTPOMCTBOM 3aLIMTHOH H3OMALUH rEOTEKCTHIEM OT MEXaHAYECKHX
TIOBPEXACHUH NPH YIUIOTHEHHH.

86



7.7.2.5 ®opMupoBaHHe 0OTKOCAa 060MMBI HA YYACTKE BLITIOIHAETCS
B CJEAYIOUIEM MNMOPAIKE: HA YIUIOTHCHHYIO MOBEPXHOCTh I‘paBHﬁHO—
eCYaHO! CMECH YCTaHABIMBAIOTCA BHIABIDKHBIE CTAOMIIN3aTOPHI C TAKHM
pacyeToM, YTOOBI BHELIHAS IPaHb IIEPBOTO apMOTPYHTOBOTO CJIOA TTOCIE
YCTaHOBKH IIMUTOB OBIIAa HA TUHUH, COOTBETCTBYIOIEH NMPOEKTHOMY
oyeptanuio. HanGonee paumoHaNbHOE PacCTOSHHME MEXAY OCSMH
crabwm3atopoB ~1,5M (puc. 30, 31).

JIvueBble IMTH YCTAHABIMBAIOTCA TaKUM 0Opa3oM, YToOLI He
GBUIO «CTYNEHeH» B PaCHONOXEHWH TOPLUOB COCEAHUX 1uTOB. IIpn
PacCTaHOBKE IIMTOB MX HEJECOOOPa3HO COEAMHSATH B BEPXHE! 4acTH
IUIAaHKaMU ¥ 3aKpeTUIATh K CTabunu3aropaM BA3ILHON NPOBOIOKOIA.

7.7.2.6 PaccTHnka apMUPYIOUIUX NOJOTHUIL reOTEKCTHIA
NPOU3BOAUTCS MOCJE YCTAHOBKH LIMTOB. ADMHDYIOIHE MOJIOTHHUILA
TEOTEKCTIJISA Hape3al0TCs 3apaHee, UCXOs U3 FEOMETPHYECKUX Pa3MEPOB
fApyca, U COOTBETCTBYIOIIMM 00pa3oM YCJIOBHO MapKHMPYIOTCH, 3aTEM
CMAaTBIBAIOTCS B PYJIOHBI.

ApMHpYIOIIHE MOJOTHHINA PACCTHIAIOTCA MONMEpPEK apMo-
IPYHTOBO 000ITMEI ITO HATIPaBJIEHHUIO K JIMLIEBHIM IIMTAM C IICPEKPHITHEM
B CTBhIKaxX Ha 15-20 cM ¥ ¢ BEITYCKOM HX 32 BHEIIHIOK I'PaHb IIATOB HA
BETMYMHY, JTOCTATOYHYIO IUIA MOCJEAYIOMEro 3aBepThiBaHus (mocie
3aCHINIKM M YIUIOTHEHMSA FPYHTa paccMaTpuBaeMoro sipyca). ITocie
PacKaTK! apMUPYIOIIETO IOJIOTHA NMPOBEPAIOT KA4ECTBO YJIOXEHHOM
TIpOCTIOWKH X 0OPMIISIIOT aKT Ha CKphIThIE paboTH! (puc. 31).

7.7.2.7 IlepeMeleHAE M 3aCHINIKA IPYHTa Ha pa3OCTIAHHBIE
MOJIOTHALIA ApMHUPYIOIIETO MaTepuaa BeeTCs B CICAYIOLIEM NOPSIKE:
npy paboTe KOMIUIEKCAa MAILIKH B COCTaBe 6Y/IbI03€pa U KaTKa Oybno3ep
Ha4YMHAET 3aCHINKY IPpyHTa nepsoro sipyca. llenecoo6pa3Ha 3achinka
apMOTPYHTOBO# O0OMMBI C OQHOIO KOHIA JIMIIB X0 MOJIOBHHMI JUIMHEI
3axBaTKM (MoJOBUHE IAuHE MI'T), Apyrasg mojoBnHa 3aCHIIKH
OCYILECTBIIETCSA 3THM Xe (WIH OPYruM) OYIBRO3EPOM C APYroro KOHIa
HACHIIIH aHAJIOTMYHKEIM 06pa3oM.

3achinKy rpyHTa 6y/Nbx03ep OCYLIECTBIACT TAKHM 00pa3oM, YTOOBI
nepel OTBJIOM BCe BPeMS NEPEMEIAJICS BaJIMK IPYHTA TOJMIIUHON HE
meHee 0,2 M BO u3bexaHue MOBPEXACHUS U CABHra ryCEeHHUAMHU
TMTONOTHHII apMHPYIOIIEro MaTepyHaia.

7.7.2.8 Ilocne pa3paBHUBAaHHS IPYHTA B MPEEiIax NEPBOro Apyca
apMOTrpPYHTOBOM OG0NMBI OCYLUECTBIAETCS YIJIOTHEHHE €r0 KaTKOM MM
IPYHTOYIUTOTHAIIOLUEH MALUMHOM (YIapHOro ¥ BAGPOyHapHOro AeCTBUSA).
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B niponiecce yrnorHeHus: Gepyrcsi Ipo6kl IPyHTa Ha IUIOTHOCTH
PEXYIHMMHE KOJsLUaMu Wik pu6opoM Kopanesa. BemunHa rroTHOCTH
JI0JDKHA GRITh IOCTHTHYTa He MeHee (0,95 oT MaKCMMAJIbHOM CTaHJAPTHOM.
CreneHsp YIJIOTHEHHS IPOBEPKIOT JIAG0OPaTOPHO-CTPOHUTENIbHBIE ITOCTEL.

7.7.2. 9 Ha ymoTHEHHY1IO MOBEPXHOCTb IPYHTA YKJIAAKBAIOTCA B
33KPETUISIOTCH C HATSDKEHMEM apMUpYIOLIMeE MOJIOTHULA, BHITYIIEHHBIE
3a BHENIHIOIO I'PaHb JIMLEBBIX IIUTOB H YKPEIUIAIOTCHA AEPEBIHHBIMH
KOJbIMIKaMy (pHc. 32).

3a6uBKa JepeBSAHHBIX KOJIBILIKOB NOJ YTJIOM Ha CPaBHUTENLHO
HeOONBIIOM PacCTOSHHM OT JMLEBHIX LIHTOB NMO3BOJISIET 3aKPEMUTD
T€OTEKCTHIb M HATAHYTh €70 Ha JIMLIEBbIE FPAHU CJIOA.

7.7.2.10 [ins BTOpOroO sipyca apMOTpyHTOBOM 060HMBI TPOBOIUTCS
yOaTeHHE BBIIBHXHBIX CTAOMIM3aTOPOB M CHATHE JIMIEBHIX LIUTOB, a
3aTeM Ha OTCHIMAHHBIN MepBHIA CIOH NPOU3BOAMTCA YCTaHOBKA
CTabUNN3aTOpPOB H MOBTOPECHHE ONEpaLUiA.

7.7.2.11 Bo u36exaHue NPEBHILECHUSA JONYCTHMOM BEJIMYMHBI
nedopmanuu MI'T B npoliecce Bo3BeIEHHS TPYHTOBOMN 060iiMH B X0
€e OTCHINKA M YIUIOTHEHHS YCTAHABIMBAIOTCS BDEMEHHBIE PaCiOPKHU U3
IiepeBAHHOro Gpyca.

Mecra ynopa pacnopok st KpyIJIbiX U SJUTMTICOMATbHEX MI'T
HAa3HAYalOTCA B TOYKAX, HMEIOUIMX MaKCUMaIbHEIE AethOopMaLMU 1O
pacuery. PacyeT MecTa TOYEK YIOpPOB HOJLKEH BBIOIHATHCH METOIOM
KOHEYHBIX 3/1eMeHTOB. Yriopsl B MI'T ycTaHaBinBawTCcs, KakK IpaBuiIo,
yepe3 4-5 M.

7.8. YcrpoiicTBo I0TKOB
7.8.1. Obwue nosoncenus

7.8.1.1 Jlotkn B MI'T yk1anmBaloTCs Ha CJIOH JONOJIHHUTEIBHOTO
AHTHKOPPO3UOHHOIO MOKPHITHA.

JloTKy cienyeT ycTpauBaThb, KaK IPaBWIO, I1OCJNE BO3BENCHUSA
Hacoll¥ Hap MI'T fo mpoexTHOM OTMETKH.

BeroHmubIi TOTOK YCTpanBaeTCst NPY MOJIOXUTETbHOM TeMIEpaType
BO3JyXa. YKJIAHKY JIOTKA NIPH OTPHLATENLHON Temmeparype BO3Ayxa
clenyeT oCymecTBIAATHh MO CIEMAJbHOMY NPOEKTY, MpeaAycMaTt-
PHUBAIOLIEMY MEPOIIPUATHA 1O 00ECNIEYEHHU IO POEKTHBIX XapaKTEPUCTUK
Marepuana Jjiorka.
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7.8.1.2 B MI'T auamerpoM Ao 1,5 M BKIIOYUTENBHO achanbTo-
GETOHHHM JIOTOK YCTPaWBAaIOT B CEKIHAX TPYO HA NOJMTOHaX, IO
CcOOHpAIOT CEKUHH, HTH HEMOCPEACTBEHHO Ha CTPOUTEJIbHOM IUI0IIANKe
nepea MOHTaXoM MI'T

7.8.1.3 TIpy ycTpOACTBE JIOTKOB B CEKLMAX TPYO MIMHA NOTKA
JOJDKHA OBITh MEHBIIE AJIMHBI CEKIIMH HACTOJBKO, YTOOR 00ecneyuTh
BO3MOXHOCTb CTHIKOBAHUS CEKUMH CTAHIAPTHHIMH rOOPUPOBAHHBIMH
37IEMEHTaMH IIPH MOHTaXe. YCTPOMCTBO JIOTKA Ha HETTOKPHLITHIX y4acTKax
B MI'T nuameTpoM 1,5 M ocylrecTaisieTcs mocie YCTAaHOBKH OUepenHOM
CEeKUMH (ITMHA CEKUHUH B 3TOM CJIyuae JO/DKHA OnITh He Gonee S M).
HenoxpriThie y4acTKH B cThiKax cexumnit MI'T 3anonnsiores acdansro-
6GETOHOM.

7.8.1.4 Jlorku u3 MaTpaueB «PeHOo» pEKOMEHAYETCA YKIIaIbIBaTh
KPOME CJ1051 AOTIOJIHUTEBHOTO aHTUKOPPO3SHOHHOTO MOKPHITHS Ha OXMH
JIH HECKOJILKO CJI0€B FEOCHHTETHYECKOIO MaTepHa1a (THITa JOPHHUT WIH
TeOJIOH).

7.8.2. Yempoiicmeso c6oprbix 4 MOKOAUMHBIX GEMONHBIX 40MK06

7.8.2.1 I1pn ycTpoiicTBE JIOTKOB M3 COOPHbIX 6ETOHHBIX GIOKOB HX
M3TOTOBJICHUE CJICAYET OPraHH3OBLIBATh HA MOJIUTOHAX.

VYxnanka 6710K0B BPOU3BOAUTCA HAa OYMIICHHYI0 BHYTPEHHIOIO
nosepxHocTs MI'T, npeaBapuTeNbHO NOKPHITYIO 3AIIUTHLIM CJI0EM.

B MecTax 60TOBBIX COeIMHEHNH NPUMEHSIOT OJIOKH ITOHKEHHOH
BRICOTHI.

7.8.2.2 YcTpo#cTBO MOHOJMTHHRIX GETOHHBIX JIOTKOB JOJIXHO
BKJTIOYATD CIEAYIOLUIHE ONEpaLNH:

- OYHMCTKY noepxHoct MI'T,

- YKnanKy 6eToHa;

- YIUVIOTHEHHE 6ETOHA B HHXKHEH TPETH BRICOTHI JIOTKA.

7.8.2.3 111 NOBHIIIEHHSI CONPOTHUBJICHUA MCTHPAHUIO H U3HOCY
JIOTKA MOTOKOM BOMbI, conepxauied abpasuBHEIA MaTepuai, peKOMEH-
AyeTcs YCTpauBaTh JOTMOJHUTENBHOE ITOJUMEPHOE NMOKPHITUE TOBHI-
IEHHON M3HOCOCTOMKOCTH M3 KaMEHHOM cMONb «basanuT» uinu M3
MAaCTHYHOro MaTepHalia Ha OCHOBE NONIUMOYEBHHEI «Dopmos».

7.8.3. Yempoiicmeo somxoe u3 mampayes «Peno»

7.8.3.1 Matpaus! «PeHo» npeacTaBistioT cobo# KOHCTPYKUMH
32BOACKOIO M3TOTORICHHS U3 METALTMYECKOH CETKH NBOHHOTO Kpy4eHHUs
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C IWECTUYTONBHHIMHK sYeHKaMu B hopMe napauienenunena co 3Ha4uTe b
HOW IUIOLIAZBIO [TOBEPXHOCTH M Maoi ToMIMHOK. Marpausl «Peno»
HUMEIOT TIonepeyHbie auadparMel, pacoIoXeHHRIE II0 UTHHE Yepe3 1 M.
OCHOBaHHA M KPLIUIKH MaTPalleB BRIONHAIOTCA U3 OXMHAKOBOM CETKH.
Kpas naHenen MaTpaLeB apMHPOBAHBI IIPOBOJIOKOH OONbLIETO IHaMETPa,
4yeM NMpoBosioKa ceTku. Kphiiika MaTpaneB MOXET GbITh BEIITONHEHA M3
CETKH, MMEIOLIeH Te Xe pasMepbl, YTO M OCHOBaHUE, JTUOO M3 CETKH B
pynoHax. CeTka IOJKHAa MMETh IUTOTHOE MHKOBOE TTOKpHTHE. Js
pPalioOHOB C NMOBLIMIEHHOW arpeCCUBHOCTHIO BOAH PEKOMEHAYETCH
TIPUMEHSITh IPOBOJIOKY C JIOIIONIHMTENbHBIM NOKPLITHEM H3 T1BX.
7.8.3.2 CeTryaTble KOHCTPYKUMM MaTpaneB «PeHo» u3roras-
JIMBAIOTCS M NMOCTABASAIOTCA B JIByX BapHaHTax: B BHIE MaKETOB U3
Pa3BepPTOK, B KOTOPHIX OCHOBAHME COCTABJIAET ENHHOE LENI0e C GOKOBBIMH
CTOPOHaMHM, ¥ OTAETbHBIMU PYJIOHAMU OCHOBRHHS U GOKOBBIX YacTeil. B
3aBUCHMOCTH OT 3aBOJA-HU3rOTOBUTEJIS [VIMHA H IIMPHUHA PYJIOHOB MOXET
OLITh pa3NIUYHOI, HANPUMEP, OCHOBaHWe — pa3MepoM 2,0 M x 3,0 M, a
GoxoBbIe YacTy — BuicoTOM 0,17 M, 0,23 M, 0,30 M. TTakeTsl ¥ pyNIOHBI
3aHMMAIOT MAJIO MECTa ¥ YIOOHBI IIPH PAa3rpy3Ke H BBITPY3Ke.

7.8.3.3 Ha MecTe CTpOUTENbCTBA pa3BEPTKA PACKPHIBAETCH, BCE
naHeau u auadparMul crubaTcd, GOpMUPYIOTCS B IPIMOYTOABHUKHY K
COeAUHAIOTCA Mexay coboii mpososiokoit. [lycTas cexuus ygoOHoK
[UTMHH NePEHOCUTCS B TPYOY M 3aMOHAETCSE KAMHEM.

KaMeHb MoxeT 6bITh OKaTaHHBIN (pPeYHO#) WK pBAaHbIH (Kapbep-
HBlt). PasMep KaMHA HOJLKeH GbITh HECKOJIBKO GOJIbIIE, YeEM pa3Mep
Aaueiiku ceTKu MaTpana. [10 OKOH4YaHWM 3aNOTHEHHSI MaTPALIBI C KAMHEM
3aKpBIBAIOTCS CBEPXY KPbIIIKAMH WJIH PYJIOHHOW CETKON M npuBsi-
3BIBAIOTCS MO KPasiM K Aua¢parMam.

Hanee ¢dopmupyeTcs crexyionasi nycTast CEKIMsA, NEPEeHOCHTCS B
MIT 4 coenuHseTCA IIPOBOJIOKOM C peAbIAyIEH 3aN0THEHHOH KAMHAMM
ceKUMEH ¥ ToXe 3anosyHAeTcs. TakuM 06pa3oM, COOPYXAaeTcst JIOTOK Ha
BClo wmHy MI'T.

IIpu pyJOHHON nmocraBKe CHayajia pa3BepTHIBAIOTCS CETKH
OCHOBaHMS, COCAMHSAIOTCA APYT C APYTOM JO CEKLMH YAOOHOM JUIMHBL, K
Heil MPUBA3HBAIOTCA CETKH GOKOBBIX 4acTei ¥ CEKUMS NIEPEHOCHTCA B
TpyOy VIS 3aTIOIHEHUST KAMHEM.

7.8.3.4 Ilpn npoektupoBanuu B MI'T JIoTKa ¢ HCIONB30BaHHEM
MatpaueB «PeHO» peKOMEHIYeTCsl yKpeTnIEeHHE BXOMHOTO M BBIXOLHOTO
PYCJT BHITTOJTHATH TAKXKXE MaTpallaMy « PEHO» VT HalleXXHOTO 3aKpeTUieHHs
¥ COCIHHCHHS JIOTKOBOM YaCTH MaTpala ¥ pyCAOBOIO YKPEIUIEHUS B
€AMHOE LEJIOE.
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7.9. YcTpoiicTBO IPpOTHBOCEIEBBIX, TPOTHBOKAPYEBBIX H
HPOTHBOIEXOXOAHBIX KOHCTPYKIIMIA

7.9.1 CeTKa KOJNB4YXHOTO THNA I 3allHTHl BOZOMPONYCKHOIO
coopyxeHus u3 MI'C ot xapyexona, 1eI0xoaa u ceef U3roTaBIuBaeTCs
M3 ILECTH B3aHMOCOCAMHEHHBIX KOJEU (0 MPUHUMITY KOJBYYTH) H
KPEIMTCSA Ha HECYLEM BEPXHEM H HIDKHEM TpocaX. BricoTa cucTeMbl
MOXET COCTABJIATH OT 3 10 6 M, paCCTOSHHE MEXIy CTOMKAMM COCTaBJIAET
ot 5 no 10 M. [IBa HeCywIHX Tpoca M G0KOBas pacTsDKKA 3aHKCHUPOBaHbI
B ONUH AKOPb. CTOMKH YAEPXUBAIOTCA B YCTOHYHBOM ITOJIOXKEHHH IByMs
HATSDKHRIMHM TPOCaMH (PacTsDKKaMH), 3aUKCUPOBAHHBIMH NMPH ITOMOLIH
aHKEPHOTIO KpeIUIcHUS (SKopeM) B BepXHeit yacTi. TopMO3a BKITIOYEHbB
B CHCTEMY HECYLOIMX TPOCOB U B CHCTEMY HATSDKHBIX TPOCOB-PACTSXEK.
Konbita kompuykHOM cetH auaMerpoM 350 MM H3roTaBIMBAIOT U3 4 MM
CTANLHOM OIIWHKOBAHHOM IPOBOJIOKM (paspsiBHOe yeiwmme 150071800 H/Mm?),
MOBEPXHOCTHAA TJIOTHOCTh LIHHKA He MeHee 150 r/M%. CeTH nBOMHOrO
KPYYEHHS NOCTABNAIOTCS MAKETaMH, PSIABI CETKH HAXOMATCA CTPOro ONMH
Hajg npyruM. Bec 1 M? KOnb4yXHOI CETKH, KaK NPaBUJIO, COCTABJIAET
7,5 xr (puc. 33).

Puc. 33. Koavuywcuvie cemxu
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Jns paikOHOB ¢ NOBHIICHHON arpecCHBHOCTBIO BOAK PEKOMEH-
IyeTCA UCMOJIB30BATh NMPOBOJIOKY (CETH) C AOTIOMHUTEABHHIM OKPBITHEM
u3 IIXB.

7.9.2 CoenHEHUE KOJNIBYYXHON CETKM C HECYIIHM TPOCOM
OCYLUECTBIAECTCH IpPH NOMOILIHM COEAMHHUTENBHEX CK0G. CoennHeHHe
MOJIOTHHUI CETKU NMPOMU3BOAMTCS BHHTOBHIMU 3aXHMaMH H TPOCOM
METOAOM CBMBKH. C BHYTPEHHEH CTOPOHEBI 6aphepa (CUCTEMBI) NPUKpET-
JISIeTCA OrpaXxIueHHe U3 CETKH NBOHHOIO KPY4eHHs, YTO IPENATCTBYET
TNIPOCKAKWBaHMIO KamHel HeGonpuinx paiMmepon. Croiiku 6apsepa
COCTOAIT H3 METAUIMYECKOTO 1uBe/UIepa, npoduns, Tpy6nl (puc. 34). B
3aBUCHMOCTH OT CJIOXHOCTH Y4acTKa NMPOEKTHPYIOTCS T€ WIH HHBIE
CTOMKH.

““wpddl “Hanpasnsomas

(’Q\ [ _ /% uecymero Tpoca

TInacTuna crofixu

~ HataxHoi Tpoc

.- L1Inpoku# npoduin

Pe6pa »ectkocTH

®uxcarop
PacKayHBaHMA
OrteepcTie ana kpenexa
BorHyTas njacTisa
Hanpasnsioutan
* JIIMXKHETO Tpoca

Cneunansusifi \
KOPH f

TRARAIL SO, S0
0:0:0%‘0‘ SRRKIA]
RN

S0 9%

N
Ankep FBetonmoe  TDnactuua AAMKEP

OCHOBAHHEC OCHOBaHHA

Puc. 34. Cmoiixa 6apvepa

92



7.9.3 TopMo3a BKIIOYEHE B CHCTEMY HECYIHX TPOCOB H B CHCTEMY
HaTSDKHHIX TPOCOB-pacTsikeK. TOpMO3a M3rOTORJIEHE! HA OCHOBE IUIOCKON
XeJIe3HOM MIACTUHH, 3aKPYYEHHOHN B XECTKYIO cniupanb. MakcH-
MaJbHBIM TODMO3HOM MYTh KaXAOro BUTKa cocramaser 0,5 M, yto
COOTBETCTBYET JHEPIHH, paBHOM npubmasutensHo 50 KIx. B 3aBucH-
MOCTH OT 3HEPreTHYECKOH COCTaBIAIOUIEH BO3ACHCTBUA CEJIEBOTO
NOTOKA, Kapyel WM JInIa MOTYT HCTIONb30BaTECA TOPMO3a OT 2,25 BUTKOB
710 4,5 BUTKOB.

7.9.4 3amuTHadg CHCTEMA NOJDKHA OHITH OCHAIEHAa HECYUIUMM
HaTSDKHBIMY TPOCAMH B 3aBHCHMOCTH OT SHEPreTHYECKOH COCTABIISIONICH
BO3AEHCTBUA CEEBOro NOTOKA, KapyeH  Jibjaa.

TopMo3a BHCTaBAAIOTCA Ha 60KOBHIX pacTaxkax. KpemneHune
CTOMKM 3aIIMTHOTO 6apbhepa OCYMIECTBAAECTCA AHKEPOM, MPU GETOHHOM
LOKOJIE OAHHUM aHKCPOM KPCIICHUS CTOMKH M ABYMS aHKEpaMH
KpeIUIEeHHS] OCHOBaHHs1 CTOWKH. KOHCTPYKTHBHAs cXeMa 3alUTHBIX
6aprepoB NPHUBEACHA Ha PHC. 35.

7.9.5 Pa36uBKa 10X KOHCTPYKUHIO MPOH3BOAUTCA COIJIACHO CXEMe
pa3MeTKH (IpUBEREHHOMN B MPOEKTHON MOKYMEHTalun). s pasmeine-
HHSA CETKH OTHOCHTEJIbHO 3alIHIIaeMoro oobexra Heo6XxoauMo cobiio-
JIaTh MMHUMAJIbHBIE Pa3Mephl, COOTBETCTBYIONINE TOPMO3HOMY NYyTH
CETKH.

e

TipuGn. 1,5 ™ o crofixaam 10 M (7-11m)

Puc. 35. Koncmpyxuuu npomueocesesbix, npomueoxap«eeoix u
npomueosedoxodnvix 6apbepos

7.9.6 st HATAXXEHUS TPOCOB NpH AHaMeTpe 16-26 MM peKOMEH-

JAyeTCsl MCIOJb30BaHHE HATAXHUTENA pasMepoM 16. [lina HaTsKeHHUS
TPOCOB PEKOMEHIYETCS MCIIONB30BATh ABE (OTITHMAIBHO YeThipe) neGenxu

93



¢ MakCHMaTbHOM cuiiolt HatsaxeHHs 20 kH. KoHTposp 3aXHMa TPOCOB
BBHITIOJTHACTCA 11PX OMOLUM IMHAMOMETPUYECKOTO KITI0Ya.

7.9.7 MOHTaXHBI€ Pa0OThI BLINOJIHAIOTCS B CAEAYIONIEM NOPAIKE:

- YCTAaHOBUTHL MNACTUHY OCHOBaHMS HAa OETOHHOM LIOKOJIE H
3a(PUKCHUPOBATH €€ NBYMA aHKEePaMHU;

- BBIPOBHUTH NJIACTHHY U 06XaTh aHKEpHLIMHU OonTamy;

- YCTAHOBHTD CTONKY Ha ILUTaCTHHY OCHOBAHHUS, OCTABHB ITIPH 3TOM
3a30p OTHOCHTEJBHO ITaCTUHH RS TOro, 4To6nl cTofika Moraa
HAKJIOHATHCA K HUXXHEHN YacTH CKJIOHA; OTPEryaNpOBaTh HAKJIOH CTOMKM,
3a(PNKCUPOBaTh BPYYHYIO HATSXXEHHE TPOCOB NpPU TTIOMOILIN 3aXHMOB;
YCTAaHOBUTD CETKY MEXAY CTORKAMH ¥ NIPOHETH TPOC MEXAY BEPXHUMU U
HUKHUMHM KOIBUAMM MO BCeH MTMHE TONOTHA; 3aUKCHMPOBATH CETKY
33aXHMaMH CHU3Y/CBEDPXY; OTPEryIupoOBaTh OKOHYATEIbHBINH HAKJIOH
CTOMKH M TPOCOB HATSDKEHHA M 3a¢bUKCUPOBATh NPH MOMOINHK 3-5 TPOCOB;

- 3a¢MKCHPOBATh GOKOBLIC PACTSDKKH M CJIETKa HATAHYTh UX;

- 3aKPEMMUTh TOPM033 BHYTPEHHHX HECYLIIMX TPOCOB Ha KPETUIEHUAX
CBEPXY M CHU3Y;

- YCTAaHOBWTb HECYILLHE TPOCHI M HA4aTb HATIXKY UX HAa CTOMKaX;

- COEMHUTD CEKIIUM CETKU MeXQy co00i NpH NOMOUM cKo0;

- adUKCHPOBATH CETKY 10 KPasiM PSIOB HA TPOCE, a TAKXKE U CBEPXY,
M CHU3Y;

- MPOBEPUTH HATAXEHHUE TPOCOB; B Cilyyae HUX ociabieHus
MIPOBEPUTD HAKJIOH CTOCK, a TAKXKE HATAXEHHE TPOCOB CTOEK;

- C TOMOUIBIO AHHAMOMETPUYECKOrO KJ11I04a NMPOU3BECTH OKOHYA-
TeJIbHOE HaTAXEHUE TPOocoB 6apbepa H 06XaTh 3aKMMaMH (HE MEHee
4.6);

- OTpe3aTh OCTaBUIMIACA TPOC NMPHUMEPHO Ha 1,0 M OT 3aXKMMOB #
3aHUKCUPOBATS €T0;

- PacTpaBUTh CETKY H 3aKPEIUTH €€ NPH TTOMOIIHU CKOO;

- C BHYTPEHHEHN CTOPOHH 6apbepa YCTAHOBHUTH BHAXJIECT CETKY
[JBOWHOTO Kpy4YeHHUA 10 JyTuHe 6apbepa Ha BhicOoTy 1,0 M OT HHUXHEro
TPOCa; 3a(hHKCHPOBATH CETKY ABOHHOIO KPYYEHHS K CETKE KOJIBUYXHOIO
THTIA DY MTOMOILM KaHATA WIH ITPOBOJIOYHBIX CKPYTOK Ha KaxaoM 1 M2,

7.9.8 1nsi OKOHYATENIBHOTO KOHTPOJIA YyCTaHOBKHM Gapbepa
HEO0O0X0AUMO NPOBEPHTH HAKIOH CTONKU OTHOCHTENHHO ITPOEKTHOTO,
HaTsCKeHHE TPOCoB 6apbepa, BbICOTY CETKM B LEHTPE CEKLIUH, GNOKHPOBKY
M 3aKUM aHKePHEBIX raek, pukcaumio 60J1TOB ¥ CKOG M 3aXKHMOB TPOCOB
NPH NOMOWH IHHAMOMETPHYECKOTO KJll04a, COCTOSSHHE TOPMO30B M

OrpaKIEHMS.
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7.10. YcTpoitcTBO NPOTHBORAJIEAHBIX MEPOTPHSTTHIA

7.10.1 IpoTrBOHaNEAHBIE MEPOIIPUATHS M COOPYXECHHUS Ionpa3ie-
JIAIOTCH HA BPEMEHHBIE (CE30HHbIE) U MOCTOSIHHAIE.

7.10.2 Ce30HHBIE MEP3NOTHBIE NOSICa MPUMEHRIOTCH A1t 60pLOLI
¢ HAJIEASIMH OT BBIXOJA2 ITOA3CMHBIX BOI HEGONBLION MOUIHOCTH Ha
y4acTKax ¢ HerMy6OKHM 3ajieraHMeM BEYHOMEP3JIBIX TPYHTOB MU
BOZOYNIOpOB. GHM YCTPaWBaKOTCs HOCPEACTBOM PACUMCTKH NONOCHI 3eMIIH
OT CHera nocjie Kaxaoro cHeronana. LIIMpHHa pacYuCTKM Kosebnercs B
3aBHCUMOCTH OT MOLHOCTH HaJleoH U penbeda MECTHOCTH OT S 10 15 M,
a JUTMHA TIOJIOCH JOJIXHa 06eCneYnTh TMOMHOE NePEKPHITHE MMOTOKA
TPYHTOBBIX BoA. B ciydae ecin onH nosic He 06eCneYynBaeT 3aaepxaHue
HaJIEOU, YCTPaMBaETCA BTOPOl MEeP3NOTHHIA Nosc n T.A. Ce30HHbIE
MEep3JOTHBIE mosica 3dPeKTHBHB B MECTHOCTH, TA€ HET GOJBLIMX
CHEXHBIX 3aHOCOB,

7.10.3 Ce30HHBIE MEP3AOTHEIE MOsIca NS GOPBOBI C pEeYHBIMU
HaJIedSMH YCTPAaUBAIOTCA HAa HEGOJMBIIMX BOXOTOKAX IIPH HETTyOOKOM
3aJIETaHUH BOJXOHENPOHMLIAEMOTO CJIOS TIOA PYCIOM M TIPEACTABNSIOT
cobo¥t KaHaBb! INUPHHOM 2-4 M, BBIpyGaeMbie BO JInay. KaHaBBI JOJDKHBI
TiepecekaTh BCE PYC/IO M pacoJiaraThCs Nonepex AoJMH BOAOTOKOB Ha
paccrosHuK 200-300 M OT HCKYCCTBEHHOTO COOPYXEHHS Ha OTMENSIX H
fiepexarax, I’ie BOZOTOK MOXET ObITh IPOMOPOXEH GhICTpee.

Kauasy caenyer yrayoaarh Ha 0,3-0,5 M HiXe IHA pycia, KOHIIBE
KaHaB HOJDKHBI ObITh Bpe3aHbl B 6epera BOJOTOKA Ha TAKOE paCCTOSIHHE,
4YTO6B! IPENOTBPATUTH BOZMOXHOCTD ITPOXOAA B 6EPEroBuix HAHOCAX BOX,
MMATAIOMHUX Haseab. CkanslBaeMbli e M IPYHT M3 KaHAB HYXHO
YKJIaZLIBaTh B BaJl, paCNOJOXEHHBIH C HU30BOW CTOPOHBI.

