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06 yrsepxuenun cBona npasua «TpancnopTisie
€OOpyKeHHA B ceiicMudecknx paiionax. lipasnia npoexThpoBannm»

B cootsercrsuu ¢ Ilpapunamu paspaGoTkH, yTBepxIEHHA, OMyGiHKOBAaHHUS,
HU3MEHEHHs] M OTMEHRl CBOHOB TPaBHI, YTBepKACHHBIMH TOCTAHOBICHHEM
ITpasutensctBa Poccuiickoii @emepamuu ot 1 wroin 2016 1. Ne 624,
noanysktoM 5.2.9 mynxra S5 [lonoxenws o0 MHHHCTEPCTBE CTPOHTENBLCTBA
H KHJIHITHO-KOMMYHansHOro xo3sfictea Poccmifckoit demepalivy, yTBEpXIEHHOTO
noctaHosnedueM Ilpasutensctsa Poccuifckolf ®enepamu ot 18 Hosbps 2013 r.
Ne 1038, mynktom 32 TDiasa paspaboTkd H YTBEPXIEHHA CBOLOB NPABHI
M aKTyalusallyH paHee YTBEPXJEHHBIX CBOLOB MpPaBMI, CTPOHTENBHEIX HOPM
H npasun Ha 2015 r. u miaHoeelt nepwon mo 2017 r., yTBepXKAECHHOrO
NpHKa3oM  MUHHCTEpCTBA  CTPOMTENBCTBE M OKMIHIIHO-KOMMYHAIBHOTO
xosgficrea Poccuifckoli ®emepaumd ot 30 moma 2015 r. Ne 470/mp
C M3MEHEHMAMY, BHECEHHBIMH INpHKazoM MHUHHCTEPCTBA  CTPOMTENBCTBA
H HHITHIIHO-KOMMYHAJIBHOTO X03AHCTBA Poccuitckoit Denepaiuu
ot 14 centabpa 2015 . Ne 659/np, n pH K a3 B B 2 10

1.  VYreepouTh M BBeCTH B JeifcTBue 4epes 6 MecfleB CO AHA HM3NaHHs
HACTOAWIETO IpUKa3a NpHnaraeMsid cBoA mnpasun «TPaHCIOPTHBIE COOPYXEHHN
B ceiicMuyeckHx paifonax. IlpaBuia nmpoexTHPOBaHUL».

2. HJemapTaMeHTy rpafOCTPOHMTENBHOH LEATENBHOCTH X apXHTEKTYPHI
B Teyenue 15 aHelt co AHA W3MaHUA NPUKa3a HANPABHTh YTBEPXKAEHHBIH CBOA NpaBuil
«TpaHCIIOPTHBIE COOPYIKEHHA B CeHCMMYecKHX paionax. [ipaBuia NpoeKTHPOBAHA»

Ha  perucTpauMi0 B  HaUWOHwIbHBIH  opraH  Poccuiickoit  depepauun
O CTAHZAPTH3ALMH.


http://www.mosexp.ru/proektnye_raboty.html
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3. [lemapraMeHTy rpafOCTPOMTENBHON HEATENBHOCTH M  APXMTEKTYDHI
obecnieunts omyGimkoBanMe Ha oduuMantbHOM calfite  Mumctpos  Pocouu
B uH(OPMAIHOHHO-TeNEKOMMyHHKalHOHHOM  ceth  «MHTepHeT»  TeKcTa
YTBEPXKACHHOro cBoAa npasun «TpaHCIOPTHBIE COOpYXKEHMA B CEHCMMYECKHMX
pationax. IlpaBuna mpoeKTHpOBaHMUA» B  3NMeKTPOHHO-LMGpPOBOH  ¢opMe
B Teuenue 10 nHeil co AHA permcTpanMi CBOAA NMPaBHN HALKMOHAIBHEIM OPraHOM
Poccuiickoft ®Penepauun no craHAapTH3AHH.

4.  KouTpons 3a HCHONHEHHEM HACTOAIEr0 TpPHKa3a  BOIOKHUTH
Ha 3aMeCTHTeNd MHHHCTPa CTPOMTENBCTBA H JKHIHIIHO-KOMMYHANBHOIO X034HCTBa
Poccniickoit Genepanuyu X.JI. Masnusaposa.

W.0. Munucrpa . / E.O. Cuappa
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Breaenne

Hacroswmmuit ¢BoA npasun pa3paboTaH B COOTBETCTBHMH C TpeGOBaHMAMU
denepansHpix 3akoHoB OT 27 pekabps 2002 r. Ne 184-03 «O TexHUuecKOM
perynupoBannu», ot 30 nekabpsa 2009 r. Ne 384-03 «Texuuueckuii periaMeHT o
6e30macHOCTH 3XaHHUIA H COOPYXKEHHID,

Pa6ota suimoniena OO0 «ITOUCK» (pykoBomuTens paGoThl A-p reojl.-MHH. HayK,
npod. I'C. Llecmonepos). Tlpu pa3paboTke HacTOsIEro CBOAA NpaBUN GbuTH
ucnons3oBaHbl mpepnoxenus AO «HMUC» (a-p Texu. Hayk, npod. I.C.
Ilepecenenxos, n-p TexH. HayK, npod. A.A. Llepnanm, Kauz. TexH. Hayk B.4. Kaszapkuna,
I'T. Opnos, C.A.Henobumuenxo, wwx. B.B. Bonodun), ®I'bOY BO «Tynsckuii
rocyJapcTBeHHEIH yHUBepcUTeT» (A-p TexH. Hayk C.B. Anyugpepos, A-p TEXH. Hayk,
npod. H.C. Byaviues, n-p TexH. Hayk, npod. [1.B. [Jees, n-p TexH. Hayk, npod. A.C.
Cammans, n-p TexH. Hayk, npod. H.H. ®omuesa), OAO «MeTporunpoTpancy (I-p TeXH.
Hayk, npod. XA Hdopmar), OAO «Jlenmerporunporpanc» (A-p TexH. Hayk K.JT.
Bespoonerii).
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CBOA IIPABHI

TPAHCMOPTHBIE COOPYXEHWUA B CEACMUYECKUX PAOHAX

Mpasuna NPOEKTUPOBaAHUA

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

Jlara BBeaenus —2017-06-17

1 OGnacTs npuMeHeHnn
1.1 Hacrosmmi#t cBopy mpasun cleayer coOiopaTs TNpH  NPOEKTHPOBAHHA

CKOPOCTHBIX MarucTpaneif, Marucrpajieii ¢ TNpeUMYLIECTBEHHO MacCakKHPCKHM
JBHXXEHHEM, 0COOOrpY30HaNpHKEHHBIX MaruCTpalei M JKele3HslX Jopor kareropui -
IV, apTOMOOMIBHBIX AOPOr 00IEro Moib3oBaHus Kateropuit 1-1V, merpononntexos,
CKOPOCTHBIX T'OPOACKMX AOPOT M MAruCTPalbHEIX YJNHL, NpOJEralolMx B paHoHax
ceficMU4HOCTBIO 6—10 Gannos.

1.2 Hacrosuuit cBOX NpaBuil He pacIpOCTPaHAETCS Ha KEAe3HONOPOXKHEIE ITyTH C
HOBBIIIEHHBIMH N0 cpaBHeHHIO ¢ NpenycmorperHbiME CIT 119.13330 Harpyskamu oT
XKEJIe3HOZOPOXNHOI0 TPAHCIIOPTA ¥ Ha BBHICOKOCKOPOCTHBIE JKENe3HBIE AOPOrH (CBhILLE

200 km/u).

NpumMeyanue— [Ipi npoeKTUPOBaHKH COOPYKEHHH Ha XKeJle3HbIX A0pOrax Kareropud V 1o
CIT 119.13330 u Ha BHELIHKX XKEIE3HOROPOXKHEIX MYTAX NPOMBILLICHHLIX NPEANPUATHH cEACMHYECKHE
Harpy3ky CllelyeT YyIMTHIBATh, €C/IH OTKa3 3THX COOPYXeHMil npu 3eMIETPICCHHM BieveT 3a coboit
TSKENble  COUMaNbHBIE, OKOHOMHYECKHE HJIM HKONOTHYEeCKHe TMOCIEACTBHA. HckmodeHnue
AHTHCEHCMMYECKHX MEDONDHATHE IPH HOBOM CTDOHMTENBCTBE, PEKOHCTPYKUHH M KAITMTAITEHOM
PEMOHTE YIIOMAHYTEIX COOPYXEHMI TOIyCKaeTcs O NPEACTABICHHIO FeHepanbHOrO MPOEKTHPOBIIHKA,
YTBEPKACHHOMY 3aKa34MKOM, [IPH YCIOBHH cOONIOAeHHS TpeGOBaHMA COLMANEHOR M KOIOTHYECKOH

6e30MacHOCTH.

Hsnanne opuunanLuoe
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2 HopmaTHBHbBIE CCBIJIKH

B HacrosLeM CBOAE MPaBUI HCIIOI530BaHEI HOPMATHBHBIE CCBUIKHM Ha Clleqylollue
DOKYMEHTHI:

['OCT 5264-80 PyuHas ayrosas cBapka. CoequHeHus cBapHBle. OCHOBHbIE THIIH,
KOHCTPYKTHBHBIE 3JIEMEHTHl H pa3sMephl

['OCT 14959-79 IlpokaT U3 pecCOpHO-NPYXHHHOH YIIepoRUCTOH U lerupoBaHHOM
CTayd. TexXHUYeckHne yCIoBUA

I'OCT 27751-2014 Haje)XHOCTh CTPOUTENIbHBIX KOHCTPYKUMHA M OCHOBaHHWH.
OcCHOBHBIE NOJIOXKEHUS

CIT 14.13330.2014 «CHuIT I1-7-81* CtpouTenscTBO B CEHCMHUYECKUX paitoHax» (€
uzmeHeHHeM Ne 1)

CIT22.13330.2011 «CHwuIT 2.02.01-83* OcHoBaHus 38aHUI U COOPYKEHUA»

CI1 24.13330.2011 «CHuIT 2.02.03-85 CpaliHbie GyHZaMEHTBI»

CIT34.13330.2012 «CHulIT 2.05.02-85* ApTomMoOunbHbIe ZOPOTHY»

CII135.13330.2011 «CHHuIT 2.05.03-84* MocTbl 4 TpyOBI»

CIl 63.13330.2012 «CHwuIl 52-01-2003 beroHnsie u xene3o6eTOHHBIE
KOHCTpYKUKH. OCHOBHBIE MON0XEHH (¢ u3MeHeHUAMH Ne 1, Ne 2)

CIT 119.13330.2012 «CHuIT 32-01-95 XKenesHsie aoporu koneu 1520 mm»

CIT 120.13330.2012 «CHuIT 32-02-2003 MetpononuteHsbl» (¢ uameHenuem Ne 1)

CIT 122.13330.2012 «CHuIl 32-04-97 ToHHenH XeNe3HOLOPOXKHBIE H

ABTOAOPOXHBICY

MTpumeuan ue—[lpu nons3opanny HACTOALIKM CBOAOM NMpPaBHA Lenecoo6pa3HO MpOBEPUTH AelcTBHE
CCBUIOYHBIX HOKYMEHTOB B HHpopMauwoHHOH cucTeMe obwero mMonb3oBaHMs — Ha OQHUMANBHOM caiTe
¢enepanbHOro oprava MCNONHHTENLHOA BNAcTH B cepe CTaHAapTHIALUMHM B CETH MHTEpHET WIH N0 eXEeroaHoOMY
HHOOPMAUHOHHOMY yka3atenio «HauuoHanbHbie cTaHAAPTHIY, KOTOPbIH OMYGAMKOBAH MO COCTOAHWIO Ha 1 AHBaps
TeKylIero rofa, U Mo BeIMYCKaM €XEeMECAYHOro WHGHOpMAUHOHHOro ykasatens «HauuonanbHbie CTRHOAPTHIY 3a
Tekyuuit roa. Ecau 3aMeHen cCbUIoYHBIH JOKYMEHT, HA KOTOPBIH# aHa HelaTHPOBAHHAA CChUIKA, TO PEKOMEHIYETCR
HCMONbL30BaTh ACKCT! BYIOLYIO BEPCHIO 3TOr0 ROKYMEHTA C YHETOM BCEX BHECEHHBIX B IAHHYIO BEPCHIO HIMEHEHHH.
Ecnu 3aMeHEH CChUIOYHDbIA JOKYMEHT, Ha KOTODLIR llaHa AaTHPOBAHHAA CCHUNKA, TO PEKOMEHAYETCS HCMO/Ib30BaTh

BEPCHIO 3TOrO JIOKYMEHTa C YKa3aHHbIM BHIILE FOAOM YTBepkAeHWs (mpuuatux). Ecnu nocie yreepscaeHvs
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HACTOAILLETO CBOAA NPABII B CCHLAOUHKLIH IOKYMEHT, HA KOTOPBIi JaHa JATHPOBAHHAA CCHUIKA, BHECEHO UIMEHEHHE,
3aTparBaloLlee MoNOXKeHHe, Ha KOTOPOE AaHA CCRINKA, TO 3TO MONOMEHHE PEKOMEHIYETCA MPUMEHATh 6e3 yueta
JIAHHOTO H3MeHeHNA. ECAH CCbLIOUHBIA NOKYMEHT OTMEHEH 63 3aMeHbl, TO NONOKEHHE, B KOTOPOM AaHa CChUIKA Ha
HEr0, PEKOMEHAYETCS MPHMEHATh B 4aCTH, HE 3aTparusaiouleit 3Ty cchiiky. CrelleHHA O AEHCTBHH CBOAOB NMpaBMN

uenecooBpasHo MposepuTs B MefepaitbHOM HHPOPMALHOHHOM (OHAC CTAHAAPTOB.

3 Tepmunb! H onpeneaeHns
B HacrofAleM CBOJE TMpaBHI NpPUMEHEHHl ClefylollHe TEePMHHBI C

COOTBETCTBYIOLIMMH ONIPEAENECHHAMH:

3.1 amoprH3aTophl: YCTpoicTBa, yMeHBINAOLUIME CEHCMHYECKYI0 Harpysky 3a
cueT U3MeHEeHHs NepHoaoB H HopM cOOCTBEHHBIX KoneOaHuH coopyXKeHMs.

3.2 ankepbl (BepTHKANBHbIE): KOHCTPYKUMH, CBA3BIBAOLIME OMOPHI ¢
TIPONETHBIMH CTPOEHUAMM MOCTOB [UIs NPEeROTBpAlEHHsS NOROPACBIBAHUS OIMOPHEIX
y310B 6anoK u pepM.

3.3 anTncelicMuaveckue meponpusaTusa: COBOKYIHOCTh Mep, BHINOIHAEMBIX Ha
BCEX 3Tarnax CO3JaHHS W JKCILIyaTalltd COOPYKeHHA (M3bICKAHHSA, NPOEKTHPOBAHHE,
MOCTpoOiika, colepxaHWe) B UesAx obecnedeHHs CeHCMOCTOMKOCTH HECyILHX
KOHCTPYKUMH MpPH 3¢MIETPACEHMAX pacuyeTHOH CHIB U 6e30MacHOCTH ABHXKEHHS B
paifoHe cTHXUAHOro GeACTBHS.

3.4 anTHcelicMuieckHe yeTpolicra: CrieliMalbHble KOHCTPYKTHBHEIE DJIEMEHTHI,
CO3JAlOIIHE CYLIECTBEHHBIH MONOXHTENBHBINH 5DdekT NpH  paspylIHTENbHOM
3EMJIETPACEHHH.

3.5 0ydepni: YcTpoiicTBa, cHIKAIOUME HAMPAXKEHHA NPH YAAPHBIX HArpy3Kax B
MPOJIETHBIX CTPOEHUIX MOCTOB.

3.6 nemndepbi: YcTpoicTBa, NOMIOIIAIOIINE SHEPrUi0 KojnebaHHH coopyKeHHs
NPH 3eMIIETPACEHUH.

3.7 kapThl o6mero ceficMuueckoro paiionuposanusi; OCP: Kommuexr u3 tpex
KapT, MOKAa3BIBAIOLIMX paclpeieseHne B TepBOM NPHOIMIKEHHMM ceHcMHUUYECKOH
omacHOCTH 1o Tepputopun Poccuiickoif ®enepalyii ¢ BEPOATHOCTHIO INPEBbILIEHHA

kapTupyeMoH 6annsHocTH 10 %, 5 % 1 1 % 3a uHTepBan BpeMeHH 50 JieT IIH CO CPEAHHM
3
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MHTEPBANIOM BPEMEHH MEX/y 3eMIETPSCCHHAMM yKasaHHOW Ha KapTe cuibl 500 mer
(xapTta A), 1000 net (xapta B) 5 5000 ner (kapra C).

3.8 kaaccupukanua no celicmocroiikoern: IloapasgeneHue coopyxkeHMH Ha
K1acCcsl B 3aBHCHMOCTH OT MAONMYCTHMOH BepOATHOCTH TNPEBBIIEHHA PacyeTHOH
celfcMHu4ecKoi Harpy3KH 3a HHTepBall BpeMeHH 50 neT.

3.9 knacc ceiicmocToiikocrn: CHCTeMHAs eUHHLA, NO3BOLIOLIAN YIOPAKOUHTE
MHOXECTBO COOPYKEHHUHM N0 CBOMCTBY BBIIEPXKHBATH Ge3 paspylIeHHs 3eMIEeTPACEHHS,
MOBTOPSAIOIHECS ¢ pa3IMYHOM YacToTo# (B cpefiHeM oIMH pa3 3a 500 et unu pexe) B
MECTE pacnojoXeHUs 06beKTa.

3.10 komOunHpoBaHHbIe aHTHCelicMHYecKkne YycrpoiicrBa: Konctpykumn,
BBINONMHSIONTHE (PYHKLHH JBYX H 60Jee aHTHCeiCMHYeCKHX YCTPOHCTB (aMOPTH3aTOpPOB,
6ydepos, nemndepos u ap.).

3.11 ko3¢pHuneHT HHMKeHepHO-reoJornyeckoli obcranoBkm (ycaoBmii Ha
MecTe cTpouTenbeTBa): [lompaBKka K HOPMAaTHBHBIM aMILTHTYHEIM XapaKTePHCTHKaM
KoJieOaHuii rpYHTa, YYNTHIBAIOLIAL BIHSHUE CEHCMHYSCKHX CBOACTB pacyeTHOH TOMIIH
rPyHTa Ha HHTEHCHBHOCTB CefiCMHYECKOro Bo3eiicTrys.

3.12 ko3¢pduunenT HecTAHZAPTHOro ramenus koJjeGaumii: [JompaBka K
celicMHYecKOH Harpy3Ke OT Macc COOPYKEHHUs, YUHTHIBAIONIAsA OTKJIOHEHHE JEKpeMeHTa
ynpyrux xoneGaHuit 06beKTa 0T CTaHAAPTHOTO 3HA4YEHHUS, B TOM YHCIIe 3a cueT paboThl
ZIeMIQepoB.

3.13 ko3pduunent penneda mecrnoern: IlompaBka K  HOpMAaTHBHBIM
aMIUTMTYIHBIM ~ XapakTepHCTHKaM KoleGaHWHA rpyHTa, Y4MTHIBAlOLlas BIIMAHHE
reoMop(OJIOrHYecKux YCIOBHI Ha HHTEHCUBHOCTE CeliCMHUeCKOro BO3AEHCTBHS.

3.14 koappuunenr ceiicMuueckoro pexuma: [lompaBka K HOPMAaTHBHBIM
aMIUTHTYOHBIM XapaKTepUCTHKaM KonebaHuii IpyHTa, YYHTHIBAIOLIAA OTKIOHEHHE
MaTeMaTH4ecKOro OXHIAaHHS NHTEPBaJia BPEMEHH MEXAY 3eMIIETPICEHHAMH PacueTHOMH
CHJIBI OT 3HAYECHH#l cpeJiHero NepHoAa, YKa3aHHOro Ha BEIOPAHHON AJis NpOeKTHPOBAHUS

kapte OCP.
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3.15 koapduurenT yuera neynpyrux aedgopmanuii: ITonpaska K ceicMHuecKoR
Harpy3Kke, y4MThIBAIOIIAasd BIHsHHe HA CeHCMHUYECKYIO HAarpy3Ky OT Macc COOpYXEHHs,
CHIDKEHMA )KECTKOCTH KOHCTPYKLHH M YBENHUECHHMs paccesHHUs SHepruH Konebanuit us-
3a [TOABJICHHA TPEIMH M MIAaCTHYeCKHX Ae(opMaluii B 4aCTAX COOPYXEHHS U IPyHTax
OCHOBaHHUH GyHIaMeHTOB.

3.16 HopMa/TH30BaHHBIH CNEKTP cefiCMHYECKOro BO3eCTBHA HA COOPYHEHHe
(cneKTp peakuHH OCUM/IIATOpPa HA celicMHyeckoe BozaeiicTBue): HambGonbluee
ycKopeHEHe KonebGaHWii Maccel OCUM/UIATOpA [PH 3eMIETPACEHHMH B  JONAX
MaKCHMAJBHOTO YCKOpeHHA KoneGaHWif TpyHTa B 3aBHCHMOCTH OT INEpHona
coOCTBEHHBIX KoneGaHHM ocUMILIATOpA; OrubaroIlas HOPMAIH30BAHHBIX CIIEKTPOB,
NOCTpOEHHas [l MHOIMX 3eMIETpsCeHHi, WCnons3yeTcs B BuAe Kod(QdummeHta
JVUHAMHYHOCTH MpH OMNMpele/eHHH CeHCMHUYECKOH Harpysku OT MacC COOPYKeHHS
CTEKTPaIBLHO-MOAANBHEIM METOIOM.

3.17 HopMaTHBHbIe aMNAUTYAbLI KoxeGaHnii rpynTa: [IpuHumaemble npu
NPOEKTHPOBaHHH COOPY)KEHHH B KaYECTBE MCXOAHBIX XapaKTEPHCTHK CEHCMHYECKOro
BO3JEHCTBHsI MaTeMaTHYecKue OXHIaHWiA HauOONbIIMX aMIUIMTYA NepeMelleHHH,
CKOpOCTeH M YCKOpPEHHMH TOpPH3OHTANBHBIX KonebaHuM cpelHHX No CeHCMHYECKHM
CBOMCTBAM TpPYHTOB HA PpOBHBIX y4acCTKaX MECTHOCTH, COOTBEICTBYIOIIHE CHIIE
3eMJIETPACECHH, YKa3aHHOH Ha HopMaTHBHOI kapte OCP.

3.18 pacueTHoe 3eMJreTpsiceHHe: IIpuunmaemoe npu paspabotke
aHTUCEHCMHYECKHX MEpONpPHATHA  3eMIIETPACEHHE, XapaKTEPUCTHKH  KOTOPOro
OTPENENAKTCA € YYEeTOM HpelelhHO MOOMYCTHMOro CeHCMMYecKoro pHCKa IIpH
IPOEKTUPOBAHHHU COOPYIKEHHS, UCC/IEN0BaHM MO YTOYHEHHIO HCXOJHO# CelicMHYHOCTH
# 10 ceflcCMHYECKOMY MHKpOPaifOHHPOBAHHIO YYaCTKa CTPOHTENBCTBA, YCTAHOBIEHHEIX
HOpMaMH OrpaHH4eHu# Ha pacyeTHyIo CEHCMUYHOCTD.

3.19 celicmuueckuii puck R: Mepa ceficMOCTOHKOCTH — TPaHCIIOPTHOTO

COOpYKEHU, paBHasi BEPOATHOCTH NMPEBBILIEHHS pacdeTHOM ceficMUYeckoi Harpy3KkH 3a



CN 268.1325800.2016

HHTEpBaN BpeMeHu 50 1eT; cBA3aH C BeJIMUMHOM CpefiHero HHTepBana BpeMeHU T Mexay
" " 50

3eMIIETPACEHHAMH PaceTHOH CHIIbl B HKTe CTPOMTENECTBA GopMynol R = =

3.20 ceiicmocToiikoeTh: CIOCOGHOCTE COOpYXEHHS BBIAECPKHBaTh Oe3 mosHoi
TIOTEPH SKCILTYaTallHOHHBIX CBOHCTB (HACTYIIEHHA OFHOTO M3 MPEIEIbHbIX COCTOSHHI
NepBO# IPYNIIbl) 3eMIETPACEHHA PacyeTHOH CHIIbI (MHTEHCHBHOCTH).

3.21 cnexTpaabHO-MOAaNbHbIH MeToA: MeTon onpeaeneHus CeHCMHYECKOH
Harpyskd B 3aBHCHMOCTH OT DacyeTHOTO YCKOpeHHsi KoineGaHHH TpyHTa B HOJLIX
YCKOPEHHA CHIIbI TSXKECTH, Beca OTAEbHBIX HacTelf cOOpy)KEeHMd, NepHOIOB H (GopM
cobcTBEHHBIX KoNebanuii 06bexTa, JeKpeMeHTa KoeGaHuit 1o OCHOBHOM (opMe.

3.22 cronopser: YerpoiicTBa Ui YAEpKaHUs NPONETHBIX CTPOEHHH MOCTOB OT
CABHIa U3 NPOEKTHOTO TOIOXKEHHS TIPH 3€MIETPACEHHH.

3.23 cuennnle ycrpoiicTBa: KoHCTpyKUMH, CBA3BIBAlOIHME KOHUB COCEAHMX
pa3pesHbIX MPOJETHBIX CTPOEHHH Mex Iy coboil B LeNsX npeaoTBpalleHus oOpyIeHus

TIPONETHBIX CTPOEHHH Ha IPYHT NpPH 3eMIETPACEHUH.

4 OcHOBHbBIE MOJIOKEHHS
4.1 TpaHCHOPTHEIE CQOPYXXEHHSI B CEHCMHYECKMX paioHaxX, IPYHTH B Mojoce

OTBOAA ¥ MPHIEraoLine CKIOHbI CllefyeT pacCMaTpHBaTh KaK COCTaBHBIE 4aCTH € XUHON
NPHPOAHO-TEXHUYECKOH  CHCTEMbl, MOABepraiolielcs TNpH  3E€MIETPACEHHSX
nopaxawomuM ¢akropam (Bo3JeHCTBHSIM) B BUAE CefiCMMYeCKMX BOJH B TIpYHTe,
BEPTHKAIBHBIX H TOpH30HTANBHBIX nepememel-mi'x KpPBUIBEB pasjiomMa, TEKTOHHYECKHX
Ppa3pbIBOB 3€MHO# [TOBEPXHOCTH, celicMOOIION3HeH, 00BaNOB, CHEXHBIX JIABHH, CENEBBIX
H BOAHO-NECYAHBIX IIOTOKOB, Pas)XXMXE€HWA TIPYHTA, LYHaAMH, 3aTOMJICHHA Y4acTKOB
MECTHOCTH H3-32 ee ONycKaHHs WA 00pa3oBaHHA CeHCMOrpaBUTALHOHHBIX M
CeliICMOTEKTOHHYECKHX JamM0 B JONMHAX peK H JOPYTHX COMNPOBOXAAIOLIHX
3eMIIETPACEHUS BO3ACHCTBHHL,

4.2 MeponpusTHa N0 3aliMTe TPAHCTIOPTHEIX COOPYXEHUH, IPyHTa CTPOUTENLHBIX
nIomagoK H  MNMpUIeraroliuX CKIOHOB  OT BGMJ'IET]DHCGHPIﬁ pacuemoi& CHITBI

paapaﬁarslaaxorc;{ U OCYUWIECTB/IOTCA B UeNIX MHHHUMH3AUHMM COLMAIBHBIX TOTEPD,
6
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9KOHOMMYECKOTO M SKONOTHYeCKOro yuiepba mnocpefcTBOM NpeloTBpallieHHs OTkasa
TPaHCIIOPTHOH HHGPACTPYKTYpH!, (GYHKLHOHMPOBaHUE KOTOpOH NpH Hpe3BBIYaifHBIX
CHTyallUsaX HeoOXOmMMO Iisi 0OecTieYeHHs criacaTeNbHBIX, aBapUMHEIX U HEOTI0XHBIX
BOCCTAHOBHTEJNBHEIX paboT, O OKa3aHMs BCeX BHAOB MNOMONIM ITOCTPaAaBlUEMy
HaCeJICHHIO, BKIOYasi BO3MOXHYIO 3BaKyaLH IO Jloei U3 paifoHa CTHXHiHOro 6eacTBHS.

4.3 MeponpusaTHs O 3alUMTe OT 3EMIETPACEHH NOMKHBI NpeoyCMaTpHBaTECA B
TaKMX COCTaBe U 00beMe, YTOOH 0OBEKT BBIAEPKAN 3¢MIIETPACEHHE PACIETHON CHIIbI U
COMYTCTBYIOLIHE eMy mopaxatouye $hakTopkl 6e3 06pyIeHHs HeCy X KOHCTPYKIHA H
MIPUJIETaloIMX CKJIOHOB, a Takke Oe3 TaKkuX MOBPEXHEHMH, KOTOphle MOTYT CTaTh
OpPUYMHOH aBapuil TPaHCIOPTHEIX CPEICTB HJIM BBHI3BATL MNpPEKpalleHHe IBHXXCHUA
TPaHCNOPTA B pe3yJibTaTe 3eMIETPICEHHS.

4.4 PacyeTHoe celicMHYecKoe BozfeiicTBMe (pacdeTHas CeHCMHYHOCTB) [UIA
00BEKTOB  TPaHCHOPTHOTO CTPOMTENBCTBA ONpeJendeTcs B  3aBUCHMOCTH  OT
ycraHoBAeHHoro B Tabnuue 4.1 JomycTUMOro ceHCMHYECKOr0 pHCKa IpH
MPOEKTHPOBAHUM COODYXEHHs, ceHcMHuuecKkoil o6cTaHOBKM B paiioHe (ITyHKTE)
CTPOUTENBCTBA, 2 TAKKE HHXEHEPHO-TEONOTHYECKHX ¥ reoMOpdhOIOriHIeckuX yenoBui
Ha y4yacTKe PpacTONIOMEHHS COOpYXKEHHS MM 3HaHMA C YYeTOM OrpaHHYeHHH Ha

pacyeTHYI0 CEHCMHUYHOCTD, YKa3aHHbIX B 4.8.

IIpumMeyaHHe — B 3aBICHMOCTH OT JOMYCTHMOTO CEHCMHYECKOTO PHCKA TPAHCIOPTHBIE
COOpPYXEHHs! 110 HCIIOMHEHHIO NMOJpa3Ae/AIOTCA Ha TpH knacca ceficMocToiikocTH. JUis coopyxeHuit
Knacca ceMCMOCTOHKOCTH | JomycTumbli ceficMuueckull puck npunumaercs ot 1 % g0 2.5 %, wa
coopyxeHH#t knaccos ceficMocTolikoctu 1 1 111 momycTaMEri celicMuyueckuit pack npHHAMaeTCs 5 % U
10 % cOOTBETCTBEHHO.

4.5 Knacc  ceHicMOCTOHKOCTM  OOBEKTOB  TPaHCMOPTHOrO  CTPOHMTENLCTBA
onpeaensercs no Tabnuue 4.1, Peienue o Bei6ope ypoBHs aHTHCEHCMUYECKOR 3aILUTHI
00BeKTOB, HE BKIIOYCHHBIX B Tabmuuy 4.1, NpUHHMaeTcs MO MNPEACTABIEHHIO
reHepajibHOrO [IPOEKTHPOBIIHKA, COMIaCOBAHHOMY C 3aKa34HKOM.

TMipuMeuanne — Kuacc ceHCMOCTOMKOCTH COOPYXKEHHS JOIDKEH YUHTHIBATHCA:

- nipu BbIGope KapThl 06ILero ceificMuyecKoro patoHMpPOBaHMs;
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- NMpH yTOYHeHHH HcxoaHoH ceficMuynoctn (YHUC) u celicMuyeckoM MHKpOpalOHUPOBAHHH
(CMP) yyacTka CTpOHTENBCTBA;

- ipu pa3paborke BUAOB H 00LEMOB aHTHCEHCMHYECKMX MEPOTIPUATHIY;

- TIpY OpTaHK3aLHH HAYYHO-TEXHUYECKOTO COMPOBOXKAEHHS IPOEKTHPYEMETX COOPYKEHHI;

- TpH OPraHM3alUMH HHCTPYMEHTAIBHOTO CEHCMHMECKOro H  CeHCMOTEKTOHMYECKOTO
MOHHTOPHHTA Ha CTaJHH IKCILTyaTalli¥ COOPYKEHHUA,

4.6 Ucxonuyro cecMi4HOCTD paitoHa (MyHKTa) CTPOMTENBCTBA AJIA COOPYKEHHH
knaccoB cedemocroiikocty I, IT u 11 cnemyer onmpenenate HCXons Uz cpelHedt YacTOTHI
(IOBTOPSAEMOCTH) 3eMIETPACEHUH pacHeTHOM cunbl oauH pas 3a 5000 net, oquH pas 3a
1000 ner u omuH pas 3a 500 ner coorBercTBeHHO. McxonHylo ceHCMHYHOCTB
YCTaHABJIMBAlOT 110 KapTaM o0LIero ceficMH4ecKOoro paiioHHpOBaHUA B LiENbIX Oamwiax
wkanst MSK-64.

4.7 MeponpHATHa O 3AIIATE OT 3eMIETPACEHUH TPAHCIOPTHHIX COOPYXKEHHIA
paspabarsiBatotcss ¢ YHUC paiioHa (ITyHKTa) CTPOUTENECTBA U C YHETOM pe3ydbTaToB
paboT no CMP y4acTKOB pacTioNOKEHUI COOPYKEHHH.

