MHAHUCTEPCTBO
CTPOUTEJILCTBA U KUTHINHO-KOMMYHAJIBHOT'O
X035 ICTBA POCCHIICKOII OETEPALTAN

(MHHCTPO¥ POCCHE)
ITPUKA3
A" gecadbi 2016 Ne Sfeins
Mocxksa

06 yrBepxaenun cBoaa npaBui «TpancnopTHble
COOpy?eHHSA B celicMu1ecKkuX paiionax. Ipasnia NPOEKTHPOBAHHA

B coorserctBiu ¢ Ipasunamm PaspaGoTKH, yTBEDKAEHHS, OMy6IHKOBAHMS,
H3MEHEHHS M OTMEHHl CBOIOB IIPABHI, YTBEPXKNEHHBIMH TOCTAHOBJIEHHEM
IlpaButenscTea  Poccuiickoit Qenepatmu ot 1 wmoms 2016 . Ne 624,
noamyHkToM 5.2.9 myHkra 5 IlonoweHus o MuHucTepeTBe  cTpoOMTENBCTBA
H JKMITHITHO-KOMMYHANBEHOTO Xo3alicTea Poccuiickoit ®enepaiuy, yTBEpHIEHHOIO
TloctanoBnenueM Ilpasurensctsa Poccuiickoit Qenepaunu oT 18 Hosbps 2013 .
Ne 1038, mymkrom 32 IDiama PaspaloTKM H yTBEPXIEHHS CBOIOB NpaBHII
H aKTyalTH3alMH paHee YTBEPHKIEGHHEIX CBOJOB NPaBHIl, CTPOHTENBHBIX HOPM
H mnpasun Ha 2015 r. ¥ mnnanoBEid nepuon no 2017 r., yTBepKIEHHOTO
NpHKa3oM  MHHHCTEPCTBA  CIDOMTENsCTBA M KHITALTHO-KOMMYHAIEHOI'O
xosakictea Poccuiickod ®epmepaumn  or 30  mops 2015 r. Ne 470/mp
€ M3MCHCHWAMM, BHECEHHBIMH MpPHKa3oM Munucrepersa  cTpourenscTsa

H XKHITHIHO-KOMMYHAJEHOTO X037iicTBa Poccuiickoi Qepeparuu
OT 14 cenTabpsa 2015 r. No 659/mp, npH ka3 ki Baio:

§ 2 YTBEpOUTE M BBeCTH B jeifcTBue uepes 6 MecsaueB co AHA H3TAHUS
HacTOAWIEr0 NpHKA3a NpHIaraeMElii ¢BoZ mpaBun «TpaHcrnopraEe COOpYKEHHA
B CelicMUYecKuX patfonax. IIpasuna npoekTHpoBaHmY.

2. Jlemapramenty TPaflOCTPOHTENLHOM [EATENBHOCTH M apXHTEKTypHI
B Teuenue 15 mueit co aua usnanms lIpHKa3a HalpaBUTE YTBEPKAEHHEIH CBON rnpaBHIl
«TpancnopTHElE coopyxeHus B CeHCMHYecKuX paiionax. [Tpasuna TIPOEKTHPOBAHMIAN

Hd  DETHCTpallMI0 B  HAIMOHAILHEIH opran  Poccuiickoit = ®Demepaiiuu
0 CTaHapTH3AIHH.
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3, Henapramenry TPanoCTPOHTENBHON nesATeNsHOCTH i apPXHTEKTYpEI
obecrieuuTs OnyGIMKOBaHWEe Ha oduuHanEHOM  caiite Munctpos  Poccuu
B HHcpOpmauHuHHo—TeneKOMMyHHKauHummﬁ cetn  «MHTepHeT»  TexcTa

paiionax. IlpaBmia IPOEKTHPOBAHHA» B SIIEKTPOHHO-LUPOBOH  (hopme
B TedeHue 10 nHel co mus PETHCTPAHK CBOZA NpPaBHI HALHOHAIBHBIM OpraHoM
Poccuiickoit ®enepauuu no CTaH/apTH3ALHH,

4. Koutponms 3a wucmonmenmem HACTOAIET0 IIPHKA3a  BO3NIOKUTE
Ha 3aMecTHTend MHUHHCTpa cTpouTesseTBa 1 KUIHITHO-KOMMYHAIBHOTO X03SHCTRS
Poccutickoit Denepaunu X, ]I, Magsmusposa.

H.0. Munncrpa : / E.O. Cuappa
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IIpeaucnosue

CBefieHHA 0 CBOJE PAaBHI

1 UCIIOJIHUTEJIb — OGuiecTB0O ¢ OrpaHHYeHHOH OTBETCTBEHHOCTHIO
«IIpoexTupoBanue, 06cIeOBAHHS, HCIIBITAHMSA CTPOMTENBHBIX KOHCTpyKiuihy (000
«ITIOHUCK»)

2 BHECEH Texuu4eckuM KOMHTETOM IIO craHpaptusauny  TK 465
«CTpoHTENECTBON

3 TIOAT'OTOBJIEH x yTeepxneHuto JlemapTaMeHTOM TIDaIOCTPOMTENBHOI
AEATeNIBHOCTH M apXuTeKTypbl MUHHCTEpCTBA CTPOMTENBECTBA M HKHIIMIIHO-
KOMMYHaNBbHOI0 X03:kcTBa Poccuiickoit @enepanuu (Murctpoii Poccun)

4 YVTBEPXJIEH mnpukazoM MuHHCTEPCTBA CTPOMTENLCTBA H IKHIHIIHO-
KOMMYHaJIBHOTO X03s1cTBa Poccuiickoit @enepanuu ot 16 nexabps 2016 r. Ne 986/mp
¥ BBeJIeH B Aeiicteue ¢ 17 wrons 2017 r.

5 BAPETUCTPHPOBAH ®@efepanbHeIM areHTCTBOM 1O TEXHHYECKOMY
perynuposaHuio 1 Merponoruu (Poccranmapr)

6 BBEJIEH BITEPBLIE

B cnyuae nepecmompa (3amenst) wid omMeHbl HACMOAWEZ0 CE00d NPAGUT COOMSEMCMEYIoujee Yaedomnenue
bydem onybnuxosano & ycmanoanennom nopadre. Coomsemcmeyiowjas ungpopmayus, YBedoMAeHUE U MeKcmbl
pazmewyaiomen maxice 8 unpopmayuonno cucmeme obujezo hoib30eanui — Ha ouyuansHoM catime pazpabomuura
(Munempoii Poccuu) 8 cemu Humepnem

© Munctpoii Poccun, 201

HacTosmuii HOPMATHBHEIH IOKYMEHT Ha MOXKET GBITh NOJIHOCTHIO HITH YACTHYHO BOCIIPOM3BENEH, THPKHUPOBAH
H pacrmpocTPaHEeH B KayecTBe O(QHUHANLHOIO M3[aHHd Ha TepputopuH Poccuiickoll ®enmepanmu Ges paspemenus
MuncTpos Poccuu
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CIM 268.1325800.2016
Brenenne

Hactosmmit crox npasun pa3paboTaH B COOTBETCTBHH C TpeGoRaHHAMH
enepansHpx 3akoHOB oT 27 mekabps 2002 r. Ne 184-03 «O TexHHUECKOM
perynupoBanum», or 30 nekabps 2009 r. Ne 384-®3 «Texumdeckuii perjiaMeHT o
0e30macHOCTH 37aHKM U COOpYIKEHHIN.

Pa6ora semonrena OO0 «[TOUCK» (pykoBomuTes paboThl O-p reol.-MUH. HayK,
npod. I'C. ILlecmonepos). Tlpu pa3paboTKe HACTOSMIEr0 CBOIA mpaBun OpLTH
uCTIONIb30BaHbl  mpemnoxenus AO «[IHWUMC» (o-p Texn. mayk, mpod. I'C.
[lepecenenxoe, ni-p Texu. Hayk, npod. A.A. Llepranm, Kaum. TexH. Hayk B.H. Kazapruna,
I'I" Opnos, C.A.Yenobumuenxo, wnx. B.B. Bonooun), ®I'BOY BO «Tyneckuit
FOCyNapCTBEHHBIH YHUBEPCUTET» (m-p TexH. Hayk C.B. Anyughepoe, m-p TexH. HayK,
npod. H.C. Bynviues, n-p TexH. Hayk, npod. II.B. [ees, 1-p TexH. Hayk, pod. A.C.
Cammans, n-p TexH. Hayk, npod. H.H. Pomuesa), OAO «MeTtporunporpaHcy (I-p TEXH.
Hayk, npod. HA.A. [opman), OAO «JIeHMETPOTHIPOTPAHC (I-p TexH. Hayk K.II.
Be3poonuii).
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CBO/J ITIPABHJI

TPAHCMNOPTHBIE COOPY}EHUA B CEMCMUYECKUX PAAOHAX

MpaBuna npoekTupoBaHusn

Transport structures in seismic zones. Specifications for earthquake-resistant design

HMara segenns —2017-06-17

1 O6nacTe NpEMeHeHH
1.1 Hacrosmm# cBoxg mpaBun cruegyeT co6niofaTe TpH  NPOEKTHPOBAHHHM

CKOPOCTHBIX ~Marucrpaied, Marucrpageidi ¢ TNpPedMYIIECTBEHHO MaccaXHpPCKUM
JBH)KEHHEM, 0COOOTPY30HANPSIKEHHBIX MarkcTpanel 1 XKele3HbIX JOpOr KaTeropui I—
IV, aBTOMOOHIBHEIX mopor obliero mons3oBaHus Kateropuii -1V, METPOIOJUTEHOB,
CKOPOCTHBEIX T'OPOACKHX MOPOT M MardCTpalbHBIX YJHL, INpPOJeralmimux B paioHax
celicMuyHOCTEIO 6—10 GasioB.

1.2 Hacrosmmii cBOJ MpaBuIl He PACIPOCTPAHAETCS Ha XKENIe3HOJOPOXKHEIE IYTH C
IIOBBIIIEHHBIMH 10 CpaBHEHHMIO ¢ npegycMorpeHHsiMH CIT 119.13330 HarpyskaMu oT
KEJIe3HONOPOXKHOTO TPAHCIOPTA W HA BBICOKOCKOPOCTHBIE JKeNe3HEIE JIOPOTrH (CBBILIE

200 xm/4).

Ipumeyanue— [pu npoexTHpoBaHHH COOPYKEHHI Ha XKeJIE3HBIX JOPOrax KaTeropus V o
CIT119.13330 v Ha BHEIIHUX KETE3HOIOPOXKHEIX MYTAX NPOMBIILIEHHEIX NPeINPHATHI ceicMIYeCKHe
Harpy3KkH CJI€NyeT YYHTEIBATh, €C/IM OTKa3 3THX COOpPYXXEHHH NpU 3EMIETPSCEHHH BledeT 3a coboii
TOKENBIE  COLMANIBHBIE, OKOHOMHYECKHE HIIH OKONIOTHYECKHEe IOCIHEACTBHS. HMckmodeHue
AHTHCEHCMHYECKHX MEDONDHATHH IIPH HOBOM CTPOHTENIBCTBE, PEKOHCTPYKIIHH M KAIMTAILEHOM
PEMOHTE YIOMAHYTHIX COOPYKEHHE OMYCKAeTCH 110 MPECTAaBICHHIO TeHepalbHOrO MPOEKTHPOBLINKA,
YTBEDXKISHHOMY 3aKa34HKOM, IIPH YCIIOBHH coOI0JieHHs TpeDOBaHHiH CONMHANEHON H KOJIOTHUECKOR

0e30macHOCTH.

Hzpanue opuoHaILHOE
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2 HopmaTHBHBIE CCHLIKH

B HacTosiIEeM CBO/IE MPABHIT HCIIO/Ib30BAHBI HOPMATUBHEIE CCHUIKH Ha CITEIYIOLIHE
JOKYMEHTEI:

I'OCT 5264-80 Pyunas nyrosas capka. CoenuHeHus cBapHbie. OCHOBHBIE THITH,
KOHCTPYKTHBHEIE 3JIEMEHTEl H pa3sMepEI

I"OCT 14959-79 IlpokaT 13 peccOpHO-NPYKHHHON yTIepoIMCTOM U IerHpOBAHHOM
CTalIH. TeXHUYECKHE YCIIOBH

I'OCT 27751-2014 HaneHOCTb CTPOMTENBHBIX KOHCTPYKIMH M OCHOBaHMI,
OCHOBHEIE TTOJIOKEHUS

CII 14.13330.2014 «CHuIT I1-7-81* CTpouTenseTBO B ceficMUYecKHX paiioHaxy (¢
u3MeHeHHeM Ne 1)

CIT122.13330.2011 «CHwuIT 2.02.01-83* OcuoBauus 3n0aHui U COOpYXeHHUI»

CIT124.13330.2011 «CHuII 2.02.03-85 CraiiHble hyHIAMEHTHI»

CIT34.13330.2012 «CHulIT 2.05.02-85* ABTOMOGHIIBHEIE JOPOTHY

CI135.13330.2011 «CHulI 2.05.03-84* MocTs! 1 TpyGED

CII 63.13330.2012 «CHuIl 52-01-2003 BeroHHBIE H Kele306€TOHHEIE
KOHCTPYKLHK. OCHOBHBIE MONOXKEHHs» (C usMeneHHaMH Ne 1, Ne 2)

CIT 119.13330.2012 «CHuIT 32-01-95 Xenesusie qoporu koneu 1520 mm»

CIT 120.13330.2012 «CHHuIT 32-02-2003 MeTpononutens» (¢ u3aMeHeHneM No 1)

CIT 122.13330.2012 «CHwuIT 32-04-97 ToHHenM >KeNe3HONOPOXKHBIE 1

aBTOIOPOIKHEIE

[Tpuseyanue—[IpH NoNb30BaHIH HACTOSIHM CHONOM NPABHI Lenecoobpa3HO MPOBEPHTE AeHCTEHE
CCBUIOHHBIX JIOKYMEHTOB B HH(OpMaUMOHHONW cHcTemMe oOUIEro MONMB30BAHHMA — Ha oHIHANIEHOM caiiTe
¢esepanbHOTO OpraHa HCMOMHUTENEHOH BIACTH B chepe CTAHAAPTHIALHH B ceTH MHTepHET MM mo EXErojiHOMY
uH(pOpMalHOHHOMY ykasaTemo «HalnoHanbHbe CTAHAPTEI?, KOTOPLIA OMYGIHKOBAH M0 COCTOAHMIO Ha | AHBapsa
TEKYLIEro rofa, H Mo BEIMYCKAM EXEMECAYHOro MH(POPMAUMOHHOrO yKasaTens «HaluoHankHeie cTaHmapTED 3a
TeKyuH roa. Eciu 3aMeHeH cCBUTOUHBIH JOKYMEHT, Ha KOTopIil 1aHa HEaTHPOBAHHAA CCUIKA, TO PEKOMEHIIYeTCH
HCMOJNIB30BATE ﬂBﬁCTB}"EDLLlylﬂ BEPCHIO 3TOTO NOKYMEHTA C YHETOM BCEX BHECEHHEIX B JaHHYH) BEPCHIO HIMEHEHHH.
Ecnu 3aMeHeH ceblouHBIH OOKYMEHT, Ha KOTOpI:lH IaHa NaTHpPOBaHHAA CCEUIKE, TO PEKOMEHIOYETCH MCMNOJIE30BATE

BEPCHIO 3TOTO JIOKYMEHTA C YKA3aHHBIM BRINIE TOAOM yTBepwIeHHs (npuusTus). Ecnu nocne yTeepmeHns
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HAaCTOALIEr0 CEOJA MPABHI B CCEUIOYHBIH IOKYMEHT, Ha KOTOPEIH JaHa JaTHPOBAHHAA CCHUIKA, BHECEHO H3MEHEHHE,
3aTparHBaollee NMON0KEHHE, HA KOTOPOE AaHa CCHUIKA, TO 3TO MONOKEHHE PEKOMEHIYETCA MpUMEeHsTs Oe3 yuera
A3aHHOTO H3MeHeHHA. ECIH CCEUIOUHBIH NOKYMEHT 0TMeHeH Ge3 3aMeHEl, TO MONOKEHHE, B KOTOPOM JaHa cehlika Ha
HET0, PEKOMEHYETCA IPHMEHATE B 4aCTH, HE 3aTParHBalowei 3Ty cchuiky. CpeieHns 0 AeHCTEHH CBOAOB MPaBHI

uenecoofipasHo nposepuTs B PefepanbHOM HHPOPMALHOHHOM hoH/E CTAHIAPTOB.

3 TepmuHBI H onpeaeeHus
B HacrosieM cBofle MpaBUI IPHMEHEHBl  CNEAYIOINME TePMHHBI  C

COOTBETCTBYIOLIMMH ONpe/IeIeHUAMH:

3.1 amopTr3aTopel: YcTpoiicTBa, yMeHbIIANOIIHMe CEHCMHYECKYI0 Harpysky 3a
CYET H3MEHEHH [IEPHOJIOB U (OPM COOCTBEHHBIX KONEGAHUM COOPYIKEHHS.

3.2 ankepel  (BepTukaibHbie): KOHCTPYKLMH, CBA3BIBAIONIME OMOPHL  C
TPONETHBIMU CTPOEHHMAMH MOCTOB Ul NpPENOTBPAlleHUS MOAOPAcHIBAHMA OMNOPHBIX
y3noB 6ayiok u hepM.

3.3 anTHcelicMuueckne MeponpusTusi: COBOKYIIHOCTh Mep, BBINOJIHSIEMEIX Ha
BCEX 3Talax CO3JaHHs W 3KCIUIyaTallHd COOpPY)KeHHs (M3BICKAHMS, MPOEKTHPOBAHHE,
MOCTPOHKA, CONEpIKAaHHE) B MLeliX obecrnedeHHs CEMCMOCTOMKOCTH HeCYIHUX
KOHCTPYKI[HM IIPH 3€MIIETPACEHHSAX PaCUYETHOMW CHIEl M 0E30IacHOCTH NBHIKEHHS B
paiioHe cTUXHitHOTO GeICTRHS .

3.4 anTHcelicMuyeckue yerpoiicTa: Creruansusie KOHCTPYKTHBHEIE 3JIEMEHTEHI,
CO3MalOIUe CYIIECTBEHHBIA IONOXKHUTENBHBIH dhdekT npu paspylIuTeTEHOM
3EMIIETPSACEHHH.

3.5 Oydepor: YcrpolicTsa, CHIKAIOIME HANPSKEHUS TP yAAPHEIX HATPY3KaxX B
IPOJIETHEIX CTPOEHUIX MOCTOB.

3.6 nemndepsr: YcrpoiicTsa, NOMIOIAIOIIME SHEPTHIO KoNebaHu COOPYIKEHHMS
IIPH 3€MIIETPACEHHH.

3.7 xapThl o6wero ceiicMuyeckoro paiionuposanns; OCP: Komnnext u3 Tpex
KapT, IIOKa3blBAIOIIMX paclpeiefeHne B I[I€PBOM MNPHOIMKEHHH CceHcMHYEcKoi
OMacHOCTH IO TeppuTopku Poccuiickolt ®enepaniy ¢ BEpPOATHOCTHIO NPEBbIILEHUS
Kaprupyemo¥ banmsHocTH 10 %, 5 % 1 1 % 3a uHTepBan BpeMeHHU 50 T WM cO CpefHuM

B L AROR
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MHTEPBAJIOM BPEMEHH MEXIy 3eMIETpACEHHAMH yKa3aHHOM Ha kapte cuimbl 500 et
(xapra A), 1000 ner (kxapra B) u 5000 et (xapra C).

3.8 knaccupukanua mo ceficmocroiikocru: IlonpasjesneHue coopykeHuil Ha
KJIacCel B 3aBHCHMMOCTH OT MOIYCTHMOM BEepOATHOCTH IIPEBBILIEHHUsS PacYyeTHOM
CeHCMHYECKOl Harpy3KH 3a HHTepBal BpeMen# 50 Jier.

3.9 knacc ceficMocToiixoern: CucTeMHas eUHHIA, MO3BOJIAIONIAS YIOPALOUHTE
MHOKECTBO COOPY>KEHHIi [0 CBOACTBY BEIIEpXHBaTh 0e3 pa3pylneHus 3eMIeTpICeHH s,
IIOBTOPSAIOIIHECS C Pa3sIHYHOH 4acTOTOH (B cpefHeM ofuH pa3 3a 500 et uim pexe) B
MECTE pacoIokKeHus 0ObeKTa.

3.10 xomOuHHpoBaHHBIe aHTHCelicMHYecKHe ycTpoiicrBa: KoHcTpykuuwy,
BBIIIOJIHAIONIUE QYHKIIHHU JBYX U GOllee aHTHCEHCMUYECKHX YCTPOHCTB (aMOPTH3aTOPOB,
Oydepos, nemMndepos u ap.).

3.11 ko3¢pdpHuHEHT HHKEHepHO-reoJornyeckoii obcraHoBkM (ycaoBMi Ha
MecTe cTpouTenberBa): [lonpaska K HOPMATUBHBEIM aMIUIUTYAHBIM XapakTepPHCTHKAM
KoJleOaHui IpyHTa, yYUTHIBAIOLIAs BIUSIHHE CEHCMUYECKHMX CBOMCTB pacyeTHOMH TOMIIH
TPYHTa HA HHTEHCHBHOCTh CEHCMHYECKOrO BO3/IEHCTBHS.

3.12 ko3¢ punMenT HecTaHIAPTHOTO rameHus KoaeGanmii: [lompaBka K
CeHCMHUYECKOH HAarpy3Ke OT Macc COOpYKeHHsl, yIUTHIBAIOLIAS OTKIIOHEHHE JeKpEMEHTa
YIpYrux Kosnebanui 06beKTa OT CTaHIAPTHOIrO 3HAYEHHSI, B TOM YHCIIE 32 CYeT paboThl
neMngepos.

3.13 kosppuunenT penvedpa mecrHocru: IlompaBka K  HOPMATHBHEIM
aMIUTHTYIHBEIM =~ XapakTEepHCTHKaM KojebaHMi TrpyHTa, YYHTHIBAIOINAs BIHSIHHE
reoMop(ONIOrHYECKUX YCIOBHI Ha HHTEHCHBHOCTE CECMHYECKOT0 BO3IEHCTBHS.

3.14 koa(ppuumenT ceficMuueckoro pexcuma: IlompaBka K HOPMaTHBHBIM
aMIUIUTYAHBIM XapakTepHUCTHKaM KojeOaHWil TpyHTa, YYMTHIBAIOIIAs] OTKIOHEHHE
MaTeMaTH4eCcKOro OXXHIaHHsA HHTEpBala BPEMEHH MEX/LY 3eMIIETPSCEHHSIMH pacyeTHO
CHIIBI OT 3HAYEHHUH CPeNHEro Nepruo/ia, yKa3aHHOTO Ha BRIGPAHHOM JJIs [IPOEKTHPOBAHUS

kapte OCP.
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3.15 kosdppuumenT yuera neynpyrux aepopmanuii: ITonpaska k ceficMuueckoit
Harpyske, yMUTBIBAIOLIAA BIUSIHHE HA CEHCMUYECKYIO Harpy3Ky OT MAaccC COOpyXKeHMs,
CHIDKEHM JKECTKOCTH KOHCTPYKIMI M yBEIWYeHUs paCCESHHUs SHEpPrHH KoneGaHuii us-
3a IOABICHUSA TPEIIMH M IIAaCTHYeCKHX AeopMalluii B 4aCTSAX COOpYIKEHHUS M IPYHTAX
OCHOBaHHUH QyHIaMEHTOB.

3.16 HopMaJIH30BaHHBIN CHEKTP celiCMHUYIECKOro BO3AelicTBHS Ha COOpYKEeHHE
(ciexTp peakmMH OCUM/UIATOPA Ha celicMHYecKoe Bo3AelcTBHe): Haubonsliee
yCKOopeHHe KonebaHMd Macchl OCHM/UIITOpAa TIPH  3eMIETPACEHHH B  JOJSX
MaKCHMaJlbHOTO YCKOpEeHHs KoJjiebaHMd TIpyHTa B 3aBHCHMMOCTH OT II€pHOAa
COOCTBEHHBIX KonebaHMi OCLMLISTOpa; OrubaroInas HOPMAIM30BAHHBIX CIIEKTPOB,
[OCTpOCHHAsA AJd MHOIMX 3eMIIETPACEHHH, HCIONb3yeTcs B BHAe KodhhHIHeHTA
AWHAMUYHOCTH IIDH OMNpEJeJeHUH CEHCMHYECKOH Harpy3Kd OT MAacC COOpYIKEHHS
CIEKTPaIEHO-MOJIaTbHBIM METOIOM.

3.17 HopmaTHBHBIE aMIUVIATYABLI KoJdebaumit rpymTa: IIpuHEMaeMbie npu
[IPOEKTHPOBaHHH COOPYXKEHHH B KaYeCTBE MCXOAHBIX XapaKTEPHCTHK CEHCMUYecKoro
BO3JEHCTBUSI MAaTeMaTHYeCKHEe OXMIAHMS HaubONBIUMX aMIUTHTYX MepeMelleHHit,
CKOpPOCTeH M YCKOpPEHMH TOpH30HTAJLHBEIX KONeGaHMil CpefHMX IO CelCMHYecKHM
CBOMCTBAM TPYHTOB Ha POBHBIX yYacTKaX MECTHOCTH, COOTBETCTBYIOLIHE CHIIe
3EMIETPACEHH, yKa3aHHOH Ha HopMmaTHBHOH Kapte OCP.

3.18 pacuerHoe 3emJIeTpsiceHHe: [Tpurumaemoe IpH paspaboTtke
aHTHCEHCMUYECKUX  MEpOTPHATHH  3eMIIETPACEHHE, XapaKTepPUCTHKH KOTOpPOro
OINpENENsIOTCA C YYETOM IMpeleNnkHO MOOMYyCTHMOTO CeHCMHYECKOrO pHCKa IIpH
NPOEKTHPOBAHHH COOPYXEHHUS, HCCIIENOBAHUH 110 YTOUHEHHIO HCXOHOH CEHCMHYHOCTH
H II0 CeHCMUYECKOMY MHKpPOPaiOHHPOBAHHIO y4acTKa CTPOUTENIBCTBA, YCTAHOBIEHHEIX
HOpMaMH OI'paHHYEeHHH Ha PacyYeTHYIO CEHCMHYHOCTD.

3.19 ceiicMuyecknii  puck R: Mepa celicMOCTOMKOCTH — TpaHCIIOPTHOTO

COOPY’K€HHUA, paBHas BEPOITHOCTH NPEBBIIIEHHS PACUETHOM celicMIYecKol Harpy3Ku 3a
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HHTepBall BpeMeHH 50 eT; cBA3aH ¢ BeIMYMHOM CpefHEro HHTepBaNia BpeMeHt T MexIy
. . 50

3eMIIETPACCHUAMH PAaCYETHOMN CHIIBI B IYHKTE CTPOUTENECTBA (hopMyIoi R = =

3.20 ceficmocToiikocTe: CrocOOHOCTE COOpYXKEHHS BBIACPXKUBATH 63 MOJHOI
MOTEPH SKCILTyaTallHOHHLIX CBOMCTE (HACTYIJIEHHUs OJHOTO M3 NpelebHbIX COCTOAHHM
HIEPBOH I'PYIINEI) 3eMIETPACEHHMS PACYETHOM CHITBI (HHTEHCHBHOCTH).

3.21 cmexTpanbHO-MOJANLHBIA MeTog: MeToj oOnpejeneHHs CelcMUYecKol
Harpy3KH B 3aBHCHMOCTH OT DAacdeTHOrO YCKOpeHHs KomeGaHMM TpyHTa B JOJSX
YCKOPEHHMS CHJIbI TSDKECTH, BECA OTAENBHBIX HacTel COOpYKEeHHUs, MEepHOIOoB U (HopM
cobcTBEHHBIX Konebanuil 06beKTa, JeKpeMeHTa Kone6aHuii o OCHOBHOM ¢dopmMe.

3.22 cromopei: YcTpoiicTBa Ans yIAep)KaHHs IMPOJETHBIX CTPOEHMH MOCTOB OT
CABHTa U3 IIPOEKTHOIO MONOXKEHUS IPH 3eMIIETPICEHHH.

3.23 cuennble ycrpoiicTBa: KOHCTPYKUMH, CBA3HIBAIOIIAE KOHIBl COCENHHX
Pa3pe3HbIX MPOJIETHBIX CTPOEHUH MeXIy coOOH B LEeNsX NMpeAoTBpalieHus o6pyeHus

TIPOJIETHBIX CTPOEHMH Ha IPYHT IIPH 3eMIIETPACEHHUH.

4 OcHOBHBI€E NMOJI0KEHHS
4.1 TpancnopTHEIE COOpYXKEHHS B CEHCMHYECKMX pailioHaX, TPYHTH B IOJOCe

OTBOJIA W TpUJIerarolie CKIOHEI ClIeIyeT pacCMaTPHBATE KaK COCTABHEIE YacTH €THHON
IPDAPOAHO-TEXHUYECKOH  CHCTEMBI, I[IOJBepramomieiics TpH  3eMIETPACEHHSIX
nopaxaromuM (akropam (Bo3meHCTBHAM) B BHAE CEHCMHYECKHX BOJH B IPYHTe,
BEPTHKATIEHEIX M I'OPH30HTAJIBHEIX I'[EpEMEIIIEHHfI KPBUIEEEB pazjioMd, TEeKTOHHYECKHX
Pa3pEIBOB 3eMHOM IIOBEPXHOCTH, CeHCMOOIION3HEH, 00BAOB, CHEIKHBIX JTaBHH, CEJIEBAIX
H BOJIHO-TIECHAHBIX IOTOKOB, Pa3KIKEHHs TPYyHTa, ILyHaMH, 3aTOIUIEHHS YYacTKOB
MECTHOCTH H3-38 €€ OIIyCKaHHs MM o00pa3oBaHHs CeHCMOIpPaBHTAlHOHHBIX U
CEHCMOTEKTOHMYECKHX [Jamb B JONMHaX peK U JAPYTMX COMPOBOMKNAIOLINX
3eMIIETPSCEHHs BO3AEHCTBHIA.

4.2 MeponpuaTHs MO 3alliMTe TPAHCIIOPTHBIX COOPY)XEHHH, TPYHTA CTPOHTENBHBIX
IUIOIIAA0K M TIPUJIErarolluX CKJIOHOB OT 3eMIETPACEHUH pacueTHOH CHIEI

pa3pabaThIBaIOTCA ¥ OCYIIECTBIAIOTCS B LENAX MHHMMH3aLMM COLMAIBHBIX MOTEPb,

6 mmeem
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OKOHOMHYECKOTO H 3KOJIOTHYECKOro yiuepda MoCpencTBOM IpelOTBpalleHHs OTKasa
TPaHCIIOPTHOH HH(PACTPYKTYPhl, (yHKUHMOHHPOBAHHE KOTODOf TIPH 4Ype3BBIYaHHEBIX
CHUTyalAX HeoOXoauMo s obecrieyeHus cracaTelbHbIX, aBapHIHBIX H HEOTI0KHEIX
BOCCTaHOBHMTEJIBHBIX PalOT, [Jis OKa3aHMs BCeX BHJOB [OMOLIM MOCTpPanaBlIEeMy
HaCeJICHHIO, BKITFOYas BO3MOXHYIO 3BaKyalltIO JIIOAEH 13 palioHa CTHXHIHOro OencTeHs.

4.3 MeponpusTus 1o 3allATe OT 3eMIETPACEHHH JOKHBI MPeIyCMaTpPUBATEC B
TaKMX cOCTaBe U 00BeMe, 4TOOB! 0OBEKT BBIAEPIKAT 3EMIIETPICEHHE PACYETHOMN CHIIBI
COMMyTCTBYIOIIME eMy Iopakaiolne (hakTopkl 6e3 o6pyIneHNs HeCyIUX KOHCTPYKIMH |
TIPUJIETAIOIMX CKJIOHOB, a Takke 0€3 Takux MOBPEKIEHHH, KOTOPBIE MOIYT CTATh
NPUYMHON aBapui TPAHCIOPTHEIX CPEACTB WM BEI3BATH IIPEKpaIleHHE IBHIKEHUS
TPAHCIIOPTA B PE3yNbTaTe 3eMJIETPACEHHUS.

4.4 PacyeTHoe ceificMHYeckoe Bo3meHCTBHe (pacueTHas CeHCMHYHOCTS) Ui
OOBEKTOB  TPaHCIOPTHOTO CTPOMTENECTBA ONpENeNfAeTcss B  3aBHCHMOCTH  OT
ycTaHOBJeHHOro B Tabnuue 4.1 [gomycTHMOro cefCMHYECKOro pHCKa [pH
NPOEKTHPOBAaHHHM COOpYXKEHHS, CeHCMHYecKOH oOcTaHOBKM B paiioHe (IIyHKTE)
CTPOUTEIIBCTBA, & TAKKe HHXEHEPHO-TeOJIOTHYECKHX U reoMOp(hOIOrHYECKUX YCIIOBHIA
Ha y4YaCTKe DacllOJIOKEHHS COOpPYXKEeHHs MM 3[aHHUA C YYETOM OrpaHHyYeHHi Ha

PacyeTHYIO CEHCMHYHOCTE, YKa3aHHEIX B 4.8.

IlpuMeyanue — B 3aBMCHMOCTH OT JONMYCTHMOIO CEHCMHYECKOTO PHCKA TPAHCHOPTHBIE
COOpYKEHHs 110 HCIIOMHEHHIO NOAPA3/EIAOTCA Ha TPH Kiacca ceficMocToiikocTH. [ coopykeHHit
Knacca cecMocToikocTH | momycTuMeiil celicMuueckuil puck npuHuMaeres oT 1 % mo 2.5 %, mwis
coopyxeHHH Kiaccos ceiicMocTtolikocty 11 1 111 momycTuMEIH celicMuyeckuii prck npHHEUMaeTes 5 % U
10 % cooTBeTCTREHHO.

4.5 Knacc  celicMOCTOMKOCTH  OOBEKTOB  TPaHCHOPTHOIO  CTPOMTENLCTBA
onpezeisiercs mo tabnuue 4.1, Perrerne o BEIOOpe YPOBHA aHTHCEHCMHYECKOM 3a1IHUTHL
00BEKTOB, He BKIIOYEHHBIX B Tabnuuy 4.1, NpuHHMaeTcs IO IIPENCTABIEHHIO

FEHEPAJIEHOTO ITPOEKTHPOBIIHKA, COrNIaCOBAHHOMY C 3aKa34yHMKOM.

IIpumeuanne — Kiacc ceficMOCTONKOCTH COOPYKEHHS TOIKEH YIHTEIBATLCH:

- IpH BBIOOpE KapThl OOIIEro CefcMHYECKOTO paliOHHPOBAHHS;
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- NIpH YTOYHEHWH HCXomHOH cedicMuuHocTH (YHC) H celicMuyeckoM MHKpOpalOHHPOBAHWH
(CMP) yuacTka CTpOHTENECTES,

- IpH pa3paboTKe BUIOB H 06HEMOB aHTHCEHCMHYECKHX MEPOIPHSATHIA;

- IPH OPTaHHU3aLMH HAYIHO-TEXHHYECKOTO COMPOBOMNK/IEHHS TPOEKTHPYEMEIX COODYIKEHHIA;

- TMpH OpPraHU3alHH  HHCTPYMEHTAIBHOTO CEeHCMHYECKOr0 H  CeMCMOTEKTOHHYECKOTO

MOHHTOPHHTA Ha CTaJIHH SKCILTyaTallHH COOPYKEHHI.

4.6 Ucxomnyro celicMHYHOCTE paifoHa (IyHKTa) CTPOMTENBCTBA IS COOpY KEeHHIH
knaccos ceticMoctoiikocty I, I u III crnemyet onpenensTs HeXons U3 cpeqHel 9acTOTEI
(TOBTOPsIEMOCTH) 3eMIIETPACEHMH pacueTHOM CHITBI OOMH pa3 3a 5000 neT, oaun pa3 3a
1000 ner w omun paz 3a 500 ner coorBercTBeHHO. MCXOOHYIO CelfCMHYHOCTE
YCTaHaBIIMBAKOT IO KapTaM OOILEero ceHCMHYECKOro paiOHHMPOBaHMS B IIENbIX Oamiax
mxanet MSK-64.

4.7 MeponpusTHs MO 3aIIUTE OT 3eMJIETPSCEHMH TPAHCTIOPTHEIX COOPYKeHMIA
paspabarbiBaiorcs ¢ YUC paifoHa (IIyHKTQ) CTPOMTENBCTBA H C YYETOM pe3yIbTaTOR
pabotr mo CMP y4acTKOB pacriooKeHus CoopyKEeHHMIA.

4.8 Ins  OOBEKTOB  TPAaHCHOPTHOrO  CTPOHTENBCTBA  AHTHCEHCMHUECKHE
MEpPOIPHATHS JIOJDKHBI IPETyCMaTPUBATECS [IPH pacdyeTHOH celicMUYHOCTH 7 GalIoR U
Gonee. lns coopyxenuit kinaccon ceiicMocroiikoctd 11 1 111 pacyeTHas ceffcMHIHOCT
npuHUMaeTcs He 6onee 9 6annos mkansr MSK-64,

4.9 Ilpu pa3paboTke NPOEKTHOM HOKYMEHTAIMM HA KAlMTANBHEIA PEMOHT W (MIIK)
PEKOHCTPYKLMIO TPAaHCIIOPTHBIX COOPYXKEHHH, pAacloNOKeHHEIX B CeHCMHYECKHX

pafoHax, ClIelyeT yUUTHIBATE TPeGOBAHHS HACTOSIIETO CBOJIA MPABHMIL.
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Tabnunma 4.1 — Knaccndpukanns o6beKTOB TPAHCNIOPTHOIO CTPOHTEIbCTEA 1O

CEeHCMOCTOHKOCTH

Knacc
CEHNCMOCTOHKOCTH Homenknatypa 066ekToB
00BeKTOB

I — ponyctumeldi | Hanbonee KpynHble ¥ KanuMTaloeMKHe OOBEKTHI HA JKEIE3HBIX H

CEeHCMHMYECKH | aBTOMOOHJIBHBIX JOporax kaTeropuii Il u Bhile, Ha CKOPOCTHBIX
pucK oT 1 % 10 | ropoAckux noporax, JIMHHSX METPOIOJHTEHa M CKOPOCTHOTO

2,5% MOHOPEJIBCOBOTO TpaHCNopTa: Oano4yHEBle, apoYyHbIE H paMHEIE
MOCTEI ¢ nposieramu Gonee 150 M; Buagyke ¢ omopaMu Haj
MMOBEPXHOCTBIO PYHTa BbICOTOH Oosnee 50 M; MOCTHI, 3CTakaEl,
MOJBOTHEIE TOHHENH, TOHHEIH M CTaHUMH METPOINOJIMTEHA,
TOpHBIE TOHHEIH H JaBHHO3AIUTHEIE rajieper muHo# 6onee 500
M, MHOrOSIpYyCHEIE TpPaHCMOPTHEIE pa3Bi3KH C OpraHu3aluei
ABHOKEHHA B TpeX U Oosiee ypoBHsax. Bucsdyue # BAHTOBBIE MOCTEI
4epe3 GojblIMe peKH, MOPCKHE TMPOJKBEI M 3IMBEI C TJI4BHBIMU

nponetaMy 6oee 300 M Ha 1oporax BceX KaTeropui

Il — morrycTumelit | MocTsl 4epe3 BONOTOKH, BHaIyKH, 3CTAKaMBl, ITyTeNpPOBOIBL,
CeHCMUYECKUH | TPaHCIOPTHEIE Pa3BA3KH, TOHHEIH, rajepen (KpoMe COOpYKEHUIH,
puck 5 % OTHECEHHBIX K 00beKTaM Ki1acca ceiicMocTolkocTH ), moamnopHsie
CTEHBI, BOJONPOIYCKHEIE TPYOEI, NEIIeXOAHEIE MOCTEI H TOHHEH,
[acCaXHUPCKHE TUIAT(OPMBI, HACBHIITA U BEIEMKH, BO3BOAHMMEBIE Ha
XeNe3HBIX U aBTOMOOHNBHEIX Joporax kareropwuii Il u Beime, a
TAKXKe Ha CKOPOCTHBIX TIOpPOJCKHX OpOrax, MaruCTpalbHBIX
yiuuax (mpocmexTax) OOILErOpoOACKOrO 3HAUEHHS, JIMHHAX
METPOTIONIUTEHA, TpaMBad H CKOPOCTHOTO MOHODPEIBCOBOTO

TpaHcnopta. ONopsl KOHTaKTHOM CeTH Ha >KEIe3HBIX J0porax

kKateropus Il u Beime
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Oxonuarue mabnuyw: 4. 1

Knacc
CelICMOCTOHKOCTH Homenknarypa 06beKkToB
06BEKTOB
1 2

[T — momycrumelit | MocTel 4uepe3 BOJOTOKH, BHAAyKH, 3CTakaibl, MyTEIPOBOJBI,
CEHCMHMYECKHH | TPaHCIIOPTHEIE Pa3Bs3KH, TOHHENH M rajepeH, MOANOPHEIE CTEHE,
puck 10 % BOZONPOIYCKHEIE  TpYOHI, nacca’kMpcKue nnaThopMel,
NeleXOAHblE MOCTBI M TOHHENHM, HACBHIIH M BHEIEMKH,
COOpyXaeMBle Ha JKeJe3HBIX H aBTOMOOMJBHBIX [JOporax
kateropui III u IV, a Takke Ha MarucTpanbHBEIX TOPOACKHX
noporax (ynauuax) paioHHOTo 3HaueHHs. Onopsl KOHTAKTHOM CETH

Ha XeJe3HbIX oporax kareropui III u IV

4.10 IIpu mpoeKTHpOBaHHWH COOPY)KEHHIt Kilacca ceiicMocTolkocTH I Ha yyacTkax
CEMCMHUYHOCTEI0 9 GannoB u Gonee HeoOXOAMMEBIE MCCIENOBAHHS H MEPOIPHATHS
obecrneunBaroTcs ¢ yaetoM TpebGoranmii [1].