7.10.4 Yrervienue pycii MOXeT GbiTh IPUMEHEHO B paifoHax co
3HaYMTE/bHBIM CHEXHBIM [TOKPOBOM Ha y3KUX, ILUPHHON 1-2 M, peukax
M pydbsix. J/TMHA y4acTKa yTEIUIEHHSA HA3HAYaeTcs B 3aBUCHMOCTH OT
MECTHEIX ycnoBuit oT 20 1o 100 M B BepXxOBYyI0 CTOPOHY OT BOJO-
NPOMYCKHOro BOOpYXeHHs U oT 20 10 SO M B HU3OBYIO.

Vrerenue pyci MOXHO TPOU3BOAUTH MXOM, TOPHOM, XBOPOCTOM,
BAJIEXXHUKOM, BETBAMH XBOWHEIX IEPEBbEB, YKIaAbiBaeMbIX cioeM 0,3-
0,5 M Ha HaCTWJI M3 XEPACH U MOKPLIBAEMEIX PBIXJIBIM CHEIOM.

7.10.5 [Ipm o6paszoBanuu peunoit Hanenu Hike MI'T u co3nannu
Bcaeacteue atoro nepen MI'T noanopa Boibl C A€ASHBIM NIOKPOBOM
CHAEAYET YCTPauBaTh NPOpPYOM ¢ HM3IOBOM CTOPOHMH Misi CBOGOXHOTO
BBIXOZIa NIOATIEPTON BOABI HAa ITOBEPXHOCTH JIBJA.
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7.10.6 MpyMepoM NMOCTOAHHEIX TPOTHBOHANEAHBIX KOHCTPYKIIHHA
MOryT OHTb BT W3 IPYHTa, KOTOpPbIE CACAYET MPUMEHATD NIPEHMY-
LECTBEHHO 1151 GOPBOH! C TOTOBHIMH HAJIEASIMHU C KCTOYHUKAMH ITUTAHUSA,
HaxO[SILIMMHCS B YAQIEHHH OT TPacChl. Bahl 0JDKHEI YCTpaHBaThCA ©
TAaKUM PacyeTOM, YTOGE! OHM YAEPXKUBANY BCIO Haledb. Baisl coopyxaior
BoIcOTOM |-3 M, uMpuHoit 1o Bepxy 1,0 M ¢ orkocamu 1:1,15. Bansl
HEOOXOANMO OTCHINATh M3 DIMHUCTHIX TPYHTOB C THIATENbHEIM YIUIOT-
HEHHEM. B 3aBUCMMOCTH OT pebed)a MECTHOCTH BaJIBI HYXHO Pacro-
JIaTaTh B IU1aHe oA yrnoM 140°-170° ocu Bomoroka (puc. 36).

Puc. 36. IIpomueonasednvie easvi:
1 — xonmyp nasedu do ycmpoiicmea npomueoHaseoRsIx KOKCMPYKIuil;
2, 4 — easvi; 3 — cemxa uau 3abop-ugum; 5 — Hazopuas Kanaea;
6 — wum u3 docox; 7 — evixo0HOe pycA0

JU1s nporycka fo JIory OBEPXHOCTHBIX BOJ B Bajlax HEOOXOAMMO
OCTaBJIATh NIPOCBETH pa3MepaMy, 06eCHeYHBAIOLIMMH NPOMYCK
MaKCHMAJIBHOTO pacxola, HO He MeHee auamerpa MI'T. B npocseTsi
YCTaHaBIMBACTCA ceTYaTass KOHCTpYKUMs (puc. 37) wiu 3a60p U3 A0COK
unn OpeseH. JepeBsiHHbie 3a60pH YCTAHABIUBAIOTCA Ha 3HMY,
pa3bupalorcs BeCHOMN. CEeTKH CTOSAT NOCTOAHHO ¥ XOJDKHBI IEPHOTUYECKU
0CBOGOXAATECA OT HAHOCOB.
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Puc. 37. Koncmpyxuuu npomueonasednolx cemox:
1 — ycusuearowue kanamot; 2 — cmoiixu 6apvepa;
3 — cmasvnol kanam (mpoc)

8 KOHTPOJIb KAYECTBA U ITPUEMKA PABOT

8.1 KOHTpOIb KauecTBa MY NPOK3BOICTBE paboOT IO COOPYXEHHIO
JOJDKEH OCYIUECTBIIATLCA Ha BCEX CTAXUAX TEXHOMOIHYECKOTO IpoLiecca.

8.2 KoHTpOoIb Ka4ecTBa K PHEMKa paboT I0JDKHbI 06eCTIeYHBaTh:

~ BLICOKOE Ka49€CTBO BLINOMHAEMEIX p2aboT 4 IOIHOE COOTBETCTBHE
HX YTBEPXIACHHOMY NMPOEKTY H ACACTBYIOLUUM HOPMATHBHBIM OOKY-
MEHTaM,;

- COOTBETCTBHME Ka4y€CTBAa MaTEpUaJiOB M KOHCTPYKUUH TpeGo-
BaHHMSAM YTBEPXIECHHOTIO NPOEKTa U FOCYAAPCTBEHHBIX CTAHAAapPTOB;

- CBOCBPEMEHHOE OCYIUECTBIEHHE IPOMEXYTOYHON NMPHEMKH
BLIIOJIHEHHBIX paboT U mMpaBHIbHOE OGOPMIICHHE COOTBETCTBYIOIIEMH
TIPON3BOJACTBEHHO-TEXHUYECKOM JOKYMEHTAIMH.

Jo npueMKM CKpHTBIX pab0oT H OTBETCTBEHHKIX KOHCTPYKIIUM
3anpelaeTcs NPOBOMUTD NOC/EYI00IHe pPaGOTH (HAIIPUMED, YCTAHOBKY
MI'T Ha HENPHHATYIO TPYHTOBYIO NMOAYIKY HaM 3aceinky MIT ¢
HEIIPUHATHIM ROTIOTHHTEIbHALIM 3a1UHTHLEIM MOKPHITHEM).

8.3 KoHTpoJb NIOTHOCTH IPyHTa €CTECTBEHHOTO OCHOBAHMS, a
TAKKE KOHTPOJAb FJIOTHOCTH IPYHTOBOH ITOAYIIKM, YKIIAIbiBAEMOM B3aMEH
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cnaboro rpyHTa OCHOBaHHMS, OCYILECTBIIAETCS IO OChIO JOPOTH Yepe3
xaxabie 0,5 M BBICOTHI noayixkd. KonuyecTBo npoS J0DKHO GHITh HE
MEHeEE IBYX B KaXIOMi TOYKE.

TIOTHOCTD NECYaHBIX IPYHTOB KOHTPOJIHPYETCA TIPHOOPOM
Kopanesa, a me6eHNCTO-TaNeYHUKOBBIX U OPECBIHO-TPaBHMHEIX —
MeToznoM JIyHOK. 1o okoHYaHuH moaroToBku ocHoBanmusi MI'T cocTas-
JSIIOT aKT N0 CTaHIAPTHO#M opMe Ha CKPBIThIE paGOTHI.

Pe3ypTaThl KOHTPOJIA 3aHOCATCS B aKT Ha CKPLIThIE paGOTHI.

8.4 [lepen HavamoM pa6GoOT MO MOHTaXy CJENYET MPOBEPHTH
HaJIN4ue MapKUpOBKH, OTOPaKOBaTk 3JIEMEHTHI, BHIIPABUTH NOTHYThIC
MECTa JEPEBIHHEIM MOJIOTKOM M 06€CIEYUTh KOMIUIEKTHOCTD 2JIEMEHTOB
U Kpenexa.

TIpu oTOpakoBKe 3JIEMEHTOB M Kpemnexa CICAYET NpOBepsTh
Ka4eCTBO 3alUTHOTO MOKPHITHSA, MapKHMPOBKY 3JIEMEHTOB, reOMeT-
PUYECKUE pa3MePBI DIEMEHTOB M KPEIexXa.

Ha xaxjioM rodpupoBaHHOM JIMCTE Ha BHYTPEHHEH ero 1moBepx-
HOCTH Y BTOPOTO psiia OTBEPCTHIA ISl MPOJONLHOIO CTHIKA Ha NMEPBOM
BHIMTYKJIOM rogpe ZOMXKHBI GHITh YKaG3aHBl MapKU CTaJTH, 3JIEMEHTa U
kieitMo OTK 3aBoza u MHCHIEKTOpa MO KayecTBy. Mapka anemMeHTa
ycJI0BHO 0603Ha4aeT auametp MI'T u TomuuHy mucra. Ha xaxnom makere
MI'C nonxHe! OLITH GHpKA C YKa3aHMEM MapKH 3JIEMEHTA, TOJIIIMHbI
37IeMEHTa, JMaMeTpa TPYOHl, 3aBOIa-U3TOTOBMTEIISA M FOJ BBIIYCKA.

8.5 Ilepen nHavyanom mMoHTaxa MI'T HOJDKHEL OBITH BEINOTHEHBI
KOHTpPOJbHast CGOPKA M BCE NMOATOTOBUTENbHBIE PaGOTHI.

Ecmm Ha MecTe crpouTenbeTBa MITT psiioM € OATrOTOBNEHHBIM
OCHOBaHHEM OTCYTCTBYET pOBHas IUIOWIAAKA, TO i cOOpku TpyOnI
CNEAyeT NOATOTABINBATh NIOMOCTH, pacnoiaras uX BOJIM3H NPOEKTHOMN
ocu. B xone MOHTaXa ¥ NOCJe €r0 3aBepIIeHH OCYIIECTBIsETCS
reoHe3NYECKUA KOHTPONb.

8.6 Tlpuemka cMoHTUpOoBaHHOW MIT mepen ycrtpoicTBom
IPYHTOBO# 060MMBI 1ODKHA GBITH OPOPMITEHA AKTOM.

8.7 Ilpu BBINONHEHHH pabGoOT MO 3aUUTE OT KOPPO3UH METaN-
JIOKOHCTPYKIIMI JOJDKHH KOHTPOJIMPOBAThCS:

- TEMITEpaTypa OKpPYXalolEero Bo3ayxa;

- OTHOCHTENIbHAS BJIAXHOCTDb BO3yXa;

- 06€3XXMPEHHOCTb M YHCTOTA CKATOr0 BO3AyXa, IPUMEHAEMOTO B
npouecce Nponu3BOACTBa pador;

- CTENEHb OYUCTKH MOBEPXHOCTHU Nepell HAHECEHHEM JIaKO-
KPaCOYHBIX MaTepHaNIOB;
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- TapaHTUHAHBIA CPOK MX MPUTOZHOCTH;

- BpeMsl TEXHOJIOTHYECKOM BRIIEPXKH HAHOCHMBIX CJIOEB 3aLUT-
HOFO IMOKPHITHS U BPEMs BBLIEPXKH ITOJIHOTO NOKPHITHSA.

KOHTpOJIb BICHIXaHHUS JIAKOKPACOYHBIX NOKPHITHH clenyeT
ocymecthasaTs mo 'OCT 19007-73*.

8.8 KOHTpONAB KauecTBa JIAKOKPACOYHOTO MOKPHLITHS NOIXKEH
TPOM3BOAMUTHCS IO BHEUTHEMY BUIY, TOJNLINHE M aIT€3HH.

8.9 KoHTpoJib BHEHIHETO BHIA NMOKXPHITUS OCYIIECTBISAETCSH
cornacHo TOCT 9.407-84* «I1oKphITHS IaKOKpPAacOYHbIE. METOIB
OLICHKY BHEIIHETO BHIa».

IToxpriTHE HE HOMXHO UMETh MPOMYCKOB, TPEUIHH, CKOMNOB,
ny3bplpel, KpaTepoB, MOPLIMH K APYIHX AedeKTOB, BIAHAIOLWMX HA
3alIUTHBIE CBONCTBA.

8.10 KOHTpPOJIb TONIUHBI IIOKPBITUSA OCYIIECTRIISIETCS C ITOMOLIBIO
TOJIILIMHOMEPOB 3IEKTPOMAarHUTHOrO THIA.

TomuMHA NOKPHITHS HA 3JIEMEHTE ONpeAe/sieTcs KaK CpeaHss
apu¢MeTHYeCKasd BETMYUHA U3 KOJIHYECTBA 3aMEPOB, MIPUHATOrO WA
JAHHON KOHCTPYKUNH. KOMHYecTBO TOUEK ONpeAenseTcs B Pa3HBIX
MeCTax B 3aBHCHMOCTH OT HJIMHHI 3JIEMEHTA: NIPH IUTHHE 3J€MEHTa J0
5,0 M 6epetcs S TOuEK.

Onpenenenue TOMIUHLI TOKPLITHS B KAXIONH TOYKE IIPOU3BOIUTCS
O 5 KOHTPONBHBIM 3aMepaM TOJILHMHB! B pagudyce S cM, TPHU ITOM
MaKCHMAaJIbHOEe 1 MUHUMAJIbHOE 3HAYCHU A He YYUTHIBaloTcA. TolmmHa
MTOKPRITHA B KAXIOH TOYKE ONPEAEISICTCS KaK CpenHAs apudMeTHIecKas
BEJIMYMHA M3 TPEX OCTABIIMXCA NNOKa3aHUH.

8.11 KoHTpons afre3ny MOKPHITHA JOJDKEH OCYIIECTBIATHCA IO
METOJy PemeTyaToro Haapesa B coorBeTcTBUU ¢ I'OCT 15140-78*.
AIre3ds MOKPHITHSA N0JDKHA 6BITH He 6osee 2 GanioB.

HcnriTaHKve Ha afre3uio CJeayeT IMPOM3BOAUTE METOAOM Ilapas-
JIEIBHBIX HAJPE30B IO B3aUMHO-ITEPIEHAMKYISPHBIM HAIIPABICHUAM.
Hanpe30B 10/DKHO ORITH He MEHee [IECTH AMHON HE MeHee 20 MM.

Hanpessl Aenalor Ha pacCTOSHUH 2 MM TIPH TONIIMHE MOKPHITHS
oT 60 10 120 MKM M pacCTOSTHHMH 3 MM Ha NMOKPHITUSX TONIIMHOM 60ee
120 MxM.

Ipu npope3aHuy cjos K0 METAJUIa MOXET HaGMIOAaThCA HE3HA-
YUTEJNbHOE OTCJIAaMBaHHE IMOKPHITUA B BUE MEIKHX YEIIYEK B MECTax
nepeceyeHus JuHUHA pemrerky. Hapymenue aonyckaercs He 6oiee yem
Ha 5% peureTku.
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Ha yvyacTkax nNpoBepKH aAre3uH NOKPHTHE XOJXHO GHTH
BOCCTaHOBJICHO ITO IPHHSATOM CXeMe OKpalIMBaHMI.

8.12 Ycrpo¥cTBo rpyHTOBOM OGOMMEI BEAETCA MO IOCTOSHHBIM
reoJIe3M4eCKUM KOHTPOJIEM.

8.13 KOHTpOAB IUIOTHOCTH IPYHTA CHEAYET OCYLUECTBISTh HA
NMPOTSKEHUH Bcero mpoitecca 3achinku MI'T nyreM orbopa npo6.
TIpoBepseTcs IWIOTHOCTh KAX/OrO OTCHIIIAHHOTO ¥ YTUIOTHEHHOTO CJIos
IPYHTA OKOJIO BXOJXHOT'O ¥ BHIXOAHOTO OTOJIOBKOB H IT0 BCEH JUTMHE TPYOh!
He pexe, yeM yepe3 10,0 M Ha paccrosHuu 0,Im u 1,0 M oT 6GoKOBEIX
cTeHOK. KommuecTBo npob JODKHO GRITh HE MEHEE ABYX B KAXIOM TOYKeE.
Pe3yneraThl KOHTPOAS 3aHOCATCSA B aKT Ha CKPBITHIE pabOThI.

IInOTHOCTL MECYAHRX M TIMHUCTHIX PYHTOB OIPEAECNISAIOT
npu6opoM Kopanepa. [InoTHOCTS ME€OEHUCTO-TaJICUHUKOBBIX H
JIPECBAHO-TPABHIHBIX TPYHTOB KOHTPOJIUPYETCS METOILOM JIYHOK (CM.
npuwioxeune JI).

8.14 Ouenky xavecTBa BEITIOJIHEHHS PabOT MO YCTPOKCTBY JIOTKA
clienyeT MPOU3BOAUTH BHEIIHUM OCMOTPOM (IPOBEPKOH OTCYTCTBHS
TpelH, 6yrpoB, BNaAWH, pacCIOCHUH) U KOHTPOAEM IeOMETPUYECKHX
pa3sMepoB.

ITo okoHYaHUH paboT COCTABIAETCS aKT IPHEMKH JIoTKa B MI'T.

8.15 Yxpenneuwue pycn v orkocoB o60iMbL Bokpyr MI'T cienyer
MPOU3BOLKTH B COOTBETCTBHM C IIPOEKTAMHU M HOPMaMH IO IPOU3BOJICTBY
3eMJISIHBIX H YKPEITUTEbHBIX paboT.

IMoce 3aBepuieHMst 3THX paGoT cleayeT NPOU3BOAMTD IIPHEMKY
MTIT B nenoM ¢ oopMiIEHHEM aKTa.

8.16 ITpn npueMKe MOCTPOEHHOIO COOPYXEHHUSA NO/XKHA OHITH
MPeABbABIICHA CIIEAYIOlIas JOKYMEHTALIUSA: YePTEXH TPYObI, Ha KOTOPhIE
HaHECEHB! COIJIACOBAHHBIE M3MEHEHHUS; aKThl OCBUAETEILCTBOBAHUSA ¥
aKTH NPOMEXYTOYHON NMPUEMKH OTBETCTBEHHKIX KOHCTPYKUHH M
CKPHITBIX paboT (YCTPOMCTBO OCHOBaHMM, MOHTaX KOHCTPYKIHH,
YCTPOHCTBO AONMOJHHMTEIBHOrO 3allUTHOTO MOKPHITHUS H JIOTKOB,
TpyHTOBas 0OCHINIKa Tpy6); akT ocBUAeTeNbCTBOBaHUA MIT B uenom;
nacnopr (cepTHdhuUKaT) Ha MOCTABJICHHbIE CTPOUTENbHBIE CTAJIbHEIE
KOHCTPYKLMH; macnopt (cepTudHKaT) Ha NOCTaBIeHHbIE OO BEMHEIE
reopelIeTKH M reOTEKCTHIB IS5 apMOTPYHTOBOM OGOMMEI; JOKYMEHTHI O
COrIaCOBaHUM NONYIUEHHHX MPH CTPOHUTENbLCTBE OTCTYIUIEHUHA OT
NPOEKTA; CBOAHAA BEIOMOCTD YKA3aHHBIX JOKYMEHTOB.
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9. TPEBOBAHHS BE3OIIACHOCTH K
ITPOM3BOACTBEHHAS CAHUTAPHA

9.1 Tlpu nponssoacree pabor no nocrpoitke MI'T cnenyer
PYKOBOACTBOBATBCS YKasaHHAMH CHull 12-03-2001 «Be3zonacHocTth
TPYHAa B CTPOMTENbCTBE», 9acTh | «O6Gwmue Tpe6oBanus», dacts II
«CTpPOHTEILHOE IPOU3BOICTBO» , e CTBYIOIIUMH IIPABHJIAMHM M HOPMaMU
TEXHUKH 6€30macHOCTH M OXpaHBI TPYAa B CTPOMTENILCTBE IO COOT-
BETCTBYIOIIMM BHAAM paboT, a Takxe TpeGOBAaHHUSMM HACTOSIIHX
MeTonr4ecKnX yKa3zaHHui.

9.2 Bce paboune JOIDKHE! GbITh IPOHHCTPYKTHPOBAHHI ITO TEXHHKE
6¢30MacHOCTH ¥ O8y4eHH paboTaM, KOTOPHIE OHH AOJDKHE! BHIIIOJIHSATD.
ITo oxoHYaHHH OOYYeHMs Kaxaulil pabounit OJDKEH CHaTh 3K3aMEHBI
KOMHCCHH I10 TIPOBEPKE 3HAHU, OPraHM30BaHHOM IJIABHHIM HHXXEHEPOM
CTPOMTE/IbHOM OpraHM3anuu. JK3aMeH ciieayeT ohopMIITh IPOTOKOJIOM.

9.3 3anpemaercs ocyuecTBaATh MOHTaX MI'T 6e3 monHoro
KOMIUIEKTa HEOGXOAMMOro HHCTPYMEHTA.

9.4 YcraHOBKy 2/€eMEHTOB IIPH MOHTaxe ceKuuit MI'T crenyer
TIPOM3BOAMTDL C MOMOWIBIO CHEIHANBHEIX KPIOKOB. MOHTHpPYEMH#
37IeMEHT pa3peiaeTcss 0CBOGOXAATH OT KPIOKOB TOJIBKO ITOCIIE (PHKCALIMH
€ro NMOJIOKCHHUS GOJITAMH WIN ONpaBKaMH.

9.5 3anpemaercst HAXORUTHCS BHYTpH MI'T HenoCpeAICTBEHHO O/
MOHTHPYEMEIM 3JIEMEHTOM, a TaKXKE YCTaHABINBATh COEMMHUTENIbHEIE
GOJITHI 10 TEX NIOP, MOKa IOJIOXEHHE STOTO 3IEMEHTA He 3aUKCHPOBAHO
ONpPaBKAMM HE MEHEE YEM B IBYX TOYKAX.

9.6 Ilpu mepexarxe cMoHTHpPOBaHHOM MIT MiM OTHENBHBIX
CEKIIMH C/IeXyeT HaXOAUTHCA TOJILKO MO3aTH UX,

9.7 IMombeM NOMHOCTBIO cMOHTHpOBaHHOR MTI'T xpanoMm nomyc-
KAETCH TOJIBKO TIOCJIE 3ATHKKHN BCEX COCAMHHTENBHBIX GONTOB.

9.8 Ilpu npoussoxcTse pabor mo 3amure MI'C nonuMepHEIMH
MaTepHaNIaMH ClletyeT Co6/101aTh MATOXEHHRIE HHKE TPABUJIa TEXHUKH
6e3011acHOCTH:

- NPOLIECC HAHECEHHA JODKEH NMPOM3BOAUTHCA B COOTBETCTBUH C
I'OCT 12.3.005-75%;

- IIPM ITOIrOTOBKE NOBEPXHOCTH Heob6Xx0oauMo cobmoaars Tpe6o-
BaHu4 6e3omacHocTH o F'OCT 9.402-80%;

- B CKJIaJiaX M Ha y4acTKaxX N0 HaHECEHMIO HOMONHUTEILHOTO
MOKPHITHA He JOIMYCKAETCS MPOU3BOACTBO PaboT, CBA3AHHEIX C MIpUMe-
HEHMEM OTKPHITOrO OrHs, HCKPooOpa3oBaHHs, KypeHHS H T.A. Y4acTKu
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Heo6Xx0aMMO CHaGINTh NEHHHIMHY OTHETYIIMTEJISIMH, SSIUKAMM C IIECKOM
W APYTHUM NIPOTHBOMOXAPHEIM HHBCHTAPEM;

- MPOM3BOACTBEHHBIM MEPCOHAN HE AOMXKEH JOMYCKAaThCs K
BHINOTHEHHUIO PaboT 6€3 MHAMBUAYATBHOM! 3aLUUTRI, COOTBETCTBYIOLIEH
TpeGoBaHusam 'OCT 12.4.011-89;

- pabouue, Beaylie paboOTH, JODKHH paboTaTh B CIIELOAEXIE.
Creunomexmy, 00JIUTYI0 paCTBOpUTEIEM HIHM JaKOKPaCOYHBIMU MaTe-
pHaNaMu, clielyeT HEMEIEHHO 3aMEHUTDb YUCTOH;

- INs MpenOoXpaHEHHUsS OPraHOB AbIXaHMA OT BO3AECHCTBUA
KpPacO4YHOro TyMaHa H IapoB pacTBOpHTENA paboyue AOXHEI HOJb-
30BaTLCSl PECHMPATOPAMH, & TAKXKE 3AIIUTHBIMU OYKAMH;

- IUIs 3aIQMUTH KOXHU PYK HeOOXOXMMO IMPUMEHSTh PE3UHOBLIE
MepYaTKU WIM 3a1LUTHEIE Ma3y K nacTel 1o F'OCT 12.4.068-79*%;

- Tapa, B KOTOPOii HaXOAATCS MATEPUAIBI M PACTBOPUTEIIH,, HOJDKHA
KMETb HAKJIEHKH MM GUPKU ¢ TOUHBIMH HaWMEeHOBaHWEM M 0003Ha-
yeHHeM MatepHanoB. Tapa no/mkHa GHITh HCNIPAaBHON M MMETh IUIOTHO
3aKPHIBAIOLINECS KPBILIKH;

~ OIWIKH, BETOMIb, OGTHPOYHLIE KOHLIE, TPSANKH, 3arpA3HEHHBIE
MOTUMEPHBIMA MaTEPUAIAMU M PACTBOPUTE/IMH, CICAYET CKJIANBIBATD
B METAJUTHUECKUE SIUMKHU K 110 OKOHYAHUH KAXIOW CMEHBI BHIHOCHTH B
CITEUNAJILHO OTBEJEHHRIE MECTa;

- OKO/IO pabodYero Mecra JOMKHA GBITh UKMCTass BOJA WM CBEXe-
NPUTOTOBIEHHHIN pu3nonoruyeckuit pacreop (0,6-0,9% pactsop
XJIOPUCTOrO HATPHUs), YUCTOE CYXOE I0/I0TEHIIE, IIPOTHPOYHBINA MaTEPHAT;

- NpY TONAaJaHUY B IJ1a3a PaCTBOPHUTENS MM MOJIUMEPHOTO
MarepHaza HEOOXOOMUMO HEMEUTIEHHO OGMIIBHO NMPOMBITH IVIa3a BOXOM,
3aTeM QU3NOJIOrUYECKHM PACTBOPOM, ITOCHIE Yero OOpaTHTHCH K Bpady,

- TIoC/e OKOHYaHMA paboThl HEOOXOAMMO NPOM3BECTH YOODKY
pabouero Mecra, OYUCTKY CIICLIOAEXKRI ¥ 3aLIUTHBIX CPEACTB.

9.9 B kaxuoit cMeHe o cTpouTenbetsy MI'T nOmXHBI 6HITH
BBLOEJICHH 1 OOYYCHBI CNELMAJbHEIE JUIA AJIS OKa3aHMs I1epBOi
MOMOILH.

9.10 Ha kaxaoM cTposiuteMcst 00beKTe JOJDKHA GbITh OpraHM30BaHa
TIOCTOSTHHASA CBSI3b C LIEHTPAJIbHBIM NMPOPaGCKUM ITYHKTOM, HMEIOLIMM
YTBEPXIEHHBIA IPUKa30M MO CTPOUTENbCTBY NOPSIOK OPTaHH3aLHU
MEANUNHCKON NMOMOINM M 3BAKyallMH, B Cliydae HEOOXOAMMOCTH,
TPaBMHUPOBaHHHIX UJIH 3a60J1eBIUMX paOOTHUKOB C 0OLEKTa.
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IIpunoxkenne A
(pexomenIyeMoe)

A.1 Ilapamerpui craneil H roQpHPOBAHHBIX 3JICMEHTOB

Tabauna Al
MexaHu4ecKHe CBOMCTBA H XHMUYECKHUI cOCTaB cTalel
Tlpe- Mpe- Yanu- Tok-
nen aen HEHHE, PpH-
TEKy- npou- % ™E
qecTH, HOC- To- LtHH- Xumnueckuti coctas B %
Hmm?, TH, ne- KOM
HE H/mv® PpeK, (®
MeHee He MMK-
Me- po-
Hee Hax)
Mapka Tomumuysa nucTa, MM C Si Mn P S
cram <16 23 >3
<100 <40
15 80 0,12 1 012 04- < <
(Poccun) 240 400 23 -0,2 | 0,25 0,65 | 0,035 | 0,035
or2a 80 < 0,17- 14- < <
(Pocchs) 310 450 22 0,12 | 037 1.8 0,035 { 0,04

Tabauuma A2
IMpumeps! PU3HYECKUX XaPAKTEPHCTHK MHOTOJIHCTOBBIX CEKI M

TNonepcunsie Tonmuua Tinomans Mowmeut Crathueckuit | Paguyc
pa3mepsl NMCTA, Tionepe. HHCPLMH, MOMEHT HHCPILMH
roppUpOBaHHOTIO MM CEUCHHA, MM /MM HHEPUHH, (mm)
npodHns (MM) (MM MM) (MM /MM)
30 3,77 1176,6 444 17,7
4,0 5,04 1581,9 58,6 17,7
5,0 6,30 19952 72,6 17,8
150x50 6,0 1,57 24175 86,3 17,9
7,0 8,85 2849.7 100,0 17,9
30 3,52 1057,25 39,42 17,33
4,0 483 1457,56 53,30 17,37
152x51 5,0 6,15 1867,16 66,98 17,42
6,0 7,46 227831 80,22 17,48
70 8,71 2675,11 92,56 17,52
380140 35 373 11710,74 152,72 49,50
4,8 6,54 16038,98 207,54 49,52
5,5 7,63 18743,25 241,38 49,56
6,3 872 %1425,2 274,87 49,29
7,1 981 4164, 308,24 49,63
3,0 3,90 10886 136,01 52,80
400x150 4,0 5,35 14944 185,50 52,85
5,0 6,81 19060 235,04 52,90
6,0 8,26 23154 283,71 52,95
7.0 3,64 27071 329,69 53,99
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A.2 BapuanTnl npoduiest rodpHPOBAHHEIX JIHCTOB
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Puc. A.1. Ilpogpuss zoghpuposannozo sucma
h=32,5+3 mm, 6=1,5; 2,0u 2,5 mm, t =32,5+7,5 mm

152,4 mm (rumma BomHEY)

Puc. A.2. Ilpogpuss zogppuposéannozo aucma
Toswuna aucma 3,0-7 mm, yeavs useuba zogppa 44,53-46,08,
IIpaman ecmaexa 43,24-47,88 mm

Puc. A.3. ITpodpuss zodpuposannozo sucma
Toawuna aucma 2,75-7,0 mm

Puc.A.4. [Tpoduss 2odpuposannozo aucma
Toawuna sucma 3,5-7,1 mm, yzawe uzzaba zodppa 49,75-50,43°
Ilpaman ecmaexa 110,78 106,15 mm



Pl
7 < N

Puc. A.5. Hpodhuav zodppupoeannozo sucma
Toawuna aucma 4,0-7,10 mm
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A.3 Ilpumepni pacKIaIKH 3/1eMEHTOB METALTHIECKHX MO PHPOBAHHBIX
xoscTpykumii (MI'K) ¢ paznaaniMu hopMamMu nonepeuHsX cedeHnit

MaccuBH METAIIHYECKUX TODPHPOBAHHHX 3JEMEHTOB C
ONVHAKOBHIM PalycOM M3ruba JO/DKHB! OBITh CMEILEHE! OTHOCUTENIBHO
IpyT IpyTa BOOMb OCH KOHCTPYKIIMM, KAK IIPABWIO, Ha 1/2 JUTMHEI 3JIEMEHTA.

ITpononbHLIE CTHIKH B 3BEHBSIX, COCTAR/ISTIONIHX MAaCCHUB 3JIEMEHTOB C
ONVHAKOBHIM PAIMyCOM, CJIEAYET PAcoIaraTh C IEPEBA3KON — B3aMMHOMI
CIBYDKKOM Ha BEJINMYMHY PaBHyI0 14 11araM OTBepCTHii IIONEPEYHBIX CTEIKOB.