4.8 Ins  0OBEKTOB  TpAaHCHOPTHOTO  CTPOHTENLCTBA  aHTHCeHCMHuecKHe
MepONpHATHS JOMKHBI MPefyCMaTPUBATHCS IIPU PAaCYETHON ceicMuMHOCTH 7 6alioB u
6onee. lns coopyxeruii kiacco ceficmocroiikoctd II u Il pacuernas ceficMu4HOCTD
npuHuMaercs He Gonee 9 6amnos mxans MSK-64,

4.9 Ipu pa3zpaloTke OpOEKTHON HOKYMEHTAlUH HA KaNUTANBHLIA PEMOHT U (MITH)
PEKOHCTPYKLHI0 TPAaHCHOPTHBIX COOPYXEHHH, pacHoloXeHHBIX B CEeHCMHYEeCKHX

paboHax, ciaeyeT YYHThIBATh TPeOOBaHUs HACTOSILIETO CBOJA NPABUII.
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Tabnuna 4.1 — Knaccupuxanus 06bexTOB TPAHCNOPTHOrO CTPOHTENLCTBA MO

ceiicMocToliKOCTH

Knacc
celiCMOCTOMKOCTH
00BEKTOB

Homenknatypa 06nekToB

1 - monycrumbrit
celficMuueckuit
puck ot 1 % no

2,5%

Haubonee KpynHele U KanuTaloeMKHe 06BEKTB! HA KEIE3HBIX W
aBTOMOOHNIBHBIX Aoporax Kareropuii Il U BeIe, Ha CKOPOCTHBIX
FOPOJCKHX ROPOTrax, AMHHAX METPONOIHTEHa M CKOPOCTHOTQ
MOHOPEIBCOBOTO TpaHCNOpTa: GaHO‘IHLIe, apO4yHbI€ H paMHBIE
MocTB ¢ nponeramu Gomee 150 M; Buagyku C onopaMH Haj
[IOBEPXHOCTRIO IpyHTa BhICOTOH Gonee 50 M; MOCTBI, 3CTaKasl,
MOABOJHBIE TOHHENM, TOHHENM M CTaHIMM METPOMNOIUTEHa,
FOpHbIE TOHHENHU H TaBHHO3AILKTHEIE raiepen AauHo# Gonee 500
M, MHOrospyCHbIE TPAHCTIOPTHbIE Ppa3BA3KH C OpraHH3aLHeH
IBHXXEeHHA B TpexX M Gonee ypopH:ax. Bucsune H BaHTOBbIE MOCTHI
Yepe3 Gonbllie PEeKH, MOPCKHE MPONHUBEL M 3allMBEI ¢ TTaBHBIMU

nponeramu 6onee 300 M Ha JOporax BCEX KaTeropu

1I — morrycTUMBIiA
celcMHUYeCKHH

puck 5 %

MocTtsl 4epe3 BOAOTOKH, BHMaIYKH, S3CTaKalbl, ITyTEIpPOBOIbI,
TPAHCIIOPTHBIE Pa3BA3KH, TOHHENH, ranepeu (KpoMe COOpyeHHH,
OTHeCEeHHBIX K 06beKTaM Kiacca ceiicMocTolikocth I), nonmopHsie
CTEHEL, BOJIONPOITYCKHEIE TPYOBI, NELEXOAHbIE MOCTBI U TOHHENH,
NaccaKUpCcKue TaT(OpMBbl, HAaCHIIA U BBEIEMKH, BO3BOAUMBIE Ha
MeNe3HBIX ¥ aBTOMOGHIEHBIX Joporax kareropui Il m Brumne, a
TaKKke Ha CKOPOCTHBIX FOpPOACKHMX JAOPOraX, MaruCTpajbHBIX
yauuax (OpocnekTax) oOLIEropoAcKoro 3Ha4deHHs, JIMHHAX
METPONONMTEHA, TpPaMBai H CKOPOCTHOTO MOHOPENIBLCOBOTO
TpaHcnopta. Onopsl KOHTAaKTHOH CeTH HA >KeJe3HBIX Aoporax

kateropud Il u BeIIe
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Oxonvarnue mabnuyor 4.1

Knacc
celicMocToRKOCTH Homenknatypa o6bexkToB
00BEKTOB
1 2

Il = nonycTumbiii | MocTel 4Yepe3 BONOTOKM, BHamyKH, SCTaKafbl, MyTEMpPOBOABI,
celicMU4ecKkuit | TPaHCIIOPTHBIE Pa3BA3KH, TOHHENHM U rajepeu, HOAIOPHbIE CTEHE],

puck 10 % BOJIONIPONTYCKHBIE  TpYOBI, MACCAXUPCKHE nnaTgopmsi,
MeIUeXOAHbIE MOCTEI M  TOHHENM, HACBIIH W  BBIEMKH,
COOpY)Ka€MBl€ Ha D)KeJe3HBIX M aBTOMOOMIBHBIX Joporax
kateropuit 1l u IV, a Taloke Ha MarMcCTpambHEIX TOPOACKHX
Joporax (ynuuax) paiioHHOTO 3HaueHus. ONOPLI KOHTAKTHOM CETH

Ha JKele3Hblx poporax Kareropui 111 u IV

4.10 Ipu mpoeKTHPOBaHHK COOpPYKEHHIl Kiacca ceiicMocTolikocTH | Ha yyacTkax
CeCMHYHOCTBIO 9 GamioB M Gomee HeoOXONMMEIE MCCIAENOBAHUA U MEpPOIpPHUATUA
obecneunBaloTCs ¢ yuetoM Tpebosanuii [1].

4.1]1 TpeGoBanua Kk ceHCMOCTOMKOCTH coopyxeHHH mo 4.10 pomkHsl OBITH
00OCHOBaHEl HCCICHOBaHMAMM HANGKHOCTH H  3(dQeKTMBHOCTH CNenHanbHBIX
KOHCTpYKUM  aHTHCeHCMHYECKOH 3amMTHI, O0OECNEYMBAIOIIAX IPOYHOCTE W
YCTOHYHUBOCTh HECYIIIMX KOHCTPYKIMI 00 BEKTa IPH pacieTHOM 3eMIIETPACEHUH.

4.12 B npoektax TpaHCNOPTHEIX COOpY)XeHUM Kiacca ceicMocTorkocTH I,
BO3BOAMUMBIX Ha y4acTKax CeHCMUYHOCTRIO Gonee 9 Gannos, cieayer npeaycMaTpuBaTh
YCTPOHCTBO  CTalMOHApHOM  CTaHUMH  HMHCTPYMEHTANBbHOTO  CEHCMHYECKOro
MOHMTOPHHIA, BKIIOYAsA CelCMUYECKMII MOHUTOPHUHT 3EMIETPACEHUH, HH)KEHEPHO-
CeiiCMOMETPUYECKHI MOHHTODHHI pPearHpoBaHHs KOHCTPYKLUHMH Ha 3eMIEeTpPACEHHH,
reojie3yyecKHif  MOHMTOpHHI  JedopMmupoBaHuHs  TpyHTa,  00yclIOBIEHHOTO

TEKTOHHYMECKHMH NpolueccaMy U 3€MIICTPACCHHIMH.
[IpuMeganue — UHCTpYMEHTaNbHbIH CEHCMHYECKHH MOHHTODHHT MOXKET BIJIIOYAThCS B

nporpamMMmy paGoT CTaHLHi TEXHHYECKOr0 MOHMTOPHHTA Ha TPAHCIIOPTHEIX 0GBEKTaX.

10
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4.13 ITpoekt cTaHUMM pa3pabaThiBaeTCA II0 YTBEP)KACHHOMY 3aKa34MKOM
TEXHH4YEeCKOMY  3alaHHI0  I'€HEPATBHOTO  NPOEKTHUPOBLIMKA,  COTVACOBAHHOMY
opraHu3anueil, NnpuHUMaromIeH Ha ce6s SKCIINYATALMIO CTAHLHH.

4.14 JanHbie ceficMHYECKOTO MOHHTOPHHTA CllefyeT YYHTHIBaThH pH pazpaborke
[OTIONHUTEIBHBIX MeP aHTUCEeHCMHIECKOMH 3aINUThl, 06eCNeYHBAIOIUX AONTOBEYHOCTh
06BeKTa 1 6e30macHOCTh ABHXKEHHS MO HeMy Moe3foB U aBToMobuneit. Pacxons! Ha
CeiiCMOMETPHYECKHIT  MOHMTODHHI  HECET  OpraHM3allus,  3KCILTyaTHpyIoLias

COOpYXKEeHHE.

5 TpaccupoBaHHe Aopor
5.1 Tlpy TpaccHpOBaHMM JKeJe3HBIX W ABTOMOOMIBHBIX JOpOr B TOpHOH H

HOpefroOpHOH MECTHOCTH ¢ HpOABICHHAMH ONAcHBIX TeOJOTHYECKHX IIPOLEeCCOB
[IOIOKEHHE TPacChl CNeyeT BHIGHpaTh 1O pesyinLTaTaM CpaBHEHMs BapHaHTa o6Xoda
Y4YaCTKOB BO3MOXHBIX IPH 3EMJCTPACEHUAX TEKTOHHUYECKHX pa3phIBOB IPYHTa,
CKanBHBIX 06BaNIOB, OCHINEH, ON0N3HEH, TaBUH, ceel, POBANIOB IPyHTa B KapCTOBBIE
[OJIOCTH C BapUaHTAMH BO3BEACHHs 3alllUTHRIX COOpYXeHmH (YNaBiMBalOIMX H
MOANOPHEIX CTEH, rajgepedf ¥ Ap.) WK NpPeoJONEHHs OMACHOI0 y4acTKa ¢ MOMOLIbIO
MocTa (TOHHes).

5.2 IIpH TpaccHpOBaHMM JOPOr B CeNIeONACHBIX FOPHBEIX HONHHAX HeoGXomumo
pacrionaraTe TpPacCy BEINIE YPOBHf MOBHMXXCHUA CeJIEBBIX IIOTOKOB C YCTPOHCTBOM
HCKYCCTBEHHBIX COODPYXEHHH JUIs Tpomycka Haj WIH NOA JOpPOrod cenei,
CIyCKalolUXCA B JONMHY U3 MOIepedHsIX Joroe. Ilpy HeobGXOMUMOCTH mepecedeHMs
pycen celeBBIX IIOTOKOB CJIEAyeT BBHIOMpaTh CTBOPHI, TIZA€ CENH MPOXOAAT B
OJIHOPYKABHBIX pycnax ¢ HanGonee YCTOABLUMMHUCSH KHUBBIMH CEYSHHAMH.

5.3 TIpu TpacCHpOBaHMH JKele3HBIX MJOpOr ciedyeT u30eraTh pasMelleHHs
[UIOINAfOK TOJ CTaHUWM M pa3jenbHble ITyHKTHl B MpeAenax OIOM3HEOMacHLIX,
CeNleoNacHbIX U IABHHOOMACHBIX Y4aCTKOB CKIIOHOB.

5.4 TpaccupoBaHHe XeNe3HBIX H aBTOMOGHIBHBIX JOPOT BAOJb IyHaMHOMACHBIX

GeperoB Mopeii JA0MKHO BBIMONHATECA IO pe3yNbTaTaM CpaBHEHHA BapHAHTOR

11
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pasMelleHHs TPacChl Ha PAcCTOSHMM OT ype3a BOABI, PACCYHTAHHBIM M0 YIaleHHIO
HaKaTa BOJH LYHaMW, W BapWaHTa ¢ YCTPOMCTBOM 3&IUUTHBIX COOPYXEHHH OT HX
BO3JeiiCTBHSA Ha AOPOTY.

5.5 Tpacca AOpOry J0JDKHA BEIGHPAThCA, KaK NPaBHIIO, ¢ 06X040M MeCT BEIXOa Ha
3eMHYIO OBEPXHOCTh BO3HHKAIOIIHX NpPH 3EMIETPSCEHUAX TEKTOHHYECKHX Pa3sphIBOB.
B03MOXHOCTh BEIXOJA HA MOBEPXHOCTH TEKTOHHYECKHX PasphlBOB, HX BUA U APYTHE
XapaKTepUCTHKH  CledyeT YCTaHABIMBaTh NpPH  H3BICKAHHAX N0  AAHHBIM

CeHCMOTEKTOHUYECKHX UCCIICIOBAHKIM.
MMpumeuanue — [Ipn HeOGXOXUMOCTH yCTpPO#CTBA MOCTa (TOHHENS) B MECTaX BO3MOXHOTO
BBIXOZA HA NMOBEPXHOCThL TEKTOHHYECKHX pa3spLIBOB HEOOXONMMO NpeXycMaTpUBaTh 3alUUTY OT HHX

HMCKYCCTBEHHBIX COOPYXEHHIA.

6 3emMasHOE MOJIOTHO

6.1 [Ipy NpoeKTHPOBaHHM 3€MIITHOTO IIOJIOTHA )KENE3HEIX, aBTOMOOHNLHLIX M
FOPOACKHX ROPOr B CeHCMUUECKHX palioHax pazMepsl U (popMa 3eMIISHBIX COOpYXKEHUH
OMpejesIIOTCS HAa OCHOBE PacyeToB OOIIe# M MeCTHOH YCTOHYHBOCTH OCHOBaHHI,
CKJIOHOB M OTKOCOB NpH CeHCMHYECKOM BO3AEHCTBHH C yHETOM YIIIIOTHEHHUS, YCHIECHUA
HIIH 3aMEHBl IPYHTOB, @ TaKXe NPHHMMas BO BHUMAaHHME KOHCTDYKTHBHBIE 3alMTHBIE
MEpOMPHATHS,  BBITEKAIOLIME M3  aHajM3a  [OCHEACTBHH  pa3spyLUMTENBHbIX
3eMJIETPACEHUH.

6.2 B KOHCTpYKUMSX Hachlledl JOMyCKAalOTCsS OCTaTO4HBIe JedopManuu H
HOBpexXAeHUA (0CaaKy, CMEILEeH s, TPeLMHEI H JIp.), He NPHBOAMIILIME K MPeKpameHHIo
JABMXEHHA TPAHCIIOPTHBIX CPEACTB B PE3YNLTATE 3EMIIETPACEHHS.

6.3 IIpn coOpyKkeHHH HACHITICH JKeJIe3HBIX, aBTOMOOHMIBHBIX H FOPOACKHX JOPOT
JIOJKHBI COBMIOAATRCA ClleAYIOIHe Mephl 00ecneYeH s CeHCMOCTOMKOCTH:

- YIUIOTHEHHE IPYHTOB ¢ ofecneyenneM MokazaTens MUoTHocTH He Himke 0,95 ¢

apMHUPOBAHUEM HACBINH ITPH HEBO3MOXHOCTHA JOCTATOYHOIO YIIJIOTHEHHS,

12



Cn 268.1325800.2016

- OTCHINKA HAChIMeEH BLICOTOH Gotee 12 M U3 pa3HBIX IPYHTOB JOJDKHA BHITIOIHATECS
¢ pasMeleHHeM 6onee TKENEIX TPYHTOB B OCHOBaHHH, OoJiee IerkuX — B BepXHel 9acTu
HaChINH;

- NpH NOCTpoike Hachllled Ha Y4YacTKaX, CJIOXEHHBIX WIOM, TOopdoM,
BOJIOHACHILIEHHEIM PBIXJIBIM MECKOM, TEKYYeIUIACTHYHBIMH TDIIHHUCTHIMH TPYHTaMH
JOMKHB! OBITE PacCMOTPEHEI BapHaHTBI 3aMEHBI WM YKPEIEeHHs CIaGeIX TPYHTOB
apMHPOBAHHEM HHXHHUX CJIOEB HACHIIKM F€OCHHTETHIECKUM MATEPHAIOM;

- Ha MOAXOJaX K MOCTaM HachIMH Ha C1a6kIX OCHOBAHUSAX, B TOM YMCIIE CIOKEHHEBIX
CKJIOHHBIMH K DPa3)KHXKEHMIO BOJOHACBHILIGHHEIMH MEJIKUMHM M IBUIEBATHIMH NIECKAMH,
AOIyCKaeTcsa 3aMEHATH 6eperoBLIMHU IPONIETaMH MOCTa C IOIPY:KEHHEM HHXHUX KOHLIOB
cBalf MOCTOBBLIX OMOpP B C/IOH ITPOYHOrO IPyHTA, NMOIACTHIAIOIETO cialbble NOKPOBHbIE
OTJIOXKEHHS;

- NOJTOILIAEMbIE HACBhITH HA NMPHKHUMHBIX y4acTKaxX peK, 03ep ¥ BOAOXPAHUIIHII
JOMXKHBI UMETEH 3aLIMTHBIE YCTPOICTBA (yKpenaeHHs 0TKoca, GepMBI U3 FOpHO# MaccChl,
MOJITIOPHBIE CTEHBI), PACCYUTAHHBIE C YYETOM CeHCMHUYECKOro BO3ACHCTRH.

6.4 TIpu coopyXxeHMM BBHIEMOK Ha )KENe3HHIX, ABTOMOOHMIBHBIX W TOPOACKMX
JOporax JO/DKHBI BBITOMHATECA CEAYIOIHNE NIpaBUa;

- MpPH BOJOHACBIUEHHEIX TPYHTaX OTKOCOB BLIEMOK JOJDKHBEI YCTPaMBaThCH
3aKIOBETHBIE TOJIKM MITH KIOBET-TPaHIIEeH ¢ pa3MepaMH, JOCTATOMHBIMH [/ pa3MelleH s
OIJIBIBAIOLLETO MPU 3eMIIETPACEHHHU TPYHTA;

~ KpyTH3Ha OTKOCOB B CK&IBHBIX [PYHTaX Ha3HAYacTCH B 3aBUCHMOCTH OT CTETIEHH
BBIBETPEJIOCTH W TPELIMHOBATOCTH CKAIBI C YCTPOHCTBOM 3aKIOBETHOH IOJIKM HIH
KIOBET-TPaHLIeH IUIA pasMELUEHHA OCHINAIOLIErocd NpH 3eMIETPACEHHH TPyHTa WMIH C
3alUTON MOBEPXHOCTH OTKOCA OT BbIBaNa KPYNMHEIX 00IIOMKOB (0OJHIIOBOYHOMN CETKOIA,
HabpeI3r-6eTOHOM H Jip.);

- NpU YCTPOHCTBE 3eMJIAHOrO MONOTHA Ha KOCOTOPaX OCHOBHYIO ILIOLIAAKY, KaK
NpaBHIIO, CleAyeT pa3MeLlaTh IONHOCTHIO Ha TIOJIKe, Bpe3aHHOH B CKJIOH, HAIOTKOCHI

YacTh INOJYBBIEMKH Ha CKJIIOHE KOCOropa JAO/DKHA TIPOBEPATHCA Ha BO3MOXXHOCTH
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BO3HMKHOBEHMS CKaIbHO-00BANBHBIX ABJIEHHIH C YTOYHEHHEM CEHCMUYHOCTH 110 BEICOTE
Kocoropa;

- Ha CKMOHaX HONMHH PEK B KPHOJMTO30HE NMPH MepeceveHHH KPYMHOTIBIGOBBIX
oceineli (KypyMOB) KpyTH3Ha OTKOCOB J[OJDKH@ HA3HAyaThCs MO YCIOBHIO HX
ceHCMOYyCTORYHBOCTH, HO He Kpyue 1:1;

- pacyeT YCTOMYHMBOCTH CKAJIBHBIX OTKOCOB MO/DKEH BBIMOJHATHCS HA OCHOBE
H3YYeHMs PEIIETKH TPEIMHOBATOCTH C OLEHKOH MON0KEHHS BO3MOXKHBIX MOBEpXHOCTEH
o6pylueHus.

6.5 TIpu npoeKTHPOBAHNH 3€MJIIHOTO MONIOTHA HA YHaCTKaX CX0/1a CHEXHBIX JIaBHH,
Kapcta M BONH3M INIOTHH BOAOXPAHHIMIL HEOGXOAUMO TpeIyCMaTpHBATE CEAYIOLHE
3aIlUTHBIE MEPOTIPUATHA:

- Ha y4acTKaX JJaBUHHO# onmacHOCTH Y9acTKH JlaBUHOCG0pa HOIKHEI 060pY A0BaTHCA
COOPY)XCHUAMH JIAaBHHOTPEAOTBPAILEHHA M JIABUHOTOPMOXEHHA B BHZE CETYATHIX
3a60poB, CTeH, TpaHIel H Ap.;

- Ha y4acTKax Kapcra HeoGXOAWMO MPOBEPATH BO3MOXHOCTH OOpYLIEHHA CBOLOB
[pYHTa HaJ KapCTOBLIMH IIOJOCTAMH INPH 3E€MJETPACEHHH M OCYLIECTBISTh, NpPU
HeoOXOMMOCTH, MEpOIPHATHA 10 3alOJHEeHHIO MOJIOCTH, YCHJIEHHIO Tela HachId
apMHpOBaHMEM MM 06XoJla yyacTKka KapcTa;

- ama jgopor BOMH3M IUIOTHH BONOXPAHWIHI] HeoOXOOUMO pacCMOTPETh
BO3MOXKHOCTH OOpYHIEHHA TFOpPHBIX MAacC CO CKJIOHOB IIpH 3eMIETPACEHHH B
BOIOXpaHW/IMILE C BEIXOROM o0pasylolieiics BOIHEI B TOJOCY AOPOrH; B MOJOGHEIX
Clydasx 3eMISHOE I[OJIOTHO HOKHO NpPOEKTHPOBAaThCS C BO3BBIIEHHEM OpOBKU
3€MIISIHOrO [OJIOTHA HaJl YPOBHEM MOTOka He MeHee YeM Ha 0,5 M M 3amuToif OTKOCOB
6epMaMH U YKpeTUIEHHEM, PACCHHTAHHBIMH Ha BO3/eliCTBUE BOTHOTO MOTOKA.

6.6 Ilpr MpOeKTHPOBAHHH 3EMIISHOTO MONOTHA Ha CKaNbHO-00BalBHOM KOCOTOpe
HeOGXOAMMEl MEpOIpHATHSA IO 3allUTe KEeIe3HONLOPOXKHOIO IyTH (Mpoedked yacTu
aBroMoOunBHOR Aoporu) or o6Banos. B kauecTBe 3alUMTHBLIX MEPONPHATHH clemyer

[pegycMaTpUBaTh YCTPOHCTBO 3aaHKEPEHHOM B CKJIOH 3alJUTHOM MeTaTH4YecKol CeTKH,
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3aKpeIlIeHHe MOBEPXHOCTH CKJIOHAa OETOHHBIM MOKPLITHEM, YCTPOMCTBO ramepe,
pa3sMelleHHE MEeXTY OCHOBHOM MIOWaAKOH H CKIIOHOM 3aIUUTHOM CTEHBI HIIM TPAHLIEH

C pasMepaMH, TOCTaTOYHBIMH IS yNIaBITHUBAHHA obBanuBaroIerocs co CKJIoHa rpyHTa.

7 BepxHee cTpoenue NYTH M JOPOKHAR 0aexaa

7.1 CelicMOCTOMKOCTD BEPXHETO CTPOEHHA ITYTH JKENEe3HBIX AOPOr ¥ JOPOKHOM
OZieX bl aBTOMOOHIIBHBIX (FOPOACKHX) AOPOr JOCTHraeTCs 3a CYeT aHTHCEHCMHUYECKHX
MEpONpHATHIA IPH YCTPONCTBE 3eMIISIHOTO HOJNOTHA U 3aMTHBIX COOPYXXEHHH B nosoce
OTBOZAA JOPOT.

7.2 XKenezHOAOPOXHBIH [MYTh, AOPOXHAs OAeXHa H ODOYHMHBI ABTOMOOHIILHBIX
Jopor 3a mpefenaMH 30HBl  CTHXHAHOrO OedcTBHA  JOMKHBI  COXPaHATH
3KCIlyaTalilHOHHbIE caoﬁcma, IO3BOJIFIOIHE OCYIIECTBIATE ABHXXEHHUE NOE3nOB H
aBToMOOUJIE}1 ¢ YCTaHOBIEHHOH CKOPOCTBIO H IPY30N0ABEMHOCTEIO B JI0G0€e BpeMs rola,
BKIIIOYas BECEHHee MONOBOABE, & TAKXKE B IEPUOJ BHINACHHs IMBHEBRIX JOXAEH B LieNsX
ofecnieyenns B HeoOXoOuMOM o0BEMe aBapHiiHO-cnacaTeNBHEIX paboT U BO3MOMKHOM
9BAaKyalld¥ HAaCeJeHHs M3 30Hb Pa3pyLIUTENbLHOTO 3eMJIETpACEHHS, COBNABIIErO MO
BpeMEHH C HeGIaronpHATHBIMK IOTOSHEIMU YCIOBHAMH.

7.3 B ceficMuueckux pafioHax CHeAyeT IpedyCMaTPHBaTh pe3epBUPOBaHUE
HeoOXOMMMOro 3amaca peNscoB, LUMAN M APYFHX O3/IEMEHTOB IyTH, a TaKke
CTPOHTE/LHEIX MaTePHANIOB JIA YCTpaHEHHs MOBPEXAEHUH Ha foporax, BOSHHKAIOLIHMX
B pe3ylbTaTe pa3pyLIHTENbHOTO 3eMieTpsaceHus. OObeM BO3IMOXHBIX NMOBPEXAECHHH
nyTH (JOPOXKHOM OAEKIbI) M ROMOJHHTENBHOTO pe3epBHPOBAaHMA KOHCTPYKLMA K
MaTEpHAJIOB OLCHUBAETCA NPOEKTHOH opraHusauuell MO TeXHUYECKOMY 3aJaHHIO
3aKa3yMka C HCTNOb30BaHMEM IPaBUN  OUEHKM TMOBPEXIOSHMHE [Opor mnpu

3EMIETPACCHUAX B OTAATICHHBIX U TPYAHOIOCTYITHBIX paﬁouax.
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8 MocTei

8.1 PacnosioxkeHHe MOCTOB

8.1.1 CelfCMOCTOMKOCTE MOCTOB [OCTHraeTCs pasMEILIEHHEM COOpYXEHHH Ha
OmaronpuATHEIX B CeHCMHYECKOM OTHOLUEHHH Y4YacTKaX, MpPaBHILHBIM BEIGOPOM
CHCTEMBI MOCTa, IPHMEHEHHEM PaLHOHATBHBIX CXEM Nepeaayy CeHCMHYECKON Harpy3ku
Ha OIOpE], YCHIEHHEM HECYIUMX KOHCTPYKLMi IO pacyery, OCYIIECTBIEHHEM
CMEUHANBHBIX KOHCTPYKTHBHBIX QHTHCEHCMHYECKHX MEpONpHUSTHH, HCMONb30BaHHEM
MIPOYHBIX Y JETKMX MaTepHAIOB, AOMYCKAIOILINX Pa3BHUTHE IUIACTHYECKHX AedopMaLuii,
BBICOKHM KaQYeCTBOM BBINOJNIHEHHA CTPOHMTEABHO-MOHTXKHEIX paboT mpu mocrpoiike,
KanuTalbHOM PEMOHTE H PEKOHCTPYKIIHMH COOpPYXKEHHH.

8.1.2 Mecra MOCTOBBIX IEpEXOJOB uepe3 GoJbIINe pekH cneLyeT BbIOHMpaTh Ha
OpsAMBIX YYacTKaX PpeYHBIX JOMMH C HHXEHEPHO-TeoJIOTHYECKMMH  YCIIOBUAMH,
JOMYCKAOIMMH ONUpaHue (yHAEGMEHTOB OMOp Ha IIPOYHEIE MAJIOC)KHAMAeMble TPYHTHL.

8.1.3 30HEI celicMOTEKTOHMYECKHX TUCTOKALMi (TEKTOHMIECKUX PBOB H YCTYIIOB),
ofpasyiolux B pycnax pexk Iopord W namObl, Ha Teppacax M CKJIOHaX — JOJNHHEI
IPHTOKOB U CYXOMOJIOB, CJIelyeT pacCMaTpUBaTh KaK y4acTKH, HeOnaronpuATHbie s
pa3MeleHns MOCTOB.

8.1.4 TIpu HeBO3MOXHOCTH H30exXaTh MOCTPOHKM MOCT2 Ha TMEPEeCEYeHHH C
aKTHBHBIM TEKTOHHYECKHUM Pa3lioMOM (QyHIaMEHTH OMOp HODKHEI GBITH BEIHECEHBI Ha
KPBLIbS pa3noMa 3a [pefens! 30Hbl TeKTOHHYECKOro IpOOJeHHs TOpHBIX [OPOX,
nosdepMeHHEIE IITOMIAJKU ONOp YIUIUPEHE!, 0aloYHble pa3pe3Hble NPONETHbIE CTPOSHUA
06beaHEHB! B IIENOYKY CBA3SAMM, NPEJOTBPAILAIOIMMH OOpyIIeHHe KOHCTPYKIHM IpH
CIBHTE OTAENBHBIX ONOP BAONE OCH MOCTA.

8.1.5 K HeOnaronpuaTHBIM IJIS CTPOMTENbCTBA MOCTOB vepe3 GONbLIHE peKH,
BOZOXPaHMITHLIA H MOPCKME NpONMBEL CliELyeT OTHOCHTh YYaCTKH TeppUTOpHH H
aKBAaTOpUH, HAABOOHbIE M MOABONHBIE CKIOHBI KOTOPBIX CJHOXEHBI CeHCMHUYECKH
HEYCTOHYMBBIMH  TIE€CYAHO-TIIMHUCTRIMH  OTJOXKeHHsAMH,  oOpasyloluMH  IIpH

3EMIICTPACEHUAX OIIOJ3HH H BOOHO-IIECYAHBIE ITOTOKH.
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8.1.6 Ilpu mpoeKTHPOBaHHH MOCTOB Ha CEHCMHYECKM HEYCTOHYMBEIX CKIOHAX
Heo0Xx0MO NIpeyCMaTPUBATE KOMILIEKC Mep (mpenupoBaHue, BOAOOTBOX, YCTPOHCTBO
MOAMNOPHBIX COOPYXXeHUH H Ap.), 00CCHCYMBAIOWMX YCTORYHBOCTE IOKPOBHEIX
OTJIONKEHHH NpU 3eMIeTPACEHUH PACIETHOM CHIIBI.

8.1.7 Onopel MOCTOB, HE IOIKHEI PACMONIAraTbCd B MECTAX IepeMeIneHus
TOABOAHEIX TTIOTOKOB PHIXJIbIX MOPCKHX OTIOKeHHUHA U BOIu3H rpasessix Bynkanob. Ilpu
HEeBO3MOXKHOCTH H30eXaTh MOCTPOIHKH OMOp MOCTA Ha TMOJBOAHOM CKIOHE, TOKPEITOM
PBIXNBIMH HiaMu H IeCKaMH, HEOGXO,D;HMO pacCHUHAThIBaTL OI1OpPbI Ha
THAPOJMHAMHU1YECKOE JaBIEHHE BOAHO-NIECYAaHOI0 IIOTOKA.

8.1.8 Tlpn mpoeKTHPOBAHWM BHALyKOB Hepes NOJHHBI C KpYTHIMH GopTamu,
CIIOXKCHHBIMH BBIBETPENEBEIMH CKAIIBHBIMH TOpoOaaMH, HeOGXO}IHMO npeaycMarpuBaTh
MEpBl [IPOTHB CelicMO00BANOB B CTBOpE BHaAyKa, BKIIOYAd YAAleHHE HeyCTONIMBBIX
b6 U 3aKperneHne CKIOHOB C IOMOMLIBI0 6ETOHHOIO MM CETHATOrO MOKPBITHA.

8.1.9 Onops! MOCTa Yepe3 CeNeoacHbIe JONMHY PEKH HITH CYXOON NOIDKHEI GEITh
PAaCIIONIOKEHB] BBIIlIE MAKCHMAaIbHOTO 3a nocienHue 100 neT ypoBHs Celnesoro noToxa,
ONpeJeNnseMOro Mo AaHHEIM OOLIHX HHKEHEPHO-TEONOrHYECKHX H3BICKAHMIL.

8.1.10 Ilpn npoeKTHPOBaHHM MOCTOB B YCTHAX peK M Yepe3 MOPCKHE IIPOJIHBLI Ha
IyHaMHOMNACHEIX NoOepexbax Mopel HeobXoAuMO NpedycMaTpHBaTh MPOMYCK BOIHEI
uyHamn (6opa) mox moctoM. Omopsl MocTa ClIeAyeT pacloNaraTh Ha BO3BHILIEHHBIX
OeperoBeIX Teppacax WM pacCYHTHIBATE HA IHAPOAUHAMHYECKOE IABICHHE BOJIHEI
nyHamMH. Hus nposeTHEIX cTpoeHHH AoMKeH BO3BHIIATHECH HE MeHee 4YeM Ha | M Hag
ypoBHeM O6opa. VYposeHs Oopa NpPHHMMAaETCS COOTBETCTBYIOLUUM BEPOATHOCTH
npesrlimieHua 1 % B rof Jmd MocToB KinaccoB ceficmocToiikoctu I, I1 u 2 % B rog ans

MOCTOB Knacea ceiicmocToikoct 111

8.2 OcHoBHbIe TPeGOBAHHS K KOHCTPYKUHH
8.2.1 [lpn DOpOEKTHPOBAHMM MOCTOB B ceHCMUYecKMX paifoHax crlexyer
MpegyCMaTpHBAThL TNPUMEHEHHE MATEPHaNlOB, COOTBETCTBYIOUMX TpeGoraHuam CII

35.13330.
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8.2.2 B ceiicMHYecKkHX paiioHax JOMycKaeTcs MPOEKTUPOBATh:

- MOCTHI C pa3spe3HbIMH [PONETHBIMH CTPOEHHAMH B BHAE CTalbHBIX,
Kele300€TOHHBIX H CTalleXene300eTOHHEIX MIIMTHO-6a04YHEIX KOHCTPYKLMMA, CTABHBIX
¢depM, a TakxkKe apoK ¢ BOCTIPHHATHIM PacIiopom;

- MOCTHI C Hepa3pe3HEIMH NPONETHEIMU CTPOSHHUIMH;

- MOCThI paMHOH ¥ paMHO-Hepa3pe3Ho# CHCTEM;

- BUCSYME M BAHTOBEIE MOCTHI;

- apOYHble INAPHUPHEIE H GeCIIapHHUPHBIE MOCTEI, B TOM YHCIIe apOYHEIE MOCTEI CO
CBOJaMH W3 CTANbHBIX TO()PUPOBAHHEIX OL{MHKOBAHHBIX JIUCTOB, COEJHHEHHBIX GOITaMH.

8.2.3 Ilpu paccMOTPEHUH BaPHAHTOB MOCTOBOTO Mepexofa CeoyeT MMeTh B BHIY
O0COOEHHOCTH MOCTOB Oano4HOM CHCTEMBI ¢ pa3spe3HBLIMH BHEIIHE CTAaTHYecKH
OlpeAeNHMBIMK MPONXETHRIMH cTpoeHWsAMH. K mpeuMymecTBam OanouHolt pa3spesHoi
CHCTEMEI OTHOCHTCS HE3aBHCUMOCTD HANIPAXKEHHUI B IPOJIETHBIX CTPOEHUAX OT OCAJIO0K H
CMELUEHHH BAONB OCH MocTa (yHIAMEHTOB omop. B MHOrompomeTHeIX MocTax
celicMHYecKass Harpy3ka OT MacChl BEPXHEro CTPOCHMA B HANpaBlIeHHH OCH MOCTa
pacnpenenseTcs Mexnxy onopamH 6olee paBHOMEDHO, 4€M B Hepa3pe3Hoii cHcTeMme.
MocThl pa3pe3HoOl CHCTEMBI OTAMYAIOT MPUTOJHOCTH K IP(HEKTHBHOMY YCHUNCHHIO B
[pOLiEcCe IKCILIYaTallMH H BO3MOXKHOCTH COKPAlIEHHS CPOKOB BOCCTaHOBHUTENBHBIX
paboT nociie pa3pyLUHTELHOrO 3eMIETPSCEHHS.

8.2.4 K OCHOBHEIM HeZOCTaTKaM BCEX THIMOB Pa3spe3HBIX MPOJETHBIX CTPOeHHit
OTHOCATCS BO3MOXXHOCTE CIBHIA U3 NPOEKTHOTO ITOJIOXKEHHS BAONE U NOTIEPEK OCH MOCTa
U TIaJiIeHHe KOHCTPYKLUHMH ¢ OIOp Ha TPYHT NpH 3emileTpsaceHuu. [ns npeJoTBpallleHus
MaJieHus pa3pe3HbIX NPONETHBIX CTPOEHHI HA IPYHT OHH JIOMXKHEI ObITh 3aKpeIlieHbl Ha
Oflopax C IIOMOINBI0 CEHCMOCTOMKMX OMOPHBIX 4acTeH MM  CIEMalbHBIX
aHTHCEHCMHYECKHX YCTPOHCTB.