4.11 TpebGoBaHua K CeHCMOCTOHKOCTH coopyxeHuit mo 4.10 gomkHBl GBITH
0DOCHOBaHEI HCCIENOBaHUSIMH HANEXHOCTH ¥ 3>(QEKTHBHOCTH  CIEIHANbHBIX
KOHCTPYKI[HM  aHTHCEHCMHYECKOH  3aIUUTHl, OOECNEeYMBAIOIMX MPOYHOCTE W
YCTOMYHBOCTh HECYIIIMX KOHCTPYKLHUH 06BeKTa IpH pacueTHOM 3€MJIETPICEHHH.

4.12 B npoekrax TpaHCIOPTHBIX COOPYKEHHH Kiacca CEeHCMOCTOHKOCTH |,
BO3BOAHMMEBIX Ha y4acTKax CeHCMHYHOCTRIO Golee 9 GauioB, clenyeT npeaycMaTpPHBATE
YCTPOMCTBO  CTalHOHApHOH  CTAHLMHM  HHCTPYMEHTAIBEHOIO  CEHCMMYECKOro
MOHHTOpPHHIA, BKIIOYas CEHCMHYECKUH MOHUTOPHHT 3eMIIETPACEHHH, HH)KEHEepHO-
CeHCMOMETPUYECKHH MOHHMTOPMHI pearMpoBaHMs KOHCTPYKLHH Ha 3eMIETpsICEeHHs,
reOJIe3NYECKHH  MOHHUTOPHHI  neopMHpOBaHHMA  TpyHTa,  0OyCIOBIEHHOTO

TEKTOHHYECKHMH IPOLHECCaMH H 3eMIIETPSICEHUAMH.
[IpuMeganue — MHCTpYMEHTANBHBIH CEHCMHYECKHH MOHHTODHHI MOXET BKIIOYATHCA B

mporpamMMy paboT cTaHIMHE TEXHHYECKOr0 MOHHTOPHHTA HA TPAHCIIOPTHEIX 0OLEKTAX.

10 r
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4.13 Ilpoexr craHUMH pa3pabaThIBAETCS 110 YTBEPKIEHHOMY 3aKa34HKOM
TEXHHYECKOMY  33[laHMIO  T'SHepalbHOTO  [POEKTHPOBIIMKA,  COTNACOBAHHOMY
OpraHu3arue, NpHHAMArONIeH Ha ce6st SKCIUyaTalldio CTAHIMH.

4.14 JlauHble cefcMIHECKOTO MOHUTOPHHIA CIENyeT yIUTHIBATh IpH paspaboTke
AOTIOMTHUTENBHEIX Mep aHTHCEHCMHYECKON 3aIuThl, 00eCIeYHBAOIMUX A0NTOBEYHOCTE
o0sexkTa B 6e30MacHOCTh [BHIKEHHS II0 HEMY TI0e310B U aBTOMOOMIel. Pacxonrl Ha
CEHCMOMETPHYECKHH  MOHMTODMHT  HECeT  OpraHM3alMs, 9SKCILUTyaTHpPYOLIas

COOpYKEHHE.

5 TpaccupoBaunue gopor
5.1 Ilpy TpacCHpOBaHMH J>KENE3HBIX M aBTOMOOGMIBHEIX JODOr B TODHOH W

NPEATOPHOM MECTHOCTH C TMPOSBICHUAMH ONACHBIX TI'€OJOTMYECKHX IPOLIECCOB
TMOJIOKEHHE TPACChl CNEAyeT BBIOMpaTh MO pe3yNBTATAM CPAaBHEHMs BapHaHTa 00Xo.a
Y4aCTKOB BO3MOXHBIX IPH 3€MIIETPACEHHMAX TEKTOHMYECKHX pa3phlBOB IPYHTA,
CKallbHBIX 00BAIIOB, OCHIIEH, OIION3HEH, JIaBKH, Celel, IPOBANOB I'PYHTA B KApCTOBEIE
IIOJIOCTH C BapHaHTaMHW BO3BEIEHHA 3alUTHBIX COOpYKeHHH (yNaBIHBAIOLIUX H
MOATIOPHBIX CTE€H, rajeped W JIp.) WM IPeojoNieHHs ONacHOr0 yYacTKa C ITOMOIIBIO
MocCTa (TOHHEI).

5.2 IIpu TpaccHMpoBaHMH IOpOr B CENEONACHEIX FOPHBIX JONMHAX HEo6X0muMo
pacmonaraTe Tpaccy BBILIE YPOBHS [BHJKEHHS CEJIeBEIX IIOTOKOB C YCTPOHCTBOM
HCKYCCTBEHHBIX COOpPY)XEHMH [UIs TIpOIlycKa HaJ HJIH [OA [JOpOroM ceneii,
CI[yCKAIOIIMXCs B JOJUHY M3 IOINEpeYHEIX JIoroB. [Ipy HeoGXoguMOCTH nepeceyeHus
pycen CeneBBIX IOTOKOB Clle[lyeT BBIOMpaTh CTBODBI, [[€ CENH MNpPOXOJAT B
OJHOPYKAaBHEIX pycllaX ¢ Haubollee YCTOABIINMHUCS HKHUBLIMU CEYEHUSIMH.

53 Ilpu TpaccMpoBaHMH JKeNE3HEIX HOPOr ClleayeT u36eraTh pasMeIeHus
IUIOIIANOK TIOJ CTAaHUHH H pas3fielbHble IIyHKTBl B Ipelelax OIOI3HEONACHBIX,
CeNeornacHbIX M JIaBUHOOIACHEIX YYACTKOB CKJIOHOB.

5.4 TpaccupoBaHHe KENE3HBIX U ABTOMOOHIBHEIX JIOpOr BAOJE I[yHaMHOIIACHBIX

GeperoB Moped MOMKHO BBIIONHATECS [0 pPE3yNbTATaM CpaBHEHHS BapHAHTOB
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pasMemennd TPacchl HAa PAacCTOSHHMH OT ype3a BOMIbl, PACCYMTAHHEIM 10 YAAJIEHMIO
HaKaTa BOJH IyHaMH, W BapHaHTa C YCTPOHCTBOM 3alllUTHEIX COOPYXEHHH OT HX
BO3JIEHCTBUS Ha JOpOTY.

5.5 Tpacca noporu nosKHa BEIGHPATECA, KaK IPaBUIIO, ¢ 00X0I0M MeCT BEIXOJA Ha
3€MHYIO IIOBEPXHOCTh BOZHHMKAIOUIMX IPH 3€MIIETPACEHUSIX TEKTOHHYECKHUX Pa3phiBOB.
B03MOXXHOCTb BEIXOJ@ Ha IIOBEPXHOCTh TEKTOHHYECKHMX Pa3pBIBOB, MX BHJ H ApyTHe
XapaKTepUCTUKA  CIeQyeT  YCTaHaBIMBATh [PH  M3BICKAHHMSX 110  JaHHEIM

CEHCMOTEKTOHUYECKHX HCCIIEIOBAHMA.
IlpuMeuanue — [Ipu HeOOXOMUMOCTH YCTpOIHCTBA MOCTA (TOHHENS) B MECTAX BOZMOIKHOTO
BEIXOJIA Ha ITOBEPXHOCTE TEKTOHHYECKHX PA3pLIBOE HeOOXONMMO NpemycMaTpHBATE 3aIMMTY OT HHX

HCKYCCTBEHHEIX COOPYIKEHHIA.

6 3eMIIIHOE NOJIOTHO

6.1 Ilpy DpOEeKTHPOBaHHM 3EMIISHOIO ITOJIOTHA JKENEe3HEIX, ABTOMOGHIBHBIX H
FOpPOJCKHX JIOPOI' B CEHCMHUYECKHX palioHax pasMeps! ¥ (POpMa 3eMILIHBIX COOPYKEHHUH
OTIPENeNAIOTCS HA OCHOBE pac4eToB OOIEHd MU MECTHOM YCTOWYHBOCTH OCHOBaHHIA,
CKJIOHOB M OTKOCOB IIPH CEHCMHYECKOM BO3AEHCTBHH C YUETOM YILIOTHEHUS, YCHIICHHUS
HIIA 3aME€HBl IPYHTOB, a TakXe NPHUHMMAas BO BHUMaHUE KOHCTPYKTHBHEIE 3aAIIUTHEIE
MEpPONPHUATHS,  BBITEKAlOIIME M3  aHalM3a  IIOCHEeNCTBHH  pa3pylIMTeJBHBIX
3EMIJIETPACEHHH.

6.2 B KOHCTPYKUMSIX HACEINEH [ONYCKAIOTCS OCTaTO4Hble JeOpMalud H
TIOBPEXACHHSA (OCaIKH, CMELIEH s, TPELIMHEI K Ip.), He PHBOIAIIME K MPEKPAILEHHIO
ABH)KEHHUS TPAHCTIOPTHBIX CPEACTB B PE3YJIbTATE 3€MIIETPSICEHHSI.

6.3 IIpx cOOpy)XeHHM HACBINEH JKelle3HBIX, aBTOMOGHIBHBIX M I'OPOACKHMX IOPOT
HOJDKHBI COBIIoaThCs Clleyioliue Mephl obecreyeH s ceicMOCTOHKOCTH:

- YIUIOTHEHHE IPYHTOBR ¢ obecrneueHreM IoKazaTens IUIOTHOcTH He Huxke 0,95 ¢

dpMHPOBaHHEM HACBIITH ITPH HEBO3MOXHOCTH NOCTATOYHOI'O YIIJIOTHEHHS,
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- OTCEBINKA Hachled BEICOTOMH Oonee 12 M U3 pa3HbIX IPYHTOB AO/DKHA BEITIOIHATECS
C pa3MelleHKem Oomee TSKeNBIX IPYHTOB B OCHOBAHHH, 60Jiee TerKUX — B BEpPXHEHN YacTH
HACHIIH;

- TpH TIOCTPOMKE HACBIIEHl Ha y4YacTKax, CIOXKEHHBIX WIIOM, Tophom,
BOJIOHACBILIEHHBIM DBIX/IBIM IECKOM, TEKYYeIJacTHYHBIMH TIHHHUCTHIME TpYHTaMH
MOJDKHEL OBITB PACCMOTPEHBI BAPHAHTHI 3aMEHBI WM YKPEIUIEHHS CIabbIx I'PYHTOB
ApMHUPOBAHHEM HHIKHMX CIIOEB HACBIIH I'€OCHHTETHYECKUM MATEPHAIOM;

- Ha MOAX0/1ax K MOCTaM HaCHINK Ha CIa0BIX OCHOBAHUAX, B TOM YHCIIE CIIOMKEHHBIX
CKIOHHBIMH K Pa3)KHIKEHHIO BOJOHACHILIEHHBIMH MEIKMMH U TBUIEBATHIMM TECKaMH,
ZIOIYCKAETCs 3aMEHATH OeperoBEIME IPOJIETAMH MOCTA C OIPYKEHHEM HHXHUX KOHIIOB
CBal MOCTOBBIX ONOP B C/IOH IIPOYHOrO IPYHTA, TMOICTHIAMINErO cabsie MTOKPOBHEIE
OTJIOXNEHHS;

- NOATOIUIAEMEIC HACBINM Ha NPHXUMHBIX y9acTKaX PeK, 03ep M BOAOXPaHMIIMIII
AOJDKHBEI HMETE 3alIMTHBIE yCTPOMCTRA (YKpemIeHHs oTKoca, GepMEI U3 rOpHOM Macchl,
NIOATIOPHEIE CTEHBI), PACCUHTAHHEIE C YYETOM CEHCMUYECKOTO BO3SHCTBHAL

6.4 Ilpu COOpYXXEHHH BEIEMOK Ha JKENe3HBIX, ABTOMOOHIBHBIX M TOPOACKHX
Noporax NOJDKHBI BRIIONHATECS CIeNyIOIIHe IPaBHia;

- TIpYM BOJOHACBIMEHHBEIX TPYHTaX OTKOCOB BBIEMOK MOJDKHBI YCTPAMBAThCH
3aKIOBETHBIC ITOJIKM HITH KIOBET-TPaHIIEH C pa3sMepaMH, JOCTATOYHEIMH [IJIsl pa3sMeIleHuUs
OIJIBIBAOILETO TPH 3eMIIETPSCEHHH IPYHTA,

- KPYTH3Ha OTKOCOB B CKAlBHEIX MPYHTaX HA3HAYAETCH B 3aBUCHMOCTH OT CTETIEHH
BEIBETPEJIOCTH M TPEINHHOBATOCTH CKaJlkl C YCTPOHCTBOM 3aKIOBETHOH IIOJKH HIIH
KIOBET-TPaHIICH I pasMEIleHHS OCHINAIOIIErocs TIPH 3eMIETPSCEHHH IPyHTa HIH C
3aIIUTOH OBEPXHOCTH OTKOCA OT BBIBala KPYITHBIX 06IOMKOB (0GIMLIOBOYHOM CETKOH,
HaOpeI3r-6eTOHOM u 1p.);

- TIPH yCTPOHCTBE 3€MIITHOIO MOJOTHA Ha KOCOrOpax OCHOBHYIO TUIOLIAIKY, KaK
NpaBuilo, ClefyeT pa3MellaTh MOHOCTEIO Ha IOJIKE, BPE3aHHOH B CKJIOH, HAIOTKOCHAS

HacTE IIONYBBIEMKH HAa CKJIOHE KOCcoropa [HOOJDKHA IIPOBEPATHECS Ha BO3ZMOXKHOCTH
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BO3HHKHOBEHMs CKalIbHO-00BANBHBIX SBJIEHHH C YTOUHEHHEM CEHCMHUYHOCTH IT0 BEICOTE
Kocoropa;

- Ha CKJIOHaX MOJHMH PEK B KPHOJIHTO30HE IIPH IIEPECEYEeHHH KPYIHOIIEIOOBBIX
OChIMeH (KypyMOB) KpYTH3HA OTKOCOB IIOJDKHA HAa3HayaThCs IO YCIOBHIO MX
CEeMCMOYCTOHYMBOCTH, HO He Kpyue 1:1;

- pacueT YCTOMYMBOCTH CKaJbHBIX OTKOCOB JOJDKEH BBIMOJIHATECS Ha OCHOBE
H3yHeHHS PEIIETKH TPELIMHOBATOCTH C OLEHKOHX [TOI0XKEHHS BO3MOKHEBIX [I0BEPXHOCTEH
obpyieHns.

6.5 Ilpu npoekTHPOBaHUM 3€MJITHOIO IIOJIOTHA Ha y4acTKax ¢xX0/1a CHEXHEIX JIaBHH,
KapcTa M BOJNM3M IUIOTUH BONOXPAHHIHIL HEOOXOAMMO HpPEelycMaTpUBaTh CleIyIONIHe
3alIHTHEIE MEPOTIPUATHS:

- Ha y4acTKaX JJaBHHHOM ONAcHOCTH YYacTKH JJaBUHOcO0pa OIDKHEI 000pYI0BaThCH
COOpPYKE€HHSMH JIABHHOIIPENOTBpAIlEHH M JaBHHOTOPMOXKEHHS B BHIE CETYATHIX
3a00pOB, CTeH, TPaHIIeH U Ip.;

- Ha yYacTKax KapcTa HeoOXOJMMO IPOBEPSATH BO3MOXKHOCTE OGPYILEHHS CBOJIOB
IpyHTa HaJ KapCTOBBLIMU IIONOCTAMH IIPH 3E€MJIETPSICEHHM U OCYIIECTBIATH, IPH
HEOOXOJUMOCTH, MEpPONpPHATHSA IO 3alOJHEHHIO IIOJOCTH, YCHIIEHHIO Tejla HACHIIH
apMUpPOBaHMEM HJIH 00X0Jla yYacTKa KapcTa;

- Ons Jopor BONM3M TUIOTHH BOJNOXPaHWIHIN HeoOXOAMMO pACCMOTPETh
BO3MOXXHOCTh OOpYIIEHHsS TOpHBIX MAacC CO CKIOHOB IpH 3eMIETPACEHHH B
BOJIOXPaHMJIMIIE C BBRIXONOM ofpasylolielics BOMHEI B IIOJIOCY AOPOrH; B IMOAOOHEIX
ciiydadxX 3eMIIAHOE€ IMOJIOTHO MOOJDKHO I[IPOCKTHPOBATECA C BO3BEIILIEHHEM 6PDBKH
3€MJISIHOI'O ITOJIOTHA HaJl YPOBHEM IIOTOKAa He MeHee 4eM Ha 0,5 M H 3allMTOi 0TKOCOB
6EPME.MH H YKPEIJICHHEM, pacCHUHTaHHEIMH Ha BOSJ],@ECTBHE BOJHOI'O ITOTOKA.

6.6 Ilpu MpOeKTHPOBaHMU 3eMIISIHOTO MONOTHA HA CKABHO-OGBAIEHOM KOCOTrOpe
HEOOXOAMMBI MEPOIPHATHA IO 3aIlUTe KENE3HOJOPOXKHOTO MyTH (TIpoeKel yacTH
aBTOMOOUIIbHOM NOporu) oT o6BaioB. B kadecTBe 3allUTHBIX MEPOIPHUSTHH CIELyeT

IIpefycMaTpHBaTh YCTPOMCTBO 3aaHKEPEHHOH B CKJIOH 3alllUTHON METANTIHYECKOH CETKH,
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3aKpeIUICHHE MOBEPXHOCTH CKIIOHA OETOHHBIM IOKDHITHEM, YCTPOMCTBO rajiepew,
Pa3sMeIICHHE MEXy OCHOBHOH IUIOIIAAKOH U CK/IOHOM 3aIUTHOM CTEHBI HIIM TpaHILEH

C pasMepaMH, HOCTATOYHEIMH 111 YIaBJIHBaHHA 06BHJ'IHBEED[[[EFOCH CO CKIJIOHa I'pYHTA.

7 Bepxuee cTpoeHHe MyTH H J0POKHAS OJ€KIA

7.1 Ce#icMOCTOMKOCTE BEPXHETO CTPOEHHS ITYTH JKENE3HBIX JOpOT ¥ JOPOKHOH
OZEX /bl aBTOMOOHIIBHEIX (TOPOJCKUX) JOPOr JOCTUTAeTCs 33 CYET aHTHCEeHCMHIECKUX
MEpONPHATHH IPH YCTPOHCTBE 3€MIISIHOTO TIOJIOTHA M 3aOTUTHEIX COOpY>KEHHI B I1ojioce
OTBOAA JOPOT.

7.2 Xene3HONOPOXKHEIA MyTh, AOPOXKHAA OfeXJa W OGOYMHEI ABTOMOGHIIBHEIX
Aopor  3a mOpefenaMH  30HBl CTHXHHHOTO OelCTBHA  [OJDKHEI  COXDaHSITEH
SKCITyaTallHOHHEIE CBOMCTBA, IO3BONSIOLIME OCYIIECTBISATH IBIDKEHHE [IOE3I0B H
aBTOMODMJIE}i C yCTAaHOB/EHHOH CKOPOCTEIO B IPY30M0ABLEMHOCTEIO B 1I060€ BpeMs roja,
BKITHOYast BECEHHEE [TONIOBO/IbE, & TAKXKE B [IEPHO/I BEITIA/IEHH IMBHEBEIX OKISH B IIETIX
obecrieyenuss B He0OX0OUMOM 06BeMe aBapHilHO-CIIACATENBHEIX paboT ¥ BO3MOIKHOMI
9BaKyallH HAaCeJIeHHA W3 30HbI paspylIMTEIBHOIO 3eMJIETPSCEHHS, COBIABIIETO II0
BPEMEHH ¢ HeOIaronpHATHEIME TOTOJHBIMH YCIOBHAMH.

7.3 B celicMuuecKuX palOHax CIIEAyeT MNpeayCMaTpPUBATE pe3epBUpPOBaHHE
HeoOXOAMMOro 3amaca penbCcOB, WIMAN M APYTHX OIEMEHTOB IIyTH, a TaKiKe
CTPOHTEJILHEIX MaTEePUAIOB JJId yCTPaHEHHs MOBPEXXIEHHH Ha JOporax, BO3HHKAIOLINX
B pe3yibTaTeé pPaspylIMTENBHOTO 3eMieTpsaceHus. O6BeM BO3MOXHEIX IOBpEXISHMI
myTdH (DOPOXHOH OMEKIBI) M NOTIOJHHUTENHHOTO pe3epBHPOBAHHS KOHCTPYKIMH U
MaTE€pHaJIOB OLECHWBACTCA NPOCKTHOH OpraHM3alMed M0 TeXHHYECKOMY 3aJaHMIO
3aKa3uyMKka C WCTIONIB30BAHHEM IIPAaBHJI OLEHKH IIOBPEXIEHHH HOpor Ipu

3EMIIETPACCHHUX B OTAANICHHBIX H TPYIHONOCTYIHEIX paifoHax.

L;:'.;_. LAA RGP J L



CIN 268.1325800.2016

8 MocThi
8.1 PacnoJioskeHHe MOCTOB

8.1.1 CelicMOCTOMKOCTE MOCTOB HOCTHIaeTcs pasMeNIeHHeM COOpYXKeHHH Ha
OATONpPUATHBIX B CEHCMHYECKOM OTHOLIGHHHM Y9YacTKaX, NpaBUIBHEIM BHIGOPOM
CHCTEMEBI MOCTa, NPUMEHEHHEM PALMOHANIBHBIX CXEM Nepefiadi ceicMUYeCcKON Harpy3Ku
Ha ONOpBI, YCHJIGHHEM HECYLIMX KOHCTPYKIHH TII0 pacyeTy, OCYLIECTBIEHHEM
CHEHaIbHBIX KOHCTPYKTHBHEIX AHTHCEHCMHYECKHMX MEPONPHATHH, HCIONb30BaHHEM
TIPOYHEIX M JIEFKMX MaTepHalioB, JOMYCKAIOIMX Pa3sBUTHE IUIaCTHYECKUX AehOpMAaLHii,
BBICOKHM Ka4ECTBOM BEBIIIOJIHEHHS CTPOMTENEHO-MOHTaXHEIX paboT MpH HOCTPOHKE,
KanmuTalbHOM PEMOHTE U PEKOHCTPYKLHH COOPYXKEHHMIA.

8.1.2 MecTa MOCTOBBIX IepexoJIoB 4yepe3 GONbINME peky ciedyeT BhIOMpaTh Ha
OpAMBIX yYacTKaxX pPEYHBIX JOJMH C HHXEHEPHO-T€OJIOTHYECKUMH YCIIOBHAMH,
JOMYCKAIOIIAMH OllMpaHue (yHJIaMEHTOB OIOp Ha MPOYHEIE MATOCKUMAEMbIe TPYHTEL

8.1.3 30HBI CEHCMOTEKTOHHYECKHX TUCIIOKALHH (TEKTOHHYECKUX PBOB H YCTYIIOB),
obpasylommx B pycliax pex HOpord W nambbl, Ha Teppacax M CKIOHAX — JOJHHEI
IIPUTOKOB M CYXOJIOJIOB, ClIe[lyeT pacCMaTpMBaTh KaK ydJacTKH, HeGnaronpusaTHeIE s
pa3sMeIeHHs: MOCTOB.

8.1.4 Ilpu HeBOo3MOXHOCTH wu36exaTh MOCTPOMKA MOCTA HA MEPEeCEYEHHH C
aKTHBHBIM TEKTOHHYECKHM Pa3jioMOM (yHIaMEHTEI ONOp JOJUKHEI OBITH BEIHECEHE! Ha
KpBUIBA pasjioMa 3a Mpefeibl 30HEl TEKTOHHYECKOTO APOOJEeHHA IOpPHBIX IIOpO,
nozipepMEHHEIE TLTOMAIKHU OIIOp YIIMPEHE], GaOYHbIE pa3pesHsIe MPOTETHEE CTPOSHHS
00BbeMHEHBI B LIENOYKY CBA3AMH, NPe/IOTBPALIAIIMMY 0GpYIIEHHe KOHCTPYKIH TPy
CIBHTE OT/AEIBHBIX OIIOP BIONE OCH MOCTA.

8.1.5 K HebnaronpHaTHEIM I CTPOMTENHCTBA MOCTOB 4epe3 GONbILIME peKH,
BOZIOXPaHMIIMILA W MOPCKHE IPONHMBEI CIEAYeT OTHOCHTH YYacTKH TEPPUTOPHH U
aKBaTOPHUHU, HAJBOJHBIE H IIOJBOJAHBIE CKIOHBI KOTOPBIX CJIOKEHBI CeHCMHYECKH
HEYCTOWYMBEIMH  [€CYaHO-ITTMHUCTEIMM  OTJIOXKEHHSMH, O0OpasylolldMH  IIpH

3EMIIETPACEHHAX OMMOJ3HH H BOOHO-IIECYAHEIE IIOTOKH.
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8.1.6 IIpy npoeKTHpPOBaHHH MOCTOB Ha CEHCMMYECKM HEYCTOMYHMBBIX CKJIOHaX
HeOBXOAMMO NIPEYCMATPUBATE KOMILTEKC Mep (IpeHUpOBaHHe, BOTOOTROI, YCTPOHCTBO
IOJANOPHBIX COOpPYXEHHH M [1p.), obecrneyuBarOlMX YCTOHYMBOCTE [MOKPOBHEIX
OTJIOKEHHH IIPU 3eMIIETPSACEHUH pacdeTHOH CHJIEL.

8.1.7 Oropsl MOCTOB, HE [OJDKHBI paclojaraThCsd B MECTaxX IepeMelleHHs
IIOJIBOAHEIX NIOTOKOB PBIXJIBIX MOPCKUX OTJIOXKEHMH U BO/IM3M rpa3eBbix ByikaHoOB. [Ipu
HEBO3MOXKHOCTH H30exaTh MOCTPOHKH OTOpP MOCTA Ha TOJBOAHOM CKIJIOHE, TIOKPHITOM
PBIXNIBIMH ~ WJIaMM W [ecKamMH, HeoOXOJWMO  pacCYMUTHIBATH OMOPBEl  Ha
THAPOAMHAMHYECKOe aBIeHHe BOAHO-IIECHaHOT0 ITOTOKA.

8.1.8 Ilpu mNpOeKTHPOBaHMM BHAAYKOB 4epe3 MAOJMHBI C KpyThiMH ©OopTramy,
CIIOK€HHBIMM BBIBETPEIBIMH CKAJBHEIMH TIOPOJaMHM, HEOOXOAMMO IpeRycMaTpHBAaTh
Mephl NPOTHUB ceHcMO0OBANOB B CTBOpE BHajyka, BKIIOYas yAaleHHe HeyCTOHYMBEIX
71610 ¥ 3aKperieH|e CKIOHOB C TOMOIIBI0 OETOHHOTO MITH CETYATOr0 MOKPHITHA.

8.1.9 Omnopsl MocTa Yepes celleoracHble JOJHHY PEKH WIIH CYXOHOJ JOMKHEI OBITE
PACIONIOXKEHBI BRILIE MAKCHMAaBEHOTO 3a nocinenuue 100 jetr ypoBHS cejleBoro rnoToka,
OTIPENENAEMOTrO 110 JaHHBIM OOILMX HHKEHEPHO-T€0JIOTHYECKHUX U3BICKaHHH.

8.1.10 Ipu mpoekTHPOBaHHH MOCTOB B YCThSIX PeK H Yepe3 MOpPCKHE IMPOJUBEI Ha
I[yHaMHOIIaCHBIX 10OepexnsIxX Mopel HeoOXoAuMO IpelycMaTpUBaThk NPOMYCK BOJIHEI
uyHamu (6opa) mog mocrom. Omopel MOCTa ClEAyeT pacmojlaraTh Ha BO3BEIIIEHHBIX
OeperoBeIX Teppacax WM PacCYMTHIBATD Ha I'MAPOJHHAMHYECKOE HaBJIEHHE BOJIHEI
myHaMmH. Huz nponeTHBIX CTpoeHMH AOMKEH BO3BBIILIATECY HE MEHee 4eM Ha 1 M Haj
ypoBHeM ©Oopa. YpoBeHr Oopa NpHHHMAeTCs COOTBETCTBYIOLIMM BEPOSTHOCTH
mpeBeinieHds 1 % B rof g MOCTOB KiaccoB ceicMmoctoiikocti I, II u 2 % B rog ans

MOCTOB KJiacca ceiicmocToiikocts I11.

8.2 OcHoBHBIE TPeOOBaHHA K KOHCTPYKUHH

8.2.1 [Ipy m0OpoOEeKTHPOBAHHH MOCTOB B CeHCMHYECKMX paloHax ClemyeT
IpeaycMaTpuBaTh IPUMEHEHHE MaTepHalloB, COOTBETCTBYROLMX TpebosarmsaM CII
35.13330.
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8.2.2 B ceiicMHYecKHX paliOHaX JOIyCKaeTCs MPOEKTUPOBATS:

- MOCTEI C pa3spe3sHBIMH [PONETHEIMH CTPOEHHSAMH B BHIE CTaJbHBIX,
XKene300€TOHHBIX U cTanexene300eTOHHBIX [IMTHO-0aI0UHEIX KOHCTPYKI[HHM, CTAIBHEIX
(epM, a TaKkKe apoK ¢ BOCIIPUHATEIM PACIIOpOM;

- MOCTBI C HEpa3pe3HBIMU ITPOJIETHEIMH CTPOSHHSIMH;

- MOCTEI paMHOH U paMHO-Hepa3pe3HOH CHCTEM;

- BUCSYUE U BAHTOBEIE MOCTEHI;

- ApOYHEIC IApHHPHEIE H ﬁecmapﬁupﬂme MOCTEIL, B TOM HHCJIE ApPOYHEIE MOCTEI CO
CBOZJaMH U3 CTaJIbLHBIX TO(QPHPOBAHHEIX OIIMHKOBAHHBIX JINCTOB, COEIMHEHHEIX O0ITaMH.

8.2.3 [Ipu pacCMOTpeHHH BapHAHTOB MOCTOBOTO MEPEXO/A CIEAYET HMETh B BUJLY
0COOEHHOCTH MOCTOB 6alouyHON CHCTEMBI ¢ pa3spe3HBLIMH BHEIIHE CTAaTHYECKH
OMpeAeTHMBIMH TIPONETHBIMH CTpoeHMAMH. K mpeuMyiecteam GanouHolt paspesHo#
CHCTEMBI OTHOCHTCS HE3aBUCHMOCTE HaNPsHKEHUH B MIPOJIETHBIX CTPOSHHSIX OT 0CAIO0K U
CMELLEHHH BHOIb OCH MOCTa (YHIAMEHTOB ONOp. B MHOroOmpoJeTHEIX MOCTax
celicMHYecKas Harpyska OT MaccChl BEPXHETO CTPOCHHA B HAMPaBIECHHH OCH MOCTa
pacrpelieligeTcs Mexay omopaMH 0ollee paBHOMEPHO, H€M B HEpa3pe3HOH CHCTEME.
MocTel pa3pe3HON CHCTEMEB!I OTIMYAlOT MPUIOAHOCTE K 3((EKTHBHOMY YCHICHHIO B
nponecce HJKCILNTyaTallHd H BO3MOXKHOCTE COKpalleHHd CPOKOB BOCCTAaHOBHTEIIBHBIX
pa60'r ITOCJIE Pa3pPYUIHTEIIEHOIO 3EMIICTPACCHHA.

8.2.4 K OCHOBHBIM HEIOCTATKaM BCEX THIIOB Pa3pesHBIX MPOJETHBIX CTPOEHHM
OTHOCHATCA BO3MOXKHOCTE CIABHUIa U3 INPOCKTHOT'O ITOJIOXKEHHA BIOJIE H ITOIIEPEK OCH MOCTa
U TaJieHHe KOHCTPYKIIHH C OIIOp Ha IPYHT IpH 3eMiieTpsceHud. s mpenoTBpalieHus
[aieHus pa3pe3HkIX MPOJIETHRIX CTPOSHHUH Ha IPYHT OHM JOJKHEI OBITh 3aKperjieHsl Ha
OIopax C TIOMOINBI0 CEHCMOCTOMKHX OINOPHBIX dYacTeld WM CHEelHAJBHEIX
aHTHCEHCMUYECKHX YCTPOMCTB.

8.2.5 IIpn cpaBHEHHMH BapHaHTOB MOCTa HEOOXOOMMO YYHTEHIBATH NPEUMYILECTBA
HEp&BpEEHOﬁ CHCTEMEI, NOZBOJIAIOIIHE IEPEKPEIBATE IIPOJICTEI MOBEILLIEHHOH JJHHEI, 9TO

AacT BO3MOXHOCTE YMEHBIIHTE CTOHMOCTE OIIOp IIPH CTPOHTEJIECTBE MOCTOB HeEpes

ol 2 AR J
L 4 Wi | I




o

Cr 268.1325800.2016

Gonmpmme pexu, riyGokue yIUenst W MODCKHE MPONHUBEL TIPH 3aJIETaHHU MPOYHEIX

FPYHTOB TIOJi MOIIHON TOmmEeH cnabblX IOKPOBHEIX OTIOXKEHHH, a TaKKe TOBBICKTE

YCTOHYHMBOCTh KOHCTPYKIMH B OTHOLIEHHH cOpoca ¢ ONOp NpPH 3EeMJETPACEHHH II0
CPaBHEHHIO C pa3pe3HbIMH IPOJIETHEIMU CTPOEHHAMH.

8.2.6 B ciiyyae HCIOIB30BaHMS Hepa3pe3HbIX MPOJNETHBIX CTPOEHHH ¢ 6ONBIIOH
coOCTBEHHOM Maccoii ceifcMuueckas Harpyska OT Macchl IIPOJIETHOIO CTPOEHHS,
iepefiaBacMas Ha aHKEPHYIO ONOpY, [eNlaeT €€ KOHCTPYKLHIO YS3BMMOH IIpH
3emneTpsicenusX. Ilpu pacuetnoi ceficMuunocTr 9 6annos GyHaMeHT aHKepHOH OIIOPEI
CIIeNyeT 3aKIafBIBATh HA CKABHOM IPYHTE HIIM YMEHBIATh CeHCMUYECKYIO HArpy3Ky Ha
aHKCPHYIO OTIOpY 3a CHET U3MEHEHMS CUCTEMEI MOCTA, KOHCTPYKLIMH OIOP U NPOJIETHOTO
CTPOCHHS HITH NPHMEHEHHS CIIELHANBHBIX aHTHCEHCMUYECKHX YCTPOHCTB.

8.2.7 Jlnsl MOBBIMLIEHHS CEHCMOCTONKOCTH H YMEHBLUCHHS CTOMMOCTH MOCTOB C
HEpa3pe3HbIMH IPONETHBHIMH CTPOCHMSAMHU IPOOJIEHO-HEMOBUKHEIE OTOPHBIE YACTH
MOTYT OBITH YCTAHOBNEHHI Ha JByX # Gonee rubkux oropax, KOHCTPYKLHUS KOTOPEIX
ROJDKHA OBITE PACCYHTAHA HA YCHITHS, BO3HUKAIOLIHE B PaMHO-Hepa3pe3sHOH CHCTEME IIpH
H3MCHEHHH ANHUHEI [IPOJIETHOIO CTPOEHHSI OT TEMIIEPATYPHOIo BO3AEHCTBHS BO3MYLIHOMN
Cpelkbl.

8.2.8 Ilpr HeBO3MOKHOCTH IPHUMEHEHHUS THOKUX OITOp MOITYCKAaeTCsA yCTaHAB/IHBATE
Ha MOCTY NPEphIBATENM KOIEOaHHA MEXy IIPONETHEIM CTPOEHHEM M OTOJIOBKAMH OTIOP.
[IpepeiBaTeny komeGaHuli HOMKHEI pabOTATE KaK JKECTKHE CBS3H MEXIY MPOJIETHEIM
CTPOCHHEM H OIOpaMH IPH 3eMIIETPSICEHHUH U BEIKIIOYAThCS U3 paboThl IPH Me[IEHHBIX
TEMIIEPAaTypPHBIX ME€PEMELICHUAX INIaBHEIX Oanok. [IpeprIBaTeny [OIKHEI pacpeieniTh
AEHCTBYIOLIYIO BIOJIE OCH MOCTA CeHCMHYECKYI0 Harpy3Ky OT MAcCChl Hepa3pe3HOro
MIPOJIETHOrO CTPOEHHS Ha BCE OIIOPHI MPOMNOPIHOHANIBHO UX KECTKOCTH.

8.2.9 [Ipy TIpOEKTHPOBAHWM MHMIOHOB BHCAYMX M BaHTOBEIX MOCTOB B paiioHax
PacIpOCTPaHEeHUS DPaspYIIUTENbHBIX CEHCMHMYECKHX BOJH M3 IIYOOKMX O4aros
3EMJICTPACeHUA ClieflyeT H36eraTb NpPUMEHEHHs 4Ype3MepHO THOKHX KOHCTDYKITHit

TAIOHOB C MepHoJIOM COBCTBEHHBIX KonebaHHi 110 ocHOBHOI hopMe Goee 3,0 c.
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8.2.10 [Ins yMeHBIIEH s MepHoia COOCTBEHHBIX KONeOaHu THIIOHOR HEOGXOIUMO
paccMOTpeTh BapHaHTBEI KOHCTPYKUMM C YBENHYEHHEM LIMPUHBI (acafHbIX IpaHed B
HIDKHEH YacTH M Cy)KeHHEM BEpXHeW 4acTH IHIIOHA, T. €. C [OHMKEHHEM IIEHTpa Macc
CHCTEMEL D(Q(EKTHBHO YMEHBIIUTE II€PUOI COOCTBEHHBIX KoneGaHHMH MUIOHA BIOJE
OCH MOCTa MOYKHO TaKoKe 3a CYeT YCTaHOBKH IpephiBaTene Konebanuii Mexay IMMI0OHOM
U OaJIKOH JKECTKOCTH C HETIOJABHIKHEIMH OIIOPHBEIMH 4YacTAMH HAa MAcCHBHOM dHKEPHOM
ycToe.

8.2.11 Apounsle xene3o06eToHHEIe GeclIapHUPHEIE MOCTBI JI0MYCKAETCA IPUMEHSTE
MPH BO3MOHOCTH ONHMPaHH:A MacCHBHBEIX (DYHIaMEHTOB OIIOp HAa CKAJkHOE OCHOBAaHHME.
HajcBopHoe cTpoeHWe OONBLIMX apOYHEIX MOCTOB € €30l IIOBEpXy CIELyeT
IIPOEKTHPOBATh CKBO3HEIM C IIPUMEHEHHEM CTOEK-CTEHOK, OMOHOJIMYEHHEIX C apKaMH K
IUIUTOH NpOe3XKel YacTH.

8.2.12 [Ipy HEBO3MOXHOCTH oONMpaHus GYHIAMEHTOB HA CKalbHBIA TIPYHT
JOITycKaeTcs NPMMEHATh KOMOMHHPOBaHHYIO CHCTEMY C €310 [MOBEPXY B BUIIE CTAILHOM
JNBYXIIAPHUPHOM MHOKOH apku, 06beHHEeHHOH cToMKaMHU ¢ OalIKo# KEeCTKOCTH.

8.2.13Ilpy TIpPOEKTHPOBaHWH BBICOKMX 5CTAKaJ JMOMYCKAETCs INpPUMEHEHHE
KeNne300€TOHHBIX ONOp ¢ TMOKMMH NMapHBEIMH CTOMKAMH H HEpaspe3HBIM IPOIETHEIM
CTPOEHHEM, OIEPTEIM Ha TI'MOKHEe OmOphl C IOMOINBIO TIPOAOJBHO-HENOABHIKHBIX
OIIOPHBIX gacTeH.

8.2.14 Ilpu npoeKTHpOBaHHM BHAJyKOB MOIYT IPHUMEHSTHECS DAMHEIE MOCTBI C
KECTKAMH Y3JIaMH MeEXIy CTalbHOH (epMOH M CTOWKAMH, BEIMOJHEHHBIMH B BHIE
CTANBHBIX CTEPKHEBBIX KOHCTPYKLHH, B TOM YHCNE HAKJIOHHBIX C LIAPHUPHEIM
OINMpaHHeM Ha CKAIEHOe OCHOBAHME.

8.2.15 JIngs yMeHbIIeHHs CEHCMHYECKOW HarpysKH JKele3HOJOPOXHEIH MyTh Ha
BHAaAyKax CO CTaJlbHBEIMH IIPOJIETHBEIMH CTPOCHHAMH JOIIYCKAETCHA INMPOEKTHPOBATE C
€310H Ha META/NIMYECKHX IIoIepeurHax, €3/0BO€ IIO0JOTHO Ha aBTOAOPOXKHBEIX H

FOPOJCKHX BHaOyKaXx CIeNyeT YCTpaHBaTk 110 OpTO'.['pDHHDﬁ ITJIIHTE.
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8.2.16 Apo4Hble CBOJIbI MOCTOB, COGHpaeMble H3 METALTHYECKHX NOPPUPOBAHHBIX
JIUCTOB, HE JO/DKHBI TEPATh YCTOMYMBOCTE NpH 3€MIETPICEHHH DPACYETHOM CHIEL B
Cjlydae HENOCTaTOYHOH YCTOMYMBOCTH apOYHBIM CBOJ M3 CTaHAAPTHBIX 3JIEMEHTOB
CIeyeT YyCHIMBaTh pebpaMM IKECTKOCTH, JKeNe300€TOHHBIM MOKDPBHITHEM MM
H3MEHEeHHEM COPTAMEHTa JIUCTOB.

8.2.17 MHoromposneTHple  apo4Hble MOCTHl B BHAE  MOJYLHPKYJIBHBIX,
MONHUEHTPHYECKUX H KOPOOOBKIX CBOIOB 13 COOPHEBIX MeTAIMYECKHX TO(PPHUPOBAHHEIX
MHCTOB AOITyCKaeTCs MPUMEHSTE IIPH N1€pecedeHHH JOPOTOH MENKOBOAHBIX H IIHPOKHX
BoHEIX Iperpaj. IIpu BeiGope (opMEI CBOJIA CllelyeT UMETE B BUY, YTO PACIpEEeHHe
HaMpPsHKEHUA B KOPOOOBEIX CBOJaX MeHee GIAaronpusATHO, YeM B MOJYLMPKYJIBHBIX U
NoMUeHTpHYecKuX apkax. CooTHoIIeHHe paliyCcOB BepXHei 4acTH KopoboBOro CBoja
U pafuyca 60KOBOii 30HEI IOIKHO OBITE He Gomnee 4. UHCIIO MPONETOB apOYHBIX MOCTOB
CO CTa/IbHBIMH T'O()PUPOBaHHEIME CBOJIAMH HE OrpaHUYHBAETCH.