1. MI'K — ropH3oHTaNLHBIH WM BePTHKAILHBIA 3JLTHIC
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&
Pa3peprka MK
Jlvuusx pesa
| RTH R1 -
R2 R2 R2ER2
Rl BRI R1f§ R1
R2§R2 R2 R2
Ri1f Rl Rl §RI1
R2 § R2j JR2R2
R1 R1 A R1j R1
R2 fR2 R2 R2
R1f R1 Rl R1
R2 R2 R2 gR2
R1 jRI R1f Rl
R2 §R2 R2 R2
RlI R1 R1 JRI1
R2 R2 R2gR2
Rl JRI1 Ri1f Rl
R2 §R2 R2 § R2
[R1j§ RI i1 RI KRl
Jlnmna peza
Puc.A.7

R2§R2

R2

R2fR2

R2f R2

R2

Ocs MTK




2. MI'K — nosumenTprdeckas Tpyba

Passeprka MI'K (Bug cBepxy)

Jluuna pesa Jlunus pesa
SN 2000 ENEE— S S— v SN 2P Ai S—
R R riY RIE ORI ORI Rl] RI k=R2f R3

R2 ; R2
R3 Rli RI’RI Rlll Rl RII RI
R JR3f rREf Rfrf Rif jifrifr —
R3 ~ qu}mlmlmlmlm -
R3 JR3 Rllmimflmlmlmlm
R2 R2
R3 RT‘RI!R]IRI!IRIIRILRI
R2 R2
R3 §R3 MEI IR
R2 R2
R3 rifrifri Ry Rf R R
R2 R2
R3fR3 ®i§ oRif ORL Rl ri “r1 | R1
JlnHus peza 32 JluHusa pesa
Puc. A.8
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3. MI'K — mByxpaguycHas apka

Passeprxa MI'K (BHz ceepxy)

SN FINEIEIELE

)

&

P>

MR E L

)

RfRfRFLIG] A2 2

Jlnunx pesa

—
o4

b

]

&

—
[

]

=

&

>

—
-

=

-
4

=1

&

>

&

]

—
o

Jluanx pess

SRR PRI Bl AL

MR

R gaijagags

Puc. A.9
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A.4 [IpumMepnl HemPABMILHOK PACKNAIKH METAJUTHICCKHX o PHPOBaHHBIX
JICMEHTOB 3p0IHOMH KOHCTPYKIIHH

1. HeT nmepeBsi3kd — B3aMMHOM CABHXXKHM NMPOLONBHBIX CTHIKOB B
3BEHBSIX.

AT /)
"1;))/

i
i
I
I
1
A
I
Al
Il
i
L

Oce

I
I
I

= - L== |1 . = |5
HenpaswmHo 1 1 HenpasumsHo
Puc. 4.10
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2. Her cOBMXKH MAcCHBOB METAIHYECKUX TODPUPOBaAHHBIX
3JIEMEHTOB C OMHAKOBLIM PalycoM H3ru6a BOOIb OCH KOHCTPYKLIWH.

(S S

Paseeprka MI'K (Bua csepxy)
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Ipwioxenne b
(pekoMeHAyeMOE)

Kpenexmnie n3nenus s cO00PKH METULTHISCKHX ro()PHPOBARHBIX TPYD

Bourrel i mponobHBIX ¥ MONEPEYHBIX CTHIKOB JO/DKH B! OBITD KJIacca
npouHocTH 4.6 v x1acca 5.6 corstacHo tpeGosanuam CHull 11-23-81. Ina
MTT, npuMeHsIeMBIX B paiiOHaX C pacCY4ETHOH MUHHMATBHOMN TEMITIEpAaTYpOi
HapyXHOT0 Bo3ayxa Hipke MuHyc 40°C, 601TH! cleAyeT Ha3HAa4YaTh K1acca
nipoyrocTH 8.8.

Pasmepni 6orroB rpuHuMalores o 'OCT 7798-70*, pasmepsi raek —
no FOCT 5915-70*.

Pe3n6a 60NTOB M rack MEeTpUYECKasi C KPYNHBIM ILIAaroM COIJIaCHO
TI'OCT 24705-81.

JnvHa 601TOB JO/DKHA GRITh HE MeHee 35 MM M Ha3HAYaThCs HCXOIs
U3 KOJTMYECTBA U TOIIMHEI COEqUHAEMBIX TO(PHUPOBAHHBIX JIMCTOB. JTMHA
y4acTKa 6e3 Hape3KH (Y roJIOBKM G0JITa) 0/DKHA OBITh MEHbLLIE CyMMapHOH
TOJIIIMNHEI IBYX CTHIKYEMBIX 3JIEMEHTOB M 11a#16 Ha 2-3 MM.

J1s1 60NTOB CTHIKOBBIX COEMMHEHUI CIIeAYET NPUMEHATH WANOBI
crienuanbsHoiM GOpMBI — KBaApaTHEIE IUIOCKOBHIIYKIbIE, KBAaApaTHBIE
mIOCKOBOTHYTHE (puc. B.1) ¢ LUUIMHAPHYECKUMH OMOPHBIMH
TMOBEPXHOCTAMH paguMyca KpMBH3HBI, obecneynBalonie IIOTHOE
MpWIETaHKE MANG K MOBEPXHOCTSM BITaiIMH U rPEGHEH BOITH CTBIKYEMBIX
ropMpOBaHHBIX JIUCTOB.

a) 6)

1Y) 1 *J&

(s
t = _/ 1
& K3

Puc. b 1. IaiiGv: 02n 604mos (pa3mepbi 6 MusIUMEMPAx):
a — nAocKogozKymeole; 6 — naockoeoinyraste; d — ouamemp omeepcmus 6
waiibe (cozaacno 'OCT 11371-68*); B — pasmep xkeadpamnoti waibb,

npuURUMAEMbLE PAGHBLM HAPYNCHOMY Ouamempy CIaKOapmHou Kpyaaou
wai6vt (cozaacno TOCT 11371—78%); 6, — He menee 3; 8, — ne menee 2

x
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Jawrs® Liper Bec

") (x17100)
32 WS, 14,6
38 seacani 15,0
44 xpacEmk 164
51 wepunr 17,5
76 T8, 1.5
e AIsA. 88

Tun M20,5SB 3.8

30,4:__ @ —Tw 0,7
* —#

43-50

-

Puc. b.2. Bapuanmoi 604moe u zaex
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Tpu cepHYECKUX ONOPHBIX IVTOCKOCTSAX GOJITOB M raek IaiGu He
TIIPUMEHSIOTCS.

BonTh, rak¥ ¥ wak6Gh AOKHE HUMETh AaHTHKOPPO3HOHHOE
samuTHOe NOKpEITHE (30-80 MKM) 13 nmHKa 113 no TOCT 3640-75.

Bonrhi ¥ raiixu 3apybexnanix GpupM, JonyckaeMelie K NPAMEHEHHIO

Jdna c6G0pKA MHOTOJUCTOBHX TO(GPHPOBaHHBIX CEKUHHA
MCIMONB3YIOTCS TajbBaHU3MPOBAHHBEE GONTH HHaMeTPOM 19 MM,
M3TOTOBJIEHHEIE H3 CTAIM, NIOABEPXEHHOH CIIELIMAIBHON TEMIIEpaTYpHOH
00paboTKe B COOTBETCTBUHM cO crnieumbukanueit A 449 (AMepukaHcKue
CTraHOapTH! 10 HCNIBITAHUIO MaTepHATOB). HYXXHSA NOBEPXHOCTB NOJIOBKHI
60JITa pABHOMEPHO 32KpYTJIeHa U He TpebyeT crnenManbHOo#i noarouku. Bee
rafiKu ycTaHaBIUBAIOTCA TN60 H3HYTPH, TH60 CHAPYXHM KOHCTPYKIIMH, 33
HMCKIIOYEHHEM CJIy4yaeB, KOrja C60pOYHbIMH YyepTeXaMH MPEeANnnucaHo
HUHaYe.

200
100 100

R

Boxrre M20x 40 BHyTpeRRA% 9acTh
Tpybut

Bomrrsr M20x 50

Puc. b.3. Ilepexpvimue sucmos
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Ilpunoxenne B
(pexoMeHIyeMoe)

PACYEThI METAJUITMYECKHX KOHCTPYKIIVMH
TO®PUPOBAHHBIX TPYB

B.1 Pacyer KOHCTPYKIMH IO Npeie TbHOMY PABHOBECHIO

YcioBue, rapaHTHpYIOIIee KOHCTPYKIIHIO B 3KCILIyaTallMM OT
HACTYIUJIEHUS MEPBOTO NPEACIBHOIO COCTOSAHMA, XapaKTepU3yeMoro
NpeaeTbHBIM CTATHYECKMM PaBHOBECHEM B3aMMOJEHUCTBYIOIIEN CUCTEMBI
«KOHCTPYKUMHS — IPYHT», YAOBNETBOPSAETCS HEPABEHCTBOM

asq,, (B.L.1)
i€ ¢ — WHTEHCUBHOCTb BEPTHKAILHOIO AaBJIcHUA rpyHTa Ha MI'T ot
TIOCTOSIHHBIX ¥ BDEMEHHBIX Harpy30K € y4eTOM KO3(DDULIMEHTOB IEPErpy3KH
COINIaCHO JENCTBYIOIUM HOPMaM;

g, — pacyeTHas Hecywlas cnoco6Hocts MI'T B rpynre, T.e.
MHTEHCHBHOCTb NpeAeJbHO AONMYCTHMON Harpy3sku M3 YCJIOBUS
NPEAEIbHOTO CTATHYECKOro PaBHOBECHS PACCYMTHIBAEMOM CHCTEMBL.

PacuerHyio Hecymyio cmocobHocTE MI'T q, (Kkrc/cMm?) onpenensior
no popmye

q,=K,q,, (B.1.2)

12,4107
roe KyB:H_«/E—_ — KoabduUuHEeHT yBeIMYEHHUS Hecyulei

cnoco6HocT MI'T 3a cueT ynipyroro oTnopa oKpyXalollero rpyHTa;

WZ
4, =0,032:10" T —bacueTHas Hecymas cnocobHocts MI'T BHe

IPYHTA )11 pEKOMEHIYEMBIX CTalei, Krc/cM?;

W — MOMEHT CONPOTHBRIIEHUA NPOoAoIbHOro (Baomb MI'T) ceyenus
6pYTTO CTEHKM Ha eAMHUIY WIHHEI MITT, cM3/cMm;

D — nuamerp MI'T no cpenneit iuHum rodpos, cM;

w
D 2EI'P
B3aMMOJIEHCTBYIOLIEH CHCTEMBI «KOHCTPYKLMSI-IPYHT» , CM?/KTC;

E,, — KOMINPECCHOHHMIA MOAYIIb nedopManuMu rpyHTa 3aChIIKH,

MPUHMMaEMBbIi Ha OCHOBE KOMIIPECCMOHHEBIX MCIILITAHUI B OOMETPE IPH
HHTepBane naBneHuit 0,5-1 krc/cm2.

G=

— 0606meHHBIH 1OKa3aTeNb XECTKOCTHU
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B.2 Iposepka o6meit ycroiramBocTH hopMbl NONEpEIHOro
ceqermns MI'T

Pacyer MI'T Ha 061i1yi0 yCTOHYMBOCTS POPMBI HOTIEPEUHOTO CEUEHISA
TIPOU3BOIAT U3 YCAOBHA cXaTus MI'T paBHOMEpHO pactipeeIeHHbIM 1O
€€ NEPUMETPY HOPMAJIbHBIM JaBJIEHUEM FPYHTA 3aChINKHU, IPUHUMAEMBIM
PAaBHBIM PacyeTHOM MHTCHCUBHOCTH ¢ BEPTHKAILHOIO XaBjieHUs Ha MI'T
OT MOCTOSTHHBIX ¥ BpEMEHHKX HArpy3oK. YcaoBue YCTOUYHUBOCTH
YAOBJIETBOPSAETCS HEPABEHCTBOM

N
;’;S mR, (B.2.1)

D
e N= 22_ — PacYE€THOC OCEBOE CKUMAlOLIEE YCWINE HA CAMHHULLY JUIMHbI

creHKH MI'T, krc/cm;

F — mnowaak NpoionbHOro ce4eHUs: CTEHKH Ha €IMHHUY JUIMHB
TPYORI, CM2/CM;

m,— KoadduuHeHT ycoBuil paboThl, YYUTHIBAIOLIHM YCIIOBHOCTh
pacyeTHOW CXeMBl M HAYaJbHEIE HECOBEPIIEHCTBA KOHCTPYKIIUMU,
NpUHUMaeTcs paBHbIM 0,7;

R, — OCHOBHO€ PacYeTHOE CONPOTHBJICHHE CTAIU NpPH AEHCTBUH
OCEBBIX CHI, KIC/CM?;

o,
P= U—W — K03¢PHUHEHT MOHMXEHUST Hecylle# CITOCOOHOCTH,
T

BBOJMMBIH U1 TPEXOTBPallIeHMs] [TOTEPU YCTOHYMBOH (DOPMEI paBHOBECHS
rubxkoit MI'T B ynpyroii rpyHTOBOH Cpene;

O, — Npee] TEKYYECTH CTalH, Kre/cm?

O, — KDHTHYECKOE HANPSKEHHE B CTEHKE TPYOBI, Krc/cM?, KoTopoe
cltexyeT NPUHKMATb!

12E
o,= ,1_’ , ECTIM A 2\, ; (B.2.2)
G, =0 — b\, ecmd/2<A<A, (B.2.3)
G,, =0, €M A SAy/2. (B.2.4)

TIMocTosiHHEIE @ U b, a TaKXE MPEAE/NbHOE 3HaYeHHe rMOKOCTH A,
NPUHUMAIOTCA B 3aBUCHUMOCTH OT MapKH CTaiu: Jiad cranu 15cn
(o,,, =2000 krc/cm?; o, = 2400 krc/cm?): a= 2800 krc/cM%; b= 17,14 krc/cM?;

115



A, = 112; mia cramm 09T2] (o,, = 2600 xrc/cm?; o, = 3100 xrc/cM?):
a=3600 xrc/CM2 b=10 2|<rc/cm2 A,=98;

E=2,1-10¢ krc/cM? — Mozxynbynpyrocm cTanm;

G, — NPelIe MPONOpUKOHATILHOCTH CTANH;

k'D
= - FUOKOCTh TPYOHI; (B.2.5)

r — panHyc HHEpLIMM NPOJOIBHOTO cedeHNns creHKH MI'T, cm;
k'~ xo3pduunenT rH6KOCTH, NPUHUMAEMBIH no 1abn. 1 B
3
3aBHCHMOCTH OT T€OMETPHHECKOTO TApaMeTpa —~ ¥ MO nedopMauuu

rpyHTa 3achinky E -
Ta6bnauua B.1
Koadduument rubkocTH k' ipy FEOMETPHYECKOM NapameTpe
Erp i x107
Kre/cM? T
0,2 0,3 0,5 1 2 5 10 20

50 0,893 | 0,850 | 0,780 | 0,663 | 0,532 | 0,445 | 0,366 | 0,314
100 0,814 | 0,755 [ 0,663 | 0,532 | 0,468 | 0,366 | 0,314 | 0,264
200 0,703 | 0,629 | 0,532 | 0,468 § 0,394 | 0,314 | 0,264 | 0,222
300 0,629 | 0,551 | 0,494 | 0,425 | 0,352 | 0,281 | 0,239 ] 0,202
400 0,573 | 0,512 | 0,468 | 0,394 | 0,332 | 0,264 | 0,222 | 0,188
500 0,532 | 0,494 | 0,445 | 0,366 | 0,314 | 0,250 | 0,211 | 0,178
600 0,512 | 0,477 { 0,425 | 0,352 | 0,300 | 0,239 | 0,202 | 0,169

B.3 Onpesenenne npeaesHbx Aedopmauyii nonepeanoro cedenns MI'T

IlpenenbHOE OTHOCHTENBbHOE YBEJIMYEHUE FOPH3OHTANBHOIO
auamerpa MI'T AD’W, (8 %), oTrBevaee MOMEHTY NMPEAETABHOTO
CTaTHYECKOr0 PaBHOBECHA PAaCCUMTHIBAEMON CHCTEMBI, ONpEAESIOT NO
dopmyne

Gpes D’
AD e
" = 0,96E1+0,0052E,D * (B3.1)

— 1 1q — HOpPMaTHBHaA Hecymiasi cnocobHocTs MI'T, kre/cM?;
E=2,1. 108 KIC/CM? — MOZIYJTb YTIPYTOCTH CTANIN;
I ~ MOMeHT MHepU¥H NPOXOIBHOIO CEYEHUS CTEHKU Ha EIUHULY
JuiHe MI'T, em*/cM.

raeq
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Ecnu noncyntanHas aepopManus AD'.W (B cM) He yROBJIETBOPSET
YCHOBHIO

M_D?
AD! <= 3.
o S BT CM, (B.3.2)
TO €€ 3HaYEeHHME YTOTHAIOT, Onpeess no popmyne
2

, 9D —16M,

AD = ————
nped 0,0052EWD’ , %, (B.3.3)
rae Mn.n = W_ o, — H3ru6aomuit MOMEHT B CTeHKe MIT,

COOTBETCTBYIOINM# 06pa30BaHHMIO IUTACTHYECKOTO APHHUPA, KTC-CM/CM;

W, — TJIaCTHYECKHA MOMEHT CONMPOTHBICHMS HPONOJBHOIO
CeueHHsI CTEHKM Ha EIMHMILY IJIMHBI TPYORI, CM/CM;

o, — npexen Tekydectu: 2400 krc/cM? ia MeaucTol cranm 15¢m u
3100 xrc/cm? s cramm 09120,

ITo 3tum xe dopMyaaM MoxXeT OLITh BHYHCIEHa nedopMalus
TOPHM3OHTAJIBHOTO AXMaMeTpa IUiA o6oi BeTMYMHE (HO HE Gonee qw)
nmercteyomeit Ha MI'T Harpy3ku.

TpeneasHOE OTHOCHTENBHOE YMEHBIIEHHE BEPTUKAILHOTO TUAMETPA
4D, onpenensior Yepe3 AedopMalnio ropU3OHTAILHOTO AMaMeTpa

, 2,43.10™
AD_,=AD,, 1+—J—2—— : (B.3.4)

3navyeHns nMpeaeabHbIX AeopManmit MONepevHOro CeYeHUs TPYOhI,
COOTBETCTBYIOIIME MOMEHTY NPEAENBHOIO CTaATHYECKOTO PAaBHOBECHS
PACCYNTHIBAEMOM CHCTEMH, ONPENENAIOT B UEAAX HCHOAB3OBAHUSA X B
JaJbHeNIeM IS OLUEHKH COCTOSIHUA NIOCTPOEHHOTO COOPYXEHHS B
3KCIUTyaTAMOHHBIX YCIIOBMSX.

B.4 PacueT CTHKOBBIX COMAEHIH

PacyeT nmpOXOJIBHEIX CTHIKOB BHAXJIECTKY C COERMHEHUAMM Ha
OOLIYHBIX (HEBEICOKOIPOYHEIX) GOJITaX HOPMAJIbHOH TOYHOCTH OCHOBAH Ha
MPEATIONIOXEHUM, YTO BCE CABUTAIOIIME YCHITHS B CTRIKE BOCTIPUHUMAIOTCSA
6orraMu.

TpeHHne Mo KOHTAKTHBIM TOBEPXHOCTAM COEANHSIEMBIX 3JIEMEHTOB
HE YUUTHIBAETCA.

Pacuer 60/TTOBBIX COCAMHEHHH NPOAOABHBIX CTHIKOB NPONU3BOIUTCS
Ha CyMMapHbI€ CIBUTAIOINE YCWIMS OT JACHCTBHS OCEBOM CXMMalomein
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cvibl M U3rnbapomero MOMEHTa, COOTBETCTBYIONIETO 0Opa30BaHUIO
TUIaCTHYECKOro NIapHUpa B creHke MI'T.

Pacuer BefeTcd B NPEATIONOXEHNUH, YTO YCUIHSA MEXAY BCEMM
00TaMU COSAMHEHUS PACTIPEEIIAIOTCS PABHOMEPHO.

PacueTHOe cABUIaoniee yCHINe Ha OIMH GoJIT S onpeae/sieTcs no

dopmyne

N
S=a—, (B.4.1)
n
TJie 71 — YMCI0 OONTOB B COCNMHEHUH HA eAMHUITY IIHHbBI MI'T,

gD
N = 7 — PACYETHOE OCEBOE CXHMAIOIIEE YCHUIIHE HA eIUMHMILY

ITMHEI cTeHKn MITT.

3nech g — pacdeTHast MHHTEHCHBHOCTb PABHOMEPHO PaCIIpeieIEHHOrO
TIO NIEpPHUMETPY MOMEPEYHOTO CeYEHMSE TPYOBI HOPMAIBHOTO TABIEHHMS FPYHTA
3aCBHINKH, NPHHHMaeMas paBHOW pacyeTHOX HMHTEHCHBHOCTH
BepTHKaNbHOro gapneHus Ha MI'T oT cyMMapHOro Bo3ieHcTBUSA
COOCTBEHHOI'O BECA FPYHTa HACHIIIM U BDEMEHHOM Harpy3Ky;

a = 1,2 — K03 PUIMEHT, YYUTHIBAIONIXHA yBEIMYEHHUE CABHAIAIONMIETO
YCWIHS B COEAMHEHUH OT NEUCTBHA N3rHOaIoero MOMEHTa.

IIpoyHOCTH 60ATOBOIO COSAUHEHHUSA NTPOBEpSETCs 10 hopMyam:

IIPH pacyeTe Ha CMATHE KPOMOK OTBEPCTHH B COeNMHAEMBIX
3NeMeHTax

S
57 SmRa, (B.4.2)
TIpY pacyeTe Ha cpe3 6onToB
48
n—dz smR,, (B.4.3)

rae & - TOJNILMHAJIWCTA CTBIKYEMEIX 3JIEMEHTOB;
d — HOMHHaJIBHbIA fUameTp Gonra;
m, — K03GUIHEHT yCIIOBUMA PaGOTHI COEAUHEHHS; IJISI CTBIKOB CO
creHanbHEIMY aiibaMu
m, = 1,3 nipu pacyeTe Ha cMATHE U m, = 0,9 IpH pacyeTe Ha Cpe3;
R_, R_— pacyeTHBIC CONPOTUBJICHUSA LIS 6OJITOBOTO COCAUHEHHUSA

cM? “cp

npu paboTe KPOMOK CTHIKYEMBIX 3JIEMEHTOB Ha CMSTHE H GOJNITa Ha Cpes.
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B.5 Orpannvenne ru6kocTi TpyGul o TpeGoBanKsM TPAHCNIOPTHPOBAHNA H
YCTaHOBKHM KOHCTPYKIMH

Ja npexynpexnenus upesMepHbix nedopMaunit ruokois MIT 8
fipouecce €e BO3BCICHHSA OT BO3NEWCTBHSA HAa KOHCTPYKUHIO
IPY30MIOXLEMHBIX MALTHH, MOHTaXHBIX MEXaHU3MOB U NPUCIIOCOGNIEHUH,
COBCTBEHHOIO Beca CaMON KOHCTPYKUMH, BCIIOMOIaTeNbHbIX 00YCTPOUCTB
(HacTWIOB, MTOXBECHBIX MOAMOCTEN) ¥ T.IT. HOJDKHO OHLITH

2

D
—<0,112 cMm/krc. B.5.1
I / ( )

B.6 Orpannaenne nonepeansix aedopmanuit MI'T Ha cTaIMH OTCHINKH A
YIUIOTHEHHS1 GOKOBBIX IPH3M IPYHTA

PacyeTtHyo Harpy3ky Ha MI'T OT cTpOUTEJbHLIX MAallMH U
YIUIOTHAEMOTO TPYHTa GOKOBBLIX TIPU3M CJEAYET YCIOBHO NMPUHUMATD
OEHUCTBYIOLICH B TOPU3OHTAILHOM AMAMETPAIbHOM IUIOCKOCTH HOPMATBHO
K nopepxHoctd MI'T ¢ 06eMXx CTOpOH, paBHOMEPHO PACIPEAe/IEHHOM 110
anuHe o6pasytomeit MI'T ¢ MHTEeHCUBHOCTBIO

e=2,5VD , KIC/CM. (B.6.1)

HMHTEeHCHBHOCTD AEHCTBYIOIUETO FOPU3OHTATEHOTO JABICHUS € He
IOJDKHA MIPEBBILIATH NPENEbHO HOMYCKaeMOe Ha TPYOY NaBieHHE €, T.€.

ese . (B.6.2)

NHTEeHCHBHOCTh INpeNeabHO OOMYCKAaeMOro (M3 YCJIOBHSA

TPEXIIpOLIEHTHON AeOpMalIni HOMHHAJIBHOTO AMAMETPa) AaBNCHUSA e, (B

KIC/CM) ClleAyeT OIpeleNnATh no ¢popMyne
M,
& ="p (B.6.3)

e M — u3rubaiowmit MOMEHT (B Krc-cM/cM) BeTeHke MITT Ha elMHHLYY
€e IUIMHBI, COOTBETCTBYIOIIMHA 00pa30BaHMIO IUIACTHYECKOrO WAPHUPA K
PaBHBIH

M =W, (B.6.4)

W, — NaacTHYeCKHi MOMEHT CONPOTUBIEHHA NPOROIBHOIO
CeYeHHsl CTEHKH Ha eMHHLY JUIMHE TPYORI, cM*/cM (cM. Tabr. B.2); o, —
Npenes TeKy4ecTd CTanu, Krc/cM? Eciu He yIoBIETBOpPSIETCS YCIOBHE
(B.6.2), cnenyer npeaycMaTpuBaTh YCTaHOBKY BHYTpH MI'T BpeMeHHbIX
MHBEHTAapHBIX KPEIUICHHI, paCCUMTLIBAsA MX Ha JeHCTBHE NepeMernatomeiics

BIonAb MI'T rop30oHTaNbHOM HArpy3Ku €, (B Krc/cM) MHTEHCHUBHOCTBIO
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HeHCTBYIOUIEH TaK Xe, KAK M Harpy3Ka e, HO Ha orpaHMYeHHOM ymnHe 0,5 M
1o noBepxXHocTH MI'T CHMMETPHYHO OTHOCHTEIBHO FOPU3OHTAIIBHOTO
JnuaMeTpa.

Em=e—em. (B.6.5)
B.7 HpuMep nOATOTOBKH HCXOAHBIX JAHHLIX H MPEACTABJICHHSA PE3YILTATOB

pacdeTa HanpsUkeHHO-Ae(OPMHPOBAHHOTO COCTOSHHA BOXONPOITYCKHOM
MIT u rpynToBoit 0GoHMBI
(1 pacyeTa NO METOLY KOHEYHBIX 3JICMEHTOB)

TTporno3 u3MeHeHHs HaNPSKEHHO-IePOPMHUPOBAHHOTO COCTOSHUS
CHCTEMBI «OCHOBaHHE — BOAOIPOITYCKHOE CoopyXeHHe ¢ MI'T — Hachimp»
CHTEAYeT BHINOJHATH NYTEM MaTeMaTHYECKOro MOAETHPOBAHMA C
HCIOJIb30BaHHEM HEJIMHEHHHIX MOAEJIEH MEXaHMKH CIJIOUIHBIX CpeX
YHCIEHHBIMM MeTOaMH. BBIGOP pacyeTHBIX Monee, HX FEOMETPUYECKHE
NapaMeTpHI CJIeAYeT OCYIECTRIATH B 3aBHCHMOCTH OT BUIa PYHTOB, @ TAKXKE
OT 0COGEHHOCTEH penlaeMoii 3a1a4Hu.

PacuetHble PH3INKO-MEXaHNYECKUE XaPAKTEPHCTHKH TPYHTOB
ocHOBaHHUsA, Hackinu 1 MI'T npuBeneHs! B Tabn. B.2 u B.3.

Ta6nruua B.2
PacyeTHbIe HHINKO-MEXAHHYECKHE XaPAKTEPUCTUKH IPYHTOB OCHOBaHMSA
W HacHIM (TpEMeED)

Moayns Kosgduunent VYron VaensHoe | TlnoTHocts
nAedpopMalHH ITyaccona BHYTPEHHErO cuenneHue (KH/™M)
(KITa) TPEHuUS (KIla)
(rpasrycei)
16300 0,4 18 10 20,3
30000 0,32 30 2 20
14000 0,33 23 6 20
25000 0,33 30 4 16
40000 0,27 33 6 16
25000 0,3 30 4 16
Ta6bnuma B.2

PacueTHbie PU3NKO-MeXaHHYECKHNE XaPaKTEPUCTUKA METAIUTMYECKON
rohpHpoBaHHOI TPYOBI (MpUMED)

Monyns Tonmmuna (M) Mowment Pa6oraer Ha Mpeaen
nedopMmaumu HWHEPUMH CKaTue NPOYHOCTH

(KITa) (M%) _(KH/™)

210000000 0,00756 0 Ila 235000
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Hapuc. B.1 — B.9 npuBeaeHs! cxeMa u pesy/IsTaThi pacyeTa METONIOM
KOHEYHBIX 3JIEMEHTOB HACHIH ¢ Kpyrinod MI'T ¢ 3abuKCHpOBaHHEIM
PacnoyIoXeHHEM TPYHTOB, apMOIDYHTOBOH 000iMEl M camoit MI'T.
Pesynerarsl pac4eToB AedopMalMit H HaNPsKEHHH METONOM KOHEYHbBIX
3JIEMEHTOB NO3BOJIAIOT HOJYYHTh C BO3MOXHOCTBIO BU3YATU3aLIAH.
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Puc. B.1. Pacxemnasn cxema c pacnpedeaenuem zpyrmos, apmupyrouux mamepuaso6 u MI'T
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HpuMep npeacTasneHUs pe3yasTaToB pacyera no nporpamme MK3

BepmikanbHbie JehopMaLan, M
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Puc. B.2. Bepmuxaashoie dechopmayuu
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Puc. B.3. Iopusoumaabusie dehopmayuu



Sl

Bepmiransnee Hanpawe o, xila

LA . - RS,

i oo e et e =

Pyc. B.4. Bepmuxasorvie nanpaxcenus



9C1

[Copusomranbimie Banpsaxe s, k(12

- --l ~

. L AL :

P L LTI
ST Pt

ane H - .

e
!

= asea g

.
PL

PRI

-"

-
-

4
LPPTAE N

A A -
Lot

»

R Nt

—-295.000
—.257.747%
%

r .

Bl 3
- i

. .

P aa .
- r
H

H

3

3 R ot -
K N . - P
i i
. e + T S S .
b * - . ! .v‘:
i : Cedop " ' : .-
o . Lo i D : L L ; -
. : ¢ B ' L & B . & L owte - PRrCN. L
i . . d . . L - ' - -
: ' ¥ EE t s
. - WLt o *. S tims gl ———— i e R st al- R
. - S - . - RS
- B [ i . — P
e’ - :
B - . L 3
< . e A dmh e e fves s W
T ° - " - " - -
: t - H
: . :
. - 3
HE. ] B .
: H
p ]
k] vee e .
- T H
- [ .
EEN - R - % o <
. e 5 ) : H
- - - P : H
H [ H
- | - " i - - . " :
o . § oo o
A U - H -
- " H T : ' H
- -t H i i H
. ‘.- - .. "
. B 1 "- Bl & .
. . - : : H i
i . - .- .- . :
e b e I i e e A L (e g o, o AL A« s e« 14 o nne el cx avn s g et o o . st
- - LT H - ) P .
N . Fa . N ; e ’ . r
. L : et A - -~ B . - e : N z H .
. g v - - . - - . « : PR
a - b S
+ - PR, - car - a . . - ‘4‘ . 3 - .- z - b ? »
. .ok iy . P . <, I - . .t .k
. . . H . - - . - H .
. v s A - - - . . A . . . : .
- LT . B - L - N N s T : - - :
L P - Y . x. = L. T s . N - . Y

Y=20.45 0 222995

Puc. B.5. Iopuzonmaavnvie Hanpaxcenus




LT1

Kacarenprowe nampsiserss, kfla

Faeme At Na 880

Y=241 = N8

Puc. B.6. Kacameavnote Hanpaxcenus

—-126.234




8Tl

Koxduprmee vr mpounec 1 no Mopy-Ky nowy

Puc. B.7. Kosdppuyuenm npournocmu no Mopy-Kysony
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Puc. B.9. Hanpaxcenusn ¢ cmenke mpybom



Ipanoxenue I'
(PEKOMEHIYEMOE)
Pacuer ocanox MI'T 1 Ha3HadeHHe CTPOHTEIHLHOIO HOXBEMA

Pacyer ocamox MI'T nng Touek NOA OCHI0O HACLINH CleayeT
IPOM3BOAMTH 10 rpaduKy (puc. 1), onpenenss pacyeTHylo ocauky S, no
¢dopmyne

100
SP =?S,, T

rzie S, — OcanKa OCHOBaHHsA py Montyie aepopmanmm rpyHTa E = 100 kre/cm?
(cM. puc. I'1).