8.2.5 TIpn cpaBHEHHHM BapHEHTOB MOCTa HeOOXOMMMO YHMTBIBATh IPEHMYILECTRA
Hepaspe3HOl CHCTEMEI, TO3BONSIOLIME NePeKPLIBATh [POJIEThI HOBLILLIEHHOMH JIHMHEL, 1TO

JA€T BO3MOXHOCTB YMEHBIIUTH CTOMMOCTE ONOP NpPH CTPOMUTEIBCTBE MOCTOB HeEpe3
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GonblMe pekd, TIIyOOKHE YUIENss W MOpPCKHME TPONHMBEI TpPH 3al€TaHHH NPOYHBIX
TPYHTOB TOJ MOINHOH Tomme# cnabblX NMOKPOBHEIX OTJIOXKEHHH, a Taike MOBBICUTH
YCTONYMBOCTE KOHCTPYKLMH B OTHOLIEHHH cOpoca ¢ ONOp NpH 3eMICTPACEHHH IO
CPaBHEHMIO € Pa3pe3HbIMU MPOJNICTHEIMH CTPOSHUAMH.

8.2.6 B cnyuyae Wcnons30BaHHs Hepa3pe3HBIX MPOJIETHBIX CTPOCHUHE ¢ GonbIO#H
cobCTBEHHOH Maccoil celicMMueckas Harpy3ka OT MAacChl IIPOJNETHOTO CTPOCHMA,
nepenaBaeMasl Ha AaHKEPHYIO OMNOpY, JAeNaeT ee KOHCTPYKIMIO YA3BUMOM IpH
semierpsaceHusx. [Ipu pacueTHoii ceficMuiHoCTH 9 6annoB GpyHAAMEHT aHKEPHOI ONOpHI
clieqyeT 3aKiIaAbIBaTh Ha CKABHOM TPYHTE WM YMEHBLIATh ceiCMMYECKyIo HATPY3KY Ha
aHKEPHYIO OIOpY 3a CYeT U3MEHEHNS CHCTEMEI MOCTa, KOHCTPYKIHH OTIOP M IPOJIETHOTO
CTPOCHUS HITH NPHMEHEHHUS CNEMABHbIX aHTHCEHCMUYECKUX YCTPOHCTB.

8.2.7 Ina moBbimeHHUA CeHCMOCTOMKOCTH M YMEHBLUEHHSI CTOMMOCTH MOCTOB C
Hepa3pe3HbIMH IIPONETHBIME CTPOCHHSAMHU INPOAOJbHO-HEMNOABKHEIE OTOpPHBIE HacTH
MOTyT OBITh YCTaHOB/EHB! Ha ABYX H Gonee ruOKHX omnopax, KOHCTPYKLMSA KOTOPBIX
JoMmKHa OBITE pacCHHTaHa HA YCHIIMA, BOSHUKAIOINE B PAMHO-HEPa3pe3Hoii cHCTeME MpH
H3MEHECHHHU JTHHBI IPOJIETHOTO CTPOEHHA OT TEMIIEPAaTyPHOIO BO3AEHCTBYA BO3TYIUHOMN
cpesl.

8.2.8 Ilpu HeBOZMOXXHOCTH MPHMEHEHHs FHOKUX OMop IOITycKaeTcs yCTaHaBIMBaThL
Ha MOCTY IpephIBaTent KonebaHuii MeXX Ay IPOJIETHEIM CTPOEHHEM U Or0JIOBKaMH OMOD.
IpepeiBatenu koneGaHUit JOMKHEl paboTaTh KaK JKECTKHE CBA3M MEXTY NMPONETHHIM
CTPOEHHEM H ONOpaMH¥ TIPU 3€MIETPACEHUH U BHIKITIOYATBHCSA U3 PaboThl Npy MEATEHHBIX
TEMIIEPaTYpPHLIX NIepeMEILeHHAX rnaBHbIX 6anok. [pepblBaTeny QOKHBI pacnpenensiTs
AeHCTBYIOLYIO BRONE OCH MOCTa CeHCMMYECKYHO Harpy3Ky OT MacChl Hepaspe3HOTO
TIPOJIETHOTO CTPOEHMA Ha BCE OMOPE! NPONOPLHOHANBHO HX KECTKOCTH.

8.2.9 Ipy NMpoeKTHpPOBAHKMHM IHIOHOB BHUCSMHX M BAHTOBEIX MOCTOB B palioHax
PacmpoCTpaHeHHs pa3pyLIMTENbHBIX CEHCMHUYECKHX BOJH M3 TIIyOOKMX 04aros
3eMJeTpsiceHni ciemyeT u3berath NpPUMEHEHHUS Ype3MepHO PUOKUX KOHCTPYKLHi

MHUJIOHOB € NepHOAOM COOCTBEHHbIX KoNebaHuit o OCHOBHOM dopme Gonee 3,0 c.
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8.2.10 [ins yMeHBIUEHMs rIepHOZa COOCTBEHHBIX KoeGaHuii MUTOHOB HEOOXOANMO
pacCcMOTpeTh BapHaHTBl KOHCTPYKUMH C YBENTHUEHHEM LUMPHHBI (hacagHbIx rpaHed B
HHXXHEH YaCTH M Cy)XXeHHEM BepXHEH 4aCTH NHUIIOHA, T. €. C [IOHWKEeHUEM LEHTPa Macc
cHcTeMBl. D(P(PEKTHBHO yMEHBIUNTE NepPUOA COOCTBEHHBIX KOJeGaHuii MUIOHA BAONL
OCH MOCTa MOXHO T&IOKE 3a cHeT YCTaHOBKH NpephIBaTeNnel KorebaHui Mex Iy NHIOHOM
# 6aNKol KECTKOCTH ¢ HEMOABHXKHBIMU OMOPHBIMH 4acTAMH Ha MacCHBHOM aHKEPHOM
ycToe.

8.2.11 ApouHsle xxene300eTOHHbIe HeciapHUPHbIE MOCTHI AOMYCKAETCA IPHMEHATE
P BO3MOXKHOCTH ONMpaHHs MacCHBHEIX ()YHIAMEHTOB OIOp Ha CKalbHOE OCHOBaHHe.
HaaceomHoe crpoeHne OonBLIMX apodMHEIX MOCTOB C €370if I[OBepXy clegyer
NIPOEKTHPOBAaTh CKBO3HBIM C IPHMEHEHHEM CTOEK-CTEHOK, OMOHONHMYEHHBIX ¢ apKaMH K
[IATOH IIpoe3xei YacTu.

8.2.12 lpn HeBO3MOXXHOCTH OIHpaHHA (YHIAMEHTOB Ha CKalbHbIA IpYHT
JOMYCKAaeTCs NPUMEHATh KOMOMHHPOBAHHYIO CHCTEMY C €310# oBepXy B BUAE CTAIBHOH
IBYXLIapHUPHOM THOKOH apky, obbeuHEeHHOH cTONHKaMH ¢ GaTKo# KECTKOCTH.

8.2.13Ilpu mpoexkTUPOBaHMH BBICOKMX OJCTaKaj MOIYCKAETCH MPHMEHEHHE
#eNne300eTOHHBIX OMOP ¢ THOKMMH MapHBIMH CTOHKaMM M Hepa3pe3HbIM MPOJIETHBIM
CTPOEHHEM, OIEPTHIM Ha THOKHE ONOpL! C NOMOHILIO TPOAONABHO-HEMOABHXKHBIX
OIOPHBIX YacTe.

8.2.14 Tlpn npoeKkTHpOBaHHH BHAIYKOB MOIYT NPHMEHATHCA PaMHBlE MOCTHI C
KECTKHMH y3JTaMH Mexay cTanbHo# depMoil M cTONKaMu, BHINONHEHHEIMH B BHAE
CTalbHBIX CTEPXXHEBBIX KOHCTPYKLMH, B TOM WYHCIE HAKJIOHHBIX C UIAPHUPHBIM
OMMUpaHHeM Ha CKATEHOE OCHOBAHUE.

8.2.15 [lns ymeHbIeHHA ceHCMHYECKOH Harpy3ku >Kelne3HONOpPOXHEIH ITyTh Ha
BHaZyKax CO CTANBHBIMH IPONETHHIMH CTPOEHHAMH AOIMYCKaeTcs NpPOEKTHPOBATh C
e3flofl Ha MeETAJUIMYECKHX ITONepevHHaX, €3[0BOe IIOJOTHO Ha ABTOOOPOXKHBIX H

rOpOJICKMX BHamyKax clefyeT YCTPaHBaTh [10 OPTOTPOIHOM IIHTe.
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8.2.16 ApouHsie CBOABI MOCTOB, COOHpaeMble U3 METATIIHIECKHX roQppUpOBaHHBIX
JIACTOB, HE NO/KHBI TEPATH YCTOWYMBOCTH HpH 3EMIETPACEHMM pacueTHOH cuibl. B
cily4yae HEAOCTATOYHOH YCTOHYMBOCTH apOYHBIA CBOJ M3 CTAHAAPTHBIX JJIEMEHTOB
clelyeT YCHMNHBaTh peGpaMH JKECTKOCTH, XeNe300CTOHHBIM [OKPHITHEM WM
M3MEHEHHEM COPTaMEHTA JIMCTOB.

8.2,17 MHoronponeTHble  apo4YHble MOCTBl B BHAE  TNOJYHHUPKYIBHEIX,
MONULEHTPUHECKHUX H KOPOGOBBIX CBOOOB M3 COOPHEIX METANNUYECKUX rohpUPOBAHHEIX
JIICTOB AONMYCKAeTCA IPHMEHATh NP NepecedeHHH A0pOToi MENKOBOAHbIX H IIHMPOKHX
BoaHbIx nperpaj. [Ipu Beibope GpopMbI CBOAA ClleNyeT HMETE B BUAY, 4TO paclpeie/icHHe
Hanps)KeHUit B KOpOOOBBIX CBOJAX MeHee GNarONpHATHO, YeM B MONYLMPKYJIbHBIX H
NoONMLEHTPHYecKHX apkaX. COOTHOILEHHE PaiHyCOB BEpXHEH YacTH KopoGoBOro cBONa
H panuyca 60KOBOIi 30HEI IOIDKHO ObITh He Gonee 4. UHCIIO MPOJIETOB apO4HBIX MOCTOB
CO CTa/IbHBIMH FOpPHPOBAHHLIMU CBOAAMH HE OrPAHU4UBAETCSL.

8.2.18 Cpoab! U3 MeTaINIMYecKHX rodpHpoBaHHBIX JIUCTOB AOJDKHBI ONHPATHCA HA
(yHIAMEHTEl MEJIKOTO 3aI0XeHHs WIM cBaiiHple (yHAaMeHThl, KOHCTPYKLHA KOTOPBIX
OIIpEZIENACTCH PACUETOM C YHETOM MH)XEHEPHO-T€0J0THYECKHX, THAPOre0IOrH4ecKHX H
TeOKPHOJIOTHYECKHX YCIOBHH CTPOUTENBHOH MIOIAAKH.

8.2.19 [IpoexkTHOE mMONOXKEHHE MPONETHBIX CTPOEHHH MOCTOB BCEX CHUCTEM HE
JOIDKHO H3MEHATHCA B PE3YNBTATE 3eMIIETPACEHHA. Y CTORYHBOCTS MPOJIETHEIX CTPOCHHUHA
NPOTHB CABHra H ONMPOKUILIBAHHA 00€CTICYNBAETCS KECTKHM COeJHHEHHEM MPONETHBIX
CTPOEHHH apOYHBIX M PaMHBIX OECIIaPHHPHEIX MOCTOB ¢ OHOpaMH, CeHCMOCTOHKHMH
OTMOPHBIMHM HACTAMM M BHTHCEHCMHYECKMMM YCTPOHCTBAMH MOCTOB C LUADHHPHBIMH
COeMHEHHSIMH NPONIETHEIX CTPOECHUH C OOpaMH.

8.2.20 CeiicMOCTOKHE ONOPHBIE 4YacTH MAOJDKHEI NepefaBaTh C MPONETHEIX
CTPOEHHH Ha ONOPHI paCcueTHbIE HArPy3KH, ASHCTBYIOIINE BOONG U TTONEpek OCH MOCTa,
a TaKxke MPeJoTBpalaTh MOAOpPackIBaHHE OTIOPHEIX Y3/IOB NPOJIETHBIX CTPOECHHI.

8.2.2] CelicMocTOliK1eE OIIOPHEIE YaCTH He JOJKHBI [IPENSTCTBOBATh HE3aBUCHMBIM

KoneGaHHAM COCEAHMX CeKLUMH MOCTa, pasfieleHHbIX Ae(OPMalMOHHLIMU LUBaMH, a
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TaKXKe MOBOPOTY B TITAHE NMPONETHBIX CTPOSHHH H3-3a Pa3sNHYMg aMIuTyn Konebanuii
OTOJIOBKOB OIIOp MOCTA.

8.222Tlpu HasHa4yeHMH IDHPWHEL A¢(QOPMALMOHHBIX INBOB HEOGXOOMMO
YYHATHIBATH OTHOCHUTECJIBHBIE IICPEMEINCHHA ITPH IEMIIETPACCHHN KOHUOB MNPOJETHEIX
CTPOCHHUIA, paseNieHHbIX JeOPMaMOHHBIM IIBOM.

8.2.23 B cmy4asXx HEBO3MOXKHOCTH OOECHEMHTh YCTOMYMBOCTE TIOJNOKEHHA
IPONETHBIX CTPOGHHH I@pM 3eMIETPACCHMM C INOMOLIBIO OIODHBIX dYacTell B
ceicMOoCTONKOM UCHOJIHEHHH HeoOXOOUMO BKITIOYATE B COCTAB MPOEKTa CHELHANBHEIC
aHTHCeHCMHYECKHE YCTPOHCTBA,

8.2.24 IIpumenenne SHTHCEHCMHYECKUX YCTpOHCTB Heobxonaumo
NpenycMaTpUBaTh IpH NPOEKTHPOBAaHHM MOCTOB B paifoHax ceiicMuuHOCTEIO 9 M 10
0annoB, BKIOYAs:

- 06BEKTEL, pacoNMKeHHEIE BOIH3H aKTHBHEIX TEKTOHHYECKUX Pa3lIoMOB (B 30HaX
04aroB BO3MOXHEIX 3eMIETPACCHHH);

- COOPY)KCHWS Ha yJacTKaX MPOSBIEHUS BTOPUYHEIX 3((HEKTOB 3eMIETPACEHHH,
BKITIOYaA LyHaMH;

- MOCTHI, PaclloNI0XeHHEIe Ha KPUBEIX B IINaHe;

= MOCTHI ¢ KOCBIMH B ILIaHE NPOJIETHEIMH CTPOSHHUAMH,

- MOCTHI ¢ IEPUOIOM CODCTBEHHBIX KONeGau il B rOpH30HTaNILHOM MIIOCKOCTH Gonee
L,5¢;

- Bce OOBEKTHI Kitacca ceficmMocToikocTH 1.

8.2.25 AHTHCelicMHvecKkHe ~ ycTpoidicTBa  HeoOXOOMMO  NPHMEHATh AL
NpefoTBpalleHHs OOpYIICHMS [PDOJNICTHBIX CTPOSHMI Ha IPYHT, NpelynpexAcHHUs
pa3pyLUeHHs [TIaBHBIX GaloOK IIPH WX HOAOpAcHIBaHHM € IOCNENYIOLIMM IaJeHHeM Ha
TITOLAAKY ONUPAHUS, CMAHEHHS YAapOB [IPOJIETHBIX CTPOSHMH B BEICTYNAIOLLIKE YacTH
OIIOp, COXpaHeHHs PabOTOCTOCOOHOCTH OMOPHEBIX uacTelf M AeOpMalHOHHEIX IIBOB,
YMEHBIUCHHA CeHMCMHYecKOil Harpy3kd OT MACC, perylupoBaHUs yCHIMHA W

nepememeﬂnﬁ B CHCTEME MOCTA TIPH ceHCMHYeCKOM BO3IEHCTRHH.
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8226 B kauecTBe aHTHCEHCMMYECKMX YCTPONCTB CllelyeT IIPUMEHATE
paboraroiqye Ha TMOMEPEYHYIO HarpysKy XXECTKHE OIDaHHYHTENM TOPH3OHTAIBHBIX
nepeMelleHHi TPONEeTHHIX CTPOeHHi (CTOMOpBI), pacTArHBaeMble CefcMUYECKOH
HArpy3KOi 3NeMEeHTE! (aHKepEl), CMArYaroLye yaapsl CMEXHBIX KOHCTpYKuui (Gydepsr),
OTpaHMYHBAIOINNEC OTHOCHUTENbHbIE NEPEMEIlEHHs] KOHLOB COCEIHHX MPOJIETHBIX
CTpoeHHuii CBs3u (CLeMHBle YCTpO#CTBA), MNOIVOIIAIONINE SHEPruio KonebaHui
AeMmiibepsl, H3MEHTIOLME IKECTKOCTh W  paclpeliefieHHe YCHIMH B CHCTeMe
aMOPTH3aTOPHI M NIpephIBaTeNy Konebanuii (mpunoxxenue A).

8.2.27 Omopsl  6anoyHeIX MOCTOB B ceHcMudeckHX  palioHax  CIedyer
NpeUMyIIECTBEHHO [POEKTHPOBaTh B BHAEC MOHOJMTHBIX, COOpHBIX M cOOpHO-
MOHOJIUTHBIX XKeNe300eTOHHBIX KOHCTPYKLMHA cToNnGuaToro UM paMHOTO THIIA, 2 TAKXe
B BHAE ONOp-CTeHOK. PasMmepel monepedyHBIX ceveHHWA M apMHpOBaHHE ONOpP
onpenensroTcs No pacyery. B kawecTBe apMaTyphl ciemyeT NMpPHMEHATH CTEPXKHH H3
apMaTypHo#i cTand, JOmycKamollel pa3BUTHe IUIAaCTHHecKHX AedopMammii B yanax,
CTOHKax ¥ pUTeNAxX pam.

8.2.28 [Ipy nNpoEKTHPOBaHHHM IWJIOHOB BUCAYMX M BAHTOBEIX MOCTOB, OMOp
BHaIyKOB JOIycKaeTcs NpeaycMaTpHBaTh IIPHMEHEHHE CTaJIbHBIX KOHCTPYKIHH.

8.2.29 B paiioHax ceiicMMYHOCTBIO 7 W 8 6ayioB MOTYT HCIIONB30BATHCH
MOHONHMTHEIE GeTOHHEiE OMNOpPEI H COOPHO-MOHOJNHTHBIE OETOHHBIE ONOPEI €
JIOTIOTHUTETbHBIMH aHTHCEHCMHYECKUMH KOHCTPYKTHBHBIMHU 91eMEHTaMH,
obecneynBarolIUMK HaIleXHOe CoeqUHEeHHe OOIHIIOBOYHBIX G10K0B MexTy cobolt u ¢
MOHONMTHEIM ANPOM OTIOPHl, a TaKXKe CBA3h Tejia ONOPH ¢ MnuToH (yHmaMeHTa M
OFOJIOBKOM OIOPEL.

8.2.30 Ilpm [IPOEKTHPOBAHHH xene300eTOHHEBIX onop HeobxonnMo
npefycMaTpuBare 0083aTeNbHOE KOHCTPYKTMBHOE apMHpPOBaHME ILIMT CBaMHBIX
pPOCTBEPKOB, MacCHBHBIX (YHAAMEHTOB MEJNKOrO 3alOXEeHHS, HempephIBHOE

BEPTHKAJIBHOC apMHPOBAHHE KOJIOHH BBICOTOH N0 9 M W OTHECEHHE CThIKa apMatypsl
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KOJIOHH BEICOTOH Gonee 9 M He MeHee ¥eM Ha 3 M OT BepXHeii rpanu (yHZaMeHTHOH
TUTHTEL.

8231 B cmyvasx nNpUMEHEHHs ONOp H3 IKENE300ETOHHBIX KOHCTPYKLHMH
CTONGYaTOro THIa B BHAE IYCTOTENHIX 060IOYEK U3 MpeABApHTENBHO HANpPSKEHHOro
xene3obeToHa HeoOX0AMMO ycTpaHBaTh aHKepa Ha ITyukax u3 npoBoiok. IIpu pacueTHOR
celicMu4HOCTH 9 0a/llIoB He JOmycKaeTcs MpPHMeHATh Ge3 aHKepoB HampsraeMylo
CTeP)KHEBYIO apMaTypy AdameTpoM bosee 25 MM.

8.2.32 Tlpu pacueTHoit ceficMHYHOCTH 9 GAIIOB paMHBIE OTIOPEI ¢ BEPTHKAIBHBIMH
CTOHKaMH KpYIIIOro MOMEPeYHOr0 CeYeHHs JONMyCKaeTcs TpPOSKTHPOBaThH B BHAE
00BbeIHHEHHBIX JKelIe306eTOHHEIM pUreieM CTaibHBIX o6osodek (Tpy6), 3amonHsAeMbIX
6eToHOM Ha Ge3ycamOYHOM LEMEHTe C apMHpOBaHWEM GETOHHOTO fApa apMaTypHBIM
KapKacoM.

8.2.33 Tpu pacyeTHoli ceficMHMHOCTH 9 GANMNOB PaCCTOAHUE OT TOPLA Pa3PE3HOTO
MPOJNIETHOTO CTPOEHHS A0 Kpas noadepMeHHON IUIUTHI JOIDKHO YHNOBIETBOPATH
YCIOBHAM

S$=270+0,5Lopul < 100 m; (8.1)
§$280+04Lnpul > 100 M, (8.2)
rae L — AnvHa NPOJeTHOTO CTPOEHHA, M;

S — paccTosiHHE OT TOpIia NMPONETHOTO CTPOCHUA IO Kpas NOAG(epMeHHON IUIMTHI,

cM.

8.2.34 Ina ymeHblieHus H3rUGAOIIMX MOMEHTOB B CBasX OT CelcMHYecKoit
Harpy3KH cBaiHble (yHIaMeHTBI OOp GOMBIIMX MOCTOB TIPH PacyeTHON CeACMHYHOCTH
9 GannoB cremyeT NMPOEKTHPOBATh, NPUMEHSA HAKIOHHbIE CBaHM B KpalHMX psaax
cBaifiHoro nonsa. Yucno cpalf, B TOM 4HCIe HAaKIOHHEIX, pasMepbl MX NOMNEPEYHOro
CeveHHMd M YToJl HAKIOHA YCTAHABNHUBAIOTCSA PAacHeTOM.

8.2.35 Ilpu pacueTHoii ceficMUYHOCTH MeHee 9 GajutoB cBaifHble QyHIaMeHTEI OIIop
OONBIUAX MOCTOB [OMYyCKAaeTCs MPOEKTHPORATh C BEPTHKAIBHBIMH Xele300cTOHHEIMH

cBasiMH cedeHueM He MeHee 600%600 MM unu auametpoM He Meree 800 Mm.
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8.2.36 Ilpu npoexTHpoBaHHM (YHAAMEHTOB ONOP MOCTOB CiyOMHA 3aJIOKEHHA
MacCHBHBIX M CBaliHBIX (YHAaMEHTOB ONpeNeNseTcs W3 YCNOBHsS MPOYHOCTH
¢$hyHIaMEHTOB 110 I'PYHTY U YCTOHYHBOCTH CNOEB [PYHTA, IPOpe3aeMEIX (GyHAaMEHTOM.

8.2.37 Ilpn HeoGXOAUMOCTH MOrpyKeHKs cBail Ha GoNbiIyIO riryGuHy Yepes croit
cnabbix FPYHTOB NONYCKAETCS MCIONB30BATH CTallbHble CBaM M3 TPYO MM COOPHBIX
XKes1e306eTOHHRIX 0bo04ex, a TakKe MOHOMUTHBIE XKelle306eTOHHBIE CBaH B CTAJIHBIX
Tpy6ax M xene300eTOHHbIX 06oJOuKax, ocTaBlieMbix B rpyHre. Ha moBepxHocth
CTallbHbIX CBalf HEOOXOAMMO HAHOCHTE MOKPHITHE, CTOHKOE K 3MeKTPOXHMHYECKOH
KOppO3HM B BONOHACHIEHHBIX TIPYHT4aX, BOJHOH cpele M 30HE NEPEMEHHOr0
yBrnaxHeHHs. JKene3oGeTOHHBIE KOHCTPYKUHM CBad IOMKHBI OBITh 3alIMILEHBl OT

BO3AEHCTBHS arpeccHUBHOM Cpelsl.

8.3 Harpy3sku H Bo3jeiicTBHSA

8.3.1 IIpu NpOEeKTHPOBAHMK MOCTOB CeHCMHYECKHe Harpy3kM clelyeT Y4UThiBaTh
COBMECTHO C MOCTOSHHBIMH Harpyskamu (BO3ZEHCTBMAMH), CHIaMH TpeHHA B
MOABMXHBIX ONOPHBIX 4YacTAX, Harpy3kaMM OT MOJBIXKHOIO COCTaBa JKENE3HBIX,
aBTOMOGHJIBLHBIX H TOPOACKHX JOPOT, & TakkKe ¢ U3MEHEeHWeM CBOMCTB rpyHTa, 6eToHa,
CTay U JPYTHX MaTepHaioB (KOHCTPYKIHIT) NpH CeHCMHYECKOM BO3EHCTBHH.

8.3.2 K nocTosiHHEIM Harpy3kaM (Bo3zeiicTBisAM) 0co60ro coueTaHHs OTHOCATCA:

- Harpyska oT cOOCTBEHHOTO Beca KOHCTPYKLIUH;

- THAPOCTaTHYECKOE JaBleHne (B3BeIMBalollee JeCTBIAEC BOABL);

- JaBJIeHHe IIOTOKA BOABI Ha ONOPBI;

- BO3AeHCTBHE YCaAKU H Non3yuecTd OGeToHa;

- BO3JEACTBUE OCAKH IPYHTa;

- BO3/eliCTBHE NpeARapPUTENBHOrO HANPSHKEHH JKeJie300e TOHHAIX KOHCTPYKLUHA;

- perylMpoBaHHe yCHIHIH B CTANBHBIX IPOJNETHBIX CTPOSHHAX C Kene300eTOHHOM

IUTHTO Npoe3kel 4acTu.
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8.3.3 KoapduiuneHT HafexXHOCTH Yy K MOCTOSHHBIM Harpy3kaM B COUETaHHH C
Ce/iCMMYECKUM BO3NEHCTBHEM [PMHUMAIOT DPAaBHbIM CPEIHHM 3Ha4eHHAM Yj,
npuseneHHsM B CIT35.13330.

8.3.4 Cunibl TpeHHs B TIOABIKHBIX ONMOPHBIX YacCTAX KATKOBOTO, CEKTOPHOrO M
BAJIKOBOTO THIIOB, TAHTEHIHANBHBIX M IUIOCKMX METANIMYECKHX ONOPHBIX YacTsX,
OMOPHEIX YaCTAX C MPOKNAJKaMM M3 (TOpOMIAcTa, a TAKKE B KayarolIUXcs CTOHKax
nojBseckax onpepensor no ykasanuam CI1 35.13330, nonaras cunel TpeHHs
ACHCTBYIOIMMH B HeGIaronpuaTHOM IS pacCUMTHIBaeMOH KOHCTPYKLMH HalpaBleHHH.

83.5Ipn ompeneneHHH CUI TpeHHs B MOABIKHBIX OMOPHBIX HACTAX C
TIpOKJIANKaMHU U3 (PTOpOIIIAacTa, PabOTaIOINMH COBMECTHO C MIOJIMPOBAHHBIMH JTHCTAMH
U3 HepXXaBEOLlUeH CTajH, HOPMATHBHOE 3HadueHHe Kod(dUIIMEeHTa TPEHHA HAXOIAT NpH
TeMIIepaType BO3/yXa, PaBHOM cpeHeromoBoi TeMnepaType B MECTE CTPOMTENECTBA
obBekTa.

8.3.6 [Ipn onpenencHMH Harpy3oK Ha AQHKEPHBIE OIOPHI HEpa3pesHbIX MOCTOB
PaBHOACHCTBYIOUIYIO CHIIl TPEHHUS, PHIIOXEHHBIX K NPOJIETHOMY CTPOSHMIO CO CTOPOHBI
MO BHXKHBIX ONOPHBIX YaCTeH, JOITycKaeTCs IPUHUMATh PaBHOM HYIIO.

8.3.7 CoBMecTHOE JieiCTBHE CeHCMHYECKHUX HArpy30K ¥ HAarpy30K OT MOABHXHOIO
cocTaBa, BKJIOYasi CHIy TOPMOXEHHs, TpeGyeTcs YYHTHIBATH NpPH MPOEKTHPOBAHUH
KeNe3HOAOPOXKHBIX MOCTOE Ha CKODOCTHBIX ~MarMcTpalsix, MarucTpansx ¢
NpEeNMYILECTBEHHO TIacCCAKUPCKUM IBHKECHUEM, 0c060rpy30HaNPMIKEHHBIX
MAarucTpajisx ¥ XeJIe3HOAOPOXKHEIX MarucTpaiix kareropuit I-1V mo CIT 119.13330.

8.3.8 Harpysku oOT aBTOMOOMNEHl COBMECTHO ¢ CEeHCMHYECKMMH HAarpy3Kamu
YYMTHIBAIOT NpPH MPOEKTUPOBAHMH MOCTOB Ha aBTOMOOMIBHEIX Hoporax oOLiero
nons3osaHuA kareropu#l I-IV mo CIT 34.13330, a Takxe CKOPOCTHBIX FOPOICKHX
Joporax ¥ MaruCTPaNbHEIX YHUax o61WeropoAckoro H paHoHHOIo 3HaYEHHS.

8.3.9 CoBMecTHOE NEHCTBHE CEHCMUUECKUX HATPY30K M Harpy3oK OT MOJBHXHOIO
cocTaBa JOMYCKAeTCa HE YYUTHIBATH NPY HPOSKTHPOBAHHU XKENE3HOZOPOXKHBIX MOCTOB

Ha noporax kareropufi V mo CII 119.13330, Ha BHeEIUHHX NOABE3JHLIX MYTAX M

26



CIM 268.1325800.2016

BHYTPEHHHX IIyTAX NPeANpHATAN, MOCTOB Ha BEIOMCTBEHHbIX aBTOMOGHIBHBIX HOPOTax
(3a MCKIIIOYEHHEM CITy4aeB, OTOBOPEHHEIX B 33laHAM Ha IPOEKTHPOBAHHUE).

8.3.10 Ceifcmuyieckye Harpy3KH He CIENYET YYHThIBATh COBMECTHO C Harpy3KaMH
OT TPAHCIOPTEPOB H FOPHU3OHTANBHBIX NONEPEYHEIX YAapPOB MOABMIKHOTO COCTaBa MPH
pacyere Kelne3HOAOPOXKHBIX MOCTOB, @ TakKe C HArPY3KaMH OT TSDKE/bIX OOHHOYHBIX
YeTHIPEXOCHBIX TPAHCTIOPTHHIX efuHuL o cxeMe HK, Harpy3kamu ot TOpMOXKEHHS ¥ OT
yIapoB aBTOMOOHNEH B orpaxeHHE Npoeskell 4acTH HPH pacyeTe MOCTOB Ha
aBTOMOGHIBHEIX H FOPOJCKHX HOPOTaXx.

8.3.11 HopMaTHBHYI0 BEpTHKAJIBHYIO Harpy3Ky OT ITOJBHXCHOIO COCTABa JKEJIE3HBIX
JOpor cleoyeT TIpHHMMAaTh B BHAE PaBHOMEDHO paclpellelleHHOR HarpyskH
MHTeHCHBHOCTBIO €K, Tc/M, 3arpyxas oiWH nyTte Ha Mmocty. Ilokasarems K,
0603HayalOmMii  KJIACC HAarpysKd, A7ns KanmuTalnbHbIX COOpy)XeHWif papeH 14.
Ko3pduuuenT €, yIuTHIBAIOLIKIA OTCYTCTBHE B MTOE3AE TSKEIbIX TPAHCIIOPTEPOB, PAREH
0,85 npu pnuue sarpyxenus o 25 M u 1,00 npyu amune sarpyxeHus 6onee 50 m. Ilpu
IJIMHe 3arpyxeHns oT 25 10 50 M k03 DUIHEHT £ ONPeAENAIOT HO HHTEPHNONALHH.

8.3.12 /ins Xene3HONOPOXKHBIX MOCTOB, PAcCTONIOXEHHBIX Ha KpHMBOH B IaHe,
cﬁe,uye'r YYHTHIBATE TOPH3OHTANBHYIO NONEPEYHYI0 HAarpy3Ky OT LEHTPOOEKHOH CHJIBL,
onpenensemyto cornacho CIT35.13330.

8.3.13 HopMaTiBHas BepTHKanbHad Harpy3ka OT IOJBI)KHOTO  COCTaBa
aBTOMOGHJIBHBIX ¥ TOPOJCKHX JAOPOr C KaX/0# MONOCH! ABMXKEGHUs A KalmHTalbHbIX
COOpY)XeHHH TIpMHMMaeTci B BHIEC DPaBHOMEPHO pacHpeleNeHHOH Harpysku
uHTeHcUBHOCTHIO 0,1 K TC/M, rie mokasatens K paseH 14.

8.3.14TIpn OIOHOBpEMEHHOM 3arpy’)KeHud ABYX u Oonee IONOC ABHXKEHHA
HHTEHCHMBHOCTH Harpy3KH OT aBTOMOOHIEl co BTOpoH M mocnegyiolMx I0JOC
YMHOXAI0T Ha KO3(p(PHLHEHT [IOJIOCHOCTH S, paBHEIit 0,6.

8.3.15 TTpu yuete celicMuueckoro Bo3AeicTBAA AuHaMuyeckuit koshdurment 1 +
[ K Harpy3kaM OT TPaHCIOPTHBIX CPEACTB XeNe3HBIX, ABTOMOOHIEHEIX H rOPOACKUX

JOpor CYMTaloT paBHbM 1,0.
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8.3.16 Ilpu onpeneneHny pacueTHONH HArPY3KH OT TPAHCIIOPTHBIX CPeCTB Ha MOCTY
CIEAYyeT UCXOOUTh U3 NOMYCTHMOH BEpPOATHOCTH 5 % MOABIEHHS Ha MOCTY BO BpeMs
3eMIIETPACEHUA pacdeTHoH unu GoJee TsKenoi NMOABMXHOH Harpysku. IlompaBka Ha
BEPOATHOCTb OZHOBPEMEHHOrO BO3IEHCTBHS Ha MOCT CTATHCTHYECKH HE3aBUCHMBIX
Harpy3ok JOCTHraeTcsi YMHOXEGHHEM pacyeTHBIX Harpy3soKk Ha Ko3(QdHIMEHTb
COYETaHHU.