8.2.18 CBofibl M3 METANTMYECKUX rO(PHPOBAHHAIX JUCTOB JOJDKHBI OMUAPATHCS Ha
(GyHIaMEHTBI MEJIKOTO 3aT0XKEeHHS MM CBaiHbIE (yHAaMEHTBI, KOHCTPYKIHA KOTOPHIX
OIPENENAETCS PACYETOM C YUYETOM HHIKEHEPHO-TE0I0THIECKUX, THAPOre0J0rH4ecKuX U
T€OKPHOJIOTHYECKHX YCIIOBUH CTPOUTENBHOM IIIOIaIKH.

8.2.19 IpoekTHOe mMONOXKEHHE NPOJIETHBIX CTPOEHHH MOCTOB BCEX CHCTEM He
AO0JKHO U3MEHATECS B Pe3YNIBTATe 3eMIIETPACEHHS. Y CTOHYHBOCTE IPONETHEIX CTPOEHHH
NIPOTHB CABHTA U OIPOKKBIBAHHA 00ECTIEUNBAETCS KECTKUM COEUHEHHEM TPONETHBIX
CTPOEHUH apOYHBIX M PaMHEIX OeCIIapHHPHBIX MOCTOB C ONOPaMH, ceHCMOCTORKAMH
OTIOPHBIMHM HaCTAMH H AHTHCEHMCMHYECKMMM YCTPONMCTBAMHM MOCTOB C IUAPHHPHEIMH
COEIMHEHUSIMHU IIPOJIETHERIX CTPOEHUM C OMOpaMHu.

8.2.20 CelicMocTOliKie OMOpHEIE YacTH MAOJDKHBI IIEpefaBaTh C IIPOJETHEIX
CTPOEHHH Ha OTOpPEI pacyeTHbIe Harpy3KH, AeHCTBYIONIKE B0 U MONEPeK OCH MOCTa,
a TaKkKe NPeNOTBPAIIaTh 1M010pacsIBaHie OITOPHEIX Y3JIOB MPOJIETHEIX CTPOEHHMH.

8.2.21 CeiicmMocToliKHe OTIOPHEIE YaCTH HE JAOJKHEI IPENSITCTROBATE HE3aBUCHMEIM

KoneOaHUsAM COCeNHHX CEKLMH MocTa, pasfieNeHHBIX AepOpMAlMOHHBEIMH IIBaMH, a
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TaK)Ke IOBOPOTY B MIIaHE IPOJIETHBIX CTPOEHUH H3-3a Pa3IU4YUs aMIUIMTY KonebaHui
OT'OJIOBKOB OIIOp MOCTA.

8.2.22 Ilpy Ha3sHa4eHHMH IOHPUHB Je(QOPMALMOHHBIX IIBOB HE0HXOMHMO
YYUTBIBATE OTHOCHTENIbHBIE MEepEeMEINeHUs INPH 3eMIIETPSICEHHHM KOHLIOB NPONETHBIX
CTPOEHHH, pa3feneHHbIX AehOpMalHOHHEIM LIBOM.

8.2.23 B cmydyasXx HEBO3MOXHOCTH OOECIeYHTh YCTOMYMBOCTB IIOJIOMKEHHs
NpPONETHBIX CTPDOEHHHM IIPH 3€MIETPICEHHMM C IIOMOIIBIO OIMOPHBIX YacTed B
CEMCMOCTOMKOM MCITOJIHEHHH HeoOXOTHUMO BKIIOYATH B COCTaB NPOEKTa ClELMAlbHEIE
aHTHCEHCMHYECKHe YCTPOHCTBA.

8.2.24 IIpumeHenue aHTHCEHCMUYECKUX YCTPOKCTB HeobxonuMo
[IpelycMaTpyUBaThk IIpH NPOEKTUPOBAHHHM MOCTOB B paloHax ceMcMH4YHOCTBIO 9 u 10
Ganos, BKIIIOYAs:

- 06BEKTEI, pacloioXKeHHbIe BOJIM3H aKTHBHEIX TEKTOHHYECKHX pa3IoMoB (B 30HaX
04YaroB BO3MOJHBIX 36MIIETPSCEHHI);

- COOpPY)KEHHS Ha y4acTKax IpPOSBICHHS BTOPHYHEIX 3((EKTOB 3eMIEeTpACEHUH,
BKITIOYas yHaMHU,

- MOCTEI, PaCTIOJIO)KEHHEIE Ha KPUBEIX B IUIaHE,

- MOCTBI C KOCBIMH B ILIAHE NPOJIETHEIMU CTPOSHHSIMH;

- MOCTEI C IIEpUO/IOM COOCTBEHHBIX KOeOaHUi B rOPH30HTAIIEHOM IIIOCKOCTH Ooltee
1,3 ¢

- Bce 0OBEKTHI KJlacca celcMocTolKoCTH I.

8.2.25 AHTHCelicMHYecKHe  yCTpoiicTBa  HeoOXOOMMO  TIPHMEHSATE  JUIA
NpefoTBpalleHyss oOpyLIeHHs] MNpPOJIETHBIX CTPOGHHUH Ha TIPYHT, MNpeAyNpexacHH
paspyllIeHHs ITIaBHBEIX OaJIOK NMpH MX MOAOPACHIBAHHH C MOCIEAYIOIIUM NaJeHHeM Ha
TUTOLIAAKH ONUpaHUs], CMATYEHHs Y1apOB POJETHLIX CTPOCHHH B BRICTYIIAIOIIHE YaCTH
OIIOp, COXpaHeHHA paboTOCIIOCOOHOCTH OMOPHBIX YacTell W Ne(opMalMOHHEIX IIBOB,
YMEHBIIEHUs CeHCMUYEecKOW Harpy3kd OT Macc, peryjiupoBaHus yCHIMH |

HEPEMGU.IBHHﬁ B CHCTEME MOCTa IIPpH CeHCMHUYECKOM BO3IEHCTBHH.
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8.2.26 B KkauectBe aHTHCEHCMHYECKUX YCTPOHCTB  CIIeyeT [pPHUMEHSTE
paboTaiole Ha TMONEPEYHYI0 HATPY3KY JKECTKHe OrPaHHYMTENH TOPH30HTAIBHBIX
NEPEMEINeHHH IPONETHBIX CTPOeHHH (CTomopst), pacTArdBaeMeie ceficMHYecKoi
Harpy3KOH SIIEMEHThI (aHKEPHI), CMATYAKOIIHe YIAPEl CMEKHBIX KOHCTpYKUui (6ydeps),
OTPaHHIHBAIOIIHE OTHOCHTENBHEIE IEPEMEIUEHUS KOHLIOB COCEJHMX MPONETHBIX
CTPOEHHH CBA3M (CLENHEIE YCTPOMCTBA), MOTVIOLIAIOIIUE JHEPrHI0 KoneGaHuiH
AeMrdepbl, H3MEHAIOIIME JKECTKOCTh M pacmpelieJileHHE YCUIHH B CHCTEMe
aMOPTH3aTOPEI M NIPEepEIBATENH Konebanuii (punoxenue A).

8.2.27 Omopel  GallOYHBIX MOCTOB B  cellCMHYECKHX pailoHax criemyer
MPCHMYINECTBCHHO IIPOEKTHPOBATE B BHAE MOHONMTHBIX, COOPHBEIX M CBOpHO-
MOHOJIMTHBIX 3€J1e300eTOHHBIX KOHCTPYKIMH CTONGYATOro MM PAMHOTO THIIA, & TAKIKE
B BUJE ONOp-CTEHOK. PasMepEl TmomepedHBIX ceYeHH! u apMMpOBAaHHME OIOp
ONpENeNqroTes M0 pacueTy. B kavectBe apMmaTyphl ciiefyeT MpHMEHSATH CTEPKHH M3
apMaTypHOH CTallM, NOIyCKAMOLIeH pa3BUTHE ILTACTHYECKHX nedopmaiuii B ya3max,
CTOMKaX ¥ PHIellsiX pam.

8.2.28 [Ipy NpOEKTHPOBAHMH IHIOHOB BHCHYMX M BAHTOBEIX MOCTOB, OTIOp
BHANTYKOB JIOIyCKAETCs NpelyCMaTPHBaTh IPUMEHEHHE CTANIBHBIX KOHCTPYKITHIA.

8.2.29 B paiionax celicMuuHOCTEIO 7 ¥ 8 6amioB MOTYT HCIOJB30BaThCS
MOHONHTHBIE GETOHHBIE ONOpPhl M COOPHO-MOHOJUTHBEIE GETOHHEIE OIIOPEI  C
TOTOJHHTEbHBIMH aHTHCEHCMHYECKHMH KOHCTPYKTHBHBIMH 3JIeMEeHTaMH,
ofecneYHBaOIIMMK HaJeKHOE COEeNUHEHHE 0BIHIIOBOYHEIX OIOKOB Mexnay coboi u ¢
MOHOJIHTHEIM SIDOM OTIOpEl, a TaKXe CBsj3b TelJa ONOPhl C MNHUTOW (yHZaMeHTa u
Or'0JIOBKOM OIIOPEL.

8.2.30 I'lpu IIPOEKTHPOBaHHH JKENEe300eTOHHEIX omop HeobXoAuMO
NpelyCMaTpuBaTh 00A3aTENbHOE KOHCTPYKTHBHOE APMHPOBAHHE IUIAT CBAHHBIX
POCTBEPKOB, ~ MAaCCHBHEIX  (yHIAMEHTOB MENKOIO 3aJl0XKEHHs, HEempephIBHOE

BEPTHKAIILHOE apMHPOBAHKE KOJIOHH BBICOTOH 110 9 M M OTHECEHHe CTEIKA apMaTyphl
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KOJIOHH BBICOTOH 6ojiee 9 M He MeHee 4eM Ha 3 M OT BepxHel rpaHu (hyHIaMEHTHOM
IIJITHTEIL

8.2.31 B cmydasx npUMeHEeHHs OIMOp U3 HKENE306ETOHHBIX KOHCTPYKIHH
CTOI6YATOro TUMA B BHAE IIyCTOTENBIX 000JI0YEK M3 MPENBAPUTENBHO HANPSHKEHHOIo
Kene300eToHa HeobX0JUMO yCTpauBaTh aHKEPa Ha Iy4YKax U3 npoBojok. [Tpu pac4eTHOM
celicMuuHOCTH 9 6aNIoB He JomyckaeTcsi NPUMEHATh 0e3 aHKEpPOB HaNpAraeMyro
CTEP)KHEBYIO apMaTypy Auamerpom Goiee 25 Mm.

8.2.32 IIpu pacueTHO!H ceiCMHUYHOCTH 9 GaIOB paMHBIE OMOPEI ¢ BEPTHKAIEHEIME
CTOHKamMH KpPYIJIOTO IIONEPeYyHOro Ce4YeHHs [ONycKaeTcs IPOeKTUpOBaTk B BHIE
00BEIMHEHHBIX KeNe300eTOHHBIM pHrelieM CTalbHEIX 060j04ek (Tpy6), 3aloNHAEMEIX
GeToHoM Ha Oe3ycafloYHOM LIEMEHTE ¢ apMHPOBAaHMEM GETOHHOTO SApa APMATYPHBIM
KapKacoM.

8.2.33 Ilpu pacyeTHOl CeliCMHUYHOCTH 9 OaNJIOB PacCTOSIHUE OT TOPLA Pa3pe3Horo
[POJIETHOTO CTPOEHHS! 10 Kpas mnoA(GepMeHHOH IIIMTEl MOIDKHO YJOBIETBOPATEH
YCIIOBHAM

§$=270+0,5L opu L < 100 m; (8.1)
§5280+04LnpulL > 100 M, (8.2)
rae L — AyMHa NposIeTHOro CTPOSHHS, M;

S — paccTosHHe OT TOpla MPOJETHOIO CTPOEHHS A0 Kpas moA(pepMeHHOH ILIHTEI,

CM.

8.2.34 JIng yMeHBIIEHHs H3THOAIOIIMX MOMEHTOB B CBasfX OT CEHCMHYECKOM
Harpys3KH CBakHble QYyHIAMEHTHI ONIOp HONBIIMX MOCTOB IIPH PACYETHOH CEHCMHYHOCTH
9 GannoB ciegyeT NPOEKTHPOBATh, IPUMEHSS HAKIOHHBIE CBAW B KpallHHX psgax
cBaWHOro mnojis. Yucno ceaif, B TOM YHCIIe HAKJIOHHEIX, pasMepbl HX IOMEPEYHOro
CEHUECHHA U YI'0JI HaKJIOHAa YCTaHABIHBAaKTCA pacqHeTOM.

8.2.35 Ilpu pacyeTHO# celicMHYHOCTH MeHee 9 GaioB cBaiiHbie (OyHIAMEHTEI OIIOp
OOMNBIIMX MOCTOB IOMYyCKAETCS MPOEKTHPOBATE C BEPTUKAIBLHEIMU IKENE306e TOHHBIMHU

cBasgMH ceyenreM He MeHee 600x600 MM unu nuamerpoM He MeHee 800 MM.
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8.2.36 [Ipu mpoexTupoBaHHM (YHIAMEHTOB OIOP MOCTOB IIyOHHA 3al0KEeHHUS
MaCCHBHBIX M CBalHBIX (DYHIaMEHTOB OIpenelsieTcss M3 YCJIOBHs IPOYHOCTH
(yHIaMEHTOB 110 'PYHTY H YCTOHYHMBOCTH CIIOEB IPYHTA, IPOPE3aeMBIX (hyHIaMEHTOM.

8.2.37 Ilpu HeoOXOAMMOCTH MOTpyKeHus cBail Ha GONBILIYIO T1y6HHY Yepes ClIoH
cnabbIX IPYHTOB JOIYCKAeTCs HCIONB30BATH CTalbHBIE CBaW W3 TPyO WM cOHOPHBIX
’Kee300eTOHHEIX 000JI0YEK, a TAKKE MOHOJIUTHEIE JKene306eTOHHEIE CBal B CTAIBHEIX
Tpybax u >xene300eTOHHbIX 06GOmOYKax, OCTaBIAEMBIX B rpyHTe. Ha NOBEpPXHOCTH
CT&JbHBIX CBaii HEOOXONMMO HAHOCHTH TIOKPBITHE, CTOHMKOE K 3IEKTPOXMMHYECKOM
KOpPpPO3WH B BOJOHACHIIIEHHBIX IPYHTaX, BOINHOH cpelle M 30HE IIEPEMEHHOTO
yBnaxHeHus. JKenezobeToHHBIE KOHCTPYKUMHM CBail MOJDKHEI OBITH 3alMINEHBI OT

BO3JIeHICTBUS arpecCHBHOH Cpejbl.

8.3 Harpy3kH u BoigeiicTBHA

8.3.1 Ilpx NpOEKTHPOBAHMH MOCTOB CEMCMUYECKUE HATPY3KH CJENYeT YYMTHIBATH
COBMECTHO C [IOCTOSHHBIMHM HarpyskaMu (BO3ZEHCTBHAME), CHJIaMH TpEHHS B
MOABHKHEIX OMOPHBEIX YacTAX, HAarpy3kaMH OT ITOABK)KHOIO COCTaBa JKENE3HEIX,
4BTOMOOH/IBHEIX M FOPOJACKMX JIOPOT, & TaKikKe C U3MEHEHUEM CBOMCTB IpyHTa, 6eToHa,
CTAIH U APYTMX MaTepUasioB (KOHCTPYKIMH) MPH CEHCMHYECKOM BO3AEHCTBHH.

8.3.2 K nmocTosiHHEIM HarpyskaM (BO3[eHCTBHAM) 0c000T0 COYeTaHusl OTHOCATCS:

- Harpy3Ka oT cobCTBEHHOI0 Beca KOHCTPYKIIHH;

- THAPOCTaTHYECKOE AaBiieHne (B3BelluBarolee AeHCTBHE BOIBI);

- JaBJIEHHE ITOTOKA BOJEI HA OITOPEI,

- BO3[IEHCTBHE YCaJIKU U Moja3ydecTH OGeToHa;

- BO3JEHCTBHE OCaIKH IPYHTA;

- BO3JICHCTBHE MPEIBAPUTENBHOIO HANPKEHUS JKele300eTOHHEIX KOHCTPYKLIHIA;

- PETYJNIMPOBaHKE YCHIIHHA B CTANBHBIX MPOJIETHBIX CTPOSHHSAX C JKEIe300eTOHHOM

IUTATOH IIpoe3Kel 4acTH.
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8.3.3 Koadpdununent magexsoctu Yr K TIOCTOSHHBEIM Harpy3kam B COYETaHHH C
CEHCMHYECKUM BO3/IEHCTBHEM NpPUHHUMAIOT DABHBIM CPENHHM 3HA4CHHSM Yr,
npuBeneHHbM B CIT 35.13330.

8.3.4 CHJIBI TpeHHs B TOABHIKHBIX OTIOPHBIX YacCTiAX KATKOBOTO, CEKTOPHOTO U
BAIIKOBOTO THIIOB, TAaHIEHIHWAIBHBIX M IUIOCKMX METANIMYECKMX OMNOPHBIX YacTsX,
OMOPHBIX HacTAX C MPOKJIaJKaMH U3 (PTOPOILIACTA, & TAKKE B KAYAIOLMXCS CTOMKAX W
noZiseckax  ompenensior no ykasammam CIT 35.13330, momaras cuisl TpeHwus
ACHCTBYIOLIMMH B HEGIATONPHATHOM /115l PACCYHTHIBAEMOI KOHCTPYKIMH HalpaBJeHHH.

8.3.5Ilpu ompeneneHMH CHI TPEHHS B MOBHKHBIX OMOPHBIX YacTAX C
TPOKJIaAKaMHU U3 (TOPOIIacTa, paboTAIOIMMH COBMECTHO C TIOJIMPOBAHHEIMU JTHCTAMH
3 HEPXKABEIOLIEH CTa/lH, HODMATHBHOE 3HAYCHHE KO3((HIMEHTa TPEHHS HAXO/IAT pu
TEMIIepaType BO3[yXa, paBHOW CpeJHEromoBOll TeMmIepaType B MecTe CTPOHTENBLCTRA
obBekTa.

8.3.6 Ilpu onpezenenns Harpysok Ha aHKEpHEBIE OIIOPBEI Hepa3pe3HbIX MOCTOR
PaBHOJCHCTBYIOLIYEO CHJ TPEHHUS, IPUIOKEHHEIX K IPOETHOMY CTPOEHHIO CO CTOPOHEI
TIOABHIKHEIX OIIOPHBIX YacTeM, JOMycKaeTcs NIPUHHMATE PaBHOH HYIIIO.

8.3.7 CoBMecTHOE JieiicTBHE CefiCMHUYECKHX Harpy3oK ¥ Harpy3ok OT NOIBHXXHOIO
cOCTaBa, BKIIOWAs CHIy TOPMOXEHHsS, TpeOyeTcs ydHTHIBaTH IPH MPOEKTHPOBAHHH
JKENEIHONOPOXKHBIX ~ MOCTOB  Ha  CKODOCTHBIX ~MArHCTPAlliX, MaruCTpaliX
[PEMMYIIECTBEHHO MacCaKHPCKUM OBHXEHHUEM, 0co6orpy30HanpsKeHHbIX
MarucTpaliix | Xej1e3HOJ0POXKHEIX MarkucTpassix kareropuii I-1V mo CIT 119.13330.

8.3.8 Harpysku 0T aBTOMOGMIEH COBMECTHO C CefiCMHYeCKHUMH Harpyskamu
YUHMTBIBAIOT IIPH TIDOSKTHPOBAHHH MOCTOB Ha aBTOMOGHJIBHBIX JOpOrax o6Iuero
none3oBanuA Kateropui I-IV no CIT 34.13330, a Taxxke CKOPOCTHBIX FOPOACKHX
AOpOrax u MaruCTpajibHBIX YIHLAX 001IEropoICKOro H paiiloHHOTO 3HAYEHHH.

8.3.9 CoBmecTHOE JIeliCTBHE CeHCMHYECKHX Harpy3oK ¥ Harpy3ok OT [OIBHKHOIO
COCTaBa NIONyCKaeTCs He YYUTHIBATE TIPU MPOSKTUPOBAHHH JKENE3HONOPOXKHBIX MOCTOR

Ha moporax kareropuii V mo CIT 119.13330, Ha BHEIIHWX MONBE3MHBIX NyTAX U
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BHYTPEHHHX Iy TAX MPEINPUITHH, MOCTOB Ha BEIOMCTBEHHEIX aBTOMOOMIIBHEIX IOPOTax
(3a MCKITIOYEHHEM CITyyaeB, OTOBOPEHHBIX B 38laHMH Ha IIPOEKTHPOBAHHUE).

8.3.10 CeficMuveckue Harpy3ky He clefyeT YYHTHIBATH COBMECTHO C HArpy3KaMu
oT TPAHCIIOPTEPOE H T'OPH30HTAJIEHEIX IIOHBpE‘-IHLIX YAapoRB IMOIBHXXHOI'O COCTaBa IIpH
pacyere XeIe3HONOPOXKHBIX MOCTOB, a TaK)Ke C Harpy3KaMH OT TSKENbIX OJHHOYHBIX
YETBIPEXOCHBIX TPAHCIIOPTHEIX efUHHI 1o cxeme HK, Harpy3kaMu oT TOPMOKEHHS U OT
yZapoB aBTOMOOMJIEH B OrpaXkJeHHEe IMpOe3Ked uacTH IMpH pacyeTe MOCTOB Ha
EI.BTDMDGHJILHBIX H I'OpoOICKHX Joporax.

8.3.11 HopMaTHBHYIO BEpPTHKAIBHYIO HATPY3KY OT MOABHIXHOIO COCTABA JKEI3HBIX
Aopor cnenyeT IpUHMMare B BHAE PABHOMEPHO paclpefeleHHOH Harpy3kH
HHTEHCHBHOCTEIO €K, TC/M, 3arpyas OOMH MyTh Ha MocTy. Ilokasatens K,
obo3Hayalomuii Knacc Harpysk, [is KalNWTalbHBIX COOpYKeHHH paBeH 14,
Kosuurenr €, yquTIBaolHii OTCYTCTBHE B TTO€3/Ie TKENBIX TPAHCIIOPTEPOB, PABEH
0,85 npu ukHe 3arpyxerns g0 25 M u 1,00 npu qmune 3arpyxenus 6osee 50 m. Ipu
JUIMHE 3arpyeHust oT 25 10 50 M k03 PUIMEHT € ONPEeIAiOT 10 HHTEPIOJIAIIHH.

8.3.12 [lna »xene3sHONOpOXKHEIX MOCTOB, PACIIONIOKEHHBIX HA KPHBOH B ILIaHe,
dnexye‘r YYHUTBIBATb FOPU3OHTAJIBHYIO [OIEPEYHYIO HArpy3Ky OT LIeHTpoDexKHON CHIIEL,
onpenemsieMyto cornacio CIT 35.13330.

8.3.13 HopmaTuBHasi BepTHKaJllbHas Harpy3ka OT [IOABHXKHOTO  COCTaBa
aBTOMOOMIIBHBIX M T'OPOJCKHX JOPOr C KaXJOH IONOCH! ABMIKEHUS I KAITHTAIBHBIX
COOpPY)XXEHHH TpHHMMAaeTci B BHJE paBHOMEPHO pACIIpeNeNeHHON Harpy3Ku
uHTeHCHBHOCTRIO 0,1 K Tc/M, rie nokasarens K pasen 14.

8.3.14 Ilpy onHOBpEMEHHOM 3arpy)KeHWH MOByX H 0oee TONOC JIBHKEHUS
WHTEHCHBHOCTE HArpy3Kd OT aBTOMOOMIEH cO BTOpOH M MOCIEAYIONMX IIOJIOC
YMHOXAIOT Ha KO3 QHIHEHT MOJOCHOCTH S,, paBHElii 0,6.

8.3.15 I'lpu yuere celicMu4ecKoro BO3AeACTBIA AMHAMHYECKHH KoahduuenT 1 +
lL K Harpyskam OT TPaHCIIOPTHEIX CPEICTB JKEIIe3HBIX, aBTOMOOHMIIEHEIX U TOPOACKHX

JOpOT CYHTaIOT paBHEIM 1,0.

prEd|
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8.3.16 Ilpu onpeneneHuyu pacyeTHOM HArpy3KH OT TPAHCIIOPTHBIX CPECTB HA MOCTY
CIIENYET HCXONUTh U3 AOIYCTHMOH BEPOATHOCTH 5 % MOSBIEHHS Ha MOCTY BO BpeM:
3eMIIETPSCEHUs paCYETHOH WM Oosiee TSKEIOM MONBMKHOM Harpysku. IlompaBka Ha
BEPOATHOCTE OJHOBPEMEHHOI'O BO3NEHCTBHA HA MOCT CTATHCTHYECKH HE3aBUCHMEIX
Harpy3oK JIOCTUIaeTCsi YMHOXEHHEM pacueTHBIX HAarpy3ok Ha Ko3()GhHIHMEHTH
COYETaHHUS.

8.3.17 KoadpuuueHT codetaHus 1) clieyeT NPUHAMAT PaBHBIM:

1,0 — 1oms TMOCTOSIHHBIX HATPY30K M BO3AEHCTBHH, cellCMHYECKHX Harpy3ok,
YYHUTBIBAEMBIX COBMECTHO C IMOCTOsHHBIMH Harpy3KaMH M BO3[IEHCTBHIMH;

0,8 — nns celficMUYeCKUX HATPY30K, AeiCTBHE KOTOPBIX YYHTHIBAETCA COBMECTHO C
HarpyskaMH OT IOJBI)KHOI'O COCTaBa JKENE3HEIX, aBTOMOOHIBHEIX U TOPOJCKHX JIOPOT;

0,7 — 11 Harpy30K OT MOJBUIKHOTO COCTABA JKeJIe3HBIX JOPOT;

0,5 — Anst HArpy30K OT MTOBHXHOIO COCTABA ABTOMOOUIIEHEIX M rOpPOJICKHX JOPOT.

IIpumMeuanue — Jlma MocToB Ha 0cOBOTPY30HANPSKEHHEIX KENE3HOJOPOXKHBIX
MarHCTpajisiX, Ha aBTOMATHCTPANAX KaTeropHH [A, CKOPOCTHBIX J0pOrax H MAardCTPalbHEIX YIIHIAX
06ILEropoACKOro 3HaueHHs KOdpPUIMEHT COYETaHMS K HATPY3KaM OT TPAHCIOPTHBIX CPEICTE MOMKET

OBITh yBEIHYEH 10 COrJIACOBAHHIO C 23AKA3YHKOM HCXO/IA H3 PacUeTHOH HHTEHCHBHOCTH [BMIKEHHS.

8.3.18 BerpoBas u NiefloBast Harpy3KH, Harpy3ka OT HaBaJla Cy0B, TEMIIEPATyPHbIE
KITMMaTHYECKHE BO3ACHCTBHS H BO3JCHCTBHE OT MOPO3HOT'0 ITyY€HH s [PYHTa COBMECTHO
C CEMCMHMYECKMMHM Harpy3KaMH He YYHTBIBAIOTC.

8.3.19 CelicMudeckue Harpy3ku, COOTBETCTRYIOLIME TOIYKaM CHiol 7 6alioB u
GOJIEE, AOJDKHEI YYHTEBEIBATECA COBMECTHO CO CTPOHTEIEHEIMH HarpyskaMH IpH
I[IPOCKTHPOBAHHWH MMHJIOHOB BHCAYHWX W BaHTOBBEIX MOCTOB KJIacca ceficMocTtolikocTH .
CeiicMuyeckas Harpyska OT Macchl IHIOHA, ONMANYOKH M OPYyrux 06ycTpoHCTB
OIIpelnelIdeTCsd HCXonsa H3 CpelHET0 HHTepBaila BPEMEHH MEXIY 3EMJICTPACCHHAMH
pacueTHoH cuibl 7= 100 ner.

8.3.20 Mi3sMeHeHHe NpH 3eMIeTPACEHHSIX CBOMCTB rpyHTa, GETOHA, CTalli M APYTHX
MaTepHanoB (KOHCTPYKLMiA) yauTeiBaeTcs cortacHo CIT 22.13330, CIT 24.13330 u CIT
14.13330.
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8.3.21 CelicMu4ecKue Harpy3Ky Ha MOCTBI CIEAYeT YHHTEIBATE B BUJIE CHJI HHEPIIUH
4acTel MOCTa M MOOBHXKHOIO COCTABA, YBEIHYEHHOIO (celicMMYeCKOTr0) JHaBIeHHMS
TPyHTa HAaCEINEH OAXO/IOB Ha YCTOH, a TAKKe B BUJE CHII HHEPLIMM OT [PHCOENMHEHHEIX
K OIlopaM MacC BOABI W pa3XWXEHHOro rpyHra. IIpu omnpenmeneHu celCMHUYECKHX
HArpy3oK, ACHCTBYIOIIMX BJOJb OCH MOCTA, Macca >KeTe3HOJOPOXKHOTO COCTaBa He

YYHUTHIBAETCH.
IIpumedanne — IIpH NPOEKTHPOBAHHH MOCTOB HEpaspe3HoH, paMHOH M apoYHOH CHCTEM
CNENYCT YHUTRIBATE NONOJNHHMTENBHBIC YCHIMA B KOHCTPYKIHSX, BO3HMKAIONIHE H3-3a pasIHdus
HaUbOJIBIIHX aMILTHTYM ¥ aCHHXPOHHOCTH TOPH30HTAIBHEIX KojleGanuii BIob | [IONEPEK OCH MOCTA
(pyHIAMEHTOR MOCTOBEIX ONOp TpH CYIIECTBEHHOM pasIHYMH HX OCHOBaHHH MO celCMHYECKHM

CBOMCTBaM.

8.3.22 CelicMuyeckre Harpy3Ki OT MacC MOCTa CJIEYeT OIPENENATE ClIEeKTPAIBHO-
MOJAIEHEIM METOJIOM C yHeTOM yHpyrux AehopMaluil KOHCTPYKLMHA M MOTATIMBOCTH
PECCOp JKeIe3HOAOPOXKHOIO cocTaBa. Mcmonb3yeMble NpH BEIYHCIEHHH CHJI MHEPLUH
ANHAMHYECKHE MUCKPETHBIE CXEMbI COCTABRIISIOT AJIS MOCTA B LIEJIOM MJIH /IS OTAENBHEIX
YacTeld MOCTa, SBIAIOIIMXCA CaMOCTOATENEHEIMH KoIeGaTebHBIMH CHeTeMamu. B
ODOCHOBAHHBIX CITy4asX NOIYCKAeTCs BBINONHATH PACYET [0 YIPOLICHHEIM cXeMam,
BHIPA0OTAHHBIM  NPAKTHKOM INPOEKTHPOBAHHA M  yYHTHIBAIOLIAM CHMMETPHIO,

ONHOPOJAHOCTE M IPYIHe CTPYKTYPHEIE OCOOEHHOCTH KOHKPETHOIO COOpYKeHH.

IIpumeuanue — Ilpn NPOEKTHPOBAHHE MOCTOR KIacca CeHCMOCTOMKOCTH I crenyer
BEINIOJIHATE IIOBEPOYHEIE PACYETHI HECYIIHX KOHCTPYKLHH Ha BO3NEHCTBHE B BHIE aKceJieporpamMm
koneOaHHi TPyHTa, COOTBETCTBYIOIMX CEHCMHMYHOCTH paiioHa CTPOHTENLECTBA, C MPHBEJECHHEM
BEIOPaHHBIX 3aITHCell K akceeporpaMMaM TONYKOB pacueTHOH /A COOPYMKEHHS CHIIEI YMHOKEHHEM
YCKOpEeHHH Ha IonparoyHble K03 HIHEHTE cornacko 8.3.30.

8.3.23 Ilpu ompeneneHHH ceHcMHYeCKOl HArpysKw, HallpaBJI€HHOH BIONEL OCH
0ai04HOro MoCTa, Clle/lyeT CYUTATh, YTO TIPH CEHCMUYECKOM BO3AEHCTBUY CHIIE] TPEHHUSA
B KaTKOBBIX, CEKTOPHBIX U BaJIKOBBIX ONOPHBIX YaCTsX, OIOPHBIX YACTAX C MPOKIATKaMH
u3 ¢ToporiacTa, a TaKKe B KayalOIIMXCA CTOMKAX W IOIBECKAX NPEO/I0JIEBAIOTCA.
PacueTHBle cXeMBI COCTaBIAIOT IS OTAENBHBIX YacTeit MOCTa, COCTOSAIIMX H3 OIHOMH

OMOpEl M HEMOJABKXXHO ONEPTHIX HA HEE MPOJIETHBIX CTpOeHMil. JIMHaMHYecKyro
= 29
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PacdeTHyIO0 CXEMY NPHHHMAIOT B BHJIE YIPYrO 3aKpeIIeHHOTO B TPYHTE CTEPIKHA WIIH
CTEPXXHEBOW CHCTEMEI, HCIIBITHIBAIOIIMX MepeMEIleHHs B IUIOCKOCTH Mocta. Maccy
IPOJIETHBIX CTPOSHHUH, HMEIOIIUX MPOONEHO-HETIOABHKHEIE OITOPHEIE YACTH Ha JaHHON
OTOpe, OTHOCAT K YPOBHIO LIADHUPOB HEMOABHIKHBIX OMIOPHEIX YacTeH.

8.3.24 Ilonepeunyro Kk ocu 6amo4HOrO MOCTa CEHCMHMYECKYI HArpys3Ky
HAOIIYCKAE€TCA OIIPEOeNnATs ANId OTIAENBHBIX (bpaFMEHTDB COOPYKECHHA, COCTOAIIHX H3
OZIHOH OMOpPEI ¥ TPHCOEAMHEHHOH K OINOpe MacChl, PABHOM IIOJIOBHHE MACChI JBYX
NPUMBIKAIOIIAX TPOJIETHBIX CTpoeHHH. PacyeTHyr0 cxemy ¢parMeHTa MOCTa
IPHHUMAKT B BHOE YIPYTo 3aKPENIeHHOrO B IPyHTE BEPTHKAJBHOIO CTEPIKHS HIIH
CTEPXKHEBOH CHCTEMEI, MWCIBITBIBAIOIINX TIepeMeLIeHMs M3 IUIOCKOCTH MOCTA.
IIprcoenuHeHHyI0 Maccy MPOIETHEIX CTPOEHHM OTHOCAT K MX LEHTpaM TskecTd. IIpu
COYETaHMM CEMCMHYECKOro BO3JEeHCTBUS C HarpyskaMH OT IOABHXKHOIO COCTaBa
KENE3HBIX, aBTOMOOHIBHEIX ¥ TOPOJCKHX HOPOT B PACYETHOM CXEME YUMTHIBAIOT TAKKe
[IOJIOBHHY CyMMapHOH MAacCChl BDEMEHHON BEPTHKAIbHOH HAarpy3KH Ha IPHMBIKAOLIMX K
OMOpE MPOJIETHBIX CTPOSHHUIX.

8.3.25 Ilpx BBEIYHCIEHHMHM CHJI UHEDIMH B CHCTEME MOCTa CIEAyeT HCIIOIb30BaTh
JAUCKPeTHbIE pacyeTHble cxeMbl. HOpMaTHBHEIH Bec KOHCTPYKIIHH H IIOJIBH)XHOI'O
COCTaBA YMHOXAIOT Ha KO3()QHUUHEHTH HANEKHOCTH, TOJOCHOCTH M COYETAHHI.
CobcTBennsli Bec (Maccy) MOABOIHEIX YAcTel Orop U QyHIaMEHTOB ONpPEAENAIOT 6e3

y4deTa rHIPOCTATUYECKOr0 JaBIEHHS.

Ilpumeuanue — [Ipu onpeneneHny CHI HHEPLHH OT MACC ONOPHI ¢ GYHAAMEHTOM B BHJE
CBaiHOTO POCTBEpKA JOMyCKaeTcsd CYHTATh CBAH HEBECOMEIMH. [IpH 3TOM pacyeTHmll Bec (Maccy)
IUTHTEI POCTBEPKA YBeNH4YHBaOT Ha 25 % cymMMapHoro eca (Maccel) cBai.

8.3.26 Ilpu ompeneneHWH CHI MHEPUMH eIUHWYHBIE [EpPEMEINEHUS TOYeK
PACIIOJIOKEHUSA COCPENOTOYEHHBIX TIPY30B B CHCTEME HaXONT C Y4eToM paboTEHI
KOHCTPYKLMH ¥ OCHOBaHMH Omop mocta B ympyroi craguu. Jedopmarmu peccop
MKeJIe3HOI0POXKHOI0 [TOABHIKHOIO COCTaBa YYUTHIBAIOT coracHo 8.3.29,

8.3.27 EnuHuunkle nepeMelueHus Omopel ¢ (QYHAAMEHTOM MEIKOT0 3al0XKEHUS
ClielyeT BBEIYHUCIATE, CYMMHpPYs YNPYTHE MEepeMELIeHHs Tela OTOpPHI BEIIIE IMOAOILIBEL

” R
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(ynnamenTa, ompenenseMble [O IPaBUIaM CTPOUTENBHOW MEXaHHKHM CTEP)KHEBBIX

CHCTEM, C NEPEMELLIEHUAMHE OT YIIPYroro noBopora (yHIaMeHTa B IPyHTE.

IIpumeganue — Jlnd IPyHTOB C YCIOBHBIM CONpPOTHBIEHHeM cxaruio R = 50 to/M®
SMHHYHBIC TIEPEMEIIEHHs OT MOBOPOTa (YHIAMEHTA MENKOTO 3al0EHHS B IPYHTE MOryT He
YUUTBIBATHCH.

8.3.28 EnunuunEle nepeMenieHus onopsl, MMerollell GyHIaMeHT B BHAE CBaHHOIo
POCTBEpKa, Clie[lyeT HaXOOHTh C YYETOM NOPH3OHTAJIEHOIO IepeMelleH s H I0BOPOTa
TUIATBI pOCTBepKa. BiusiHue ceicMUYecKoro BO3AEHCTBHSA Ha yCIOBHS 3a/IeNIKM CBail B
BOJIOHACBHILIEHHBIX TMECKaX M ClabbIX ITTHMHUCTEIX TIPYHTAX HMJKE BEpXHEH IPaHHMIIEI
pacyeTHOH TOJIIIY IPYHTA, IOIYCKAETCs YIUTHIBATE MyTeEM CHIDKeHHA Ha 30 % 3Ha4YeHui
ko3 uienTa nponopuuoxansHocty K, mpusenennsix B CIT24.13330,

8.3.29 IlepeMenienne Momepex OCH MOCTA IEHTPA TSXKECTH IKEJIE3HONOPOIKHOIO
IOJIBHXHOT'O COCTaBa, PAacIIOI0XXEHHOTO Ha BBICOTE 2 M OT YPOBHS T'OJIOBOK PENILCOB, OT
NPUIOKEHHOH B 5TOM LIEHTPE TOPH30HTAIBHOM €QMHHYHOM CHJIBI, IIPOHUCXOMMAIIEE 3a
CUeT yNpPYIruX Aedopmaiiuii peccop, M/TC, ClieAyeT ONpeNersiTh [0 (GopMyJIe

5= E;’—E, (8.3)
rae ( — pacueTHBIf Bec MOIBHXXHOIO COCTaBa, ONpPENENsAeMBIH Ui OTAENBHBIX
(parMeHTOB COOpYsKeHus coriacHo 8.3.24.

8.3.30 PacueTHas celficMHYecKas Harpy3Kka OT Macc MOCTa, IPHJIOXKEHHAS B TOUKe k
H COOTBETCTBYIOIIAs {-My TOHY COOCTBEHHBIX KoJiebaHHil CHCTEMBI, ONPENENSeTCs 110
bopmyie

Sik = K1 K K3 KoKy ABim i Qe (8.4)
rae Ky — koG puuyenT, yauTEIBaIOIMA BIMAHIE Ha CEHCMUYECKYIO HATPY3KY CHUKEHHUSI
KECTKOCTH COOPY)KEHH: U yBETHYEHHE PacCeSHHA SHEPrHH KoJieOaHMii H3-3a TOSBIEHHS
TPELIHH M IUTACTHYECKHX JieopMaluii B KOHCTPYKIHAX ¥ IPYHTaX OCHOBAHHS,;

K; — k03 puULIHeHT, O3BONAIONIHHI YTOYHATE HCXOJHYIO CEHCMUYHOCTD 110 JaHHBIM

0 CEHCMHYECKOM PEXUME MECTHOCTH;

i, 31
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K3 — xoaddumment umxeHepHO-reonornyeckoifi 06CTAHOBKH Ha Y4YacTKe
CTPOMTE/ILCTBA,

Ky — xoadunment penseda MecTHOCTH, onpenenseMsiit pacHeToM IO AaHHEIM
H3BICKaHHH;

Klp — K03()QUIIMEHT, YYUTEIBAKOIIMI OTKIOHEHNE IeKpeMeHTa Koyiebauuil 06sexTa
OT CTaH/APTHOI'0 3HA4YEHHA, B TOM YMCJI€ 3a CUeT paboThl AeMII(epOB;

A — COOTBETCTBYIOIUAS WHCXOHHOH CEHCMHYHOCTH HaM6ONBIIAs aMIUIUTyAa
YCKOpeHUs KONleOaHuH IPYHTA, BEIpaXKeHHas B 0JIAX YCKOPEHHS CBOGOLHOTO MAIEHHUS,

Bi — ko> uIMEHT NMHAMHYHOCTH, COOTBETCTBYIOLIMIA [-My TOHY COOGCTBEHHBIX
Konebanuit MocTa;

Nix — K03QGuLIHEHT GOopMBI KONebaHHii MOCTa;

Q) — OTHeceHHhI K Touke k pacueTHhIN Bec COOPYKEHHs, OINpelenseMblii B
HeOOXONMMBIX CHyYasX C y4ETOM IPHCOSAWHEHHOH K OTIOpaM MacChl  BOJIBI
(pas)KM)KEHHOTO [pyHTa) M HAarpy3oK OT IOABHXKHOIO COCTaBa JKEIe3HbIX,
aBTOMOGHIIBHEIX U TOPOJCKHX JOPOT ¢ KO3(OUIHEHTOM HANeKHOCTH TI0 Harpyske vy
cornacHo CIT 35.13330.