HcxogHBIMY MapaMeTpaMu I PacyeTa 0CagoK AOJIKHbLI OBITEH:
MOZyJIb fepopManni, 00beMHasA Macca rpyHTa ¥ MOIIHOCTb FE€0OIOTMYECKHX
CJ10€B B OCHOBAaHMH, BEICOTA HACHIIH.

Ocaaka MI'T Ha MHOTOC/I0/{HOM OCHOBaHUM PaCCUHUTHIBAETCS ITyTEM
CYMMMPOBaHM 0CAIOK B NpedesiaX Kaxaoro C/os.

PacyeTHylo ocainky Sp TOA OChI0O HACHINIHA CJEAYET CPABHHUTH C
TIpelie/IbHO I0MYCTHMOI OCalikoi S, onpeaenseMoi no popmy.ie

S = O,SSp +0,75iL, (T.2)
rae il — pa3Huia orMeTok otTka MI'T Ha Bxoge 1 Beixone (/ — YyKIoH, L —
mHa MI'T).

INpumevanue. Gopmyna npUuMeHUMa U1 YKIOHOB Tpyo a0 0,05.

B cayyae, ecnu pacyeTHas OCaiKa MPEBHINAET BENUYUHY S,
Heo6X0AMMO NMPHHSATH MEPEL MO H3MEHEHUIO MTPOEKTHOTO PELEHHs, B
TIEPBYIO OYEpEnb paCCMaTpUBask BAPUAHTHI YBENIMYEH NS YKIIOHa 1oTka MI'T
WM TOJIIWHE NMOAYUIKH, MO0 nepexoauTh K IpYroil KOHCTPYKUUH
BOIOTPOITYCKHOTO COOPYXXEHHS.

CTpouTenbHBIA TOTbEM Ha3HAYAIOT, OIIpenessl OPAHHATY MOJ OChI0
HacCHIMNH 110 popMyiie

A= Sp —0,25iL, (I3)

KOTOpas He JODKHA MPeBbILIAaTh BEMHUUHBI 0,5 (Sp +iL).

Ha rpaduke (cMm. puc. I'1) npuBeneHa 3aBUCMMOCTh OCaIKH OT
BHICOTBI HACHITTM M3 TPYHTa CO CPEXHHMM YAENbHEIM BecoM 1,9 T/M° wid
ONHOPOIHOT0 OCHOBAH U, CJIOXEHHOTO BOJOHACHIIEHHBIMH (Y,=1 T/M> —
KpHBas 1) M HEBOZOHACHIEHHBIMY rpyHTaMH (v,=1,7 T/M* — KpHBas 2),
a TaKxe IJIs1 OCHOBaHMH C pacloNoXeHHEM HECKHUMAEMOTroO CJIOS Ha
KOHEeYHOM rny6uHe z (kpusas 3). Kpuskie 1,2 ¥ 3 COOTBETCTBYIOT MOAYITIO
nedopmaLuH rpyHTa OCHOBaHMs, paBHOMY 100 xr/cm?, TIpH oZHOPOZHOM
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COCTOSTHHH, 3Hast BBICOTY HachImd H, o xpueriM 1 1 2 ( B 3aBUCHMOCTH OT
COCTOSSHMA TPYHTAa) HaxouaT ocamxy S, PacyeTHas ocaaka SD npu
¢daxrnyeckoM Moxyse rpyHTa E Gymer

Sp=%s; (I'4)
Sncm T
- /
i /]
]
80 //
70 -
60 1
\ L/
40 f/ // < //,J
N
) wZl
20 |t — ; > ;r/[
/f{/
10 e (-
2
0 4 8 12 16 20 im

Puc. I 1. Pacuemnouii 2pagpux d04n onpedesenusn ocadox MI'T:
S — ocadxa ocnosanus npu modyse degpopmauuu zpynma 100 kec/cm’;
H — evicoma nacoinu;
Z — paccmosnue om HuxdCKeli PARULbL PACCMAMPUBAEMO20 CAOR D0
RO6EpPXHOCMU OCHOGANUA;
1 — npu odnopodnom ocnosanuu u y = 1 m/m’;
2 —mo we, npu y=1,7 m/m’;
3 — npu neoonopodnom ocnosanuu u Z =2-18m
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Jnst OCHOBaHHH, Y KOTOPHIX Ha HEKOTOpOH IIIyOMHE Z 3aeraloT
npakTu4ecku HecxxumaeMsle nopoasl (E > 1000 kr/cM?), ocaaky o popmyine
(T"4) MOXHO HaXOOUTH IO KPUBKIM 3.

Ecny OCHOBaHME CJIOXEHO U3 HECKOJIIBKHUX Pa3sHOPOIHHIX CJIOEB C
monystma aedopmaunn E, To cHavana, nonp3ysacs rpadHKoM (CM. puc.
I.4), ompenensior ocaaky no dopmyne (I'4) wa Moxyna aedopmaunn
HWXXHEro C/I0f, a 3aTeéM NOCJEeNOBaTeIbHO, HAYHHAsA CHU3Y, H00aBIAOT
JOTIOJTHUTEIbHBIE OCAIKH ITO OCTATbHBIM CJIOAM, BRIMHCIISIEMbIE ITO hopMyie

_100(E,,,-E) s
=—n__g
E_E ’

T+

Tae Si HaXOAAT MO KPUBHIM 3 MPH Z, PABHOM PaCCTOSHNIO OT HHXHEN
TPaHUIBl PACCMATPUBAEMOTO i-T'O CJION IO IOBEPXHOCTH OCHOBAHHS.

HononnurensHbie ocanku AS, 0TpaxalOT HEOXHOPOAHOCTH
OCHOBAHHS Ha IIyGMHE U B 3aBUCHMOCTH OT COOTHOLICHHS MOLYJIEH
JedopMauHy pacCCMaTPHBAEMOr0 H HIDKEJIEXAILEro CJI0EB MOTYT OLITh KaK
NMOJIOXHTEJbHBIMH, TaK U oTpuuaTeabHHIMHU. Iloaymky nox tpy6oi
paccMaTpHUBAIOT KaK CJIO# OCHOBAHHS C COOTBETCTBYIOLIMM MOIYJIEM
nedopMauuu.

CyMMHEpYs aJiIreGpauyecKylo OCANKY, OTIPEETEHHYIO Il HUXXHErO
€104 KaK U1 OTHOPOIHOTO OCHOBAHKSA, H NOTIOTHUTE/IBHBIE OCAIKH JUIsS
KaXIOTO H3 OTHCJIbHBIX C/IOEB, ONPEAESIOT IIOJIHYIO OCANKY I10 GopMye

AS, (T'5)

S,=5+YAS, | T6)

i+l

Hpumep. Ucxoanrie navnbie: MI'T — D= 1,5m; L=46,4m; I=0,005;
Haceimb — b=32M; H=10M; 1:m=1:2; B=232m; yvy= 1,9 1/M’;
OCHOBaHHe — cpenHee ¥, = 1,7 1/M’; cnoit I - H_ = 4 M, E, = 60 xrc/cM?;
cnott I — H, =7 Mm; E, = 100 krc/cm?; crott 111 ¢ rny6unnt 11 m — E, =
150 xrc/m? (puc. IL2).

Pemenne. 1. Canras ocHOBaHHE OXHOPOAHBIM ¢ E = 150 xrc/cM? n
no/nb3yACh rpadukom (cM. puc. I'1, kpupas 2), no H= 10 Mmnipuy, = 1,7 1/M°
HaXOAT 0CaZKy OCHOBAHWS NON OCHIO myrH pH E = 100 kre/cM? S '’ =17,4 cM,

100
Toraa ocanxa npu E = 150 krc/cm? S, = s 17,4=11,6 cMm.
5
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Puc. I2. Hexodnvie dannvie k npumepy pacuema (pazmepot € mempax)

2. ina cnos MotmHocTeio Z, = 11 M npy E = 100 xrc/cM? onpeaensior
BEMYMHY JOMOTHUTENBHON OCalIK¥ (B CBA3N C MEHBLIUM MOAYJIEM
zecopMalHu)

E-E, _, 150~100
AS, =100——=-5/=100- ————— 12,4 = 4,1 cM.
L E, 150-100

3Hayenue S, = 12,4 nony4aiot no rpadpuky mis H=10mu Z,=11m
(cM. puc. I1, KpuBele ceMeicTBa 3).

3, I{na BepXHEro €105 MOWHOCTEI0 4 M ¢ E, = 60 kr/cm? onpezensior

100-60
00-

-4,4=29cM.

T

E -E
AS, =100—+——.8 =
Ez 'El
3navenue S;'= 4,4 cM nonyyaoT no rpaduxy wis H=10mMuZ =4m
(KpHuBHIE CeMeUcTBA 3).
4. CyMMUpYsl, HAXOAT PaCUETHYIO OCAIKy
SD=S3 +AS, +AS =11,6 +4]1+2,9=18,6 cm.

5. I1o M3BECTHEIM Sp = 18,6 cM M iL = 23 cM Haxo#sT 3HaYEHHE
TIpeesIbHO JOIMYCTHMOM OCaIKH Szx =0,5-18,6 + 0,75-23 = 26,5 cMm.

6. I1o TeM Xe JaHHRIM OIIPENENSIOT OPAMHATY CTPOMTEIBHOIO
noxbeMa A = 18,6 — 0,25-23 = 12,8 cM, 4TO B Mpeaenax AOMYyCTUMOro
3HauYeHus, paBHOTO 0,5 (Sp +iL)=0,5 (18,6 +23)=20,8 cm.

BriBoa. Ocanxy TpyOr! He IPEBBICAT NPEREIBHO NOMYCTUMBIX. Tpyby
CJIeyeT IIpOeKTUPOBATH CO CTPOMTENBHEIM IIOXBEMOM, ODXHHATA KOTOPOTO
NOJX OCHIO HACKIITY TO/DKHA OBITh He MeHee 13 cM u He Goxee 21 cMm.
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punoxenue /I
(peKOMEHIYyeMOE)

Pacuer ocanok MI'T na oTTaHBAIOIMX IPYHTAX

Ocanky MI'T Sp Ha OTTAWBAIOLIUX [PYHTaX PACCYMTHIBAIOT MO

dopmyne

S,=S,+ Som Aa.n
roe S, —ocamka npe)mapmenwo OTTAasIBILIETO CJIOS IPYHTA TOML{AHON
h,., (puc. [1.1);

S on — AOTIOJIHATE/IbHASA OCAlKa CJIOA TPYHTA, OTTAHBAIOLIETO B
npoLiecce SKCIUlyaTauuu Tpyoel wust cnos b, = H — h_ (H — momHas
TTyOHMHA OTTauBaAHUSA, M).

IyGuHy OTTanBaHHUA ONPEAEIAIOT TEIUIOTEXHHYECKUM PaCyeToM, a
TakXe II0 AAaHHBIM HAaTYPHBIX HaONIOACHMH 3a aHAJOTHYHBIMH
COOPYXECHUSIMH.

IIpumeyanne. [Ipu Hanuyuu Ha rnyOuHe, MeHbIIeH YeM H ,
CKaJILHBIX WIM APYTHX HeC)XuMaeMbix rpyHToB (E > 1000 krc/cm?) ocanky
PAaCCYMTHIBAIOT U TOJIIY OCHOBAHHUS, OTPAHMYEHHON MX BEPXHEH
MOBEPXHOCTbI0. [loNycKaeTcs nipu 3ToM npuHumare H_ = 4,0 + 1,8 H ipu
06'BeMHOM Macce rpyHTa OCHOBaHUSA ¥, = 1,0 T¢/M* H = 3,0+1,4H npu

Y, = L,7 T¢/M%.

S\

TR RS ZARY 28 AuRwraIRNZs Taave i
1

j-1 hor
T b Hy
i hist hpon

Puc. J1.1. Cxema k pactemy ocadox mpy6 Ha ommauealousux zpynmax

Ocanxy S, 1ot IPYHTa, OTTAHBAIOIIETNO B IPOLECCE IKCILTYATALHUHN
COOPYXEHMS, zum cnost b, =H — h_ onpeneisior no gpopmye
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Saon = 0.75kYH Y, ah (1-11,)+ X [(4 +ap, ) (1-1,)+ k1 (1.2)
i=l i=]
rae k — Ge3pa3MepHBlit K03 puuuent, pasHeit 0,75 (1 + b/B);

a,— x03bdUIHEHT CKHMaEMOCTH i-TO CNIOS OTTRMBAIOUIETO IPYHTA,
cM?/xkrc;

h,— TO/IUMHA i-TO CJIOS OTTAHBAIOLIETO IPYHTA, CM;

JI,~ pa3sHOCTb MEXIY CYMMapHOH JIbIUCTOCTHIO i~I0 CAOSA IPYHTA U
CYMMapHO#M JILAUCTOCTBIO 06pa3Lia rpyHTa, B3STOrO M3 3TOTO CJIOY;

n — YKCJIO CJIOEB, Ha KOTOPHIE Pa3fe/sgeTcsl NpU pacyere ToLa
OTTasBUIETO (OTTaHBAIOILETO) TPYHTA;

A, — x03¢HIIMEHT OTTaUBAHKA i-T'0 CIIOS TPYHTA, XapPAKTEPHU3YIOMM
OCaJIKy I'PYHTa IIPH €r0 OTTauBaHHH 6e3 Harpy3KH;

P, — naBneHHe B CEpENMHE /-TO CNOA TPYHTa, B Krc/cm? ot

cobcrBeHHOro Beca, pasHoe 0,5y, (Z, + Z ) (3aech v, — o6beMHas Macca
TPYHTa OCHOBAaHHS, KIC/CM?;
Z,,, Z, — PacCTOAHHE OT TIONOLIBLI HACHITH COOTBETCTBEHHO 110
KPOBJIM M MOJIOLIBHI i-TO CNOA, CM); k, — KO3DOULMEHT, yIHTHIBAIOIIHM#H
HEMOJHOe CMBIKaHHE MaKpONOp NPH OTTaMBAaHHH MEP3JIOTO I'PYHTa,
NPUHNIMAEMBIX B 3aBUCHMOCTH OT CPEAHEHN TOMUMHEI JIEASTHBIX BKJTIOUCHH
A:mpu A <lcmk =0,7, pu A 23 cM k, = 0,9; NIpH NPOMEXYTOUHBIX
3HaueHMAX A, KO3GUIMEHT k ompelenseTcs HHTEPIONSLUMEH.

Ocanky S, cod IpyHTa, NpeABapUTeNbHO OTTasBLUIETO Ha IITyOHHY
h,_, paccuuthiBaoT 1o Qopmyne (1.2) npu 3HadeHusx 4, = 0; I, =0 n
3HAYEHMSIX a, OTIPEAENSIEMbIX C YIETOM OXHIAEMON CTENEHH YILIOTHEHHS
oTtrassuiero rpyHTa. [1pn 3toM popmysna uMeeT BUAL

S, =0,75kyH Y, ah +,ap.h, | (1.3)
i=1 J=l
PacyeT 0caloK NpOM3BOAAT /i1 cpeaHed yacTu Tpy6m (BhICOTa
HacwIny H) ¥ ee KOHUEBBIX y4acTKOB (H =0).

Hpumep. Ucxoaxsie nanuble: Tpy6a — D= 1,5M; L=139m; I=0,007,
Haceinb — b= 3,5m; H=10M; B=19,5M; y = 1,8 1c/M?; ocHOBaHUE —
¥, = 1,7 7¢/M’; H,= 11 M; C1O | — CyTrIMHOK, PEABAPUTENBHO OTTAABIIMIA,
a, = 0,008, h; = 4 M, cio#t I — cyrTUHOK, OTTANBAKOIMA B NIpoLecce
akcmyarauuu; a,= 0,007,k ,=0,8; 4,= 0,018, J,= 0,005; h, = 2 m; crioit
III - o xe, a,= 0,006; k , = 0,7; 4, = 0,016, /T, = 0,005; h, = S m.
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Pemenne. Ocanky paccunteiBaeM mo dopmynam (I.1) — (O.3).
IIpenBapUTENBHO ONpenesieM

(53
k=0,75{1+—|=0,88,
Py, = 0,5:0,0017(0 + 400) = 0,34 krc/cm?;
Ps, = 0,5:0,0017(400 + 600) = 0,85 xrc/cm?;
Py, = 0,5:0,0017(600 + 1100) = 1,45 krc/cm?,
Ocanka nog cpeaHet 4acToio TpYOHL:
a) IPeABapUTENTbHO OTTAABIIETO CJI0S FPYHTA
S =0,75-0,88-0,0018-1000-0,008-400+0,008-0,34-400 = 4,9 cM;
6) CJI0OEB IPYHTa, OTTaMBaIOLUX B MPOLIECCE IKCIUTYaTallHH,
S,on = 0,75-0,88-0,0618-1000[0,007-200(1 — 0,005) + 0,006-500
(1 — 0,005)] + (0,018 + 0,007-0,85)-(1 - 0,005) + 0,8 — 0,005]200 +
{(0,016 + 0,006-1,45)-(1 — 0,005) + 0,7-0,005]500 = 25,3 cm;
cyMMapHas ocanka 8’ = 4,9 + 25,3 = 30,2 cM. Ocanxa mox
KOHIIEBHIMH yY9acTKaMu TpyO6sl (H = 0):
a) IPEABaPUTENBHO OTTASIBLIETO CJIOf IPYHTA
S, =0,006-0,34-400 = 1,1 cm;
6) CJIOEB IPYHTa, OTTaUBAIOAIMX B IPOLIECCE IKCTUTYATALIMH,
= [(0,018 + 0,007-0,85)-(1 — 0,005) + 0,8-0,005] — 200 +
[(0, 016+0006— 1,45)-(1 — 0,005) + 0,7-0,005] 500 = 20,1 cm;
CyMMapHas ocafika 8" = 1,1 + 20,1=21,2 cM. PacyerHast ocanka

21,24 21,2
S, =30’2“—'2_=9,0 cM.
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Ilpunoxenne E
(PexomeHnayeMoe)

TapasmyecKue pacyeTst

IMpomyckHy1o criocobrocts MI'T ycTaHaBIMBaIOT B COOTBETCTBHY C
«PyKOBOZCTBOM MO I'MIPaBIMYECKNM Pacuy€TaM MaJIbIX MCKYCCTBEHHBIX
coopyxeHmit» win «[Toco6ueM 1o rHApPaBINYECKHM PacyeTaM MaibiX
BOAOINPONYCKHBIX COOPYXEHUM», UCXOAS U3 YCIOBHI Ge3HAMOpPHOro
peXuMa NpoIyCKaHMA II0TOKA M BXOJa PABHUHHOIO TUIIZ, IPH KOTOPHIX
nepex COOpyXeHHUEM TPH NMPOIYCKE PacYETHOTO pacxoaa obpasyetcs
€MKOCTb, XapaKTepu3ymoliasicsa noaneproi rimyouHoi. Tlpy 3ToM moTok
nocrynaer B MI'T B CHOKOMHOM COCTOSTHHH.

Bxon ykaszaHHoro tuna uMeloT Bce MI'T 6e3 moIxogHbIX
GBICTPOTOKOB, ITOABOASIIMX IOTOK K COOPYXEHHIO B OYPHOM COCTOS HMH.

Hns MI'T, umeouiux Ha BXxoge GLICTPOTOKH, NpPOBEPSIOT
BO3MOXHOCTh COXpaHEHHU s 6e3HATOPHOTO MPOTEKaHMS IIPH BXOAE MOTOKA
B MI'T B GYypHOM COCTOSTHH .

E.1 Onpenesienne nponycknoi cnocobnoctn MI'T
«[ImmHHpie» U «kopoTKue» MI'T. Yuet B1usHusa HuxHero 6beda.

E.1.1 MIT, Ha NpONYyCKHYI0 CIOCOGHOCTH KOTOPHIX MpPH
Ge3HANMOPHOM pEXMME OKa3hiBAET BAMAHWE KX ANHHA, HA3LIBAWOT
«UIMHHBIMH» B THAPABIUYECKOM OTHOILIEHHH. Y «<KOPOTKMX» 3TO BIUSHHE
OTCYTCTBYET.

E.1.2 «Kopotkumu» cuutatorcs MI'T, mis xotopsix cobironaercs
yCIIOBUE

i >y, (E.1)
e i, — YK/IOH TPYGHI IO IIPOEKTY;
iy — KPUTHYECKHIl YKIOH J)1s1 TPYO NaHHOro OTBEPCTHSL.
KpHTHYECKHI YKIIOH BHIYMC/IIOT MO YPABHEHHIO KPHTHYECKOTO

aQ’
COCTOAHUSA g =—b— WM IPpY HAMKYMU PABHOMEPDHOIO ABHXCHUA IO
k
¢opmyne Ille3un
. o
= DiCR, (E.2)
e Q — pacueTHBII pacXo[ IIOTOKaA, M>/C;

©_— [UIOMAlb XXHBOIO Ce4eHMs TPYOh! 1PN KPUTHYECKOH IITyOHHE

h ,M;

x?

bk — WMpPUHA CBOGONHOMN MOBEPXHOCTH NTOTOKA NPH TyGMHE h ;

138



C, — xoadduunent Mlesn, M *3/c, no dopmyne ITasrosckoro
1
C= - R};
n — K03)PUUMEHT IIEPOXOBATOCTH MOBEPXHOCTH TPYOHI;

y=2,5Vn-0,13-0,75R_(Vn—0,1);

W,

=5~ THAPaBIMYECKUH PAIMyC NpH h,, M;

X, — CMOYEHHEIH NIEPUMETP CeyeHus rpd h,, M.
Ipwu i, < i, C HEKOTOPHIM MPUONAMKEHHEM “KOPOTKHMH” MOXHO
cyntath MI'T npu coOmoaeHuu KpUTepHs OTHOCUTENbHOM IJIVHBI:

I,
I <20, .
5 (E3)

rae L. u D — coorBeTcTBERHO JUTMHa ¥ fuametp MI'T.

E.1.3 Be3HamopHH{ pexuM NPOTEKAHUA B KOPOTKHX TpyGax
COXPaHSETCA BIUTOTH IO 3aTOIUieHus BxogHoro cedeHusds MI'T. Ilpu ero
3aTOILICHUM NPOHCXOXMT IEepexoX OT O€3HAOPHOTO0 PEXHMa K
IIOJTYHATIOPHOMY WIHM HanopHowmy (puc. E.1). 3aTomieHue BXoIHOTO
orsepctua MI'T onpenensior mo 3sHadeHusAM napamerpa pacxona I,
npuBeacHHbM BTabn. E. 1

Ta6nupa E.l
Dopma Dopmyna Janonnenue 3HayeHHe NapamMeTpa pacxosa
[I0MEPEYHOro napameTpa BXO/HOTO TpY6 [Nopas MPH THIIAX
ceqeHus pacxoza [ B BXOIHBIX OTONOBKOR
TpyGuI CecHHA f Be3 oroioBkoB | PactpyGubiit
0
~ =20
Kpyrnas 0 0,75 0,275 0,305
1,0 0,415 0,495
D'+\JgDh
OpoHpanbHas ) 0,75 e———n 0,350
—_— 1,0 0,485
D'\ /gua
IMpumeyaHus:

1. 3HayeHHs mapamMeTpa pacxoAa NPUBEACHbI Uk PaCYETHOTO (epBas
CTPOKa) M TIOJIHOTO (BTOPasi CTPOKA) 3arnONHEeHMs.

2. D =1,13,/®,, — SKBUBANCHTHHIA IHAMETP (3KBHBaJeHTHOE

OTBEPCTHE), NMPEACTAB/TIOIUANH co6oit fMaMETp Kpyra, paBHOrO MO MOIIaxH
TIOMNEPEIHOMY CEYEHHIO COOPYKEHHA O, .
3. Pa6oTa TpyGsI 1tpu 6€3HaNOPHOM DEXUME HabMoAaeTCsA NPH 3HAYEHHUAX

napameTpa pacxofa I1, MEHBIIe YKa3aHHBIX HQ(W), Te. M < My
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E.1.4 DryGMHK Ha BXOZE M MIONTIEPThIE ITyOUHB [IEPEN «IUTHHHEIMM»
MIT onpenenstior no dbopmysiaM, MONYYEeHHBM M3 aHAJOTHYHBIX
3aBUCHMOCTEH JUISl rIagKuX TPyO, NIPHUBEACHHLIX B «PyKOBOACTBE MO
THAPaBJIMYECKHM pacyeTaM MaJIbIX HCKYCCTBEHHEIX COOPYXEHHI», C
BBEICHHEM B HUX KOPPEKTHBA U1 y1€Ta MOBRIIIEHHOMN IEPOXOBaTOCTH:

h hy A )( h, ) n
"(d') 20¢p
+0,007| —-20 —* .
D D (D D n (E4
H, H I HY .
—2 =—40,005| --20 =
D D ( )( D) n (E.5)
h, H
rae —,5‘ H B — COOTBETCTBCHHO OTHOCUTCJIbHAA Fﬂyﬁﬂl{a Ha BXOJe

U OTHOCHTeJIbHAS IIOANEPTast IyOUHA IS «KOPOTKMX» TPYO;
n=0,015un ot ™ K03 PHULIMEHTH LIEPOXOBATOCTH COOTBETCTBEHHO
s rmankux u MI'T

E.1.5 3atornenue oreepctis MI'T MoXeT MPOM30HTH CO CTOPOHEI
HUXHero 6neda ITpn 3HauMTETLHOM GHITOBOIM ryOMHE BOMOTOKA, YTO
CHUXAET MX NPOITYCKHYIO CIOCOOHOCTb U TAKXe HCKIIOYAET Oe3HANOPHEI
TIPONYCK IOTOKA 1O TpyOe.

3arorennsiMu 6yayTr MI'T npu ycroBusx:

h,21,25h uw H 21,1h wm h>(0,75-0,77)H,
rae  h — ry6una B HikHeM Gbedbe Han HuxHel Toukol aHa MIT B
BBIXOIHOM CEYEHHUH, M;

h_— xpuTHueckas riny6una B MI'T, m;

h, — Beicora MI'T, M;

H — nanop nepex MI'T, m.

Bonee Touno pacyeT 3aTOIJICHHUS NMPOHU3BOAUTCH COIJIACHO
«PyKOBOACTBY IO I'MAPaBIMYECKHM pacyeTaM MAJIBIX MCKYCCTBEHHBIX
COOPYXCHUIA».

E.1.6 IIpu 6e3nanopHoM pexume MI'T ruapasmmyeckn paGoraer
KaK BOJOCJIMB ¢ IHPOKUM MOPOroM, Ko3ddHUUEHT pacxoga KOTOPOro
3aBMCHT OT CONPOTHBJIEHU I Ha BXOTHOM Y4acTKe.

Ecau cxaroe ceyeHHe HE 3aTOIUIEHO hc<hk, 10 MI'T pa6oraer Kak
CcBOOOIHBIN BOAOCAMB C IIHPOKHM MOpOroM. I1pu 3aTomneHHH CXaToro
ceueHus h >h, Tpy6a paGoraeT Kax 3aTOILIEHHEIH BOROCIHB C IMHPOKHM
[IOPOTOM,

E.1.7 Pacxog Boabl, mpomycKaeMbifi 6e3HAMOPHOU «KOPOTKO#H»
HenoarorwteHHoit MI'T (puc. E.1),
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Q=ms, \2¢ H", (E.6)
rae m — Ko3¢b¢uUUeHT pacxoaa, onpeaesseMui no tabn.E.2;

wK
By = 7, — CPEIHSS LIMPHUHA [IOTOKA B CEYEHMH C KPUTHYECKOH
X

ry6uHoit h, no Tabauue E.3;
®,~ IJIOManb MIONEPEYHOrO CEYEHHS ITOTOKA NpH rIyGune h,;
h -xpuTnyeckas riay6una noroka B MI'T, onpenensemas us
YDPaBHEHHUS KPMTHYECKOTO COCTOSHHUSI IOTOKA

w, _og’
'5_=‘?,a=1,1. (E.7)

E.1.8 MMoaneprywo r1youHy nepes 6€3HAMOPHBIMM TpyGaMu
onpenensior rno ¢gopMmyse

w3
o
H=(ms,(\[25) . (E.8)

Bta6u. E.3 ipuBeneHs 3Ha4eHHA m 1A ykitoHa i,=0,01. Ilpu apyrux
3HaYeHHUAX YKJIOHA, I Gojiee TOYHOrO pacyeTa 3HAYEHUS m CIEAYeT
YBETMYMBATh NpH i,>0,01 min ymensmars npu ;<0,01 Ha 2% na KaxyIo
0,01 yxioHna.

Ta6bnuua E.2
Ko3gpduumeHr pacxonam
Twun oronoexa Kos¢dmmeHT pacxona, m
Be3 oronoeka (BepTUKaNbHLIM Cpe3) 0,33
Cpe3saHHBII NapaIensHO OTKOCY 0,33
Pactpy6Huiit § =20° 0,365

TIpr HeCcOBEPLIEHHOM CXAaTHHM IOTOKA Ha Bxoxe B MI'T (mupuHa
110 TIOATIEPTOMY YPOBHIO BHICOKMX BOX ITYBB nepen Bxonom B MI'T MeHee
LIECTH €€ OTBEPCTHIT) KO3 dUIUEHT pacXo1a ONIPEAEIIAIOT 110 popMmyIie

0,385—-m, . ),
m=m_ + ——““_39_2(9" R (E.9)

rae m_. — 3Hadenue koadduunenra pacxona no taén. E.2;
Q — IUowWans MONEPEYHOrO CEYEHUA NIOTOKA B IIOXBONALLEM

pycue;
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®_ — TUIOLIank HonepeyHoro ceyeHnus MI'T 1o oTMETKH NOANEPTOro

YDOBHSL.
E.1.9 BO3MOXHOCTb CYLIECTBOBAaHHWA G€3HATIOPHOTO PEXUMa M

sannosnHeHus MI'T Ha Bxozie B «kopoTkue» MI'T ompenensior o «IToco6uio
T10 THAPAaBIMYECKUM pacyeTaM MaJlbiX BOLOIIPONYCKHBIX COOPYXEHHI», B
KOTOPOM IpHBeJICHA 3aBUCMMOCTh OTHOCHTEJIbHOM [ITyGUHBI TOTOKA B BXOIE

h
B MIT E‘” OT TMapaMeTpa pacxoma I'Iq, YTO IMO3BOJIAET IO 3aJaHHOMY

3aITOJTHEHUIO YyCTAHOBHTB COOTBETCTBYIOLIYIO EMY BETHUMHY PACXOHa.