8.3.17 KoadpduuueHT codeTaHus 1) clieqyeT IPUHUMATE PABHbIM:

1,0 — s MOCTOAHHBIX HArpy3oK W Bo3geiicTBHi, CeWCMHYECKHX HArpy3oK,
YYHUTBIBAEMBIX COBMECTHO ¢ TIOCTOAHHBIMU Harpy3KaMHU U BO3OEHCTBUAMH;

0,8 — ana ceficMuYeCcKUX Harpy30K, A€HCTBHE KOTOPHIX YYHTBHIBAETCSA COBMECTHO C
Harpyskamu oT IOJBHXXHOIO COCTaBa XeNe3HEIX, aBTOMOOUABHEIX U FOPOACKHUX JAOPOT;

0,7 — nyist Harpy30K OT MOABHXKHOTO COCTABA JKEJIE3HBIX I0POT;

0,5 — ANs Harpy30K OT MOABWXXHOIO COCTABA AaBTOMOGHMIBHBIX ¥ FOPOJCKUX JOPOT.

IMpumevanue — Jug MOCTOB Ha 0COGOTPY3OHANPMKEHHEIX IKEIE3HOZOPOIKHBIX
MarucTpansx, Ha aBTOMarMCTPansX KaTeropHH lA, CkOpOCTHBIX HOPOrax W MarhCTpalibHBIX YIHIAX

OGI[ICI‘OPOI(CKOI‘O 3HA4YCHHUA KOB@Q)HHHGHT COYE€TaHH K Harpy3kaM OT TPAHCMOPTHBIX CPEACTB MOXET

GbITh yBETHYEH MO COMVIACOBAHHIO C 38Ka34YMKOM MCXO/IA B3 PACYETHON UHTEHCUBHOCTH ABHIKEHHA.

8.3.18 BerpoBas u nemoras Harpy3Kku, Harpy3ka OT HaBaJia CyJOB, TEMIIEPATYpPHEIE
KIMMaTHYEeCKHe BO3AeiCTBHS H BO3ASHCTBHE OT MOPO3HOTQ ITy4e¢HUs IPyHTa COBMECTHO
¢ CeHCMHYECKMMH Harpy3KaMH He YYHTHIBAIOTCL.

8.3.19 CelicMuyecKkde HArpy3KH, COOTBETCTBYIOLLHE TONYKaM CHIOH 7 GannoB M
fonee, MOMKHBI YHUTHEIBATBCA COBMECTHO CO CTPOMTENBHBEIMH HAarpy3KaMH [pH
[IPOEKTHPOBAHHH NMUIOHOB BHCAYHX M BAHTOBBIX MOCTOB Kiacca ceHcMOCTOHKocTH L.
CeiicMuyeckas Harpyska OT MaccChi IHJIOHA, OMamyOKH W Apyrux o0ycTpoHCTB
ONpedenseTcs HCXOAd M3 CPeJHEro HHIEpBata BPEMEHH MEXAY 3€MIIETPACEHHSIMH
pacuetHoit cunbl 7= 100 neT.

8.3.20 Mi3MeHeHHe NpH 3eMIETPACEHUAX CBOMCTB rpyHTa, OeTOHA, CTaNM U APYTUX
MaTepHaIOB (KOHCTPYKLUMI) yuuThiBaeTcsa cornacHo CIT 22.13330, CIT 24.13330 u CIT
14.13330.
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8.3.21 CelicMu4ecKue Harpy3kyi Ha MOCTbI CIIe[[yeT YYHTHIBATh B BUAE CHJI HHEPLIUK
yacTed MOCTA M NOABMXHOIO COCTaBa, YBEJIHYEHHOTO (ceficMHYecKOro) NaBiaeHHMs
rpyHTa HaChINEH MOAXOJ0B Ha YCTOM, & TAKXKE B BUIE CHJI HHEPIIHH OT [IPHCOEJUHEHHBIX
K OTmopaM Macc BOAKl U pasxuKeHHoro rpyHra. IIpu onpeneNeHHH CeHCMHUYECKHX
Harpy3oK, OEeHCTBYIOIIMX BAO/Nb OCH MOCTa, Macca )Xele3HOLODOXKHOIQ COCTaBa He

YYHTBIBaETCH.

Mpumevanne — [Ipy MPOCKTUPOBAaHHY MOCTOB HEPA3pE3HOi, paMHOM M apOYHOH CHCTEM
cnegyeT Y4YMTHIBATH NONOMHHTENBHBLIE YCHNHSA B KOHCTPYKUHAX. BO3HMKAIOIIHE W3-3a pa3IH4us
HanOOJIbILMX aMIUIMTYA ¥ ACHHXPOHHOCTH FOPH30HTAIBHBIX koneGaHuit BIOSbL H [TONEPEK OCH MOCTa
(YHIaMEHTOB MOCTOBRIX OMOp IIPH CYLICCTBEHHOM pasiHyM¥ MX OCHOBAHHH IO CeHCMUYECKHM
cBoHcTBaM.

8.3.22 CeticMuueckue Harpy3KkH OT MacC MOCTa CIELYET ONPEJEeNITh CIEKTPaIbHO-
MOJAaIbHEIM METOZOM C YHETOM YIPYIHX AeopManuil KOHCTPYKUHH H MOAATIMBOCTH
peccop Kelle3HOJOPOXKHOrO cocraBa. McrmonesyeMele [pH BEIYMCIACHHH CHA HHEPLMH
JHHAMHYECKHE TUCKPETHBIE CXEMBI COCTABAAIOT AJIA MOCTA B LIENOM WITH IS OTACAEBHBIX
gacTell MocTa, ABIAIOIIMXCA CAMOCTOATENBHBIMH KoneGaTeNbHBIMH CcHCTeMaMH. B
000CHOBAaHHBIX CIy4asx AOIYCKAeTCH BEIIOJHATH pacdeT MO YNPOLUEHHEIM CXeMaM,
BbIpa0OTaHHBIM NPAaKTHKOW MPOEKTHPOBAHHA M  YYMUTHIBAIOIMM CHMMETPHIO,
OJHOPOIHOCTH ¥ ApYrHe CTPYKTYpHbIe 0COOCHHOCTH KOHKPETHOTO COOPYIKERH.

Npumeuanne — [Ipn npoeKTHpOBAHMM MOCTOB Kiacca cedcMocTodkoctn | cumemyer
BBIIOJTHATE NIOBEPOYHEIE pACYEThl HECYLIMX KOHCTPYKLMH Ha BO3NCHCTBME B BMIE aKCeleporpaMM
konebaHHil TPyHTA, COOTBETCTBYIOLIMX CEHCMMYHOCTH palioHA CTPOMTENLCTBA, C MPUBEACHUEM
BBIOpaHHBIX 3aIHCEli K aKceneporpaMMaM TOJYKOB PacdeTHOM NSl COOPYIKEHHS CHIIEl yMHOXKEHHEM
YCKOpEHHH Ha nmonparoyHsbIe kKot puuHeHTH cornacuo 8.3.30.

8.3.23 Ilpu onpeneneHuu ceificMHYeckoi Harpy3kw, HanpaBieHHOH BJONL OCH
6ano4HOro Mocta, clieayer CUHTaTh, YTO NPH CEHCMHYECKOM BO3AEHCTBHM CHIIBI TPEHHS
B KATKOBBIX, CEKTOPHBIX H BaJIKOBBIX ONOPHEIX YaCTAX, ONMOPHBIX YacTAX C NPOKIAAKAMH
M3 ¢roponnacrta, a Takxe B KayalOIUUXCA CTOHKax M MOABECKaX NPEOAONEeBalOTCS.
PacdeTHBle CXeMBi COCTABIAIOT ANS OTAENBHBIX YacTeil MOCTa, COCTOSLIMX M3 ONHOM
OMNOpPEl M HEMOJABHXHO OMNEPTHIX HAa Hee MPONETHBIX CTpPOoeHMit. JIWHamuuyecKyro
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pacyeTHYIO CXeMY NpPUHHMAIOT B BHJE YIPYro 3aKpelIeHHOTO B IPYHTE CTEPXKHSA MM
CTEPXHEBOH CHCTEMBI, HCMBITHIBAIOLIMX MEPEMEILEHHS B IMIOCKOCTH MocTa. Maccy
NPOJIETHBIX CTPOCHUMN, HMEIOILHX MPOAOJILHO-HENOABHXKHBIE OITOPHEIE HaCTH HA JaHHOMR
OTOpe, OTHOCAT K YPOBHIO LIAPHHAPOB HEMOABUKHBIX OIIOPHBIX YacTef.

8.3.24 [lonepeuHyro K ocu GaloyHOrO MOCTa CEHCMHYECKYKH Harpysky
JIONyCKaeTcs OTpeAeniTh HIS OTHENbHBIX ()parMEHTOB COOPY)XKEHHS, COCTOAIUHX M3
OJHOH ONOpEI ¥ NPHCOEIHHEHHOH K OMOpe Macchl, PaBHOM ITONOBHHE MacChl JBYX
NPUMBIKAIOIMX TPOJETHBIX CTpoeHHWH. PacueTHylo cxeMmy dparMeHTa MocTa
NPUHUMAIOT B BHIE YNPYro 3aKpelieHHOrO B I'PYHTE BEPTHKANhHOIO CTEPXKHA HIH
CTEpXHEBOH CHCTEMBl, MWCIBITHIBAIOIIMX IIepeMEILEHU M3 IIIOCKOCTH MOCTa.
INpucoenunenHy0 MaccCy MpOJETHBIX CTPOSHHHA OTHOCAT K UX LIEHTpaM TXeCTH. [Ipu
coyeTaHuu celicMHUYeCKOro BO3AEHCTBHS C Harpy3KaMH OT IOABHXHOTO COCTaBa
XeNe3HbIX, aBTOMOGHILHEIX ¥ FOPOACKHX JOPOT B PACUETHOH CXEME YYWTHIBAIOT TakxKe
[ONOBHHY CYMMapHOH Macchl BpeMEHHON BEPTHKAILHON HArpy3KH Ha MPUMBIKAIOIIUX K
OIOpe NPOJIETHBIX CTPOSHHSAX.

8.3.25 Ilpu BEIMMCIEHMH CHNl WHEpLHH B CHCTEME MOCTA CJICAYET MCIIONb30BaTh
JUCKpETHEIE pacdeTHble CXeMbl. HopMaTHBHBIA BEC KOHCTPYKUHH U NOABHIXHOrO
cocTaBa YMHOXAalOT Ha KO3(Q@HLUHEHTHl HaJeXHOCTH, TMONOCHOCTH H COYETaHHS.
Cob6crBenHElf Bec (Maccy) MOJBOIHBIX YacTelt Onop H GyHIaMEHTOB ONpeAeialoT Oe3
y4eTa THAPOCTaTHYECKOTO JaBlICHHA.

NMMpumeuaHnue - [Ipu onpeneneHun CHI UHEPIMH OT MAcC ONMOPb ¢ GyHAAMEHTOM B BHAE
CBAHOTO POCTBEPKA AOMYCKAETCS CYMTATh CBaH HEBECOMBIMH. [IpH 3TOM pacyerTHbii Bec (Maccy)
IUTMTEI POCTBEPKA YREMNUMBAIOT Ha 25 % CyMMapHOro seca (Macchi) cBail.

8.3.26 Ilpn omnpeneneHun CcHI WHEpUMHM eJUHUYHBIE IIepEMEINECHUA TOYeK
PacnoyoXeHuss COCPEJOTOHEHHBIX IPY30B B CHCTEME HAXOAAT € y4eToM paboThl
KOHCTPYKUMi M OCHOBaHMH omop mocta B ynmpyro#t craguu. Hdedopmauuu peccop
XKeIe3HOJJOPOIKKHOro NOABHIKHOIO COCTAaBa YYMTHIBAIOT cornacHo 8.3.29.

8.3.27 EnuHUYHbIE NepeMeLIeHns ONoph ¢ (PYHIAMEHTOM MEJIKOTo 3AI0XEHHS
cleAyeT BBIYMCIATH, CyMMHpYs YIpPyrue MepeMelIeHHs Tela OINOphI BBIIIE MOAOLUBBI
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(byHAaMEHTa, ONpencnIcMpl€ Mo MnpaBHJIaM CTpOHTe.ﬂbHOﬁ MEXaHHKH CTEPXKHEBBIX

CHCTEM, ¢ TIepeMelleHUsIMH OT YTIpYroro noBopoTa ¢yHIaMeHTa B IPYHTe.

Mpumeganue — JIIA PYHTOB C YCNOBHBLIM COMPOTHBICHMEM CXatuio R = 50 Tc/mM?
€NUHHYHBIE NEPEMEIIEHUA OT MOBOPOTa (yHAAMEHTA MENKOTO 3aI0KEHHs B IPYHTE MOryT He
YUMTEIBATHCA.

8.3.28 EqunnuHbBIe NEpeMeLIeHns ONopbl, HMetowweil GpyHIaMeHT B BHAE CBaiHOro
POCTBEpPKA, CICAYET HAXOAUTH C YYETOM OPH3OHTANRHOIO NMEPEMEICHHA U II0BOPOTa
TIMTBI pocTBEpKa. BiMsHMe ceficMHyecKoro BO3AEHCTEBHS Ha YCIOBHS 3afielIKM CBad B
BOAOHACBIILICHHBIX NMECKaX H cl1abblX TIMHHUCTHIX TPYHTax HMXKe BerHeﬁ rpaHULb]
pacyeTHOM’ TOJILH IPYHTa, HOITyCKAETCSA YIHTHIBATE IyTeM CHIDKeHMA Ha 30 % 3HayeHni
ko3 duirenTta nponopuuoransocTy K, npuseaeHHsx B CIT 24.13330.

8.3.29 IlepemellieHHe TONEPEK OCH MOCTa LEHTPA TANECTH HKENEIHOOOPOXKHOIO
HOJBIKHOTO COCTaBa, PACIOI0KEHHOTO Ha BBICOTE 2 M OT YPOBHS FOJIOBOK PEbCOB, OT
NpPHIOKEHHON B TOM LEHTpE TOPU3OHTANBHON eJUHMYHOM CHIIBI, NPOMCXOMILee 3a
cueT ynpyrux nedopmaruit peccop, M/Tc, ClleayeT OnpenensTs no hbopmyne

_ 005
5§=22, (8.3)

rae ( — pacyeTHbIH BeC IOABMXKHOTO COCTaBa, OMNpeae/sieMblil A OTAENIBHBIX
(bparMeHTOB COOpYKeHHs coraacHo 8.3.24.

8.3.30 PacuerHas ceficMuyueckas Harpyska OT Mace MOCTa, IPHIOKEeHHas B To4ke k
H COOTBETCTBYIOILAsA {-My TOHy coOCTBEHHBIX KonebaHui CHCTEMBI, ONpeleAeTcs Mo
dopmyne

Sie = K1 Ko K3 K4 Ky ABMu O, (8.4)

rae Ky — xoa¢pULMEHT, yIHUTRIBaIOMKH BIMSHKHE Ha CeHCMUYECKYIO HarPy3Ky CHIXKEHHS
)KECTKOCTH COOPY’KEHHMA U YBETHYEeHHEe PacCEeSHUA SHEpriuu KoneGaHuii n3-3a MOABIEHHS
TPELIHH U IIACTHYECKUX AedopMaLuii B KOHCTPYKLIMAX H PPYHTaX OCHOBAHHMA;

K3 — k03()QHLIMEHT, MO3BOJLIOIINH YTOYHATh HCXOAHYIO CEHCMUYHOCTD IO JaHHBIM

0 celiCMUYeCKOM PEXHUME MECTHOCTH,
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K; - xo>QpdHIMEAT HHKEHEPHO-TEONOTHYECKOH OOCTAaHOBKH HAa Y4acTke
CTPOUTEIIBCTRA,;

K, — xoaddbunueHT pensedpa MECTHOCTH, ONpefeNsieMbll PacueToM MO HAHHBEIM
H3BICKaHHIH;

Ky — xos(uument, yunTriBatoLuii OTKIOHEHHE IEKpeMeHTa KoneGanuii 06bekTa
OT CTaHAAPTHOI'O 3Ha4EHHs, B TOM YHCJIe 3a cHeT paboThl AeMidepos;

A — COOTBETCTBYIOLIAA HCXOAHON celicMU4HOCTH Haubonbiias aMIIMTYyna
yckoperus xoneGanuit rpyHTa, BRIpaXEHHAsA B ONAX YCKOPEHNUs CBOGOAHOrO ajieHus;

B; — xo3ddHIMEAT THHAMHYHOCTH, COOTBETCTBYIOIINH i-My TOHY COOCTBEHHBIX
konebaHui MOCTa;

Nix — k03dduLueHT PpopMbl KonedaHuit MocTa;

Qr — oTHeceHHbIf K Touke k pacueTHHIH Bec COOpYXEHUs, ONpelAeNAeMblil B
HeOOXOOMMBIX ClIydasX C YY€TOM IIDHCOESAWHEHHOM K OIOpaM Macchl BORbI
(pa3XMXXEHHOTO [IpyHTa) K Harpy3oKk OT TIOABMXKHOLO COCTaBa IKEJe3HBIX,
aBTOMOGHJIBHEIX M TFOPOACKHX AOPOr ¢ KOd()GMHIMEHTOM HAaNeKHOCTH IO HArpyske vy
cornacHo CIT35.13330.

8.3.31 KoadduuueHt K; cnegyer NpHHUMATH PaBHEIM:

0,50 — ny1s MOCTOB Ki1acca celicMOCTORKOCTH I

0,37 — nna MocToB Knacca ceiicmMoctoiikoctH I1;

0,25 — ana MocToB KITacca ceiicMocToiikoctu 11

8.3.32 lMonpasounsie koddhuimenTh K; u K3 ONpefenstor no faHHbIM
M3BICKaHUH 110 popMynam:

K, = 2%, (8.5)
K; = 2%, (8.6)
rae 81, — nonpaBka Ha CeliCMUYECKHE PeXHM MECTHOCTH 110 NAHHBIM U3bICKAHHIA;

81, — monpaska Ha MHXEHEPHO-TEOIOTHIECKHE YCIIOBUS 110 JAHHBIM H3BICKAHMH.

8.3.33 Koappuuument K, onpenensercs no gopmyne
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15
¥ 7 son+1

+ 0,5, 8.7)

rae h — otHocurenbHBIH KOS(@HUHEHT 3aTyxaHus 0O OCHOBHOH (opMe KonebGaHuit
COOPYXEHHS B TONAX KPHTHYIECKOTO 3aTyXaHUs, ONpeenseMblii Ha OCHOBaHHH JaHHBIX
JHHaMHYECKUX MCTILITAHUIH OMH3KUX IO KOHCTPYKLMH COOPYKEHHIA.

Jlng coopyeHHi, He HMEIOIMX HCIBITAHHBIX aHAJOroB WM 06opymoBaHHBIX
racuTensMu Konebauuii, koo dpuIHeHT h HAXOAAT NOCPEACTBOM pacyeTa MOIJIOMEHHUS
SHEPruM KONeGaHWi, YYHTHIBAIOLIErO XapaKTEPHCTHKHA MOTTOLIEHHA SHEPTHH B
oxpyxatouleii cpesie, KOHCTPYKIHUAX COOPYXEHHA M racuTesx Kkosebauuii (mpunoxeHue
B).

MMpuMeyaHue — B 3aBHCEMOCTH OT pe3yNbTaTOR AMHAMKMECKHX HCIIBITAHHH M pacuera

BJIMAHHA CPEIbI KOHCTPYKIHH COOPYIKEHHA H AeMIIGEPOB HA IIPOLIECC 3aTyXaHUs KoneGaHul 3aveHHe

kodpdunuenta Ky npuaumator or 0,7 mo 1,5. Ilpu orcyreremm panubix 06 OTHOCHTENBHOM
koo duIUenTe 3aTyXaHuA A AOIMycKaeTes NpUHUMaTh Ky = 1,0.

8.3.34 A — COOTRETCTBYWLIAN HCXOMHOH cejficMHYIHOCTH HanOONKIIAs aMITUTYda
YCKOpDEeHH TOpH3OHTANBHBIX KoNeOaHuH IpyHTa, BLIpaXKEHHas B JIONIAX YCKOPEHHS
cBoGoaHoro mageHud. 3HauyeHue A npuHmumaercs paBueM 0,15 0,2; 0,4 u 0,8 npu
ucxomHoi ceiicMuyHocTH 7, 8, 9 M 10 6annos mo mkane MSK-64 cooTBeTCTBEHHO.

IpuMeuanue —IIpx NPOEKTHPOBAHUH MOCTOB IpoM3BefeHue koahduumentos Kz, K3, Ky 1
BenuyuHLl A npuHuMaeTca He Oonee 0,4.

8.3.35 HauGonbliee ycKopeHHe BepTHKANbHBIX KoJleGaHMM TIpyHTa IIONydaroT
YMHOXeHHeM HaHOOJBIIEr0 yCKOpEeHHs TOPH3OHTANBHEIX KoneGaHWii Ha nepexomHbIH
xoabdunuent my, = 2/3 pas yuactkoB BONHM3HM CEACMHYECKH AKTHBHBIX Da3iOMOB
(ymaneHHBIX OT HUX MEHEe YeM Ha CpelHIo raybuHy o4aroB 3eMieTpiaceHuni B palioHe
CTPOMTENBCTRE) B My, = 0,5 AN NpoYnX yUacTKOB.

8.3.36 Koa@duuueHT nuHAMHYHOCTH [3;, COOTBETCTBYIOIHI i-My TOHY
cOGCTBeHHBIX KOJNIEOaHHH COOPYXEHMA U OTHOCHTENBHOMY KOI(QHLHEHTy 3aTyXaHus
h = 5 %, cnegyeT HaXOAWUTH B 3aBUCHMOCTH OT KaTErOPUHN I'PYHTA PACHETHOH TOJLIM 110
CeHCMHYECKMM CBOMCTBAM M IepHOXY COOCTBEHHBIX kosebaHuit coopyxenusa T; mo

Tabnuue 8.1.
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Mpumeuanne ~Jnacoopyxennii knacca ceficMocToiixocTu | xoaddunnenT MHaAMUIHOCTH
DOMYCKaeTcd YTOYHATH Ha OCHOBAHMM aHanM3a 3anuceil KomeGanuif rpyHTa BpeMeHHOH CEThIO

PETHCTpPALIMH 3eMJIETPACEHHH Ha YUACTKE CTPOUTERCTEA.

Ta6nuna 8.1 Koadpdunuenrn: nuHamuyrocTn ; 1as rpynros kateropnii I, T1,

111 no celicMHYeCKHM cBOlcTBaM

Kareropua | CeficMuueckas KoatdunpeHTsl ANHAMUYHOCTH ;
rpyHTa XKECTKOCTD
pac4yeTHOH pacyeTHOH
TOJIILH IO TOJILH IPYHTA
ceficMuueckum | pVs, T/(M> ¢)
cBoiicTBaM
I Bonee 2570 Bi=1+15T;npuT; < 0,1c
Bi=25mpu0,1c<T; £03¢c
B = %, Ho He meree 1,0 mpu 03¢ <T; < 18¢
11 Or 655 no B;=1+15T;mpuT; <0,1c
2570 Bi=25mpu0,1c<T; £0,5¢c
B = &TZTS, Ho He Menee 1,0npu 0,5¢<T; £18¢c
111 Mesee 655 B;i=1+4+15T;mpuT; £0,1¢
Bi=25mpu0,1c<T;=0,7¢c
Bi = 1—’7,715, HO He menee 1,0 mpu 0,7 ¢ <T; £ 1,8¢c

8.3.37 Kosthdunuent dopMel xonebaHUll coOpyxeHUA CIEOyeT BHYHCIATE TI0

¢bopmyne
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TAe Xy ¥ X;j — CMELIEHH COOPYKEHHS pu cOBCTREHHBIX Konebanuax 1o i-# Gopme B
TOYKax K u j;

Qj — pacyeTHEI} BEC COOPYKEHHS, OTHECEHHBIH K TOHKe .

NMpumewauue - [lpu pasnuuMH NEpeHOCHBIX YCKOpEeHWIi macc, B TOM HMClE H3-33
HCOI[HH&KOBOﬁ HHTEHCHBHOCTH HIIH HECHHXPOHHOCTH konebanui T'PYHTa B OCHOBaHHAX OIIOP MOCTa,
crnenyeT Hcnons3osaTh 0006mennylo ¢dopmyny (B.39) npunoxenus B i ompeneneHus
ko3 duuneHTa HopMbI KonebaHul cOOpyKEHHS.

8.3.38 Ceiicmuyeckoe JaBieHHe HEApPMHUPOBAHHOIO IPYHTa HACHINM HOAXOAA H
TPYHTA 3aChIMKH Ma3yX KOTJIOBaHa Ha KOHTaKTUPYIOILHE C IPYHTOM [IOBEPXHOCTH Teja
ycTos ¥ yHIAMEHTHOM ILIMTEI CO CTOPOHB! HACKINK CleAyeT ONPeAeaTh ¢ y4eTOM CHIl
HHEPIMH B IPYHTE M HU3MEHEHHs yIJla BHYTPEHHErO TPEHHA NPH CeHCMHIECKOM
Bo3aeiicTBuM. HakiioH 3anHel rpaHu ycTos, TpeHHE MEXAY TPYHTOM M 3aiHeld rpaHbio
ycros (pyHOaMeHTHOH ILTHTHI), AaBlIeHHe IPYHTa KOHYcCa U 3aCBIIKH Ma3yX KOTJIOBaHa
€O CTOPOHBI NPOJIETa JOMYCKAETCH He YIUTHIBATD.

8.3.39 PaBHOpEHCTBYIOIIAs  pacueTHOro  CEHCMHYECKOro  TOPH3OHTAIbHOIO
JaBJIeHHs 'PYHTA onpelensercs no hopMyine

E =3YBHy, (8.9)

TOe Y — YHenbHBI Bec IPyHTa HACbINH, ONpefenseMsiii ¢ y4eToM KoadduimeHTa
HagexHocTH Yy 1o 8.3.3 u CII 35.13330;
B — pacyeTHas IMpuHA YCTOS B HIOCKOCTH 3aQHHX TIpaHeH, Ha KOTOpYIO
pacnpenensercs ceicMHYecKoe apleHHe rPYHTa;
H — BBICOTa HACHINH, CYMUTAsA OT MONOWIBH (YHAAMEHTHOH NMIMTHI A0 IOJOIIBEI
LUMAJ XKeIE3HONOPOKHBIX MOCTOB M IO HH3a JOPOXKHOIO MOKPHITHA aBTOAOPOXKHBIX
M TOPOJICKUX MOCTOB;
U — K03 duiEeHT GOKOBOro JaBIE€HMs IPYHTA HACHIITH B YCIOBHAX CEHCMHUUECKOro

BO3IEHCTBHA.
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8.3.40 KoapduuueHnt 6GOKOBOro HaBNeHMs MECYAHOTO TI'pYHTAa HACHIIM  |i¢
JOITyCKAeTCs OmpelendTh mo Tabmuue 8.2 B 3aBHCHMOCTH OT HOPMATHBHOIO Yyriia

BHYTPEHHETO TPEHUA (O H CHJIBI PACHETHOIO 3eMJICTPACEHUS.

[Ipumevatune —3nauenue @y CACLYET NPUHUMATD MO ykasaunsm CIT35.13330.

Tabnuuma 8.2 - KoaddpuuneHt GoKoBOro JaB/ieHHN IPYHTA NMPH CeliCMHYUECKOM

BO3JEHCTBHH
HopmaTusHsIit PacyeTtHas celicMHYHOCTB, 6anbl
yroj BHyTPEHHETO 7 8 9 10
TPCHHA Py
25° 0,45 0,50 0,62 0,98
30° 0,37 0,42 0,52 0,81
35° 0,31 0,34 0,43 0,68
40° 0,25 0,28 0,36 0.57
Ilpumeuganue — Ilpu OpoGHEIX 3HAYEHHAX pPACYETHOM CEHCMHYHOCTH H IPOMEXYTOUHBIX
[MHMHAX yria @, Ko3QGHLUHEHT P, ONPEAEISIOT 0 HHTEPHOJIALMH.

8.3.41 [IpoMexyTO4YHble  OHOPEI  MOCTOB, paclONOXEHHbE B  peKax,
BOJOXpaHHM/IMIIAX, M[pPOJHBAX M 3ajMBaX, CIeQyeT HNPOEKTHPOBAaTh C YYETOM
CEHCMHYECKOTO AaBIeHHs BOJBI M PamKIKEHHOTO IPYHTa, ecild CyMMapHas rnybuxa
BOJI0EMa M CJIOS HEYCTOHYHBOTO IPYHTA Y ONOPbI C YIETOM O6IIEro pa3MblBa [IPEBRIIIAET
5 m. Ilpu onpenenenuy ry6GHHEL BOZOEMa Y OTIOPbI [IOBEPXHOCTh JHA IpUHUMaeTcs Ge3
y4era BOPOHKHM MECTHOTO pa3MbIBa.

8.3.42 CeiicMuyecKoe JaBlieHHE BOJABl M PamKHXKEHHOTO TIPYHT4 HaXONAT Kak
FOpH30HTANEHYI0 HMHEPIMOHHYIO Harpy3ky OT MNpUCOeAMHEHHBIX K MOABOAHEIM
KOHCTPYKLUHSIM Macc BOJbI H DaKHIKEHHOTo rpyHTa. [IpHcoeAMHEHHbIE K OOpe MacChl
JOIyCKaeTcs NpPUHAMATL PaBHBIMM MaccaM BOJAB! (pa3KMXXEHHOTO IpyHTa) B o0beme
CBai H JpyTHX 4YacTeil OMOpEI, TOTPYXEHHBIX B BOXY H pa3)XHU)KEHHbI TPYHT,

8.3.43 Tlpu onpefeneHUH Harpy3oK Ha cBaliHble GyHIAMEHTbI, IPOPE3aloLLMe CIIOH

HEYCTOHYMBOTO TpU 3eMIETPICCHUM pacueTHOH CHJIBI BOZOHACHILIEHHOrO IIECKA4,
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CNelyeT YYHTHIBATH MNOMONHHTENBHYIO HArpy3Ky Ha CBad, BOSHHKAIOIIYIO DIpH
YIUIOTHEHHH Ilecka N0 OKOH4YaHuM BuOparuil. BenudnHa ROMONHUTENBHOH HArpyskd
paccMaTpHBAETCs! B BUAE CHJIBI OTPHLATENEHOTO (HANpPaBIeHHOrO CBEPXY BHU3) TPEHHA
1o 6OKOBO# MOBEPXHOCTH CBal, BOHUKAIOLIEH NPH YMEHBLIEHHH 00BEMa 3aMTOJIHEHHbIX
BOZIOH 0P M 0Ca/IKe PamXKIDKEHHBIX CIIOEB MecKa.

n PHMEYaHHE — ,Z[ononumenbﬂax Harpy3ka B BUJC OTPHLIATENIBHEIX CHJI TPCHUSA Ha CBAH HE

YUUTBHIBACTCR COBMECTHO C CUIIAMU UHEPLKHH OT MacC IrpyHTa, BOALL U COOPYKEHUA.

8.4 PacueTnl Ha ceficMocTOHKOCTE

8.4.1 PacueTEl MOCTOB C YUETOM CEHCMHYECKUX HAarpy30K ClefyeT BBHIMONHATH Ha
[IPOYHOCTh K YCTONYHBOCTh HECYHIMX KOHCTPYKLMH, NPOYHOCTE YU YCTOHYMBOCTH
TPYHTOB CTPOMTENBHOMN ITOLIAAKH, IO OTPaHHYEHHIO TOBOPOTa (hyHAMEHTOB MEJIKOro
3aI0JKCHHA, IPENOTBPALICHUIO XPYNIKOTO pa3spyleHUus NpeABAPUTENEHO HAIPSHKEHHBIX
Kene306eTOHHEIX KOHCTPYKLHit ¥ NPedeNbHO AOMYCTHMBIM OTHOCHTENIbHBIM JIHHEHHEIM
H YLIOBRIM [I€PEMELIeHHsAM B IIIaHE CMEXHBIX CEKUMHA MOCTa, pa3feieHHBIX
ﬂe(bOpMaU,HOHHBIMH IIIBaMH.

8.4.2 Pacuersl Ha TIPOYHOCTE ¥ YCTOHYMBOCTE MPOBOIAT MO TNpaBHIaM,
uanoxenHsiM B CIT 35.13330, CIT 63.13330, CIT 22.13330, CIT 24.13330, ¢ y4eToM
JOTIOHUTENBHEIX TPeOOBaHHHA HACTOAILEroO CBOZA MPABHIL.

8.4.3 PacueTHble 3Ha4YeHHA CEHCMMYECKHX NpPOIOJBHBIX H MOMEPEYHBIX CHA,
H3rubalonMx H KPYTALMX MOMEHTOB CIeXyeT HaxOAHTh ITOCPE/ICTBOM pacdeTa
KOHCTPYKIMH Ha CeHCMHYECKYyI0 Harpy3Ky, COOTBETCTBYIONIYIO OTAENHHBIM (popmaM

CoBCTBEHHEIX KonebaHuii 00BeKTa, C MOCNEeAYIOINM BIYHCICHAEM YCHIRIA o GopMyne

NP= "Z"Nizi (810)
1wl

rae N — pacuetHOe ycuiiue B pacCMATPHBAEMOM CEUESHHH;
7y, — YMCIIO YYHTHIBAEMBIX B pacyeTe opM cobcTBeHHEIX Konebanuii 06bexTa;

N; — ycunne B paccMaTpHBaeMOM CEYEHHHM OT HArpy3KM, COOTBETCTBYHOLUEH i-i
tdopMe cobeTreHHEIX kKoneOanuii 06bexTa.

37



CM 268.1325800.2016

8.4.4 HanpsxeHHO-Te(pOPMUPOBAHHOE COCTOSHUE OOBEKTA, PACCYUTHIBAEMOTO 10
KOHCOJIBHOHM CXeMe€, HOIYyCKAETCA HaXOAMTh, MCNOJb3Ys CeHCMHYECKYIO HArpys3Ky OT

Macc, COOTBETCTBYIOLIYIO HECKOJBKUM opMaM coOCTBEHHbIX KoleGaHHH:
"
S =282, 8.11)
iwl

rie Sy — pacyeTHas ceHCMUYecKas Harpy3Kka OT MacChl My;

Sy — celficMHyeckas Harpyska OT Maccel My, COOTBEICTBYIOMas i-il ¢opme
cobCTBEHHBIX KoNeGanuit 0ObeKTa.

8.4.5 [Ipu pacuere omop GalOYHBIX MOCTOB C NPHCOSAMHEHHBIMH MaccamH
HPONETHBIX CTPOEHHH, NOABMKHOIO COCTaBa, BOJBI M Pa3zkIDKEHHOTO IPYHTa Maccy
CHCTEMBI JOMNYCKaeTCs CYHTaTh cocpenorodenHod B 8-10 Toukax oo BEicOoTe
coOpyXeHHs, Yucmo yuMTBIBaeMBIX B pacyete (opM CcoGCTBeHHBIX KoNeGaHuii
NpHHHMAKOT paBHbIM YHUCITY cocpenoroquHHx macc.