8.3.31 Koagduiment K; ciemyer npHHUMATS paBHBIM:

0,50 — 1151 MoCTOB Kitacca ceficMOoCTORKOCTH I ;

0,37 — nna MocToB Kiacca ceiicMocToiikocT I1;

0,25 — nns MocToB Knacea ceiicmocToiikoctu 11

8.3.32 Ilonpasounsle koahduumenTs! K, u K3 onpenensor 1o AaHHbIM
U3BICKaHHH 10 (popMyIaMm:

K, = 25kp, (8.5)
K = 25w, (8.6)
rae Slclp — NOIpaBKa Ha CEHCMHUYECKHH PeXXUM MECTHOCTH 10 JaHHBIM U3BICKAHMI,

81,p — monpaska Ha HHXEHEPHO-TEONOTHYECKHE YCIOBHUS TI0 JAHHBIM H3BICKAHMIL.

rp
8.3.33 Koadduument Ky, onpenensercs mo dpopmyite

. (B rAECH
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1,5
40h+1

Ky = + 0,5, (8.7)
rae h — oTHOcHTeNBHEIH KO3(OMIUMEHT 3aTyXaHHs [0 OCHOBHOM (opMe KonebaHwuit
COOPYKEHHS B JIOJAX KPUTHYECKOTO 3aTYXaHMUsl, ONpeIesieMbIii Ha OCHOBAHHH JaHHBIX
JAHAMHYECKHX HCTIBLITAHHH OIIH3KUX 10 KOHCTPYKLHMH COOPYKEHHIA.

s coopyXeHuil, He HMMEIONUIMX MCIBITAHHBIX AHAJIONOB WM 060pYI0BaHHBIX
racuTeNsMM Kojebauuii, koadduIHeHT h HaXONAT NOCPEACTBOM pacyera MOrIOLEHHs
DHEPTHM KoneOaHWH, YYMTBIBAIOIIETO XapaKTEpUCTHKM IIOTJIOIIEHUS SHEPIHH B
OKpYarolleH cpelle, KOHCTPYKIHAX COOPYKEHHUS U racuTeNax Konebanuii (mpunokeHue
B).

[IpuMeyanue — B 3aBHCHMOCTH OT Pe3yJILTATOB JMHAMHYECKHX MCIBITAHMH M pacueTa
BIIMAHHA CPEOEI KOHCTPYKIHH COOPYIXKEHHA H ,E[EMHC])EPDB Ha [IpOoIECC 3aTyXaHHAd KORBﬁHHHﬁ 3HAYECHHE

kosppuumenta Ky, npunumaror ot 0.7 mo 1.5. IIpH OTCYTCTBHH JaHHBIX 00 OTHOCHTENHHOM
koa(puHenTe 3aryxanus i nqomyckaercs npuHuMarts Ky = 1,0.

8.3.34 A — cOOTBeTCTBYIOIIAS UCXOMHOM CeHCMHYHOCTH HAHGONBILAS aMIUTUTY/Ia
YCKOpEHHH TOpHM3OHTAIBHEIX KolebaHWi rpyHTa, BEIpa)KEHHas B HONAX YCKOPEHHS
cBobomHoro mazxenus. 3Hauenue A mpunumaercs pasuemv 0,1; 0,2; 0.4 u 0,8 mpm

HCXOOHOH ceHCMHYHOCTH 7, 8, 9 1 10 6annos no mxkane MSK-64 cooTBETCTBEHHO.
IIpuMeyanue —IIpH NPOEKTHPOBAHHH MOCTOB Ipou3BeneHue ko3huumentos Ky, K3, K, u
BenMuuHEl A npuHuMaerca He Gomnee 0.4.
8.3.35 Haubonrelnee ycCKOpeHHe BEepTHUKANBHBEIX KONeGaHWM TpyHTa MONTYYaroT

YMHOXXEHHEM HaWOONBIIEro YCKOPEeHHs TOPH3OHTAIBHBIX KojleOaHHH Ha NepexOaHBIH

ko3QGuUMEHT My, = 2/3 114 y4acTKOB BONM3H CefiCMHYECKHM aKTHBHBIX Da3liOMOB
(yHaneHHBIX OT HEX MEHEE YeM Ha CPeIHIO I1yOuHy 04aroB 3eMIIETpSICEHHH B paiioHe
CTPOHTENECTBA) H My, = 0,5 Mt IPOYMX y4acTKOB.

8.3.36 KospduureHt OuHaMHYHOCTH [3;, COOTBETCTBYIOIIHH i-My TOHY
coOCTBEeHHEBIX KonebaHUH COOPYKEHHS W OTHOCHTEIHHOMY KO3(GQHLHMEHTY 3aTyXaHH:
h = 5 %, cnemyeT HAXOAUTE B 3aBUCHMOCTH OT KATErOPUM IPYHTA PACYETHON TOJIIH 110
CEeHCMHUYECKMM CBOMCTBaAM H IEpHOAY COOCTBEHHBIX KosiebaHH#i coopyxenus T; mo

4 :._. A ]: - :. kg
!ﬁ-' 3 R FTLR s

Tabnune 8.1.
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I[Ipumeyvanue —[lngcoopyxennii kinacca ceiicMocToKoCTH | K03 dhULHEHT IMHAMUYHOCTH

JIOIyCKaeTCa YTOYHATE HA OCHOBAaHHMH aHanu3a 3anuceii konebGaHui TpyHTa BpeMeHHOH CeThiO

PETHCTPALHH 3eMJIETPICEHHH Ha YYACTKE CTPOMTENLCTERA.

Ta6bnuna 8.1 —Kospdunuents nuHaMuunocTH B; Ay rpyHToB Kateropuii I, 11,

III mo ceiicMHYeCKHM CBOMCTBAM

Kareropus | CeiicMuueckas KoadduimenTs AuHaMudHOCTH B;
TpyHTa )KECTKOCTE
pacyeTHOH pacyeTHOH
TOJIIIH TIO TOJILM IPYHTA
ceticMudeckuM | pVs, T/(M*¢c)
CBOHMCTBaM
I Bonee 2570 Bi=1+15T;mpuT; =0,1c
Bi=25mpu0,1c<T; <0,3c
B = O‘T—T, HoHe meHee 1,0npu 03¢ <T; £18¢c
II Ot 655 no Bi=1+15T;mpuT; <0,1c
2570 Bi=25mpu0,1c<T; <05¢c
B; = -1-'%5, Ho He MeHee 1,0mpu 0,5¢<T; =18¢
I1I Menee 655 Bi=1+15T;npuT; <0,1c
Bi=25mpu0,1c<T;=0,7c
Bi = —1%, HO He MeHee 1,0 mpu 0,7c <T; <18¢c

8.3.37 KoapduuueHr dopMmel xonebaHHM COOpYKEHHS CIENYET BEIYHCIATE I10

thopmye

34
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TAC Xy M Xjj — CMEIIEHHS COOPYXEHHs pU COOCTBEHHBIX Konebanusix o i-if hopme B

TOYKax k u J;
@ — pacyeTHBIi BeC COOPYKEHHs], OTHECEHHEIH K TOUKe Ji

IIpumeuanne — [IpH pasnHuuH NEPEHOCHBIX yCKOpeHMH Macc, B TOM 4YHcie H3-3a
HEOJHHAKOBOH HHTEHCHBHOCTH MM HECHHXPOHHOCTH KojeGaHMil IpyHTa B OCHOBAHHAX OTIOp MOCTAa,
CHAEOyeT HCnoip30BaTE 0000Omennyio ¢opmyny (B.39) npunoxerus B s onpeneseHus

k03 puimenTa hopMel konebanuit coopyKeHHS.

8.3.38 CelicMuyeckoe [aBleHHE HEAPMHUPOBAHHOIO IPYHTA HACHIMH MOIXOAA M
TPYHTa 3aCBIIKH I1a3yX KOTJIOBaHAa Ha KOHTAKTHDPYIOIIHE C TPYHTOM IIOBEPXHOCTH Tela
YCTOA M (PyHIaMEHTHOM IIUTEI CO CTOPOHEI HACHINM ClIEAyeT ONPEEST C yIETOM CHJI
HHEPIHH B IPYHTE M HM3MEHEHHMs YIjla BHYTPEHHEr0 TPEHUS TIPH CEHCMHYEcKOM
BO3eHCTBYH. HakiioH 3a/iHelt rpanu ycTos, TpeHHe MeXAy TPYHTOM U 3afHeil IpaHbio
ycros ($yHIaMEHTHOM ILTHTEI), IaBleHHe TPYHTA KOHYCA M 3aCHITKM Nas3yX KOTIOBaHA
CO CTOPOHEI NTPOJieTa AOIYCKAETCH HE YUYUTEIBATE.

8.3.39 PaBHOfeHicTBYIOIAas ~ PacCYETHOTO  CEHCMMYECKOTO  TOPH3OHTAIBHOIO

AaBlieHHs TPYHTA ONpenenseTcs mo hopmyie
1
E= EYBHZIJ-C: (89)

TA€ Y — YHeNnbHBIH BEC IPyHTa HACKIIM, ONpefeliseMbl ¢ y4eToM Kos(dHIMeHTa
HajexxHocTH yrno 8.3.3 u CIT 35.13330;
B — pacuetHas wMpMHA yCTOS B INIOCKOCTH 38JHMX TpaHel, Ha KOTODYIO
pacrnpeliesisercs ceACMUYEeCcKoe NaBlieHHEe IPYHTA;
H — BBICOTa HACHINH, CUMTAs OT MOAOLIBHI (YHIAMEHTHOH IUIMTHI 40 MOIOLIBEI
LA XETEe3HOAOPOXKHEBIX MOCTOB H IO HH3a JOPOKHOIO MOKPEITHS ABTOJOPOXKHEIX
4 TOPOJCKHX MOCTOR;
Hc — K03 dunuent 60KOBOro NaBIEHHs [PYHTA HACKIITH B YC/IOBHAX CEHCMHUYECKOro

BO3/IeHCTBHA.
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8.3.40 Koap¢uiuuenT 6G0OKOBOro [aBleHHMs] [ECYAHOTO TPYHTA HACHIIH He
AOIyCKaeTes ompezienaTs no Tabimuie 8.2 B 3aBHCHMOCTH OT HOPMATHBHOIO YIia

BHYTPEHHETO TPEHHS (g U CHJIBI PACYETHOTO 3€MJIETPSICEHHUSI.

IIpumevanne — 3uauenne @, CleLyeT npUHUMaTh o ykasauusm CIT 35.13330.

Tabnuma 8.2 — Koapduuuent 6oxoBoro JapieHns TPYHTA NPH celiCMHYECKOM

BO3JE€HCTBHH
HopmaTHBHEIH PacueTHas ceicMUYHOCTB, OauIbI
YIrojl BHYTpPEHHEro 7 8 9 10
TPEHHA Py
25° 0,45 0,50 0,62 0,98
307 0,37 0,42 0,52 0,81
357 0,31 0,34 0,43 0,68
40° 0,25 0,28 0,36 0.57
[Ipumeganune — [Ipu NpoOHEIX 3HAYEHHSX PACYETHOH CEHCMHMYHOCTH M IIPOMEXKYTOHHBIX
UHHAX YI7a @, KO3(QOHIHEHT . ONPEEIIIOT 0 HHTEPNOJALIHH.

8.3.41 IlpoMexxyTouHBlE ~ OMOPEI  MOCTOB,  pacHONOKEHHble B  peKax,
BOJIOXpaHMIHIAX, [MPOJMBAX H 3ajMBax, ClIeNyeT IPOeKTHPOBAThE C YYETOM
CEHCMHYECKOTrO JaBJIeHHs BOJBI M Pa:)KIKEHHOTO IPYHTA, €C/IM CyMMapHas riy6uHa
BOZI0EMa M CJIOs HEYCTOWYMBOI0 IPYHTA Y ONOPLI C y4eTOM OBIIEro pa3MblBa IPEBEINIAET
5 m. Ilpu onpenenenuu ryGHHBL BOIOEMA Y ONOPEI TOBEPXHOCTE IHA PHHEMAaeTCs 6e3
y4YeTa BOpPOHKH MECTHOI'O pa3MEIBa.

8.3.42 CelicMuueckoe NaBleHHEe BOJABI U PamKMKEHHOTO TIPYHTa HAXONAT Kak
FOPH30HTAJIbHYI0 MHEPIHOHHYIO Harpy3ky OT TMPHCOEJHHEHHEIX K I10ABOIHBIM
KOHCTPYKLHSIM Macc BOJBI U PazKMXEHHOr0 rpyHTa. [IpHcoefHHEHHEIE K OOpe MAcChI
AOITyCKaeTCs NPUHAMATL PaBHBIMM MaccaM BOJBI (Pa3)KH)KEHHOTO TPyHTa) B 00heMe
CBa¥l M IPYTHX YacTeil OIOpEL, MOTPY)KEHHbIX B BOIY W Pa3KUKEHHbIH TPYHT.

8.3.43 Ilpu onpenenieHuH HAarpy30K Ha CBaliHble (yHIaMEHTEI, TPOPE3atoLHe CIIOU

HEYCTOHYMBOTO IIpH 3EMIETPACEHMH DACYETHOH CHJBI BOJOHACKHIIIEHHOIO II€CKa,
36 z = ! e
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ClIeNyeT YYMTHIBaTh MOIONHHUTENBHYIO HAarpy3Ky Ha CBaM, BORHHKAIIIYIO TIpH
YIUIOTHEHHH TIECKa 110 OKOHYaHWM BHOpanuii. BenuuuHa NONONHUTENBHOH HArpy3Kd
paccMaTpHBaeTCs B BH/AE CHUIIBI OTPHIATENBHOIO (HalpaB/leHHOr0 CBepXy BHH3) TPEHHS
110 6OKOBO} [TOBEPXHOCTH CBak, BOZHUKAIOILEH [IPH YMEHBIIEHHH 005EMa 3aMOTHEHHBIX

BOJIOH 1TOP ¥ OCAJIKe Pa3KIKEHHEIX CJI0EB MECKa.

[IpuMedanue — JlonoNHUTENEHAS HATPY3KA B BU/IE OTPULIATENLHEIX CHJI TPEHHS HA CBAH He

YHHTBIBAETCA COBMECTHO C CHIIAMH HHEPIHH OT Macc IPYHTA, BOJEI H COOPYXKEHHA.

8.4 PacyeTh! Ha CeHCMOCTOHKOCTE

8.4.1 PacyeTbl MOCTOB C y4ETOM CEHCMHYECKHX HArpy30K Clie[yeT BHIIOJHATEH Ha
[IPOYHOCTE M YCTOHYMBOCTH HECYNIMX KOHCTPYKIMH, NPOYHOCTH M YCTOHYHMBOCTH
TPYHTOB CTPOHMTENBHOH ILUIOIIAKH, [0 OrPaHMYEHHIO MOBOPOTa HYHIAMEHTOB MEJIKOr0
3aJI0)KEeHHUs, IPENOTBPAIIEHHIO XPYIIKOTO pa3pyIIeHHs MIpeJBapUTENIEHO HalpsDKeHHBIX
JKeNe3006 TOHHBIX KOHCTPYKLUH U MPENENTbHO A0MYCTHMbIM OTHOCHTEIBHEIM JIHHEHHBIM
H YIJIOBEIM II€pEMELIEHHAM B IIMaHe CMEXHBIX CEKUMH MocTa, pasieleHHBIX
nedopMaIHOHHEIMHY IITBAMH.

8.4.2 PacyeTsl Ha TMpPOYHOCTE K YCTOMYMBOCTE TPOBOAAT [0 IpaBHIaM,
uznoxeHnsIM B CII 35.13330, CIT 63.13330, CIT 22.13330, CIT 24.13330, ¢ yueToMm
JOIIOTHUTENBHBIX TPeOOBaHUH HACTOSINEr0 CBO/IA ITPABHIL.

8.4.3 PacyeTHble 3HaueHHA CeHCMHYECKHX IIPOJONBHBIX H IONEPEYHBIX CHII,
H3rubaromuX M KPYTAIIHX MOMEHTOB CleQyeT HaXOMWTh IIOCPEINCTBOM pacdera
KOHCTPYKIMH Ha CEHCMMYECKyI0 Harpy3Ky, COOTBETCTBYIOUIYIO OTHAENBHEIM (opMmam

cobcTeeHHBIX KonebaHui 00beKTa, ¢ IOCIeAYIOINM BEIYHCIEHHEM YCHIIHI 1o GopMyie

N, = 1}Z"NE : (8.10)
7=l

rae N, — pacueTHOe yCHIIME B paCCMaTPHUBaeMOM CeYeHHH;
Ny — YUCTIO YYUTHIBAEMBIX B pacyeTe GopM COOCTBEHHBIX KoebaHui 06beKTa;

N; — ycunue B paccMaTpHBaeMOM CEYEHHH OT HArpy3KH, COOTBETCTBYIOLIEH i-H
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8.4.4 HanpsxeHHO-1epOPMUPOBAHHOE COCTOSHME 06BEKTA, PACCYUTHIBAEMOTO TI0
KOHCOIBHOH CXeMe, /OIyCKAETCsl HAaXOOUTh, HCTIONb3Ys CeHCMHYECKYIO HArpy3Ky OT

Macc, COOTBETCTBYIOLIYO HECKOJIEKMM (hopMaM cOOCTBEHHBIX KOIebaHU:
- 1,
; 2
S, =82, (8.11)
=]

The S — pacyeTHas ceHCMHYecKas Harpy3Ka OT MAacChl My,;

Sik — celicMMYecKas Harpy3Ka OT MAacChl My, COOTBETCTBYIOIas i-H (opme
cobcTBeHHBIX KoNebaHuii 00BexTa.

8.4.5 IIpu pacyere omop OamOYHBIX MOCTOB C IIPHCOEIUHEHHBIMH MAaccaMHu
NPOJNIETHBIX CTPOEHMH, IOJABHXKHOIO COCTaBa, BOABI M PazKMKEHHOIO IPYHTa Maccy
CHCTEMBI JOIIyCKaeTCs CYHTaTek cocpenoTtodeHHoH B 8—10 Toykax mo BEICOTE
COOpYX€HHs. YHCIO Y4YHTHIBaeMBIX B pacdere (GopM COOCTBEHHBIX KoJebaHHi
NPHHAMAIOT PaBHBEIM HHUCITY COCPEIOTOYEHHEIX MaCC.

8.4.6 Ilpu npoBepke KOHCTPYKIMH YCTOEB ¢ (pyHIAMEHTAMM MENKOTO 3aJI0KeHUS
Ha yCTOHYHMBOCTH IPOTHB CABHTa U ONPOKUALIBAHHS YAEPXKMBAIOIIAS TOPH3OHTANBHAS
CuIa, co3naBaemas JaBjeHHEM IPYHTa KOHYCa HACBIMH U 3aCHINIKM I1a3yX KOTJIOBAHA, HE
YYUTEIBAETCH.

Cuuisl TpeHHs Mex Ty TOOIIBOK (yHIaMEHTa MENKOTO 3aJI0KEHHS Ha HEMEP3IBIX
HITH OTTaUBaIOIIMX MHOTIOJIETHEMED3IIBIX IPYHTaX cieayeT npuHuUMaTs 1o CIT35.13330.

IMonmxaromui KOIPOUIUEHT yCIOBHH paboThl, YYUTHIBAIOLIMH BIHSHHUE
CeHCMUYECKOr0 BO3JIEHCTBMS HAa CHIBI TPeHHS MEXIy MOAOMIBON (yHIaMeHTa H
OCHOBAaHHEM M3 [MECYAHBIX HIH TJIMHUCTBEIX TPYHTOB, cliefyeT npuuHumarte no CIT
24.13330 kak myist CONPOTHBIEHHSA YTHX TPYHTOB 10 GOKOBOM MOBEPXHOCTH CBail mpH
3€MIIETPSICEHUSIX.

8.4.7 Ilpu pacueTHO# celicMuYHOCTH 9 GaNIOB YCUIIUA B CEHCMOCTOMKUX OMOPHBIX

HacTAX W &HKEpHBIX AaHTHCEHCMUYECKHX YCTPOMCTBAX, YIEPKHMBAIOLMUX OT

) [ B HABOP
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1o10packIBaHKs ONOPHEIE Y3Jbl IPOJIETHBIX CTPOEHHH MOCTOB, ClIeAyeT IpUHHUMATE He
meHee 10 % omnopHo# BepTHKaNBbHOM peakuuu oT cOGCTBEHHOTO Beca KOHCTPYKLIMH.

8.4.8 Ilpn pacyere Ha IIPOYHOCTH aHKEPHBIX OOJNTOB OMOPHBIX 4YacTed H
AHTHCEHCMHUYECKHX YCTPOMCTB, YAEP)KHBAIONUIMX OIOPHBIE Y3IIbI [IPOJIETHEIX CTPOSHHMH
OT CIIBHTa, ClIeflyeT HasHa4aTh KO3(QQHUUMEHT HaaexHocTh Yy = 1,5. J/luaMeTp aHKepHBIX
OonToB cinenyer MpUHHUMATE HE MeHee 25 MM MpH AIHHE 3afenky B 6eToH He MeHee 10
IHaMETPOB.

8.49 Ilpu pacueTe Ha NPOYHOCTH OETOHHBIX, JXEIE300ETOHHEIX H CTAIBHEIX
KOHCTPYKI[HM MOCTOB, CBapHBIX M OONTOBEIX COEAMHEHMM, a TaKKe NpH pacyere Ha
YCTOHYMBOCTE (OPMBI  CTalbHEIX 3JIEMEHTOB KPaTKOBPEMEHHOCTH IEHCTBHS
CeMCMHYECKOM Harpy3Kd clelyeT Y4HMTHIBaTh, YMHOXAas pacyeTHBIE CONPOTHBICHHS
MaTepHaloB Ha JOIOIHUTENBHBIN K03 UIMEHT YCIIOBHH paboTsl,

pernamentupoBanusiii B CIT 14.13330.
IT pEUMEéHaHHE — I[JIH CTﬂp)l('HﬂBOf;I apPMAaTYPEl ¢ OTHOCHTENEHEIM YIITHHEHHEM IIPH pa3phIBE

6 < 10 % xoadduieHT, yIHTHBAIOMII KPATKOBPEMEHHOCTE ceficMUYecKoli Harpysky, pasel 1,0.

8.4.10 I'lpu pacueTHOH ceHCMHYHOCTH 9 GaloOB NpeABapHTENBHO HAMPKEHHBIE
XKene300eTOHHbIE KOHCTPYKLMH MOCTOB CIIEyeT MPOeKTHPOBATE TAKMM 06pa3oM, YTOOEI
YCHJIHE, COOTBETCTBYIOLee Ipelelly NMPOYHOCTH paccMaTpUBaeMoro ceudeHus, ObLIO
GombIie yCuius, BeI3bIBAIONIEro 06pazoBaHye ONEPEYHBIX TPELUH, HE MEHEE YeM Ha 25
%o.

8.4.11 Ilpu pacuere ocHOBaHMH (DYHIAMEHTOB MEJIKOrO 3a/I0)KEHHs MO Hecyllei
CIIOCOOHOCTH M TIPH OMNpEHeJeHHH HeCyIledl CIOCOOHOCTH CBail 10 TPYHTY CHIIEI
CONPOTHB/IEHHA IPYHTA CXKATHIO II0J HUKHHUMH KOHLAMH cBall (MojomBoi GpyHaaMenTa
MENIKOI'0 3aJIOKEHHsI) U CHJIBI CONPOTHUBIEHUS TPYHTA 10 GOKOBOM MOBEPXHOCTH CBai
HaxoOAaT ¢ y4eToM Ko3(h(UUMEHTOB ycioBuil pabotsl, pernameHTHpoBaHHBEIX B CII
22.13330 u CII 24.13330. ConpoTuBneHHe IpyHTa 1O GOKOBOH IIOBEPXHOCTH CBai

YYHTEIBAETCH OT YPOBHS BepXHEH I'paHHLIbl pacueTHOH TOJIIY IPyHTa IO HU3a CBaH.

ITpumeuanue — [Ipu pacyere cpaiinbix byHaamenToB koabduimeHT ycnosuit paboTs! as
KOPPEKTHPOBKH 3HAYEHHS PacYETHOIO CONPOTHUBIIEHHS BOJIOHACHIIEHHOrO IE€CYAHOT0 TPYHTA TOJ
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HHXKHHMH KOHIAMH CBad OONyCKaeTcs NPHHHMATE TaKHM €. KaK A9 KOPPEKTHPOBKH pPACYETHBIX

CONPOTHBNEHHH TOTO e rpyHTa 1o 60K0BOH MOBEPXHOCTH CBAH.

8.4.12Tlpu npoeKTHpOBaHWH (YHJAMEHTOB MEJNKOrO 3aJ0KEHHs CleLyeT
HCKIIIOYaTh BO3MOXKHOCTH HEOIIYCTHMOTO IOBOPOTa ()YHOAMEHTA B BepTHKAIBHOM
IUIOCKOCTH B PE3YJIbTATE 3eMIIETPsACeHHUs. [/ orpaHuueHHs IOBOPOTA HKCLUEHTPHCHUTET
€y PaBHOJEHCTBYIOIIEH aKTMBHBIX CHUII OTHOCHTENIBHO LEHTpAa TSAXKECTH CEeHYeHHs MO0
noziommse (GyHIaMEHTOB JOIDKEH YOBIETBOPATE CIEAYIOIMM YCIOBHAM:

- B CCHCHHAX 11O IMOOOIIBE CbYHJIaMEHTOB, 34/10K€HHBIX Ha HECKAaIlbHOM I'PYHTE,
e, = 1,5R;

- B CEYEHMAX 110 mofouIBe (yHIaMEHTOB, 3aJI0)KEHHBIX Ha CKATEHOM BEHIBETPENIOM U
CHIIBHOBEIBETPEJNIOM IDYHTE, €5 < 2,0R,
rae R — paguyc sgpa cedeHMs no mnopouBe ¢GyHOaMeHTa cO CTOPOHBI Gojee
Harpy>XeHHOI'0 Kpas CeYeHHsI.

8.4.13 AMnuuTynsl  konebGaHWH TOPLOB MPOJETHBIX CTPOEHHH  MOCTOB,
YCTaHOBIIEHHEIX Ha NPOOOJIEHO-ITIOIBHXHEIE OIIOPHEI€ HaCTH, OTHOCHTEIEHO OI'OJIOBKOB
OIOp U TOPIIOB COCEIHMX MPOJETHBIX CTPOSHUH HE JOJIKHBI IIPEBBIIIATE AOMYCTHMEIX

NIEpEMELLEHHH B ITOABHKHEIX ONOPHBIX YacTIX U ,I[E:CIJDPMBHHOHHBTX IBax.

IIpumedanue — AMIIMTYIBI KOeGaHHI OTONOBKOB OIOP M TOPLOB IPOJETHBIX CTPOCHHI
NpH CEHCMHYECKOM BO3JIEHCTBHM CIENyeT ONpENeNiTh KaK CyMMY aMILTMTYA Konebauui pacyeTHOMH
TOJIIIH IPYHTa H KOHCTPYKIIHH OIIOp.

8.4.14 CyMMmapHEIH Yrol @ OTHOCHTEIRHOIO IIOBOPOTA B IIJIaHE COCEIHHX
paspe3HbiX OaloOuYHBIX MNPOJETHEIX CTPOEHHH JKENE3HONOPOXKHBIX M COBMENIEHHEBIX
MOCTOB Ha MPOMEXYTOYHBIX OINOpax HE HO/DKEH IIPEBBIIATE IMPH CEHCMHYECKOM
Bo3zeiictBuM 0,010 pax u 0,009 pan mns nuHuil ¢ IBIOKEHHEM TPY30BBIX [IOE3I0B CO
ckopocTAMH A0 120 km/g u 140 KM/4 COOTBETCTBEHHO.

8.4.15 Ilpu onpeneneHuy yria o cieldyeT pacCMOTPETh KoieOaHHs M3 MIOCKOCTH
MOCTa CeKIIMH, BKIII0Yarolei B cebst TpH OOPHI U IBa NPOJIETHEIX cTpoeHms. Ha cpenneit
OIIOpE YIOll Ot OTIpejiessieTcs mo GopMye

_Ax—4y | Ax—Aj
== + L (8.12)
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rae Ay, A, u A; — HauGonbIIMe aMILTUTY Bl KONeOaHuit Nnoa(pEepPMEHHBIX IIAT Oorop Ne
1-3 monepex ocu MOCTa [IPH PACYETHOM CEHCMUIECKOM BO3AEHCTRUM:

Ly v L, — nnuHB! NIPONETHEIX CTPOEHMH, IPHMBIKAIOLIHX K onope Ne 2,

8.4.16 Ilpu ompeneneHnyr HaMGONBIIMX AMIUTHTYI KOJeGAHMil OrOJOBKOB orop
(mondepMeHHBIX IIAT) HEOGXOMMMO YYHTHIBATh BIHAHHE HA nepeMeIleHUs
AOIMyCKaeMbIX MPU CEHCMHUYECKOM BO3AEHCTBUM TPELIMH H IIACTHIECKHX AeopMariuii
B IKENE300eTOHHBIX KOHCTPYKLMSX OIOp. BIHAHME Ha JKECTKOCTh H3rHGAeMBIX
JKENe300€TOHHBIX KOHCTPYKIMH TpeImMH M IUIaCTHUECKHX nepopManuii  crexyer

Y4HTBIBaTh corniacuo CIT 63.13330.

9 TpancnopTHEIE TOHHEH B METPONOJHTEHbI
9.1 TpaccupoBanue ToHHe el

9.1.1 TpaccupoBaHHe TpaHCTIOPTHBIX TOHHENEH -— TOPHBIX (mepeBasbHBIX M
MEICOBBIX), IOJBOIHBIX (O] peKaM#, MOPCKMMH NIPOIIMBAMH H 3alMBaMH), TOHHeNeH
METPOTIOJIUTEHOB AOJDKHO BEIMTOHATECS U3 YCIIOBHSA 00eceueHus ux ceicMOCTONKOCTH
[IpH 3EMJICTPACCHHUAX PAcHETHON CHIIBI ¥ PEMOHTONPUTOIHOCTH HA BCEM NPOTSIKEHUH
TOHHEJIA, BKIFOYas NMOPTajbkl M IPYHTOBBIH (IIOPOAHBIN) MacCHB Ha MPHIOPTANBHEIX H
3arTyONIeHHBIX y4acTKaX TOHHEIBHOTO Nepexoa.

9.1.2 Ilpu BeIGOpE Tpacchl ciesyeT W36eraTh y4acTKOB C DPE3KHM H3MEHEHHEM
reoMOpQONIOrU4ECKUX YCIOBHM [0 JJIMHE TOHHENS, YY4acTKOB C TOBBIIIEHHON
TPEIIHHOBATOCTEIO CKAJTBHOI'O MACCHBA M 30H TeKTOHUYECKHX Pa3iOMOB.

9.13Ilpu TpacCHpOBaHMM TOHHENBHBIX IIEPEXOJOB clenyeT  OTHaBaThk
NpeANIOYTEeHUE BapHaHTaM C Gosee riy0GoKMM 3a/10)KEHHEM TOHHENS B OMHOPOIHEIX 10
CEeHCMHYECKOH JKECTKOCTH TIpyHTax C IepecedeHHeM AaKTHBHBIX MarucTpaJIbHBIX
TEKTOHMYECKHX Pa3/iOMOB NEPNEHAMKYISIPHO UX MPOCTHPAHHIO M C YYETOM XapaKTepa
3aJIeraHus IPyHTOBEIX BOJI.

9.1.4 Tpaccy ToHHens wenecooGpa3HO MNpPOKNANBIBATE B GIArONPHUATHEIX I10
CeHCMHYECKUM CBOKMCTBAM TIpyHTax (CK&IBHBIX, KPYNMHOGIOYHBIX, MallOBIaXHBIX

TeCcYaHbIX, TBEPILIX IMUHKUCTEIX). He ciemyer pasMelaTs TOHHENB B TEKy4eTacTHYHBIX

T 41
e H AR



6O

CIl 268.1325800.2016

H TEKYYHX [IAHUCTBIX IPYHTaX, CEHCMHYECKH HEYCTOHYHMBEIX M POCANOYHEIX IPYHTaX,
KypyMax, 30HaX KapcTooOpa3oBaHus M KOHycaX BEIHOCA OGJIOMOYHOro MaTepHana co
CKJIOHOB. IIpn Heo6X0MMMOCTH MepecedeHus 30H, COKEHHBIX yKa3aHHEIMA IpyHTaMH,
AOIDKHBI pacCMaTpHBAaThCA BapHaHTEl HX 00Xo#a M YCHIEHHS KOHCTPYKTHBHBIX
BIIEMEHTOB TOHHETS.

9.1.5 TpaccupoBaHHe TIOpHBIX TOHHelIell M TOHHeeH METPOMNOJIUTEHa B
CEeHCMHYECKHX paliOHaX IOMKHO BBINOJHATHECS C Y4ETOM BO3MOMCHOCTH CHHIKEHHS
CEeHCMHYECKON ONacHOCTM 3a CYET I[UIaHMPOBOYHBIX, TEXHONOTMYECKHX WU
KOHCTPYKTHBHBIX MEPONPHUATHH, BKIIOYas 3ariiyblieHHe TOHHENsl M yKpenneHHe
[PYHTOB.

9.1.6 lnst o6ocHoBaHMs BEIGOpa TPACCHl FOPHKIX TOHHENeH WIMHOH Gomee 500 M,
TOHHEJIEH METPOTIONIUTEHOB U TOHHENEH, COOpPYXKaeMbIX B 0C06O0 CIOKHBIX HHKEHEPHO-
TEONIOTHYECKHX W THIAPOreOJOTrHYECKHX YCIOBHAX, 4 TaKXKe IOABOAHLIX TOHHeNeH
HEOOXOMMMO TpHMBIEKaTh NPODHUILHEIE HAYYHO-MCCIENOBATENECKME M IIPOEKTHO-
H3BICKATEJIBCKHE OpraHH3allHH.

9.1.7 Beibop Tpacchl rOpHBIX TOHHeNel AnuHOiH Gonmee 500 M Ha KeJe3HBIX H
aBTOMOOHIBHEIX JI0porax Kareropuit II u BbIlIE, CKOPOCTHEIX TOPOACKHX IOPOrax
TOHHE/IeH METPOIIOIMTEHOB ClIefyeT MPOBOJUTE C YYETOM pe3ynbTaToB paboT mo YUC
u CMP, BhIMOIHAEMBIX HA OCHOBE IIONEBHIX CEHCMOTEKTOHHYECKUX H UHI)KeHEPHO-
reo/IOrH4ecKHX PaboT, MHKEHEPHOro aHaJIW3a MOCIENCTBHI 3eMIIeTpsACeHHH, JaHHBIX
celicMopasBelKH W HHCTPYMEHTAIBHBIX  H3MEpEeHHH, MOJIy4eHHBIX  Ha
CEHCMOMETPHYIECKUX CTAHUMAX, & TAKXKe NPUMEHEHUs YHUCIEHHEIX METOJIOB DelLIeHHs
3a/la4 MHXKEHEPHOH celCMOJIOTHH.

9.1.8 Betbop Tpaccel NOABONHBIX TOHHENEH cleyeT IpPOBOAMTE [0 [AAHHBLIM
HHXEHEPHO-T€ONOTHYECKHX,  HHKEHEPHO-CEHCMOIOTHYECKHX,  T'HAPOJOIMYECKUX
M3BICKaHWH, CTATHCTHKH MHAPOMETEOPOIOTHIECKHX HabIoqeHr# U ruapoMeTpun. [Ipu
PacroJIOXKEHHH TPACcChl TOHHEIS 110J] MOPCKHMH IPOJIMBaMH (3aTMBaMH) [J11 BApHAaHTOB

C KOHCTPYKIHEH TOHHEJNS [10 TEXHOJIOTHH «3aBOJHBIX CEKLUID» HeoOX0omUMOo YUHTEIBATE
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BO3MOXHBIE NTapaMETPEI BOJH I[YHAMH, BEI3BIBAEMBIX TEKTOHHYECKHMH MMOBMIKKAMH HA
JHE OKeaHa, i MX HANPaBJE€HHOCTE I10 OTHOMIEHHIO K TPACCE TOHHEIIA.
9.1.9 PasmellieHre CTaHUMM METPONONMTEHA HA Y4acTKax, IIepeceKaeMbIX

TEKTOHHYECKHMH pa3IoOMaMH, He AOTYCKaeTCA.

9.2 OcHoBHbIe TPeGOBAHHS K KOHCTPYKIHH

9.2.1 KoHeTpynpoBaHyue TOHHENBHBIX OGIENOK CIEAyeT BEINONHAT C Y4ETOM
CIIEAYIOUIHX NPUHITUTIOR:

- YMEHBILIEHUs HANIPSKEHHUH B 00/1eTKe 3a cueT BeIGopa ee (OpMbI ¥ PaLHOHAIIBHOTO
pacripeielIeHHs 110 CEHYEeHHIO MacC U JKeCTKOCTEH;

- CHHDKEHMsI CEMCMHYECKHX Harpy3oK Ha oOHeNKy TOHHENS 3a CYeT yBelWdeHHS
CeHCMHYECKOH JKECTKOCTH TPYHTOB OKpPYKAIOLIETO MacCHBa IyTeM MPOBEIeHHs
MEPOIPHUITHH I10 €r0 HHEEKIMOHHOMY YKPEILIEHHIO, AHKEPOBAHHIO 0OJIENKH B MaCCHB H
1p.;

- oryonieHus nedopmaliiii BIOIb OCH TOHHEIS aHTHCEMCMHUECKHMH IIBAMH.

9.2.2 Ilpu nepecevyeHNM TOHHEIEM CIIOS CJ1a6BIX FPYHTOB (MI0B, MATKOIIACTHYHAIX
IIUH U T. II.) CIHEOyeT NpeayCMaTpHBaTh CIELMAllbHBIE MEphl 10 HMX YIUIOTHEHHIO,
3aKpENJIEHHIO WK 3aMeHe.

9.2.3 Ilpu celicMUHHOCTH y4acTKa CTpOUTENLCTBA 7 6amios u 6oree obs3aTenbHEIM
ABIAETCA NpuMeHeHue oOxenku. KoHcTpykius obnenku noimkHa GBITH NMpoOBEpeHa
pacyeToM Ha cedcMmocToukocTe. Ilpu pacueTe BpeMEHHOW Kpemd cO CpPOKOM
3KCIuTyaTalus 1o 18 Mec celicMHUYecKoe BO3eHCTBHE TOMYCKAETCS HE YUUTHIBATS.

9.2.4 Ilpu pacyeTHO# ceficMuuHOCTH 7 GallOB B CKAlBHBIX IPYHTAX JOMYCKAeTCs
NpUMeHeHHe HaOphI3srOeTOHHOH 00/eNIKM B COYETaHWH C aHKEpPaMM s obecredeHHs
IMOJIHOI'O CHEIIEHHA C I'PYHTOM.

9.2.5 Ins CHIKEHHS HANPDKEHWH B CeYeHHSX OOJE]KH TOpHEIE TOHHEIH
NPOEKTUPYIOTCS C KPYroBo# 1ubo noakoBoobpas3Hoii o6nenkoit ¢ o6paTHbIM cBOgoM. bes
obparHoro csoma OeTOHHbIe H Kelne300eTOHHBIE OOMeNKH NOMKHBI YCTpaHBAThCS C

3a[|elIKOY HIKHEH JacTH CTEH B MACCHB CKAJIBHOTO TPYHTA.
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9.2.6 Ilpu pacueTHo# celicMuYHOCTH 9 GAILIOB IPOEKTH! TOHHENeH JIMHOM Gomee
700 M Ha XeNe3HBIX ¥ aBTOMOGHIBHEIX JOpOrax KaTeropuii Il U BeImIe u CKOPOCTHEIX
T'OPOJCKHX AOpOrax MpH TEXHUKO-3KOHOMHYECKOM OOOCHOBAaHHM MOTYT BKJIIOYATE B
cebsi CepBHCHBIE TOHHENH C BO3MOXKHEIM HMX HCIOJNB30OBAHHEM KaK nybnepos mms
aBapUHHOTO IPOE3/ia BOCCTAHOBUTENEHOM TeXHUKH M 3BaKyalluy TIaCCaXUPOB.

9.2.7 JIns y4acTKOB IepeceyeHHs TOHHENEM aKTHBHEIX TEKTOHMYECKHX Pa3jioMOB,
10 KOTOPBIM BO3MOXKHA IOJIBUKKA MacCHBa TOPHBIX [1OPOZ, IPH COOTBETCTBYIOIIEM
TEXHHKO-5KOHOMHYECKOM OOOCHOBaHMHM HEOGXOOMMO TpefyCMaTpHUBaTh yBeIHYEHHE
MONEPEIHOro  CeYeHHs  TOHHENd C  YYeTOM  BEePOSTHOH  aMILTHTY.BI
CeHCMOTEKTOHMYECKOTO pa3phiBa FOPHAIX MOPOL.

9.2.8 Tlpu paspaboTke KOHCTpyKLMI ToHHene# AmHHON Gomee 700 M B paiioHax
CEHCMHYHOCTBIO 9 GalnoB CcrlefyeT NpOBOIMTH pACUETHO-IKCIIEPUMEHTANbHEIE
MCC/IC[IOBaHUA [UIA yYTOYHEHHs paboTel KOHCTPYKUHM B CJIOXHBIX HHXKEHEepHO-
TE€OJIOTHYECKMX YCIIOBHAX M METOJOB pacdeTa KOHCTPYKLHM.

9.2.9 Ilpu pacyerHoi ceficMudnocTH 8 U 6onee 6amno 06 1eKy TOHHENEH cliegyer
[IPOCKTHPOBATE 3aMKHYTOH. [l TOHHeNEeH, COOpYXKAaEMEBIX OTKpPBITBIM CITOCOGOM,
ClIeAyeT NPUMEHATE LeIBHOCEKUHOHHEIE COOPHEIE MIM MOHOJIUTHEIE KOHCTPYKIIHH.