Ta6auua E3
OnpegencHue MUPHHEI TOTOKA
= e By npn auamertpax Tpy6 D, M
0 ;" 1,0 | 1,25 1,5 2,0 30 |50
D*\/gD
1 2 3 4 5 6 7 8

0,02 0,49 0,49 0,61 0,73 0,98 1,47 2,45
0,03 0,52 0,52 0,65 0,78 1,04 1,56 | 2,6
0,04 0,57 0,57 0,71 0,85 1,14 1,71 2,85
0,05 0,59 0,59 0,73 0,88 1,18 1,77 2,95
0,06 0,62 0,62 0,77 0,93 1,24 1,86 3,1
0,07 0,63 0,63 0,78 0,94 1,26 1,89 3,15
0,08 0,64 0,64 0,8 0,96 1,28 1,92 3,2
0,09 0,66 0,66 0,82 0,99 1,32 1,98 3,3
0,1 0,67 0,67 0,83 1,00 1,34 2,01 3,35
0,12 0,69 0,69 0,84 1,03 1,38 2,07 3,45
0,14 0,72 0,72 0,9 1,08 1,44 2,16 3,6
0,16 0,74 0,74 0,92 1,1 1,47 2,2 3,68
0,18 0,76 0,76 0,94 1,13 1,51 2,26 3,78
0,2 0,77 0,77 0,94 L15 1,54 2,31 3,85
0,25 0,79 0,79 0,99 1,18 1,58 2,37 3.95
0,3 0,81 0,81 1,01 1,21 1,62 2,43 4,05
0,35 0,82 0,82 1,02 1,23 1,64 2,46 4,1
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Oxonyanue Tabmuun E. 3

0,4 0,83 0,83 1,03 1,24 1,66 249 | 4,15
0,45 0,84 0,84 1,04 1,25 1,67 2,5 4,18
0,5 0,84 0,84 1,05 1,26 1,68 2,52 42
0,55 0,84 0,84 1,05 1,26 1,68 2,52 42
0,6 0,84 0,84 1,05 1,26 1,68 2,52 42
0,65 0,84 0,84 1,05 1,26 1,68 2,52 42
0,7 0,83 0,83 1,03 1,24 1,66 249 | 4,15

E.1.10 ITpu 6e3HanopHOM peXuMe HEKOTOPOE YBETMYEHHUE PACXOJa,
noctynaromero K MI'T, He3HaUUTENbHO YBEIMIUBAET IyOHMHY MOTOKA Nepel
MIT

910 npeumyuiectso 6e3HanopHeix MIT saBiasierca O4YeHb
CYWEeCTBEHHBIM IIPU MX 3KCIUIyatauun. B «unuHHON» MIT npn
6e3HaNmOpHOM peXXUMe 3HEPTHH NTOTOKA HENOCTATOYHO I IPOTEKAHHA B
OYPHOM COCTOSIHUH H OH HEPEHIET B CIOKOHOe cocTossHMe. Takoii nepexon
OCYLIECTBIIIETCS THAPABINYECKHUM NPEDKKOM, DIy6uHa roroka B MI'T nipu
3TOM PE3KO BO3PACTAET ¥ MOXET IIPON30ATH CMEHA GE3HAIIOPHOI'O PEXUMa
Ha MOAYHAMOPHBIN, YACTHYHO HANOPHEIA WIH HAIMMOPHELIX PEXHMBI, 4YTO
OIacHo 111 HopManbHO! pa6otsl MI'T. [103TOMY BrOpoe npeuMyIiecTBo
Ge3HaNOPHOro peXUMa — €ro YCTOWIUBOCTD LISl JUTHHHBIX» TPYO JOJDKHO
TIPOBEPATHCA. DTA OMMACHOCTb COCTOMT B TOM, YUTO NTOTYHATIOPHBIH PEXHM
MOXET ITepeXOIUTh B HAMOpHbIH (3apsnxa MI'T) u 06paTHO (CpBIB BaKyyMa).
Taxue cMeHBl peXMMa COTIPOBOXAAIOTCS PE3KMMHU KOJIEGAHUSIMY YPOBHS
BOIbI ITepe]; HACKIMbIO M BUOpauusiMu MI'T, 4To cokpariaeT Cpok ee CITyXObl.

E.1.11 ITo BiusiEMIO ITyOHHBI BOAKI B HIXHeM Gbedbe MI'T mensar Ha
«3aTOILUICHHBIE» C HYIDKHETO 6bea 1 «He3aToruieHHbie» (puc. E.1, E.2, E3)
NpH CBOGOAHOM CXAaTOM CEYEHHHM Ha BXOJIE.

3aToIUIEHHHIMH C HILDKHETO Obeda cunTaloT Tpyosl, paboralolrue B
YCJIOBHUSIX, IPH KOTOPHIX YPOBEHb HIDKHET0 6bedha BIUSAET Ha IIPOITYCKHYIO
cnoco6GHOCTH TpYOhl (BCIEACTBHE 3aTOIUICHHMS CXATOTO CEYEHUS ), B
MPOTHBHOM Cly4ae TPYObl CUHMTAIOTCH «HE3aTOIUIEHHBIMH» C HUXHETO
obeda.
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Puc. E.1. Cxema npomexanus 600w 6 6esnanopnoi MI'1, samonasennoi ¢
nuxcnezo bbeba c nesamonsennvim ca0600HbIM CEHEHUEM

I | il

Y

k|
=

VA

Puc. E.2. Cxema npomexanusn eodvs ¢ 6esananopnoi MI'T, 3amonaennoii
HUMNCHe20 bvepa ¢ He3AMONACHHBIM CHCAMBIM CEHERUEM:
h,, — 2ay6una 6006t 6 RumcHem Gvepe Kad nuwcnelk mouKoi Oxa mpyOvi 6
ebixodnom cewenuu; h — 2aybuna noomonsenun

E.1.12 ITponyckuy1o criocobHocTs MHOrooukoBsIx MI'T onpenensior
NPH YCJTOBHH MX pa3lBIXKKH Ha BeJIMUMHY He MeHee 0,25D xak cymmy
OTAENbHO paGoTalomnx ofHooYKOBEIX MI'T. PacueT MHOrooukoseix MI'T
AHAJIOTHYEH PAacYETy OMHOOYKOBHIX, IIPU 3TOM pacXxox Kaxmoit MI'T

2
npuHUMaT Q = n (E.11)
A€ N — KOJIMYECTBO TPYO.

E.1.13 IpomyckHyi0 cnocoGHOCTb «ITHHHOMW» NOATOIUIEHHOM TPYOLI
CJIERYET OTpenensTs o opMmyie

Q=my,s, \2g H?, (E10)

0,= £
rae 9»=J{~) HenspecTHO, MO3TOMY K03GDUIUEHT NOATOMIEHHA
[

OTIpPEACIAETCA METOAOM ITOC/ICJ0BATCABHOIO MPHOMHIKEHHA, ero 3HaYeCHHE
JOJXHO ObITh MeHBIIE 1,0.
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Hanop nepen KpyribiMH «ITHHHBIMM» TpyOamMu H, onpenenserca
no «ITocobuio o rHIpasNYecKNM PacyeTaM MaIlX BOXONPONYCKHBIX
COOpYXEHHM»,

Puc, E.3. Cxema npomexanun 600w 8 pasnunnoi MIT npu Gesngnopnom
pexcume:
a — «KOpomKan»; 6 — «QAUKHARY;
¢ — «nesamonaennan» (h,, h,) u «3amonsennas» c nuxcnezo oegpa (h,,)
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E.2 Arropur™ Bnifopa panMoHaLHOTO THNA Bogonponyckasx MIT

Bri6op ouepraHus KoHTypa MI'T 3aBUCHT OT paGoueit OTMETKM
MIPOAOABHOTO NPOo(KIA IOPOTH, FEOMETPUUECKHUX KOHTYPOB NOMNEPEYHOTO
CEYEHUs JOPOTH, KOHTYPOB CEUeHHI JIOTa M THIPABTHYECKHUX XapaKTEPUCTHK
NOTOKa.

E.2.1 B ocHoBe anropurMa JE€XHT METOAMKA pacdyeTa
BOJIOTIPOITYCKHOrO TPaKTa.

E.2.2 OCHOBHbIE 3/TeMEHTHI AITOPUTMA:

1) PacyeT ruipaBiuyecKMX XapakTEPUCTHK NOTOKA Ha BXOLHOM
yyactke. MI'T npoekTHPYIOT KaK BOIONMPOMYCKHOE COOPYXEHHE
PaBHMHHOTO THIA;

2) pacuer rIy6MH U CKOpocTed Ha Bceit muHe MTI'T, Bkmovas
BXOJHOM W BBIXOAHOM YYaCTKH,

3) pacuer rIyOGMH U CKOpOCTEM IIOTOKA Ha YKPEIUIEHHWH pyciia Ha
BXOIE;

4) pacueT mapaMeTpOB KaMEHHOH HAaOpPOCKH, BO3ZMOXHOCTHU
obpa3oBaHus MPOMOWHBLI U MYOHH pa3sMbIBa 32 YKPEIUIEHUEM HHXXHEIO
6beda B BLIXOLHOM JIOTE;

5) onpenesieHUe pa3MepoOB YKpeIUTeHU I HUXHero 6beda u;

6) BEIGOP M Ha3HaYEHHE BapUAHTOB KOHCTPYKIIMI BOXONPONYCKHOTO
TpakTa, YAOBJETBOPSIOWHUX BCEM TPeOyeMbIM OrpaHU4YEHHsAM (N0
JIOIYCKaeMbIM CKOPOCTSIM, IJTyOMHaM BOPOHOK Pa3MbIBa B BbIXOXHOM Jiore
AT ).

B03MOXHO TaKXe u3MEHEHHE (NEePENPOEKTUPOBAHHE) MPOJOTLHOIO
npocduis BOLONPONYCKHOTO TPaKTa ¢ NMOCJIeAYIOIIUM NOBTOPEHHEM
pacyeTos.

OnpeneneHue HAWIYYIIEro U3 JOMYCKAaeMBIX BADHAHTOB JOJDKHO
OCYIIECCTB/IATHCA HA OCHOBEC TCXHMKO-3KOHOMHUYECKOrO CpaBHEHHA ITO
06BEMHO-CTPOUTEIBHBIM TOKA3ATESM.

Pacyer BofonporyCKHOTO TpaKTa BEAETCS Ha pac4eTHBIH pacxon Q,.
I1Ipu HATMYUH CHETOBOTO U IMBHEBOTO ITABOAKOB Qp 1 Q,  BHIOHDAIOT KaK
MAKCHMAJIBbHBIC U3 COOTBETCTBYIOIIIHX PACXOO0B.

E.2.3 I[TocnenoBare/IbHOCTD pacyerTa:

1) Ha ocHOBe aHaM3a KICXOQHBIX AaHHBIX TIO TApaMeTpaM HaChIlH U
XapakTEePUCTHMKAaM CTOKA Ha3HA4YaloT THI TPYGhl C yHETOM BEJIMYMHBI
pPacxona, XapakTepa BOIOTOKA. A TAKXKE 3aa10TC HaYaIbHBIM OTBEPCTHEM
MIT wucxons U3 Toro, uto wis MI'T Ha NOCTOSAHHBIX IOPOTax AONYyCKaeTCs
TOJNBLKO O€3HAMOPHEIA peXHUM 1 006513aTeIbHOE BBINOHEHHE TPEOOBAHUA O
BennuuHe 3a3opa B MIT (cMm.n.E.1.8).
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2) 3aaloTcs MapaMeTpaMu NPONOILHOro MpodHIs TPYGH! (YKIOHE!
Ha BXOJE, BEIXO/E ¥ B TPy6e, THUII OrQJIOBKOB) H PACCYMTHIBAIOT ITaPaMETPHI
pacxonoBQ M Q..

3) OnpeaensioT «KOpOTKas» WIH «[UIMHHasg» TpyOa, cpaBHUBas
KPATHIECKMH YKIIOH C YKJIOHOM TpyOhl. Kpurnaeckuit ykioH onpenesior
no rpadukaM B «[Tocobum mo ruapaBIMYECKHM pacdeTaM Maihx
BOJONPOIMYCKHHIX COOpyXeHuii». [IPOBOAAT KOHTPONIBHYIO IPOBEPKY NO
KPHMTEPHIO OTHOCHTEIbHOM mnnw | / D <20.

4) OnpeaensioT NOANEPTHE TIYOHHE! IPH Qp u Q_, 1o dopmyne
E.8.

5) Onpenendior (A9 HA3KUX HacKHNeH) BO3BhIlIeHHEe OPOBKM Hal
MOATIEPTHIM YPOBHEM JUIsi IPOCKTUPOBAHUS BBHICOTH YKPEIUTEHUS OTKOCA.

6) PaccuMTHIBAIOT ITyOMHBI M CKOPOCTH Ha Brixoge u3 MI'T mo
rpadpukamM «IlocobGuss no TUAPABIHYECKMM pacyeTaM MaJlbiX
BOJIOIIPOITYCKHBIX COOPYXECHHWI».

7) Ha3zHayaloT HaYaNbHHU THN YKPEIUIEHHS BRIXOJHOrO pycia
(xaMeHHOMN HAaOpPOCKOM, IUIMTON, MOHOJIMTHHM 6€TOHOM, C6OPHEIMH
6i0kaMHu M T. 1.) no Ta6a. E.4. Ecnu Vom0 > Vionr TO MEHSIOT THII
yKpenaeHHusa Ha Gojiee MOIIHBEIA M Tak OO TEX NMOp, mMoKa He Oyaer
YAOBNETBOPEHO YCNOBHE V, ., < V. JHG0 HE GYRYT HCUEpNaHbI BCE
BO3MOXHBIE THITEl YKPETUIEHHH.

8) OnpenensioT ryGMHBI BO3MOXHOTO Pa3MEIBa B BLIXOIHOM pycie
npUHATOro TMNa. ECu MakcuManbHas rryGuHa pasMbiBa Gosbioe 2,5 M,
TO HEPEXOIAT HA CNEXYIOLIUA, Gosee MOIHLIA THI BHIXOAHOIO pyciia 4
pacyeT noBTOpAIOT. ECiM HHKaKOM M3 THIOB BEIXOAHBIX PYCNI HE
obecneurBaeT NIyOMHH pa3MbiBa MEHBIIIE TOMYCTUMOH, TO YBEJIMYNBAIOT
orBepcte MI'T u nepexomar K 1. 2.

9) PaccuMTRIBaIOT CKOPOCTH K ITyOMHBI IIOTOKA HA YKPETUIEHHH.

10) PaccUHTHIBAIOT IIHPHHY YKPEIUIEHUS H MIYOHHY 33[€/IKH €ro
KOHIEBOM YACTH C yYETOM PACTEKAHHA MTOTOKA HA YKPETUICHHH M IITyGHHBI
BOPOHKH Pa3MBIBa.

11) Ecam B pesyibraTe pacyeToB OCYLIECTBJIEH Iepe6op Bcex
JonycTHMHX orBepcTHii MI'T ¥ npH 3TOM He HaWaeH BapHaHT,
YAOBJIETBOPSIOIIUNA BCEM HEOOXOAUMBIM OTPAHUYEHHUSIM, TO MOXHO
HM3MEHMTD YKJIOHKI M BOIONPOIIYCKHOM TPAKT IIEPENPOEKTHPOBATh.
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Ta6anmna E4

JlomycTHMEIE CKOPOCTH TEYEHUSI BOAK (CpEIHUE)

HanMmeHoBaHHE rpyHTOB, Cpenune riy6HHBI OTOKA, M
THIIbI TTOKPBITHI 0,4 1,0 2,0 3,0
1 2 3 4 5
I'panuTsl, 6a3aNBTHI, KBAPUUTE! 15,0 18,0 20,0 20,0
IMecuaHHK AONOMUTOBBIM, H3BECTHIK 4,0 5,0 6,0 6,5
KPEMHHUCTBIH, NMOTHBIA
ITecyaHUK W3BECTKOBBIMN, H3BECTHAK 3,0 3,5 4,0 4,5
ZNOJOMHUTOBBIH, MOPUCTHIH
Konrnomepar, Mepres, c1aHLbl 2,0 2,5 3,0 3,5
BynbDKHMK  KPYNHBIHA 3,0 3,5 4,0 4,5
cpenHuit 2,5 3,0 3.5 4,0
MENKHH 2,0 2,5 3,0 3,5
laneka xpynHas 1,7 2,1 2,4 2,7
cpeaHssn 1,4 1,6 1,8 2,0
MenKas 1,1 1,3 1,5 1,7
I'paBuii kpynHblix 1,0 1,1 1,3 14
cpenunit 0,8 0,9 1,1 1,2
MENKUA 0,7 0,8 0,9 1,0
Ilecox  KpymHHIt 0,5 0,6 0,7 0,8
cpenHuit 0,4 0,5 0,6 0,7
MeIKKif 0,2 0,3 0,4 0,5
I'nuHbL, CYyTrIHHKH
MaJIomIoTHbIE pg=1,20 /M 0,35 0,40 0,45 0,50
cpennennotHsie 1,20-1,66 0,65 0,80 0,90 1,00
minotHeie 1,66-2,04 0,95 1,20 1,40 1,50
oueHsb mioTHeie 2,04-2,14 1,40 1,70 1,90 2,10
Tpapanoil NOKPOB OTANUHBIH 0,8 1,0 1,2 1,5
YAOBIETBOPHTENBHEIH 0,6 0,8 0,9 1,0
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OxonyaH#e Tabauis E.4

1 2 3 4 5
OnepHoBka riatMs 0,9 1,2 1,3 1,4
B CTEHKY 1,5 1,8 2,0 2,2
Molnenne xaMHeM
OAMHOYHOC ITPH pasMepe KamMHA 4,0
0,15m 2,5 3,0 3,5 4,5
0,20 m 3,0 3,5 4,0 5,0
0,25 M 3,5 4,0 4,5 5,5
ABOHHOE 3,5 40 5,0
6,0
I'abuoum 4,0 5,0 5,5 4,5
Kamennas naGpocka 1 cioit 35 3,8 42 5,0
2 cnos 4,0 4,2 4.5
ByroBas knanka u3 xamHia
M3BECTKOBAIX MOPOX 3,5 3,5 40 4,5
KPETKHX 110pos 6,5 8,0 10,0 12,0
beronusie creHkH M-110 5,0 6,0 7,0 7,5
M-170 6,5 8,0 9,0 10,0
TTokpeITHA IUIHTHBIE
ueMeHTOGCTOHHbIE Ha OTKOCE
cpoGoaunonexamue 1,0x1,0 M 2,6 2,8 3,0 3,0
no 3,0x3,0m 2,8 3,0 3,5 4,0
OMOHONWYCHHBIE 3,0 4,0 5,0 6,0
MOHO/IMTHBIE 3,5 4,5 6,0 7,0
bxue HHUHUC 2,8 29 3,0 3,5
B pycC/ie BOAOTOKa
cBoGoAHONEKALLHE 4,5 5,0 5.5 6,0
C ynopomM 5,0 55 6,0 6,5
acdanbTo6eTOHHBIC HA OTKOCE
kBagparHsie 1,0x1,0 1,0 1,3 1,7 2,0
3,0x4,0 1,5 2,0 2,5 3,0
B pycne BonoTtoka 1,0x1,0 2,0 2,3 2,7 3,0
3,0x4,0 3,0 3,3 3,7 4,0
B BOJOOTBOJAAX MOKPLITHA IUIHTAMH
UeMeHTOOETOHHBIMK 5,0 6,0 7,0 8,0
acansTo6eTOHHEIMU 3,0 3,2 3,5 4,0
CEKLMAMH KeNe305eTOHHbIMH 8,0 10,0 11,0 12,0
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E.3 Ipumepn HasHAYCHUA OTBepCTHH W onpele/iecHHs NPOMYCKHOM
CIOCcoOHOCTH H YKPEILIEAHA BLIXOHOTO PYCJ1a KPYIILX ro)pHPOBAHHLIX TPYO

ITpumep 1. MI'T Ge3 orosioBKOB C BEPTHKANILHBIM cpe3oM. Bricota
Haceimu H, = 3,5 M, mupuna no sepxy b, = 6,5 M, KpyTM3Ha OTKOCOB
1:1,5. YKIOH JIOTKa TPYGBI COOTBETCTBYET YKIIOAY sora i = 0,03. [agkui
JIOTOK pacHoyioXeH Ha 1/3 mepuMeTpa HUXHEH 4YaCTH NMONEPEYHOro
ceyeHusi MI'T.

Pacxoner npuroxa ¢ 6acceitna Q, = 2,9m° /c, Q= 4,0 m* /e. Ctox
CHETOBOM — aKKyMYJIAUMsI HE YYUTRIBAETCH.

Tpebyerca monobpare orBepcte MI'T U onpenenutb NOANEPTHIE
[1yOMHBI, @ TAKKe IIYOHMHBI M CKOPOCTH Ha BBEIXOJIE U3 HEe.

PEIIIEHHE

1. OnpenensieM wuny MI'T1=6,5+3,5-2-1,5=17m.

2. Haxonum orBepctue MI'T.

CornacHo CHuIl 2.05.03-84*, MI'T J0/DKHBI IPOITYCKATh pacYeTHBIE
pacxozabl U HaUBOMBIIKE PacXobl IPH 6E3HATOPHOM PEXUME M UMETH IIPH

hex
3TOM 3aM0JIHEHHE Ha BXOJIE [IPU IMPOITyCKe pacYeTHOTO pacxoa ( ) )<0,75,

hex
TIpM IIponycKe Haubosburero pacxona ( ) )<0,9.

Haxonum nnst TpyOst 6e3 orojoBka ¢ BEPTHKAJNbHBIM CPE30M
TapaMeTpHl pacxola, COOTBETCTBYIOLIME YKA3aHHBIM BbILIE 3aN0THEHHUSIM:

hex 0
npu ("'D_) = 0,75 HQ@= m = 0,265

g =0.347.

Quian = ;TJTD"

3Hasi mapaMeTpHl pacxoia, HaXOJUM M@ HUM MMHHMAaJIbHBIE
JHAaMETPHI IO hopmyJre

0 s
D=(”'J;') .

h
npu(%f)=0,9 n
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2,4
= = 2/5=
Ipu Qp 2,4M%/c D., ( 0,265\/;)?) 1,53 M.

4,0
MprQ, =4,0M/c D _ =( 051 7081 V¥5=1,67 M.

IpuHuMaeM K pacuery Onmxaiiiee 6onblUIce TUIIOBOE OTBEPCTHE
D=2,0m.

3. YcranasnusaeM, 6yner iu MI'T «UIHHHOH» WIM «KOPOTKOH» B
THAPABTMYECKOM OTHOLICHUH.

CpapnupaeM ykinod MI'Ti ¢ KpHTHYECKHM i , KOTODHII ONpesiensieM
110 rpa UKy WK ypaBHEHHIO KPUTHIECKOro cocTostHus jiss MI'T D =2,0:

npu Qp I'IQ(D) =0,265,1i,=0,015<i =0,03.

Cnenosarenpio, MI'T «koporkasi». IIpoBepka mo KpHTEpHIO
oTHOCHTENbHOM IMHE MIT He TpeGyercs.

4. OnpenenseM nmoaneptsie rry6uun nepean MI'T u3 popMysibl st
6e3HaNoOPHOTO pEXUMa:

()

IpensapurenbHo onpenenseM kKoadduuneHT pacxoga st MI'T
6e3 oronopka m=0,33 u 3arem nota6x.E.2 b, . Ins pacyeTHOro pacxosa
Q,=2,4m/c.

2,4

n, =—=
@» " 2,029,812

2 4 273
H, 2 =L11m.
0,33-1,44/2-9,31

Hnst HanGonbuuero pacxoga Q= 4,0 M’/c:
4,0

m,_ = =023, b, =1,56m.
% T2, 00 0812 s TN

5. Haxoaum Bo3Bbile HHUE GPOBKH MMOJIOTHA HAJK IIOANEPTHIM YPOBHEM
A, ipu BeicoTe Hackim H | = 3,5 m:

=0,135. p

x(p)

=1,40 M;
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Agry =3,5-111=2,394 > 1,0 m;

A =3,5-1,46=2,04m>1,0 M.

Sn(max)
TpC6OBaHP[ﬂ TEXHUYCCKHUX YCJIOBHﬁ BBIACPXKAHHI.

6. Onpenensgem riayOMHBI U CKOPOCTH Ha Bhixoae U3 MIT
COOTBETCTBEHHO.
h
= LYRN ) =0,135, (""'.E') =0)2l;
np"Qp 2’4 /cs [0 D b

(mex)

V'N-'(p) _ X
hnlx(p) =0;2l‘2=0,42 M; @ —0,85,

vaux(p) =0»85\19;812 = 3,77 %,

npu Q(m)=4,0 M/C; ”Q(m =0,23;

h Vnu(m.x)
o) =0335 fusuey =0,335:2=0,62m; ~====1,05;

JeD
Vouriowg = 1,05¢/9,81:2 = 4,65 %

IIpumep 2. Pacuer nedopmupyeMuix Boixoaubix pycia. Kpyrias MI'T
D = 1,5 M 6€3 OroJIoBKOB pacloJIOXEHa Ha aBTOMOOH/IBHOM A0OPOTe; CTOK
CHETOBOMH, aKKyMYJISILIUS HE YYNTHIBAETCS; paCHETHBIN pacxojl Qp =2,3M/c,
06beMbICThIKA W, — W =8, 1-10° M?; rpyHTEI JIOTA — CYTJIMHKH C PACYETHEIM
cuerienuem C = 0,01 MIla; ykion norka MI'T i = 0,01.

Tpebyercs onpeaemTs pa3Mephl Hepa3MbIBaeMOTO JeopMUPYEMOTO
BHIXOJHOTO pyc/jia, M3rOTaBJIMBaEMOro N3 OXHOPOAHOro KaMHS Ha
we6eHOYHOM HOAroTOBKE TOMIMHOM C10st § = 15 CM CO CpeIHUM IaMeTpOM
4acTul 5 cM.
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PEILIEHHE

1. OnpenesieRne JHMUTHPYIOMIETO PACXOAA.
Pacyer HaYMHAaEM C OmpeleIcHHA JUMMTHpPYIOLIEro pacxona. Jnsa
3TOrO YBEJITHYMBAEM PacyeTHRIM pacxox Ha 30% (1s yyera 3anaca):

130,=2313=30%/.

Jns panbHedero pacyera npuHKUMaeM pacxon Q, = Q= 3,0M’/c.
II. Onpexenenne pasMepoB yKpenJieHui.

1. OnpenensieM ckopocTH Ha Bbixone u3 MI'T.

IIpenBapuTeNbHO ONpeAesieM MapaMeTp Pacxoa

HQ:E’%E=O’33'

ITo 3HayeHHAM HQ =0,33n i =0.01 Haxonum
vnu

Jd MOl wty,, = 0,012D =1,015.81.115 =3,87 wc.

2. OnpenensieM MAUHUMAQIBHBIA IMaMeTp YacTHL HaGPOCKH, NpU
KOTOPOM YKpeIUIeHHe GyIeT yCTOMYHBEIM OT pa3MbiBa.
Jlna TpyOnl 63 oronoska Bocnoab3yeMcs opmyoi

vi 387
d, 2V o200 35
H=43 T 43 M

[pruuMaeM cpenuui auamerp yactui Habpocku d, = 35 cM, a
CpenHUH THaMeTp YaCcTHL MenKoi ¢paxumu — d,=0,05 cm.

3. OnpenensieM NpeRebHYIO IIyOHHY fedopMaLuy yKpeIrUIeHN 3a
CYET BEIHOCA IPYHTA U3-TI01 HEro 1o popmyrne

4 v,.K
Ah, =0,85D</ﬂ-1,93s+21) 115 _q |
e d ) gD,

Tpe/apHTesbHO 3aTARIIMCH TO/IMHON CIos Habpocku 8, =2 * 0,35=0,70m
¥ 3HAS TO/IUMHY oA IEGeHOIHOM TomroToBku 6, = 0,15 M, a Takke NOoJHYIo
TOJIHKHY yKperuieHus § = 0,70 + 0,15 = 0,85 m, Haxomum o Gopmyiie
SKBHUBAIEHTHHI! AMAMETP YacTHL HAOPOCKH

dyey = (d,8, + d251)—;— =(0,35 -o,7o+o,os~0,15)6-‘-8—5= 0,30 m.
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3areM no ¢opmysne ipu C, = 0,01 MITa onpenessiem S5KBUBaIEHTHBIN
IMaMETp YaCTHIL IPYHTA!

D=17,5(0,1+100C) =7,5(0,1 + 100-0,01) = 8,2 mm,
oTKyaa

0,300

3,87-1,0
Ab,,,=0,85-1,5 ~1,93-0,85+2-1,5 1,15l 20 _
g {/0,0082 [

J9.81-15
4, OnpenenseM ryOMHBI TOTOKA Ha Bhixonxe U3 MI'T o ¢popMmyine
haux = AThTf(tT)HéST'

ITpeaBapuTEILHO HAXOOUM [UIS Cliyqast IIQ =0,33<0,8 A =0,98u

S_=0,5 u BeryucnseM f(i ) no popmyne

T -
1+2fi,  1+2J0,01

Toraa umeeM

h,,. =0,98-1,5-0,833.0,33%°=0,70 m.

HaxomuMm paccrosiHue oT Bhixoza U3 MI'T 1o Mecra pacnonoXeHus
npeneabHON IIyGUHE 1epOpMALINH YKpEIUIEHHA 110 popMmyiie

2(h +Ah f
bty = Veur __(_M =3,87 w =23Tm
g 9,81

5. YcranaBanBaeM NpeaeabHYIO TIIYOUHY e (popMatHi YKPEIUICHUA
CeYeHHs Ha BLIXOAE U3 TpYOH o opMmyne

2,37

by
wo(mons = Doy -5 = 0,84——:2— =-0,35M — notok MIT He

l] =0,84 m.

=0,833.

A

6yneT NOAMBIT.
6. OmnpenessicM MUHIMMAIbHBIE PA3MepPhl YKPEIUIEHHs B IUIaHE MO
¢opmyne
L=B=4Ah, ,;,=4-0,84=336 M =3,40 m.

7. Ha3uavaem minHy yKperienns L = 3,5 m.
8. Haxonum IIMpPHHY YKpEIUIEHHS.
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INpeaBapyUTeNbHO ONPEAEIAEM OTHOLIEHHE

A

Yy 088 56505,
D, 1,5

ILlMpuHa YKPETUIEHHNS B KOHIIE OrOJIOBKA

B, =b,+2,0=150+2,0=3,50> B =34 m. [punumaem B, = 3,5 m.

HlupuHa yKpemieHus B KOHUE Oroioska B, npuHumaeTcs no
GonbueMy u3 3Ha4eHMH B, u B,; B pacuete npunumaem B, = B, = 3,5 m.

II1. PacaeTs pa3mMbiBa 3a YKpeIUIeHUSMH H ONipefiesieHue pa3MepoB HX
KOHIIeBbIX 9acTel.
1. OnpenensieM ryGHHY pa3sMBIBa B IPYHTE JIOTa 32 YKPETUICHUSAMU

o ¢popmyne
0,2
Q ) D; ]

s
ool &) | 2
O (—L—n) bb,,dJ
2

ITpensapuTeasHO MO TAGIKLIAM ONPEAEAseM BETMYUHEL, BXOAALLHE
B 3Ty popmyiy: MacurtabHeii Koadduument &, ws MIT D = 1,5 M u
HaxonuM 8 =0,82; koapduLHEHTH y = 0,6; r=0,9 n moxasaTeJib CTENEHH
s=0,6.

TToxa3atesth CTENCHH §, 1T 16POPMHUPYEMBIX BHIXOIHEIX PYCJl DaBEH

10
-3 Bemnyuneib=b =D =1,5M; D,=d=1,5M. DranoHHmI} pacxon

Q, HaxoauM 1o dopmye
Q,=1,6D,2=1,6-1,52=4,4m’/c.
IMoncTaBuB 3HAYEHHS BCEX BENUYUH B HOpMYITY, TOTYYHM

0,2
0.6 3
Ah,,=0,9-0,82-0,6- l,S(igJ ( ,;’5 =0,68 m.

4,4 A
':]'5152"‘1] 1,5%-0,0082
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2. OnpenensieM MaKCHMAIBHYIO DlyGHHY pa3MBIBa 3a BpeMsI ITaBoIKA

Ah__nio dopmyne
4h,, =nah,

TIpeasapuTebHO BEIYUCIAEM STAJIOHHOE BPEMS t, M BpEMSI NTaBOMIKa
no ¢popmynam

z-s40(g) Ay ll(100C)}
Ok g @0

3
=540| =~ 3,017 0,68 + 11 (100.0,010) |=1681 c=0,4744 u;
4,4) |30 3,0

t= 05%—0 52%0-9—-1350c—031-1

t 0,31
Ilo BenyuHe OTHOUICHHSA .= 0,47 = 0,67 Haxoanum 1 = 0,71.
0

Torma Ah,,, =nAh_=0,71-0,68 =0,48M <5 =0, 85m.

l’lpnmeuﬂem BhIXOAHOe pycio Tuna 1 (puc. E.4, a). KoHleBas yacTh
3TOTO YKpeIUIeHusl npeacTarnser coboit yacTb HaGpOCKH, YJIOXEHHOH 3a
YKPEIUIEHHEM C OTKOCOM 1:1 ¥ riIyGHHOM 3a/10XKeHHS .

PucGepMa 3a yKpeTUIeHHEM B STOM THITE BHIXOAHBIX PYCIT HE IeJIaeTCs.

3. OnpenenseM MUPHHY BOPOHKH Pa3MEIBA B KOHIIE YKPEIUICHHS.
IlpeaBaputenbHo onpeaenseM Ko3dodouumnedt K npu

A 0,48 L 3,4
hb"“-ﬁJ’ 32y B=—5_2’33 IMonyyaem K = 0,25, orkyna
36-0,48
B=—"—— 025—69M>B =3,5M.

TTpuHUMaeM LIMPUHY YKPETUIEHUS HA KOHLIEBOM YYaCTKE IUIMHOMN
| M paBHOU
B, = B,=7,0m.
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KoHcTpyKuus ykperieHus npuBeeHa Ha puc. E.S.