8.4.6 Ilpu npoBepke KOHCTPYKIM# YCTOEB ¢ ()yHAaMEHTAMH MEJIKOTO 3aJI0KEHHs
Ha YCTOMYMBOCTb NPOTHB CHBWIa W ONPOKHAHIBAHHA YACPXKUBAIOLIAA TOPUIOHTANIbHAS
cuita, CO3naBaeMas JaBleHHeM IPyHTa KOHYCa HACBITH ¥ 3aCHINTKH NMa3yX KOT/IOBaHa, He
Y4YHUTBIBACTCA.

CHIBI TpeHHA MeXTy MOoROIIBOH (HYyHIaMeHTa MENKOTO 3a/I0XKeHHA Ha HEMEpP3IBIX
WITH OTTaUBAIOLIMX MHOIOJIETHEMEP3NEIX IPYHTax cneayeT npuHuMaTts o CIT35.13330.

Ionmxaromuii K03 UUHUEHT YCnoBHHf paGoTH, YYHTHIBAIOWUMA  BIHSHHE
ceHCMHYECKOTO BO3NeHCTBMS HA CHJIBI TPEHUA MEXAy IMOAOIIBOM (GYHIAMEHTa H
OCHOBAaHHEM M3 MECYaHBIX HIH TJIIHHUCTBIX TPYHTOB, cieayer mpuHumate no CIT
24.13330 xak Ans CONPOTHBIEHMS 3THX TPYHTOB 1m0 GOXOBOH MOBEPXHOCTH CBail Npu
3eMIIETPACEHUAX.

8.4.7 Ipu pacuerHo# ceficMuuHOCTH 9 6aNNOB YCHINA B CeHiCMOCTONKUX OMOPHBIX

4acTAX M @HKEPHBIX AaHTUCEHCMHYECKHX YCTPOHCTBax, YIEepKHBAOWIMX OT
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noa0pachiBaHKA ONOPHBIE Y31kl IPOJETHBIX CTPOSHHH MOCTOB, ClIeAyeT IPHHEMATE HE
MeHee 10 % onopHoii BepTHKaNsHON peakiHy 0T COGCTBEHHOrO BECa KOHCTPYKLHH.

8.4.8TIpu pacyeTe Ha MPOYHOCTb AHKEPHHIX OOJITOB OIOPHBIX 4YacTeH
aHTHCEHCMHYECKHX YCTPONCTB, yAEPKHUBAIOINX OTOPHEIE Y3)bl IPOJNETHLIX CTPOSHHHA
OT CABHTa, CJIEAYeT HasHa4aTh ko3 GULMEHT HanexXHOCTH Yy = 1,5. Jlnamerp aHKepHBIX
OonTos cieayeT NpMHUMATH HE MeHee 25 MM npH JuMHe 3ajelkd B 6eToH He MeHee 10
JHaMETpOB.

8.49IIpu pacueTe Ha HPOYHOCTH OETOHHBIX, JXene300eTOHHBIX M CTAIBHBIX
KOHCTPYKIMH MOCTOB, CBapHEIX M GONTOBBIX COCAMHEHMH, a TakKe IPH pacyeTe Ha
yCTOWUMBOCTE (OpMBI  CTANBHBIX  OJIEMEHTOB  KPAaTKOBPEMEHHOCTh  AEHCTBHA
celicMM4ECKOH HarpysKu cliefyeT YYHTBIBaTh, YMHOXas pacueTHHIE COMPOTHBICHUA
MaTepHaIoB Ha  JONOJHHTENBHEIH koatpduIHEeHT ycnoeuit  paborThl,
pernamenTHpoBaHHed B CIT 14.13330.

[Ilpumeuanne — s CTEPKHEBOH apMaTyPHl C OTHOCHTENILHBIM YATHHEHHEM NPH pasphIBe
§ < 10 % xoadduureHT, yuHTHBAIOINEA KPATKOBPEMEHHOCTE ceficMIdecKol HarpyskH, paseH 1,0.

8.4.10 Ilpu pacuerHo#l ceficMuyHocTH 9 6aNIOB NpeABAPUTENLHO HANPSKCHHEIE
Kee306eTOHHEIE KOHCTPYKLMH MOCTOB ClIeAyeT IPOeKTHPOBATh TAKMM 00pa3oM, 4To6s!
YCHJIME, COOTBETCTBYIOILEE TNpefely NPOYHOCTH PacCMaTPUBAEMOrO ceueHus, Obino
GoJbIue yCHIHS, BbI3bIBAIOILIET0 06pa3oBaHKe NONepeyHbIX TPELIWH, He MeHee YeM Ha 25
%o.

8.4.11 Ilpu pacuere ocHoBaHWH (QYHIAMEHTOB MEJKOrO 3aJIOKEHMA [0 Hecyluei
CrocoGHOCTH W TpU ONpeneneHun Hecyuieil cnocoGHOCTM cBalf MO TPYHTY CHIBI
COMNPOTUBNEHKA IPYHTa CHATHIO ITOJ] HIDKHHMH KOHLIAMH cBalt (MomowBoi dyHaamMenTa
MENIKOTO 3a/IOXKEHHS) U CHIIBl CONPOTHBIEHHS IPyHTa II0 GOKOBOM MOBEpXHOCTH cBaii
HaxoIAT C Y4eToM Ko3(GHUHMEHTOB ycnosuii paboTsl, pernameHTHpoBaHHBIX B CII
22.13330 u CIT 24.13330. CompoTuBieHne rpyHTa 1Mo GOKOBOH MOBEPXHOCTH cBai
Y4UTBIBAETCH OT YPOBHSA BepXHEH rpaHMLbl paCUETHOM TOJILK IPYHTa 0 HHU3a cBail.

Mpumeganue —IpH pacuere cralinbix GyHaamMeHToB K03 (HIKEHT ycnoBHi paGoThl A

KOPPEKTHPOBKH 3HAYEHHA PacCUe€THOIO COIPOTHBICHHA BOAOHACHILICHHOIO MNMECYAHOrO I'PYHTA IOK
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HH)KHHMH KOHUAMM CBaif JONYCKaeTCs NMPHHHUMATh TaKHM JKE. KaK AN KOPPEKTUPOBKH PacHeTHBIX
COITPOTHBIICHHUI TOTO ke rpyHTa 1o 60KOBO# IIOBEPXHOCTH CBail.

8.4.12TIpy npoexTHpoBaHUMM (YHIAMEHTOB MEJKOr0 3alOXEHHUS Cleayer
HCKITI0YaTh BO3MOXHOCTh HENOIMYCTHMMOIO INOBOpoTa (yHAameHTa B BepTHKANBHOM
IUIOCKOCTH B pe3yisTaTe 3eMIeTpsceHus. JUit orpaHH4YeHHs [TOBOPOTA SKCLEHTPUCUTET
€9 paBHOAEHCTByIOmIeli aKTHBHBIX CHJI OTHOCHTENBHO LUEHTPa TSKECTH CEUeHHd 1o
nozouBe (pYHAAMEHTOB JOIDKEH YAOBIETBOPATH CIEAYIOINM YCIOBHIM:

- B CEYEHHAX MO nopolise (YHOAMEHTOR, 3aJI0OKEHHBIX HA HECKANLHOM TpPYHTE,
ey < 1,5R;

- B CEYEHUSX 110 noAouBe GyHIAMEHTOB, 3a/I0)KEHHEBIX Ha CKATEHOM BEIBETPENIOM H
CHJILHOBBIBETPEJIOM IPYHTE, €g < 2,0R,
roe R — papuyc agpa ceveHMs NO rnogoiuBe (yHIamMeHTa €O CTOpOHBl Gonee
HArpy»XeHHOTO Kpad CeYeHHUs.

8.4.13 AMnnuryapl konebGaHMH  TOPLOB IMpPOJIETHBIX CTPOEHHH  MOCTOB,
YCTaHOBJIEHHEIX Ha MPOJONLHO-TIOBHKHEIE OTIOPHBIE YAaCTH, OTHOCHTENIBHO OTOJIOBKOR
OIOp M TOPLIOB COCEOHUX NPONETHBIX CTPOEHUH He AO/DKHBI MIPEBBIIIAThH JOMYCTUMBIX

NepeMELLeHHI B IOABHKHBIX ONOPHBIX 4acTAX H AehOpMaLHMOHHEIX LIBaX.

INpumewanue — AMIUIMTYIb! KolnebaHHH OTONOBKOB OIOP ¥ TOPLOB MPOJIETHBIX CTPOCHHUIH
npy CEHCMHMYECKOM BO2ACHCTBHM CICAYET ONPEENSTh Kak CyMMY aMNauTyR koneOaHuii pacueTHOMH
TOJIOH IPYHTa 1 KOHC‘I’})}’KHHﬁ Ofnop.

8.4.14 CymmapHBIif  yronl @ OTHOCHTEIBHOTO [OBOPOTA B TIIaHE COCEOHHX
pa3pe3HbIX OaNOYHBIX [POJETHBIX CTPOEHHH MENe3HONOPOXHBIX M COBMELIEHHBIX
MOCTOB Ha MpOMEXYTOYHBIX OIMOpaX HE OOMKEH INpeBHILIATh MpPH CEHCMUYECKOM
Bozgedicteuu 0,010 pax u 0,009 pan Ans NuHUEA C OBHKEHHEM IPY30BBIX MOE3HOB CO
ckopocTaMu 10 120 km/4 1 140 kM/4 COOTBETCTBEHHO.,

8.4.15 Tlpu onpeneneHuy yria O CleAyeT pacCMOTpPETh KONeOaHUA M3 INIOCKOCTH
MOCTa CEKIIMH, BKIIIOHaloIei B ce6s TpH OMOPE! ¥ 1Ba NpoNeTHeIX cTpoeHns. Ha cpenneit
ornope yroin o onpeneserca no gopmyne

a =2 4dy (8.12)

Ly L, °’
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rae Ay, A, u A; — Haubonb1IMe aMILTATYAB! KoneGanuil noatdepMeHHbIX IIHT onop Ne
1-3 nonepek ocu MOCTa [IPH PacHETHOM CEHCMUYECKOM BO3IEHCTBHM;

L, ¥ L, — IVIMHBI IPONETHEIX CTPOEHHH, IPUMBIKAIOIKX K orope Ne 2.

8.4.16 Tlpu onpepeneHny HaUOGONBIIMX aMIUIMTYJl KojebaHHMIl OTONOBKOB ONOp
(nondepMeHHBIX IMT) HeoOGXOAMMO YYMTHIBATE BAMAHHE Ha MepeMeleHUs
JOMYCKaeMBIX Npy cefiCMUYEeCKOM BO3AeHCTBHH TpeIlHH M IIacTHYecKHX Aedopmartuii
B Kene300eTOHHBIX KOHCTPYKUMAX ONOp. BiMsAHMe Ha XeCcTKOCTh HM3THGaeMBbIX
Kesne306eTOHHEIX KOHCTPYKLIMH TpelllMH M ILIacTHYeckux pAedopMauuil cnemyer

yuuThiBaTh cornacHo CIT63.13330.

9 TpaHcnOpTHDbIE TOHHE/IH H METPONOJHTEHbI]

9.1 TpaccupoBanHe TOHHeMe#H

9.1.1 TpaccupoBaHWe TPAaHCTIOPTHBIX TOHHENeH — TOpPHBIX (MepeBAaNbHBIX H
MBICOBBIX), TOABOAHBIX (IO PeKaMH, MOPCKHMH IIPONMBaMH M 3alHBaMi), TOHHeNel
METPOTIOIHTEHOB AOKHO BHIIIOMHATECA K3 YCIOBUA obecreyeHHs ux cefcMOCTOHKOCTH
IIpH 3eMJNIETPACEHUAX DAcYETHOH CHIBL M PEMOHTOIIPHTOAHOCTH HAa BCEM NPOTIKEHUM
TOHHEJA, BKITIOYas MOPTaibl M IPYHTOBbIH (ITOPOAHBIH) MAacCHB Ha MPUNOPTANbLHBIX H
3anTyONeHHBIX y4aCTKaxX TOHHENBHOro Nepexoa.

9.1.2 Tlpu Bri6ope Tpacchl cieayeT H3beraTh y9acTKOB C PE3KHM H3MEHEHHeM
reoMopdonTOryHecKMX YCNOBHH IO [NHHE TOHHENA, YYACTKOB C IOBBIHEHHO#H
TPeIHHOBATOCTRI) CKAJIBHOTO MAaCCHBA ¥ 30H TEKTOHHYECKHX Pa3ioOMOB.

9.1.3TIpn TpaccMpOBaHMHM TOHHENBHBIX I[EPEXOJOR  ClelyeT OTAaBaTh
IIpeanoyTeHHe BapuHanTaM ¢ 6oee riry6OKUMM 3a0XEeHHEM TOHHENA B OOHOPOLHBIX IO
ceicMHYeCKOM KEeCTKOCTH T[PYHTaxX C [epecevyeHHeM aKTHBHBIX MaruCTpalbHBIX
TEKTOHHYECKHX Pa3llOMOB NEPIEeHAUKYIAPHO HX MPOCTHPAHHIO U C yd4ETOM Xapakrepa
3aJleraHus IPyHTOBBIX BOA.

9.1.4 Tpaccy TOHHens uelecooOPasHO IPOKIAfBIBATE B ONArONPUATHEIX IO
CEHCMHYECKMM CBOHCTBaM TpyHTax (CKallbHBIX, KPYNHOONOYHBIX, MAaNOBIAMHBIX

nec4yaHbIiX, TBEPABIX I‘JlHHHCTBIX). He clIenyeT pasMeINATe TOHHEND B TEKYYEINTaCTHYHBIX
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H TEKYYHX DIMHUCTHIX IPYHTax, CeHCMHYeCKH HEYCTOHYUBBIX H NPOCATOYHbIX IPYHTAX,
KypyMax, 30HaX kapcTooGpasoBaHis M KOHycax BEIHOC2 OOIIOMOYWHOrO MaTepHama co
CK/I0HOB. ITpH HeoOXOOMMOCTH NepeceveH s 30H, CIOXKEHHBIX YKa3aHHBIMH TPYHTaMH,
JIOJKHBI DacCMaTpPUBATLCS BapvaHThl MX 00xoZa M YCHJIEHHS KOHCTPYKTHBHBIX
3]IEMEHTOB TOHHETA.

9.1.5 TpaccupoBaHMe TOpHEIX TOHHeleH M TOHHENEH MeETPONOJHTeHA B
cefiCMMYECKHX paloHaxX JOMKHO BBHINOJHATECS C YYETOM BO3MOXHOCTH CHIMXEHMA
CeHCMHUYECKOl ONAacHOCTH 3a CYeT [IUIaHMPOBOYHBIX, TEXHONOTHYECKHMX H
KOHCTPYKTHBHBEIX MEpPOIpHATHH, BKrmoyasd 3arinyblieHHe TOHHeNs M yKpeIUleHHe
IPYHTOB.

9.1.6 Jlns obocHoBaHusA BeIOOpa Tpacchl ropHBIX TOHHeNeH JuuHO# Gomee 500 M,
TOHHeNEeHi METPOTIOIUTEHOB H TOHHEJEH, COOPYXaeMbIX B 0060 CIIOXKHBIX HHKEHEPHO-
reONOTHYECKUX M THAPOreONOrHYECKHX YCIOBHAX, a TalKe MOXBOJAHBIX TOHHeineit
Heo6X0AMMO MNpHUBIEKaTh NPOQHUILHEIE HAYYHO-HCCIENOBATENBCKHE M IIPOEKTHO-
U3BICKATENBCKUE OPTaHH3ALINH.

9.1.7 Boi6op Tpaccsl rOpHBIX TOHHened mmuHOH Gonee 500 M Ha XeNe3HBIX H
aBTOMOOMIIBHBEIX Joporax kareropuit Il ¥ Belllle, CKOPOCTHBIX FOPOACKHMX JOpOTax H
TOHHeNelf METPOIIONUTEHOB ClIeAyeT IIPOBOAUTE C YIE€TOM pe3yasTaToB pabot nmo YUC
u CMP, BBINONHAEMBIX Ha OCHOBE IOJNEBHIX CEHCMOTEKTOHHYECKHMX H HHXXEHEPHO-
reoIorH4eckHX paboT, MHXEHEPHOTO aHanW3a MOCHeACTBHI 3eMJIETPACEHHH, NaHHbIX
ceficMopa3Belkd M MHCTPYMEHTAIBHBIX  H3MEpeHHH,  TNOJNYYeHHBIX  Ha
CeHCMOMETPHYECKHX CTAHLMAX, a4 TAKKe MPUMEHEHHs YHCIEHHBIX METOMOB DellleHHs
3a4a4 HHXKEHEPHOH celCMOMNOTUH.

9.1.8 BeiGop Tpacchl TOABOAHEIX TOHHeNeH CclefyeT NPOBOAWTH IO AAHHBIM
HH)KCHEPHO-TeOJIOTHYECKHX,  HHXXEHEPHO-CeHCMONOTHYECCKHX,  IHAPOJOTHYECKHX
H3BICKaHMH, CTATHCTHKH THAPOMETEOPOIOrHiecKiX Habmoaenuit u rugpomerpud. [Ipu
PAacTONOKEHHUH TPACCH! TOHHENS NOJ MOPCKMMH NPOIUBaMH (3aJIHBaMM) A/ BapHAHTOB

c KOHCprKHHeFI TOHHENA 110 TEXHONOTHH «3aBOJHBIX CEKLUMA» H606X0)1HMO Y4HTBIBATh
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BO3MOJKHBIE NMapPaMeTpPhl BOJIH LIyHaMH, BBI3BIBAEMbIX TEKTOHHYECKHMH [OABHXXKAMH Ha
JHE OKeaHa, i X HaNPABJIEHHOCTH M0 OTHOIIEHHIO K TPacCe TOHHEIA.
9.1.9 PasmelieHde CTaHUMHA METpONONMTEHA HA YYacTKax, mepeceKaeMBIX

TEKTOHUYECKMMHU pa3jioMaMi, HE JOMYCKaeTC .

9.2 OcHoBHbIe TPeGOBAHMS K KOHCTPYKUHH

9.2.1 KoncTpynpoBaHHe TOHHENbHBIX OGAENOK CHEAyeT BEHINONHATD C YHETOM
CIIETYIOILMX MPUHLNIIOB:

- YMeHbLIEeHHs HanpshkeHu B 0OeNKe 3a cYeT BbI6opa ee GOPMBI U palHOHAIBHOTO
pacnpezieneHHs 110 CEYEHHIO Mace ¥ )KeCTKOCTeH;

- CHUKEeHMA CEeMCMMYECKHX HArpy30K Ha OOeNKy TOHHeNs 3a CueT yBelddeHHs
ceHCMUYeCKOH JKeCTKOCTH TIPYHTOB OKpPYXXalOIIero MAacCHBa [yTeM MpOBEIeHHA
MEpOIIPUATHH 10 €ro HHBEKIIMOHHOMY YKpPEILIEHHIO, AHKEPOBaHHIO 001eTKH B MACCUB U
mp.;

- nornoweHus AedopManuii BAONb OCH TOHHENA aHTHCEHCMHYECKUMH LIBaMHU.

9.2.2 Tlpu nepeceyeHUH TOHHENEM CIIOS ¢1abbIX FPYHTOB (MJIOB, MATKOIUIACTHYHEIX
IMIMH H T. 1) clefyeT NpeAyCMaTpHBaTh CHEeLHaNbHBIE MEpBl 10 HX YIIOTHEHHIO,
3aKpeNJICHUIO HITH 3aMeHe.

9.2.3 I'lpu ceficMUYHOCTH Y4acTka CTpouTesbeTBa 7 6annoB u 6omnee o6a3aTeIEHEIM
sBIgeTcs npumeHenHe obpenxu. KoncTpykuwa obpenku momikHa OBITE mpoBepeHa
pacueToM Ha ceficMocTolikocTh. Ilpu pacyeTe BpPEMEHHOH KpemH €O CPOKOM
3KCIUTyaTauus Ao 18 Mec ceiicMudeckoe Bo3aeiicTBHE NOITYCKAeTC HE YUHTHIBATS.

9.2.4 TTpu pacyeTHOM ceficMuuHOCTH 7 6anNoB B CKAJIBHBIX IPYHTAaX AOMYCKAeTCH
MpUMeEHeHe HaOpBI3rGeTOHHOH 00MeNKH B COYETaHHH C aHKepaMH i obecredeHus
MOJIHOTO CLEIUIEHHS C TPYHTOM.

9.2.5 lIns cHWXKEHHS HaNpsOKeHUH B CEYCHHAX OO4eJIKM ropHblE TOHHENH
TIPOEKTUPYIOTCA C Kpyrosoii 1u6o noakosoobpasHoii o6aenkoi ¢ o6paTHLIM cBogoM. Bes
obpaTtHoro cBoja OETOHHbIE U Jxele300eTOHHBIE OOAENKH MOMKHEI YCTpaWBaThCi C

3a/esIKO HKHeH 4acTu CTeH B MaCCHB CKalbHOTO TpyHTA.
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9.2.6 Tlpu pacuerHoii ceficMu4HOCTH 9 GaIOB MPOEKTH TOHHENER ANMHOHE Gonee
700 M Ha XeNe3HbIX ¥ aBTOMOGHIBHEIX Joporax kareropuil I ¥ Bblllle B CKOPOCTHBIX
TOPOJCKHX JIOPOrax IpH TEXHHKO-3KOHOMMYECKOM OGOCHOBAHMM MOTYT BKIIIOHATH B
cebs cepBHCHBIE TOHHENH C BO3MOXHBIM HMX MCIONB30BAHMEM KaK Ay6mepoB s
aBapUITHOTO MpPOE31a BOCCTAHOBUTENEHON TEXHUKH U 3BaKyalldy I1aCCAXKHPOB.

9.2.7 Ina y4acTKOB nepecevyeHHs: TOHHENEM aKTHBHBIX TEKTOHHYECKHX Pa3/iOMOB,
IO KOTOPBIM BO3MOXKHA IOABH)XKA MACCHBA FOPHBIX [OPOA, NP COOTBETCTBYIOLUEM
TEXHUKO-3KOHOMHYECKOM OOOCHOBaHMM HEeOoOX0OMMO TpeaycMaTpHBaTh YBeIHYeHHe
TIONEPEYHOr0  CedYeHHWA  TOHHENS € YYeTOM  BEpOATHOM  aMIUIMTYIBI
ceCMOTEKTOHHYECKOrO pa3phlBa FOPHAIX IOPO,.

9.2.8 IIpu paspaboTke KOHCTPYKUHH ToHHenel anuHo# Gonee 700 M B paifoHax
celicMMYHOCTBIO 9 6GannoB clefyeT NPOBOAWTH pacHeTHO-3KCIIEpHMEHTANbHbIE
HCCNeNoBaHMA MJIi YTOUHEHWM pabOThl KOHCTPYKIMH B CIOXHBIX HHXXEHEpHO-
reoJIOTHYECKHX YCIOBHAX H METONOB pacyeTa KOHCTPYKLHI.

9.2.9 I'lpu pacyetHo# celicMuuHocTH 8 u Gonee 6amioB 06Ae/Ky TOHHENEH clneayer
[POEKTHPOBATL 3aMKHYTOH. IS TOHHeneH, COOpYXaeMBIX OTKPBITHIM CIIOCOOOM,
clienyeT NpHMEHATH HeNbHOCEKIHOHHEIE COOPHbIE HITM MOHOUTHBIE KOHCTPYKIIUH.

9.2.10 'opHBIE TOHHENH, COOPYXaeMhleé B CKANbHBIX TPYHTaX, IJIS CHIDKCHH
CEeHCMHYECKUX HaNpsKeHUH CleQyeT IpOeKTHPOBaTh B Ciyvae HCHONB30BaHUA
MOHOJMTHOTO GETOHA UK JKeNe300eToHa ¢ ABYXCIIOHHEIMM 00eNKaMH ¢ pasae/ieHueM
HarpyXeHHOTro CJIOA U OCHOBHOTO HECYILEro BHYTPEHHEro CIIOA THMAPOU3ONALMOHHBIM
MaTepHaIoM.

9.2.11 Ha npumopTanpHbIX y4acTKax TOHHENA NpH TONINMHE CJIOA IpyHTa Hal
CBOJIOM MeHee Tpex HaHOONBIIMX pa3MEpoB [ONEPEeYHOro cedyeHHsA BbIpabOTKH
Heo0X0IMMO NPHUMEHATH XKeJe300eTOHHbIE WITH METaIHYecKHe 00deKH.

9.2.12 JIna neperoHHBIX TOHHENIEH METPOMOIMTEHOR NPH 3aKPHITOM cniocobe paGoT
INPUMEHSIOTCA KpYroesle 0O4ENKH, IPH OTKPHITOM Clocobe — LeIbHOCEKIHOHHbIE UK

MOHOJIUTHBIE, I CTAHUHOHHEIX TOHHEEH — OAHOCBOAYATHIE KOHCTPYKLIHH. DneMeHTH
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cbopHBIX 06MENnoKk HEOOXOMMMO COEAMHATh MeXIOy coGOM CBA3AMH pPacTsXKEHUS B
TUIOCKOCTH IOTIEPEYHOTO CeYEHHS TOHHENs (apMHUpOBAHHEM, CBapkoif, 60NTOBBIMH H
CKOOOBEIMH COEIMHEHUAMH H T. I.).

9.2.13 TpaHCNIOPTHEIE H MEIIEXOAHEIC TOHHENN B JOPOXHBIX HACHIIAX ZOTYCKaeTCs
COOpYXaThb M3 MeTalM4eckKuX ropHpoBaHHEIX 00ONOYEK 3aMKHYTOTO KOHTYpa MIH
NOIKOBOOOPA3HOTO HONEPEYHOTO CEYEHHS € OMMPAHHEM HX Ha MAIOCKMMAaeMBIi IPyHT,
(yHIaMEHTB! MEJIKOTO MM TIIyOOKOT0 3aJI0KEHHU.

9.2.14 CeficMOCTOHKOCTE ~ MOHONMTHBIX  TOHHENBHbBIX  KOHCTPYKUME  NpH
PaclpoCTpaHEHHH TPOMONBHBIX CeHCMHYECKHMX BOJIH BJONb OCH TOHHENA JOMKHA
obecrieunBaThCA AHTHCEHCMHYECKMMH Je(OPMalMOHHBIMU ILIBAMH, TNPU3BAHHBIMH
npefoTBpaliaTh 00pazoBaHMe paspolBOB B obnenke ToHHend. KoHcrpykuus
aHTHucelicMM4ecKOro AeOPMAUMOHHOrO INBAa JIOMDKHA  JOMYCKAaTh  B3aHMHBIE
NpOAONbHBIE CMEILEHUS CMEXHBIX yJacTKoB o6aeinku 6e3 CHIOBOro B3aMMOACHCTBHA
npy obecriedeHny THAPOM3OJALINM TOHHENA. PaccTosHue mexay nedopMaltMOHHbIMH
LIBAMH ONpEAIEIIACTCS PACIETOM.

9.2.15 B Mectax mepecevyeHHs TOHHENEM AaKTUBHBIX TEKTOHHYECKHX Ppas3jioMOB
clelyeT yCTpauBaTh MAOMONHHUTENbHBIE AHTHCEHCMHUYECKHE BBl C YCHIEHHBIM
apMHpOBaHHEM  IPUJETralollMX  yYacTKOB oOOmenxku U yBeNHMYEHHEM  npH
COOTBETCTBYIOIIEM TEXHHKO-3KOHOMHYECKOM OGOCHOBAaHMM ITOMEPEYHOro CedeHHs
o6xenKu Ha MpUIEralIyMX Y4acTKax Ha MPOTSKEHHH, ONpeJeNeHHOM C Y4eTOM AaHHBIX
FOPU30HTANBHOrO Pa3sBeI0YHOro 6ypeHHs, HO He MeHee MATH HauGONBLIHX MoepeYHBIX
cedeHHH BHIPAGOTKH C KaXIOH CTOPOHEL.

9.2.16 Ilopransl  TOHHenme#t B  ceficMHueckux paiioHax  peKOMEHAyeTcs
NpOEKTHPOBaTE B 3aBHCMMOCTH OT COCTOSHHS IDYHTOB Ha MOAXOJAaX K TOHHENIO
BPe3HBIMH HWJIM BBIHOCHEIMH, KaK OpaBUNO, Kene3o0eTOHHBIMH C 3achIMKOi U
ynonoxeHueM nobosoro otkoca. [Ipu pacuetHoif ceficMuaHocT 7 Gansos fomyckaercs

npuMeHeHHe OGeTOHHEIX TNOPTaJOB B YCTOMMHMBBIX CKalbHBIX [pYHTax ¢
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XKene3o6eToOHHBIMH TO6OBBIMH NOANOPHBEIMH CTCHAMM € I1apaneToM Hall IIOBEPXHOCTBIO

OTKOCa BBICOTOM He MeHee | M.

9.3 Pacuersl Ha ceCMOCTOHKOCTE

9.3.1 Pacuer TOHHeNBHBIX OOMENOK B CEHCMHYECKMX palOHax BHINOMHAIOT 110
TIEPBOMY NpeAeIbHOMY COCTOSHHIO!

- Ha OCHOBHEIE COYETAHHUs HArpy30K;

~ ocofble CcodYeTaHHA, BKIIOYAIOILME IIOCTOSIHHBIE HArpy3kH W CceHCMHYECKoe
BO3JEHCTBHE.

9.3.2 PacyeTHas cCceHiCMHYHOCTE JUIi KOHCTpYKHME TOHHENA OIpENeNseTcs
NPEHeNbHO NOMYCTHMEIM CeMCMHYECKMM DHCKOM (KITaccoM CeHCMOCTOMKOCTH) 1o
Tabmuue 4.1.

9.3.3 KoHCcTpyKusU TOHHeneH pacCUMTHIBAIOT Ha celicMHYecKHe BO3ZeiCTBUA C
Y4YETOM CBOMCTB OKPYXaIOLIMX I'DYHTOB METONaMHM MEXAaHHKH CIUIOLIHBIX CPeX HIH
CTPOMTENBHOM MexaHMKH B COOTBeTCTBUM ¢ Tpebosammamu CIT 120.13330 u CII
122.13330. HampsxeHuss B obnenkax ToHHeneH OT ceHcMMYeCKHX BO3HCHCTBHI
CYMMHPYIOT C HalIps>KEHHEM OT MOCTOMHHBIX Harpy3oK.

9.3.4 O6penku ToHHenei riTy60KOro 3aN10XKeHHUs (PacCTOSHHE OT LLEIBrH CBOJA 10
3eMHOI TOBEPXHOCTH COCTABJIAET HE MEHee TpeX MaKCHMANLHEIX ITOTIEPEYHEIX Pa3MEPOB
BBIPaGOTKH) pacCHMTHIBAIOT HCXOAA M3 ompeleneHus (npunoxerue E) mis xaxmoro
HOPMaNbHOTO ceveHus OONENKH TOHHENs yria najeHus IPONONBHBIX M TIONEPEUHBIX
BOJIH, NIPH KOTOPOM B JaHHOM CEYEHMH HOPMANIbHbIE TAHICHLMANbHbIE HApXKeHH:
NpHOOPETAIOT IKCTPEMAILHEIE 3HAYCHUSL.

9.3.5 JIns npenBapHUTENbHBIX PACUeTOB NPH OTCYTCTBHM TOYHBIX XapaKTEPHCTHK
[PYHTOB Ha KOHKPETHOM Y4aCTKe TOHHeIA celficMHYeckyue HOpMANbHBIE U KacaTe/IbHBIE
HalpsKeHH B  H30TPONHOM MaccuBe, BO3HHKalOMe Ha OECKOHEYHOCTH 10
NPOM3BOJNIHBIM ~ B3aUMHO-TIEPNEHAWKYJAPHBIM  HalpapieHHAM  OT  AeHCTBHA
celiCMHYeCKUX BONH CIKATHUA—PACTSKEHMS M CABUra, PeKOMEHAyeTcA ONpeAeNATh Mo

naHHBIM Tabauuel XK. 1 npunoxenus XK.
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9.3.6 PacdeTHl TOHHENEl, COOPYXAeMbIX OTKPBITHIM CIIOCOGOM, BBITONTHSAIOTCS Ha
JeHCTBHEe HHEPUHOHHBIX CHJI OT MacC [pyHTa H KOHCTPYKUHHM TOHHENS MpH
BEPTHKA/ILHOM ¥ FOPU3OHTATEHOM HalpaBieHHAX celicMHYeCKOTr0 BO3AeHCTBHAL.

9.3.7 Pac4eThl Ha NPOYHOCTH NEMEHTOB KOHCTPYKIHMM M OCHOBAHHH TOHHeNeH
BRIMOJTHAIOT ¢ y4E€TOM 0COOEHHOCTEH KOHCTPYKIMH H TEXHONOIHM [IPOM3BOZACTBA paboT,
a TaK)Xe M3MeHEeHHs CBOHCTB IPYHTa, OeTOHa, CTAJIN, CBAPHLIX H APYTHX COeNHHEHMH NpH

ceiicMmyeckoM BosaeicTauu 1o CIT 14.13330.

10 BogonponyckHbie TPyGbI

10.1 B ceficMupyeckux paiioHax CHeNyeT [PUMEHATb, KaK INpaBHIO,
%ene3obeToHHblE M MeTalaudeckue TpyObl. Bum TpyOsl M pasMepsl nomepeyHoro
CedeHHA KOHCTPYKLMH JOJDKHBI OBITh OOOCHOBaHBI PAacdeTOM Ha Harpysku ocoboro
couetanus o 'OCT 27751 u He IPOTHBOPEUHTE TPEOGOBAHHAM APYrUX HOPM B 06J1acTH
TPaHCIOPTHOTO CTPOMTENLCTBA.

10.2 BetoHHble TPYOBI C KOHCTPYKTHBHBIM aHTHCEHICMMYECKMM YCHIEHHEM
JOIYCKaeTC IPHIMEHATH B palioHax ceCMHYHOCTBIO 7 1 8 Gainos.

10.3 KoHCTpyK1LIMH BOAOMPOMYCKHBIX TPYO MOMKHBI obecneuuBath GezomacHBIH
MpOIycK BOJHOIO [OTOKA, YAOBIETBOPATH TpeGOBaHMAM MIPOYHOCTH (YCTORYHBOCTH), He
noxseprathcs (U3MYECKOMYy H3HOCY, NPH KOTOPOM BO3HHKAeT HeOo0XOAMMOCTh
NpeKpaleHys MX SKCIIyaTallH, He HCMbITHIBATh OCAAKH, HapyIIAlOMUe HOPMaIbHYIO
AKCINTyaTaIHIO,

10.4 B mepHol BECEHHEIO TIONOBOABS M BHINANCHHS JIMBHEBBIX JOXIeH
BOZOMPOITYCKHEIE TPYOBI JOMKHEL OGECTIEYHTS NPOIMYCK naBojka 6e3 pa3MbiBa HackineR
JUI COXpaHEeHWsI MHPOIYCKHOH crocoOHocTH MyTeft cOOBIIEHHSA, AOCTATOYHOH A
BBITIOIHEHHS aBapUIHO-CcHiacaTeNIbHBIX PaboT B 30HE paspyILMTENLHOTO 3eMIETPACEHNS,
COBMABILErO IO BPEMEHH C MABOJKOM.