9.2.10 I'opHBle TOHHENH, COOPY)KAeMBIE B CKANBLHBIX TPYHTaX, I CHIDKEHHS
CEeHCMMYECKHX HaNpsOKEHHH CHefyeT IpOEKTHpOBaTh B CIy4Yae MCIONbL30BAHMS
MOHOJIUTHOTO OeTOHa WK KeJe306eToHa ¢ BYXCIOMHEIMU OGENKaMu C pa3/IeeHHeM
Harpy>(€HHOro CJI0sl ¥ OCHOBHOI'O HECYIIEro BHYTPEHHEro CIIOS T'HMAPOM30ISLIMOHHEIM
MaTepUaIoM.

9.2.11 Ha npumopTaibHBIX y49acTKaxX TOHHEIs [IpM TOJIIIHMHE CJIOA TpyHTa Hal
CBOZOM MeHee Tpex HauOOIBLIMX pasMEPOB [ONEPEYHOro CeYeHHd BBIPaGOTKH
HEOOXOZIMMO NPHMEHSATh HKee300€TOHHbIe HITH METAIHIECKHE OBIENKH.

9.2.12 JIns neperoHHBIX TOHHENEH METPOMOIUTEHOB MPH 3aKPBITOM Crocobe pabor
NPUMEHSAIOTCS KPYIroBble OOENKH, IPH OTKPEITOM CIocobe — Le/IbHOCEKIIHOHHbIE M

MOHOJIHTHBIC, [JIsI CTAHIIHOHHBIX TOHHENIEH — OMHOCBOAYATEIE KOHCTPYKLIHH. DIeMEHTEI
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COOpHBIX 06IeN0K HEOBXOMUMO COEIUHATE MEeXTy COOOH CBS3SIMH DacTSIKEHUS B
TUIOCKOCTH MOIIEPEYHOro CeYeHHs TOHHENs (apMHpPOBAHHEM, CBAPKOH, GOITOBBIMHU H
CKODOBEIMH COEUHEHHAMH H T. m.).

9.2.13 TpaHCTIOPTHEIE U MEIeX0aHbIE TOHHEIH B JOPOXKHBIX HACBIILIX JOIYCKAETC S
COOPYXKaTh H3 METAITMYECKHX rO(pUpOBAHHEIX 0GONIOYEK 3aMKHYTOTO KOHTYpa HIIH
TIO/IKOBOOOPA3HOTO TOIEPEYHOIO CEYEHHUS C OMMPAHUEM HX Ha MATOCKAMAEMEIH TPYHT,
()YHIAMEHTEI MEJIKOTO MJTH ITy6OKOTO 3aT0KeHH .

9.2.14 Ce#icMOCTOMKOCT: ~ MOHONHMTHBIX  TOHHEJBHBIX KOHCTPYKIMH  TpH
PacrpOCTpaHEHHH TIPOJOJNBHBIX CEHCMHYECKHX BOJNH BIOJMb OCH TOHHENSA IOIDKHA
obecrieunBaTECs aHTHCEHCMHUYECKUMHE Ae(OpMalOHHBIMA IBAMH, TPU3BAaHHBIMU
NpeNoTBpaliate 00pa3oBaHHWE pAaspeIBOB B OGNENKE TOHHENS. Konctpykius
aHTHCEHCMHUYECKOTO  e(OPMAlOHHOr0  INBA  AOMKHA JOIYCKaTk B3aUMHBIE
TMPOZOIBHBIC CMEILEHHS CMEXHBIX y4acTKOB 06/eNnku Ge3 CHIOBOTO B3aMMOIEHCTBHS
npy obecreYeHn: MUAPOH30JIANHN TOHHENS. PaccTosHue MEXIY Oe(QOopMarlHOHHBIMH
IIIBaMH OMPENENSIETC] PACUETOM.

9.2.15 B Mecrax nepecedyeHHs] TOHHENEM AKTHBHBIX TEKTOHHYECKHX pasjioMoB
CHICAYET yCTpauBaTh [OTOJIHUTENEHEIE AHTHCEHCMHYECKHE IUBHI C YCHICHHBIM
dPMHPOBAHMEM  NPHIETAIOIHX  YYacTKOB OGJENKH W yBelHyeHHEM npu
COOTBETCTBYIOIIEM TEXHHUKO-3KOHOMHYECKOM OGOCHOBAHMHM TONEPEYHOr0 CedeH s
00ZeNKU Ha IPUIIETAIOIIUX YUaCTKAX Ha IPOTSHIKEHHH, OMpeAeNIeHHOM C Y4eTOM JaHHBIX
T'OPH30HTANBHOIO pa3BeI0YHOro OypeHus, HO He MeHee IATH HauGOIBIIHX NONEPEYHBIX
CedeHHH BBIPabOTKHU C KaXI0H CTOPOHEI.

9.2.16 Ilopranel  ToHHene#f B  ceHcMMYECKHX palioHax  pexoMeHIyeTcs
[IPOEKTHPOBATE B 3aBHCHMOCTH OT COCTOSHHS IDyHTOB HA TOAXONAX K TOHHEIO
BPE3HBIMH WM BBIHOCHBIMH, KaK IpaBHJIO, JKENE€300€TOHHEIMH C 3aCHITIKOH H
ynoloxerrem nobosoro otkoca. [Ipu pacueTHoit celicMuaHOCTH 7 GALIOB TOIyCKaeTcs

IpUMEHEHHE  OETOHHBIX [OPTAIOB B  YCTOMYMBEIX  CKAIBHBIX IPyHTax ¢
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JKeNe300e TOHHBIMHU JIOGOBBIMH ITOAMNOPHEIMH CTEHaMH C NIAPANeTOM HaJl [TOBEPXHOCTBIO

OTKOCA BBICOTOH He MeHee | M.

9.3 Pacyersl HA CeliCMOCTOMKOCTE

9.3.1 Pacyer TOHHENBHEIX OGHENOK B CelicMMYECKMX paifoHaxX BBINOJHSAIOT IO
TIEPBOMY INpPeeNEHOMY COCTOSHHIO!

- Ha OCHOBHBIE COYETaHHs Harpy30K;

- ocobple codeTaHWs, BKIIOYAIOILME IIOCTOSHHBIE HArPy3KH M CEHCMHUYECKOe
BO3/JI€HCTBHE.

9.3.2 PacyeTHas CeHCMMYHOCTh MJIi KOHCTPYKIIHM TOHHENS OIpeNeseTcs
NpPEAEIbHO OOIMYCTHMEIM CEHCMHYECKHM pHUCKOM (KJTaccoM CeHCMOCTOMKOCTH) I10
tabmuue 4.1.

9.3.3 KOHCTpYKIMH TOHHENEH pacCYMTHIBAIOT HA CeCMUYECKHe BO3AEHCTBHS C
y4ETOM CBOWCTB OKPYXAIOIIHX IPYHTOB METONAMH MEXaHHKH CIUIOIIHBIX Cpel WM
CTPOUTE/IEHOH MEXaHHMKH B COOTBeTCTBMM ¢ Tpebomanmsamm CIT 120.13330 u CII
122.13330. Hanpsbxenus B o6menkax ToHHeNeH OT CeHCMHYECKMX BO3JeHCTBHIA
CYMMHDPYIOT C HAalIPsHKEHHEM OT MOCTOAHHBIX Harpy30kK.

9.3.4 O6genku ToHHeneH rTy6OKOro 3al0/KeHUs (PaCCTOSHUE OT ILEJBIrH CBOAA 10
3€MHOH ITOBEPXHOCTH COCTABIIAET HE MEeHee TPeX MaKCHMalBHEIX ITONEPEYHEIX pa3MepoB
BBIpAOOTKH) PacCUMTHIBAIOT MCXOMAs W3 onpeleneHus (npuiokenue E) mms kaxmoro
HOPMAallbHOTO CedeHHs OOJENKH TOHHENs yrila MafeHus IPOJONBHEIX ¥ IMOIEPEYHBIX
BOJIH, TPH KOTOPOM B JaHHOM CEYE€HHH HOPMallbHbl€ TAHIEHIHABHBIE HAIIPSKEHHS
MPHOOPETAIOT IKCTpEMANTBHEIC 3HAUSHHS.

9.3.5 JIna npenBapUTENbHEIX PacyeTOB NMPH OTCYTCTBHH TOYHBIX XapaKTEPHCTHK
TPYHTOB HAa KOHKPETHOM y4acTKe TOHHeNs celicMHYecKHe HOpMallbHEIE M KacaTellbHEIe
HanpsDKEHHS B M30TPONHOM MaccHuBe, BO3HHKaroIlie Ha OeCKOHEYHOCTH II0
NPOH3BOJIBHBIM  B3aMMHO-TIEPIICHAMKYNSPHEIM ~ HanpaBleHHsM  OT  JeHCTBHA
CEHCMHYECKHX BOJIH CHKATHA—PAaCTDKEHMS M CIBHMra, PEeKOMEHAYETCs ONpeneNaTh Io

nmaHHbeIM Tabnauue: XK. 1 npunoxenus JK.
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9.3.6 PacueTsl TOHHeNeH, COOPYXAaEMBIX OTKPHITHIM CIIOCOGOM, BHIMONHSAIOTCS Ha
AeHCTBHE HWHEPLMOHHBIX CHJI OT MacC TIpyHTa M KOHCTPYKUHMH TOHHENS IIpH
BEPTHKaJbHOM H FOPH30HTAIEHOM HaIPABIEHHIX CeHCMHYECKOro BO3AEHCTRHS.

9.3.7 PacyeTsl Ha NMPOYHOCTH 3JIEMEHTOB KOHCTPYKIIMM M OCHOBaHHH TOHHeNei
BBITIONTHAKOT C y4eTOM 0C0OEHHOCTEl KOHCTPYKIIHH U TEXHOJIONHH TPOH3BOACTBA paboT,
a TaloKe U3MeHeHHs CBOMCTB rpyHTa, 0€TOHa, CTalli, CBapHEIX H IPYTUX COENUHEHHH ITpHU

cericMuyeckoM Bozaercteuu o CIT 14.13330.

10 Bogonponyckubie TpyGbI

10.1 B ceiicMuyeckux paifoHax clefyeT INpUMEHATb, Kak IPaBHIIO,
XKeNe300eTOHHbIe W MeTaminueckue Tpy6el. Bup Tpy6Gel M pasMepsl MNOMEPEYHOro
CeYeHHs] KOHCTPYKIMH IOJIKHEI OBITE OOOCHOBaHBEI pacyeToM Ha Harpy3kd ocoboro
coveranus o I'OCT 27751 u He npoTHBOPEeYUTH TPpeOOBaHUAM IPYTHX HOPM B 0011acTu
TPaHCIIOPTHOI'O CTPOHTENECTRA.

10.2 Beronnsle Tpy6Bl C KOHCTPYKTHBHBIM aHTHCEHCMHMYECKMM YCHIEHHEM
IOIMyCKaeTCcs IPHMEHATE B palioHax CECMHYHOCTRIO 7 U 8 6amios.

10.3 KoHCTpyKIMH BOZOMPOMYCKHEIX Tpy6 HOMKHEI o6ecrneunBaTh Ge30MacHEIH
IIPOIIyCK BOJIHOIO MMOTOKA, YAOBIETBOPATE TpeOOBaHHUAM IPOYHOCTH (YCTORYMBOCTH), HE
HOJBEpraThcs (U3MYECKOMY HM3HOCY, INpH KOTOPOM BO3HMKAaeT HE0OXOAMMOCTh
NpeKpalleHHs WX 3KCIUTyaTalliH, He HMCIBITHIBATE OCAJKH, HApYIIAIOLIHe HOPMAIbHYIO
AKCILTyaTalHIO.

104 B mepwox BeceHHEro IIONOBOABS M BHIMANGHUS JIMBHEBEIX IOXKIEH
BOJIONPOITYCKHBIE TPYObI JOMKHEI 06ECTIEUHTh MPONYCK MaBoAKa 0e3 pa3MEIBa HACKHINEH
AJisi COXPaHEHHs IIPOITYCKHOHW CrocoOHOCTH ImmyTedl COOOIIEHHS, JOCTATOYHOM Ui
BBINO/IHeHUSI aBAPUHHO-CIacaTeNbHEIX PaboT B 30HE pa3pyLIMTENEHOTO 3€MIETPSICEHH S,
COBITABIIErO [10 BpEMEHH C MTABOJKOM.

10.5IIpn ¢dopMHpOBaHHH CTOKOB, MPEBHIIIAIONIMX PACYETHEIE, CO3JAMOTCA
GriaronpusTHEIE YCIOBHSA ISt PUIBTPALIHK BOJBI YEPe3 TEJIO HACKIITA K OCHOBaHHE TPYObI

¢ BEIMBIBaHHMEM (cyddo3ueii) gacTul rpyHTa. B3peluBaoiiee qeicTBUE BOILI B TPYHTE

s S sl R ] .
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¥ THJpofuHaMKyeckoe (pUIbTpaloHHOe) JaBlIEHHE, a TAKKE YMEHBIIEHHEe Y AEIBHOTO
CLUEIUIEHHs M YTJIa BHYTPEHHErO TPEHHMs IPyHTOB INpH 3aMadyHBaHHH CIIOCOGCTBYIOT
IOTEpe YCTOMYUBOCTH HHM30BOIO OTKOCA HACHINH U Pa3pyLIEHHMIO KOHIIEBBIX 3BEHEER
TpYOEL.

10.6 B ceficMuyeckux paloHax Jijisl YMEHbIIEHHs ONTACHOCTH pa3pyIleH:s HackInelt
H BOJIONIPOITYCKHEIX TPYO Ha XKeJle3HBIX foporax obueit cetu kateropuii IV 4 Beime npu
NaBOJKaxX BEPOSTHOCTE MPEBRIIIEHM PaCYETHRIX PACXOMOR BOBI TPy6aMu IpHHUMAETCs
paBHOH 1 %, Kak [yisi COOpy KeHHil, IepephIB JBUKEHHS 110 KOTOPHIM He JOIIYCKAEeTCs.
Hns Hackined ¥ BOJOMPOIYCKHEIX TPY6 Ha aBTOMOBOMIIBHEIX Jloporax kareropwuit IV u
BBIIIIE BEPOATHOCTH IIPEBBINICHUS MaKCHMANBHBIX pacxomoB mnpuuumaercs no CII
35.13330, xak 1 paiiOHOB C MaJIOPa3BUTOMN CETHIO ABTOMOBGHIIBHBIX TOPOT.

10.7 Ing npenorepaineHus GUIBTPALAK BOABI Yepe3 HACKITL HEOBXOIHMO:

- YKIaaeIBaTh Ha OTKOCEI HACHINHM I10[ yKperuteHHue (MaTpausl PeHo, reopererka)
FEOCHHTETHYECKHE MaTepHalibl, NPOIyCKalOIIMe BOAY, HO 3aIep)KHBAIONIHE YACTHIIEI

IPYHTa;
- YKJIa[bIBaTh HA OTKOCHI HACBIIH II0]] YKPEIJIEHUEe MaTepPHAaIIEl, He TIPOITYCKAIOIHe

BOJLY;

- YKPEIUIATh OTKOCEI MOHOJIMTHEIM OETOHOM C BOJOHENPOHUIAEMOCTEI0 HE MEHEE
Weé.

10.8 IIpu ycrtpotictBe Tpy6sl Ha GOpPTY Jora M 3achIKE TalbBera TNIHHHCTHIM
TPYHTOM IIPOMCXOJHUT 3aMa4yMBaHHe HHXXHHX CJIOEB HACKHIH, YTO MOXET NPHBECTH K
ONMON3aHHIO  OTKOCOB. JInsl  MOBEIMIEHHS  YCTOHYMBOCTH  OTKOCOB  CJIELYET
NpeAyCMaTpPUBATE 3aCBINKY TalbBera KpyNHOOOIOMOYHEIM JAPEHHUPYIOLIMM TPYHTOM
HI)KE BXOJIHOTO OTroJIOBKa TPYOEIL.

10.9 IToTepss ycTOHYMBOCTH OTKOCOB HACHINM IPH 3E€MIETPACEHHH BEI3BIBACT
paspylIeHHe KOHLEBBIX y4acTKOB Tpy® B 30He croyizaHus TpyHTa. [N Haceined H
BOJZIOTIPOITYCKHEBIX TPY0O Ha aBTOMOOHIBHEIX Ioporax kareropuii [V u Beliie BeposSTHOCTE

NIPEBBIIIEHH MaKCHMAalbHEIX pacxomoB npuHuMaercs rmo CIT 35.13330, xaxk s

48




oM

CI 268.1325800.2016

paHOHOB C MajOpa3sBHTOM CeTBIO aBTOMOGHIBHBEIX HOpor. JIns MOBBILIEHHUS
}’CTOﬁ‘IHBOCTH OTKOCOB HACBIIIE MOXeT OBITE apMHPOBaHa TI€OCHHTETHYECKHM
MaTepHaJIOM.

10.10 onroseyrocts Tpy6 onpenesnseTcs BEIGOPOM TON0OKEHHUs TPYObl B IIIAHE W
B IIpo¢uie, crocoboM ONMpaHus Ha TPYHT, MaTepHaloM KOHCTPYKIHH, pasMepaMy U
(GopMOH TIONEPEeYHOro CeYeHHs, 3alUIIEHHOCTBI0 OT arpecCHBHOIO BO3/IEHCTRHA
OKpY’KalOlIeH Cpellbl, pacieTOM Ha Harpy3Kd H BO3JIEHCTBHMS OCHOBHOTO M 0CO60ro
COYeTaHHsl, BKIFO4as CEHCMHUUYECKOE BO3IEHCTBHIE.

10.11 PacyeTHbI# cpok ciy0bl BOZONIPOIYCKHBIX TPy6 B CeHCMHYECKUX paiioHax
B JHanasoHe BO3MOXHBIX 3HadeHMH OT 50 mo 100 mer ompexensier reHepanbHbIif
NPOEKTHPOBIIKK 10 COTTIACOBAHHIO C 3aKa3YMKOM.

10.12 Hcruparoniee Bo3zeiicTBHE Ha BHYTPEHHIOI MOBEPXHOCTH METATHYECKHX
rodprpoOBaHHbIX TPyG OKa3blBAIOT B3BELIEHHEIE B BOJE U ITepeKaThIBAaeMBIE IIO IHY
BOZOTOKa MHHEpPAJIbHBIE YaCTHIIEI HAHOCOB, OBICTPO MCTHPAIOLLME [IMHKOBOE ITOKPBITHE
CTAIBHEIX TPYO ¢ mocnexyroulei sIeKTPOXMMHYECKON KOppOo3He CTalu.

10.13 Ins  ocnaGneHHs aKTHBU3HPYIOLIMXCS B pe3yNBTATe 3€MIIETPACEHHSA
NMpoIeccoB a0pasuy ¥ 3aUIMBaHHs CTAIBHEIX TPYG HEOOXOAMMO YKPEIUISTh OTKOCHI
HACBINEH U BEIEMOK, NOCTABJIAIOMINX IIPH Pa3MbIBE YACTHIBI IPYHTa B BOJOTOKH, a TAKKe
CO3JaBaTh IEpeJl BXOAOM B TpyOBl HAKOMHTENBHEIE eMKOCTH (6accelHBI akKyMy ALK
HaHOCOB) IJIsl OCAKIEHHs H HAKOIUIEHHS NIeCYaHbIX, HITHCTBIX ¥ TIMHUCTHIX YACTHIL,

10.14 SxcnyaTauroHHEIe OpraHu3aluy 06S3aHb! BEIIOTHATE OCMOTPHI HACHIIEH 1
BBIEMOK TI0CJI€ JTHBHEBBIX NOXICH U 3eMIETPSICEHHH, IPOBOJUTE PabOTEI 10 THKBHAALHY
MIPOMOHH H MECT CII0JI3aHHs TPYHTA, & TAKXKE T10 OYHCTKE HAKONUTENBHEIX OacceifHOB OT
HaHOCOB.

10.15 TIpy MHTEHCHBHOM Da3sBUTHH 3JIEKTPOXHMHYECKHX IPOLECCOB, KOTOPHIE
NOpaXatoT B MEPBYIO O4Yepellb HHKHIOK [MOJIOBUHY BHYTPEHHEH IOBEPXHOCTH CTATBHBIX
TPy, HEOGXOAMMO TNpH INPOEKTHPOBAHMH OLEHHBATE CPOK CHyx6E Tpy6 u

NpenycMaTpUBATE MEPEI 3alIUThI KX OT KOppo3uH (npuioxenue I).
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10.16 HepaBHOMepHas ocanka Hachild Hajl METAINIMYECKOH TodpHUpOBaHHOMN
Tpy6OH, 3HaYUTENEHOE HCKaKeH e (pOPMBI IIONEPEYHOro cedeH s TPY6bl, BO3SHHUKAIOLIHE
npH clabBIX 3eMJIETPSICEHUSX, CBHAETENLCTBYIOT O HEOCTATOYHOM HITH HEpPaBHOMEPHOM
YIUIOTHEHMM IpyHTa Hachinu. [loaBlneHHe Takux Ae(eKTOB CIIY)KUT OCHOBAHMEM IS
NPHHATHA Mep MO0 YCHIEHHIO TpyOBl, HampaBNeHHBIX Ha MNPENOTBpAIllEHHE ee
pa3faBlIHBaHUA IIPH 3EMIIETPICEHHH PACYETHOM CHIIEL

10.17 IIpu OTChINKe ¥ yITIOTHEHUH TPYHTOBBIX NPU3M [OIMYCKAETCH YMEHbLUCHHE
TOPH30HTANBHOTO JHaMeTpa MeTalIMYecKUX ro@pHupoBaHHbIX Tpyb He Gomee 3 % ero
HOMHHaJIPHOro 3Ha4eHus. [Ipenensusie nedopManuu monepeyHoro ceuen s Tpy6s! Ipu
3aBEpIIEHWH OTCHIIIKH TPYHTA4 HaChIIM He MOJDKHBI MPEBBILATE 5 % HOMHHAIBHBIX
3Ha4YEeHUH FOPH30HTAIEHOTO M BEPTHKAIBHOIO THAaMETPOB.

10.18 [lns mpenoTBpalleHys BHE3AITHOTO OTKa3a METANTHYECKON rodpHpOBaHHOI
TpyOBl crnenyer ¢HKCHpoBaTE Ne()OPMALMIO €€ TONEPEYHOro CeHeHHs Ha MOMEHT
3aBEPIICHHSA CTPOUTENIECTBA H BO BpeMs IOCIENYIOUHX o0cienoBaHui, B TOM YHCIe
nocie 3emiuerpsAceHui. Ecim HavanpHble nedopmaiuu KOHCTPYKUMM OIM3KH K
NPEZENBHO TOMYCTUMBIM H HaOIIoJaeTcs WX 3HAYHTENBHOE YBEIMYEHHE BO BpEMEHH, TO
COCTOSIHME O0BEKTa paccMaTpHBAaeTCs KaK HeYNOBIETBOPHTENLHOE IO KPHTEPHIO
NPOYHOCTH  (YCTOMYMBOCTM)  METaNIOKOHCTPYyKUMH ¥ Tpyba  IOIIeXHUT
He3aMeJIMTEIEHOMY PEMOHTY (YCHIIEHHIO).

10.19 Beibop ¢opmel H pasMepa MOINEPEYHOro CeYeHHs ro(ppupoBaHHOM TPYOH!
AMKTYETCS PACYETHOH CEHCMHYHOCTEIO, BEICOTOM HACKHINH, OTPAHUMYEHHSIMY HA YPOBEHb
BOJIBI IEPEl BXOJIOM B COOPYXEHHE M Ha aKKyMYIISAIHIO PEYHBIX HAHOCOB MEPE] BXOIOM
B TpyOy, HEO6XOMMOCTEIO COXPaHEHHUs JHA BOJIOTOKA 110 JUTHHE TPYOHI B €CTECTBEHHOM
COCTOSHHM B MeCTax [IIpoXoJa LEeHHBIX [OopoA peid, TEXHOJOrMYECKUMH
NpeUMyINECTBaMH, SKOHOMHYECKUMH B 3CTETHYECKHMH COOOpaKeHUAMH.

10.20 XKenesoberonnsie GpyHnaMeHTHbIE TPYGBI CO 3BEHBAMM 3aMKHYTOIO KOHTYpa

1 cbopHsie GechyHnameHTHEIE TODPUPOBAHHBIE METATIMYECKHE TPYOH Kpyrioro

) "B HABOP |
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TIOTNIEPEYHOI0 CeYeHUsl AUaMeTpoM 10 1,5 M Jonyckaercs MpUMEHSTh B CeCMUYECKUX
paiioHax 6e3 orpaHM4eHus 1o OaJUIBHOCTH paioHa.

Becdynnamenteie roppupoBaHHbie Tpy6bl auamerpoM 6oiee 1,5 M, a Taioke
KpyIJble LEeJBHOJIUTEIE MOTYT NPUMEHSTECS B palioHaX CeHCMHYHOCTBIO A0 8 Gammos

BKITHOYHUTEIEBHO.

Mpumeuanus

| Ha pexax ¢ xkapyexonmom mo Topiiam Tpy® s NPeNOTBPALIEHHS 3aCOPEHHS IUILIBYWAMH JEPEBLAMH CEAYET
YCTPaHBATE CETHATRIE WM APYTHE OTPAKICHHA.

2 [1pu GoNbLINX AHAMETPAX NONEPEYHOTO CEHEHHA TPYOE! ClElyeT NPHMEHATE CNELHANBHBIE MEPH TPOTHB MOTEPH
yCcToHYHMBOCTH ro)pHpoBaHHOH 060/104KH BO BPEMA YIUIOTHEHHs IPYHTA 3aCHINKH M MPH CeHCMHMYEcKOM BO3AelCTBHH, B
0coBeHHOCTH TpYOh! CO CKOIIEHHBIMH KOHIAMH.

3 CopTtameHT cOOPHBIX JEMEHTOB METAILTHYECKHX TPYD BCEX THIIOB ONpeleNAeTca 1o pacueTy.

10.21 Dnnuntudeckue TpyOBl C PacONOXEHHON T'OPHU30HTAIEHO GOJBIION OCBIO
IIOTIEPEYHOI0 CEYEHMA CIENYET IPUMEHATE B HACHIIAX HeOOIBIIOH BRICOTH], & TAKXE B
TeX Cilydasx, KOrja yUIMpeHHe HIDKHeH dJacTu TpyOBl KejaTelbHO BO H3bexaHue
obpa3oBaHMs NOATNOPA MPH HA3KHUX YPOBHIX BOJKI B BOJIOTOKE.

10.22 B tpy6ax ¢ MIOCKMM JHHILEM M3 CTAIBHEIX FO(PHPOBAHHEIX ITHCTOB HIIH
OHHIIEM, OYepYEHHBIM 10 KpHBOH OONBINOro pajidyca, JaBleHHe Ha IPYHT MO ISTAMH
BEPXHEro CBOJa 3HAYMTENLHO Oosbliie, yeM mocpenuHe oOpaTHOTO cBoja. Ecnu rpyHT
OCHOBaHHS HE HMEET NOCTATOYHOM Hecylled CrnocoOHOCTH, TO TOM MATaMH CBOJA
pPa3sBHBAIOTCA TOBBIIIEHHBIE OCaAKH, a JHHILE TPyObl IO €€ OCH MPHUIOTHMMAETCS
OTHOCHTEIIEHO IIAT ¢BOJAa. Bo3HMKarolMe NpH celicMH4YecKOM BO3[IEHCTBHH OT H3ruba
JMHHUIIA HANPHKEHHSA MOIYT IIPHBECTH K HENOIYCTHMBIM Ae(OpMalysM KOHCTPYKIIHH,
YTO ClIelyeT IIPOBEPATE PACYETOM.

10.23 Tlpu cnabpix rpyHTax CTPOMUTENBHOM INOLIaAKH B paiioHax CelCMHYHOCTEIO
110 8 6aJJIOB BKIIOUHTENEHO MOTYT IPUMEHSATECS CBOYATEIE (APOYHEIE) TPYGBI, BEPXHSSA
YacTh IOTEPEYHOI0 CEYEHHs KOTOPBIX BHITIONHSETCS M3 CTAIbHBIX TO(pPHPOBAHHEIX
JINCTOB, & HHXKHAA YacTh YCTPaMBaeTCs B BHAE IUIOCKOH WM NEPeMEHHOM 10 TOJNLIHHE

Kene300eTOHHON IUIMTEI, YKJIa[sIBAEMOU Ha OTCHINAHHBIN C/I0M KpyIHOOOIOMOYHOrO

TpYHTA.
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10.24 MHoroo4koBsie TpyOBI IOITyCKaeTCs IPUMEHSTE [IPH MIEPECEUEHHH JOPOroli
CPaBHHUTEJIHO ITMPOKHX BOAHBIX Iperpaf. Takue coopyxeHus B Oonbiei cTerneHu, 4eM
OIHOOYKOBEIE TPYOBI, CKIIOHHBEI K 3aWNUBaHuiO. ECIH NIPHU CTPOMTENBCTBE MPOBOAAT
HUCKYCCTBEHHOE YIIMpEHHE pycla BOJOTOKa, €ro YYacTKH, paclloIOKEHHEBIE 3a
IpeaenaMH €CTeCTBEHHOI'O pycila, MOIBepraloTcsi HHTEHCUBHOMY 3al1OJIHEHHIO PeYHBEIMHE
HaHocaMH. B mofo6HBIX choydasx HeoOXOAMMO pacCMOTpPETH BapHaHT NepecedeHus
BOJOTOKA JOPOTOH 110 MOCTY.

10.25 Crygalineii XapakTep NaBOJKOB M 3eMIIETPSACEHHH, CIOXHOCTE (H3UKO-
XHMHYECKHX TIPOILECCOB KOPPO3HH OeToHa U CTalli, BIHAHHKHE MIIOXO0 IIPOTHO3HPYEMEIX
KIMMAaTHYECKUX ¥ TEXHOTCHHBIX BO3JEHCTBHH, BKITHOYAs aBapUiHbIe COPOCH B BOIOTOKH
IIPOMBIIIIEHHEIX ¥ OBITOBBIX CTOKOB, TPEOYIOT OpraHU3aliy HEPUOIUIECKOIO 0CMOTPa
KOHCTPYKIIMH BOJOIPOITYCKHEIX TPY6 MpPH HX 3KCILTyaTallHH.

10.26 [Ina obecnedenns HeMpephIBHOCTH U 6€30MaCHOCTH JBHXEHHUS 110 I0POTaM B
CEHCMHYECKH OIIaCHEIX paloHaX, [JOCTH)KEHHA pPacyeTHOrO0 CpOKa  CIIyXKOEI
METANIHYECKUX TOMPHPOBAHHEIX TPYO CliefyeT BBIMOMHATE paboThl MO UX PEMOHTY
(npunoxenue JI) Ha OCHOBe aHaii3a (AKTUYECKOTO COCTOSHMS KOHCTPYKLHI,

BBISBIIIEMOIO MPH OCMOTpPax U 00ClIeTOBaHHH COOPYIKEHHIH.

11 IloanopHbie cTeHbI

11.1 I'lpu orpaHu4eHHO# BBICOTE JOIMYCKAIOTCSA K IPUMEHEHHIO:

- KOHCTPYKIIMH U3 O€TOHA ¢ KOHCTPYKTHBHEIM apMHPOBaHHEM;

- KOHCTPYKIMHM M3 KaMEHHOH K/IaIKH Ha PacTBOpE, YCHJIEHHOH KOHCTPYKTHBHO
apMHpOBaHHOH OeToHHO# pybanrkoif;

- 3a[10JIHEHHEIE KAMHEM PSDKH U3 MEeTAJUNTHIECKHUX 3JIEMEHTOB;

- 3aaHKEPEHHEIe B IPYHT CeTYaThle rabuOHEI.

1.2 Beicota cTeH, cuuTas OT MOAOWIBHE (DyHAaMeHTOB (IIOBEPXHOCTH TPYHTA
OCHOBaHHUH), OJKHA OBITE He Gonee:

- I7s CTeH U3 6eToHa IPH pacyeTHOH CeHCMUYHOCTH 10 8 GaIOB BKITIOYHTENIBHO —

12 M, BeIIe 8 Gammos — 10 M;
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- CTEH M3 KaMEHHOHW KIaJIKH Ha pacTBOpE INPH PacyeTHOHM CEHCMHYHOCTH 110 8
OamnoB BKIIIOYHTENEHO — 10 M, Beire 8 6amios — 8 M;

- CTEH M3 CeTYaThIX rabMOHOB, 3aaHKEPEHHBIX B I'PYHT [JOPOXHOW HACHINH, TPH
pacyeTHOM CEMCMUYHOCTH 10 8 6anoB BKIIOUKTENRHO — 8 M, Gosiee 8 6annoB — 6 M;

- CTEH M3 PsKEH MPH pacyeTHOH CeHCMHUYMHOCTH A0 § OAllIOB BKIIOUHTEILHO — 6 M,
bonee 8 6amnos — 4 M.

11.3 Tlpu pacuetHoO#l celicMuuHOCTH Gornee 8 GaOB MOANOPHEIE CTEHBI AOMKHBI
[PEeHMYIIECTBEHHO BBIMOIHATECS M3 JKeje300eToHa, LINMYyHTA C LIAMOYHEIM OpycoM,
COGIMHEHHBIM METAJIMYECKHUMH TKaMH C aHKEPHBIMH OIIOpAMH HIIH IPYHTOBEIMHE
aHkepamu, TpybuaTtoro mmyHTta, GypoHaGHBHEIX CBail, OGBEIMHEHHEX IOBEPXY
xKene300eTOHHON HacaIKow.

11.4 lorrycTiiMas BBICOTA CTE€H BCEX THIIOB M JApYTHe XapaKTEPHCTHKH
KOHCTPYKUMH JOIDKHEL OBITh IIOATBEPIKAEHBI PACYETOM Ha CEHCMOCTOHRKOCTS.

11.5 Ilpu ycTpolicTBe NMOAMOPHBEIX CTEH B BHJE aPMOIPYHTOBBIX KOHCTPYKIHMH
PasIHYHBIME THIIAMH OOHMIIOBOK H YCTPOHCTBOM IPOMEXYTOYHEIX GEPM BEICOTA CTEHBI,
YHCIIO U INMPWHA OEepM OMpenensioTcs 10 pacdeTy. ApPMOIPYHTOBas CTeHa HOIDKHA
OIMPAaThCsi HA MPOYHBIA IPYHT, COXPaHSIOIMH YCTOHYMBOCTL IIPH 3€MIETPSCEHHH
PacyYeTHOH CHIIEL.

11.6 IloanopHele cTeHE! U3 KAMEHHOH KJ1aIKu Ha pacTBope, OeToHa 1 XKelne306eToHa
ClIelyeT pasAemaTh 10 JJIMHE BePTHKAIBHEIMH e(hOpMallHOHHEIMH [LIBAMH Ha CEKIIHH C
YHYETOM pa3MelleHHs [TOJOLIBEI KaXJI0A CeKLMH Ha ODHOPOAHBIX TpyHTaX. PaccTosHue
MexIy AehopMallMOHHEIMH IIBAMH JOJDKHO OBbITE He Gosee 15 M.

11.7 BonooTBoa M3-3a 3aCTEHHOTO HPOCTPAHCTBA KOCOTOPHBIX MOINOPHBIX CTEH
clieflyeT NPOeKTHPOBATE C YYETOM BO3MOXKHOTO MOABeMa IPYHTOBBIX BOJ BCIIEICTBHE
HappaxxHoro s¢exra.

11.8 [lognopHele  cTeHBI B  TOPTANBHBIX BbIEMKaxX TOHHeNeH  JOJKHEI

[IPOEKTHPOBATECA C BHYTPEHHHWMH IpaHSAMH HAKIOHOM B CTOPOHY OTKOCAa BBIEMKH C
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3aCTEHHBIM BOJOOTBOJOM, HCKIIOYAlOIIMMH IONajaHWe TPyHTAa M BOJBI Ha IIYTh,
TIPOE3XKYIO YaCTh H B IIPENIOPTAIBHOE NPOCTPAHCTBO.
11.9 Ilpu npoexTHpoBaHuK (QYyHAAMEHTOB MEJIKOr0 3aJO0XKeHHs IOANOPHEIX CTEH
9KCUEHTPHCHUTET €y PaBHOAECHCTBYIOIIEH aKTHBHBIX CHJI OTHOCHTEIBHO IIEHTPA TSIKECTH
CeYeHHs M0 MOoAoIIBe (YHIAMEHTOB OTDAHHYHMBAETCS IpelelaMM, YCTaHOBJIEHHBIMH

8.4.12.

12 DaexTpuduKanusa U 3JeKTpocHaGKEHHE HeTe3HBIX JOpOor

12.1 3naHusi TATOBBIX NOACTAHLUMH JOKHEI YAOBIETBOPATL TpeOOBaHMAM K
TIPOEKTHPOBAHUIO TPaHCIOPTHERIX 3aHui, H3noxkeHHbsiM B CIT 14.13330.

12.2 TIpoexToM 3neKkTpubHUKAIIHY KENEIHON TOPOTH NOJDKHA MPEayCMaTPHBATECS
BO3MOXXHOCTE OpIaHM3allM¥ DPE3EPBHOIO 3JIEKTPOCHAOMEHHS KOHTAKTHOH CeTH IpH
BEIXOJIE€ U3 CTPOsI TATOBBIX [OACTAHIKH NIPH 3eMIIETPACEHHH.

12.3 TIp# npoeKTHPOBAaHMM KOHTAKTHOM CETH 3JIeKTPH(HIUPYEMEIX JKEIe3HBIX
JIOpOT B paliOHax CeHCMHUYHOCTEIO 8 OayoB U Golee peKOMEHIyeTCs IpeycMaTpHBaTh
CEJIEKTHBHOE OTKIIOYEHHE CEKIMUU KOHTAKTHOH CEeTH MpU ee [OBpPEeXIeHUH
3eMIIETPSICEHHEM.

12.4 JInsa ABYXMyTHBIX TMHUH TIPH 3MeKTPUGUKAIME B paifioHaX CEHCMHYHOCTBIO 8
Gannor ¥ Oonee NpeAnoYTeHUE MOIDKHO OTHABATECH KOHCTPYKLHMSIM OINOpP KOHTAKTHOM
CETH PaMHOI0 THIIA C XXECTKMMHU MONepedInHaMH.

12.5 JIuaun snekTpocHaOKeHHs: KOHTaKTHOM CETH H aBTOOIOKHPOBKM B paOHaX
celicMHYHOCTEI0O 8 OammoB u Gonee JOKHBI HMETh TeNeyNpaBieHHE M3
SHEPrOAUCIIETYEPCKOrO IYHKTa ¢ BO3MOXKHOCTBIO MNEPEKTIOYEHHsI Ha BBIHYXKIEHHBIH
pexXuM paboTel NpH OTKIIOYEHMH YYacTKOB, TOBPEXICHHBIX 3eMJIETpIACEHHEM, H
[Iepexoa0M Ha pe3epBHEIE CXEMEI.

12.6 TIpy pacueTHOM celicMuYHOCTH 9 Oa/UIOB YCHIMA B 3JI€MEHTAX KpeIUIeHM,
YAEPXKHUBAIOIIAX OT TOAOpacklBaHUs W cABHra TpaHc(oOpMaTopel H  Apyroe

obopynoBaHKe TATOBLIX MOJACTAHLMH, C/ielyeT IPHHUMATE COOTBETCTBEHHO He MeHee 10
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% u He Menee 30 % ONOpPHOM BepTUKANBLHOW peakiMd OT COGCTBEHHOTO Beca
obopynoBaHus.

12.7Tlpn HasHayeHuw pa3MepoB (GYHIAMEHTOB MEJKOrO 3alOKEHHUs OIOop
KOHTaKTHOH CeTH cleayeT ofecrneyHBaTh YCTOMYMBOCTE (GYHIAMEHTOB IPOTHB
OMPOKH/IBIBAHHA U CBHTA, & TAK)KE OrpaHMYMBATE SKCIEHTPHCUTET PAaBHOAEHCTBYIOIIEH
AKTHBHBIX CHJI B IUIOCKOCTH IOMOIIBEl ()yHAAMEHTOB OTHOCHTENIBHO LIEHTPA THKECTH

CeYeHHs YCIIOBHIMH, IIPUBEIeHHBIMH B 8.4.12.
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IIpunoxenne A
(cmpaBo4HOE)

AnTHCeHCMHYeCKHe YCTPOIiCTBA MOCTOB

A.l1 Cronopsl

CTomopE! HCTIONBE3YIOTCS IS y/IepyKaHus MPOIETHEIX CTPOESHHH OT CABHIa IONEpPeK U BAOJE OCH
mocTa. KOHCTpYKIHS NMONEepeyHEIX jKene306eTOHHBIX CTONOpoB (PHCYHOK A.l) Ims mpHMeHeHus B
paHoHax celcMHYHOCTHIO 7 W 8 Gammos paspaGoTaHa B BHAE HONOJHEHHS K THIIOBOMY TPOEKTY
TPOJIETHBIX CTPOGHHH IUIHHOK OT 16,5 10 27,6 M H3 IpeaBapHTENILHO HAMPMIKEHHOTO XKele300eToHa.
IIpoexToM mpeaycMaTpHBacTCs apMUPORaHKe MoAhePMEHHEIX TIHT MPOMEXYTOUHEIX OTOp H YCTOEB
AOTONHHTENEHEIME ceTkamu. [Toce ycTaHOBKH TPONIETHEIX CTPOGHHI apMaTypy CTOMOPOB CBAPHBAIOT
C BEITYCKAMH apMaTyphl U3 MoA(QEpMEHHOM IUHTEI, 3aTeM OETOHHYIO CMECE YKNaJIbIBAiOT B ONATyOKy
CTOIOPOB.