Puc. E.4. Tunvi 661x00HbIX
PYCA U3 KAMEeHHoi HabpocKu:
a—munl; 6 — munIL;

6 — mun I1I;

1 — yxpensenue u3 nabpocku;
2 — webenounan nodzomoexa;
3 — obpamnas 3acesinxa
2pynma; 4 — pucbepma;

v

010 O
o (L] SR 6 — moswuna nabpocxu;
g1 o5ld Bei%s o h,, — 2aybuna sas0xcenun
YEE L - S5 yKpensenus;
Moo Jol2l3s ol B et e h,,,; — 6vicoma pucGepmoi;
Elelocyfiffises b, — wupuna yxpensenus y
ol[1 i 00 0 020406Ka;
373 B, B,u B, — wupuna
I ©00meemcmeerHo ¢ Havase, 6
KOHWe u y KOHUeaol wacmu
yKpenaenus
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O61beM KaMHs B YKpenuieHHH (6e3 1e6eHoOYHOM TOArOTOBKH)
W,=3,52,4-0,7 +6,9(1,0+ 9—’;—0]0,7 =124 M,

O61beM WeGeHOYHOM TOATOTOBKY
Wm=3,5-2,4+6,9(10+0,78)-O,15=3,l M,
Hroro o6bem Habpocku W, = 12,4 + 3,1 =15,5M".

Jins cpaBHEHHUS NPH 33HaHHBIX YCIOBUAX ONpEAETUM pa3Mephl
yKpeIieHnit HeeOPMHUPYEMOTO BEIXOIHOTO pycia. PacueT nponomkaem

cm. 3.

D=1,5m3
1
—

Z
=

5=0,85m
~
N
2.
-,
&

0,15m]

L=3,5m

Puc. E.5. Koncmpykyus ykpensenus:
1 — kamennan nabpocka; 2 — webenoynan nodzomoexa
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4. OnpenesisieM 1o GpopMysie TOMIUHY €108 HAGPOCKH, IIPU KOTOPOH
yxperienue 6ynet HenedopmupyeMbim, npuHss d, = 0,25 M.
Pacuer BHauane BeseM Ge3 ydeTa MOACHIIKH:

6= 15045’25 “5387—11 =129 m.
:;9811

TNpumemM, uto 20% 3TOM IMTyGMHBL COCTaBAAET MeOEHOYHAA
TIOATOTOBKA KPYIHOCTBIO dﬂm)= 0,05 M, 1 OBTOPHUM pacyer o TOH Xe
(opmyrne, NOACTaBUB B HEe BMECTO d_ 3HaUeHUE dm) , 4 TAKXKE
6,=0,8x1,29=1,03 ™,

1,03

8,=0,2-1,29=0,26 M, otkysad, =0, 25—29—+0 05-0,26 =0,21 M.

H(3)

Torna nmeem

a_lslo 45,20 (M_lﬂzl,zm

8 2 149,815

DddekTUBHOCTh y4eTa cjosg WeOeHOYHO! IOATOTOBKH,
coctaBnsionieit 20% TOMIMIMHEL CJIOS HaGPOCKH, Maaa, MO3TOMY MpPH
ONpPENEICHHH & €€ MOXHO HE YYHTHIBATb.

IlpMHHUMaeM yKpeIUIeHHe, COCTOSIIMM M3 KaMEHHON HaGpockd,
YNOXEHHOM clioeM TomuuHo# §,=1,00 M, U 11e6eHOYHO TOATOTOBKHM CloEM
8,=0,24 m.

5. Ha3navyaem muny ykperoienus L pasHo# 1,5 1,5 =2,25 M, wiu ¢
okpyrinenuem a0 0,5m L=2,5m.

6. OnpeaensieM IMMPUHY paCTEKAHMS [IOTOKA B KOHIIE YKPETUICHHS,
onpeesvB NpeIBAPUTENBHO 3HAYEHHE 110 PopMmyne:

4,4
=0,78+0.36lg4 _ 0 84;
z €30

s

B[ (L5+1) -1]+1,5=325 m

7. Ha3HavyaeM WHPUHY YKPEIUIEHUS:

B CTBOpE Ha BbIxoze u3 Tpy6nt B =B +2,0=1,5+2,0=3,5 m;

B CTBOP€E KOHL{A YKPEIUIEHUSA Bz=Bpm+ 1,0=3,25+1,0=4,25M~4,3Mm,

BrinosHsAeM pacyeTs pa3MbIBa 3a YKpeTUIEHHSIMU IS OTIPEAeIEHUS
pa3MepoB UX KOHLEBEIX YacTeM.
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1. OnpeaensieM NIyOMHY pa3MEIBa B IDYHTE JIOTa 33 YKPEIUIEHAAMH
1o dpopmyne

0,2

3,0

ol &

25
5 + 1) 1,5%-0,0082

1,5

Ah ~090820615( =0,91m.

2. OnpenensieM MAKCHMAIbHYIO ITyOMHY pa3MblBa 32 BpEMS ITABOJKA
o popMyse
Ak, =0,6-0,91=0,55M8 <5 =124 m.
IIpnMensieM BeixoaHoe pycio Tuna 1 (puc. 4. B,a).
3. OnpenensieM LIMPHHY BOPOHKM Pa3MbIBa B KOHIIE YKPEIUICHHS.
TIpenpapurensHo HaxoauM ko3dduument K npu

Ah 0,55 L 25
—_m - 22 =0,37T gy —=——=2,17 =

D 15 U5 15 , T.e K=0,35; Toraa
36067 (o sp —a3m

" 0,35

Ha3nayaeM IUHMPUHY KOHIIEBOM YacTH yKpervieHu# B , Ha ydacTke
UTHHOM 1 M paBHO#H 6,9 M.
O61eM KaMHs B YKpeIUieHRH (6e3 me6eHOYHOH ITOArOTOBKM)

w, =1,522343 5;431 0+6, 9(1 o+1—29)1 0=163w".

O6nbeM medeHOYHON ITOATOTOBKH
W, - [1’5 3,5+4,3
2

+6,9(1,0 +1,12)]o,24 =4,9°

Hroro o6bem Habpocku W, = 16,3 +4,9=21,2 m.

IMpn nedopmupyemMomM yKpenneHun oobeM Habpockn W, 6bUT paBeH
15,3 m°. Takum oGpa3oM, nonyueHne gedopMauuyn yKpenieHHs U
CHMXEHHE 00'beMa HabpocKU obecrieYuBaeT 9KOHOMUYECKH I 3 GexT.
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IlpamMep Ha3HAYEHAA OTBEPCTHH H ONpele/ieHHA NPONYCKHOH
CHOCOOHOCTH METAJUIHYECKHX MO¢)PHPOBAHABIX TPYO

Ipumep. Metajuinyecxast roppupoBaHHas TpyGa 6e3 OrosioBxos (¢
BEPTHKATBHBIM CPE30M) PacMo/IoXeHa Ha aBTOMOGHIBHOM Jopore. Bricora
Hacwinu H , =20,96 M, jimuHa Tpy6u 100,3 M. YKIOH nOTKa TpY6HI
COOTBETCTBYET YKJIOHY Jiora irp=0,01. IMaakuit 10TOK pacnoNoXeH Ha 1/3
nepuMeTpa NornepevHoro ceyeHus Tpyout. Pacxon ¢ 6acceitna Q,,=54,6 M/c>.
CTOK CHEroBoi — akKyMy/ISILIMsI HE YYUTRIBAETCA.

Tpebyercst nonoGpaTs OTBEpPCTHE TPYOL! M ONPEAETUTH TIOATIEPTHIE
LTyOMHEI, a TaKXKe ITTyOMHBI H CKOPOCTH Ha BHIXOJIE M3 Hee.

Pewenue

1.CornacHo MeTtonuyecKMM peKOMEHIALHUSM 110 IPOEKTHPOBAHHIO
H CTPOMTENIBCTBY BOAONPONMYCKHBIX COOPYXEHHH M3 ropHpOBaHHEIX
MeTtautmyeckux cTpykryp (MI'C) Ha aBTOMOGHIBHEIX JOporax o6ero
TOJIb30BAHMS C YY€TOM PErHOHAIbHBIX YCI0BHiA roppHpOBaHHEIE TPYOH Ha
aBTOMOGHIBHBIX JOPOTaxX OJDKHK MPOIYCKaTh paCYETHRIE PACXOABI MpPH
6e3HANOPHOM PEXMME M UMETh IIPH ITOM 3aNOJTHEHHE Ha BXOAE NMpPH

. [&) <0,9.
POTIycKe PacYeTHOro pacxona | )
pacy

2. Ilo rpaduky Ha puc. 5.19, 6 [NocoGus No ruApPaBIMYECKUM
pacyeTaM MaJIbX BONONMPOMYCKRHEIX coopyxeHuit /Ilon pen.
T.A. Bomyenkosa. M.: Tpancropt, 1992 naxomuM ais Tpy6sl 6€3 OrooBKa
C BEPTHKATLHBIM CPe30M (KpHBad 6) TapaMeTphl pacXoia, COOTBETCTBYIOILHE
yKa3aHHOMY BHITIE YCIOBHIO (CM. puc. E.6):

9,

L
npu (3)““ =0,9 1, = m= 0,34.

3. OnpemenuB MapaMeTp pacxona, YCTAHABTUBAEM MHUHHUMATBHEIN
JHaMeTp TpyOnI o popMmyre:

(225

7
54,6
— 3 =0.3 D= 2 =4,83 .
nqum 54,6M/C, HQ(P) 0,34, (0,34 r_-9,8l) M
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IpunuMaeM 6auxaitimee K pacyeTy Gonpliee OTBEPCTHE TPYOH!
D_=5,0mM.
™

a) he7h, ) hg® g1 ") e, y
3

0’8()33:-.“-—1 - O'SF.......}.4 7/ L 17

4 0.8 —_
Y 0,75 F-—{ 07—~ 7]
2 3
3 ~7

0,6 i 7 0,6 0,6, a

A° ) /
04} / 0.4 04 /7\8

0,2 / 0,2
0 07 04 06 08 o 02 04 06 O 02 04 06
Qb BD QU Vgb Q/D; VBD,

Puc. 5.19. Ipapuxu o8 onpedesenun 2ay6unst 600! Ha 6xode 6
npamoyzoavroie (a), kpyaasvie (6) u oeoudasvnvie (6) mpybot npu munax
020406K06:

1 — nopmaavnom; 2 — pacmpy6rom ¢ @ =30—45"; 3 — pacmpybnom
a’=20’; 4 — pacmpybnom ¢ a,=—10°; 5 — eopomnuxosom c a, =0;

6 — 6e3 oz20108xa; 7 — pacmpybHOM € KOHUMECKUM 36eHOM; 8 — KOpUDOpHOM
(wmpuxo6as AuNUR XapaKmepusyem pacsemnoe 3anoanerue mpy6o
npu b _<3,0m)

0,2

\
dprssundacnane

Puc. E.6

4. YcraHaBnuBaeM, GyneT jin TpyOoa «WIMHHON» WIH «KOPOTKOMH» B
rUOPaBIKYECKOM OTHOILEHUM.

CpasHuBaeM yKIOH TPYOHl i, C KDMTHYECKHM YKJIOHOM — i,.
Haxomum i, no rpaduxky puc. 5.27 ?«l’locoﬁue MO IMJAPaBIHYECKUM
pacdeTaM ...») it Tpyosl D=2,0 M (cM. puc. E.7).

Mpu Q,,=54,6M/C%, Dm=5,0 M onpeJessieM

g, 546
D,’\gD,, 5-5J9,815
OnpegensieM KPHTHYECKUH YKIIOH TpY6u! i D m=5,0 M C I7IaIKUM

JIOTKOM, NpeaBapuTeNibHo onpeaenus {,=0,015 npu D=2,0 M mns Tpy6
[IaAKUMH JIOTKAMH.

My, = =0,312.
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Torna i, mns DTp =5,0 M onpezensieM no Gopmye

’D ’2

PR 2pagp

i =i —— =0,015,/—-=0,009 .
K x(zpag) Dmp 5

Mpu [, <i, Tpyba «xopoTKas». IlpoBepka mMo KpUTEPHIO
OTHOCHUTENTBHOM JUTHHEI He TpebyeTcs.

i

0,09
1\
0,08
Puc. 5.27. Ipaduk d1s onpedeserusn 0.07 2)(
KpUMUY€ECK020 YKAOHA i, 0AR Kpy2ablxX / /
zoghpuposannvix mpy6 c eaadkumu 0,06
aomxamu (n,, = 0,025): ///
1-D=1,5»;2-npuD=2,0m °% / /
0,04 /
//
0,03 |— 4
0,02
Puc.E. 7 ~
0,01

02 04 06 08 09 DVgd

5. OnpenensieM noOANepThie rayOGHHBI nepen Tpyb6oit s
6€3HaNOPHOro peXnuma;

o)
mb\2g )

IlpensapurensHo HaxoauM Ko3dbduLHeHT pacxoaa Wi TpyGH Ge3
orosioBka no 1a6n. 5.3 «ITocobus ...» (cM. Tabiu. E.5).

Tabnmua E.5
Tun oronoska PacuerHblit k03¢)dHUNEHT — m
Be3 oronoska 0,33
Cpe3saHHbli NapalIensHO 0TKOCY 0,33
«Kamomon» 0,33
PactpyGHbIit 0,365

CnenoBaTteIbHO, B COOTBETCTBHH ¢ Tabn. | m=0,33,
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Kooagprmentb, onperesnsiem o puc. 5.14 «[locobus .. » (cm. puc. E.8),
rme Iy, = 0,312,

by/D
k.. —
08 =
0,7 ]
0,6 —]
a
0,5 .
04
I
03 ]
02
0,1 O;;owwlbﬂoc ]
0 01 02 03 04 05 06 07 QDVgD

Puc. 5.14. Ipadux 0as onpedesenun cpedeli wupurbs nOMoKa ¢ ceyenuy c
Kpumuyecxoi 2ay6unoii 8 mpy6ax HenpAMOy2046H020 Ceveny s

Puc. E. 8

B cootBercrBuu ¢ puc. E.8 orHomenue b,/ D=0,81. Orciona
b, =0,81-5=4,05.

%
54,6
H=| —2% 1 _44m
Torxa (0,33-4,05 2-9,81]

6. HaxonuMm Bo3BHIIEHNE GPOBKHU 3€MJISSHOTO TI0JOTHA Hal
TIONIEPTHIM YPOBHEM A, 1pH BhicoTe Hackimu H,, =20,96 M.

A, =20,96—4,4=16,56 M>0,5M .

TpeOGoBaHUA TEXHUYECKUX YCIOBHI BRIIEPXKAHHI.

7. OnpenensieM DryOMHY Ha BXOJ€E TPYOH!.
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ITpu napamerpe pacxona 11, =0,312 g Tpy6u1 Ge3 oronoBKa ¢

h
BEPTHKAJIBHEIM Cpe3oM (kpupas 6) cM. puc. E. 6 onpenensem 3“ =0,85.

Orciona A, =0,85-5,0=425m.
8. OnpenensieM TIy6MHH M CKOPOCTH HAa BLIXONE M3 TPYOH

COOTBETCTBEHHO IO NpunoxXeHusM 5.2 «Ilocobust ...» (cM. puc. E9) u 5.3
«[Tocobus ...» (cM. puc. E.10).

Mpu 17y, =0,312, j_=0,01 onpenesnsieM oTHOLIEHHE h;’ =0,42
(cM. puc. E.9)
P [
09
o8 %)
0,7 a7
vy
0,6 /‘://‘
0,5
04
03—
02
0,1
L

(] 02 04 06 08 10 _
“"D’Sﬁ

Puc. E. 9
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Torpa ompenaensieM rayGMHY BOJABI Ha BBIXOAE M3 TPyOH
h,.=0,42-50=2,1mM.
CKOpOCTh BOABI HA BEIXOAIE U3 TPYOHI ONpeiesisieM H3 COOTHONMIEHMS

v,
‘“\/'gi D B COOTBETCTBHH C IPUITOXCHUEM 5.3, puc. 2 «ITocobus ...» (cM.

puc. E.10).
Now {
75 = ===
L4 4//""‘"/ 1A
’ 00 AT AT T | LA
g |0 o o |1 1]
’ o T | L
LA LA
1,0 ] /, /
{/ - 1,=0,01
0,8
0,6 |

01 072 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 Lt S‘ ;
Mq= D>VED
g

Puc. 2. Ipagpux 021 onpedesenun ckopocmeii nomoxa na evixode u3
20Qhpupoeannsix mpyb c ysemom ux 603IMONCHOU 3apAOKU

Puc. E.10

Mpn 1, =0,312,i_=0,01 onpeaeinsiem oTHoweHHe —===0,98.

B

Torpa ckopocTh BOOBI Ha  BBIXOAE M3  TpPYOH

V., =0,98/9,81-5,0=6,86 m/c.
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Ipunoxenne X
(Pexomenmyemoe)

PacuyeT ycToiIHMBOCTH 3eMAAHOTO NOJIOTHA C BOJONPONYCKHRIM
COOpYKEHAEM

2XK.1 O0mme moNoXKeHHA

3amava yCTOWYMBOCTH MaCCUBOB IPYHTA ABISIETCS YaCTHOM 3agayeit
ob11eil TEOpUHU NpenebHOro HaNpPSIXXEHHOIo COCTOSIHUS ITPYHTOB.

YMeHbIIEHUE NPOYHOCTH COOPYXKEHUS MPOMCXOAMT KaK IpPH
pa3pylIcHHYM €CTCCTBCHHBIX YIIOPOB MacCHBOB IpyHTa, TaK M Npu
yMeHbIIeHHH 3¢ PEeKTUBHOIO TpeHUA (ITPH HAJIMYMH ITOPOBOTO JABJICHU)
M CHJI CLETUIEHUS (TIPH YBJIAXHEHMH ¥ HaOyXaHUHU TPYHTOB).

YCTOYMBOCTD OTKOCA M3 MACAIBHO CHIMYYEro rpyHTa CYMTAETCS
obecrnedyeHHOM, eCITM YTOJI 0TKOCa He 6oJiee yIia BHYTPEHHErO TPEHUS (YTia
€CTECTBCHHOTO OTKOCA).

TToHaTue 06 yr/ie eCTECTBEHHOIO OTKOCa OTHOCUTCS TOJIBKO K CYXHM
CHITTYYUM TPYHTaM, a UIS CBSI3HBIX, IIMHUCTHIX TPYHTOB OHO TEpSET
¢hu3nyecKkuit CMBICI, TaK KaK Y HMX 3TO 32BUCHUT OT BRICOTHI OTKOCA M
BJIAXXHOCTH M MOXET U3MeHAThcHA oT 0 1o 90° ¥ npu MakKCHMaJIbHOM
HCMOJB30BAHNH CHJI CLIETUICHMUS.

H,=2C/y, (X.1)
rme C — cueruieHue;

Y — 06beMHBII Bec dyHTa.

Ilpwu BeIcOTE, Gonblek Hy), npousoitnet oGpyireHne oTKoCa.

B nefAcTBUTEIBHOCTH IPYHTHI 06/13Ja10T HE TONBKO CLUEIVIEHUEM, HO
U BHYTPEHHUM TPEHHMEM, U 3agaya YCTOHYMBOCTH OTKOCOB CTaHOBMUTCS
6osee CIOXHOMN.

ITo B.B.Coxo0JOBCKOMY, TOpPHM30HTaJIbHast IOBEPXHOCTH
PaBHOYCTOMYUBOrO OTKOCA MOXET HECTH PABHOMEPHO PacNpeNe/ICHHYIO
Harpys3Ky, OMpeAeIAeMYI0 BEIDAKEHUEM

P_=2Ccosg/(I-sing), (X.2)
[JI€ ¢ — YTOJI BHYTPEHHETO TPEHMS.
Hng «MaeasbHOro» rpyHTa — OJIA M30TPOMHOIO, OMHOPOZHOTO

6€CKOHEYHOTrO CJIOS HEBECOMOTO IPYHTA IONYYEHO TOYHOE OYEPTAHHE
JIMHUI CKOJIBXEHHUSA: CEMENCTBA IAPA/UTEbHBIX IPAMBIX, HAKJIOHEHHBIX K
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TIOPU30HTANU NOX yrioM *(mn/4-¢/2), U CONPAXEHHHIX C HUMH
norapuMHYECKUX CITApaJIeH,

MaxkcumanbHas BEICOTa BEPTHKATBHOrO oTKoca H, npu Kotopoit He
HapyluIaeTcst ycTOHYHMBOCTb OCHOBAaHHS, MOXET OBITH HalIeHa 110 hopMyJie

H=(CN,+yD;N,+0,5yBN)/[n (y—C,/B)], (X.3)

rae C — cuervleHHE IPYHTa B OCHOBAaHHUH;

C, — CLemIeHHe IPYHTa B OTKOCE;

Y — 0OBeMHBIN BEC IPYHTa;

B — mupuHa nosocH;

D, — TonmmnHa Cost IPUrPy3KH,;

N, Nq, N, — IapaMeTpsl HecymeH! criocoGHOCTH;

1 — K03 HHUIUEHT YCTOMIUBOCTH, IPUHNMAETCSA PABHEIM 2,

DTOT METOA pacuera MPUMEHHM TaKXKe IIPH OTKOCaX KPYTH3HOM IO
1:0,5. TIpu 3TOM OTKOC 111 pacyeTa MPUHUMAETCA BEPTHKAIBHEBIM.

Korna kacaTenbHble HAUPSIXKEHHS IO TIOBEPXHOCTH CKOJIbXEHUS
BBIPAXAIOTCA KaK

T=5/n, (X..4)

IIe T — KacaTeJIbHOE HaNpsKEHHE,

S — NPOYHOCTH Ha CIBHT;

N — K03(pHUIMEHT yCTONYHBOCTH.

CornacHo Teopun Mopa—KynoHa, TpOYHOCTb Ha CIBUT MOXET GHITh
TpeACTaBICHa B BUAE

s=C + 0,180, (X.5)
[€ G, — HOPMAILHOE HAaNPSXKEHHUE.
Pa3nnyaloT CTaTHYECKM ONpEXENUMBIE U CTAaTHYECKHM
HEOoNpeHeIuMEIe 3aa4H.
XK.2 CraTHyeckn onpele/mMbie 33194
Ipennonaraercs, 4TO NOBEPXHOCTHIO CKOABXKECHUS SBIAETCH

TUIOCKOCTh. B 3TOM cityyae k03¢ pUUMEHT YyCTONYMBOCTH ONpeEeTuTCS
BhIpAXEHUEM

n=(Ntgo + CL)/T, (X.6)
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rae N 1 T — cOOTBETCTBEHHO HOPMAJIbHAA K IUIOCKOCTH CKOJIBXEHHUS H
TaHreHUHANIbHAas, AeHCTBYIOIIAs BAODL IVIOCKOCTH CKOJIBXECHHU S, CHTHI,

L — niomaas NOBEPXHOCTH CKOITBXKEHUS.

Bcero HMeIOTCA TPH HEH3BECTHHIX: KO3 HIMEHT YCTOHIHBOCTH 1),
BeJIMIMHA U TOUKA npwioxenus cwinl N . [Tpn crariyeckoM paccMOTpEeHUH
€CTh TPH YPAaBHEHHS PaBHOBECHSA: CyMMa CHJI IO HalIPaRJIEHUIO HOpMany
paBHa HYJTI0, CyMMa CHJI I10 HaITPAB/ICHHIO KACaTe/IbHON paBHa HY/IO M CyMMa
MOMEHTOB OTHOCHTEJIbHO 060 NPHHATON TOYKH pPaBHA HYJIIO.
TpeGoBaHHE B OTHOILEHHH MOMEHTOB NTOIPa3yMEBAET, YTO BEKTOPH CHJIbL
TsxecTH W, T 1 N 0O/XHBI epeceKaTbhesl B OIHOM TOYKeE.,

JIns upeajbHOro rpyHTa, MMEIOLIEr0 YroJl BHYTPEHHEro TpeHMA
¢ = 0, U NpU KPYINIOUMJIHHIAPUIECKOH MOBEPXHOCTH CKOJNBXEHHUSA
K03 bHLUEHT YCTOWINBOCTH HE 3aBUCHT OT CHJ1 HOPMAITLHOT'O IaBIIEHUS.
IMoaroMy K03 bULIHEHT YCTOMYHBOCTH 1) ONIPENEIIIETCH BRIPAKEHUEM

n=CL/T. (X.7)

DTa 3a1a4a ABNSIETCSA CTATHYECKH ONPEACITMMOI.

Ecnu noBepXHOCTh CKOJNILXEHHMS HMeeT ¢opMy JorapudMudecKon
CNUpalu 3ajlaya CTaTUYECKH onpeaenuma U npu ¢=0, Tak Kak
PaBHOACHCTBYIOLIME HOPMAJIBHEBIX CHJI U CHJI TPEHMs, NEUCTBYIOIUE NO
norapudMHYECKON CIHUpaNTH, BCeraa npoxoadar yepes noiioc. Ilpn
HEOOXOAUMOCTH HANTH TONBKO KOIDDHULUUEHT YyCTOWYHUBOCTH ClieayeT
COCTaBHTh YPABHEHHE MOMEHTOB OTHOCHTENBLHO MOJIOCA.

2.3 CraTHaeckn HeompeaeJuMble 3a1a4H

3a HCKITIOYEHHEM NMPOCTEHMMX Cy4aeB, OTMCAHHBIX BHINIE,
GOJNBIIMHCTBO 33a4, C KOTOPLIMH CTATKMBAIOTCSH B HHXXEHEPHOM NPaKTHKE,
CTaTHYECKM HeomnpeneauMnl. Hanpumep, ecii MoBEPXHOCTh CKONBXEHHS
o6pa3oBaHa IBYMS IUIOCKOCTSAMH, 3a/ladya OKa3HBaeTCsd CTAaTHYECKHU
HEONpeACTUMOM, TaK KaK MMeeTCAd NATH HEU3BECTHEIX M TONBKO TPH
ypaBHeHUsA. IIATBIO HEU3BECTHHIMM ABAAWTCA XO03(DDHUUHUEHT
YCTOWYMBOCTH 1, BEJIMYMHA ¥ TOYKA NPUIOXEHHUS CUIHN N, a TaKxke
BEJTMYMHA M TOYKA NPWIoXeHHUs CWIHL T. UToGH cienars 3a0avy CTaTHYECKH
onpeAcTUMON, HEOOXOAMMO Pa3[eNIUTh TEJIO HACKHIIIM HA ABa 6J0Ka H
TIPUHATH NMTPOM3BONIEHOE HOTYILICHME B OTHOIIEHHH CHJ, NEHCTBYIOMMX
Mexny HUMH. O4YeBHAHO, YTO PATHYHEIE AOMYIIEHUsT OYXyT IPHBOANTE K
Pa3HBIM RO BEJIHYHHE KO3 DU LIMEHTAM YCTOHYHBOCTH.
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B ciydae ¢ KpyIJIOLMJIMHAPHYECKOH MOBEPXHOCTBIO CKONBXEHUsl
TaKXKe BO3HHKAET CTATHYECKas HEONIPEAEIMMOCTD, €CITH YTOJI BHYTPEHHETO
TPEHMs! IPYHTA (¢ HE PaBeH HYJI0. BBUAY TOrO, YTO CHJIa TPEHUA MO Ayre
Kpyra CKONbXEHHS SBJISETCS HEONMPEAENEHHOM, TONbLKO NMPHU TPEX
YpaBHEHHSX CYIIECTBYET IECTh HEU3BECTHRIX: KOIMDDUIMEHT yCTOWIHMBOCTH
N, BEIMY¥HA U TOYKA NPUJOXEHHSA CUIB N, a TakXe BeJIWYHHA,
HaInpaB/IeHHE ¥ TOYKA MPUIOXEeHUs cuitbl T.

YT006H1 cOeNaTh 3314y CTaTUYECKU ONpEeReTUMOi, Heo6XOOUMO
BBECTH HONYIIEHUE O pacnpereleHHH HOPMaJIbHBIX HAINPAXEHHUI 1Mo
ITOBEPXHOCTH CKOJIbXEHHUS, YCTaHABJTUBast TAKHUM 06pa30oM 3aBUCUMOCTb T
ot N 1 MCKITIoYasi TPDH HEU3BECTHBIX, Kacaoumxcs T,

LIupoxo uMcnonab3yercss Kak Ui KPYIIOUWIHHAPUYECKHX, TakK U
ITPOU3BOJILHBIX TOBEPXHOCTE M CKOILXEHHUS METOA OTCEKOB. B 3TOM Cityyae
CMOJI3aI0LINHA MACCHUB A0 NMOBEPXHOCTH CKOJIBXEHHUS pa3NessioT Ha
HEKOTOPOE YHCIO OTCeKOB. CHJIbI, NPUIOXEHHLIE K JIIOOOMY OTCEKY,
TIOKa3aHbl Ha CXEME C BBLICIEHHBIM 3J1eMeHToM (puc. XK. 1).

Ecnu wnpuna AX Gymer Mana, AONMYCKAIOT NPEANOJIOXEHHE, YTO
HOopMaibHas cuna N NpuioXeHa K cepelHe IOBEPXHOCTHU CKONbXEHUS.
Ha cxeMe 35eMeHTa H3BECTHHIMH CHJIAMHU SIBJIIIOTCS BEC FPYHTAa BMECTE C
cozepxatleics B HeM Bonoit W, K cpuraiomee ycunue T, KOTopoe MOXHO
BbIPa3uTh KaK

T = (N’ tgo, +C L)/, (X.8)
rae N _—3ddekTuBHOE HOPMATBHOE HAMTPSKEHHE;

N’ =N -(u,+zy,)L,;

U, — rMAPABIMYECKMH HAIODP B N-M OTCEKE I10 OTHOLIEHHIO K
JABJEHHUIO, KOTOPOE YCTaHOBWJIOCH Obl, €CIM Obl IPYHTOBbLIE BOABI OBUIH
HEIMOABIKHEI M YPaBHOBELIEHLI HATIOPOM Ha BEpXHEM Obede;

u_ + 2y, — NOpOBOE NaBJICHHE.

Ha puc. 1 B uncite BHEUIHNX Harpy3oK Ha n-i oTceK MOryT ObITh
KOMITOHEHTBI TMAPOCTATHYECKOTO NABJICHNS Ha BEPXHEH IrPaHy OTceKa.

B ciyyae MHOTOCN0#HO# CTPYKTYpPhI OTCEKA

W':iWM’
1

rae W — Bec i-ro C105 pyHTa B N-M OTCEKE.
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Hen3asecTHEMHU siBasloTCA KO3DPHUMEHT yCTOHYHBOCTH 1,
KacaTeJIbHOE YCUITHE N0 BEPTHKANLHON TPaHU Z , HOPMaNbHOE YCUIUE TI0
BEPTUKAILHOM rpany X , paCCTOSIHME 110 BEPTUKATH h M1 HOpPMaIbHAsl CHIa
N,. ITpu o611eM YHCITe M OTCEKOB YHCJIO HEH3BECTHBIX PaBHO 4m — 2:

HemnssecrHbie Konnuectso
N| (OTHECEHHOE K T) ...ocvverienereraereerisrerveneneneceesenennes 1

n,
Bcero4m-2

HeunssecTHa ¥ To4ka ripuioxenus cui N . [Tosromy obuiee yucio
HEHM3BECTHBIX COCTaBIAET Sm — 3.

Tak Kak KaXJIOMy OTCEKY COOTBETCTBYIOT TPH ypaBHEHHsI CTATHKH
(aBa — OTHOCHTENIEHO CHJ M OJHO — OTHOCHTEJIbHO MOMEHTOB), YHCJIO
ypaBHeHHI papHO 3m. Cire10BaTeNbHO, HMEETCS HEONPeieJIEHHOCTSH (2m-
3)-ro nopsnka. 9ra npobieMa pa3yIMIHbBIMH AaBTOPaMH PENIAETCA Ha OCHOBE
JOIYLIEHHMH B OTHOLICHHH CIJT, AEACTBYIOLUKMX 10 FPAHAM MEXIY OTCEKaMH,
M TOYEK UX NPUIOXKEHHUS.

Haun6onee pacnpocrpaHeHHBIE (anpOOMPOBAHHEIC) H TUIIMYHBIE
METOAbl OCHOBAHH Ha HONYUIEHHU O KPYIIOUWIHHApUYecKol dopme
noBepxHocTH ckKonbxenns (KHIIC) (puc.X.2).