10.5TIpy  QopMHpoBaHMH CTOKOB, NPEBBILIAIONIMX PACYETHEIE, CO3NAIOTCH
GnaronpHATHbIE YCIOBHS I GHIBTpALMH BOABI Yepes TEIO HACKIIH M OCHOBaHHe TPYGBI

¢ BoIMBIBaHHEM (cyddosueii) sacTu rpyHTa. B3pelunparouiee JeiicTBUE BOIBI B IPYHTe
a7
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¥ ruaponuHaMiyeckoe (GHIBTPaLHOHHOE) NaBIIEHHE, a TAKKe YMEHBLIEHHE YIeIbHOTO
CLEMNEHUs M Yria BHYTPEHHETO TPEHMS TPYHTOB NpH 3aMaduBaHHH CNOCOGCTBYIOT
noTepe YCTOHYMBOCTH HH30BOrO OTKOCA HACHIIM M pa3spyLICHHIO KOHLEBBIX 3BEHBEB
TpyO5I

10.6 B celicMuyeckux paiioHax AN yMeHbLIEHHS ONaCHOCTH pa3pylleHHs Hachinei
H BOZIOTIPONYCKHBIX TPYO Ha jKele3HEIX foporax obueit ceTn kateropuii 1V 1 Beile npu
[aBOJKax BEPOATHOCTH NPEBLIIEHHUs paCYETHBIX PACXOXOB BOJBI TPYOaMH MPHHAMAETCs
paBHOH | %, KaK I COOpY)KeHHI, TIepephiB ABIKEHHS HO KOTOPBIM HE JOITyCKaeTCH.
Jna Haceine# ¥ BOAONPONYCKHEIX Tpy6 Ha aBTOMOOGMNBHEIX Joporax kareropwii IV n
BBIIIIE BEPOATHOCTH NPEBBIIIEHMA MaKCHMANbHBIX pacxofoB mnpuHuMaercs mo CII
35.13330, xak 1711 pafOHOB C MATOPa3BUTOH CETHIO aBTOMOOH/BHEIX JOPOT.

10.7 Ana npenoTspaineHns QUIBTpaluy BOJBI Yepe3 HAChilb HEOOX0AMMO:

- YKJI8[BIBaTh HA OTKOCEI HAaCHINK MoJ yKpereHHe (MaTpausl PeHo, reopemrerka)
FeOCUHTETHYECKHE MaTepHalbl, IpoIMycKaloliiie BOAY, HO 3afepKuBalollie YaCTHLbI

TPYHTa;

- ¥YKj1aabpIBaTh HA OTKOCHI HACHIIIM TI0X YKPETINEHNUE MaTepUalibl, HE IIPOIIyCKaIOINe
BOJY;

= YKpPEIJIATE OTKOCHI MOHOJIUTHBIM GeToHOM ¢ BOJOHCTIPOHULIAEMOCTEIO HE MEHEE
W6.

10.8 ITpu ycTpoiicTee TpyObl Ha OOpTY jnora W 3achllIke TallbBETa [NTHHUCTBIM
IPYHTOM INPOMCXOAHT 3aMauyMBaHHe HIDKHUX CJIOSB HACBHINIH, YTO MOXET MPHBECTH K
OIION3aHHUIO OTKOCOB. HJ'I}I NOBBILLICHUA YCTOI;‘I‘{HBOCTH OTKOCOB clengyeTr
npeycCMaTpUBaTh 3aChINKY TalbBera KPYyNHOOONOMOYHBIM HPEHHDYIOLUIMM TIPYHTOM
HIDKE BXOJOHOTO OT0JI0BKa TPYG6HI.

10.9 Tloteps ycTOHYMBOCTH OTKOCOB HACHIMH TNpPH 3€MIIETPSCEHHMH BRI3BIBAET
paspylIeHHE KOHLEBLIX YYacTKOB TPy® B 30He cronsaHms rpyHTa. JIna Hacemeidl u
BOZIONIPOIYCKHEIX TPYO Ha aBTOMOOHIILHEIX Aoporax kateropuii 1V u Belille BepOATHOCTD

NpeBLIIIEHH] MAaKCHMAlbHBIX pacxomoB mnpunumaercs no CIT 35.13330, xak ans
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pafioHOB € MaJOpa3sBUTOH CETbIO AaBTOMOOMJIBHBEIX gmopor. [JINs  moBbillieHHs
YCTOHYHBOCTH OTKOCOB HAaChllb MOXeT OLITE apMHpPOBaHA TCEOCHHTETHYECKHM
MaTepHAIOM.

10.10 JTonroBe4yHoCTh TPYO ONpesesseTcs BHIGOPOM MONOKEHHs Tpy6hl B ILUIaHe H
B npodune, crocoG6oM ONUPaHUA Ha TPYHT, MATEPHANOM KOHCTPYKIMH, pa3MepamMu U
¢dopMoOii TIOMEPEYHOro CEYCHHs, 3ALIMIUCHHOCTBIO OT arpecCHBHOrO BO3JeHCTBUA
OKpYXalolleH cpelipl, PacyeTOM Ha Harpy3kH W BO3AEHCTBUS OCHOBHOTO H ocoboro
coveTaHusl, BKIIO4as celicMUueckoe BO3AeHCTBHE.

10.11 PacueTHslit cpox cmyx#Obi BORONPOIYCKHEIX TPYO B celicMHYeCKHX paifoHax
B JHUaNa3oHe BO3MOXHEIX 3HaueHuit or 50 mo 100 ner onpexenser reHepanbHbIH
NPOCKTHPOBLIHK MO COrIIaCOBAHUIO C 328Ka3YMKOM.

10.12 Uctuparomee Bo3ZeHiCTBHE Ha BHYTPEHHIOI IMOBEPXHOCTH METAIMYECKHX
ropupoBaHHbIX TPYyO OKa3kIBalOT B3BELIEHHbIE B BOJE M IEpeKaThiBaeMble MO JHY
BOZIOTOKA MHHEpAbHbIe YaCTHI[BI HAHOCOB, OBICTPO UCTHPAIOLIME LIMHKOBOE MOKPALITHE
CTANBHEIX TPY6 ¢ mocnemylolleit 31eKTPOXUMHYECKOH Koppo3ueH cTanu.

10.13 Inn  ocnaGneHWsi aKTUBM3HPYIOLLMXCA B PpE3YNBTATe 3&MIETPICEHHS
npouLeccoB abpa3suyd M 3aMIMBaHUs CTAIBHBIX TPYO HEOGXOOHMO YKPENNATE OTKOCHI
HachkInei 1 BbIeMOK, MOCTaB/IAIOLIMX IPH Pa3MblBe YaCTHIIEI TPYHTa B BOLOTOKH, a TaKkKe
CO344BaTh Iepell BXOAOM B TPYObl HAKOMUTENERHEIE eMKOCTH (6accefiHBI aKKyMyJIsSLHK
HaHOCOB) AN OCKIEHUA U HAKOIIEHHS TECYAHBIX, HIIHCTRIX ¥ TIMHUCTBIX YaCTHIL

10.14 BxcnnyarauuoHHbIE OpraHU3aLiy 0053aHb! BBITOIHATE OCMOTPB! HAChINEH U
BLIEMOK TI0CJI€ JIMBHEBRIX A0XKAEH U 3eMIETPACEHHMH, IPOBOJAUTH PabOTHI 110 THKBUIALHH
IIPOMOMH M MECT CIO/13aHKs TPYHTA, & TAIOKe TI0 OUHCTKE HAaKOIMUTENbHBIX 6acceHOB OT
HaHOCOB,

10.15 [Ipy MHTEHCHMBHOM pa3BUTHH 3JEKTPOXHMHYECKHX IPOLECCOB, KOTOPHIE
NOPakatoT B IIEPBYIO Ouepelb HHKHIOW [TOTOBUHY BHYTPEHHEH MOBEPXHOCTH CTANILHBIX
Tpy6, HEOGXOOMMO TpH NPOEKTHPOBAHHMH OLEHHBaTh cpok cuyxbel Tpy6 H

TNpeayCcMaTpUBaTh Mephl 3aLIUTEl UX OT KOpPO3WH (npunoxenue I).
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10.16 HepanHOoMepHas ocanka HACBIIM Hajl METATHYECKOH ro¢pHpOBaHHOMR
Tpy6OH, SHaUHTENBHOE HCKaXeHUe GOPMEI [TONEPEYHOro cedeHus Tpy6bl, BOSHHKAIOIIHE
TpH cnabhIX 3eMAETPACEHHAX, CBUASTENBCTRYIOT O HEAOCTATOYHOM HITH HEPABHOMEPHOM
YIUIOTHEHHH IPyHTa Hackiny. ITosiBneHue Takux neeKTOB CNY)XHT OCHOBAHHMEM I
NPHHATHSA MeEp NO YCHIEHHIO TpyOBI, HampaBNEHHRIX HA [PEJOTBpAIllEHHE ee
pa3aBNMBAHHs MIPH 3eMNETPACEHAY PACUETHON CHIIBL.

10.17 Ipy OTCHIIKE ¥ YIITOTHEHUU TPYHTOBBIX HPH3M JOMYCKAETCS YMEHBIICHHE
FOPHU3OHTAIBHOTO JHAaMEeTpa MeTaUMYecKHX rodbpHpoBaHHbIX Tpy6 He Gomee 3 % ero
HOMMHaJIbHOTO 3HaveHus. [IpenensHble AedopManyy TONepPeYHOro cedeH s Tpy6s! npu
3aBeplIEHHH OTCHINKM IPYHTa Hachlli He JONKHBI NpeBslluarh 5 % HOMHHAJBHAIX
3HaYEHUH TOPH3OHTANBHOTO U BEPTHKANBHOIO IUaMeTPOB.

10.18 Ilnn npenoTBpalueHus: BHE3AITHONO OTKa3a MeTannuyeckod roQpupoBaHHOM
Tpy6bl crenyeT duxcHpoBaTh AeOpMALMIO €€ MOMEPeYHOro CeYyeHUss Ha MOMEHT
3aBepIIEHHs CTPOHMTENBCTBA W BO BpeMs IOCTENYOWMX oOcienoBaHuil, B TOM YHcIe
nocne 3semierpsAceHuit. Ecou HavaneHele npedopmanmM KOHCTpYKUMH OiM3ku K
NpefeNEHO JOITyCTHMBIM 1 HabmogaeTcs HX 3HAYUTENBHOE YBENHYEHHE BO BPEMEHH, TO
cocTOfHHE O0OBEKTAa paccMaTPUBAETCA KaK HEYIOBIECTROPUTENBHOE IO KPHTEPUIO
NpOYHOCTH  (YCTOHYMBOCTH)  METANNOKOHCTpYKUMii ¥ Tpy6a  mogmexur
He3aMeA/IMTeTbHOMY PEMOHTY (YCHIIEHHIO).

10.19 Bribop ¢opMel 4 pasMepa HOIIEpeYHOr0 CEYCHHMsS rOQPHPOBaHHOH TPYOH!
JWKTYeTCH pacueTHOH CelCMHYHOCTBIO, BRICOTOH HACHINM, OTPAHHYEHUAMH HAa YPOBEHb
BOJBI EPeX BXOIOM B COOPYXKEHHE H Ha aKKyMYJ/ISALHIO PEUHBIX HAHOCOB IIepell BXOAOM
B Tpy6y, HEOOXOAMMOCTBIO COXPaHEHHs. THA BOJIOTOKA MO JNIHHE TPYOEI B €CTECTBEHHOM
COCTOSSHHM B MecTax [IpOXOJa LEeHHBIX MOpol peib, TEXHONOrMYeCKUMH
NIPEMMYILECTBaMH, 2KOHOMHYECKUMH U SCTETHYECKHMU COOOpaKeHUAMH.

10.20 JKeneszobeTonHHIe QyHIaMEHTHEIE TPYOH! CO 3BEHBAMH 3aMKHYTOTO KOHTYpa

u cbopHble 6echyHnaMeHTHBIE TodpUpOBaHHblE METANNHYECKHe TpYOB Kpyrioro

50



Ci 268.1325800.2016

MONEpeyHOro ceueHuss AUaMeTpoM Ao 1,5 M AOMYyCKaeTcs NpHMEHATH B CEHCMHYECKUX
paioHax 6e3 orpaHuueHys mo 6anIbHOCTH paiioHa.

BechpyHnnamenTHoie roppHpoBaHHble TPyObl mauametpoM Gosee 1,5 M, a Taioke
KpyTJible LENBHONMTEIE MOTYT NPHMEHATECSA B paifoHax celicMH4HOCThIO A0 8 6amnos

BKIIIOYHUTEIIBHO.

Npumeyanus

| Ha pekax ¢ Kap4exofoM MO Topuam Tpy® AN NpedOTBPAUIEHHA 3aCOPEHHA IUILIBYIIMMH AEPEBbAMY CICHYET
YCTpaHBaTh CETHATRIC WK APYrHe OrpaXAeHHUs.

2 [Tpu Gonbliix AHAMETPAX MONEPEHHOTO cedeHHA TPYGhl CENyeT NPUMEHATS CNEUHATEHBIE MEph! TPOTHB NOTepH
ycToiuuBOCTH ropupoBaHHOR 060NOUKH BO BpEMA YIUIOTHEHHA IPYHTa 3aCBINKH ¥ NMPH CEHCMHYECKOM BO3ACHCTBHM, B
0co6eHHOCTH TPYOBI CO CKOIEHHBIMH KOHLIAMH.

3 CoprameHT cGOPHBIX 2MEMEHTOB METAITHUECKHMX TPYD BCEX THNOB ONMpenenfeTca o pacyuery.

10.21 Dnnuntryeckue TpyOBI ¢ PACHONOKEHHONW NOPU3OHTANBHO OONBIION OCBHIO
TIOTIEPEYHOr0 Ce4eHUs CleqyeT NMPUMEHATh B HachiNAX HeOOMbIION BRICOTE, @ TAlOKE B
TeX Ciy4asX, KOrfa yWMpeHHe HMXKHel dacTu TpyObl kenatensHo BO u3bexaHue
06pa3oBaHus NOANOPa IPH HU3KMX YPOBHAX BOABI B BOAOTOKE.

10.22 B 1pybax ¢ MnoCKMM AHHLIEM M3 CTaJbHBIX rOQpPUPOBAHHEIX JTHCTOB MIH
OHUILEM, OUEPYEHHBIM 10 KpUBOH GONBLIOrO pajuyca, AaBjeHHEe Ha TPYHT MOJ IIATaMH
BEpXHEro CBOJa HAYMTENBHO Oosblie, yeM mocpepuHe obpaTHoro ceoja. Ecnu rpyHt
OCHOBAHHSA HE MMEEeT JOCTATOYHOH Hecyumlell CnocoOHOCTH, TO HOJ NATAMM CBOJA
pa3sBHBAIOTCA TOBBLILUEHHbIE OCaiKH, a JHHINE TPyObl MO €€ OCH MpPHUIOJHHMAETCH
OTHOCHTENBHO MAT CBOJAA. Bo3HMKarolMe Npy celicMHYeckoM BO3ZAeiiCTBHM OT M3ruba
IHHIA HAMpPSKEHUS MOTYT MPUBECTH K HEAONYCTUMBIM AehOpMaLHUiIM KOHCTPYKLMH,
4TO ClIeAyeT MPOBEPATH PACYETOM.

10.23 Tlpu cnabbix rpyHTax CTPOMTENEHOH TUIOLUAJKM B paifoHax CeHCMHYHOCTBIO
Jo 8 6an0B BIIIOYUTENEHO MOTYT IPUMEHATHCS CBOAYaThIe (apOYHEIE) TPYObI, BEpXHAS
HYacTh IONEPECYHOI0 CEYCHHA KOTOPBIX BBEITIONHACTCA M3 CTaJIbHBIX I mbpnpoaam-mx
JIKCTOB, & HHXXHAA YaCTh YCTPaMBaeTCs B BHAE IIOCKOH MM NEpeMEHHOH N0 TOJILIHHE

xKese306eTOHHOM MIKUTHI, YKIaAsIBaeMOH Ha OTCHINAHHBIA CJOH KpYyIHOOGIOMOYHOTO

TpyHTa.
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10.24 MHoroo4koBsle TpyOB! NOITYCKAETCs IPHMEHSATH NPH MepecedeHNH JOpOroi
CPaBHUTENBHO LIMPOKUX BOJHBIX Nperpan. Takue coopykeHus B Gonblieii cTeneHy, 4eM
OTHOOYKOBBIE TPYOBl, CKIIOHHBI K 3aMnuBaHui0. ECTH NIPH CTPOMTEJLCTBE NPOBOIAT
HCKYCCTBEHHOE YIIMpEHHE pyclla BOJOTOKA, €ro Yy4acTKH, PpaclloJOXEHHBIE 3a
npefenaMH eCTeCTBEHHOT0 PyClla, NOABEpraioTcs HHTEHCHBHOMY 3aI0JIHEHHIO pedHBIMH
HaHocaMH. B nojoOHbIx ciy4yadx HeoOXOAMMO pacCMOTPETh BapHaHT NepecedeHHs
BOJOTOKA AOPOTOH MO MOCTY.

10.25 Cryuaiineiii xapakTep NaBOAKOB M 3eMIETPACEHHMH, CIOXHOCTH (PU3HKO-
XHMMHYECKHX NPOLECCOB KOPPO3HH OETOHA H CTalM, BIMSAHUE IIIOXO MPOTHOZHPYEMBIX
KNUMaTHYECKUX U TEXHOTEHHBIX BO3AEHCTBHI, BKITIOYas aBapHiHbIe cOpoCH B BOZOTOKH
HPOMBEIILTEHHEIX U GBITOBBIX CTOKOB, TPeOYyIOT OpraHu3alyy NepHOAMIECKOro 0OCMOTpa
KOHCTPYKUHMH BOJOIPOITYCKHBIX TPYO DU MX 3KCIITyaTalHH.

10.26 Ins obecneueHns HENPEPEIBHOCTU M 6E30MaCHOCTH ABHXKEHHS 1O JOPOraM B
ceiCMMYECKH OIAaCHBIX paloHaX, JOCTIMKEHHWA pPacyeTHOTO CpOKa  CIyOHI
MeTalInyecKkux rodpupoBaHHBIX TpYG cliefnyer BBIIONHATB pabOThl MO MX PEMOHTY
(mpunoxenue JI) Ha OCHOBe aHamn3a (HaKTHIECKOrO COCTOSIHHS KOHCTPYKLUMi,

BbISIBJIAEMOTrO IIPH OCMOTpax ¥ 06CIe0BaHHH COOPYXEHHMH.

11 IToanopHbie cTEHDbI

11.1 I'lpu orpanmyeHHOH BBICOTE AOIYCKAIOTCA K IPIMEHEHUIO!

- KOHCTPYKIHH U3 6€TOHA C KOHCTPYKTHBHBIM apMUPOBaHHEM;

- KOHCTPYKLHHM M3 KaMEHHOH KIaAKH Ha pacTBOpE, YCHJICHHOH KOHCTPYKTHBHO
apMUpOBaHHOMH GeToHHO# py6auikoi;

- 3aMOJHEHHEIE KAMHEM PSKH U3 METAILTHYECKUX 3JIEMEHTOB;

- 33aaHKEepEHHBIE B TPYHT CeTYaThiec rabHoHsL

11.2 Beicora cTeH, cuuTas OT NOAOWBH (GYHNaMEHTOB (IIOBEPXHOCTH TpyHTa
OCHOBaHHit), NoMKHa ObITH He Gollee:

- IUTA CTeH U3 6eToHa NP PacueTHOH CeCMUYHOCTH 10 8 GANNTOB BKITIOUHTENBHO —
12 M, BeiLue 8 6amnos — 10 M;
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- CTEH U3 KaMeHHOH KMagxH Ha pacTBOpe IpH pacyeTHOH celcMHYHOCTH 1O 8§
6annoB BKIIOUHTENBHO — 10 M, BhIlIe 8 6annos — 8 wm;

- CTCH M3 ceTdaThlX raGUOHOB, 3aaHKEPEHHBIX B TPYHT HOPOXXHOM HACKHIIM, TPU
pacuetHoli ceficMHYHOCTH 110 8 OAIOB BKIIOYMTENBHO — 8 M, Gonee 8 6annos — 6 M;

- CTEH U3 psKelt NpH pacyeTHOM celicMUYHOCTH 0 8 6aJI0B BIIIIOUUTENIRHO — 6 M,
6onee 8 6ayto — 4 M.

11.3 Tlpu pacuerHoii ceficMuunocTn Gonee 8 6aioB NOANOPHEIE CTEHEI JOIDKHBI
NpPEUMYIIECTBEHHO BBINONHATECA M3 JKene300€ToHa, INNMYHTa C LIANO4YHBIM GpycoM,
COCIMHEHHBIM METANTHYECKUMH THKaMH € AHKCPHBIMH ONOpaMH HIM TPYHTOBBIMH
aHkepamy, TpyOuaToro wmnyHTa, OypOHaGHBHEIX cBail, OGBEIUHEHHEIX NOBEPXY
xene300eTOHHOM HacalKo#H.

11.4 MomycTtMas BpicOTa CTEH BCeX THUIOB H JpyrHe XapaKTepUCTHKU
KOHCTPYKHMH JOKHBI GBITh TOATBEPKACHBI PAcUeTOM Ha CeHCMOCTORKOCTD.

11.5 Ilpu ycTpocTBe MOANOPHEIX CTEH B BUAE aPMOIPYHTOBBIX KOHCTPYKLHH ¢
Pa3IMYHBIMH THIIAMU O6IMLIOBOK M YCTPOHCTBOM IPOMEXYTOYHBEIX 6€pM BEICOTa CTEHBI,
YHCNIO M IIMpHHAa OEpM OINpEeNeNAIOTCA O pacyeTy. ApMOTDYHTOBas CTeHa AOMKHA
ONHUpaTbCi HA IIPOYHBIA TI'DYHT, COXPaHSIOIMHA YCTOMYMBOCTB IIDH 3eMIETPACEHHMH
pacyeTHOMN CHIBL.

11.6 INognopHsle cTeHs! U3 KaMEeHHOH Ki1afK1 Ha pacTBOpe, 6eTOHa U xene306eToHa
clenyeT pa3feaTh 10 JUIMHE BEPTHKaIbHBIMH Xe(OPMalMOHHBIMH LLIBAMH HA CEKLMH C
y4eTOM pasMelleHHs MOJOLIBEI KaXI0H CeKLMY Ha OZHOPOIHBIX rpyHTax. PaccTosHue
Mexay AehOpMalHOHHBIMH IIBaMH JOMXKHO ObITh He Gonee 15 M.

11.7 BomooTBoA HM3-3a 3aCT€HHOrO NMPOCTPAHCTBA KOCOrOPHBIX MOIINOPHBIX CTEH
CIeIyeT IPOSKTHPOBATh C YYETOM BO3MOXHOTO MONBeMa IPYHTOBEIX BOJ BCICACTBHE
6appaxxHoro a¢pdexra.

11.8 IlopgmopHele CTeHBI B  TOPTANbHBIX BbIeMKaxX TOHHENEeH  JOJXKHBI

[IPOEKTHPOBATECA € BHYTPEHHMMM rpaHsAMH HAKJIOHOM B CTOPOHY OTKOCA BBIEMKH C
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3aCTEHHBIM BOAOOTBOAOM, HMCKIIOYAIOLIMMH TONafaHHe IPYHTAa M BOABI Ha IYyTh,
MIPOE3XKYI0 YacTh U B IIPEANOPTAIEHOE TIPOCTPAHCTBO.

11.9 TIpu npoextupoBaHud (pyHAAMEHTOB MEJKOrO 3aJI0XKEHUS IOANOPHBIX CTEH
SKCLEHTPUCHUTET €y PaBHOAEHCTBYIOIIEH aKTUBHBIX CHJI OTHOCHTENIBHO LIEHTPA TAXKECTH
ceyeHHA 1o MOoAomBe (YHAAMEHTOB OTrpaHMYHMBAETCH IMPEAENaMH, YCTaHOBNEHHBIMH

8.4.12.

12 Anexrpudnranms n 3iekrpocHabkeHHe KeTe3HBIX opor

12.1 3paHus TArOBEIX TOACTAHUMH MO/IKHBI YAOBIETBOPATL TpeGOBaHMAM K
NIPOEKTHPOBAHUIO TPAHCIOPTHRIX 37aHMH, H3noxeHHeM B CIT 14.13330.

12.2 TIpoexToM 5NeKTpHpHKALKY XKeNe3HOH TOPOrH JOMKHa NPeXyCMaTPHBaTLCA
BO3IMOXHOCTh OpraHM3alli¥ Pe3epRHOTO 3MIeKTPOCHaOXKeHHS KOHTAKTHOH CeTH IpH
BBIXOZIE U3 CTPOS TATOBBIX [IOACTAHIIM IIPH 3eMIETPSICEHUH.

12.3 [Ipy mpoeKTHPOBaHHH KOHTAaKTHOH CeTH 2IeKTPU(HIMPYEMBIX KeIe3HbIX
JIOpor B palioHax ceiicMHYHOCTEIO 8 6annoB ¥ Gonee peKOMEHAYETCs NPeLyCMaTpPHBaTh
CEJEKTHBHOE OTKIIOYEHHE CEKUMM KOHTAKTHOH CEeTH IpH €€ IOBPEeXACHUH
3EMNETPACCHHEM.

12.4 JTns nByXmyTHBIX JIMHU#E pH nekTpudmkanuu B pailoHax ceHCMHIYHOCTBIO 8
6annor u Gojee nNpeanoyTeHHe JOMKHO OTAABATHECA KOHCTPYKLMSAM OMOP KOHTAaKTHOM
CETH PaMHOTO THIA C XXECTKUMU [OIepeyrHaMH.

12.5 Jlusun snexTpocHaGKEHUA KOHTAKTHOM CEeTH M aBTOOIIOKHUPOBKH B paifoHax
ceficMuyHocTel0 8 GammoB m  Gomee JOMKHBL HMETh TENEYNpPAaBICHHE U3
9HEPTOAUCIIETIEPCKOTO NYHKTA ¢ BO3MOXKHOCTBIO MEPEKIIOYEHHS Ha BEIHYMIACHHBIH
pexuM paboThl NpH OTKIIOYEHMHM YYacTKOB, TMOBPEXICHHBIX 3eMIIETPIACEHHEM, H
MepPexOfOM Ha Pe3epBHEIE CXEMEI.

12.6 Ipy pacyeTHOi CEHCMHYHOCTH 9 GANTOB YCHIIMA B 2MEMEHTAX KPEIUICHHS,
YOEPXKMBAIOIMX OT TOAOpachiBaHMA M ciaBura TpaHcHOpPMATOpEl MW ApYroe

o6opyaoBaHye TATOBEIX MOACTAHLNH, CAEAYeT NIPUHMMATEL COOTBETCTBEHHO He MeHee 10
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% u He MeHee 30 % omopHO# BepTHKANBHOH peakuuH OT COGCTBEHHOTO BeCa
obopynoBaHus.

12.7 TIpy HasHayeHMH pa3MepoB (YHIAMEHTOB MEJIKOTO 3allOXEHHd OIop
KOHTAKTHOM ceTH clegyer obecnedHBAaTh YCTOHYMBOCTh (DYHOAMEHTOB IMPOTHB
OMPOKUIBIBAHUA H CABHIa, @ TAKKE OrPAHUYMBATh KCLEHTPHCHTET paBHOJEHCTRYIOLLEH
aKTHBHEIX CHJI B IUIOCKOCTH NMOJOIIBH (YHIAMEHTOB OTHOCHTENBHO LIGHTPA TAXECTH

CEeYEeHHs YCIOBHAMH, NpHBeAeHHbIMH B 8.4.12,
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Ipunoxenne A
(cnpaBounoe)

AHTHceHCMHYIeCKHE YCTPOHCTBA MOCTOB

A.1 Cronopsl

CTonops! HCMONB3YIOTCH IJIA Y/ICPXKAHHA NPONETHEIX CTPOSHHH OT CABMra MONEpeK M BAOIb OCH
MocTa. KOHCTpYKIHS NMOMEPEYHBIX KENe300eTOHHBIX CTOMOpOB (pucyHok A.l) mnsa npHMeHeHHs B
paiionax ceficMHIHOCTEIO 7 M 8 Gammom paspaGoTaHa B BHAE HOMOJHEHHA K THIMOBOMY IIPOEKTY
NIPOJIETHBIX CTPOCHHH JANMHOH oT 16,5 0 27,6 M u3 NpeRAPUTENBHO HANDKEHHOTO Kee300eToHa.
[IpoexToM MpeaycMaTpUBAETCA apMHUpoBaHue noa(GepPMEHHBIX TUIMT IPOMEXYTOUHBIX ONOp H YCTOEB
JIONONHHTENLHBIMA ceTkamu. [locie ycTaHOBKM NPONETHBIX CTPOEHHH apMaTypy CTOMOPOB CBAPHBAIOT
¢ BRITYCKAaMH apMaTypsl M3 NoAdepMeHHON MTHTEL, 3aTeM GETOHHYIO CMECh YKNAbIBAIOT B Onalry6Ky
CTOTIOPOB.

Pacxon mMatepuanos s ene300eTOBHEIX CTonopax 3HauHTeneH. Tak, A MPONETHBIX CTPOCHMH
AnuHo# 27,6 M o6beM GeTOHA B AHTHCEHCMHYECKHMX YCTPOHCTBAX HA OJHY IPOMEKYTOYHYIO OMOpPY
coctasmseT 2,6 M WK mpuMepHO 3 % o5beMa xene306eTOHA IPOJIETHOr0 CTPOEHHSL. B cTomopax onHoi

OMOPEI yCTaHaBIMBAOT OT 730 no 1158 Kr apMaTypsl.
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1 - iponerHoe crpoenue; 2 — skene3o6eTOHHEIH cTonop; 3 — ycTo#
Pucynox A.1 — Cronopsl, 32aliHIAI0IIHE OT MONEPETHOr0 CABHIA NPOTETHbIE CTPOCHAA AIHHOMN

23,6 1276 m
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HcnbiTeIBag Npu 3€MIETPIACEHHH YAaph! CO CTOPOHBI NPONETHBIX CTPOEHUH, xene306eTORHbIE
CTONOPHI HEPEAKO NOBPEKAIOTCA, A IPH TOIIKAX cunoit 9-10 6anios MOTyT IMONHOCTBIO PAa3pYIIHTECS.
Ortxa3 cTonopoB BledeT 3a coboi caABUr 4 o6pyllleHye Ha FPYHT IPONETHLIX CTPOCHMUH, B TO BPEMSs Kak
HX MOBpeXIeHHEe MPHBOAUT JHINL K HEKOTODHIM 3aTPYAHEHHAM IIPHM AKCIUIyaTallHH MOCTa IOCie
CeliCMUYEeCKOTO BO3AEHCTBHA. s CMArYeHHs YAapoB MeXAy NMPOSETHBIMU CTPOSHUAMH H CTONIOPaMH
pekoMeHayeTcs pasmeinats 6ydepsl.

A.2 By¢epni

A2l B kauecrre O6ydepoB NPHMEHAIOT pPe3UHOBBIC NPOKNAJAKH, PE3HHOMETANIHYECKHE
MEMEHTHI H KOHCTPYKIIMH M3 CTATH C TAPENBUATHIMH TIPYKHHAMH.

Bo3smoxHocTh HCMONL30BAHUA B AHTHCEHCMHYECKUX yerpoiicTaax MOCTOB
PE3MHOMETAUIHYECKHUX INCMEHTOB, MPHMEHAEMbIX B BarOHOCTPOEHHWM M YMEHLINEHHA BHOpaumii
MOABHXHOrQ COCTaBA JKEeNe3HbIX J0POT, NOATBEPKACHA HCTILITAHMAMH 3THX NIEMEHTOB Ha COKaTHe.

UcnpiTasus NPOBOMMIHA C 3MEMEHTaMH, KaX(ALI M3 KOTOPBIX MpelCTaBiiiil coGol pe3sHHOBYIO
npociokKy TomnuHoM 40 MM, 38KITIOUEHHYIO MEXIY JBYMS CTAIbHBIMH IIIaCTHHKAMH, KOTODHIE HMEIOT
B Inane GOpMy [PSIMOYTONbHKKA ¢ pasMepamu 220%x265 MM (pucyHok A.2). YIiibl MIaCTHH 3aKPYTICHE!
pamuycoM 30 mM. OuepuenHbie no napaGone GOKOBBIE IOBEPXHOCTH PE3HHOBOM NPOCNOHKH BOTHYTHI

BHYTDb JJIEMEHTA,

EIr:__

220
A

Pucynox A.2 — PesnnomeTannnveckuii 1eMeHT Oydeproro yerpoiicTea
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Jna  momydeHus  HeoOXOAMMOH  cmOCOGHOCTH K THOIVIOLICHHIO  JHEPTHHM  yiapa
PE3HHOMETAJUTHYECKHE YIEMEHTHI MOTYT COGHpAThCA B nakeTsl. B nanHOM 9KCnepuMEHTe HCNBITHIBAIH
[AKETHl M3 TPeX NMEMCHTOB C ZIOBEACHHEM HArpy3kd Ha maket 40 800 kH. Harpyska npuxnangsisanace
crynessmu no 100 kH. Kaxxnas cryneHs Harpysku BeuiepxuBanace 3—4 MuH. MicnbItaiis mpoBoAWIHChH
npu Temneparype 18 °C-20 °C.,

Tlo pesyabraTaM 3KCHEpHMMEHT& INOCTPOEHA 3aBHCHMOCTL OCEBOH JedopMallMM nakera OT
CxuMaromelf Harpysku (pucyHok A.3). Cpennee 3HaueHue JedopMalyH HUCIBITAHHEIX [IAKETOB IIPH
HauGonblrel Harpyske coctaBuno 27 MM, OTKIIOHEHHe ANg HauMeHee ¥ Haubonee MECTKHX I1aKETOB

HaxoAunoch B npepenax 15 % cpenHero 3HaucHAA AehopMaLHH.
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Pucynox A.3 — Inarpamma cKaTHA KOMILIEKTA H3 TPeX PEIHHOMETALIHYECKUX 3 IEMEHTOB

CnenyeT OTMETHTE 3HAYHTENIbHYIO KPHBH3HY AHArpaMME! CxkaTus. MOIyNIL yNPYrocTH pe3UHEI B
nakere B Hayajle Harpy:KCHUA cOCTaBian Ipumepdo 35 Mlla, a B cpeguem ia Bcero IOMana3oHa
Harpysku — 75 MIla.

TMoBeImEHHe XKECTKOCTH MakeTa C POCTOM Harpy3ku oOBACHAETCS H3MEHEHHEM KOHGUrypauuu
GOKOBBIX MOBEPXHOCTEH PE3UHOBBIX MPOCIOEK, YBENHYeHHEM MIOMAON UX NMOMEPEeYHOro CeYeHud, a
Talke YMEHbIIEHHEM 00beMa MHKpPOIIOD PE3HHEL.