Pacxon marepuanos B jkene306eTOHHEIX CTONOpax 3HaunTeNeH. Tak, Ui MpONETHBIX CTPOEHHH
muHO# 27,6 M 06beM GeToHA B aHTHCEHCMHYECKHX YCTPOHCTBAX Ha OJHY HPOMEKYTOYHYIO OIODY
coctapiser 2,6 M* i nipumepHo 3 % 06beMa JKene306eToHa IPOIETHOTO cTpoenns. B cromopax onHo#

Onope! ycraHasnuealoT ot 730 mo 1158 kr apmarypst

770 10 a20 980 820 10 550 150
70
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I — mponerHoe crpoenue; 2 — jkene306eTONHELH cTonop; 3 — ycToi
Pucynok A.1 — CTonoptl, 3alHIia0NIHe 0T NOMEPEYHOr0 CABHIa POJeTHBIE CTPOEHHA JJIHHOM
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HcnbiTeiBas MpH 3€MIETPICEHHH yAaphl CO CTOPOHEI TIPOJIETHBIX CTpoeHHH, xene300eToOHHEIE
CTOTIOPBI HEPENIKO MNOBPEXKAAIOTCS, & NPH TOMIKaX Cui10k 9-10 6aiioB MOTYT MOHOCTBIO PA3PYITHTECS.
Ortxkas cronopos Brueuer 3a coboil CABHT 00pyIIeHne Ha rPYHT IPOJETHEIX CTPOEHHH, B TO BPeMS KaK
HX MOBPEMJICHUE MPHUBOJIHUT JIHIIE K HEKOTOPEIM 3aTPYIHEHHAM MpPH JKCIUIYATAIlHH MOCTA IOCTE
CEHCMHUYECKOTO BO3ACHCTBUA. [IIs CMATYEHHS Y1apOB MESK/Y IPOJIETHEIME CTPOSHUSMH | CTOIIOpaMH
peKoMeHIyeTcs pasMewmars 6ydepel.

A.2 Bydepni

A2.1 B xagectee GydepoB NPHMEHSIOT pPE3IMHOBBIE NPOKIAKH, DEIMHOMETAITHUECKHE
3MIEMEHTEI H KOHCTPYKIHH M3 CTalH C TAPENBYATEIME IIPYIKHHAMH.

BosmoxHocTs HCIONL30BAHHS B aHTHCEHCMHYECKHX ycTpoiicTaax MOCTOB
PE3UHOMETAIIHIECKHX 3JIEMEHTOB, NPHMEHSEMEIX B BarOHOCTPOCHMM U YMEHBINEHWs BHOGpammii
IIOABHAHOIO COCTaBA XKEJIE3HBIX TOPOT, NMOATBEPKICHA HCIBITAHUAMHE 3THX JIEMEHTOB Ha CIKATHE.

Wcnbitanns poBomiK ¢ SneMeHTaMu, KOKABH W3 KOTOPBIX MPENCTABIST coboi PE3HHOBYIO
MPOCTIOHKY TOMMHAHOK 40 MM, 3aKITIOUEHHYIO MEXKIY ABYMS CTAIBHBIMH ITACTHHKAMH, KOTODEIE HMEIOT
B IIaHe OpMY MPAMOYTONbHUKA C pasmMepamu 220%265 MM (pHcyHOK A.2). YTIIE INacTHH 3aKpyTNIEHE
pamuycoM 30 mm. Ouepuennsie 1o napabone GOKOBbIE IOBEPXHOCTH PE3MHOBOM TPOCIOHKH BOTHYTEI

BHYTDB 2JIEMEHTA.

41.5£2.5

265
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Ans  momydeHus  HEOOXoAMMOM  CIOCOGHOCTM K TOIVIONIGHHIO  SHEPTHMA  yaapa
PE3HHOMETAJITHYCCKHE 3JIEMEHTBI MOTYT COOHpaThCA B NakeThl. B [aHHOM 3KcrepuMeHTe HCIBITEIBAIH
ITAKETEl 3 TPEX 3IEMEHTOB C OBEACHUEM HarpyskH Ha nmaker o 800 kH. Harpyska npuknanesanacs
ctynensmu o 100 xH. Kaxnas crynens Harpysku seigepyxusanack 3—4 mun. Mcnsranus npoBoIammcs
npu Temneparype 18 °C-20 °C.

Ilo pesynsratam sKkcnepuMeHTAa MOCTpOEHA 3dBHCHMOCTE OCEBOH ne(opMAUMM NakeTa OT
CKHMaromeH Harpyskd (pucyHok A.3). Cpenmee 3HaueHHe Ae(OPMAlMH MCIBITAHHEIX ITAKETOB [PH
HauboNbIIeH Harpyake coctaBuino 27 MM. OTKIOHEHHe I HAUMEHee ¥ HAMGOJee KECTKUX TIAKETOB

HaxoJMjI0ck B mpenenax 135 % cpensero 3xa4eHns aedopMmaru.

. T
0 100 200 300 400 500 600 700 800
P, xu

Pucynox A.3 — JlnarpamMma cixaTHS KOMILTEKTA H3 TPeX Pe3MHOMETALIHYECKUX 3/JeMeHTOB

Crneftyet OTMETHTE 3HAYHTENBHYIO KPHBH3HY AMAarPaMME CKaTHs. MOZY/IE yIIPYrocTH Pe3HHEL B
MlaKeTe B HaYalle Harpy:KeHWs cocTapman npuMepHo 35 MIla, a B cpenneM s Bcero gHamazoHa
Harpy3sku — 75 MlIa.

[IoBBIIIEHME JKECTKOCTH MaKeTa ¢ POCTOM HATpPY3KH OGBICHAETCH M3MEHEHHEM KOH(HUrypaluu
GOKOBBIX MOBEPXHOCTEH PE3HHOBEIX NPOCIIOEK, YBETUUEHHEM ILIOATH HX MONEPEYHOro CedeHHs, a
TakXe YMEHBINeHHEM 00beMa MUKPOTIOP PE3HHBL

HauGonpmas Harpyska BOCTIpHHHMANAck MakeTaMy 6e3 paspylICHHs, HECMOTPS Ha TO YTO YIKE
npu Harpyske 400 xH Ha GOKOBBIX NOBEPXHOCTSIX DPE3MHOBEIX IPOC/IOEK MOSBISTHCE 3AMETHEIE
TOPH3OHTaJIBHEIE TPEIIMHEL B CBA3M ¢ 3THM makeTs! OGbUIH HCHBITAHEl HA BRIHOCIMBOCTE
ACCATHKPATHBIM HATPY)XEHHEM C JOBEIEHHEM CHJIBI CXKaTHA 3a KOPOTKHH mpoMexxyTok BpemerH (30 c)
no 800 xH ¢ nocnenyiomeif pasrpyskoii. [Tocite 3T0ro makeTE BHOBB IOJBEPTATACE NOCTENEHHOMY

CXATHIO C yBeNHYeHHEM Harpyskd crymeHsMH no 100 xH. Conocrapnenme omarpamMm cxaTis,
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NONYYEHHRIX OO0 H IIOCHe HCIEITAHUHA Ha BEIHOCIIHBOCTE, TIOKA3al10, YTO PE3HHOMETAIIHYECKHE
3JIEMEHTEI B LIEJIOM COXPaHH/IH MPOYHOCTL M JKECTKOCTH MOC/IE MCIEITAHHA Ha BEIHOCIHBOCTH, XOTH
Cpe/iHee 3Ha4YeHHE NI IATH [1aKeToB HanOoIbIneH nedopMaliy CXaTHA YMEHBIIHIOCH IPUMEPHO Ha
10 %.

Iaptus u3 20 pe3HHOMETaNTHIECKAX dIIeMEeHTOR Ohbijla HCIEITAHA HA cXkaTHe (B TOM YHC/Ie NpH
OTpHIaTe/IbHOM TeMnepaType MuHyc 30 °C) u Ha ceur. CkaTre JByX aneMeHToB Harpyskol 2200 kKH
He [IPHBEIO K HX pa3pyienH:o. ITo caoficTBam pe3nHEl cpok citysx6s1 6yhepos cocrasiser He MeHee 60
JIer.

IIpoBenEHHEBIE MCIBITAHMA MO3BOISIOT CHAENaTh BHIBOL O TOM, YTO DPEIHHOMETATTHYECKHE
3JIEMEHTBI MOYKHO HCIIONE30BATh B Oy(epHBIX aHTHCEHCMMYECKHX yeTpoiicTBax MocToB. [IpuHuMas Bo
BHHMaHHe 3HaYHTENbHEIH pazbpoc ynpyrax XapakTEPHCTHK PE3HHEL, CIEAYET IPOBOIHTE BEIGOPOYHEIE
HCIBITAHUA 3JIEMEHTOB, [IPpeIHAa3HAYEHHBIX U1 YCTaHOBKH Ha Gonemmx Moctax. Heobxomumoe guciio
GydepHbIX yCTPOHCTR H PE3SHHOMETA/UIHYECKHX IIEMEHTOR B KIKIOM H3 HHX OIPENEIAETCS PACYETOM,
YYHTHIBAIOIMIHM ITPDOYHOCTHEIE H ,I[ECIJDPM&THBHBIE XapaKTEepHCTHKH 3JIEMEHTOR.

A.2.2 B xauectse GydepoB NPUMEHSIOT TAKXKE CTANBHEIE KOHCTPYKIMH, pabOYHM OpraHoM
KOTOPBIX fABIAIOTCS TapesbyaTele NPYXKHMHEL Bydep jxenesHOZOpoKHOrO MOCTa ¢ NPONETHLIMH

CTPOEHHAMH B BHJIE ()epM C €3/10#i IIOBEPXY MMOKA3aH Ha PHCYHKE A.4.
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Pucynok A.4 — Byiep, yeranoriennbiii B pabouee nosiosxenme
Ha nanHoM o6bexte OydepHsie yeTpolicTBa yCTAHORNEHE! B CKOIIEHHEIE KOHIBI KpalHuX (epM.
Kaxnprit 6ydep BEIONHEH B BHAE MAacCHBHOIO CTATBHOTO CepIevHMKA, BOCIIPHHHUMAIOIIEr0 yJap H
ONHPAIOIIEroCs THUIHOH CTOPOHOH TOJIOBKM Ha KOMIUIEKT TapENbYaThiX MpPY)KHH H3 PECCOPHO-
NPY)KHHHOH CTAMy. [IpY)KHHEI IOMEIIEHE! B CTalbHOH KOPIYC, 3alMINAIONIHI HX 0T aTMOC(hepHOro
BO3/IeHCTBHA U 3acopenns. Kopryc Gydepa kpenures Gonramu k yanossiM paconkaM depmbr. Beero Ha
MOCTY yCTaHOBNIEHEI 4eThIpe Gy(epHEIX ycTpolcTBa, pACCHMTAHHEIX HA LTHTENLHYIO SKCIUIYATALMIO B

YCIOBHAX cypoBoro kiimara. O6mas macca 6ydepos coctasnser 700 kr.
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Pucynox A.5 — Bydeproe anTHcelicMHIECK0€e YCTPOHCTBO ¢ TAPEILYATHIME IIPYKHHAME

JUist A3rOTOBJICHHS ONBLITHOMN NIAPTHH TAapENBYATHIX NpYKUH 11 6y(dhepor cranexene306eTOHHBIX
MPOJIETHEIX CTPOEHHH (pHCYHOK A.5) Hcmone3opanack crtams mapka 60C2A mo I'OCT 14959-79.
IIpysxunbl uMeny BHenHu muametp D = 300 MM, BHyTpeHHHEIT muametp d = 122 MM, TOJIHEAY § =
20 MM, BEICOTY BHYTpeHHEro KoHyca f = 6 mM. DakTHdyeckue pasMepEl NPYXHH OTIHYATHCE OT
PacyeTHEIX B MpeAenax JomycKoB. [IpyKuHbI HCIBITEIBAITHCE HA TBEPJOCTD, HECTKOCTh, IPOYHOCTE H

BEIHOCITHBOCTL.
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lIposepka TBepmoCcTH mMpoBomMIACE Ha Tpex 06paslaX, WArOTOBJIEHHBIX W3 ToH IKe HapTHH
MeTajia, 9TO W INPYXHHEL, H MMEIOIIMX C HUMH OJMHAKOBYIO TONIIMHY. TBepmocts mo Pokpemty
TepMoobpaboTanHsx 06pasnon cocrasmia 0T 43 10 45 exumm. [Iposepka coOTBETCTBAS IedopMalun
IPYXKHH TIPH IpeaenbHOR paboyeli Harpyske (450 kH) TpeGyeMomy 3HAYeHHIO 7.8 MM IIPOBOJIHIACH
BEIOOPOUHBIM KoHTponeM 10 % mpykuH napruu. UaMepenHsiii mporu6 KOMILIEKTa U3 ABYX IPYKHH
npu Harpyske 450 xH B cpemmem coctamisn 8,1 MM (pucynok A.6). Ilpm 5ToM OTKIOHEHHE
KOHTPONHPYeMO# AeOpMallH OT PaCYeTHOr0 3HAYeHHS 6BII0 4 % NMpPH IOMyCKAEMOM OTKJIOHEHHH +5
%.

d, MM
S = W B L O S 00D
N

100 200 300 400 500
P, xu

<

Pucynok A.6 — lnarpaMma c;kaTas KOMILIEKTA H3 JBYX TapeJb4aThIX NPYXHH

OPH KPATKOBPEMEHHOM HArpY:KeHHH
IIpoYHOCTE NPy’ KHH NPOBEPSIACE 3aHEROIMBAHMEM (IIONHEIM CHKATHEM) KOMILIEKTOB B TEUYeHHe

24 4. Bece TpH KOMIUIEKTa yCHENIHO NPOIUIM MCIBITAHMA Ha HONHOE cxkaTHe (pucyHok A.7). ITocre

Pa3srpy3KH [PYXXHHBI HE HMEM TPELIMH H HaJPLIBOB.
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[ — HIKHAA NUIHTA; 2 — BepXHss IIHTa; 3 — 60NT; 4 — raiika; 5 — TapensdaTas NpyKHHA

Pucynox A.7 — UcnibiTanme Tapeab4aThiX NPY/KHH HA MOJHOE CKATHE

IIpoBepka BEIHOCTHBOCTH NMPOBOJMIACE MHOTOKDATHEIM HarpyienueM (100 mukios) ot Prin =
0 1o Fnax = 450 xH Tpex xoMmIekToB npysuH. BeicoTa BHYTpEHHEro KOHyCa TPYKHH B CBOGOLHOM
COCTOSHHH IIOC/]I€ HCIBITAHWH Ha BBIHOCIMBOCTL yMEHbINMIack B cpegHeM Ha 0,2 mm. Tpemmu u
HaIpBIBOB MPYXHHBI HE MONYyIHIH. TakuM 00pa3zoM, MCIEITaHHAME OBUIO YCTAHOBJIEHO, YTO MAPTHA
NPYXXHH YZOBNETBOPSET TPeOOBaHMAM HOPM K 3THM H3/IEJIHsSM H MOXKET OBITE MCIIONH30BaHa MpH
CTPOHUTEJILCTBE B Oy(epHBIX aHTHCEHCMHYECKHX YCTPORCTBAX MOCTOR.

A.3 Ankepsl

BepTHKanbHbIE aHKEPH YCTAHABIHBAIOT B LEJAX MOBBIIECHHS YCTOHYMBOCTH OIOD H TPOJIETHEIX
CTPOCHHH MNPOTHB ONPOKMABIBAHHA, & TAKXKE JUIA NPEIOTBPAIIEHHA MOBPEXKICHHH KOHCTDYKIIHIA,
BO3HHKAIOMIHUX NPH MOAOPACEBAHHK OMOPHEIX Y3NOB 6anok, depm # paM. [OpH3OHTANBHEIE AHKEPEI
MOIYT HCIIOMBE30BaTbCA [/ NOBHILICHHA CONPOTHBRIIEHHA YCTOEB H IPONETHEIX CTPOEHHH COBHTY BAOMNE
OCH MOCTA B HallpaB/IeHHH pyCa.

IIpu pacueTHO#M ceficMuunOCTH 9 GalIOB IPONETHEIE CTPOSHHS C e3/10# MOBEPXY JUIHHOM oT 18,8
110 34,2 M 3aKpEIUIAIOT 32 CEPEIUHEI IOMKPATHBIX GaIoK. AHKEp YCTPOEH B BH/E CTATRHON IIAPHHPHOH
KOHCTPYKIHH (PHCYHOK A.8). Macca MeTanna aHKEpHBIX YCTPOHCTB Ha OJHO IPOJIETHOE CTPOGHHE

cocTaBngeT okoyio 270 kr.
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ITponerneie cTpoenus mmanoit 45,8 u 55,8 M 3aKperuIOTCS 3a JOMKpATHBIE GAIKH B MecTax
TMOCTaHOBKH pebep XKECTKOCTH C OMOLIBIO TAT H3 YTOJIKOB, 3a1eAHHEIX B [T0(EpMEHHEE ILTHTEL orop.
Macca merania ankepHbIX yCTpOHCTB Ha OHO IIPONETHOE CTPOEHHE MIHHOM 45,8 1 55.8 M COCTaBlseT
opumMepHo 1700 xr.

Ilpu coBmecTHOM y4yere ceficMHUecKoif Harpy3KH H Beca JKeJe3HONOPOXKHEIX (epM ¢ €310
IOHH3Y B aHKEPHEIX YCTPOHCTBAX IO pacyeTy He BO3HHMKAeT pacTArHBaomux cui. IlostoMy ans Beei
CEpHH 3THX KOHCTPYKIMH B AuanmazoHe nposietos oT 33 o 110 M aHKepHBIE yCTpOHCTBA MPHHATHI
OJIMHAKOBRIMH ODJIErYEHHOr0 THNA ¢ Maccolf 336 Kr cram, HOCTATOYHOH IS TpPeJOTBPALICHHS

nondpaceiBaHms (epM, 0KazaBIIKHKCs MOGIIH3OCTH OT SIHIIEHTPA 3eMIIETPSICEHHS.

A Beicokonpounsie Gonsl @22 w4 A-A
1 o '
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I — noMkpatHas 6anka NPOJETHOTO CTPOEHHs; 2 — aHKEpHOE YCTPOHCTRO; 3 — omopa; 4 —
BEICOKOITPpOYHEIE BosTEI
Pucynox A.8 — AnxepHble yeTpoiicTsa Iist cTaleke/1€306eTORHBIX MPOIETHLIX CTPOEHMH
e g0 34,2 M
AHKepOBKa GalouHEIX Ppa3pesHBIX CTAIEXKENe306ETOHHEIX  NPONETHBIX CTpOEHHH Ha

aBTOMOOMITEHBIX [JOPOTaX OCYIIECTBIACTCS TAKMM JKE CIOCOBOM, KaK JUIs JKETe3HOMOPOXKHEIX GAoK i
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thepM. [Iisl MPONETHOTO CTPOSHHS ATHHON 42,6 M Macca aHKepPHOTO YCTpOMCTBA JUIA 3aKpEIUICHUS
OHOTO KOHIIAa KOHCTPYKIMH cocTasiseT 122,7 Kr.

A.4 Cuennsie yerpoiicraa

A.4.1 Paspesnsle npONETHEIE CTPOEHHS MOTYT OBPYIHTHCS H3-3a celicMozedopManuif TpyHTa H
OIOp, NPHBOJAILIMX K TOPH3OHTA/lbHBIM MEPEMENIEHHAM NOA(PEPMEHHEIX IUIMT H3 IIPOEKTHOTO
rosozkeHus. [IpH BOSMOXKHEIX celiCMOTEKTOHHYECKHX H ONOJI3HEBBIX TIepeMEleHHsIX IPYHTA B CTBOpE
MOCTa, a TAaKX€ NpPH aCHHXPOHHEIX KojeQaHHAX omop npuberarnT k ymHpeHHIo noipepMEHHBIX
TIOIIAN0K OMOp WM YCTAHABIHBAIOT CLENHbIE aHTHCEHCMHYECKHE YCTPOHCTBA, OrpaHHYHBAIOIIHE He
TONBKO OTHOCHTENLHEIE TOPH3OHTANBHEIE, HO M OTHOCHTENLHEIE BEPTHKAJBHBIE [EPEMEIIeHHs
CMEXHBIX KOHLOB cocenHHX ¢epM (Ganok). Cuennoe ycTpoHCTBO PAaCCUMTHIBAIOT TaK, YTOGEI OHO
BEI/IEPXKHBATIO OTIIOPHYIO PEAKIIHIO MOBHCAIOIIEH KOHCTPYKIIHH.

A.4.2 KoHCTpYKTHBHOE pemICHHE CHENKH B KaXIOM KOHKPETHOM CJIydae ONpelenfercd ee
pyHKUMeH M TMOOM InpoieTHOro  crpoeHus. Jna  OOLeINMHEHHS ~ METAIMYECKHX H
cranexene3o0eToHHBIX OGaloK €O CIVIOIMIHOM CTeHKOH OOBIYHO HCIIONE3YIOTCH — HAKJIAIKH,
TPHKPETUIAEMbIE K BEPTHKAIBHEIM JIMCTAM INaBHEIX Oanok Gontamu. OTRepeTHs noj GONTH B CTEHKE
OJHOH H3 BalloK [IenaioT OBaNBHEIMH, [UIS TOTO YTOOLI He BO3ZHHKAIO TEMIIEPATYPHEIX HANPKEHUH B
KOHCTPYKIMH # obecmeunBanack cBoona IOBOPOTA KOHLOB [POJIETHOrO CTpoeHHS. Ilpw
HEODXOAMMOCTH COEJMHEHHUS CTANEXKeNe306eTOHHOrO NPOJIETHOTO CTPOEHHS C HKENe3006TOHHBIM HITH
IBYX JKEIe300€TOHHEIX KOHCTPYKUMH CLENHOE YCTpOHCTBO MOXET OEITE 3aKperUieHo  Ha
ene300eTOHHBIX pebpax HiTH IIHTE.

A.4.3 Cuennsle ycTpoiCTBa CTaNbHBEIX (epM YCTAHABIMBAIOT B y3/laX MPOJNETHEIX CTPOGHHMIA.
Tunosoe cuemHOE YCTPOHCTBO IKENE3HOMOPOXHHIX (DEPM COCTOHT H3 BEPTHKAJIbHBIX JIHCTOB,
TONEPEYHEIX IIAHOK H ONOPHOro crepxkna. OTRepcTHs B y37I0BBIX (acOHKAX MOA GONTHI U OMOPHBIH
CTCPIKEHE CREPJIAT 11O MECTY C y4€TOM (haKTHYECKOTO MONIOMEHHs MPOTIETHBIX CTpoeHul. OTBepCTHS
II0J1 ONOPHEIH CTEPHKEHb B BEPTHKAJIBHBIX JIMCTAX CIIEITHOT0 YCTPOMCTRA AENAIOT OBATLHEIMH. PasMepr
OTBEPCTHH MOAOMPAIOT M3 YCIHOBHA CROGOAB! JIMHEHHBIX M YITIOBBIX TEPEMEIICHHH COEIUHIEMBIX
KOHIOB (hepM. JTUaMeTp OIIOPHOTO CTEPHCHS ONPEIEIIIIOT PACYETOM Ha CPE3 M CMATHE IO HATPY3KOiA
oT coberenHoro Beca ¢epmbl. Macca MeTamna, HeoGXoMMMOro [yis cHenkH (GepM ¢ e3lol MOBEPXY

InuHOH 55 M, coctasmset 900 kr.

A.S5 IlpepriBaTenn konebanunii
A5.1  Tlpepemarenu  konebaHuii  (THAPaBIMYECKHE  CTONMOPHI)  HCHOMB3YIOTCH VIS

nepepacnpeienelis ycHinuid B chcreMe ¢ Gomee Harpy)KeHHBIX YacTel COODYKEHWS Ha MeHee

) BrAb. |
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HarpyxeHHEIe. Harpumep, €ciii cKajlbHbie TPYHTEL IO OCH MOCTOBOIO MEPEX0Jia 3aleraioT riy6oxo,
NMpH MPOEKTHPOBAHHM MOCTA HEPa3pe3HOH CHCTEeMEI LenecooGpasHo mepepacipeieHTs cellcMUYecKyIo
HarpysKy OT Macchl IIPONIETHOIO CTPOEHUS C AHKEPHOH OIIOpH] Ha BCE MIIH YaCTh OIIOP MOCTA.

['upipaBiinyeckue CTONOPEI COCTOAT H3 3aIT0HEHHOTO JKUAKOCTEIO MOJOTO MHIHH/PA, B KOTOPOM
pasMeIacTcs MITOK, COEOWHEHHEIH ¢ MeppOpHpOBaHHBEIM AMCKOM. KOHIBLI UMIHHIPA H INTOKA
COCMHHAIOTCA ¢ KOHCTPYKIUHAMH MOCTA, MOIYIIHMH COBEpIIaTh IEPEMEIICHHS IPYr OTHOCHTEIBHO
Ipyra.

I'mppasinaeckue cTonoper MoryT paboTath B AByx pexuMax (pucyHox A.9). IlepBrii pexum
OTHOCHTCS K MEIUIEHHO H3MEHSIOMUMCS BO3JIEHCTBHAM (H3MEHEHHE TeMIIEPATyPHI CPEbl, TIO3y4ecTh
u ycanka 6erona). IIpu Takux BosmelicTBHAX TpeGyeTcs HEe3HAYMTENRHOE YCHIIHE VIS NEPEMEIICHHS
nep(OpUPOBAHHOTO JMCKA B 3aMOIHEHHOM JKHAKOCTBIO IHIHHApE. TakuM o6pasoM, B OBGBIYHEIX
YCIOBHAX I3KCIUIyaTalldH CTONOP HE OrpaHHYHBACT IEPEMEIIEHHH COEOMHAEMEIX KOHCTPYKUHH H
NPaKTHYECKH HE BIHAET Ha HaNPOHKEHHO-Ae()OPMHUPOBAHHOE COCTOSHHE MOCTA.

IIpa GBICTPBIX OTHOCHTENBHEIX NEPEMEIIEHHAX CMEXHBIX YacTeHd MOCTa, BO3HHKAIOIIMX IIPH
3EMJIETPACCHHAX, CTONODP ONOKHpYeT 3TH nepeMelneHns, paboTas KaK JKecTKas CBA3b, COEAMHAIOIAS
pasfeneHHble AeOPMALMOHHBIM 1IIBOM HYACTH COOPYXEHHS. V3MeHeHMe JMHAaMHMUECKOH pacueTHOH
CXEMEI MOCTa C OaI09HOH Hepa3pesHoi Ha PaMHYIO C IPOAOIEHO-HENOABHIKHEIMH OIOPHEIMH JaCTAMH
Ha BCEX HIIH YaCTH OIOP MOXET CYIIECTBEHHO YMEHBIIMTE YCHIHA B aHKEPHOH OIOpe W IOBEICHTEH

CeHCMOCTOHKOCTE MOCTA B LIEJIOM.

O6nacts ! O6nacTe
TeMIIEPaTy pHEIX | CEHCMHYECKHUX
BO3JICHCTBHI BO3NCHCTBUHA

Cuna conpoTHBIeHHs
THIPaBIMYECKOro CTonopa

CKOpOCTE OTHOCHTETBHOTO MIEPEMEILICHUS
COEIHHAEMBIX KOHCTPYKIIHH

Pucynox A.9 — Cxema paboTsl rHAPABIHYECKOr0 CTOMOPA
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A.5.2 IlpepeBatenu KoneGaHHH MOIyT HCIONBE30BATHCA TAKXKE TIPH CTPOMTENBCTBE BUCSUMX H
BaHTOBBIX MOCTOB, B OCOOEHHOCTH B paHOHAaX NPOXOXKAEHHS TadyHOB, rITy6OKHX O0Yaros
PaspyIIATENBHBIX 3EMIICTPACEHHA M TIPH PACHONIOKEHHH IHIOHOB B AKBATOPHM MOpEH, B LENIX
obecredeHns JMHAMHYECKOH YCTOHYMBOCTH MHJIOHOB MOCTA TIPH BO3AECHCTBHH TypOyNeHTHOTO
BO3YIIHOTO TIOTOKA, INTOPMOBEIX H CeHCMHYECKHX BOJIH. [IpephIBaTeNlM yCTAHABIMBAIOT B LENSX
YMEHEIIEHHs NEPHOJA COOCTBEHHBIX IONEPEYHBIX KomeOGanuil NMHIOHOB Ha MEpHOJ NOCTPOHKH M0

OesonacHoro yposasa. Cxema nogKpelIeHHs MHIOHA BAHTOBOIO MOCTA TIOKA3aHa Ha pucyHke A.10.

m;
AHkepHas MpepbiBaTens
onopa kone6aHuii ms _TMuno
ool

v 74%_ 74_)7" L‘j (“)
ITojiBHKHBIE OTIOPHBIE
4acTH ® m:

= =
A v ar v ar o v g

M| — M4 — MACCEI YacTell MHNoHa

Pucynok A.10 — Cxema ycTaHOBKH NpepuIBaTen Koaebannii

A.6 I'acurenn koiebanmnii

A.6.1 Macca TpONeTHOro CTPOEHHsS HepaspesHoil cucTeMsl amuHOH Gonmee 500 M Hepemko
npeprimaer 10 000 T, a celicMuyeckas Harpyska OT 3TOH Macchl IOCTHTAET HECKONBKHX THICHY TOHH.
IIpu pacueTHO# ceficMuyHOCTH 9 6aIOB IPHEMIIEMBIE PEIIEHHS 110 PACXOTY MaTEpPHATIOB TIOTYYAITCS
TOJILKO B TOM Cly4ae, KOrja OCHOBaHHEM MACCHBHOTO (yHIAMeHTa AHKEPHOH OMOPEl CIIY)KHT
CK&JIBHBIH TPYHT.

Ecnyu mpouHEIe KOPEHHBIE MOPOAEI 3alleraloT riyGOKO, NPHHHMAIOT CHENMANBHEE MEpHI JUIS
YMCHBIIEHHS CEHCMHYECKOH HAarpy3KH M aMIUIMTY/l TOPH3OHTATBHEIX KoneGaHuil coopyswenus. K
TaKiM MEpaM OTHOCATCS CHH)KEHHE MAacchl IPONETHOI'0 CTPOSHHS 33 CYET MCMOJb30BAHUN
BBICOKOIIPOYHOH CTalm¥ B TNaBHBIX Oamkax, CBS3fAX M IUIATE MpOe3kKell YacTH, paclpelelcHHE
IIPOIONIBHOH CeHCMUYECKOH HAarpy3KH OT MAacChl IPONETHOTO CTPOEHHS HA HECKOIBKO MPOMEKYTOYHBIX

OIIOp. MPHMEHEHHE aHTHCEHCMHYECKHX YCTPOHCTB 1714 ramenus konebauuit (nemmdepos).
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A.6.2 XapakTepHEIH NpUMEp TIPUMEHEHHs AEMI(EPOB — BHALYK Yepe3 JONHHY PEKH B paiione
CEHCMHYHOCTRIO 9 Hamos.

Buanyk nmeer obmyro sumuny oxono 900 M mpu BEICOTe OIIOp B CpeHeH yacTy nepexoza Gonee
40 M. IIposeTHOE CTpOEHHE 3aIPOEKTHPOBAHO M3 CTANH, MMeEeT KopobuaToe cedenue c BEpXHeH
OPTOTPONHOH MIMTOH. Bbicota rmaBHoM Ganku 3,6 M, mupHHa mnpoesxked wactw 11,5 M.
MehopMatMOHHbIH OB, YCTPOSHHBIH HAal OJHOH M3 MPOMEXYTOYHEIX OINOp, AEIHT IpOJIETHOE
CTPOCHHE Ha JIB€ HepaBHBIE YacTH JutiHoH 810 1 100 M.

Bonbimas cexuust MNpONETHOTO CTPOEHHs 3aNPOEKTHPOBaHA B BHAEC HepaspesHoN Gaiku,
IEPEKPEIBAIOIICH AeCATE NPOJIETOB JIHHOH OT 53 110 126 M. Macca HepaspesHoii cekuu cocTarnser 10
785 1.

KopenHbIe 1Opo/ib! B CTBOpE BHa/lyKa MPEACTABIEHEl MEPTeTeM, ECUAHHKOM H apr/LTHTOM. B
30HE BLIBETPHBAHHS Ha INyOHHY 0 5 M OT KPOBIIH CKaILHEIE IPYHTHI HMEIOT HH3KYIO IPOYHOCTb.

Ha ckiioHax monuHE! KOpEHHBIE HOPOJIB! IEPEKPBIBAIOTCS YEXJIOM IETIOBHANEHEIX H ONO/3HEBHIX
HAKOIIEHHH, MPENCTABIICHHBIX CYTITMHKAMH M [JIMHAMH C BKIIOYEHHEM O06JI0MOYHOrO mMarepuaa.
MomHoCTE YeTBEPTHYHEIX OTNONEeHHH Koneberes ot 3 1o 17 M.

IToliMy M pycIto pexH ClararoT alUIOBHATLHEIE H ANIFOBHAIBHO-IHMAHHEIE OTJIOKEHHS (rpaBuii,
ranbka, IMIHHa). BeKpeITas pasBeloYHBIME CKBKHHAMH MOLIHOCTD FAJIEYHHKOB HOCTUTaeT 29 M.

OcHoBHass 4YacTh BHagyka 3aNpPOGKTHPOBAHA B BHIE pPAMHO-HEpA3pE3HON CHCTEMBI G

HEMOJIBH)KHBIMH OINOPHBIMH YacTAMH Ha CEMH IIPOMEXYTOYHEIX ONopax OONBINOH BEICOTEI H

N

MOABH)XHEIMH OITOPHBIMH HacTAMH Ha YETBIPEX KpalHHX HU3KUX omopax (pucyHok A.11).
2
4
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N2 Nel0 Nell

FrFF FET FPF FeF OFET OFET OFFT

N3 Nel NS Ne6 N7 NS N9
| — HeTIOABMXXHbIE OTIOPHEIE YACTH; 2 — IOABHYKHEIE ONOPHBIE YacTH; 3 — THApABIHIECKHE JeMIIDEpEL;
Ne |-Ne 11 — onopsr

Pucynok A.11 — PacueTHas cxeMa BHAYKA

Konebanus omop ¢ GomeImoi aMiuiuTy0i BAOE OCH NEPeXoa CIOCOOHE! TOBPEIHTE OIOpPHEIE

4acTH, Ae(OpMalHOHHEIE WIBEl U [pyTHE KOHCTPYKUHH BHagyka. [{ng yMeHBlIeHHs ceHcMHYEcKOH
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Harpy3KH OT MAacChl NMPONETHOrO CTPOSHHS M OrPaHHYEHHS aMIUIMTYAbl KoieGaHui mNpemembHO
AOMYCTHMBIM 3HAYEHHEM 25 CM MEkK[y Hepa3pesHEIM IPOJIETHBIM CTPOGHHEM H JKECTKHUMH KOHLEBBIME
ONOpPaMH yCTAHOBJIEHEI THAPABIIMYECKHE TACHTENH KomebaHuii.

A.6.3 CymuocTs pabOTHl TIMAPABIMYECKOTO JeMI(epa NPEACTABIECHA 3aBUCHMOCTBIO €ro
PEaKIHHK OT CKOPOCTH Harpysenus. W3 rpaduka (pucynok A.12) sunso, uro aemndep cnabo pearupyer
Ha ME/UIEHHOE HAarpy)XeHHe (Ha H3MEHEHHE JUTMHEI IPONIETHOrO CTPOEHHS OT Mepenaa TeMIIEPATyD B
TEUEHHE CYTOK), HO CO3/IaeT 3HAYHTENIEHOE CONPOTHRIIEHHE CEHCMHYECKUM KonebaHUAM, KOTOpPEHIE B

IAHHOM CITy4ae HMEIOT CKOpocTh okomo 0,5 m/e.
4000
3000 +
2000
1000

0 T T T T
0 0,2 0,4 0,6 0.8 1 1,2

CkopocTh (M/c)

Cuna (kH)

Pucynox A.12 — 3asucumocTs peakuun AeMngepa oT CKOPOCTH ero HATPYKEHUA

lacureny xone6anuit BENTYCKAIOTCS /I OCEBBIX HATPY30K JI0 HECKONBKHMX COTEH TOHHA-CHI H
BO3MOXKHBIX OTHOCHTENIBHBIX EPEMEIIEHHH COeTHHAEMEIX YacTel MocTa 110 450 MM u Gonee. OT 3THX
HCXOIHEBIX NAHHBIX 3ABHCAT JMaMETP IHIHH/IPHHYECKOTO KOPIYCa H €ro IIHHA.

Kopmyc nemriepa umeeT HajexHyio 3aliuTy OT HEGNATONIPUATHBIX ATMOCHEPHEIX BO3ACHCTEHI.
J1st 331K TEL OT KOPPO3HH HAapyKHEIE TOBEPXHOCTH KOpITyca MIOKPBIBAIOTCA TPYHTOBKOM H3 ClIos [IHHKA
C MOCHEAYIOUIEH OKpackod ABYMs CIOAMH Kpacki. BHyTpeHHHe NOBEPXHOCTH JeMnpepa HMEoT
CHelHalbHOe MOKPEITHE, pa3spaboTaHHOe NpPEANpPHATHEM-U3TOTOBHTENEM. B KauecTBe paGoueit
KHJIKOCTH MCIONE3YETCS CHIMKOHOBOE MACIO, COAEPHKAIee MPHCANKH U1 3aUIHTHI OT CTAPEHHUSL.
Pabouas JHIKOCTE HMEET XapaKTEPHCTHKH, MAIOH3MEHIONIHECS B IIHPOKOM JHANA30He TEMIIEPATYP.

Jemrdepsl 3anpoeKTHPOBAHEI B TPEANONONKEHHH, YTO TEMIIEPATypa BO3AyXa H3MEHAETCA B
npefienax ot munyc 20 °C go mmoc 50 °C. IIpH 3eMIETPACEHHH B TEYEHHE KOPOTKOro TIPOMEXYTKa
BPEMEHHM rammenus Konebanuit Mocra TeMnepatypa paboueif XUAKOCTH MOKET Bo3pact 10 200 °C.

PacueTHslIii cpok ciry:xOkI rupasIHaeckux aeMndepor He MeHee 30 reT. Ycrpoiictsa He TpebyroT
06CIyKHBAHHS TIPH SKCILIyaTalllH, HO TIPeANpHITHE-H3TOTOBATEE PEKOMEH/IYET NPOBOJHTE OCMOTP

AeMI(EPOR ¢ epPHOHIHOCTEIO O/IHH pa3 B TPH rojia.
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A.7 AmopTH3aTOphI

A.7.1 AMopTH3aTOpaMH SBISIOTCS KOHCTPYKIMH H YCTPOHCTBA, IMO3BOJIAIOMIHE YMEHBIIATE
CEHCMHYECKYIO Harpy3Ky OT MacC H PETyIHPOBaTh DACIHpPENEICHHE HArpy3KM MEXIY YacTIMH
coopyxenus. K aMopTusatopam oTHOCATCS THOKHE OTIOPEI ¢ IAPHBIMA CTOMKAMH, PE3HHOBBIE OTIIOPHEIE
4acTH, yCTPOHCTBA ¢ pabotM OPraHoM B BH/IE TAPEIBYATEIX IPYXKHH H s/l APYTHX KOHCTPYKIHH,

[lpn crpowTenscTBe oOmOp BHANYKOB B CEHCMHYECKMX palOHAX MPHMEHIIOT paMHELE
JKeNe300ETOHHBIE OMOPE, HMEIOIIHE BEPTUKANLHEIE MM HAKIOHHBIE CTOMKH M3 cbopHoro
(MoHoMTHOTO) Kene3oberona. Takoe KOHCTPYKTHBHOE pellleHHe O3BOJIAET YMEHBIIHTE Maccy OIop u
NOMyYNTh ONTHMANBHEIE [HHAMHYECKHE XapPaKTEPHCTHKH BHAJNYKa, YTO J[JaeT BO3MOXKHOCTE
MAKCHMANBHO [TOHH3HTE CEHCMHYECKYIO HAarpy3Ky OT MAace OMOp M MPOJETHOIO CTPOEHHA.

BuaJiyku ¢ paMHEIMH OIIOPAMH 9acTO COOPYKAIOTCH B paiioHax NepeceqeHHs JKEeNe3HoH Joporoi
TOpHEIX XpeOToB. ONOpEI TaKUX MOCTOB 0GEIMHO NPOEKTHPYIOT B BHIE OMHOAPYCHEIX M IBYXBAPYCHBIX
TIPOCTPAaHCTBEHHBIX paM. B KadyecTBe CToek OIOpP HCNONB3YIOT JKENe300€TOHHEE CTONDR! HAMETPOM
nonepeyHoro ceverus 0.8 M u jmHoi 15 M. IImTE! QyHAaMEHTOR, rOpPH30HTAILRHEIE THadparMel #
HacalKH BEITONHAIOT M3 MOHOIUTHOTO Xene3o0eTona. BricoTy paMHEIX onop 06BMHO NIPHHEMAIOT 10
35 M ot obpesa pyHmaMenTos.

A.7.2 KoHerpykuuu kene300€TOHHBIX OMOp C TENOM B BHJAE MOHOIHMTHBIX NapHBIX CTOEK
NPHMEHAIOT NIPH CTPOMTENBCTBE 3CTAKa/l U BHAlyKOB Ha ABTOMOOMIEHEIX H FOPOJICKHX JOpOrax.

Ilo pacuery Ha TeMnepaTypHOe M celicMHYECKOE BO3ZAEHCTBHS MPOMEXKYTOYHEIE OOPHI PAMHO-
HEepa3spe3sHOH 4YacTH BHajyka (PHCYHOK A.13) NpuHATH rHOKHMH B BHIE paMHBIX HAaJCTPOEK Haj
1oKoJsieM ¢ HEOOIBIIOH JKECTKOCTRIO CTOEK B HANpPaBJIEHHH OCH mepexona (BEICOTA cToek 10 28,5 M;

TonmuHa 1,2 M). Bepx croek obbequHeH ene306eTOHHEIM PUTEIEM.

iz
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Pucynok A.13 — IlpoMeskyTotunan onopa BHagyKa

CelicMudeckas Harpyaka OT Macc HpPOIETHOTO CTPOSHHS 3aBHCHT OT IepHoja COGCTBEHHBIX
Konebanuii coopyKeHHs, yMEHBIIAsACH IPUMEPHO B 2,5 pa3a IpH yBEIHYEHHH NepHo/ia OT HHTEpBaNa
pe3oHaHCHEIX 1epuooB (0,1-0,5 ¢ a1 cpeqHHX IpyHTOB) 40 MEPHOIOB, PACIIONOMEHHBIX BHE 30HEI
PE30HAHCHEIX KoJiebanni (1,2 ¢ u BeIlIeE).