JomycTHM, YTO MOTEHLIMAIbHAS KPUBASA CKOJIbXEHUS HMeeT popMmy
Kpyra ¢ LeHTpoM B Touke O. OaHMM M3 YCJIOBHIt PaBHOBECHS SIBJISIETCA
BBINOJIHEHUE TPEGOBaHUA, YTOORI CYMMa MOMEHTOB OTHOCHTEIbHO KAKOM~
J1n60 ToYkHM GbUTa paBHA HY/10. TO €CTh ypaBHEHME PABHOBECHS 3alIMCAHO
OTHOCMTENBHO TOUYKM O, GyaeT HMeTh BUX ZMO =0.

[ns cocTaBNeHUS YPABHEHHS MOMEHTOB OTHOCHMTEJIBHO TOYKH
BpaueHus O NpU3MY CKOMEXEHUsI pa30UBAIOT BEPTUKAIBHBIMH CCYEHUSIMH
Ha psj OTCEKOB. Bec KaXAoro oTceka CUHUTAIOT MPHIOXKEHHHM B TOYKE
nepecevyeHUs BEKTOPa CHJIB TSOKECTH 0TCeKa W, C COOTBETCTBYIOIINM
OTPE3KOM OYTH CKONbXeHUsT, CHIaMH B3aUMOAEHCTBHUSA MO BEPTHKAIbHBIM
IUTIOCKOCTSIM OTCeKa (CYWTad, YTO JABNEHUA OT COCENHUX OTCEKOB PaBHbI
MO BEJIMYMHE, a MO HANPaBIECHUIO TNMPIMO MPOTHBOMOIOXHEI)
npexe6peraioT. Packiansisas najtee Cwisl W, BAOJIb panMyca BpalCHHS H
HAIpaBJACHHS, EMY NEPNEHANKYIAPHOrO (TAHTEeHIIUATLHOIO), COCTABISIOT
YyPaBHEHHE paBHOBECHS, NPUPABHHBAsA HYJII0 MOMEHT BCEX CHJI
OTHOCHTE/IbHO TOYKH BPaLICHHUA:
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S.TR-3 (Ngh ~CLR=0, (K.9)

rae R — pamuyc Kpyra noTeHUMaIbHON MOBEPXHOCTH CKOJIBLXEHHA.

Zn+t

Puc. XK.1. Botdesennviic n-i omcex u cuasi, delicmsyrouiue na nezo,
Q u q — snewnue Hazpy3Ku na n-i§ omcex

Puc. X.2. Ilpunyunuassnan cxema memoda KIIIIC

I M. [llaXyHsTHI IpeAIOX W NpeacTaBuTh X T, B Bune

2T =-2T0+ Y T
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C yuetom niocrepdero u3 (K.8) u (K.9) cnenyer
"Z T+ ﬂz Lo —Z(Nltg¢l +CGL)=0,

oTKYza K03 bHIMEHT yCTOWYMBOCTH 1) [TONy4aeTcsi pAaBHBIM
3 T,,+ 3. (Nig$ +CL)
2] i i i
n= . X.10
2 TM ( )

C yyetoM 3¢pHeKTHBHEIX HanpsDkeHUH 312 GopMyna 1o/DKHA GHITH
nepenncaHa B BHIE

T+ Nt_(ui+zi7w)l)i]tg¢i+ CL

CiienyeT OTMETHTh HEKOTOPYIO Pa3HHLY B TPaKTOBKE (hH3HYECKOro
cMeIca Ko3dbduumenTa ycroiynBocTH B Poccuu 1 3a pyGexxoM. 3a pybexom
TIPYHSATO YMEHBIIATH (AE/IMTD) Ha 3TOT KO(hDHIIMEHT BEJIMUMNHY MPOYHOCTH
Ha CIIBMT, B TO BpeMs KaK B Poccuu 3T0T KO3(DGHUHEHT OTHOCAT TONBKO K
COBHTalOUM cwiaM, [T03TOMY ¢ HHAEKCOM q, ecnH KO3dPHIHEHT
YCTOHYHBOCTH OTHOCHMTCA K Harpy3Ke, H C HHIEKCOM t, €CJTH — K IPOYHOCTH.
OueBHMIIHO, YTO N <7 o YPaBHeHne (X.11) no3BonsgeT BHIYUCIUTE | . Hns
OTPENIENIEHMA T)_3TO YPABHEHHE NO/DKHO OBITH NIEPENHCAHO B BUIIE

1vi—(i+iw)bil , + qu
n,=2[ . zzmi]g‘p 2 ) (X.12)

KoapduuueHT n, npeAnoyTHTEILHEE, TAK KAK HE3aBHCHMO OT TOTO,
M3 KaKMX YpaBHEHHMH PaBHOBECHsI OH TOJIYYEH, MOXHO CKa3aTb, YTO OH
paBeH KO3(PHLUHMEHTY 3a11aca 110 rpyHTY. B T0 Bpems Kak 1 B 3aBUCHMOCTH
OT TOTO, M3 KAaKUX YPaBHEHH I PABHOBECHS OH NOYYCH, MOXET OKa3aThCs
PaBEH KaK OTHOHIEHHIO CHJI, TAK H MOMEHTOB, TI03TOMY JAJIEKO He BCEraa
KOPPEKTHO CPaBHHBATh PE3YABTaThl, MOJYYEHHbIE H3 Pa3THYHKIX YCIIOBHM
PaBHOBECHS.

Memoowt paeuoeecus cua.
BTH METOABI MOTYT NPUBOAMTD K JOCTATOYHO TOYHBIM PE3YJIBTaTaM,
€CJIM JONYICHHE B OTHOIIEHUH HAKJIOHA CWI B3aUMOACHCTBHSA NPHHATO
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TaKHM, YTO TIPM ITOM CTPOTO CobsmonaeTcs paBHoBecHe MOMeHTOB. LlInpoko
npumeHsietrca B Poccuu Meron I'M.Ulaxynsnua. Kosapdnunenr
yCTOMYMBOCTH TIPUCIOHEHHOro maccusa B metone I.M.IMaxyHsinua
OTpeneJIsIETCS U3 YPaBHEHHI paBHOBECHS, €CTIM Pa3OUTh MACCUB Ha Pl
OTCEKOB TaK, YTOOH B MpefesiaX OTAENbHEIX OTCEKOB MOBEPXHOCTH
CKOJIbXEHHUs ObuTa OBl TIOCKOM M mpoxoausia mo GUKCHPOBAHHON
IMOBEPXHOCTH G0JIee IUTOTHBIX HEHAPYIIEHHBIX TOPOAL.

YKa3aHHBIN METOII HE HCITONB3YET YCIIOBHS paBEHCTBA HYJ1IO CYMMBI
MOMEHTOB, HEeMCTBYIOIUNX HA MACCUB, PAaCHOJOXEHHHBINA BBILLIE KPUBOH
MOTEHLIUATBHOTO CKOJBXEHUS, U PABEHCTBA HYIIO CYMMBI MOMEHTOB,
AeHCTBYIONIUX Ha OTCEK.

PaccMarpuBas ycnoBue paBHOBECHS i-10 OTCEKa, BCE BHELTHUE CUJIL,
BKJIIOYAsT HATPYy3Ky, MPUJIOXEHHYIO K MOBEPXHOCTH OTCEKA, COOCTBEHHBIA
BEC TPyHTa B 00beME OTCEKa M 1IP., TPUBOAAT K OXHOH paBHOAEHCTBYIOLIEH
Q,. CM.laxyHsHLU NpeasiaraeT yIuTHIBATh AEACTBHE CEHCMHYECKUX CHJT
BBEICHHEM HEKOTOPOro yria ©,, OTKIOHAIOWEro paBHOAEHCTBYIOLIYIO
BHEIIHHUX CIJT OT BEPTHKAIH.

N, =Q, cos(c; +0), (X.13)
T=Q,sin(c, +0,). (X.14)

Ipy HaTpaBNeHNH MOBEPXHOCTH CKOJBXEHHS B CTODOHY
BO3MOXHOTO CIIOI3AHNS OTCEKA 3HAYEHHA YTIIOB o, 6EPYTCS CO 3HAKOM ILTIOC
TaK Xe€, KaK H /108 ©,, OTKIOHAIOIHMX PAaBHOAEHCTBYIOWYIO Q; B CTOPOHY
CIIOJI3aHHS.

3aMeHss AeiicTBHE CMEXHBIX OTCEKOB CHJIaMU OMNOJI3HEBOTO
mapneuns E | u E,, HanpasneHHRIMH 1071 YI/Iamu B, ¥ B, K ropusoHTamm,
0003Ha4ast HOPMATbHYIO COCTAB/ISIOLLYIO PEAKIIMH OCHOBaHHA OTCEKa Yepe3
R, # 1poexTHPYs BCE CWIEI Ha HOPMAJL H Ha HATIpaBJieHHE, KacaTebHOoe K
OCHOBaHMIO OTCEKA, OJY4aloT

R =N, +Esin(a, - B) — E_, sin(e,, — B, )5 (X.15)
T, =CiLl +fi[Ri = (u +zy )b+
+E, cos (o, — B) — E_ cos (o, — B, ), (K.16)

rne f=tgq,.

INoacrasnss seipaxenne (K.15) B (XK.16) u yMHOXasg BETHYHHY
capuraowest cunst T, Ha KOIPPUUMEHT YCTOAYHBOCTH 1), IOCTE
TPUTOHOMETPHUYECKHUX Npeo6pa3oBaHUil, pemras OTHOCHTEIBHO
OI10/I3HEBOTO AaByieHus E, momyyaior
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E = {ﬂ,Tm —[Nl "(“u + ZJ’Yw)bi]j; "CiLi - T‘:yd}cos¢i +

cos(o, — B, — ¢,)
cos(e, - B, —¢) (X.17)
! cos(e,-B,-9,)

Jns koadduumeHTa ycroiumsoctu n, Beipaxenue (XK.17) Gyner
MMETb BHI

E = {nzTi —[Ni —(u+ ziYw)bi]fl —CiLi}c'osq’i +
' n. cos(ai —ﬁi 'q’i)

cos(c, -ﬁi-l -9) (X.18)
! cos(er, - B, -9,)

rae ¥ =ar C’g(ﬁ) .
n,

Brrurcnenus npu onpeneneHuy E, HAUMHAIOT C BEPXHETO OTCEKA,
st kotoporo E, = 0.

Hnsa onpezneneHus Ko3pGHLUUEHTa YCTONIMBOCTH N, cBOGOAHOTO
orkoca wiu ckioHa I M. [IlaxyHsiHII pekOMeHI0BaJ 331aBaTh HEKOTOPOE
3HAYCHHUE 1), U OTIPENCIIATH 110 dopmyne (XK.17) BenHYMHY ONOI3HEBOTO
DaBJICHUs VTSl KOHeuHoro orcexa E,. Ecnv 5Ta BeJIMYMHA HE paBHa HYJIO,
TO C/IEAYET 3a4aTh APYroe 3HaYEHHE 1) , CTPEMACE NMONYYHTE BETHYHHY E
IpYTOro 3HaKa. Y4YHTHIBaA JMHEHHEIA xapakrep 3aBucumocTH E =f(n),
x03¢duIneHT YCTONYHBOCTH HAXOAAT HHTEpnonAuuei mpu E, = 0.

TpeaenvHas BeMYMHA YINIA B, C YIETOM, YTO B CBA3HLIX IPyHTaX
MeXAY OTCEKaMHM MOTYT BO3HMKAThb M DPACTATMBAIOWIME YCHIIHUS,
onpenensiercs no popMye

B, = farctg (tgp,+ CH_/X), (X.19)
rae @, ¥ C — COOTBETCTBEHHO YTOJN BHYTPEHHEIO TPEHHS M CUETUIEHHE
TPYHTa 110 BEPTUKAJIILHOM IPaHu OTCEKa;

H_ — 1uiowans rpanu oTcexa.
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Bcerna no/DKHO cOBMIOATECS YCTIOBHE
B,< By - (X.20)

Yenosus (17) u (18) npu B, = const MOryT 6BITE Ipe06pa3oBaHBbI K
BHAY

COS((I,. - ﬂi - ¢1)
cos @, (K.21)

n =[Z{Tm) +[Ni -(y +z|'7w)bi]./l: +C; +Li}x——‘ﬁ¢""—]/
/ZT'cOS(ai -B,-¢)

H
n =(2{[N/ -(u; +z.'7..)bi]f; +CL}X cos(a‘jo_sz: -(p,.))/
13T,

cosQ, (K.22)
“cos(a,~B,~9,)

ITocnenHee ypaBHEHHE MOXET ObITh PELIEHO TOJBKO METONAMH
MIOCJIe IOBATEIBHOTO MPUOMIDKEH!, TAK KAaK NpaBas YacTh BhIPAXEHHS
(X.22) conepxuT KO3hGHUUMEHT YCTOWUHBOCTH, TO €CTh yran §, =, (n,).
JAns MHOTMX 3ala4y MOXeET OHTh INOJIYYEH AMANA30H 3HAYEeHHH
Ko3(pduuMeHTa YyCTONYHBOCTH B 3aBUCHMMOCTH OT HAKJIOHA CHII
B3aUMOJIEUCTBUSA.

Onsa pacyeroB no MerogaM KUIIC u [laxyHsHua UMeOTCS
CTaHAApTHHIE TPOrPaMMB.

Memodw, ocHosannbe Ha uccredoeanHuu HANPANCEHHO-
OeghopMupo8anHH020 COCMOAHUR COOPYNCEHUA.

HopManbHbie U KacaTelbHEIE HanpsiXeHus, AeHCTBylOLIME IO
3JIEMEHTAPHON IUIOLIAAKE, PACNOIOXEHHONW Ha rMOTEHUMATbHOW KpUBOKU
CKOJILXEHUS1, ONPENe/SII0TCSA W3 COOTHOWIEHHWH (110 TEOPHH YIIPYTOCTH).
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g,=0,cos’a+0,sin’ a-1,,sin 20

(X.23)

T= %(oy —0,)sin2o + T, cos2a

Toraa ko3 duuMeHT YCTONYMBOCTH BAOJIb MOTEHIHAILHOK KPUBOMK
ckonbXeHust ¢ ydyetoM (JK.6) ompemenurcsi BuipaXeHUEM

_ Y {lou - +2zy.)]ige +C,}b / cose,
= ZT,.b, /cosa, :

CrnenoBateJIbHO, €CJIH M3BECTHO HaNpsXeHHO-AedopMHpPOBaHHOE
COCTOSTHHME, TO NMPAKTHYECKH pacuyeT Ko3pdULHEHTa YCTONYHBOCTH
CBOIMTCA K onpeneneHuo no ¢opmyinam (X.23) HopMaabHOUi u
KacaTeJIbHOM COCTABIAIONIUX HATIPSDKEHUI Ha 3/IEMEHTAPHEBIX IDTOIIAAKAX
BIOJMH MOTEHIIHAJIBHOM KPHUBOM CKONLXEHHUS M BRIMMCICHHUIO II0 HUM
BEJIMYHH yaepXHuBawowux (o Mopy-Kynony) ¥ CABHralommx CHI.

Bce cBOmMTCS K BBIMUCIICHUIO KPUTEPHA YCTOWIHBOCTH, OOLIETO Iist
Bcex Meroz10B. Ho B 1aHHOM cityyae, KpoMe mMapaMeTpoB MPOYHOCTH IPyHTa
no Mopy-KynoHy TpeGyercst 3raTh AedopMauMOHHEIE XapaKTePHCTHKHA
IPYHTOB.

(K.24)

2K.4 YueT BepoSTHOCTHRX BEJHIHH IOKA3aTefell IPOIHOCTH IPYHTOB
H oupejieieHHe BepOATHOCTH 00pymeRns 0TKOCA

Bce nepeyucieHHbIE METOIB! ARIAIOTCA JETEPMHHHUCTHYECKUMH,
MOCKOJIBKY IIPEAITONIAracTCA, YTO IIPOYHOCTE TPYHTOB Ha CABUI, HArpy3KH,
NPHJIOXKEHHBIE K OTKOCY, H HCKOMBIH K03(pPULHEHT YCTONYMBOCTH
U3BECTHHI. B XeMCTBUTENBHOCTH, MOCKOJALKY BCE HArpy3kKu, PH3UKO-
MEXaHMYECKHE XapaKTEPHCTUKHU IPYHTOB M APYTHUX KOHCTPYKIIMOHHBIX
MaTepuaioB, @ TAKXKE FeOMETPHYECKHE MTAPAMETPH 30H, CIOXEHHBIX
KBa3HOXHOPOIHBIMH IPYHTAMH, OTIPEAEJICHBI C JOBEPUTEIBHOM TOYHOCTBIO,
TOBOPHTh O KO3(DODMUUEHTE YCTOMYMBOCTH KaK O BETUYHHE
JETEPMUHHUPOBAHHOM He cOBCeM BepHO. CyIecTBYIOIHE METOABI pacyera,
KakK TNpaBUNO, YYUTHIBAIOT BEPOSITHOCTHBIM XapakTep pacyeTa 3a CUET
BBeAICHUA KO3 dHIIMEHTa HAIEXHOCTH 10 HAarpyske u koaddunmenta
HaJeXHOCTH o rpyHTaMm. [locnenunit KoappHHEHT NPpUHUMAETCS IS
JIOBEPUTENBHOMN BEPOSITHOCTH, paBHoi 0,95,
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MoXHO HallTH Ong ciaydyalHOU BeJMYMHH Ko3dduiHeHTa
YCTOAYMBOCTH JOBEPHUTENIbHEIA HHTEPBAJ, A CJIENOBATENBHO, U BEPOSITHOCTD
oOpyLIEHMS OTKOCA.

P(n.e(m, n )z, (XK.25)
rae (n,. M ,) — AOBEPUTENLHBIN MHTEPBAT WL M ;
¥ — HaJICXHOCTb OLIEHKH.
To ecTh C HaIEXKHOCTBIO Y IOBEPUTEIBHEIA MHTEpBaNT KO3 PHLHEHTa
YCTOHYUBOCTH NOKPOET HEUIBECTHRIA A€ HCTBUTENBHBIA 1)

N, € (M, =0, /Nt ),y +0, /1)), (K.26)
e t =O(y/2).

Tak, it y = 0,95 t= 1,96, wia y = 0,99 t =2,58 u wia

v=0,999 t =3,10.

MoxHo ucnenp3oBaTh U IPYroi, MEHEe TOYHLBIM, HO Gosee
omepaTUBHBIH MeTroa. B 3ToM cnyyae mapaMeTpsl pacnpeneneHus
cyyaitHOH BenMYUHBI KO3 dULMEeHTA YCTONUHBOCTH ONPELENSATCS U3
pacyeTa yCTOHYMBOCTU A/l CAMOTO IJIOXOLO COYETAHHS CILy4alHBIX
¢baxTopoB H caMoro 671aronpuATHOro NQ.pOpMynam:

nrcp = (nrmm + ntmx)/z’
aﬂ = (ntmlx _nfmin)/6’

rae MM O, U COOTBETCTBEHHO, CPENHEE H CPEAHEKBAaApaTHIECKOe
OTKJIOHEHME CIIyYaHOH BETMYMHEI 7).

Toraa BeposATHOCTh TOrO, YTO K03 PULUHUEHT YcTOHUMBOCTH Oyaer
He MEHEE YeM [ ] onpenenuTcs BhpaxXeHHEM

1 £
p= 0,5—-2;jexp[~—2—]df, (K.28)
0

(K.27)

rnet=([nJ-n,)/c,

2K.5 Yaer apMupylonmix 3,1eMeHTOB

B mocneaHHe NECATUIETHA IIMPOKOE PacIHpPOCTPAaHEHHE B
CTPOMTENILHOM IPAKTHKE HALTH KOHCTPYKIIMH M3 apMHUPOBAHHOTO IPYHTA.

APMOIPYHT — KOMIIO3MLIHOHHBIA CTPOUTENIbHBIH MaTepHal, COCTOSILIMHA
M3 MOC/IOHHO YIUTOTHEHHOIO IPYHTa, apMUPOBAHHOIO METAJUTMYECKHUMH,
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Xene306eTOHHBIMHU, FE€OTEKCTHIBHEIMM WIH APYTUMH 3JIEMEHTAMH, H
MMeeT PAA NPEHMYIUECTB NO CPAaBHEHHMIO C TPadHLHOHHBIMHU
KOHLEMITUAMU:

- BO3MOXHOCTb MCITOJIE30BaTh MECTHHI! I'PYHT B KaY€CTBE OCHOBHOTO
CTPOHMTENILHOTO MaTepHaa;

- HCKITIOYEHHE MOKPBIX IIPOLIECCOB (CBA3aHHBIX C 6ETOHHPOBAHMEM);

- COKpPalUCHHUE NMPOAOJLKUTECIBHOCTH CTPOUTECIBCTBA BCIIEACTBUE
OTHOCHMTENIbHOM MPOCTOTH TEXHOJIOTMH, TaK KaK B PSJIE CJydyaes
3HAYMTEJIBHO COKPAINAIOTCA 00BEMbI 3eMASHBIX pabOT, MCKIIOYACTCS
HEeoOXOOUMOCTh IPUMEHEHHS TSXKEJIOTO CBac6OMHOIo U KPaHOBOTO
060pyAOBaHHS;

~ COKPaIaeTCs aCCOPTUMEHT HEOOXOMUMON CTPOMTEIIbHON TEXHUKH;

- MEHBIIIasi CTOAMOCTE H TPYA0eMKOCTh pabor;

- BO3MOXHOCTb IIDUMECHEHHUS B CTECHEHHBIX YCJOBHUAX U
3KOJIOrH4€ECKas YMCTOTa.

INpuMmeHeHHe apMOTPYHTOBBIX KOHCTPYKIIMI 11e71eCO06pa3Ho B TEX
MECTax, Ii¢ BO3MOXHO MOABICHHE PACTATUBRIOIIMX HAaNPSOKEHUIA, KOTOPEIE
HE BOCIIPUHMMAIOTCS TPYHTaMH.

ApMHUpYIOILHE 3JIEMEHTH CO3LAIOT B IPYHTE TaK Ha3bIBaeMoe
dukrTuBHOE cuerwieHne. KpoMe T0ro, BoBieKasich B paboTy COBMECTHO C
TPYHTOM, OHM BLI3BIBAIOT HEKOTOPOE NEPEpacpeneicHNE KaCaTENbHEIX U
TOPU30OHTAIbHBIX HAIIPAXKEHMH, YTO IPUBOLAHUT K NOBHIILIEHHIO TPOYHOCTH
KOHCTPYKUMH. BereacTsue ykazaHHBIX CBOACTB apMOIPYHTa OTKOCHI
3EMJISHBIX COOPYXEHUH NMpH apMUPOBAaHMH PE3KO IMOBHIUIAIOT CBOIO
YCTOHYHMBOCTb MU MOTYT OBITh NPAKTHYECKH JIO60H KpYyTH3HBI. BesManHy
(UKTHBHOTO CLIEIUICHHUA MPeAIaraeTcs ONpenessTs no opmyie

_ R1g(45°+¢/2)
B 2d ’
rae R — npenenbHas Hecyias CIOCOGHOCTD apMATyPhi C YIETOM CHIDKCHMSE
MPOYHOCTH BO BDEMEHH, OTHECEHHAs! K eAMHUYHON IUPUHE;

d — mar apMupoBaHus.

Takoit moaxol cxeMaTHYeH, TaK Kak (GUKTHBHOE CIEILUICHHUE,
nosrydeHHoe 1o ropmyste (K.29), He MOXeT GRITh TPUMEHEHO K TUIOLIAZKE,
pacnoOXEHHOU IO YIJIOM K HAIIPABJICHHUIO apMaTyphl. ADMHPOBaHHBIH
TPYHT He SBJIIETCS H30TPOIHLIM MAaTEPHAIOM, NO3TOMY IIPUMEHAIOT ¥
IOpYroit Moaxo, MO3BOJIIOMMHA YICCTh BIMAHKE apMaTyphl Ha HECYIYIO
crioco6HOCTb rpyHTa (puc. X.3 1 X.4). ApMaTypa MOXeT BOCTIDHHATH
PacTATNBAONINE HANPSXEHNs, OrPAHUYEHHBIE, C OXHON CTOPOHHI, €¢
cOGCTBEHHOM IIPOYHOCTBHIO, & C APYTOf — MPOYHOCTHIO €€ 33€KH B IPYHT.

¢ (X.29)
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Puc. X.3. Apmuposannuiii omcex:
1 — apmamypa mexcdy omcexamu; 2 — apmamypa, npoxXoORuLaR Hepe3
OcHoGaNue omcexa (NOMEeRKUAALHYIO KPUBYIO CKOALNCCHUR); 3 — cuabl
pacmsadicenus, 6ocnpurumaemvie apmamypoi

To ecth NpH MOTHOM UCIONB30BAHUM HECYIUEH CIIOCOGHOCTH €e
BeJMYMHA OyeT paBHA
R, =min(R”;R)), (3K.30)
rie R — Hecymas cnocoGHOCTs apMaTypHl 110 CONPOTHBICHHUIO Ha
BhLICPIHBaHUE ONIPEAEIISIETCA , €CNH CABUT NPOMCXOAUT IO CEYE HUIO TPYHT —
IPyHT 1o ¢opmyne

R =2[(N+0,g¢) dl. CK.31)

3necs CH @ — napaMeTpsl NPOYHOCTH IPYHT2;

G, — HOPMAJIbHOE IARJIEHAE HA YDOBHE aDMMPYIOIIETO IIOJIOTHHIIA
OT BHIlIEJIEXXAINX CJIOEB IPYHTA.

WHTEerpupoBaHMe NPOU3BOSUTCA IS YYacTKa apMaTyphi,
BBIXOISIIETO 32 NIPeJesibl KPUBON MOTeHIMATLHOTO CKONBXEHUS.

Eciyn CHBHT NMPOMCXOAMT MO CEYEHHUIO TPYHT — apMUPYIOLIHH
MaTepHaJl, TO Hecyllasi ClIoCOGHOCTh apMaTypHh! onpeAcurcs no dopmyne

RT =2f”jo'"d1, (X32)

rae fm — k03¢ duLMeHT TpeHUs PYHTA 10 apMUPYIOLIEMY MaTepUATy.
OueBuano, yto R, =min(R,;R, ).
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Pa3noXuM CHIB pacTSIXeHHS apMaTypH, J€HCTBYIOLIHME IO
OCHOBaHHIO OTCEKA Ha TAHTCHIHAJIbHYIO 1 HOPMAJIBHYIO COCTaBIAIONIYIO.
B aToM ciry4ae nosy4ynm

T, =Y, R, cos(a—9);
N, =Y R sin(@-38),
rae 8 — yroJj 3aJI0KEHHA apMaTypH C TOPH3OHTAILIO.
B manHoM ciyyae To yBeMUKBaeT CONPOTHBIICHHE CABHUTY BIOIb
NOTEHUHATbHON KPHBOM CKOMBXEHHA, 2 Nat COOTBETCTBEHHO — BEIHYHHY
HOpPMaIbHOTO OaBjieHHs. IlocienHee OTHOCHTCS K COCTOSIHHIO, KOraa
MOGHJIH30BaHa BCS HECYIAs CTIOCOGHOCTh apMATYPHI.

C y4yetoMm BelpaxeHul (XK.33) 3aBHCHMOCTB U1 BHIYHUCIEHUSA
K03hdNIHEHTA YyCTOHIMBOCTH, HanpuMep B Buze (XK.22), npuMer Bua

(X.33)

~ _ COsQ,
n. _(2{[1\/, +N, —(u+2y )b}/, +T, +C’L’}x_ws(a, ) _,p,))’
I3,

cos @, (K349
' cos(a,. _Bu' _(pi)'

AHaJIOTHYHO MOXHO Y4€CTh apMHUPOBAaHHE U BO BCEX APYIHY
MeToAnKax. OYeBHIIHO, YTO B KaYeCTBE [IEPBOTO NPUGIMKEHHSI MOXHO
CYMTaTh, YTO MPOYHOCTh APMHUPYIOLIHX IEMEHTOB PaBHA NpeACIbHOMN — R’
M Jaiee, HATH Haubostee oNacHOE MOIOKEHHE MOBEPXHOCTH CKONbXEHHU,
a 3aTeM KOHCTPYKTMBHO o6GecneuyuTh HEOOXOAMMYIO TIyOUHY HITH
KOHCTPYKIIMIO MX 3aIEJKH.

Bce MeToan! pacyeTa yCTOWYMBOCTH, HalleAMHE B MOCAEAHUE
JlecATIIETHA HauboJee IUPOKOe pacpOCTpaHEHKE, NAI0T JOCTATOYHO
61M3KHe pe3yJIsTaTH Ui OMHOPOAHLIX, H30TPOITHEIX COOPYXEHHH, YTO
COOTBETCTBYET KOHCTPYKLIMM HACKITK Haiy MI'T B apMorpyHTOBO#1 060iiMe.

JUts OMHOPOMHBIX H3OTPOMHBIX OTKOCOB 'PYHTOBOM OGOHMBI Hal
BXOIHBIM H BHIXOAHBIM OTOJIOBKAMH IPUMEHEHNE KPYTJIOUMINHAPHIECKOM
MOBEPXHOCTH CKOJIbXCHHS BITOJTHE ONPABAaHO.
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Puc. X. 4. Ilosoxcenue nomenyuassioli Kpueol CKOAbMCERUA:
1 — xpyanouusundpusecKan Kpueas CKOALMCEHUNA;
2 — npouseoavHAA KPUGAR CKOALNCERUA

MeTtonuka pacyera yCTOMYMBOCTH I'PYHTOBBEIX M apMOTPYHTOBBIX
MaccHuBOB, paspaborannas B LIHUUC, no3Bossier onpeaenuth Haubonee
OltaCHOE MOJIOXKEHHE KPUBOI MTOTCHLIMAIBHOIO CKOJILXKEHHUS IPOU3BOILHOTO
ouepraHua. MeToaHKa JaeT BO3MOXHOCTb YYHTHIBATh FEOJIOrHYECKYIO
CTPYKTYPY OCHOBAHMS M KOHCTPYKIIMH, BBOAHTb apMUPYIOLIHE IIEMEHTHI,
y4ecTh ceiCMHMYECKHE U APYrUe BHEIIHHE BO3MEHCTBHA, a TaKXe
ONpPEIENMTh JOBEPUTENbHEIE TPAHMLBI KOIPPHIMEHTAa YCTONYMBOCTH C
3aJaHHON HaIEXHOCTHIO.
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Ipunoxenue U
(PexoMeHayeMoe)

Onpeaesienne ceficMAIECKHX HArpy30K Ha COOpPYXKEeHHe
1. O6umme nooXennn

I[Ipu celicMUYeCKHX BO3AEHCTBUAX, CONPOBOXIAIOIIMXCS
KOJIE6aHUSAMM ¥ CMEIICHHUSMM 3eMHOI KOPHI, COOPYXEHHE IIOBEPraeTcs
JEACTBHIO AOTIOIHUTEIBHOW HATPY3KH B BHIE CHJI HHEPLIUH, IPIIOXKEHHBIX
K pacnpeesieHHO! Macce COOPYKEHH.