HauGosnpimas Harpyska BOCIPHHHMANAch makeTaMH 6€3 paspylicHHS, HECMOTPA Ha TO YTO yXKe
npu Harpy3ke 400 kH Ha GOKOBBIX MOBEPXHOCTAX PE3HHOBHIX NPOCIOEK MOABISINCH 3aMETHEIE
T OpH3OHTaJIBHBIe TPCUIAHBI. B cBa3M ¢ 3THM TakeThl OBUIM HCIOBITAHLI HAa BBIHOCIHBOCTE
IECATHKPATHBIM HArpyEHHEM C ZOBEACHHEM CHIIbI CXKAaTHA 3a KOPOTKHit MpoMexyToK spement (30 ¢)
o 800 xH ¢ nocnenyromeit pasrpysxoii. [locne sToro maxkeTsl BHOBb MOABEPTaIHCh NOCTENEHHOMY

CXATHIO € yBenmMueHueMm Harpysku crymemsmu no 100 xH. Conocrasnenue uarpamMm CxKaTHS,
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HOAYdeHHbIX AC ¥ MOCHe MCUBITaHUl Ha BEIHOCIHBOCTB, NOKA3ano, ¥TO DE3MHOMETAIHYECKHE
3JCMEHTEI B LENOM COXPAHMIIM NPOYHOCTE ¥ KeCTKOCTH [OCHE HCHBITAHHH Ha BEIHOCTHBOCTh, XOTA
cpefHee 3HRYCHHE VA NATH NakeToB HauGonsmeH AedOpMallii CIKATHR YMEHBIIMIOCH IPAMEPHO Ha
10 %.

Taprua w3 20 pesMHOMETRIIHYCCKHX 3/IeMeHTOR Gblia HCIIBITAHA HA CKATHE (B TOM YUCHE NPH
orpunarenbHo# Temneparype Munyc 30 °C) u na capur. Cxatue gByX DIEMEHTOR Harpyskoit 2200 kH
He NPUBENO K HX pazpyiieHuio. ITo ceolicTBaM pe3uHsl cpok cryx6ei 6ydhepon cocTaBnser He Menee 60
aer.

[NpopegeHntic MCMBITAHMA MNO3BOMAIOT CHENATh BHIBOJ O TOM, YTO pE3HHOMETANNHYECKHE
3MEMEHTE] MOXKHO HCHONMB308aTh B 6y(hepHBIX anTHCeicMUdeckux ycTpoiierax mocToB. [Ipuamdas Bo
BHUMAHME 3HAYMTETHHBIR pasbpoc YIPYTHX XapakTepUCTHE PEIHHEL CeAyeT NPOBOMMT BEIGOpOUHbIe
MCITBITAHUA BIEMEHTOR, IPEAHAIHAYCHHEIX Ul yoTaHoBKY Ha Gonbmmx MocTax. HeoGxomumoe wncno
Gy(epHBIX YCTPOHCTB K PE3HHOMSTALTHYECKHX DIEMEHTOR B KAK/IOM H3 HUX ONPEEIAETCS pacieToM,
YUHTHIBAIOUIMM IPOYHOCTHEIE ¥ Ae(OPMaTHRHBIC XaPAKTCPHCTHKH JNIEMEHTOR.

A.2.2 B kauecrpe GyQepoB NPUMEHAIOT TAKOKE CTANRHEIE KOHCTPYKILHHM, palouum opraHoM
KOTOPBIX SBAMIOTCS Tape/bvarsie NpYXwHBL. Bydep ixene3HOZOpOKHOrO MOCTAa € NPONETHHIMH

CTPOCHMAMH B BUZE diepM C e3/0# IOBEPXY I0Ka3aH Ha pucyHke A.4.
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Pucynox A.4 —~ Bydep, ycTanopseunniii B paGouee nonoxenne
Ha nansom ofbexte GydepHsle YCTpoiicTBa YCTAHOR/EHD! B CKOIICHHEIE KOHIB KpaliHux depMm.
Kaxcapnit 6ydep BbinoseH B BUAS MACCHBHOrO CTANBHOTO Cep/eYHHKA, BOCIPHHEMAIOMErO yAap K
OIHPAIOINEroCs THUIEHOH CTOPOHOM rOJOBKH HA KOMIUIEKT TapeNbyaTBiX HPYXKHMH M3 PECCOPHO-
npyxunHoll cTanu. IpysxuHBl TOMEIEHE! B CTaNbHOH KOpIyc, JallMINaromuil X oT atMocdepHoro
Bo3pekicTsus u 3acopenus. Kopryc Gydepa kpenures Gonramu x y3noBsM daconkam depmel. Beero Ha
MOCTY yCTaHOBJIEHH deThipe Oy epHBIX yCTpoHCTBa, PACCYHTAHHEIX Ha JMTENLHYIO 3KCIUTYaTalHIO B

yenousx cyposoro knumara. Obimas macca 6ydepos cocrasnser 700 kr,

Jins W3roToBNEHHSs ONKITHON NAPTHH TAPEIBYATHIX NPYXHUH 1iia 6ydepos cTanexenc3o6eTOHHBIX
IpONETHBIX CTPOeHHit (pucyHOK A.5) Hcmone3soanach crans mapku 60C2A no I'OCT 14959-79.
[pyxussl aMeny Buemnni guametp D = 300 MM, BHyTpeHuumit auametp d = 122 MM, TonmuHy 6§ =
20 MM, BBICOTY BHYTpeHHEro KoHyca f = 6 mM. Qaxrudueckue pasMephl NPYXHH OTIHYAIMCH OT
pacueTHBIX B Npejeniax OnyCKOB. [IpyuHbI MCIBITHIBATHCE Ha TBEPJOCTE, KECTKOCTh, IIPOUHOCTE H

BBIHOCHHBOCTE.
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Tlporepka TBEpAOCTH NpOBOAHJACH Ha Tpex 0Opa3suax. W3rOTOBACHHBIX M3 TOM e MapTHH
METa/uIa, YTO H NPYXHHEL, H MMEIOLIMX C HUMH OAMHAKOBYKO TONuHHY. TBepmocts mo Poxsesury
TepMoobpaboTaHHEIX o6pasnor cocrasuma or 43 fio 45 eaunuu. [lpoBepka cooTBeTCTBHA AedopMaLuK
NpyXHH npu npefiensHoit paboueit narpyske (450 kH) tpeGyeMoMy 3HaueHuio 7,8 MM mpoBoAMNIach
BEIOOpOYHBIM KOHTpoNeM 10 % npyx#uH naptHH. MaMepenHblii nporu6 KOMIIEKTa M3 ABYX TIPYXHH
npu Harpyske 450 xH B cpemnem cocraBnan 8,1 MM (pucyrox A.G). Ilpm aToM OTKIOHEHHE
KOHTpOJINpYyeMo# AedopMaLiHK OT pacyeTHOro 3Ha4YeHHs 6B110 4 Y% 11pH AOMYCKAEMOM OTKJIOHEHHH £5
%.
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Pucpnok A.6 — JnarpamMma c:XaTHA KOMILIEKTS H3 ABYX TapebYaThIX MPYKUH

NIPH KPATKOBPEMEHHOM HATDYXKEHHH
IpounoCTH NPYXHH NPOBEPATAch 3aHEBONMBAHAEM (ITOMHEIM CXATHEM) KOMIIIEKTOR B TEYEHUE

24 4. Bce TpH KOMIUICKTa YCTGIUHO MPOMUIMA HCMBLITAHUA Ha MONHOE cxartue (pucyHok A.7). ITocne

Pa3srpy3kH MPY)XHHBI HE HMENH TPELUHH 1 HaApPLIBOB.
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Pucynox A.7 — UcnbiTaHKe TAPETLYATLIX NPYKHH HA HOJHOE CKATHE

IIporepka BHIHOCIMBOCTH NMPOBOIHIACH MHOIOKDATHBIM HarpyxeHueM (100 uuKiIoB) OT Py =
0 110 Prpax = 450 kH Tpex xoMmiekToB npyxuH. BeicoTa BHyTpeHHEro KOHyCa IpyXHUH B CBOGOIHOM
COCTOSIHHH TIOC/I€ HCHLITAHHH HA BBIHOCIMBOCTE YMEHbinHAach B cpeaueM Ha 0,2 mm. Tpemun u
HAIPBIBOB IPYXHHBI HE MOMyuHIH. TakuM o6pa3oM, HCNLITAHHAME GBIIO YCTAHORMEHO, YTO MAPTHS
NPY)XXHH YAOBHETBOpAET TPeOOBaHHAM HOPM K 3THM H3JE/IHAM H MOXET OBITH MCIONbL30BaHA MpH
CTPONTENLCTBE B Oy(epHbIX aHTHCEHCMHYECKHX YCTPOIHCTRAX MOCTOB.

A.3 Ankepnl

BeprukaibHble aHKEPh YCTAHABHBAIOT B LE/IAX NOBHIIEHHA YCTOHYHBOCTH ONOP H TNPONETHLIX
CTPOCHHH NPOTHB ONpPOKHABIBAHHA, & TaKXe MNA MNPENOTBPANICHHA TOBPEXACHHH KOHCTPYKIHH,
BO3HMKAIOIMUX NpPH NoAGpackIBAHMK OMOPHAEIX Y3NOB (anok, ¢pepM H paM. [OpH3OHTANLHBIE AHKEPH!
MOIYT HCIIONB30BATHCA 1A MTOBLILCHHA CONPOTHBIICHHS YCTOEB M IPOJIETHRIX CTPOSHHH COBHTY BIONb
OCH MOCTa B HallpaBJeHHH pycra.

ITpu pacueTHo# ceficMuyHOCTH 9 GasioB NpoNeTHEIE CTPOEHHA C €3103 nmorepxy AmMHO#H ot 18,8
110 34,2 M 3aKpEenNAIOT 3a CEPEIMHEI IOMKPATHBIX 6aN0K. AHKEp YCTPOSH B BHIC CTANBLHON LIIADHUPHOH
KOHCTpYKUHMH (pHCYHOK A.§). Macca MeTanna aHkepHBIX YCTPOHCTB Ha OAHO MpOJIETHOE CTPOCHHE

cocTaBAeT 0KoJ0 270 Kr.
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ITponeTHbie cTpoeHus AnuHo# 45,8 u 55,8 M 3axperuiarorcsa 3a AOMKpaTHble GAIKH B MecTax
TIOCTAaHOBKH pebep XKEeCTKOCTH ¢ MOMOLBIO TAT U3 YTONKOB, 38elaHHBIX B HOAGEPMEHHEIE ITHTHL 01O,
Macca MeTasTa aHKEPHBIX YCTPOHCTR Ha OHO IPONETHOE CTpoeHuUe WIHHOH 45,8 1 55,8 M cocrasmser
npumepso 1700 kr.

Ilpu coBMECTHOM YyueTe CEHCMHMYECKON HArpy3Kku W Beca KeJE3HOZOPOXKHEIX depM ¢ e3moii
NIOHU3Y B AaHKCPHEIX YCTPOHCTBAaX MO pacyeTy He BO3HMKAeT pacTarusatomux cui. [loatoMy mns Beeit
CEpHH 3TMX KOHCTPYKLMK B nuanasoHe nponeroB oT 33 Mo 110 M aHKepHBIC YCTPOHCTBA NPHHATE
OAMHAKOBBIMH Ofner4eHHoro THRA ¢ Maccoit 336 Kr cramM, JOCTATOYHOH IS MpeJOTBpallleHHs

nonGpacsmaHm! (bepM, OKa3aBIINXCA MOGIH30CTH OT SMHUCHTPA 3€MIETPICCHHA.

‘A—’“I /ancoxon oquueiﬁonm 222 um 4 A-A
1

865

1 — noMxpaTHas 6anka NPOJIETHOrO CTPOEHKA; 2 — AHKEPHOE YCTPOHCTBO; 3 — oImopa; 4 —
BbICOKOIIPOUHBIE OOITTHI
Pucynox A.8 — AukepHble yeTpolicTsa JJIsl cTadexeNe306eTOHHBIX MPOJIETHBIX CTPOeHHI
IJIHHOM a0 34,2 m
AnkepoBka OamouHEIX pa3pe3HBIX CTaNexene3006TOHHEIX MNpPOJETHBIX CTPOeHHH Ha

aBTOMOGMITEHEIX 0POraxX OCYLIECTBIAETCSA TaKHM XKe CrocoDOM. KaK I JKENE3HOAOPOXHEIX OaNOK U
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tdepm. lna nponeTHOro CTpoeHHs ANMMHOH 42,6 M Macca aHKEpPHOro yCTpOWCTBA AR 3aKpEILICHHA
OJJHOTO KOHUA KOHCTPYKIHH coctasseT 122,7 Kr.

A.4 CuenHele yeTpoicTea

A 4.1 Pazpesnsie IpoNeTHLIE CTPOEHHS MOTYT 0OpyLINTHCS M3-3a celicMonethopMaunit rpyHTa H
Omop, NPHBOAAIIMX K TOPH3OHTANBHBIM MEPEMEleHUAM MNOA(PEPMEHHEIX IUIMT H3 IPOEKTHOIO
nonokeHU. ITpH BO3MOXHEIX CECMOTEKTOHHYECKHX U ONOM3HEBLIX NEpeMEIieHHAX IPYHTa B CTBOPE
MOCTa, & TaKKe NPH aCHHXPOHHEIX KoneOaHHAX omop NpuberaloT K ymHpeHHIO NoAdepMEHHBIX
TUIOWAJIOK OINOP HIIM YCTaHAB/AMBAIOT CUETIHBIC aHTHCCHCMHYECKUE YCTPOICTBa, OrpaHHYHBAlOIUE He
TONBKO OTHOCHTENBHEIE [OPH3OHTAIBHEIE, HO M OTHOCHTENBHEIE BePTHUKAIBHBIC MEpeMEIIeHHA
CMEXHBIX KOHLOR cocemuux depm (Ganok). Cuenroe yCTpOHCTBO DacCYMTHIBAIOT TaK, 4ToGbl OHO
BLIIEPXXHBAJIO OIIOPHYIO PEAKIIMIO TIOBHCAIONIEH KOHCTPYKIIHH.

A.4.2 KoHCTpYKTMBHOE pCIICHHE CLENKH B K@KAOM KOHKPETHOM CIIyd4ae ONpeAcifeTIcs ee
¢yHKnMed M THOM NpONCTHOTO  CTpoeHHA. Jlas  OOLEAHHEHMA  MCTAIHYCCKHX H
cranexene300eTOHHBIX OaloK cO Crommodl  CTeHKOH OOBIMHO MCIIONB3YIOTCA — HaKJIanKH,
OpPHKpEIUIAeMblE K BEPTHKANBHBIM JIMCTaM IMaBHEIX Oamok 6onramu. OTBepeTHs NOX GOATH B CTEHKE
OJHOM H3 GaNlOK AENAIOT OBANBLHEIMH, LIS TOrO YTOOB! HE BO3HHUKAIO TEMICPATYPHEIX HANMPHKEHUH B
KOHCTPYKUMH H ofecneumpanack cBoGoza mOBOpPOTa KOHLOB [poneTHOro crpoenus. [lpu
Heo6X0aUMOCTH COEAMHEeHUs CTANeKeNe300eTOHHOTO NPOJETHOTO CTPOEHKS C KENE300STOHHBIM KK
JBYX JKEJI€300€TOHHBIX KOHCTPYKUMI CLENHOE YCTPOHCTBO MOXET ORITE 3aKperuleHo Ha
xene306eTOHHBIX pefpax Wi IIHTE.

A.4.3 Cuenuple ycTpoiicTBa CTaNbHbIX (PEPM YCTAHABNHBAIOT B Y3/1aX IPOJETHBIX CTPOESHHI.
Tunoeoe cuemHoe YCTPOHCTBO IKEMEIHOMOPOKHBIX (PEPM COCTOMT H3 BEPTHKANbHBIX JIHMCTIOB,
HIONepeyHbIX MIAHOK H ONOPHOro crepxkHA. OTRepcTHs B y3/0BBIX (acoHKax MoAd GONTel U OMOPHBIR
CTEpXEHb CBEPJIAT IO MECTY C Y4eTOM (haKTHUECKOTo NONOXEHHA APOJETHBIX cTpoeHui. OTBepcTHs
10T OLIOPHAI CTEPIKEHD B BEPTHKANBHBIX JIMCTAX CIIEITHOTO YCTPOKHCTBA AENal0T OBATLHEIMH. Pazmepst
OTBEPCTHH TOAOHPAIOT M3 yCIOBHA CBOOOAB! JIMHEHHBIX M YITOBEIX NEPEMELICHHH COEOMHIEMBIX
KOHLOB ¢epM. JIMaMeTp ONMOPHOTO CTEPHKHS OMPEOEILIIOT PaCYCTOM Ha Cpe3 H CMATHE MOJ HArpY3KO#H
oT cofcTBeHHOro Beca GepMbl. Macca MeTanna, HeofX0ANMOro M cUenky ¢epM ¢ e3noif moBepxy

amuHOM 55 M, coctaBmsaet 900 kr,

A.S IpepriBaTenn KoJebannii
A.5.1  Tpepemarenu  koneGanuii  (THAPAaBIMYECKHE  CTONOPHI)  HMCIONB3YIOTCA A

nepepacnpeliencHus yCHIMH B CHCTeMe ¢ Oolee Harpy>XeHHHIX dacTedl COOPYKEHHS Ha MEHee
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HarpyxeHHble. Hanpumep, eClii CKallbHbIe IPYHTH IO OCH MOCTOBOrO Mepexofa 3aleraior riay6oko,
NpH NPOEKTHPOBAHWM MOCTa HEpaspe3HoH CHCTEMEI Lieecoo6pa3Ho nepepacupefeTh CEHCMHYECKYIO
HarpysKy OT Macchl IIpOJIETHOTO CTPOEHHS € AHKEPHO# OMOPBI HA BCE HITH Y4CTh ONOP MOCTA.

T'uppaBnuyeckue CTOMOPE! COCTOAT H3 3aNONKEHHOT0 XHAKOCTLIO NOJOro MHINHAPA, B KOTOPOM
pasMmemnaercs IITOK, COENMHCHHBIA ¢ nepopupoBaHHBIM AWCKOM. KOHIEI uWiMHApa M INTOKA
COEJIMHSIOTCA C KOHCTPYKUHSMH MOCTa, MOTYHIMMH COBEpLIaTh NMEPEMEIICHHA IPYr OTHOCHTEIBHO
Apyra.

I'nnpaenugeckne cronopsr Moryr paborath B AByX pexumax (pucyHok A.9). Ilepsrii pexum
OTHOCHTCA K MEJIIEHHO H3MEHAIOMHUMCA BO3AeHCTBUAM (M3MEHEHHE TeMINEPATYDEI CPEAbl, IION3YJecThb
¥ ycanka Gerona). IIpn Takux BosmeHcTBHMSX TpeSyeTcs HE3HAYMTENBHOE YCHIIHE JUIA NEPEMEICHHA
nephOpUPORAHHOr0 JHCKA B 3amONMHEHHOM >XMAKOCTHIO LMAHHApE. TakuM ofpa3oM, B OGBIMHBIX
YCIOBHAX 3KCIUTYaTaHHH CTONOP HE OrpaHHYHBAcT NEPEMEIUCHHH COEAMHAEMBIX KOHCTPYKUWH H
NPaKTU4ECKH HE BIMAET Ha HANPHKEHHO-Ae(OPMUPOBAHHOE COCTOSHHE MOCTA.

Ilpu GBICTPHIX OTHOCHUTENBLHBLIX MEPEMEIICHHAX CMEXHBIX 4YacTeli MOCTA, BO3HHUKAIOUIMX HpH
3eMJIETPACEHHAX, CTONOp GIOKHPYeT 3TH mepeMeImeHHs. paboTas Kak XECTKafd CBA3b, COCOUHAIOWAN
pasjieneHHble aeOpMallMOHHBIM IIBOM YacTH COOpyXeHHs. M3MeHeHHe muuHaMuveckoif pacteTHON
cxeMB! MocTa ¢ 6anouHol Hepaspe3Hol Ha paMHYIO C TPOAOILHO-HENOABHIKHBIMH OTIOPHEIMH YaCTAMH
Ha BCEX M/IH YacTH OMOp MOXKET CYIIECTBEHHO YMCHBUIHTL YCHIHS B aHKCDHOH Omope H MOBHICHTH

CeHCMOCTOMKOCTE MOCTA B LIEJIOM.

Obnacts I O06iacTh
TeMIIEpaTy pHbIX | CeHCMHYECKHX
BO3CHCTBHIA Bo3JAcHcTRMiT

Cuna conpoTuBieHus
THApPaBIHYECKOTO CTONOpa

CKOpOCTH OTHOCHTCITHHOTO MEPEMELICHHA
COCIMHACMBIX KOHCTPYKIMiA

Pucynok A.9 — Cxema paGoTbl THAPABIMYECKOr0 CTONMOPA
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A.5.2 TlpepriBaTenu kxoneOaHui MOTYT HCIONE30BATHCA TAKXKe IIPH CTPOMTENBCTBE BHCAYMX H
BAHTOBBLIX MOCTOB, B oco0eHHOCTH B paiioHax mpoxoxacHusd TadidyHoB, riyOoKHX o4aros
paspYIIMTENbHBIX 3EMIETPACCHWH M NPH pacNONOKCHHU IHIOHOB B aKBaTOPHH Mopeit, B LEIAX
ofecncyeHHs JAWHAMHYECKOH YCTOHYHBOCTM MMIIOHOB MOCTa NpH BO3ZCHCTBHH TypOy/neHTHOro
BO3AYIIHOrO NMOTOKA, IITOPMOBBIX M ceficMHueckHX BosH. [IpephiBaTenu yCTaHaBIHBAIOT B LEJAX
YMEHBIICHHST NepHoja COOCTBEHHBIX NONEpEYHBIX Konebanuii NHUIOHOB Ha NMEPUOA HOCTPOHKH N0

6e3omacHoro yposHa. CxeMa noAKpEIIeHHs NUWJIOHA BAHTOBOTO MOCTa f0Ka3aHa Ha pucyHke A.10.

ma

AHKepHas MpeptiBaTens
onopa xonebanuit m: funo
74,\'7- 74717- 7@7"

TToJIBHIKHBIE OIIOPHBIC

YaCcTH ma:

m

= T
T

mj = m4 — MaccChl 4yacTeil NUnoHa

Pucynox A.10 - Cxema ycTaHOBKH NpepLIBATE/IH Koslebannii

A.6 T'acutenn konebanuft

A.6.] Macca mponeTHOro CTpOEHMS Hepaspe3Hol cucTeMsl JmHOE Gomee 500 M Hepemko
opesennaer 10 000 T, a ceficMHYyeckas Harpyska OT 3TOM MacChl JOCTHIAET HECKOJIBKMX THICAY TOHH.
[pu pacueTHO# ceficMUUHOCTH 9 GaIOB MPHEMIEMbIE pellIeHHs 10 PacXody MaTepHaIoB MONyHaloTcH
TONLKO B TOM Cliydae, KOrga OCHOB&HHEM MAaCCHBHOro ()yHIaMeHTa aHKEPHOH ONOpBI CIIYJKHT
CKaJIbHbIH TPYHT.

Ecnu npouHble KOPEHHBIE MOPOABI 3aNeraloT riyboko, MPHHUMAIOT CMEUHANbHBIE MepHl I
YMEHBIICHHA celicMuYeckoli Harpy3KH M aMIJMTYZd FODH3OHTAIBHEIX kone6GaHuit coopyxenns. K
TaKHM MEPaM OTHOCATCA CHWKEHHE MAacchl MPOJIETHOr0 CTPOGHHA 3a CYET WCHONb3OBAHHA
BBICOKOMPOYHOH CTaiH B riaBHbiX Oamkax, CBA3AX W IUIMTE Opoe3keH YacTH, paClpencicHHE
NPOJOJbHOH ceHCMHUECKO HarPy3KH OT MacCh! NPONETHOTO CTPOEHHA HA HECKOIBKO ITPOMEKYTOHHBEX

OMop, NPHMEHEHHE aHTHCEHCMUYECKHX YCTPOHRCTB [l ralleHus konebanuii (aemMndepor),
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A.6.2 XapakTtepHblil nipumMep npuMeHeHus aemndepos — BUAAYK Yepe3 NONHMHY PEKH B paifoHe
CEHCMHYHOCTBIO 9 6amnoB.

Buanyk uMmeet obuyio anuny okxono 900 M npu BEICOTe OIOp B cpenHel yacTH nepexona Gonee
40 M. TlposeTHoe CTPOEHHME 3alpOEKTHPOBAHO M3 CTANM, MMEET KOpoOuaToe ceueHue ¢ BepXHei
oproTponHoit mmutoil. Buicora rimaBHOM Oankk 3,6 M, mupuHa npoedked wacth 11,5 M.
HedopMaLOHHbIN IIOB, YCTPOGHHbIH Haj ONHOW M3 NPOMEXYTOYHBIX OMOp, HCIMT MpPOJETHOE
CTpPOCHHE Ha JBe HepaBHbIe YacTH muHo# 810 1 100 M.

Bonbuias CeKUHS NpPOJAETHOTO CTPOEHMst 3alpOEKTHpOBaHA B BHMAE HepaspesHoH Gaikw,
HepeKpbiBaoLleil AecATh MPOJeTOB LMMHOHK oT 53 10 126 M. Macca Hepa3spe3Hoii cexuny cocTasnser 10
785 1.

KopeHHbIe MOpoabl B CTBOpE BHAllyKa NPEACTABNEHK MepreiaeM, MECYaHHKOM M aprH/UIMTOM. B
30He BLIBETPHBAHHSA HA MYOHHY 0 5 M OT KPOBIIH CKANBHEIE TPYHTBI UMEIOT HH3KYIO IIPOYHOCTD.

Ha ckionax JONHHbI KOPEHHBIE TOPOALI NEPEKPHIBAIOTCA YEXJIOM AEMIOBHANBHEIX H ONION3HEBBIX
HaKOIUIEHWH, IIPENCTABNEHHBIX CYITTHHKAMM W [NIMHAMH C BKJIFOYeHHeM 00GNOMOYHOIO Marepuala.
MoImHOCTE 4eTBEpTHUHBIX OTNOXKEeHHM Kone6aercs ot 3 no 17 M.

ToiimMy K pycio pexs cnaraloT a/UEOBHANBHEIE H aJlIFOBHAILHO-THMAHKEIE OTNOXeHHA (TpaBHH,
ranbka, IMHHA). BekpsiTas pa3BeJOMHBIMH CKBAXKHHAMH MOUIHOCTD FaNeYHHKOB JOCTHTAET 29 M.

OcHOBHaA 4acThb BHamyKa 3aNpoeKTHPOBAHA B BHAE paMHO-Hepaspe3HO#f CHCTEMBI C
HENOJABH)XXHBIMM ONOPHBIMH YaCTAMH Ha CEMHM IPOMEXYTOYHBIX OMnopax OONBIIOH BBICOTHI M

NOABHXXHBIMHA ONOPHBIMH YaCTAMM HA YETHIPEX KpalfHUX HIU3KHX onopax (pHCYHOK A.11).

=T T LL =

Nel Ne2 NelO Nell

7 3

Ne3  Net  NeS Ne6 No7 N8 No9
/ — HENOABHKHLIE OMOPHEIE JACTH; 2 — OABHIKHBIC OMOPHLIE YaCTH; 3 — THApaBIHYECKHe AeMI(eEpE;
Ne 1-Ne 11 — onophr

Pucynox A.11 — Pacyernas cxeMa BHagyka

Kone6auus onop ¢ 6onsmoif aMmniutyno# BAONE OCH Nepexoja criocOGHE! TOBPEAHTD OMOPHLIE

4acTH, Ae()OPMAUMOHHEBIE IIBHl W JPYTHE KOHCTPYKUMM Buamyka. J[iq yMEHbLUEHHS CeHCMHUECKOH
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Harpy3kd OT MACCHl INpPOJISTHOrO CTPOGHHS U OrpaHHYEHHS aMNMHTYABl KoneGaHmlf mpeacnbHO
JOITYCTHMBIM 3HAYCHHEM 25 CM MekK/y Hepa3pe3HbIM NPOJIETHRIM CTPOSHUEM M YKECTKMMH KOHLIEBHIMH
OIOpPaMH YCTRHOBNEHBI THAPABIUYECKHE FaCUTENY KoTeOaHuii.

A.6.3 Cymmnocts paGoTH ruppaBaHdecKoroe aeMndepa MNpeAcTaBaeHa 3aBUCHMOCTBIO €ro
PeaKiHH OT CKOPOCTH Harpyxenus. U3 rpaduka (pucyrok A.12) BuaHo, 4to aemndep cnabo pearnpyer
Ha MEUIEHHOE Harpy)xeHue (Ha uiIMEeHeHHe JUIHHB! MPOJIETHOro CTPOEHHA OT mepenana TeMNEpaTyp B
TEYEHHE CYTOK), HO CO3MAET 3HAUMTENBHOE CONPOTHRICHHE CEHCMHYECKBM KosebaHuaM, KOTOpbIE B

LAHHOM CNy4ae HMEIOT CKOPOCTH okoito 0,5 M/c.

4000
3000
2000 -
1000

O T T T T
0 0,2 0,4 0,6 0,8 1 1,2

Ckopoctsb (M/c)

Cuna (kH)

Pucynox A.12 — 3aBucuMocTb peaknuu Aemndepa 0T CKOPOCTH €ro HATpyKeHMs

Tacurenu xoneGanuit BRITYCKAIOTCH JNIA OCEBBIX HArpy20K A0 HECKOIBKHX COTEH TOHHA-CHI K
BO3MOKHEIX OTHOCHTENEHLIX MEpEMEIeHN I COeAUHAeMEIX yacTeil MocTa 10 450 MM u Gonee. OT 3THX
HCXOIHBIX AAHHbLIX 38BHCAT AUaMETDP LHTHHAPHYECKOrO KOPNyCa H €ro QIHHA.

Kopnyc nemndepa umeeT HaeKHYIO 3aIUTY OT He6GIaronpUATHBIX aTMOCHEPHBIX BO3AEHCTBUH.
Jns 321U T OT KOPPO3HH HAPYXKHbIE TOBEPXHOCTH KOPILyca IOKPLIBAIOTCA IPYHTORBKOM M3 CIIOA LIHHKA
¢ nocnelylouef OKpackod ABYMA CMOAMH Kpackd. BHyTpeHHHe NMOBEDXHOCTH JeMmndepa HMEIOT
CneUdaTBHOE MOKPBITHE, pa3paboTaHHOe MpeanpHATHEM-H3roTOBUTENeM. B kauectBe paboueit
MHIKOCTH HCIOML3YETCA CHIMKOHOBOE MAclo, COJACPXallee NPHCAAKM JUIA 3alUMTBEl OT CTAPEHUs.
PaGoyast JKMAKOCTH MMeeT XapaKTEPHCTHKH, MATON3MEHSIOIIMECS B IUMPOKOM AHANAa30He TEMIIEPATYP.

Jemndeprl 3anpoeKTHpOBaHB! B NMPEANONOKCHHH, HTO TEMIIEpaTypa BO3AyXa H3MEHAETCA B
npeaenax ot Munyc 20 °C mo nmoc 50 °C. Ipu 3eMIeTpACEeHHH B TCUEHHE KOPOTKOTO MPOMEXYTKA
BpeMeHH rauleHus koaeGaHui MocTa TeMneparypa pabodeif sKHIKoCTH MoxeT Bo3pacTi 10 200 °C,

PacueTHBI# CPOK CITyX6EI ruApaBIHYeckux aemndepos He Menee 30 net. YcTpoiicTsa He TpebyroT
o6CITyXMBaHHUA TIPH IKCILTyaTaUHH, HO IPEANpPHATHE-H3ITOTOBHTENb PEKOMEHAYET NPOBOAUTH OCMOTP

neMIbepoB ¢ MepUOAHYHOCTEIO OLHH pa3 B TPH roja.
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A.7 AMopTH3aTOpLI

A.7.1 AMOpTH3aTOpaMH SBJIAIOTCH KOHCTPYKUMHM H YCTpPOMCTBA, NO3BOJIAIOLIME YMEHBIIATH
CEHCMHYECKYIO HArpy3Ky OT MacC M DEryJHpoBaTb pPACHpeNclCHHE HArpy3Kd MEXAy YacTAMH
coopy:xeHHs. K amopTH3aTOpaM OTHOCATCA rHOKHE ONOPEI C HAPHBIMU CTOHKAMU, pe3NHOBEIE ONOPHbIE
4acTH, ycTpoicTBa ¢ paboyuuM OpraHoM B BHAE TapenbyaThIX IPYXKHH W DAL OPYTHX KOHCTPYKLHH,

Mpu crTpouTEnsCTBE ONOp BHANYKOB B CEHCMHYECKHMX palfOHaX NpPUMEHAIOT paMHbIE
Kene300eTOHHbIE OMOPBI, HMEIOIHE BEPTHKANBHMEIE WIM HAKJIOHHElE CTOMKHM u3 CcOOpHOro
(MoHOHTHOTO) *Kene3o6eToHa, Takoe KOHCTPYKTHBHOE pelleHHe NO3BOAET YMEHBIITHTE MAcCy ONOp U
NMONYyYHTh ONTHMANBHBIC [JHHAMHYECKHE XapaKTEPUCTHKM BHalyKa, 4TO [J8€T BO3MOXHOCTD
MaKCHMANBHO MOHH3MTH CEHCMUYECKYIO HArpy3Ky OT MAcC OIOpP ¥ MPONETHOTO CTPOCHHUA.

Buanyxu c paMHEIMM OIIOpaMH 4acTo COOPYXAIOTCS B paifoHax nepecedeHus JKene3HoH qoporo#
TOpHEIX Xpe6ToB. ONOPE! TAKHX MOCTOB 0GEMMHO NPOEKTHPYIOT B BHAE OXHOAPYCHBIX H ABYXBAPYCHBIX
TIPOCTPAHCTBEHHBIX paM. B KauecTBe cTOEK OMOP HCHOJB3YIOT XKENE300ETOHHEIE CTONOR! MHAMETPOM
nonepeyHoro ceyeHus 0,8 M ¥ anuuoi 15 m. [LMTE GyHAAMEHTOB, rOPH30HTAILHBIC AMadparMbl H
Haca/IK{ BBINMOJHSAIOT H3 MOHOJIMTHOTO xene306eToHa. BeicoTy paMHEIX 0nop 06bMHO TPHHAMAIOT A0
35 M ot ofipesa HyHIZaMEHTOB.

A.7.2 KoHcTpyKkuuu ene3o0eTOHHBIX OIOp C TENOM B BUAE MOHONMTHBIX NapHHX CTOEK
NPHUMEHSAIOT APH CTPOKTE/IBCTBE 3CTaKaX H BHA1yKOB Ha aBTOMOOH/IBHEIX H TOPOJCKHX AOPOTax.