HaznauenueM BBICOTEI MHOKHX CTOEK B MHTepBase 25-30 M MOKHO MONYHHTH ONTHMAJTBHBIE
JAHHAMHYECKHE XapaKTEPHCTHKH ONOPEl H CYIIECTBEHHO CHH3UTE HANPAKEHHA B pAMHOMH HaACTpoliKe U
CHIEI (MOMEHTHI), NepejaBacMble Ha IOKONE M CRaifHOe ocHoBaHHe (pucyHok A.14), B cmyuae
NPUMEHEHHS CTOEK OOJIBIIEH THHEI YCHIIHA B CEYCHHAX OMOPE! YMEHBIIAIOTCSA HE3HAUHTENRLHO, O/{HAKO
TOBBIIIECHHE THOKOCTH ONOpBI NMPHBENET K CYLIECTBEHHOMY POCTY aMIUTHTY KoneOaHwit pHIENnd H
NOBEINEHHI) HANpMKEHHH 3a CYET poOCcTa SKCHIEHTPHCHTETA HArpy3KH OT COOCTBEHHOTo Beca

IPOJIETHOTO CTPOEHHS.
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Pucynox A.14 — 3aBHCHMOCTL MOMEHTA B YPOBHE NOJOMBLI INTATEI (PYHJAMEHTA 0T BLICOTLI

MNAPHBIX CTOEK

A.8 KombunuposanHnbie aHTHcelicMudecKkne yerpoiiersa

A8.1 K nopaxaiommm ¢akTopaM 3eMIETPACEHHH OTHOCHTCS HHEPLHOHHEIE —CHJIBI
FOPH30HTANBHOTO W BEPTHKANBEHOIO HampaBieHHH, celicMuueckoe OOKOBOE JaBleHHE TpYHTA,
CeliCMMYeCKOe [aBleHHe BOIBI, yAAphl B LIBaX MEXKIY CMEXKHBIMH CEKLHAMH MOCTa, CMELIEHHS
(yHIaMEHTOB OMOp W3 MPOEKTHOrO MONOXKEHHS IpH DACOPOCTPAHEHHMH CEHCMHYECKHX BOJIH,
TEKTOHHYECKHE PA3PHIBLL, ONON3HH OEPEroBEIX CKIOHOB, 06BaNE! GOPTOR YINENHi, OCAlKH TOKPOBHEIX
oTnokeHuH u np. Ilepeduciiennsie ¢GaxTophl OBBMHO MPOSBIAIOTCS B Pa3lHYHBIX COUETAHHAX B
3aBHCHMOCTH OT DErHOHANBHEIX CEHCMOTEKTOHHYECKHX M MECTHBIX HHIKCHEPHO-TE0JIOMHYECKHX
YCIIOBHH.

MHorogakTopHEf  xapakTep celicMuyeckod omacHocTH TpebyeT paspaBoTKH  mpu
MPOEKTHPOBAHWM MOCTOB KOMIUIEKCA MEp AaHTHCEHCMHYECKOH 3amMTHL B kayectse mnpumepa
KOMIUIEKCHBIX AHTHCEHCMMYECKMX MEpONPHUATHH B HACTOSINEM IPUIIOKEHHH DPACCMOTPEHEI MEphI
3AlIHTE] OT 3eMJIETPACEHHH JKeJIE3HONOPOKHOTO MOCTA.

Mocr coopysxeH Ha yyacTke ¢ HEOIArONPUATHEIMU TEKTOHHIECKHMH YCIJIOBHAMH. [To ocu mocTa
3aIeTaloT CNabOBBIBETPENEIE IPAHOIHOPHTEL, HAPYIIEHHEIE HA YYacTKe MUPHHOH 30 M TEKTOHHIECKHM
pasnoMoM. B 30He pasnoma ckankHas nopoga pasapobiena 10 cocToAHus mebHs. MOHONTUTHBIE YCTOR
H COOPHO-MOHOJIMTHEIE TIPOMENYTOYHBIE ONOPEl BHIHECEHBI M3 30HBI Apobmenms. [Ipoetsl mMocTa
TNePEKPBITHI CTANBEHBIMHE (hepMaMH C e3/joH MoBepxy. PyHIaMEHTHI BCEX OIIOD MACCHBHEIE MENKOIO

3AITOXKEHHA.

C y4eToM HeGnaronpHATHEIX TEKTOHMYECKHX YCJIOBHH ObiH pa3paGoOTaHBI JONONHHTENbHBIE

MEpEl aHTHCEHCMHYECKOH 3aIMTEl MOCTOBOIO MEpeXola, HalpaRleHHEIE MPOTHB c6poca MPONeTHBIX

| - 4
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CTPOSHHH C OTIOP, NMOADPACEIBAHHS OMOPHEIX Y3JI0B (epM, 0BpymIeHHs (hepM IpH BOIMOKHOM BEIXO/IE
TCKTOHMYECKHX Ppa3pRIBOB HA IIOBEPXHOCTh y4YacTKa MOCTOBOTO IEPEXOfia, & TaKkkKe MPOTHB
TIOBPEN/ICHUA KOHCTPYKIHH OT yAapoB (epM B IKadHEIE CTEHKH ycToeB. J[/is 3allMTBI MOCTa Ha
Omopax M NPOJNETHEIX CTPOCHHAX YCTAHOBJCHEI CTOMODHEIE, AHKEPHBIE, CLENHble M GydhepHiie

yerpoiictea (pucynok A.15).
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I — CTOTOpHEIE U aHKEPHBIE YCTPOHCTBA; 2 — CLENHbIE ycTpoiicTia; 3 — 6ydepsr; Ne 1-Ne 4 —
OIOPEI
Pucynox A.15 — Banounsiii MOCT, MOCTPOEHHBIN HA Y4aCTKeE ¢ HebIaronpHATHRIMU

TEKTOHHYECKHMH YCJIOBHAMH

A.8.2 Cosvemenne B OIHOH KOHCTPYKIHH ABYX u Gomee GyHKuuit PacCMOTpPEHHEIX
AHTHCEHCMHYECKHX YCTPOMCTB MO3BOIAET YMEHBIIHTE PacXo/li MAaTePHAIOB Ha aHTHCEHCMHYECKYHO
3allATY MOCTOBEIX COOPYXCHHH. B CBA3M C 3THM B MOCTOCTPOEHHH HAILTH IMHPOKOE ITPHMEHEHHE
KOMOHHHPOBAHHEIE YCTPOHCTRA.

Anst sxenesHONOpoXHEIX depM mHOH 55 M ¢ e370i IOBEpXy 6BUIO 3aIpoeKTHPOBAHO
KOMOWHHPOBaHHOE AHTHCEHCMHYECKOE YCTPOHCTBO, MPENATCTBYIOMIEE CHBHI'Y ONOPHBIX Y3JIOB
TIONEPEK OCH MOCTA 1 X MOAOpACkIBAHHIO. Y CTPOHCTBO (pHCyHOK A.16) COCTOMT M3 HIKHETO yIIopa,
CBA3AHHOIO C OMOpPOH aHKEPHBIMH 6ONTaMM JHAMETPOM 36 MM, BEPXHErO yNopa, TIPHKPEIUIEHHOr0 K
(hepme BRICOKONPOUHBIME GoNTaMH JHAMETPOM 22 MM, M IITHIBKY muaMeTpoM 50 MM. AHKepHBIE
OONTEI 3a/ENBIBAIOTCS C MOMOINLIO 3MOKCHOHON CMOJEI B OrOJIOBOK omopel. Pacxon cramu B

YCTPOHCTBAX Ha 3aIlHTy 0JHO# depMEl cocrapmsgeT 1190 kr.
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Pucyrox A.16 — KombunuporanHoe anTHCEHiCMAYecKoe YyeTPOMETBO s 3amMThi (hepm

[JIHHOH 55 m

A.8.3 KomOuHHMpOBaHHOE YCTPOHCTBO TNIPUMEHEHO TaKKe MU  CTalexene306eToHHOro
NPOJIETHOTO CTpOeHHs MmHOH 45,8 M (pHCyHOK A.17). DTa KOHCTPYKI[MS 3allMINAET MPOJETHOE
CTPOEHHE OT MONEPEeYHOr0 CABHTa M TOAOpACHIBAHHS OMNOPHEIX Y3JIOB, 4 TAKXKE CMATYAET YJIaphl
IPOJIETHOTO CTPOSHMSA B CTONOPEL. B KadecTse Gydepor 31ecs HCMOMBE30BaHEl PEIHHOMETAIHYECKHE

3JIEMEHTEI, paboTalONIiE Ha CKaTHeE.
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1 — xene306eTORHbIH CTONOP; 2 — CTANBHOH YIIOP; 3 — AHKEPHEIE GONTEL; 4 — Pe3HHOMETA/LTHYECKHil
AIIEMEHT
Pucynor A.17 — KombunupoBanHoe aHTHCeliCMHYecKoe YCTPOHCTBO cTaNEXKe/1e300eTOHHOrO

MPOJIETHOTO CTPOEHH AanHoi 45,8 M

A.8.4 [IponeTHEle CTPOEHMS H3 IIYCTOTHEIX IUIMT ANKHOM 0T 15 10 18 M MOTryT NpHMEHATRECS BO
BCEX CEHCMMYECKH OIacHBIX paioHax. [[Nis 3aKpEIUICHHS IHT OT CMELIeHHS BIOJb M HOMEpeK OCH
MOCTa, a TaKKe OT HOAOPACHIBAHHS MX TIPH 3eMJIETPACEHHH B KPaiiHUX IUIMTAX MPOJIETHOTO CTPOCHHS
0 OCH ONHMPaHHA YCTAHABIHBAIOTCA 3aKJ4JHble [JETATH, K KOTOPEIM [pPHBAPHBAETCH
AHTHCEHCMHYECKOE YCTPOHCTRO ¢ BepTHKAIBHOH TpyGo# Ha Konme (pucyHok A.18). Tpy6a HaneBaeTcs
CBEPXY Ha aHKepHbld OONT, 3ajielaHHBIl B pHTeNle MIN Hacaike omophbl [lepemelneHus IUIHTHI
OTHOCHTENEHO HacaZKM B BEPTHKABEHOM HANpaBIeHHM OrpaHuyHBaroTcd maibol, kortopas
NpUBapuBacTCs K aHKepHoMy Oonty Ha 10 MM BEIIIE BepxHEro KOHUA TPY6BI H 3aKpemIseTcs CBEpPXY
rafikoii. Pacxoz cTany Ha 4eThIpe yCTpOHCTRA, 3aKPEIUIAIOIIME OHO IPONIETHOE CTPOSHHE, COCTABIIIET
181 xr.
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I — anxepHEIi 6onT; 2 — raiika; 3 — maii6a; 4 — Tpy6a
Pucyrok A.18 — KombHHHPOBaHHOE aHTHCEHCMHYECKOE YCTPOMCTBO ILTHTHEIX NPOJIETHBIX

cTpoeHHH
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Ilprnoxenne b
(cmpaBouHoe)

I'amienne sHepray Kosiebanunii MocToB

B.l B mocrax sHeprus koneGaHuii mormomaercs 3a cueT paGoOTHl 1O NPEONOIEHHIO CHII
BHYTPCHHEI'O TPEHHA, a TalKe TPeHHs B IIONBIKHEIX COEAMHEHMSX (OMOPHBIX YacTsX,
He(OpMaIHOHHEIX IBaX) W pacceHBaeTcs NpH medOpMAalHsIX CPyHTa, OKpYyatlero hyHaaMeHTEl
OTOP H OOCBIIHEIE YCTOH, & TAKIKE PACXOJIYETCS HA IIPEOJIOJIEHHE CONPOTHRIICHHS BO3YIIHOM U BOIHOMH
Cpenkl. 3HaYHTE/IbHAS YacTh SHEPTHH KoJeGaHHi MOCTa MOKET GBITh TIOTTIONMIEHA [HIPABIHIECKHMY
racuTeNAMH konebanui (nemnpepamut), HCIONB3YEMBIME C TOH LETBIO IIPH CTPOMTENECTBE MOCTOB B

paiioHax ¢ GONBIMMMHE CelfCMHYECKHMH B BETPOBBIMH BO3JEHCTBHAMH.

B.2 Vyer neMnHpyloumx cBoicTE KOHCTPYKIH

B qopmyne, onpenensmomel ceficMuYecKyi0 Harpysky OT Macc COOPY:KEHHH CIIEKTpalBHO-
MOZANIBHEIM METOJOM, B KA4ECTBE OJIHOrO M3 COMHOXMTENeH MpHCYTCTBYeT KkodpduuueHt Ky,
YYHTBIBAIOIHH BIIMAHME Ha Harpy3Ky HECTAHJAapTHOrO MOIJIOMEHHS M PACCESHHA JHEPIHH IO
OcHOBHOI (hopme Konebanuit. 3Hauenue koahdunuenta K, y H3mensercs ot 0,7 11 rHApoTEXHHYECKUX
COOpYKEHHH H3 TPYHTOBBIX MATEPHANOR /10 1,5 [Ist BRICOKHX COOpYKeHHiH ¢ HeGOoMBIIMMH pa3MepaMu
B ILI4HE.

Ilpn npoexruposanuu MocTos B Poccuiickoit ®epepariu kosbpumuenT K\, 06br4HO MpHHEMAIOT
paBHeM 1,0. JIna MocToB, 060pYHOBAaHHBIX TacHTENsAMH KONeOaHWil, MHIOHOB BAHTOBBIX MOCTOB,
CTalIbHBIX MPOJIETHBIX CTPOEHMH OOJNBLION NTHHEI C YMEHbIIEHHBIM JEKPEMEHTOM YNPYrux Konebanuii,
IomycKaeTcs OHpeAeniTs Kosddunuent Ky, Ha 0CHOBaHHMH JAHHEIX CIELHAILHONO Pacyera, IPHHUMAS
ero e meHee 0,7 1 we 6onee 1.5.

IIpy npoeKkTHpOBaHHH aBTONOPOXKHEIX MOCTOB Il HAXOMIEHHS Ko3hdHIHeHTa Ky, npamensttor

bopmymy

— 1’5
Ky = o+ 05, (B.1)

rae h — oTHOCHTENEHEL KO3 DHIMEHT 3aTyXaHus Kone6aHuil COOpyIKEHHS.

K coopyxeHusM cO cTaHIAPTHEIM 3aTyXaHHeM KoneOGaHWil OTHOCSTCS OGBEKTEL I KOTOPEIX
Ky =10. B sroM cnyyae orHocuTensHEI KodbduuuenT saryxamus h = 0,05(5%) u
norapudMuyeckuii nexpement koneGammit & = 0,314. HauGonslume 3HauweHus h u 6,

cooTBeTcTBYiommue Ky = 0,7, paBHB HApyay = 0,16 H 8. = 1,00, Haumensmme h u 8,
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cooTBeTcTBYIOmMe Ky, = 1,5, XapakTepHsl [y BHCSYHMX, BAHTOBBIX MOCTOB H OAlOYHEIX pa3pe3HbIX
HPOJIETHEIX CTPOeHHH U3 cTalmd (A, = 0,012 u 8,,;, = 0,075).

Mns npumenenus dopmynel (B.1) K cOOpYXEHHSM C HECTAHIAPTHEIM 3aTyXaHHeM KoieGaHui
He0DX0IHMO OLEHHTE JIOrapH(PMUUECKHH JEKPEMEHT KoneBaHuH [IPOEKTHPYEMOTI0 coopyKeHust. [1pu
3TOM HCTIONB3YIOTCS JIAHHEIE O AeKPEMEHTaX KoneOaHHH, MOYYEeHHBIE IPH UCIEITAHUAX aHANOTHYHbIX
0OBEKTOB M CIPABOYHEIE MATEPHAIEL.

B xagectse cnpaBodHOro MaTepHaa s IPOSKTUPOBAHHS ABTOOPOIKHEIX MOCTOB JONYCKAETCS
HCIIONE30BaTh ClEAYIOMIHE 3Ha9eHHsI OTHOCHTENBHOTO KoadduunenTa 3atyxanns h:

- CTaJibHBIE NpoJieTHele ctpoeHus — 0,02 < h < 0,03;

- craneHBle onopel — 0,03 < h < 0,05;

- xene3obeTonnsle onopel — 0,05 < h < 0,10;

- pynpamentsl — 0,10 < h < 0,30.

B.3 Meroauka Raxox/IeHHA NapaMeTPOBR aTyXaHHsA KoaedaHHH MOCTOB, 060pPY/I0BAHHBIX
nemndepamu

Ilpy HaxoxIeHHH XapaKTepHCTHK 3aTyxaHus h u 8, a Taioke KOI()(HIMEHTa MOTIOMEHUS
3HEPruH KojaebaHuil | HCXOMAT U3 CIEAYIOWHX NPEANOCEUIOK:

1) NEeHCTBHE pasIHYHEIX MEXaHW3MOB IIOTEPH OSHEPrHH Kojnebauui CyMMHpyeTcs.
XapakTepucTHKH 6, h ¥ ) IPHHUMAIOT B KAYECTBE KOHCTAHT, COOTBETCTBYIOLIMX OCHOBHOM (hopMe
coOCTBEHHBIX KONeBaH il CHCTEMBI;

2) IIpH ONIpeJIeNIeHHH XapakKTepHCTHK JieMnpuposannsa HeoOX0AHMO CHaYala yCTaHOBUTE HX
3HAYCHHS JUIH OT/JENBHBIX YacTedl COOpyKeHHs H NeMI(epor, a 3aTeM HaAHTH 3TH XapaKTepHCTHKH IS
COOPYKCHHA B LEJIOM, T. €. pacyeTHble (IKBUBAICHTHEIE) XapaKTEPHCTHKH 34TYXaHHS IOJKHEL
YYHTBIBATE BCE BHAEI IOTEPH B Pa3sNHYHEIX 9aCTAX H YCTPOHCTBAX COOPYKEHHUS;

3) [IPH OLIEHKe 3HEPruH KoneOaHuH U ee M0Teph CIEAYET YUUTHIBATE JONYCTHMBIE TPELIHHEL
H IIIacTHYeCKHe nehopMaliy B IEMEHTAX COOPYKEHH;

4) JUIs OIIEHKH XapakTepHCTHK 8, h 1 | HenonmkayeTes TeopHs KonebaHH OCHHIUIATOPOB ©
3aTYXaHUEM.

3aryxaomue KkonebaHus CHCTEMBI C OJHOM Maccodl onuchiBaroTC auhePeHITHATEHEM
ypaBHEHHEM BTODOTO MOPAJKA

my+ny+ky =0, (B.2)
TZie ¥ — OTKJIOHEHHE MacChl OT ITOJOKEHHS PABHOBECHS;
m — Macca OCHHIUIATOPA;

N — KO3((QHIHEHT BA3KOTO CONPOTHBIIEHHSL;
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k — ko3 hunHERT yIpyroro conpoTHRNEHKS.
Ypasrenue (B.2) npuBomaT K cTaHIapTHOMY BHIY J€/IeHHEM BCEX WIEHOB Ha M. B pesynsTaTe
TNOJTy4aloT ypaBHeHHe
J+ 2ey + @?y =0, (B.3)

n
e € = —— — Kod(duiuenT saTyxanus;

k i
¢* = o~ KBAJpar 4acTOTHI (p, pay/c, KonebaHui ocIuIIATOopa.

Jns MOCTOBBIX COOpY)MeHHH MMEeT MeCTO HepaBeHCTBO £2 <« 2. B stoM Cly4yae peleHHEM

ypaBHeHHs (b.3) aBngercs Gpynakuus
y = Ae~Etsin(p,t + vy), (B.4)

rze @1 = (@* — &2)%5;

A= [:4? + (ﬂ’ﬂ")zrﬁ;

P

vy = arctg———sj:f ;H;

30€Ch Yy M V, — 3amaHHBIE HAYANLHBIE YCIOBRHA (OTKIOHEHHE OT TIONOKEHHS PABHOBECHS H
CKOpOCThL Maccel m npu t = 0).
Wmest B Buny, 9T0 KOIDYHUHEHT 3aTyXaHUS £ CYMIECTBEHHO MEHBIIIE YACTOTEI (9, MOXKHO TONArATE

(p1 = @ ¥ MepHOJ KoJieGaHNH OCLMILIATOPa ONpeNeNsTs Ges yuyera ZeMI(pHPOBAHHSL, T. €. IO hopMyIIe

2
T,=T= ;f‘ (B.5)

U3 gopmyner (B.4) cnenyer, 4To OTHOIIEHHe Npeablaymelf aMIIATYAsI KoneGaHmit Va K

TOC/IEAYIOIIEH aAMIUTHTYIE Yy4q OCTAETCH HEM3MEHHEIM H PABHBIM yy—" = @%7,
n#+i

HartypanbHstii siorapuv oTHOIIEHNS aMIUTHTYZ Ha3bIBACTCH JOrapHQMHUYECKHM JEeKPEMEHTOM
xonebanuii. @opmynoit (5.6) yno6HO MOTB30BATECS NPH ONEHKE XapaKTEPUCTHK PACCESHUS SHEPrHH
KoJiebaHui COOPYKEHHI 110 JaHHEIM HATYPHOTO IKCTIEPHMEHTA!

§=In2" =T, (B.6)

Y1

JBMiKeHHE OCHMIUIATOpAa mepecTaeT OBITh KoMeOATENBHEIM MpH KPHTHYECKHX 3HAYEHHAX

K03 QULHEHTa 3aTyXaHHA € = @. KoddduumenT 3aTyXanus, BRIDaXEHHBIHA B JONSX KPHTHIECKOTO
E
KO3(Q(QHUHEHTA £,,, HA3LIBAETCA OTHOCHTE/BEHEIM KO3(hummenToM 3aTyxanus h = o C yyeroMm € =

k
—n@?= — ko3(dunment h onpenensior no Gpopmyie

2m

h= (B.7)

n
2VEkm’
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®opmyna (B.7) nokasemaer, 4to KoshduumenT h cojepkuT HHbOpManHio 06 ympyrmx,
AeMI(HUPYIONIHX H HHEPIIHOHHAIX CBOHCTBAX OCLIMILIATOPA. Ero sHaYeHHe MOXKET GHITE MEHEIIE, PABHO
wid Gosplne enuHuIEL B mepeoM ciyuae cucrema uMeer cnafoe 3aTyXaHHE H COBEpIIAET
rapMOHUYECKHE MBHXKCHHSA C aMIUIHTYIOH, yMmeHbmamomeiics no sxcrnodente. Ecimw h = 1,0, To
JBHJKEHHME MACCHI IepecTaeT OLITE KOeOaTeNEHEIM.
Cootnomenne (B.8) Mexxay h u 8 mokaseiBaer, uTo TpH & = 2T JBHIKEHHE CTAHOBHTCS
anepUoOIHYECKHM:
6 = Zmh. (B.8)
Jist XapakTepUCTHKH [OTeps 3HEPIHH 3a OJMH LMK KojieGaHuil MCIONB3yIOT K03(HIHEHT
HOTJIOIIEHHUS SHEPTHH
=7 (5.9)
rae E, — sHeprus xonebaHui B Hayase MHUKIA;
AE = E, — E, — noTeps SHepryu¥ 3a OJMH LMK KojeGaHuil.
IMotenuuansHas sHeprus AeOPMHPOBAHHONH CHCTEMEL:

= B Ha49ane uUuKia
- B KOHIIE ITHKIA

rae k — Ko3bGUIHEHT KECTKOCTH CHCTEMEL,
A; ¥ A; — nocnej0BaTENBHEIE AMIUTHTY LI KOJIE6aHHIA.

IToteps sHeprau xoneGanwii 38 OAKHH MK

kA2 A2
AE=E1—E2=§(A§—A§)=T‘(1—A—§). (5.10)

_ _ AZ e—2&T -
Yuutsias, uto A, = Ae~T u A, = Ae 2T, A—i) = ( e_E,.) = e~?¢T, CnenoparemnsHo,
1

2
AE =*21(1 - e72T) = E; (1 - e™%T). (B.11)
HMckoMbri K03 QHIHENT IOrIOIIEH s ) CBA3aH C IeKPEMEHTOM KonebaHu § CoOTHOEHHEM
w=i_5=1_e-2£7'=1_e—25_ (b.12)
1

I'padux xoaduukenTa nornomenus U B 3aBHCHMOCTH OT JIeKpeMenTa Kojtebanuii § mokaszaH Ha

pucynke b.1.
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Koappuumenr nornouwenns sueprun

0,5 1,0 1,5 2,0 9
Jlorapudmudeckuii qexpemenT

Pucynox B.1 - I'paduk ko3¢ dpuunenTa norjomenns YHEPrHH KoNeDAHMH 32 OJHH HHKI |
Ilo coornomennio (B.12) onpesensior 3aBHCHMOCTE, IO KOTOpOH oOmpeJensercs OeKpeMeHT

Konebanuii § npu m3BecTHOM K03(duIEEenTe noromenus U:

§= -1 (B.13)

b.4 Ilpumep onpexenenus ceificMuuecKkoll Harpysku c Y4€TOM MOIVIOIIEHHA SHEPrHH
Kosiebannii nemMndepamu

Ilpunoxenne nNpUBENEHHEIX 3aBHCHMOCTEH I[IOKA3aHO HMUKE HA npuMepe pacyera
NPOMEXYTOYHOH ONOPHl  aBTOJOPOXKHOrO  IyTENPOBOAA, OBOPYIOBAHHOTO I'HJIpABIHYECKUMH
IeMn(epaMu.

IIyrenposon pacnonoxken B paiioHe celicMHIHOCTEIO 9 GaIoB. Hepaspesnoe mnponetHoe
CTPOCHHE ICPEKPRIBACT IBA ITPOJIETA, ONHPAACh Ha [POJOIEHO-TIOBHIKHBIE ONIOPHEIE YaCTH HA KpalfHuX
OTIOpax H Ha NPOJOIBHO-HENO/IBHIKHEIC ONIOPHBIE YaCTH Ha IPOMEXKYTOYHOM omope. Mexny KoHIaMu
IPOJIETHOTO CTPOEHHsS M KPaHHMH OIOpaMH YCTaHOBNEHBI HAPABIMYECKHE AeMmdepsl (mo aBa
Aemniepa Ha Kax0# onope). OceBast Harpy3Ka Ha oZuH Jemmdep 5 Tc, X0/ MOPLIHS B IHIHHIpax £15
cM. IIpHHATa" KOHCTpYKIMs JeMmndepoB COOTBETCTBYeT KoeGaHHaM TPOJIETHOTO  CTPOEHHS
OTHOCHTEJILHO KpalHHX OIOP NPH PACYETHOH aMILIMTYAE OTHOCHTEBHEIX mepeMerentii 10,6 cM.

PacuetHas cxeMa cekuumM BKMIOYaeT B cebd IeCTh Macc, NPEICTABIAIOMHUX HHEPIHOHHEIE
CBOHCTBA (hyHIaMeHTa, HAA(YHIAMEHTHEIX YacTeil OTOpE! M IPOJIETHOIO CTpOoeHHA. Beca uacreii
CEKIIHMH H pAacHCTHBIE CKOPDOCTH HX KojeOaHMH NpH celicMHYecKOM BO3IeHCTRHH, HaliIeHHEIE
CIIEKTPaIbHO-MOAIEHEIM METOL0M, TpHBeaeHEI B Tabune B.1.

Ta6unuua B.1—-Maccsl u ckopoetn koebanuii cexuun HyTeNnpoBoaa

20 epm e ‘\
oL A )
[4 o T C



99

CIN 268.1325800.2016

Homepa yacreii cekuuu, Beca gacrelt pacyeTHOi CKOpOCTH rOPH30HTANBHBIX
CUHTas OT ITHTE! QyHIaMeHTa cxeMel @, TC xonebanuii macc V., cm/c

MIPOMEKYTOYHOIH OTOpPE

1 269.,7 9.7

2 50,4 11,8

3 45,5 239

4 20,6 33,4 ]

5 20,6 36,2

6 1854,0 38,1

CurTas 3a HAYAIO UMKIA BEPTHKAILHOE MOJOXKEHHE MPOMEXYTOUHOH ONOpEL NPH KOTOPOM
KHHETHYECKAsH SHEPTHs CHCTEMEI JOCTHIaeT MaKCHMYMa, a NOTEHIHATbHAs 3HEPTHA, 00YCIORNEHHas
AehopManHIMA KOHCTPYKIIHH, PaBHA HYIIO, ONPEJENSIOT KHHETHIECKYIO YHEPTHIO
E =LZG:O V2 =28,51Cc M

" 2g = =k" k 2 »

W3 storo 3madeHus Ha sHeprmio konebawuit Qynnmamenta mpuxommurcs Eyy = 0,3 Te'M, Ha
3HEepruo konebauui Tena onops! Beme o6pesa pynaamenta E,,, = 0,8 T¢'M 1 Ha 5Hepruio Konebamuit
MPoNeTHOro cTpoenus E,;, = 27,4 e'M.

Kosdpunuentsr normomenus sHepruy koneGanumii i onpenenens: o dpopmynam (B.8) u (5.12)
NpH OTHOCHTENBHOM Kko3(p¢uuuente 3aTyxanus h s ¢ysnamenta 0,2, mis omoper 0.1 u mmsa
npojuerHoro crpoenus 0,02.

Koaduuuent h = 0,2 y4uThIBaST paccesHHe DHEPrHH 3a CYET CHJI BHYTPEHHETO TPEHHS B
MacCHBHOH IUIMTE CBalHOIO DOCTBEPKA M CHI CONPOTHBIEHHS IPyHTa 0OpATHOM 3aCHINIKH Ma3yx
KOTJIOBAHA, a TalXK€ yXOX JHEPrHH B IPYHT HIDKE IONOIIBEI (QYHAAMEHTHOM IUIMTH M NOTEPH Ha
nedopmanuu cron6os. Kospduuuenty h = 0,2 cootseTcTByeT AexpeMenT koneGanuii 6 = 1,256 u
ko3 punEenT nornomenus P = 0,92,

IloTepst KMHETHYECKOH 3HEPrHH TETOM ONOPEI NIPOMCXOMMT 3a CYET BHYTPEHHET0 TPEHHS B €6
KIanKe W a’poiMHaMudecKkoro conpotusneHud. Koadduumenry h = 0,1 cooTBETCTBYIOT AeKpeMeHT
8 = 0,628 u ko3 duunent nornomenus | = 0,71.

[loTepss sHepruM KoneGaHuil NMPONETHBEIM CTPOEGHHEM BEI3BIBAETCH TPEHHEM B MOABHIKHEIX
OTIOpPHBIX YacTAX H rameHdeM B Je(opManxoHHEX mBax. Kospduuuenty h = 0,02 cootsercTByeTr
nexpeMenT 6 = 0,126 u kosdduurent nornomenus | = 0,22.

K 31uM notepsM cieayer no6aBHTE MOTMOIIEHHE SHEPIUl KoneGanuii B 4eTrIpex AeMIbepax
81
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AE e, = 41AS, (.14)
rIe 1 — 9HUCIo AeMI(epos;
A = 10,6 cM — aMnmHTyAa KoneGaHHH MPOJIETHOTO CTPOEHHS;
§ = 5 1c — paboyas Harpy3ka Ha ofHH AeMIdep.
O6mas moTeps SHEPrHH 3a OJMH LUK KoneDaHHH CEKIHH H3 NPOMEXYTOYHOH OMOPHI H
IPOJIETHOI'O CTPOEHHS
AE = YyEyup + WonEuon + WnpEunp + AEpen. (B.15)
Beraucnenus no dopmyne (b.15) nospomsior HalitTh motepro sHepruu AE = 15,35 TeM.

& AE
DKBHBaNECHTHBIH KOA((UIMEHT MOTTIOUIEHHS YHEPTHH B CHCTeMe | = i 0,54. DxBHUBANTEHTHBIA

w In{1- o .
OTHOCHTENIBHEIH JeKpeMeHT Konebanuit & = —Hg?‘-@- = 0,39. DxBHBaNeHTHBIH OTHOCHTEJBHEIH

&
ko3 QUIHEHT 3aTyXaHud h = = 0,062.
ITo HaiinenHOMY h ¢ ucnons3oBanueM (opmyinst (B.1) onpenensaror nonpaBoYHEH KO3GOUIHEHT

K ceMCMMYecKOH Harpyske, yYHTHIBAIOIMY HeoOpaTHMEIE OTEPH YHEPIHH MPH KONEOAHHAX CPEIHEH

1,5
40h+1

CEKIHH IyTenporoja Ky, = + 0,5 = 0,93, 1. e. Harpy3Ka 3a cueT paccesHUs SHCPTHH KonebaHui

NPEUMYIIECTBEHHO B neMmdepax yMeHbInaeTca Ha 7 %.

Jlns cabkenus celfcMuyeckol Harpy3ku Gonee yeM Ha 7 % HeoGX0IHMO yBETHYHTE CIIOCOOHOCTE
neMngepoB pacceHBaTh SHEpruio Koynebanuii cuereMel. HanpiMep, MOKHO HCIONE30BaTE AEMII(EPE! ¢
oceBo# paboueif Harpy3ko# 10 Tc BMecTo 5 Tc. B 3TOM cnydae moTeps 3HEpPrHH B CHCTEME 3a IEPBEHIH
nukn xonebanmit AE = 23,8 tem. Ilpu 9TOM XapakTepHCTHKH 3aTyXaHHs YBeNHYaTcs N0 CIEOYIOIIHX
3xaveHuii: Y = 0,84; § = 0,92, h = 0,15, a xoadduuneHT Ky, ymenbmmtes o 0,71.

CnenopaTensHO, yCTAaHOBKA Ha IYTENPOBOJIE YeTRIpeX neMidepos ¢ paboucii Harpysko# 10 Tc Ha
KayIBIH arperaT MO3BOJAET YMEHBIIHTE CEHCMHYECKYHO HATPY3KY HA CPEIHION CEKILHIO COOpPYIKEHH,

HalpaBJIEHRYIO BIOJIE €I0 OCH, Ha 29 %.
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Ipuiaoxenne B
(cnpagotHOE)

Onpenenienne ceficMudeckoli HArpy3KH OT MACC COOPYKEHHS B CIyYae HEPABHOMEPHOIo

pacnpeje/eHHs HePeHOCHLIX YCKOpeHHH

JUist IPOTAKEHHBIX MOCTOB EPEHOCHEIE YCKOPEHHS MACC COOPYKEHHS T10 [UTHHE 06BeKTa MOTYT
OBITE HEOAMHAKOBBIMH. PajnuyHe MEPEHOCHBIX YCKOPEHMit Mace 0GYCIOBIEHO HEOJHOPOIHOCTBIO
NOpO, CTATalolMX YYACTOK CTPOHTENBCTBA, 3HAYHMTENBHOH NPOTHKEHHOCTEIO COOPYKEHHS H
KOHEYHOH CKOPOCTBIO PACIPOCTPaHEHHs CEHCMHUYECKHX BONH, B Pe3yJikTaTe ¥ero KonebaHus TpyHTa B
OCHOBaHHSX COCEIHMX OIIOpP MOTYT IIPOMCXOJHUTE B IPOTHBONONOXKHEIX (ha3ax HIIH B OXHOH (ase, HO ¢
Pa3MYHEIMA AMITHTYAaMH. B 4acTHOCTH, NEPEHOCHBIE BEPTHKANBLHEIE YCKOPEHHS Mace Oamku
JKECTKOCTH BHCHYEro MOCTa H2IMEHSOTCH II0 OIIHHE [poJIETa, €CIH TOPH3OHTAJILHEIE Konebanna
IMHJIOHOB MPOHCXOMAT B MPOTHBOIOIOXHEIX (1)33&?(

Konebanns ymuueiino nebopmupyemolt ympyroil cHcTeMsl, Hecyliedl n Macc, ONpeeNsioTCs

CIENYIONTUMH MaTpHIIaMH:

1) C — KBanpaTHas Nops/ika N MaTpuna ko3 HIHEHTOB JKECTKOCTH;
2) T — To ke, AMCCHIIALMA SHEPIHH KOJIebaHmii;
3) M — nuaronansHas Mopsaka n MATPHIIA Mace.

Bosmyimenne cucTeMe 3aaeTcs BEKTOpOM cMemennii Mace Z,(t) NpH MEPEHOCHOM JBHXEHHUH,
T. €. JIBHJKCHHH CHCTeMbl Oe3 yueta ee meopmaumii cmmaMd mHepinuu. [lepemelnenuss mMacc IpH
OTHOCHTEIBHOM [IBHIKCHHH, 0OYCIOBJIEHHOM Ae(OPMATHBHOCTEIO JEMEHTOB CHCTEMEl M ONOPHBIX
cBA3el cuaMu uHEpIHH, o6o3HavaoT Z(t).

YpaeHenue konebGanuii Macc BBIpaXaeT YCIIOBHE pPAaBHOBECHS CHUCTEMBI IOX NEHCTBHEM CHII

uHepnuu — M [fo (t) + Z (t)], BHYTPEHHETO TPEHHS — TZ (t), ynpyrocta — CZ(t) u umeer BHI

Z(t) + ByZ(t) + B,Z() = —Zy(b), (B.1)
roe B, = M~T; (B.2)
B, = M7'C. (B.3)

B HagajeHb1# MOMEHT BpeMeHH nepemenienus Z (t) u ckopocTs Z(t) OTHOCHTETBHOIO ABHKEHHSA
Macc paeHEl Hymo. CriejoBaTeNibHO, HCKOMas (DYHKIHS JI0JDKHA YIOBIETBOPATE TH((EpEHIHATEHOMY

ypaBHeHHIO (B.1) ¥ Ha4yaIBHEIM YCTIOBHAM

Z(t) =0,Z(t) = 0. (B.4)

: _",_. __..: e ) 83
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Ypasuenue (B.1) ¢ HauaneHeMa ycmousmu (B.4) pemaercs MeTOIOM MHTErpaabHOTO
npeobpasosanus Jlannaca. Msobpakenus no Jlammacy dymxuuit Z(t) u Zy(t) obosnagaror
cootBercTBeHHO Z'(p) M Zj(p). Ilpeobpasys onepartopom Jlammaca L[g(t)] = fnme'm(p(t)dt =
@*(p) obe wactu yparuenus (B.1) u yunreiBas nauameHble ycnopus (B.4), momyuaioT ypasHenue

OTHOCHTeJIbHO u300paxenus mo Jlannacy uckomoit byuxmuu Z(t):

p*EZ"(p) + pB1Z*(p) + BoZ" (p) = —Z;3(p)p? (B.5)
Iocne oueBHAHEIX Npeobpasopanuii ypasHenue (B.5) 3anuckBaoOT B BHIe
R(p)Z*(p) = -Z* (p)p?. (B.6)

rae R(p) — KBanpaTHEIH TpexWIEH KOMIIIEKCHOTO IIEPEMEHHOTO P C MATPHUYHEIMH KO3 dumuenTamu E,

B, u B; (E — emuHWYHAas MaTpHIA), BEMYUCIISEMBIH IO thopmyne

R(p) = Ep? + B,p + B,. (B.7)
Pewmenue ypasuenus (B.6) oueBunno
Z*(p) = =R (p) Z;(p)p? (B.8)
IIpeoGpasys onepatopom L™ obe yactu Beipakenus (B.8), momyuaroT HCKOMYIO GYHKIHIO
Z(t) = L' [-R™*(0)Z5 (p)p?]. (B.9)

Marpuua R(p), sepaxennas hopmynoit (B.7), Moxer 6bITh IpecTaBIeHA B BHIE IPOKH3BEIEHHS
TPEX MaTpHI
R(p) = Pdiag{...p% + 2&;p + w? ..}PL. (B.10)
B cuny cpoficte matpurt M~* i C ux npoussenenue B, = M~ + C npHBOIMTCS K IMATOHABHOM
thopMe HEKOTOPEIM HeoCOGEHHBIM peobpasoBaHkeM, 3a1aHHEM MaTpHIeif P
P71B,P = diag{...w? ...}, (B.11)
rie w; — cobcTBeHHas YacToTa KonebaHuil CHCTEMEL
To >xe npeoGpazosanne MPUBOJKMT K AUATOHATEHOMN (opme MaTpuiry B, T.e.
P71B,P = diag{... 2¢; ...}, (B.12)
rae g; — Koa(QQUIIHEAT 3aTyXaHus cBODOAHEIX Kostebanuii.
Henonesys gopmyner (B.11) i (B.12), monyqator npencrapnenne MaTpun By u B, B Buze
B, = Pdiag{... 2¢; ... }P71, (B.13)
B, = Pdiag{...w? ...}P"1, (B.14)
Honcranoska Beipaxenuit (B.13) u (B.14) B dopmyny (B.7) nokasslBaeT ChpaBemTHBOCTE
opmyser (B.10). Takum obpaszom, Matpuna R(p) MoxeT GHITh TpEACTABIEHA IPOH3IBEICHHEM TPEX
MaTpHIl C LCHTPAIBHBIM YWIEHOM B BHJE JHaroHamrbHOH MaTpunel Hcenoiszys dopmymny (B.10),

OTpenensioT
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R™(p) = Pdiag{... (p? + 2&;p + w?)™t IR (B.15)
W3 TeopHH MaTpHI[ H3BECTHE! (OPMYIIEl Ipe06pa3oBaHHs POU3BENEHHS TPEX MAaTpHII B CYMMY,

YTO NO3BOMIAET B JJAHHOM CITy4ae 3anHcaTh PaBEHCTRBO

mn
R™(p) = Z X Vi(p® + 2eip + 0]) 7Y,
=1

(B.16)
rae X; — i-# cron6er MAaTpHIEl P — cobcTBeHHas (hopMa konebaHuit cHCTEMBI;
¥; — i-s crpoka marpume P71,
Ha ocnoBanuu popmyn (B.8) u (B.16) usobpaxenue no Jlammacy HCKOMOro peleHus
n 2k
5 5 PZ(p)
Z'(p) = - Z X Y; ;
®) S0+ 2ep + 0F

(B.17)

Brmonnue obpatHoe npeobpazopanue Jlaruiaca Ham 0GEMMH YacTAMH ypasueHHs (B.17),

TMOJy4aroT pellleHHe YPaBHEHHS B BHJIE

: p*Z;(p)
2 == ) K iL .
2 - P L,z + 2g;p + mf]
(B.18)
-1| »*Z;(p) .
Koopauunara sextopa L [ﬂ__”zﬁ:v*'m?] onpenenser ympyrue xonebaHus CHCTEMBI C OIHOM

CTeNeHbI0 CBOOO/E! (HanpuMep, KOHCONH C MAacCoi Ha KOHIE), BHI3BAHHBIE IBHYKEHHEM OCHOBAHMS,
3a/laHHBIM COOTBETCTBYIOMEH KOOp/MHAaTON BekTopa Zo(t). TakuM 06pasoM, 3amaya OrpenelcHHs
OTHOCHTENIEHOT0 ABHXXEHHA MacC CHCTEMBI C HECKOJILKHMH CTENEHAMHE CBODO/IEI CROJIMTCH K PEIIEHHIO
3a1a9d 0 KojebaHHAX CHCTEMBl ¢ ONHOH CTeNeHBI0 CRBOGOABI NPH pA3MHYHEIX BO3MYIIEHHMSX,
OMpe/Ie/IeHHI0 COGCTBEHHBIX (opM KonebaHHii cHCTEMBI X; W CyNepHO3MIHH COGCTBEHHEIX (OpM
cornacHo dopmyne (B.18).