JuddepeHuuanbHOE ypaBHEHNME ABHXKEHHS KaKO-m60 ToukM k ¢
COCPENOTOYEHHOU B Hed Maccoit M,, K KOTOpPOH NpUIOXEHA
COCPEIOTOYECHHASA AUHAMHYECKAs CHIa Pn(t), MOXeT OBITh TIPEACTABJICHO B
BUOE

M,,;;+,B;4+ru=Pb,(t), (H.1)

rae B — k03¢ PHIUHEHT MPONOPIMOHATBHOCTH, XapaKTePU3YIOLIHI CHITY
COMPOTHBJICHHS, BOSHUKAIOMYIO B IPYHTE ¥ B APYTMX KOHCTPYKIIMOHHEIX
MaTepHalax OCHOBaHMS U COOPYXEHHS, OT BHYTPEHHETO TPERHA M IPYTHX
HEYTIPYTuX B3aNMOACHCTBU A, NPUBOASALUMX K PACCEUBAHKIO SHEPTHUH;

r — K03 GUIMEHT IPONOPLUUOHATBHOCTH, XapaKTEPH3YIOILH CiIy
YNpyroro CONpPOTHBJIEHHS, BOZHUKAOWYIO B TPYHTE U B OPYrHX
KOHCTPYKIMOHHBIX MaTEpHaIax;

W3 teopun konebaHui H3BECTHO, YTO BEIMYMHA [3 3aBUCHT OT MacCHI,
nepuoaa koneGanuit v ux jorapupMUYECKOro JeKpEMEHTA M OTIpeAeIIIeTCS

no popmyse =6 M,w/n . Kosdpduunent saryxanust & (5 = %zr) st
[JIMHUCTBIX TPYHTOB MOXHO IIPHHHUMAaTh MEHSIOLIUMCS B 3aBUCHMOCTH OT
IUIOTHOCTH Y B1axHocTH ot 0,1 10 0,25. MeHbluee 3HaYEHHE COOTBETCTBYET
BEJIMYUHE THAPOCTATHYECKOro AaBieHus o 2400«/la, a Gombiuee —

0 <100 xlJa . B necyansIx rpynTaxnpu ¢ =100«lla &~0,18 —0,20. [Ipu

MEHBLIMX Harpy3kax & CymecTBEHHO 3aBUCHT OT COCTOSIHHS TPYHTa I10
OTHOILEHHIO K NpeneabHoMY. To ecTh B OTKOCHBIX YaCTsAX, TI€ HEBHICOKO
cpelHee HaNpsiXXeHUEe, HO MPUCYTCTBYIOT KacaTeabHbIe HAIPSKEHUS,
BeMMYMHa & Moxer gpocturars 0,6 —0,9.
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BHew 010 IMHAMWYECKYIO CHITY TPWHATO NPEACTAB/IATH B BUAE PANa
o cobcreHHbIM yHKuMAM. Torna P, (1) — BHELIHAA IMHAMHYECKAS CHITa
o i-# cOGCTBEHHOU PopMe, HanpariieHUE IEHCTBHS KOTOPOH COBNANaeT C
BEKTOPOM NEpeMELICHHUI.

CelicMUYECKOE YCKOPEHHE COOPYXEHUS MU ero yacrel, nmpu
OTCYTCTBMH PEAIbHBIX aKCeJIEpOrpaMM, IIPHHSTO ONPENENsTh 1o hopMyite

a(f)=k.g (1), n.2)
rae Kk,g— aMIUIMTYAHOE 3HaYEHHE YCKOPEHHS IPYHTa OCHOBaHHs,
OTBevalolIee MAKCHMAJIbHOM OpAHHATE aKCeJIEPOrpaMMBI 3eMJIETPSICEHHS
( k.~ x03¢pHUMEHT CEHCMUIHOCTH, g — YCKOPEHHE CBOGOHOTO MaleHUs);

f(t) — byHKUMdA, B H3BECTHOM MacmTabe nmpencraBisionas
aKceyieporpaMmy 3eMJIETPSICEHHUS.

CelicMHyecKass HHEpLIMOHHAS CHIa 1O /-i COOCTBEHHOM 4acToTe
Oyner paBHa

S =M,u, o) =kM, g B,() N, - (N.3)
Tlonnaa BennyMHa CeHCMHMYECKOH HHEPLHOHHOR CHIIH,
JencTBylollas B K-TOYKe KOHCTPYKLIUH, onpeaesieTcs no popmyine

”n
S =k, ka,ﬁ. (t) N (N.4)
i=]
e 0, =M, g.
Ko3dpuumesT IMHAMHYHOCTH PEKOMEHAYETCH MPHHUMATh B
3aBUCHMOCTH OT BCJIMYUHBI (Di M KAaTCTOPHUH I'PYHTOB.

2. MeTonmka pacgeTa

Meroauka pacyeTa IUisl ONpeJeIeHUs CEHCMHYECKONU MHEPLIMOHHOM
CHWJIBI IOCTATOYHO MPOCTO MOXET OBITh peaIf30BaHa B METOAEC KOHEYHBIX
3JIEMEHTOB. JUIs 3TOro CelyeT peali30BaTh C/IEAYIOULHI AITOPUTM:

- OTIPEJIC/IUTD ITEPBBIE 7 COOCTBEHHBIX YACTOT KOJIeGaHU;

- U1 Xaxa0oi cobcTBe HHOM YaCTOTHI HAWTH ITIABHBIE KOOPIHHATEI,
COOTBETCTBYIOILKE INTaBHHIM (popMaM KoneGaHuit;

- JUISL KaXIOTo y3/1a, B KOTOPOM COCpPENOTO4YeHa Macca M, wiu
NPHIOXKEHA Harpy3Ka, pacCYMTaTh BENMIHHY N, AJIT BCEX 71, IPAKTHYECKH
YYATHEIBAEMBIX B pacdeTax COGCTBEHHBIX YaCTOT KOJIeOaHMi;

- TS KaXAOH YaCTOTHL ONIPEAEIUTh CEHCMUYECKYI0O HHEPIHOHHYIO
CHJIY B KAXIOM Y3J€,;

- CyMMapHas ceicMuYecKasi HHEpLMOHHAA CHJIa HAXOAUTCHA KaK
CpeAHEKBAApaTHYECKAst BEIMYMHA.
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S =chk\fﬂi2 Mk - (K.5)

ITepBHe ABa IYHKTA ARIAIOTCA OOBRYHOM 3ana4eit Ha COGCTBEHHEBIE
3HaYEHUA.

Jlnd pentedus 3afa4d Ha COGCTBEHKEIE 3HAYEHHS HEOOXOIMMO 3HATH
IUIst BCEX MATEPHAIOB KOHCTPYKIIMH MOMYJIb YIIPYTOCTH.

W3 TeopuH ynpyrocTH H3BECTHA CJIEAyIoNast 3aBUCHMOCTb MEXIY
MOJIYJIEM YIIPYTOCTH, CKOPOCTBIO PACIIPOCTPAHEHHSA TIPOAONBHEIX YIIPYTHX
BOJIH, IUIOTHOCTBIO H ko3¢ dunmentTom IlyaccoHna

E, =c p(1+u)(1-2p)/(1-p).
B tabn. K.1 npuBeieHH OpUEHTHPOBOYHLIC 3HAYCHHSA STHX BEJTMYHH
IUIS1 HEKOTOPHIX CKANBHLIX [TOPOA ¥ TPYHTOB.

Tabnuuna U.1
DU3NKO-MeXaHHYeCKHE XapaKTePUCTHKH IPYHTOB
Haumenosatne rpysra | Tlhothocts, CxopocTs ‘Moayns Koa¢pduument
'™ pacnpoctpasenas | ynpyrocts, Myaccona
NPOAOIBHBIX ml]a
BOJIH, KM/C
CKAJIBHBIE [TOPOIb!
TpaHuTH 2,68... 5,85...5,97 75000 + 0,25+
2,63 . 76400 0,27
BBecTHAKH 2,62... 4,53..5,97 — 44800+ 0,25+
2,42 64100 0,30
Tlecuanuxu 234, 464..523 48700+ 0,12+
2,62 60100 0,16
MEJTOBEIE TTOPOJIBI
Meprens 22 1,4..35 2530+ 0,08+
4250 0,16
I'pyHTs pBIXNIBIE 14...17 0,1...0,3 10+ 0,30+
(necxu, cynecs, 95 0,35
CYTTIHHKH),
HCBOAOHACHILEHHBIE
PABENHCTO-TIECYaHbIE 1,6..19 02...03 48+ 0,3
380
MECYAHBIE
Cyxue 14...1,7 0,15...0,9 23+ 0,30+
858 0,35
Cpenuedi BRXHOCTH 16...19 0,25...1,3 62+ 0,35+
1715 0,38
- BoAoHACHINEHHEIE 1,722 03...1,6 82+ 0,38+
2800 045
T CTBIE
Bnaxnule, nnacTHyHsie 1,7...2,2 0,5...2,8 16+ 0,3+
9210 0,38
TInotanie, 1,9...2,6 2,0...3,5 6840+ 0,2+
NoMyTBEpABIE 23660 0,3
TBEPABIC
Tecc 1316 0,38...04 ~ 180+ -
250
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3. Yyer ceiicCMHIECKHX CHI

JU1st OUEHKH BO3ACHCTBUS 3eMIETPSICEHM I B palloHax ¢ pacyeTHOM
CEHCMHUYHOCTDIO 7 M 60osiee 6a/U1oB CeHCMHYECKHME CHITBI, IIPUKITAIEIBAEMEIE
K IIPU3ME CKOJIbXECHMSI WK ee OTCEKaM, OMpeleNsioTCa MO BBIPAXEHHUIO

Qa = “cG .

B niocneniHeM BHIpaXeHUH L — K03 dHuuMeHT ceficMrunocTH. 3Ta
¢opMyna He yUHTBIBAET BHICOTY COOPYXXEHUS Hall JHEBHOM ITOBEPXHOCTHIO.
s Bepxa BLICOKMX HAChIllel MpemraraeTcs onpeaesars AMHaMUYeCKHI
K03¢GdULUEHT CeCMHUYHOCTH IO popMyJIe

o= | Lev |y, (H.6)
H, :
roe v — K03 ULMEHT, VI BHICOKHX HAaChINe# npuHuMaeMslii 0, 5;

H_ — BhICOTa LIEHTP2 TSDKECTH BCEH HACHIMH HaJ €€ OCHOBAHUEM;

h — BBICOTA LEHTPA TAXECTH OTCEKA HAl OCHOBAHHMEM HACHIITH.

Kpome Toro, ciefyeT yYUTHIBAaTh BAUSIHHE CHJI CEICMHKHM Ha
(GHUNBTPaLIUOHHEIE CHIIBI.

B nocnexHue roAbn NPUMEHSIOT METOAbI, OCHOBaHHBIE Ha
MOCTPOEHUH CNEKTPAJILHON KpUBOH KO3(DPHILHEHTA JHHAMHYHOCTH.
Ce¥icMuyeckas HHEpUMOHHAs CHJIA B 3TOM CJiy4yae onpenensiercs
BBIPAXEHUEM

S (t):‘ﬂchZﬁi(’)xm s (n.7)
rae Q, — coGCTBEHHBIN BeC M IOJIE3HAA HArpys3Ka, AeHCTBYIOILHE Ha
COOpYXCEHIE H PUWIOXEHHbIE B TOYKE K,

B,() — xoahHULHEHT IMHAMUYHOCTH;

X, — K02 dHLMEHT hOpMEI KONEGAHM.

Jns npakTHYECKOro HCMOAB30BaHHMA U3 MOCEAHENO BhIPAXEHHUS
HUCKJITIOYaloT mapaMeTp BpeMeHH. KoadduiineHT IMHAMHYHOCTH 3aBHCHT
OT KaTeropuu rPyHTOB 110 CEHCMUYECKUM CBOMCTBAM (Jiorapu(pMU4eCcKoro
JIEKPEMEHTa COOCTBEHHBIX KosleGaHM#) ¥ nieproaa CoOGCTBEHHEBIX KoeGaH it
T, u BrIpaxaerca popmyioi uaa

a/T,npu <An T,>0,15..0,20 ¢;
B=< Anpup>Awn T,>0,15...0,20 c; (U.8)
1,5+b, T, npu 7,<0,15...0,20 c,

rae A, a, b— YHCIOBBIE KOIDDHITHEHTEL.
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4. [1pumep pacuera

B kayecTBe MCXOAHBIX AaHHBIX JUIS PaCYETa MCIIOJIb30BAHbI NAHHEIE,
MpeIoCTaBIeHHBIE 3aKa3YMKOM MO HHXEHEPHO-Te0JIOTHYECKOMA CUTYalluM,
Y TIPOEKTHbIE JAHHBIE N0 KOHCTPYKLUH TPY6.

PacuyeTHast KOHEYHO-2/IEMEHTHAs CXeMa puBeseHa Ha puc. U.1.

Tax Kak WHXEeHEPHO-Te0JOrHyecKas CUTyalus fIpeaocTaBleHa
3aka3yuxoM B O4eHb OG1LEeM BUAE (3a1aHbl TOILKO HANMEHOBAaHHS IPYHTOB
M HECKOJIBKO IreOJIOTHYECKUX CKBAXHH ), 6€3 nHdOpMaLMy 0 KOHCHCTEHUUH,
IUIOTHOCTH, BJIQXHOCTH M APYTHX MOKa3atejed (pU3UKO-MEXaHHYECKUX
CBOMCTB IpYHTOB, TO NapaMeTPsl IPYHTOB NMPHHATH MO0 HOPMAaTUBHLIM
JAHHBIM Uil AAHHOTO BHAA rpyHTa (puc. U1.2).

B KayecTBe Harpy3ku NpPUHATA Harpy3ka oT COOCTBEHHOro Beca
IPYHTAa, a TAKXKE pacnpene/ieHHast Harpy3Ka HHTeHCUBHOCTBIO 40 KI1a.

27 R ¥ ' CTN

44

1nn
wa
CYTRE

9.4 045 1AS e 4S5 a8 “rs
™ 696 M6 RIGES A6 846 o6

1 W A A o 9 Yy

Puc. H.1. Pacuemnas KoHeuHo-34eMERMARAA CXeMa KOKCIPYKKUU

Pesynsrath! pacyeta (puc. U.3 — U.9) noka3eiBaiorT, 4TO METAI TPYO
paboraeT B ynpyro# cTaiui ¥ UMeeT I0CTaTOYHO 6o/bLION 3anac MPOYHOCTH
10 ZOIYCTHUMbIM HANpPSAXEHUSAM. B Tele HaCHINM HET 30H NpPENEeNTbHOrO
cocrosHus. lechopMaiium BAOJb HACKITH JOCTATOYHO PaBHOMEPHEI, a TPYORI
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He OKa3bIBAIOT Ha WX BE/IMYHHM CYIECTBEHHOTO BIMSHUsL. [OpH3OHTAIbHbIE
M BepTHKabHBIE ehopMaLIMK TPYO He NPEBRINAIOT HOMYCTHMBIX BETUYHH
M HE MOI'YT ITOBJIMATH HAa UX PaGOTOCIOCOGHOCTS.
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Puc. H.4. Bepmuxasvnsie degpopmanus, m

TopwonTansime nedopmaimm, w

T 1

Puc. H.5. Iopuzonmasvuvie dehopmauuu, m
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Kacarennupe vanpaxe i, x[la 244741
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Puc. H.8. Kacameastvie nanpaxcenun, xlla

Koaddmme vr npouroct no Mopy-Kynony }g%ﬁ
_ - 14524
e 16735

Puc. H.9. Koagppuyuenm npounocmu no Mopy — Kyaony
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CelicMHYecKHe BO3JIEHCTBHS TPUBOUAT K CYIIECTBEHHOMY
u3MeHeHNI0 (GopMH ¥ nonoxeHus Haubomee omacHoil KpuBOH
NOTEHIHAIBHOIO CKOJBXEHHUS B HACHIH Nox Tpy6amu. IToaromy
1enecoo6pa3Ho NPOU3BOANUTH UCCIAECAOBAHHE YCTOHYMBOCTH TaKMX
COOpPYX€HHH C TOMCKOM YK43aHHOMU KpUBO# ITOTCHIIHAIBHOTO OYE€PTaHUA,

J1s1 MpOH3BOACTBA paCYeTOB IO IEPBOMY NPEAEILHOMY COCTOSIHHIO
1enecoo0pa3HO HCIIOIB30BATh B pacyeTax 3aBUCHMOCTH®.

_ Z[Ni "(ui +ziyw)L1]tg¢i +XCL
) 2T ’

M. (1.9)

cos g,
cos(e, - B, - ¢,) . (A.10)

Z{[N, ~(y, +z,y,,)b,]f, +C,L,}
T cosg;,
i COS((Z, -Bi —'(Pi)

n

B 3TOM ciayyae mox ko3¢ GHUMEHTOM YCTORYHBOCTH OyaeT
NMOHHUMATLCS 3aNac M0 Hecyliel Cnoco6HOCTH IPYHTa M APYTHX
KOHCTPYKITHOHHBIX MATepHAIOB.

Jns noBbIMIEHUS JOCTOBEPHOCTH PE3YJIBTATOB pacyeTa MOXHO
nepeiTi K OUEHKE He TONMbKO K03¢(PHIMEHTA YCTONYMBOCTH, HO H €ro
JIOBEPHTETLHON rPAHHIIBI C 3aJaHHON HAIEXHOCTBIO (CM. npwioxeHue X).
To ecTb OT NEeTepPMHHMUPOBAHHHIX METONOB PACYETa MOXHO IepelTH K
CTOXaCTHYECKUM.

* Q06031HayeHHs CM. B NpHIOXeHHH XK.
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Iprnoxemne K
(PexoMeHryeMoe)

PexoMeHJai1HH M0 AONONANTEbHOM 3auaTe MI'T
TIOJIHMEPHBIMHA MATEPHAIIAMH

K.1 Jnsg nOnNOAHATENBHOTO aHTHKOPPO3HOHHOIO 3a{HTHOTO
noxkpeITHS MI'T U HX 3/1eMEHTOB cleyeT MCIONbL30BATh IOIHMEPHEIE
MOKPHITUSA. OOJHOYNAKOBOYHKHK Marepuan [epMoOKpoH Ha OoCHOBE
TEPMOILIACTa, HHIEH-KYMapOHOBO# 1 3MOoKCHAHON cMoi (OAO «Kpoxoc
CII6, TY 2513-001-20504464-203), A1BYXynakoOBOYHKI# MaTepHaa Ha
ocHoBe nonumouyeBuHn Popnoa (OAO «Kponoc CII6, TY 2458-104-
20504464), 3alIMTHOE TOJUMEPHOE  BHICOKOHAMOJHEHHOE
IBYXYTIaKOBOYHOE OKPHITHE Gapheproro Tuna bazamur.

Pexomenayercst @opnon u bazaint NpUMEHATD PEUMYIIECTBEHHO
JUISE YCHJICHHS JIOTKOB, B TOM YK C/ie GETOHHEIX.

Ta6mmua K. 1
POu3nKo-MexaHHIYeCKne CBOHCTBa TIOTUMEPHBIX HOKDBITHﬁ
Iloxa3sarenn __I'epmoxpou Qopnon b bazanut

O6BeMHas Macca, Ki/M® 1100 1200 1300
IIpenen npo4rocTH B 8 12 40
MOMCHT paspsiBa, MIla
OrHocHTensHOe 300 80 L5
YAIRHeHKe, Yo
I'n6kocts, °C -50 -50
BononornomeHue 3a 24 4 0,8 0,2 0,5
o Macce, He 6onee, %
Temneparypa -60 no +90 -60 oo +120 -60 o +160
IKCIUTyaTaLHH, °C
Aunresus x Gerony, MIla 7,0 7,0 4,0

»  k Meramty, MIla 4,0 7,0 20
BpeMs oTBEpXKACHUA 20-60 MuH 2 MHH 244
Maccosas nons Henery4dux 55 100 98-99
BELIECTB, HE MeHee, %
Temnieparypa HaHeCeHud, Or-20 5o +40 | +5 no +40 Ot -5 1o +50°C
0,

C

K.2 TepMoOxKpoH MOXHO HaHOCHTH YCTAHOBKaMH OE3BO3AYIIHOIO
HaHEeCEHMs WIH BPYYHYIO (KHCTBIO,BATHKOM). MacTHKY repMOKPOH MOXHO
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HaHOCHTh IpY Temmnepatype ot -20 a0 +40°C. Bpems orBepxnenns 20-25
MuH. TonumHa cyxoi wieHku 1 MM.

K.3 @opmon ciexyer HAHOCHTh Ha 3aIIMIIAEMYIO TIOBEPXHOCTh
TOABKO MEXaHUYECKUM CIIOCOGOM € TIOMOILBIO CICHAATBHON YCTAHOBKHU
6e3Bo3nyiHOTO pacnsuieHUs Tuna WIWA DUOMIX-230, noxorpes
KOMITOHEHTOB ¥ CMELIKBAHNE TIPOU3BOAATCS! B ABTOMATHUECKOM PEXHUME.
CooTHolIeHHEe OCHOBRL M OTBepAuTeIs Mo 06veMy 1,4 K 1. Temnepatypa
OCHOBH TIpM HaHeceHuMH -+60°C, TeMmeparypa oTBepauTens +50°C.
TonniuHa cyxoi ILIEHKH He MeHee 1,5 MM, IPOIO/DKUTEIBHOCTS CYLUKH JI0
crenenu 3 He 6onee 10 MUH.

K.4 Basaqur HaHOCAT C MOMOMIBIO KUCTH, IIPH 3TOM KOMNOHEHTHI
Au b cienyer nporpers 1o reMneparypsi 40-45°C, THIaTe/IBHO NMepeMeiarhb
B COOTHOIUEHHH 2 4acCTH KOMIOHeHTa A H 1 4acTh KOMIIOHEeHTa B.
MoxyyeHHyl0 cMeCh cliedyeT HAHECTH Ha 3alllMILAEMYI0 NOBEPXHOCTh
XECTKOH KMCTBIO ¢ TOMUUHOMK ciost 1-1,5 MM (BpeMst HaHeceHHs He Gosree
30MmuH). Bropoii cioit cnexyer HAaHOCUTD Yepe3 4-5 4 mocne HaHeceHUs
MIepBOro ¥ AOBECTH OOGIIYI0 TOJIIUHY 3aWHUTHOTO CJIOS 40 2-3 MM.
OTBepXaeHHE 10 CTENEHH 3 JOCTUraeTcs 3a 5 4, NOJIHOE OTBEPXIEHHE — 32
24 4 npu Temneparype 20°C. Ilpn HU3KHX TeMneparypax NpOAODKH-
TEJIBHOCTh OTBEPXICHHUSA yBenmuuBaerca. [lpeanouTuTenbHeil HAHOCUTh
3alIUTHOE NIOKPHITHE C MOMOLIBIO aflNapara 6e3B03AYUIHOTO PacIbUIEHH.
B xome HaHeceHHMsI aBTOMATHYECKM NIPOMCXOMST NMPOTPEB M CMEUIEHHe
KOMIIOHEHTOB. To/alMHa HAHOCUMOTO cJios 1-1,5 MM. TTokprITHE CieayeT
HaHOCHUTH NPH TeMmneparype ot —5 xo +50°C.

IMpuMeHeHHe 3aHOBO pa3pabaThIBAEMBIX KOMIIO3H LM JONYCKAETCS
nocie JabopaTOpHBIX UCNBITAHUM U anpobannil B 9KCIIEPHMEHTAIILHOM
CTPOHUTENIECTBE.
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TIpunoxenue J
(PekoMeHIyeMoe)

MeToIb5 KORTPOJIA TNIOTHOCTH PYETA

JI.1 Onpenenienre IWIOTHOCTH H BIAXKHOCTH IPYHTA 3aCHINKHK
nnoTHomepom-piaaromepoM H.T1. Kopanena

IIpu6op (puc. 1), OCHOBaHHHI# Ha MPUHUNIIE THEPOCTATHYECKOTO
B3BELIMBAHM, COCTOMT U3 IBYX OCHOBHBIX YacCTe#: cocyla ¥ MOTUIaBKa C
TpyoOkoii. Ha TpyOxe HaHeCeHRI YeThIpe IKATH U ONIpeaee HUA OOBeMHON

MAaCChI PA3THYHHIX TPYHTOB.
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Puc. JI.1. Cxema naomnomepa-eaazomepa H. I1. Koeasesa:

1 — eepxnan xpuimxa; 2 — 3amox; 3 — pymanp; 4 — nacaoxa; 5 — Hoxc;
6 — mpybxa; 7 — nonsageox; 8 — xpiouxu; 9 — cocyd; 10 — mapupoeounsiii
2py3; 11 — pesunoeoe xoavyo; 12 — nuncnan kpoiwxa; 13 — 3amox;
14 — pexcywuii yusundp
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IIIkanu ¢ moMeTkamu «U», «II» U «I» cyXxat mns onpeacneHus
00BeMHOM MacChl (IUIOTHOCTH) COOTBETCTBEHHO CYXHX YEPHO3EMHBIX,
NeCYaHbIX ¥ NTHHUCTHIX rpyHToB. IIIkana c noMeTko# «Bit.» npexHa3HayeHa
JUIs1 onpeesIeHHUsA 00 beMHON MacChl BTAXHBIX TPYHTOB.

ITornnaBox-Tpy6Ka COEAHHSETCA C COCYAOM IIOCPEACTBOM TPEX
3aMKOB, MEXIY HMMH OcTaeTcs 3a30p 1-2 MM 1151 CBOOOIXHOTO MOCTYIUIEHHS
BOILI B COCYA M BHIXOJa #3 HEro Bo3ayXxa. B xommiekt npuGopa BXORAT
TaKXe PeXYUIHi CTUTbHOM LWIHHAP eMKocThio 200 M i oT6opa npob
IPYHTA C HEHAapYIIEHHOM! CTPYKTYPO#, HOX U Benpo-GyTiisip, ABnsgiomieecs
COCYZIOM /111 BOAB! MTPH HCIILITAHKAX U QYTIAPOM I XpPaHEHHS npubopa.

IMpu onpenejieHHH 0OHEMHON MAacCH I'DYHTa C €CTECTBEHHOM
BJIaXHOCTbIO GepyT nMpoby ¢ HEHApYIEHHBIM CIOXEHUEM HYTEM
BIaBJIMBaHHS CTAJBHOTO peXyulero UMJAMHApPA B rpyHT. Llunuuap,
MONHOCTbIO BAABJICHHBIH B IPYHT, OCTOPOXHO OTKAITBIBAIOT, ¥ JIMITHUIA
TPYHT Cpe€3aI0T HOXOM II0 IUIOCKOCTAM LMIHHApa. [Tpoby rpyHTa u3
PeXyIlero IWIMHAPA MePECHNaloT Yepe3 BOPOHKY B NMOIUIABOK Mpubopa,
KOTOPDHIi 3aTEM ILTABHO NOTPYXaloT B BeApo-GbyT/iap, HanoJlHEeHHOE BOAOH.
Ilo wkane «Bn.», HaHeceHHOI Ha TPy6GKe NOMJaBKa, ONMpPENEHSTIOT
00BbEMHYI0 MacCy BIAXHOTO IPYHTA Y . 3aTeM WA YCTAHOBJIEH sl OO EMHOM
Macchi (TUIOTHOCTH) CKEJeTa rpyHTa ¥, Npoby M3 nonnaska npubopa
nepeHocAT 6e3 norTepsb B COCY, A0JIMBas BoAy 10 1/2 ero oGbeMa, py 3TOM
TPYHT TILATENBHO PACTHPAIOT A0 IIOJIHOTO Pa3MOKaHHMS KOMKOB IEpeBIHHON
pyuko# Hoxa. Cocyll COEAMHSIOT C MOIJIABKOM M IOrPYXaloT B BEAPO-
dbytasip, HanoHEHKOE BOJOH.

Yepes 3a30p MEXIY MOTUIaBKOM M COCYZIOM BOJIa M3 BEApa 3aMOJIHAET
¢BOOOIHOE IPOCTPAHCTBO B COCYJIE, a TPHOOD MOrpy:XaeTcs 10 YPOBHS, IO
KOTOPOMY Ha COOTBETCTBYIOIIEH LIKATE HAXOAAT IUVIOTHOCTh IPYHTA.,

BnaxHocTs rpyHTa (B %) BRIYMCIAIOT 10 hopMyne

W=Zi}—,_—z‘~'—100. JL1)

JI.2 Meton ayHoK

T1pM BO3BEACHMH HACHIIIH U3 KAMEHHBIX MATEPUANIOB, @ TAKXKE IIPH
HAJIHYMH B IPYHTE TPABETUCTHIX YaCTHL, LIEOCHKH, MEP3JILIX KOMbBEB
KOHTPO/TH 33 YIUIOTHEHHEM IPYHTa MOXKET OCYLUECTBIIATHCS IyTEM 3aChIMKH
JIYHOK CYXHM NIECKOM.

196



JU1s1 3TOrO 3aroTOBNIAIOT CYXOH NECOK, MPOCESTHHEIN Yepe3 CHTO C
OTBEPCTHSME PA3MEPOM 2 MM (WM OTAENbHHE dpakiuu necka 0,5-1 Mm,
1-2 MM) H He comepXalui bUIEBAaTHIX H NIMHUCTHIX 9acTull. EcTi Takue
YaCTHLIBI COIEPXKATCA, HX CJIEXYET OTMBITh M IECOK BRICYIIIHTD.

Ha yrioTHeHHOM CJ10€ rpyHTa BHIPABHHBAIOT HEGOUIBIITYIO IUIOLIAMIKY
M BHKATNBIBAIOT JIYHKY IHaMeTpOM 0KoJIo 20 cM, rryGuHol 10-15 cm. IpynT
M3 JIYHKH TUIATEJBHO COGHPAIOT H B3BEIMBAIOT ¢ TOYHOCTHIO JO 5 T (1pn
BBIKAITBIBAHHH JIYHKH M€ CJIeAyeT 3aJeBaTh Kpag U GOKOBBIE CTCHKM €€
paboYHM MHCTPYMEHTOM, TaK KaK 3TO MOXET IIPHBECTH K YBEJIHYECHHIO
06BEMA IYHKH U MCKAXEHHIO ITOJTy9aeMBIX PE3YJIETATOB).

O6beM JTYHKH ONpERENAIOT claenylomuM obpa3omM. Hanx syHkoi
YCTaHABJIMBAIOT ABOMHYIO XeCTAHYIO BODOHKY C OCHOBAHHEM J(MAMETPOM
25 cM. B JIyHKY ¥ HUKHIOIO BOPOHKY Yepe3 BEPXHIOI0 BOPOHKY HACHIINAIOT
cyxoh mnecox. O6BeM 3aCHMAEMOro IecKa H3MepsAIi0T MEPHEIMH
CTEKIIHHBIMA IWIHHAPaAMH eMKOCThio 0,1-1 JT ¢ TOYHOCTBIO 0 5 cM?
(OCHOBHO¥# 06bEM ITECKA MOXET OBITh 3aCHINAH B JIYHKY JHOONM MEPHRIM
COCYAOM, OCTAJIBHYIO YACTH MECKa A0 NMOJHOI'O 3aIIOJJHEHHS JIYHKH
XeJlaTeIbHO 3aCHIIaTh HEGONBIIAMH MEPHBIMH LIWIHHAPAMH €MKOCTHIO
He 6onee 0,1-0,25 i1). [Tecox B ATMHAP HACKINAIOT Yepe3 OGLMHYIO BOPOHKY
6e3 BCTpsixuBaHusl. Briuuras H3 obuiero o6seMa necka ero o6npeM,
HaxXOMALIMIACA B BOPOHKE, IIOyIHM OOBbEM [1€CKA BJIYHKE, T.€. 00BEM JIYHKH.

Paznenus Maccy rpyHTa, W3BJICYEHHOTO M3 JIYHKH, Ha eT0 OOBhEM,
HaXonAT O6BEMHYIO MacCy BJaXHOro IrpyHTa ¥ . JUIsA onpenenaeHus
BI2XHOCTH I'PYHTa HEOGXOOMMO BHICYIIIMTh BECh 00pa3elt FpYHTa, B3SITOrO
U3 MyHku. Ecng rpyHT coaepXMT YacTHUEI KpYIIHEE 5 MM M H3-3a 3TOTO
HEBO3MOXHO ONPENETHTH RIAXHOCTS BCEro 00pasiia IpyHTa, TO ONPEAENsIoT
BJIAXHOCTb W' IrpyHTa ¢ YacTHLAMK MeHee 5 MM (orcesstHHOro). Ilpu atom
CleAyeT YYUTHIBATh BAMSAHHE HAa BIaXHOCTh 00pa3lia IPYHTa BKITIOYEHUMH
YacTHI KPYNMHEE 5 MM IyTeM YMHOXCHMS MOJYYEHHOro 3HaYeHUs
BJIAXHOCTH W' OTCEAHHOTO IpyHTa HAa NONPaBOYHBIN KO3 PHUIUECHT.

Torna 3ravYeHKe BIAXHOCTH W' g IPYHTa C BKIIOYCHHEM YaCTHIL
KpYIIHEe 5 MM HaxomaT no ¢popmyie

100-P
W=W ——, .
100 %, (1.2)
100-P
Iae T TIONPaBOYHEIH K03 DHIUHMEHT;

P — conepxaHue 4acTHL KpymHee S MM, %.
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O6BEMHYIO MacCy CKeJeTa IPYHTa pacCYMTHIBAIOT MOCJE
oIpenesieHus: BIAXHOCTH TIo hopMyne

Y

- of
Ve 140,0W

, T/cM3, J1.3)
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