ITycrs nepeHocHEIe KoNeGaHus MacC OTITHYAIOTCH AMILTHTYIOM, T. €.

Zolt) = AZs(1), (B.19)

rae Zy(t) — dbyHKnus, 3ajaromas JBHKEHHE OCHOBAHHS BO BPEMEHH;

A — BEKTOD aMILTHTYI IEPEHOCHOTO IBHKEHHS MACC.,

Haneneiinmne ynpomeHns pemenns ypasHenus (B.1) cBasaunl ¢ pa3iokeHHEM BekTopa A 10

CHCTEME BEKTOPOR )'('J ONpenesolmHX coOcTBeHHRIE (opMEl KoNeDaHHi HEKOTOPOI KOHCTPYKIIHH.

Ilycre

e '_ s
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n
j=1

(B.20)
Kosddumuent @ypse f; Haxomum o6EMHBIM CIoco60M, YMHOKAS CKANSPHO 06€ YacTH paBeHCTBa
(B.20) Ha Bektop MX; u HCHOJb3ys CBOKCTEO OPTOHOPMHPOBAHHOCTH BEKTOPOB X (=1,2,..,n)8

M-metpuxke, T. €. hopmyny

MXX) =6y (L,j=1,2,.., n), (B.21)
rae 8;; — cumBon Kponekepa.
Iony4aroT TOXKIECTBO
(MX,A) = f,(MX.X). (B.22)
Taxum obpaszom, koadduimenT
fi= E&%. (B.23)

Beraucius ckanspHble TPOM3Be/IeHH A B IpaBoi yacta dopmymnsl (B.23), Haxomst

n
Zakmk Xig
— k=1

Ji = — (B.24)
kaxi
k=1
H ¢ yaeToM (opmyi (B.17), (B.19) u (B.20) momyuator
T P*Z;(p)
'@ =-) %0 % s
@ == KT (%) s
i=1 j=1
(B.25)
Tax xax ¥; n X; — crpoka u cronfen 3aumuo 06paTHEX MAaTpHIl, TO
mn 2y
s > p*Z;(p)
Z'(p) =— Z Xifi ;
®) L fi p? + 2gp + w?
(B.26)

Bemonusas obparsoe mnpeobpazopanme Jlamnaca Ham o6eHMH YacTAMH paBeHcTBa (B.26),

NpeACTaBIAIOT pemeHue ypapHenns (B.2) B Bune

T 2 ek
> oy p*Zy(p)
Z(t) = —Z X, L
® i JiXi [pz + 2g;p + m?]
MecTto ans ypaBHeHHsL. (B.27)

o e
‘ B HABOF

/
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- 223 i
®ynkous L1 [%] onpenenseT ynpyrie konebanus Zf,?p(t) CHCTEMEI C OJTHOH CTENEHEIO
Pt

cBODOJEI, BBI3BaHHEIEC 34[aHHBIM [JBHXKEHHEM OCHOBaHHA Zy(t). B omimume ot ofliero ciyyas,
PAcCMOTPEHHOIO BRILIE, 34€Ch TpeOyeTes ONpeeNHTE KoJieGanusa CHCTEMBI C OIHOM CTENEHBIO CBOGOIE
(pH pa3sHYHBIX §; H ;) TOIBKO IPH OJHOM BO3MYLIAIOLIEM JABHKEHHH Zg(L).
H3zo6paxenue o Jlamnacy BekTopa ceiicmuueckux cun S*(p) naxouar no hopmyie
5*'(p) = —=CZ*(p), (B.28)
rae Z*(p) — u3obpakeHue BEKTOPA YIPYro# neopMaIiy CHCTEMEL.
Ucnonesys hopmyny (B.26), Haxomar

p*Z5(p)
p? + 2gp + w?’

§*(p) = Zn: CX; f;
i=1

(B.29)
[Ipencrasnsator C B BHIAE NpoH3BeNeHHS MaTpul M U B, W NOACTaBISIOT pe3yisTaT B GopMyITy
(B.29):

n -
§() = MZ:L B, fZiO;pi 7
(B.30)
TTockonbky BekTOp X; H YHCIO W ABIAIOTCA COBCTBEHHBIMHU 3HAYEHHAMH MATPHIEL B;, TO
B, X; = w?X,. (B.31)
ITocne nogcranoBkH opmynel (B.31) B popmyny (B.30) monyyarot

p*Z;(p)
p? + 2g;p + w?

n
$*(p) = sztffm?
i=1

(B.32)
IIpeoBpasys omeparopom L1 ofe wactu dopmyns: (B.32), momyuaior BexTop celicMuueckoi

Harpy3KH

n
Set) = MZ?,; fiw?L1

i=1

p*Z5(p)
p?+ 2gp + w?|

(B.33)
VyuTHIBadA, 4TO
2-1|_PZm) | _ L0
wil [p2+25¢p+mi2] = Ze.(8), (B.34)
rae Ea(é)c(t) — abCoNMOTHOE CMENIEHHE MacChL.
Jina BekTopa ceHCMUYECKOH HAIPY3KH IMOIY4YatOT BRIPAKEHHE
SRR 87
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$(0) = MZ £7%29 ).
i=1

(B.35)
PaccmaTpuBas celicMHYECKYIO HArpy3Ky, COOTBETCTBYIONIYIO ONHOH (opme koneGaHuil, u
YYHTBIBas, YTO HauOOJblIEe YCKOPEHHE ONpeNeNsercs BemuyuHoH k.[B;g, MONydaloT pacueTHoe
3HaUeHHe CeHCMHYECKHX CHII IpH KonebaHusx 1o i-it cobeTBeHHOH Gopme
St = keB1Qfi%, (B.36)
e  — AMaroHanpHAs MATPHIA COCPENOTOYEHHBIX TPY30B.
Ionoxum
AT X =1, (B.37)
rae A — [uaroHanbHas MaTpHIA KO3(GGHIMEHTOR @; AMILTHTY/ EPEHOCHOTO JBHIKEHHSA MaCe.
Ha ocnoBanmum 3arucuMoctedl (B.36) u (B.37) BEpakeHHe /Ui onpeleNieHHs celcCMHYECKO
HArpy3K# MOXKHO IPEeCTAaBUTE B BHIE
Stax = keBiQAT;. (B.38)
®opmyna (B.38) maer nna koMmoHeHTa BEKTOpa S-f,izm HODMATHBHEIE 3HAYEHHA ceHCMHYEecKHx
CHJI, €CJTH MEPEHOCHBIE YCKOPEHHs BCEX MACC OQHHAKOBEIL
3aMeHHB BEKTOPHBIE 0003HaYeHHS CKANISIPHEIMH, OTYYal0T B OKOHYATENEHOM BHe hOpMYITy s
OMpeNeNneHHd CeHCMHYECKHX Harpy3oK, COOTBETCTBYIOUIMX (- (opMe coOCTBEHHEIX KonebaHHi
KOHCTpYKUHH. PopMyJia CIpaBeIHBA H B TOM CITy4ae, KOr/ia EPEeHOCHBIE KoeOaHusa Mace IPOUCXOMAT
C pasNH4YHEIMH aMIUIHTYIAMH
Sike = kePinik Qe (B.39)
rae k. — ceiicMugeckuit K03(HIHEHT;
B — ko3 hHIMERT THHAMHYHOCTH;

Q) — cocpenoTo4eHHEl B TOYKE k rpy3;

i
Yk Z a,x,0,
o i=l
Ny = n
2
Z QJ x!f
Bl

_.l-

— ko3t dunnenT HOpPMEL;

@; — KO03(QQHUHMEHT, YYHTHIBAIOMMHA NeHCTBHTENBHEI XapakTep IBHXKEHHS TIpy3a Qj B

)
OEPEHOCHOM JIBHIKEHHH,

Xjj — OpAMHAaTa X; B Touke npHKpenIenns rpysa 5

88 13 AEANE
B HADULA
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Ipunoxenne I
(cipaBo4HoOe)

Onpenenienne cpoka cyK065I CTANBHBIX TOMPHPOBAHHBIX BOJONPONYCKHLIX TPYO B

ArpecCHBHLIX cpeaax

I'l B Mecrax CONPHKOCHOBEHHS BOJLl M CT4lH HA TIOBEPXHOCTH MOC/ENHeH BOIMHKAET
MHOXKECTBO MHKDOCKONMYECKHX TalbBaHMYECKHX SJIEMEHTOB. 3epHA jKeje3a SBIAIOTCS AHOIAMH.
3arpA3HEHHA H IPUMECH — KaToJiaMu. F3-3a HeoquHaKoBo# (Gu3kyecKkoil IPUpPO/IBEI aHOAA H KAaTONA OHH
MpHOGPETAIOT PA3IMYHEI 3/IEKTPHYECKMI TOTEHIMA i MEXKIY HUMH BOHHKAET MEKTPHUECKHI TOK.

Ha moeepxHoCTH aHOIA HAET MPOLECC HOHM3AIMM ATOMOB KeJie3d ¢ IIEPEX0JIOM 06pasyromuxcs
HOHOB B JMIKOCTb (BOAY), T. €. 3€pHA 3Kelle3a MOCTENEHHO PACTBOPAIOTCSA B Boje. Y IOBEPXHOCTH
Karoza HAYT XHMHYECKHE IPOLECCH, HE HapyINalOlIME €ro NEeNOCTHOCTH. 37ech H3OBITOYHEIe
NICKTPOHEI, BO3HHKAMOIHE NIPH HOHU3ALMK ATOMOB JeJje3a, CBA3LIBAIOTCS C BOJIOH H PACTBOPEHHEBIM B
HeH KucIoponoM. [Jlamee y MOBEPXHOCTH KaTofa HIYT BTODHUHEIE peakuud ¢ obpa3oBaHHeM B
KOHEYHOM HTOTe PIKABYHUHEL

OIHOBPEMEHHO B JHIKOCTH Y I0BEPXHOCTH KaTO/1a IPOHCKOMAT (PH3UKO-XHMUUECKHE IIPOLIECCEHI
C Y4acTHEM PacTBOPEHHEIX B BOJE OKHCIIOB M COJICH, a Taloke HOHOB BOJOPOJA H 3NEKTPOHOR. DTH
MPONECCH YBEIHYHBAIOT CHIIy TOKA H, CIIE[JOBATENLHO, CKOPOCTH HOHM2AIMM ATOMOB JKENE3a M
PacTBOPEHHMSA €0 B BOJE C MOCIEAYIOMHAM 00pazoBaHHEM PIKABIHHEL

KosuiecTso HOHOB BoZopo/ia B Bofie ONpe/ieNseTcst BoNOPOAHbM nokasatenem pH = —Ig[H+],
T. . pH — mecaTHyHbIi norapudm Macck! BOOPOIHBIX HOHOB *, I, Ha | 11 pacTBOpa, B3ATEIH ¢ 06paTHEIM
3HaKoM. [l ecTecTBEHHBIX BOZOTOKOB PH 06BMHO H3MeHseTCS B Ipefienax ot 5,5 1o 8,5.

Io snavenmo pH pasmugator kucisie cpest (pH < 7,0), neittpansrste (pH = 7,0) 1 menodnse
(pH > 7.0). Ilpumenenne ouunkosanHoi cTamm B cpenax ¢ pH < 3,0 m pH > 11,0 me JomycKaercs, T.
K. B TaKMX Cpelax IHHKOBOE MOKPEITHE GBICTPO paspylnaeTcs.

Ilo cremenu arpeccHBHOCTH K CTald TPYHTHl MNOAPA3NENSIOTCH Ha cnaboarpeccHBHEIE,
CPE/HE4rPECCHBHEIC M CHIIBHOArpECCHBHEIE. [N ONEHKH arpecCHBHOCTH TIPYHTA HCHOJB3yeTcs
3HAYEHHE €ro yAENBHOTO JNEKTPHYECKOTo CONPOTHBIEHHA p. Ui ciaboarpecCHBHBIX IPYHTOR p >
100 OM - M, nns cpennearpeccuBrex 10 < p < 100 OM - M, s CHJIbHOArpeccHBHEIX p < 10 Om * M.

IIpuMepHEle 3HAYEHUS YNENBHOTO HMEKTPHYECKOTO CONPOTHBICHHS P, OM - M, A OCHOBHBIX
BHIIOB I'PYHTA Clieayiomue: riaHa — oT 7,5 no 20, cyrnmuHok — ot 20 go 100, rpasuii — ot 100 mo 300,

necok — ot 300 go 500, ckaneasie mopozs! — ot 500 u BhILE,

et A 89
f B HAEO!
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KputepueM mcyepnaHus CONPOTHBIIEHHS COOPYXKEHHS JEKTPOXHMHYECKOH KOPPO3HH CITyHT
NOSABICHHE MEPBEIX CKBO3HBIX OTBEPCTHH B MeTalnudeckol rodpuposanHod obomouke. CocTosnue
TaKHX COODPYKEHHUH [TPU3IHACTCSA HEYIORIETBOPHTEILHEIM.

Hauboee ys3BHMBIM MECTOM CTANBHEIX TOQPHPOBAHHEIX TPY6 SBIAETCS MOBEPXHOCTE JHUINA,
obpaieHHas k BOAOTOKY, YTO OOBACHIETCH HCTHPAIOWIMM JEHCTBHEM TBEPAOTO CTOKA HA 3al[HTHEIE
TOKPBITHA H CIOH PXKaBYHHBI, [IPENATCTBYIOIMH Pa3BHTHIO KOPPO3HH IrOQPHPOBAHHOHN IOBEPXHOCTH.

Meronuka onpejeneHus Cpoka CIyXOEl CTANBHEIX OLMHKOBAHHBIX TPY® YUHMTHIBAET CTENEHB
arpecCHBHOCTH Cpe/bl II0 COJEPKAHHIO MOHOB BOJOpoAa pH M yAensHOMY 3JIEKTPHYECKOMY
conpotueneHuio R, OM - M.

B kagecTse mpuemiieMoro cpoka ciyxObl mpuHEMaioT 3uadenue L ot 50 mo 100 ner. Ecnu
OMpeNeNieHHas PAaCYeTOM MOJITOBEYHOCTE OKakeTcs MeHblie L, B KOHCTPYKUHIO TpyOBI BHOCST
H3MEHEHHs [YBENMYHBAIOT TONIMHY [HHINA H (WIH) YCTPAHMBAIOT [OMNOJHHTENLHOE 3AIHTHOE
nokpeiTHe| (Tabmuma I.1). .

Tabnuuma I.1 - Yeenuuenne cpoxa ciyx0Obl cTaJbHOM TPYOBI HPH YCTPONCTBE JOTKOB M

JONMOJIHHTEJIBHBIX ﬂﬂKpthHﬁ

JlononHUTENEHOE IOKPEITHE Ycnorus abpazun YeenuueHHe cpoka ciiyxOn

TpyOEL, rOIEI

buTyMHOE OKpEITHE CkopocTs noToka He Gonee 1,5 m/c;
IOHHasd ()paKiMs TBepJOro CTOKa

NpPEOCTABICHA IECKOM 5

Acdaneroberonnsii notok | CxopocTs moToka ot 1,5 10 4,5 M/c;
110 GHTYMHOMY IIOKDBITHIO | TBEPABIH CTOK ¢ HOHHOM (hpakuueii

B BHJIE [IECKA H IDaBHS 10

[TonmumepHOE MTOKPHITHE Ckopocts motoka ot 1,5 1o 4,5 M/c;
TBEPIBIH CTOK ¢ JOHHOH (pakuueit

U3 [ecKa M rpaBus 20

BeToHHEI TOTOK 110 Ckopocts mortoka Gomee 4.5 m/c:
[OJIMMEPHOMY MOKPBEITHIO | JOHHas dpakius TBEpHOro CTOKa
BK/IIOYaeT B ce0s mecok, rpaBuii,

rafeKy H OTACIBHEIE TIIEIORI 30

[Tpumeuanue — JIOTkH U JONONHHTENBHEIE MOKPHITHA HOUKHBI OBITE CTOMKHMH IO

OTHOIIEHHIO K MODO3HOMY BHIBETPHBAHMIO H XHMHYECKOl Kopposuu. I[ToNMMepHOE MOKpBITHE

50 B HABOP |
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HAHOCHTCH B 33aBOJICKHX YCJIOBHAX C cobroieHHEM IIpaBHII, DﬁBGHB‘iHBﬂ}OHIHX €ro JoJIroBpe4yHoCTE H

€00X0MHMYIO aire3HI0 K 3alHINaeMoi TOBEPXHOCTH.

Cpox cityGsl B rofax onpeensior no hopmye

L= { 2,94K5R%* ipu pH > 7.3,
27,58K5[1gR — 1g(2160 — 2490lgpH)] npw pH < 7,3,

rae Ks = 0,816 — 0,032 — xoshpUIHeHT, y4HTHIBAIOIIMI yBENMYEHHWe CpOKa CIOyKOBI 3a cuer

.1

TOJIIHHEI §, MM, IHHIIA oG pHPOBAHHOI TPYOHI;
R — 3neKTpHYecKoe CONPOTHBICHHE Cpelsl, OM CM.
YBenuueHue Cpoka ciryKGE! TpyOH 33 CHET JOMONHATENFHOTO IIOKPEITHS JHMIIA 3aBHCHT OT BHAA

HOKPBITHA M €T0 CONPOTHBICHHS abpazuH.

I'.2 Ilpumep ompepenenns Tpebyemoii Mo YCIOBHMIO JOJrOBEYHOCTH TOJMMHBI AHAIIA
ropHpoBaHHONH TPYOBI

IMokasarenu arpeccHBHOCTH BOAHOH cpensl: pH = 6,0, R = 4500 OM - cM.

Hcruparoiuee feficTBHE IOTOKA HE3HAYMTENBHO (CKOPOCTE MOTOKA MeHee 1,5 M/c).

Tpebyemsiii cpok cnyx6e TpyOs1 L = 50 ner.

Onpenesnsiior cpok coyX6El TpyOel L npH MHHMManeHOM TonmuHe auuma 6= 1,5 mMm 6Ges
YCTPOHCTBA JIOTK& H JONOJHMTENBHOIO 3alMTHOro mokpeitua. Koadduuuenr Kz = 0,81-1,5—
0,032 = 1,18. Cpok coyx6ur L = 27,58 - 1,18[1g4500 — 1g(2160 — 24901g6,0)] = 42,5 roga, T. e.
HE0OX0/JUMO YBEIIHYHTE JI0ITOBEYHOCTE TPYGEL.

Haxozmst Hopoe 3Hauenne xoaddummenta Kz kak oTHOIIeHHe TpeGyeMOro  MOMYYEHHOTO T10
pacuetry cpokoB ¢i1yk0s1 Kg = 50: 42,5 = 1,39. COOTBETCTBEHHO CIEAYET YBEIHIHTE TONIHHY JIUCTOB
1o 3gagenus 6 = (0,032 + K3): 0,81 = (0,032 + 1,39): 0,81 = 1,75 mm.

W3 wumerolmerocss copTaMeHTa JIHCTOB YCIIOBHIO [OJTOBEYHOCTH YJIOBJIETBODSIOT JIHCTEI
TomuuHo# 2.0 MM unH Goliee TONCTEIE.

TpebGyemsrii cpok cmy 6bl MOKHO IOIYYHTE IPH TOJIIHHE CTANBHOrO aucta § = 1,5 MM 3a cueT
YCTpO#iCTBa ac(hansTo6ETOHHOTO TOTKA O GHTYMHOMY NOKPBITHIO, B 3TOM cilydae MEHHMANBHEIH CPOK

CIyOBI Ly, = 42,5 + 10 = 52,5 ropa.
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Ipuaoxenne JI
(cnpago4Hoe)

PeMoHT cTa/IbHBIX ro)pHPOBAHHLIX BOAONPONYCKHLIX TPYD

J.1 Ilepen mporesenreM peMOHTHEIX paboT HE0OX0IMMO TPOBOAMTE 06CIEIOBAHHE COOPYIKECHHS
B LIE/IAX JETANBHOTO BEIABIEHHSA COCTOSHHS KOHCTPYKIHH H IIPHYHMH MOBPEXACHHH 271eMeHTOB TPYOBL
ITo pesyneraramM ofcnenopanus pa3pabaThIBAIOT HPEIVIOKEHHS K IPOEKTY PEMOHTHEIX pabor,
YYHTHIBAIOIIHE BH]l KOPPO3HH M CTENEHb arpecCHBHOrO BO3AEHCTBHA Cpeasl Ha TpyOy.

JI.2 IlpH BOCCTAHOBNEHHH AHTHKODPO3MHHOIO MOKPEITHS Ha METAJUIHYECKHX MOBEPXHOCTAX
IIPHMEHSAIOT:

- IOKPEITHA Ha OCHOBE OMTYMHBIX JIAKOB;

- IOKPBITHA Ha OCHOBE 3TOKCHIHEIX COCTABOB;

- TaKOKPACOYHEIE COCTABEI;

- HONMMEPHEIE MaTepHAIE,

- HHTHOUTOPEI KOPPO3HH.

/1.3 BoccTaHoBneHne 3alUTHEIX OMTYMHEIX MOKPHITHH TpeOyeTcs BEIIONHATE NPH TOSBIECHHH
OTHENEHEIX BCITYYHBAHUH MM OTC/IAMBAHUH OKPBITHH B pe3yIbTaTe MACCOBBIX CKOILIEHHH ITPOTYKTOB
KOPpO3HH Ha NOREPXHOCTH MeTajuia.

J1.4 Tlpy nosBNEHHH CKBO3HOH KOPpO3HH JHHINA TPYOEI peKOMEHAYeTCs [IPH PEMOHTE YCTPOHTE
neMeHTOOeTOHHEIH n0TOK. [lepen GeTOHHpOBAHHEM TOTKA BOJAA YIAAIAETCS M3 TPYOEL, IIOBEPXHOCTE
OHHmMAa oOpabaThIBaeTCs MEXaHHYECKH M/IH XHMHYECKHMH DEarcHTaMH Uil YIAICHHS pPXKABUHHEL
06e3:KHpHBAETCS H OKPEIBAETCA AHTHKOPPO3HHHEIM COCTABOM.

.5 Tonmuna 6eToHHOTO NOTKA HaJl rpeGHIMH BOJIHHCTOH [TOBEPXHOCTH TpyOHI HoKHA GBITE 8—
10 cm. Ilo pnuue TpyORI nOoTOk pazfensercs AeOPMALMOHHEIMH [HBAMM Ha CEKLHH JUTMHOH 2-3 M.
[I1Be1 3anonustoTca OuTyMHOM MacTHKOH. [Ipy GeToHUpOBaHHY TOTKA HCIONE3YIOT MENKHH TPaHHTHEIH
mebens. Cocrae GeToHa moa6GHparOT ¢ yYETOM MMOKA3aTeNell arpecCHBHOCTH Cpefbl. [l MOBBIIEHHS
TPEIIHHOCTORKOCTH JIOTOK APMUPYIOT CTANEHON CETKOM.

J1.6 Tlpn u36pITKE mnoImmanyM OTBepcTHS TPYOHI Hecymias cnocoOHOCTE CHIIBHO H3HOLIEHHEBIX
ro()pHpoBaHHLIX TPYO MOXKET GBITH BOCCTAHOBJIEHA H YCHJIEHA 10 METOAY THIb30BAHHS.

MeTon TrHILE30BaHHA 3aKTOYAETCH B pPAasMELICHHH BHYTPH pPEMOHTHPYEMOH TpyORI
JOMOJIHUTENPHOH 000NOYKH (THIB3EI) C MOCHCAYIOIMM HX OOBENHHEHHEM IyTEM HArHETAHHS

LIEMEHTHOI'O PACTBOPA B MONOCTE MEACTY PEMOHTHPYEMEBIM COOPYIKEHHEM W THIIB30H.

3 5 LIALOE
L - !“'2 .:c'\. rﬂ L}
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B kadecTBe rUIIB3EL 10ITYCKASTCS HCMOME30BATE MO PHPOBAHHYIO 060I0YKY MEHEINErO IHAMETPa,
cobHpaeMyi0 M3 3BEHBEB, HMEIOMMX (IaHIEBBIE CTBIKH, He(Te- M ra3ompoBOMHEIE TPYGEL,
AueNe300eTOHHEIE 3BEHb.

C6opky rodpuposanHoii 060m04KH Ha (DIAHLEBBIX CTBIKAX IPOBOAT HEMOCPEICTBEHHO Ha MECTE
YCTAaHOBKH BPYYHYIO MJM C NPHMEHEHMEM CpelcTB Manod Mexanusanuu. Crajbhele Hedre- M
ra3olpoBO/IHbIE TPYOEI IOCTENEHHO MEPEMEIAIOTCS BJIOJE PEMOHTHPYEMO# TIOBEPXHOCTH JOMKPATOM.

H.7 [lns  BoccTaHoBjeHust TpYOBI, MOBPEXIEHHOW ONON3HEM TIPYHTA BRICOKOM HACKEIH,
BRINOJIHAKOT clieayiomue paboTEr:

- BCKPEITHE HACBIITH B IIpeNieNiaX MPaHMI] OMO3HS;

- IEMOHTAX 3BEHBER Ha IIOBPEXKICHHOM Y4acTKe TpyOsI;

- BBINONHEHHE HeOOXONMMBIX INPOTHBOOMON3HEBEIX paboT (YCTpOHCTBO 6GepM, MOAMOPHLIX
CTEHOK, apMHPOBAHHKE TEJIa HACKIH I'€OCHHTETHYECKAM MATEPHAJIOM M JIp.);

- BOCCTAHOBJICHHE NOBPEXKICHHOM OMOI3HEM TPYOHI.

93
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Ilpunoxenne E
(cnpapovHoe)

Pacuer 3aMKHYTEIX MOHOJHTHBIX 001€/I0K MPOH3BOJILHOTO OYEPTAHUSA TOHHE/EH
rayboKoro 3a/10KeHns
E.l1 Pacuersl obnenok ToHHeneld Ha HeHCTBHE IHHHBIX CEHCMHMYECKHX BONH ([UTMHA BOJH
IIpEBERIIIAET MONEepPeYHbIE PA3MEPEI COOPYMEHHS HE MEHEE YeM B TPH pa3a), paclpoCTPaHSIIOMUXCS B
IIOCKOCTH TOTIEPEYHOro CEYEHHS COOPYKEHMs, NPOBOIAT B KBA3HCTATHYECKOH IIOCTAHOBKE.
E.2 Obzenka ToHHEN MOZENHpPYETCS OJHOPOIHBIM HMJIH MHOTOCIOMHBIM 3aMKHYTEIM KOIBIIOM
KpYTOBOIrO MIIH HEKPYTOBOTO CEYEHHUs, NMOJKPEMIIAIONIMM OTBEPCTHE B CPEle, MOIENHpPYIONel MacCHB

rpyHTa. PacyeTtHas cxema nokazana Ha pucyHke E.1.

Pucynok E.1 — PacyeTHbie cXeMbl K ONpeNe/IeHHIO HANIPSHKEHHOr0 COCTOSTHAA MHOIOCI0HHOM
00/1eJIKH TOHHE/IN NPH NeficTBHH NPOJO/ILHLIX (2) H nonepeynbix (6) celicMAYecKAX BOIH
E.3 Kompiio u cpema paforaror B yCHOBHAX IUIOCKOH [edopMaiMu Ha ynpyrod craudu
mepopmupopanus. Ha rpanmme Konena W Cpe/ibl BBIMOJHSETCS YCIOBHE HEMPEPHIBHOCTH BEKTOPOB
HAOPOKEHAH U CMEIEHUH.
E.4 Maccup rpyHTa, BMEINAIONIMH TOHHENh, MOIENHPYETCS JHHEHHO-Ae(hOpMHEpYEMOii

OMHOPOJHOH H30TPOMHOH cpemoH, (H3UKO-MeXaHWYeCKHe CBOHCTBA KOTOPOH XapaKTEpH3YIOTCH
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CpeIHHMMH 3Ha49eHHSIMH yAelbHOro Beca v, kH/M>, Moayns nedopmauuu Ey, MIla, u xoaddunuenTa
ITyaccona vg.

E.5 JleficTeHe ANHMHHBIX CeHCMHYECKHX IPOMNONBHEIX (CHATHS—PACTHKEHHS) H IONEPEUHEIX
(caBura) BOmH MoZeNHpyeTcs NPHIOKEHHBIMH Ha GECKOHEYHOCTH HOPMAIBHBIMH H KACATEIBHBIMH
HANPSKEHUAMH,  OEHCTBYIONIAMM 110 JIBYM  HPOM3BOJIBHO  ODHEHTHDOBAHHBIM  B3AUMHO
NEePNEeHIUKYIAPHBIM HanpaeneHHsM x' H ). BennauHe! HanpsxeHul onpenensiorcs B 3aBUCHMOCTH OT

CKOPOCTH PAaclpOCTPaHeHHs BOJIH H npeobnanaromero neproaa xonebauuii rpynra no gopmynam:

arl= +—AK1y61T¢,, (E.1)

oy = Eog = 2, (E.2)
—¥0

T = —AKYG,T,, (E.3)

rae A — pacueTHoOE yckopeHHe KoleOaHuii rpyHTa B I0JISIX YCKOPEHMS CHIIBI TSUKECTH;

K; — xoaduumenT, yYnTHIBAIOIHMH AOMYCKAEMBIE MOBPEKICHHS (TPEIIHHBI H IUIACTHYECKHE
AehopMalHK B KOHCTPYKIHH OOIENKH U B OKPY)KAIOIIEM MACCHBE IPYHTA):

C;, C3 — CKOPOCTH PAacIIPOCTPAHEHHUS IPOJONEHEIX M TONEPEYHEIX BOIIH, OIPENEIISIOT 110 JAHHBIM
M3IMepeHHH WK pacueToM 1o HopMyiaM TEOPHH YIIPYTOCTH;

Ty — npeobnajatommii nepraoa KonebaHHui rpyHTA.

I[IpumMeydanue — g npeasapHTelbHbIX PACUETOR HOMYCKAETCH HCMONL30BATE AaHHbIE NpUIokeHus .

E.6 Pacyersl 061€/10K TOHHENEH HA CEHCMAYECKHE BO3AEHCTBHSA IIPOBOJAT HA OCHOBAHHHE OL[EHKH
Haubonee HeONArONPUATHOTO HANPAKEHHOI'O COCTOSHHS B KKIOM HOPMAIIBHOM (paIHAIBHOM)
CEYEHHH 00JIENKH NpH MOOBIX COYETAHMAX OIHOBPEMEHHO MPUXOMAIINX NPOAOIBHEIX H MONEPEYHBIX
BOJIH MHIpH TMO0BIX HalpaBIIEHHAX HX PaclpoCcTpaHeHHdA B I[UJIOCKOCTH IIOINEPEYHOrQ CeHYeHHd
coopyxeHus. C 3Tolf HeNnri0 UCHONE3YIOT pelleHHs ABYX IJIOCKHX KBAa3HCTATHYECKHX 33/1a4y TEOpPHH
YIPYrocTH O HANPMKEHHOM COCTOSHHH KOJBIIA IPOH3BOIEHO# (hOPMEL, TOIKPEIUISIOIEr0 OTBEPCTHE B
MHHeHHO-TeOpMAPYEMOR TIOCKOCTH NpH JEHCTBHH Ha GECKOHEYHOCTH HEPAaBHOKOMIIOHEHTHOIO
IBYXOCHOTI'O CHKATHSA H YHCTOrO CHIBHIa, MOJENHPYIOMHX JelCcTEHE NPOJONEHEIX H MONepeYHEIX BOIH
COOTBETCTBEHHO (cM. pucyHOK E.1 a, 6).

B aanave o peiicTeHH ITHHHOH I[pO,]IOJTbHOfI BOJIHEI HAIIPDAKCHHA B CPEIC Ha GeCcKOHEUHOCTH

ONpPENENAIOTCA COOTHOILICHHEM P= CJ'(; ), 4 B 3a4a4Ye O ACHCTBHH IIHHHOH HOHEPE‘H’IOﬁ BOJIHBEI —

COOTHOIIEHHeM Q = ri??,.
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E.7 W3 peluenus yKa3aHHEIX 3a/1a4 ONpeeNsioT COOTBETCTREHHO HanpsokeHus o) ot meiicTeus
NPOOJIBHOI BoIHEI (cM. pucyHOK E.l, a) 1 Hanpmxenus o) or neifcTRHS MomepeyHoH BONHEI (CM.
pucyHok E.1, 6) B KonkLe, MoenHpyroLeM 06eIKy TOHHENS, P! JII060M YIile MafeHus BOIH .

E.8 Haubonee HeOnaronpusaTHOE HAPSHKEHHOE COCTOAHHE B KAXKIOM HOPMAIBHOM (PagHAIBEHOM)
CEeYeHHH O0OJENKH COOTBETCTBYET SKCTPEMANBHEIM 3HAYEHHMAM HOPMAJBHBIX TAHI€HIHANBHBIX
HAaMpHKCHHH O, BO3HHKAIOMMX HA BHYTPEHHEM KOHTYpe IIONEPeYHOIr0 CeYeHHsl KOJBLa,
MOAenUpylomero oOIeNKy TOHHENS, OT COBMECTHOTO JeHCTBHS OJHOBPEMEHHO IPHXOMSIINX
IIPOJOIBHEIX H ITONEePEYHBIX BOJIH B PA3THYHBIX COYETAHHIX.

E.9 DxcTpemManpHBIE 3HAYSHHS HANPSIKEHHH Op ONPENENAIOTCS Ha OCHOBaHHM pelleHHs

CIeIYIOIIHX YPAaBHEHHH [ KaXK/I0T0 HOPMANTEHOr0 (paHaisHOr0) cedeHus o0MeKH:

3(53”""«1%5)) _

Pye 0, (E.4)
(P)__(8)
%L&.m_‘“’rLJ =0, (E.5)

rue agp) u Ugs) — HOPMANBHEIE TAHTCHIMAIEHBIE HANPKEHMA B JAHHOM CEYCHHH 0OIENKH OT ACHCTBHA
MPOZIOJIbHOH BONMHEI B (a3ze CKaTHA M TONEPEevHON BOJIHBI COOTBETCTBEHHO, HAMPABICHHBIX MO
IPOH3BOJIEHEIM YTIIOM (.

B pesynbraTte pelneHus yKa3zaHHBIX YpaBHEHHH (B Ka4ecTBe Og NPHHHMAIOT HX BRIPAXKEHHS Ha
BHYTPEHHEM KOHTYPE MONEPEeYHOro ceyeHus 00IenKn) NomyJaioT YeThIPE 3HAUYCHUS HaIpsHKEHUH O B
KaXKIOM CeYeHMM. 3aTeM Uil KaKIOTO pagHalnbHOTO CEYeHHS KOHCTPYKIMH OIPENeNsioT TaKHe
coueranus nelicreus BonH o7 u ¢®) u yruEl MX MajgeHHA, KOTOPBIE COOTBETCTBYIOT HAHOOIBIIHM
CKHMAaIOIIAM (OTpHIATeNLHEIM) W HauOOMBIINM PACTATHBAIOUIAM (TIOJIOKHTENBHEIM) HANPIKEHHAM
Og-

E.10 HaubGonpmue cixuMaloliie W pacTArHBAaIOIIME HANPSKEHHS Og B KAKIOM pPaaHalbHOM
CEYEHHM IPHHMMAIOTCH 3a pacyerHble. Ycumus M u N, COOTBETCTBYIOIIHE STHM HATIPSIKEHHIM,
BBEIMHCJIANOT OJIA KQKIOro CCUCHHA HMEHHO MPH TEX COYETAHHAX JeiCTBHS BOJIH Pa3HOro Xapakrepa H
TOM HX HAlPaBJICHHH, IIPH KOTOPEIX IMOIYYEeHEI SKCTPpEMAIEHBIE 3HAYEHHS H&npﬁﬂ(ﬁﬂﬂﬁ Jg-

E.11 Ecimu obienka He NPHAHKEPEHA K IPYHTY H HNPOEKTHPYETCA ¢ JOmylHeHHeM oOpasoBaHHS
TPELIHH, TO 3a pacdeTHhIe NPUHUMAIOT 06e 3mopsk! yewinik M u N, cooTBETCTBYIOMIME HAROOIBIIHM
CKMMAIOIIMM H PacTATHBAIOIIMM HaNpsHKEHHSM Og.

E.12 JIna o6zesnok, npoekTupyeMeix Ge3 DONMyNMIEHHs TPELIKH, a TAKXKE B CIy4ae, eciik obaenka
[IPHAHKEPEHA K TPYHTY WM BBINTOJHEHA M3 HaOpeir-OeroHa, NMpHHUMAIOT MOphl yeunuid M u N,
COOTBETCTBYIOIIHE HANMPSKEHHAM Og, MaKCHMANRHEIM MO abCONIOTHOMY 3Ha4eHHIO, B3ATEIM CO

3HaKaMH «IIJFOC» H «MHHYC».

i . Yy F 1 AT --‘T.“ .
B HABOP
"— T E ¢ -
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Pacuetnpie ycunmas M u N, noiy4eHHBIE NPH pacyeTe HA CEHCMHYECKHE BO3JEHCTBHS,
CYMMHDYIOTCH C COOTBETCTRYIOUIMMH YCHIHSAMH OT JOPYTMX BHIOB [eHCTBYIOUIHX Harpy3ok

(co6CcTBEHHOTO BECA TPYHTA, NABIEHHA IPYHTOBLIX BOJ, BHYTPEHHErO HAIIOPA H Ip.).
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I punoxenne 2K

(cmpaBovHOe)

HopmaibHeie u kacaTepHbIe HANPMKEHHS B MACCHBE 0poJ (TPYHTOB) NpH

A

3eMJIETPACEHHH
Tabnauma JXK.1
HopMalibHBIE M KacaTelbHBIE
HanpsHKeHus B MOPOJIE, Te/M2, IIpH
Iopoas! (rpyHTEL) pacueTHOH ceicMHYHOCTH B Danax
T 8 9
ox' | w'y'| ox' [tx'y| ox' Tx')?
Haubonee kpenkue, IVIOTHEIE M BA3KHE KBAPLUHTH H
OazanbTeL HCKIIOYMTENBHBIE IO KPEMOCTH OpyrHE
MOPOZEL 107— | 64— | 133—| 67— | 176- | 105—
115 | 69 | 142 | 85 | 188 | 112
Kpapnessie mnopdupel. OueHB KpemKHe IPaHUTHL
KpemuncTrie cnannel. CaMpie Kpenkue MECYAHMKH H
M3BECTHAKH 99— | 59- | 123—| 73— | 163-| 97-
103 | 61 128 | 76 | 169 | 102
I'panutel B rpaHHTOMHEIE moponsl. OYeHb KpenkHe
MeCYaHHKH M H3BECTHAKHM. Kpenkue KOHITIOMepaThL
OueHp KpenKue KelIe3Hsle PyaL! 60— | 36— | 73— | 44— | 96— | 57—
80 49 99 59 | 131 78
Kpenkue u3pectHskd. Hexpenkue rpaHuTEl, Kperkue
necyanukd. Kpenkue MpamMop, Z0M0MHT, Kordeqan 41— | 24— | 51— | 30— | 62— | 40—
50 30 62 37 82 49
O6pIkHOBEHHEIE NIecyaHHKH. JKenesHsie pyas! 32— | 19— | 40— | 24— | 53— | 32—~
42 25 52 31 68 41
Kpenkue rinuaucTeie cnannbl. Hekpelikie necyaHHKH H
H3BECTHAKH. MATKHUE KOHITIOMEPATEI 28— | 17— | 35— | 24- | 46— | 27—
43 26 55 33 73 44
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PasnooOpasuele Hexpenkue cnanusl. [InoTHE Meprens | 24— | 14— | 30— | 18— | 39- | 23—
32 19 40 24 | 53 32

Msrkue cnaHige, OYeHP MATKHE W3BECTHAKH. Men,

KaMEHHas COllb, THIIC, MEp3IBIA TIPYHT, AHTPAIIMT,

OOBIKHOBEHHEIH MEprenb, paspylIeHHBIE [1ECYAHHKH,

CIIEMEHTHPOBAHHAS IajibKa, KAMEHHCTLIH IPYHT 21— | 12— | 26— | 16— | 35— | 21-
34 20 43 26 56 33

Paspyimennsie cnanmnpl, cnexasluascs raipka H me6ens,

KpENKHH KaMEHHBIH YTONIb, OTBep/EBIIas [IHHA
15— [9-15| 18- | 11- | 24— | 13-
26 32 19 | 43 90

IInoTHas riMHA, MATKMH KAMEHHBIH Yrojb, KpPENKHI

HaHOC — TTTHHHUCTEIN TPYHT 14— [ 8-12 | 17- | 10- | 22— | 13-
21 27 16 | 34 90

[Ipumeuanue - Ilpu pacuerHoil celficMMYHOCTH B ApOOHBIX Gammax HOpMANBHEIE H
KacaTellbHbIE HANPSOKEHUs B MAaCCHBE OO (TPYHTOR) HAXOJAT 110 HHTEPIIOISIIHH.
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Bubnauorpagus

[1] ®enepanerbri 3akon ot 30 mekabps 2009 r. Ne 384-®3 «TexHuyecKuit PErIaMeHT o

Be3onacHOCTH 3aHHil M coOpyKeHuit»
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