ITo pacuery Ha TeMnepaTypHOE M celicMH4ECKOE BO3JEHCTBHS NPOMEXYTOUHBIE OMIOPH! paMHO-
Hepaspe3HoH 4acTH BHMalyka (pucyHoK A.13) npuHsaTel ruGKHMM B BHAE pPaMHEIX HAACTPOEK Ham
LOKO/IEM ¢ HeGOMBINOH KECTKOCTHIO CTOEK B HANpaBJCHWH OCH NEpexofa (BEICOTa CTOSK A0 28,5 M;

tonuuHa 1,2 M). Bepx cToek o6beanHeH xene306eTOHHBIM PUIEEM.
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Pucynok A.13 - IlpoMexcyTosiHas onmopa BUAXYKa

CelicMuyeckas Harpy3ka OT MacC MpPOJETHOTO CTPOEHHS 3aBHCHT OT NepHoja COGCTBEHHBIX
KonebaHu# coopyxeHus, yMEHbIIaACh NPHMEPHO B 2,5 pasa pH YBEIHYCHHH NepHOJa OT HHTEpBaIa
pesoHaHCcHEIX nepuonos (0,1-0,5 ¢ 1A cpeIHHX IPYHTOB) IO NMEPHOIOB, PACHONOXKEHHBIX BHE 30HEI
Pe30HaHCHEIX KoneGanuii (1,2 ¢ ¥ BhILIE).

HasnaueHueM BBICOTH! THOKMX CTOeK B HHTepBane 25-30 M MOXHO HOTY9HTb ONTHMAJIbHBIE
JUHaMHYECKHE XapaKTEPUCTHKH OIOPEI M CYLUECTBEHHO CHH3UTh HaNpsXeHHd B paMHO#H HaJcTpolike n
CHIEI (MOMEHTHI), IEpelaBaeMbie Ha LOKONL H CBaifHOE OCHOBaHHWe (pHCyHOK A.14). B cnyuae
NPUMEHEHHS CTOeK DOsbLICH NTHHE YCHIHA B CEYCHHAX ONOPhl YMEHBINAIOTCA HE3HAYHTENLHO, OXHAKO
noBklileHUe rHOKOCTH ONOpHI HPHBEAET K CYLIECTBEHHOMY pOCTY aMILIMTYR koneGaHuii purens u
MOBRILIEHHIO HANDSHKEHWH 33 CYET pocTa 9KCLEHTPHUCHTETa Harpy3kH OT coOCTBEeHHOro Beca

[IPOJIETHOTO CTPOEHHA.
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MoMEHT B ypoBHE [IOJIOILBb]
pyngamenta M (TeM)

Y T T T T —
0 10 20 30 40
Boicotn napusix croek onopsi H (a)
Pucynok A.14 — 3apHcHMOCTE MOMEHTA B YPORHE NOXOMBLI ILIATLI pYHAAMEHTA OT BBLICOTHI

AAPHBIX CTOCK

A.8 Kombunnposannsie anTuceiicMuicekre yeTpoiicTsa

A8.1 K nmnopaxalomuM (akTopaM 3eMIETPACEHHWH OTHOCATCA WHCDUHOHHBIE CHIIEI
TOPH3OHTATBHOIO H BEPTHKAILHOIO HampaBleHMM. ceillcMHueckoe O6OKOBOE AamiieHHE TIPYHTA,
ceficMHYeCKOe JaBlieHHe BOIbI, yZaphl B IIBAX MEXAY CMEXHEIMM CEKUHSAMH MOCTA, CMEIeHHs
GyHIaMEHTOB ONOp U3 MPOSKTHOTO [OJIOKEHUR IIPH paclpOCTpaHEHUH CEHCMUYECKHX BOIH,
TEKTOHHYECKHE Pa3phIBLI, ONIOJI3HHM GEperoBhIX CKIOHOB, 06Baibl 60pTOR yINenHi, 0caaku MOKPOBHBIX
ornoxkerudt u gp. [lepeuncnenspie ¢axTops! OGBIMHO MPOABIAIOTCS B PA3IMYHBIX COYETAHHAX B
3aBUCHMOCTH OT PErHOHANBHEIX CEHCMOTEKTOHHYECKHX M MECTHBIX HHICHEPHO-TeOSIOrHYECKHX
YC/IOBHHA.

MmuoroaxTopHeif  xapaktep celficMuueckodi omnacHocTH  TpeOyer pa3paborku  nipu
MPOEKTHPOBAHHM MOCTOB KOMIINEeKca Mep aHTHcellcmpyeckod 3amuThl. B KayectBe npumMepa
KOMILNIEKCHBIX AHTHCEHCMHYECKHX MEPONpPHATHH B HACTOAIICM NPHIOKEHHH PacCMOTPEHEl Mepbi
3aIMUTEI OT 3EMJICTPACCHHH HKeNe3HONOPOXHOr0 MOCTa,

MocT coopyxeH Ha yaacTKe ¢ HeGIaronpUATHEIMY TEKTOHHYECKHMH YoioBHAMH. [To ocu MocTa
3aIeratoT clafoBbIBETPENIEIe MPAHOAHODHTEL, HAPYIIEHHbIE Ha yJacTke ITHPHHOHK 30 M TeKTOHHYECKHAM
pasnoMoM. B 30He pa3noma ckanbHas nopoxa pa3npobieHa 10 cocToAH s meOHA. MOHOMMTHEIE YCTOM
H cOOpHO-MOHOIUTHBIC NPOMEXYTOYHBIE ONMOPH! BBIHECEHBI M3 30HBI Apobnenus. Ilponersl Mocta
NEPEKPhITH! CTANBHbIMH (epMaMH ¢ e340i nosepxy. MYHIaMEHTH BCEX ONMOP MACCHBHBIE MEIKOro
3AOKEHHA.

C ydyeToM HeGnaronpHATHLIX TEKTOHMYECKHX YCNOBHH Gbuti pa3spaboTaHkl AONOIHUTENbHbIE

Mephbl aHTHCEHCMUYECKOH 3alUThl MOCTOBOIO MEpeXofa, HanpaBNeHHbIE IPOTHB chpoca MPONETHBIX
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CTPOEHHIA ¢ Omop, NOAOpackBaHHA OLOPHEIX Y310B (epM, 0Opyienus ¢epM NPH BO3MOXKHOM BBIXOZE
TEKTOHHYECKHX DA3PEIBOB Ha NOBEPXHOCTH Y4acTKA MOCTOBOrO Ilepexofa, a Taioke NpPOTHB
TIOBpeXAeHHs KOHCTpYKuuMH OT ynAapoB ¢epM B mkadHBle CTeHKH ycroeB. [ 3allMThl MOCTa Ha

onopax M NpOJNETHHIX CTPOCHHSX YCTAHOBJICHBI CTONODHBIE, aHMKEpHBIE, ciienHble H GydepHrie

ycrpoticTsa (pucyHok A.15).
A2 2 17960 2 A1
550 /65 1T 500 1s__/ 5500 185 __J §500 65 //

7

1 — cTonopHbIe 1 aHKEPHBIE YCTPOHCTRa; 2 — cllenHbie ycTpolicTea; 3 — Gydepns; Ne 1-Ne 4 —

OMOpEI
Pucynox A.15 - Banounsiii MocT, HOCTPOCHHLIY HA yIAcTKe ¢ HeGAATONPASTHLIMY

TEeKTOHHYCCKMMHA YCJIOBHAMH

A.82 ComMeuicHHe B OJHOM KOHCTPYKLMHM JByX M Oonee (QYHKUME paccMOTPEHHBIX
AHTHCEHCMHYECKHX YCTPOHCTB NMO3BOJIACT YMEHBIIMTH PaCXOJl MATEPUANOB HAa aHTHCEHCMHUECKYIO
3alIHTY MOCTOBRIX COOpyXeHHMH. B ¢BA3H C 3TMM B MOCTOCTPOEHMM HAIIUTH HIMPOKOE ITPHMECHEHHE
KOMOHHHPOBARHHEIE YCTPOHCTRA.

Jina sxkenesHOROPOXKHBIX GepM MMMHOK 55 M ¢ e310i moBepXy OBLIO 3amPOEKTHPOBAHO
KOMOHHHPOBAaHHOC AHTHCEHCMUYECKOE YCTPOHCTBO, NpENATCTBYIOmIEE CHBHUTY OHNOPHBIX Y3/0B
TIONepeK OCH MOCTAa i MX MoA0pachiBaHMIO. YCTPOKCTBO (PHCYHOK A.16) COCTOMT H3 HHKHETO YTIOpa,
CBA3AHHOIO ¢ ONOpOH aHKepHbHIMK GonTamu AMaMeTpoM 36 MM, BEpXHEro Ymopa, IPHKPETIeHHOTo K
¢epMe BHICOKONPOYHBIMH GONTAMHM AMaMeTpoM 22 MM, M WUNHILKK AHaMeTpoM 50 MM. AHKepHEIe
GoNThl 3afie/IBIBAIOTCA C IOMOINBIO IJMOKCHIAHON CMOJBI B OroNOBOK OHOPEL Pacxon cramu B

YCTPOACTBAX Ha 3aUTy OFHOM depMEl cocrasmaet 1190 kr.
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1 — Hwxuuy ynop; 2 — BEpXHHit yop; 3 — [apHUp
Pucynox A.16 — Kom6unuporanHoe anTHCeHCMHYECKOe YCTPOHCTRO 1A 321HTHI depm

JVIHHOM 55 M

A.8.3 KoMOMHMDOBAHHOE YCTPOACTBO TpPHMEHEHO TakkKe MId  Ccrajexene306eToHHOro
NPOJIETHOIO CTpoeHus MnuHOHN 45,8 M (pucyHOK A.17). OTa KOHCTPYKIMS 3alOHIUAET IIPOJIETHOE
CTpOECHHE OT HOoNepedHOro CABHTA H NOAGPACHIBAHMS OMOPHLIX Y3/I0B, & TAKXKE CMAT4aeT YAapel

MPONETHOTO CTPOEHHS B CTONOPLL. B kadecTBe 6ydepoB 34ech MCIOMBIOBAHE! PEIHHOMETATTHICCKHE

3JIEMEHTBI, paoTalomue Ha CXaTHe.
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1 — xene306eTOHHbI CTONOP; 2 — CTANBHOH yTop; 3 — aHKepHbIe GONTEL, 4 — pe3MHOMETAILTHYECKHUI
3NIEMEHT
Pucynok A.17 — KomGuuuposannoe anTHCeHCMRYECKOE YCTPOHCTRO cTalexene3obeTontoro

NPOJIETHOTO0 CTPOEHUA AauHoi 45,8 m

A.8.4 [IponeTHble CTPOSHHA M3 TYCTOTHERIX IUIAT JIKHOM OT 15 o 18 M MOT'YT NPHMEHATHCSA BO
BCEX CEHCMHYECKM ONMACHBIX padoHaX. JINA 3aKkpemacHHS IUMT OT CMEUICHHA BIOJIb H NONEPEK OCH
MOCTa, a TakKe 0T MOAGpackiBAHKMA HX IIPH 3eMETPACCHHH B KpaiHuX [IMTAX MPOJIETHOIO CTPOECHHS
M0 OCH ONHpAaHHS YCTAaHABJIHBAIOTCA 3aKNajHbIC [AET&IH, K KOTOPBIM  [pPHBApHBacTCA
aHTHCEHCMHYECKOE YCTPOKCTBO ¢ BepTHKANbHOH TpyOoit Ha koHue (pucyHok A.18). Tpyba nHaneBaeTca
CBEpXy Ha aHKepHbIi OONT, 3ajienaHHbli B pHrelne WNM Hacaake omopsl. IlepeMeinenus maHTel
OTHOCHTENIEHO HAacaikH B BEepPTHKaNbHOM HamnpaBNeHWH OrpaHMYMBAIOTCA MIaibod, KoTopas
npuBapuBacTcs K aHkepHoMy 6onTy Ha 10 MM BhbilIe BEpXHEro KOHLA TPYGbl M 3aKPEMIAETCA CBEPXY
raitkoit. Pacxoz cTanu Ha yeThIpe yCTpOHCTBA, 3aKPEMUIAIOIHE OFHO NPOJIETHOE CTPOSHHE, COCTABIIAET
181 xr.
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Pucynox A.18 — KoMOHHHPOBAHHOE AHTHCEHCMHUYECKOE YCTPOHCTBO IVTHTHLIX NPOJIETHBIX

cTpoeHuit
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IIpnaoxenne b
(cnpaBouHoE)

Tawense 3Heproy Koaebanuii Mocron

b.l B Mocrax 3Heprus Kkonebauuii moriyomaerca 3a CYeT paboOTHl MO MPEOAOCJIEHHIO CHI
BHYTPCHHETO TPEHHS, & TaKKe TPEHHA B NOJBHXKHBIX COCAMHEHHAX (OTMOPHBIX 4YaCTAX,
JeopMalHOHHBIX IIBax) H pacceMBaerTcs npH JeopMalidsX rPYHTA, OKPYXKAIOWIEro (YHAAMEHTbI
orop H 0GCHIHEIE YCTOM, & TAKKE PACXOAYeTCS Ha NPeOOIEHHE CONPOTHRICHHA BO3AYIIHOM H BOXHOR
cpedbl. 3Ha4YMTENbHAA YACTh IHEPrHM kKonebaHui MOCTA MOMNET GbITh NOIJIOIIEHA rHADABIHYECKHMH
TacuTeNaMK konebanuit (gemndepaMu), HCIONb3YEMBIMH € 3TOH LIC/BIO IIPY CTPOUTENECTBE MOCTOB B

paitoHax ¢ 60oNpIEMH CEHCMHYECKHMH H BETPOBBIMH BO3/ICHCTBHAMH.

B.2 Yuer neMn¢upyomux cBoicTE KOHCTPYKIMH

B ¢opmyne, onpenenstomedt ceficMudeckylo Harpy3ky OT Macc COOpy:MeHHi CrexTpanbHO-
MOLAIBHBIM METOJOM, B KAYECTBE OJIHOrO M3 COMHOXMTeNell NMpHCYTCTBYeT koddduument Ky,
YYHTBIBAIOLMH BIMAHHE Ha HArpy3ky HECTaHAAPTHOrO MOMIOIIEHHA M PAacCeAHHA SHEPrHHM IO
ocHoBHOH opme konebanuit. 3uauenue kordpduunenta Ky, usmensercs ot 0,7 anst rUAPOTEXHHUECKHX
COOPYXEHHI H3 IPYHTOBbIX MATEPHAIOB 10 1,5 [UIA BHICOKHX COOPYieHuH ¢ HeGOMbIMUMHU pasMepamMu
B M/IaHE.

[Tpu npoexTupoBanuu MocToB B Poccuiickolt ®enepaunn KoahGHUHEHT Ky, 06BMMHO MPHHUMAIOT
pasasmM 1,0, JIns MOCTOR, OGOPYNOBAHHBIX TACHUTENsMH KoieOaHHH, MUNOHOB BAHTOBBLIX MOCTOB,
CTAJBHBIX IPONETHBIX CTPOEHUH GONbLIOH JTMHBI C YMEHbIIEHHBIM ICKDEMEHTOM YNIPYTux KonebaHui,
JOTYCKAETCs ONPEAENATE K03 duuueHT Ky, Ha OCHOBaHMH JAHHBIX CIENMANBHOrO pacyeTa, NPHHKMAl
ero He menee 0,7 u He Gonee 1,5.

ITp# MpoeKTHPOBaHHH ABTONOPONKHBIX MOCTOB JUI HAXOXAEHHA KO3 dULIHEHTA Ky IPHMEHSIOT

dbopmyny

15
Ky = + 05, (B.1)

rae h — OTHOCHTENBHBIN K03bhUUHEHT 3aTyXaHKA KoneOaHHH COOpYKEeHHU.

K coopyxeHuaM cO cTaHZapTHEIM 3aTyXaHueM KoneGaHuif OTHOCATCS OOBEKTHI, UL KOTOPHIX
Ky=10. B 3sroM chnyuae orHocuTembHbiM kodbduuuent satyxanus h=005(5%) =
norapumuueckuit nekpemeHT koneGauuit & = 0,314. HauGonpmme 3Hazenus h u  §,

coorsercTRylomne Ky = 0,7, paBHBl hpay = 0,16 # 8yax = 1,00. Haumenpmme h u 5,
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cooTeTcTBytomue Ky, = 1,5, xapakTepHbl I BHCAYHX, BAHTOBBIX MOCTOB H OalO4HBIX Pa3pE3HbIX
MPOJIETHBIX CTPOeHHU#H U3 cTal (hpin = 0,012 1 6,4, = 0,075).

Jins npumerenns dopMynsl (B.1) K coopyxkeHusM ¢ HECTRHAAPTHEIM 3aTyxaHHeM KoneGaHmii
Heo6X0IMMO OLIEHHTD JTOrapHGMUYecKHii JekpeMeHT KoneGaHui MPOEKTHPYEMOTo coopyxkeHus. [Ipu
3TOM HCIOMB3YIOTCA AAHHBIE O JEKPEMEHTAX KoneOauuil, NonyyeHHbIC IPH HCIBITAHUAX AHANOT HYHBIX
00BEKTOB H CIIPABOYHEBIC MaTepHansl.

B xauecTBe cnpaBOYHOr0 MaTepuaa I NPOEKTHPOBAHHSA aBTOAOPOXKHBIX MOCTOB HONYCKAeTCs
HCIIONB30BaTh CHEAYIOIHKE 3Ha9eHNsT OTHOCHTENBHOrO K02 dulHeHTa 3aTyxauud h:

- cranbHble mponeTHsle ctpoednsa — 0,02 € h < 0,03;

- cranpHbIe oropkl — 0,03 < h < 0,05;

- )enesoberorubie onopsl — 0,05 < h < 0,10;

- pynpaments — 0,10 < h < 0,30.

B.3 MeToauka HaxoxAeHHS NAapPaMeTPOB 3aTYXaHHA KoJebaHuii MocToB, 060pYAOBAHHBIX
Aemndepamu

IIpn HaXOXIEHHH XapakTepHCTHK 3aTyxaHus h u 8, a Taike k03(uUIHEHTa MOTNOMERAS
9HEPruH KoneGaHuit | MCXOAT U3 CAEAYIOMWMX NPEANOCHUION:

1) AeHCTBHE pa3MTHYHBEIX MEXaHW3MOB TIOTEDH OSHepruM konefaHud CyMMHpyeTcs.
XapakTepucTHky §, h ¥ ) IPHHAMAIOT B KAYECTBE KOHCTAHT, COOTRETCTRYIOIMX OCHOBHOH (hopMme
coGcTBEHHBIX KoNeGaHHil CHCTEMBI,

2) MPH OTIpefieNIcHUH XapaKTEPHCTHK AeMnUPOBaHHA HEOOX0IHMO CHaYaNa YCTAHOBUTD UX
3HA4YEHHA JUIA OTAC/bHBIX 9acTel COOPYKEeHHA ¥ AeMI(EpPOB, a 3aTeM HAMTH 3TH XapaKTePHUCTHKH ANs
COODYXKEHHSl B LENOM, T. €. pacyeTHhi¢ (IKBHBAICHTHEIE) XapaKTEPUCTHKH 3ATYXaHHA IHOMKHEI
YYHTBHIBATh BCE BH/IEI TIOTEPH B PA3IHIHEIX YacTAX H yCTPOHCTBAX COOPYXKEHUS;

3) NpH ONEHKE IHepruy konebaHuif U ee noTeps CHEQyET YIUTHIBATE KOMYCTUMBIE TPELIHHE
H IIaCTHHECKHE Ae(hOPMAIIH B JNEMEHTAX COOPYXEHHUS;

4) JUISi OLIEHKH XapakTepucTHK 8, h 1 | Hcnone3ayeTcs Teopus koneGaHuil OCUMILISTOPOB C
3aTyXaHHEM.

3aTyxaomue KoneOaHus CHCTEMBI C OZHOH Maccoil omuceiBalOTCA AH(EpeHIHATEHEM
ypaBHeHHEM BTOPOro IOpANKa

myj+ny+ky=0, (B.2)
rae Yy — OTKJIOHCHHE MacChl OT MOJIOKEHHA paBHOBECHS,

™m — Macca OCLMILIATOPA;

n — K03pDHLUUEHT BAKOTO COMPOTHBIEHHS;
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k — k03¢ }HIUMEHT YIPYroro CONpOTHBIEHHUS.
Vpasuense (5.2) npuBoAaT K CTaHZAPTHOMY BHAY Ae/IEHMEM BCeX YWIEHOB Ha M. B pesynsrare
TIONY4AIOT ypaBHEHHe
J+2ey+@iy=0, (B.3)

n
Tae £ = - K03 PUUMEHT 3aTyXaHuA;

2 _k .
@° = —— KBIpaT YacTOTH ¢, pazn/c, koneGaHuii oCLMIIATOpA.
MOCTOBBIX COOPYXEHHII HMEET MECTO HEpaBEHCTBO €2 « (. B sToM Clyuae peleHHeM
PYyx © y
ypaBHenus (B.3) aBnstercs GpyHKUuS
y = Ae~®sin(@,t + vy), (5.4)

rae @y = (@% - £2)%%;
05
— |42 vtV ) 2 "~
A—[yﬂ+( P1 )] i

P1Yu .
eYutVi’

v; = arctg

38€ch ¥, W V, — 3aqaHHbBle HayanbHBIC YCAOBHS (OTK/IOHEHHE OT IONIOXKEHWA PaBHOBECHS W
CKOpPOCTb Macchl m npu t = ().

HNmes B Buay, uTo K03)GHLMEHT 3aTyXaHN € CYLIECTREHHO MEHbLLE YaCTOTHI (7, MOXHO Noflarath
(1 = ( ¥ IepHoJ KoJieGarmit ocuIATOpa ONpeAenaTs Ge3 ydera AeMin(pHpoBaHUs, T. €. 0 Gopmye

T,=T= f-;" (B.5)

U3 dopmynm (B.4) cmenyer, uro oTHONIEHMe npeapiAymicli aMnNIUTYAL Konebamuit y, K

NOCHEAYIOMIEH aMILTUTYAE Yn4q OCTAETCA HEM3MEHHBIM U PABHBIM ;Jl = e*T,
n+1

Harypamsneiit norapudm OTHOMEHUN aMIUIHTYA Ha3HIBAETCH JIOTApHOMUYECKUM JEKPEMEHTOM
xonebanu#t. Gopmyno# (b.6) ynoGHO MONB30BATLCA MPH OHEHKE XapaKTEPUCTHK PACCESHMS SHEPruu
koneGanHit coopykeHHil 0 NAHHEIM HATYPHOTO SKCIIEPUMEHTA:

§=In2" =T (B.6)

Yn+1

JlBrkeHue ocuMmnsTOpa nepecTaeT ObiThb KoneGaTeNbHBIM MPH KPHTHUECKHX 3HAYEHHAX

xosdduunenTa 3aTyxanus e = @. KosdduuueHT 3aTyxanus, BHIDEKCHHBIH B JOAX KPHTHYSCKOTO

ko3 duLHEnTa £, HA3BLIBACTCA OTHOCHTENEHEIM KO3(h@UUHEHTOM 3aTyXanus h = %. C yuetrom & =
k
2—"”—1 np?= - koapuument h onpegenstoT no popmyne
n
h= (B.7)

2vkm'
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®opmyna (B.7) mokaseBaer, 4T0 Ko3bduuEeHnT h coaepxuT HHbOpManHIO 00 YMpYrux,
AeMIbUpPYIOLIHX 1 HHEPLIMOHHBIX CBOACTBAX OCHHILIATOpA. Ero 3HaueHne MoXeT GLITE MEHBIE, PABHO
unn Gonbwe eauHuubl. B nepBoM cinyuae cucremMa HMeer cilaloe 3aTyXaHHE M COBepIIaeT
rapMOHHYECKHE NBHXKEHHMA C aMIUMTYNON, yMeHbImaiomelcs no skcnoHenre. Ecmn h = 1,0, 1o
JBUXKEHME MacCHI epecTaeT ObITh KOIEGATENBHBIM.

CootHomenne (B.8) mMexay h u & mokasemBaer, 94To npU O = 2T ABHKCHHE CTAHOBHTCA

anepHOAHYCCKHM:

8 = 2mh. (B.8)

it XapakTepucTHKK MOTEph 3HEPTHH 33 ORMH LMK KoneGaHMH HCHOMB3YIOT KO3((HIHEHT
NOrJIOLECHHSA SHCPTHH

V=5 ®9)

rae E, — aHeprus xonebaHuil B Hayane LHKIA;
AE = E, — E, — noTepsa 3HEpTHY 32 ORXMH UMK KoneGaHui.
TNoTeHunansHas 3Heprus aeGpopMUPOBaHHOH CHCTEMBI

- B Ha4Yale HuKina

ka2
=
- B KOHIIE LTHKIIa
_ kA%
E==

rae k — K03 QHUUHUESHT KECTKOCTH CUCTEMBI;
A; ¥ A; - nocienoBaTenbHbIE aMILTHTYAb! kosebaHHui,

IMoTeps 3Hepruyu KoneGaHui 38 ONHH LIHKIT

AE = By - B, = £ (42 - 43) = 4 ( —j—g) (5.10)

2
- - A% e—2eT -

VuuthiBas, yto A, = Ae"T n A, = Ae 2T, (2] = = ¢~%¢T_(CrepoBaTeibHO,

1 2 AE e-tT

2
AE =1 (1—e2T) = £y (1 - e727), (B.11)
HckoMsiit koaduiyenT nornouenus | cBA3aH ¢ IEKPEMEHTOM KosicOaHmi § COOTHOLICHHEM
=88~ e 2T =1 —¢-25, (B.12)
Ey

I'paduk ko3pduurenTa nornoweHus | B 3JaBHCHMOCTH OT ieKpeMeHTa koneGanuii & mokalaH Ha

pucynke b.1.

79



Cn 268.1325800.2016

v
1,0 —~

-
tl
¥
.

sl -
' l

h,
A

T
xé ,
1
-+
l
j
|

-

vO

S
1

t

f

0.2 e

Koa¢duunent nornowmenns snepruu

i
EEE

i

;

)

t

jr’--

0,5 1,0 1,5 2,090
Jlorapugateckuit ASKPEMCHT

Pucynox b.1 - I'papux kordpdunuenta noriomenns JHCPrUH KoIeOanuii 32 oJUR LUK
ITo coornomenmio (B.12) ompenensioT 3aBUCHMOCTH, O KOTOPOH oOmnpenensercs NEKPEeMEHT

xone6anuit § npu u3pecTHOM KO3(GHIHEHTE NOTIOILEHHS :

§= -1 (B.13)

B.4 [Ipumep omnpexeieHus ceficMHYecKOH HArpy3KH € Y4€ToM NOIJIOMIEHHA 3HEPruH
KoneGanuil nemndepamu

IMpunoxeHHe nNpUBENEHHBIX 38BHCHMMOCTEH TOKa3aHO HHXKE Ha MNpHMEpe pacyera
NPOMEXYTOYHOH ONOpEl  aBTOXOPOXKHOrO MyTenpopoAa., OOOPYAOBAHHOTO I'HAPABIHYECKHMMH
nemndepam.

IlyrenpoBon pacnosnoxeH B pafioHe celicMHyHOCTEIO 9 GannoB. Hepa3spesnoe nponetHoe
CTPOEHHE NIEPEeKPBIBAET ABA NPOJIETA, ONHUPAACH HA IPOAOSbHO-MIOABHKHbIC OMOPHEIE HaCTH Ha KpaifHuX
onopax ¥ Ha NpOROJbHO-HENMOABHXKHEIEC ONMOPHbBIE YaCTH Ha MPOMEXYTO4YHOM onope. Mexay KoHIaMu
IPONIETHOTO CTPOGHHMS ¥ KpallHMMH OIOpaMM YCTAHOBJNEHbI rHApaBIMvecKkne Aemndepsl (mo asa
JgeMndepa Ha Kaxaoi onope). Ocepas Harpy3ka Ha OfHH Jemnidep 5 Tc, X0 NOPIUHA B IHIMKapax 15
cM. TlpuHATas KOHCTpYKHMA JeMnepoB COOTBETCTBYET KoJeOaHMAM IIPOJETHOTO CTPOEHHA
OTHOCUTENLHO KpalfHUX OIop MpH pacyeTHOM aMNIMTYAE OTHOCUTENbHBIX Nepememernii 10,6 cM.

PacuerHaa cxema cekuuH BKmO4aeT B ceOs uleCTh Mace, NMpPEeACTABIAOMMX HHEPLUHOHHEIE
cpofictBa pyHAaMeHTa, HaadyHIAMCHTHEIX 4acTel ONMOpbI ¥ MPOJIETHOTO CTpocHHsA. Beca wacreii
CeKUUHH H pacHETHBIE CKOPOCTH HX koneGaHuif npu ceficMudeckoM Bo3ZACHCTBUH, HaWIEHHbIE
CINEKTPaIbHO-MOAANBHEIM METOIOM, NpHBEACHDI B Tabnuue b.1.

Ta6nuua B.1 —Maccel n ckopocTs KoneGanuii cekumMn myrenposoga
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Homepa yacreit cexuuu, Beca gacrell pacueTHo# CXOpOCTH rOPU30HTANTBHBIX
CYHTas OT MIKTHI (PyHAaMeHTa cXeMbl @y, TC xoneGanuit macc V,, cM/c

NIPOMEXYTOYHOH OIOPbI

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

CuuTtas 3a Ha49alo LHMKIA BEPTUKATRHOE INMOJNIOXKEHHE MPOMEXKYTOUHOH OMOPEL, MPH KOTOPOM
KHHETHYECKasA HEPrHA CHCTEMB! NOCTHIaeT MaKCHMMYyMa, a MOTEHUHANbLHAas SHeprusd, ofyclosnenHas

nedopmaliHIMHi KOHCTPYKLHMH, PaBHa HYMIO, ONPEAEAAIOT KHHETUYECKYIO SHEPrHio

] [
— V2 =285rc-M.
28*2.19‘ A

E, =

M3 s1oro 3Hadenus Ha suepruto xonebanuit ¢ynnamenta npmxommurcs E,g = 0,3 TC'M, Ha
JHEPrHio KonebaHui Tea onops! Bene oOpesa hyHaamenTa By, = 0,8 T¢-M 1 Ha 3Hepruo xonebanuit
NPONETHOro CTPoeHus K, pp = 27,4 TC M.

Kosdpunnents: nornommeHus sHeprun konebanuit \ onpenenens no gopmynam (6.8) u (b.12)
TpH OTHOCHTENBHOM Kodddunuente saryxauus h mma dyspamenra 0,2, mma omoper 0,1 u mms
npoJieTHoro ctpoenus 0,02.

Kosbduuuent h = 0,2 yIHTBIBAET paccesHHe YHEPrHH 3a CHET CHJI BHYTPEHHETO TPEHHA B
MACCHBHOM IUIHTC CBAfHOrO POCTBEPKA M CHI CONpPOTHB/CHWS TPyHTa OOpaTHOM 3aChIIKH Masyx
KOTJIOBAHA, & TAKXKE YXOX SHEPTHH B PYHT HHXE IMONOIUBE! (YHAAMEHTHOH IUIMTHI M NOTEpPH Ha
nedopmaunu cronbos. Koapouuuenty 4 = 0,2 coorseTcTByeT AekpeMeHT koneGaunit § = 1,256 u
ko3 ¢HuHeHT nornowmerus Y = 0,92,

TMoTepst KHHETHYECKOH BHEPriH TEJIOM ONOPH! MPOUCXOINT 3a CYET BHYTPEHHETO TPEHHMSA B e
KNafKke H aspoauHaMuIecKoro conporusiaeuus. Koadounuenty h = 0,1 cooTBETCTBYIOT JeKpeMeHT
8 = 0,628 u ko3¢ Ppuument nornomenus Y = 0,71,

ToTtepa osueprum koneGaHWil MPOJETHBIM CTPOEHHEM BBI3bIBAETCA TPEHHEM B IIOJBHMHEIX
OMOPHBIX YACTAX M ramenueMm B aedopmaumoHHbX meax. Koapduumenty h = 0,02 cootpetcTByeT
zexpeMeHT § = 0,126 u koadduuunent nornouenus Y = 0,22,

K 3TM notepam cneayer noGaBUTE MOTMIOLIEHAE SHEPrHH KonebanHil B YeTRIpeX AeMndepax
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AE

nen = 4MAS, (B.14)
rhe n — 9ucio aeMndepos;

A = 10,6 cM — aMnHTYAa KONeOaHKI IPONETHOTO CTPOCSHNUA;

S = 5 T¢ — paGoyan Harpy3ka Ha oauH geMndep.

O6was moTeps SHEPrHH 3& OJMH LHKN KoneGanMi CeKIWH H3 IPOMEKYTOYHOH OMOpPEI H
NPONETHOTO CTPOEHHMA

BE = YigEup + WonFuon + YnpBunp + Age: B.15)

Briyucnenua nmo dopmyne (B.15) nossommior maifite nmotepio sHeprum AE = 15,35 TcM.

OKBHBANCHTHBIH KO3(D(]HIMEHT NOTIOINEHHA YHCPTHH B CHCTeMe ) = 2—:‘ = 0,54. DKBHBAIEHTHBIA

= (0,39. DKBHBANCHTHBIA OTHOCHTENBHBIH

. In(1-
OTHOCUTENBHEINR JlekpemeHT koneGanuii & = ——"—%3—'-)—

K03bdHUIHEHT 3aTyxanus h = % = 0,062.

Io HaitaenHoMy h ¢ ucronssosanueM gopmyist (B.1) onpenensior nonpasoussiii Ko3bGHUMEHT

K ceficMHYECKOH HarpysKe, yUUTHIBAIOIMH Heo0paTHMEIe OTEPH 3HEPTHH IpH KOoNcOaHHIX CPEAHCH

15
40h+1

CEKIMH IyTenporoaa Ky = + 0,5 = 0,93, 1. e. Harpy2Ka 3a cHeT pacCcesHUA DHepruH KoneGaHmMi

NPeUMYIIECTBEHHO B Aemndepax yMeHbIaeTca Ha 7 %.

Jlna crmkeHus ceffeMudeckoli Harpyaka Gonee wem Ha 7 % HeoGX0AMMO YBETHIHTE CITOCOGHOCTD
JeMndepoB pacCeHBATE YHepruio konebanuit cieremer. HanpuaMep, MOXKHO HCNIONE30BATE AEMIGEPH ¢
ocepoit paGoueit Harpyskoit 10 Tc BMecTo 5 Tc. B 3ToM cllydae moTepa SHEPTHH B CHCTEME 3a IIEPBBIH
uk koneGamuit AE = 23,8 tem. [lpu 2TOM XapakTepHCTHKH 3aTYXaHHA YBEIHYATCA 0 CNEAYIOIOHUX
3Hanenuit: Y = 0,84; 6 = 0,92, h = 0,15, a kospduuuent Ky, ymenpmutea 10 0,71,

CrnepopaTeNisHO, YCTAHOBKA Ha ITYyTENPOBOJE JeThIpeX aemidepor ¢ paboucit Harpyskoi 10 T¢ Ha
K@KABIH arperar M03B0JILET YMEHBUINTE CEHCMHYECKYIO HAaIPy3Ky Ha CPEAHION CEKLMIO COOPYKEHHS,

HanpaBlleHHYIQ BIONL €ro 0CH, Ha 29 %.
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Ipaaoxenue B
(cnpaBovHoe)

Onpegenenne ceficMudeckoil Harpy3KH 0T MACC COOPYKEHHS B CJIyHae HEPABHOMEPHOTO

pacnpeaeseHHst NePeHOCHBIX YCKOPEHHH

JInA NpOTAXKEHHLIX MOCTOB NIEPEHOCHEIE YCKOPEHHS Mace COOPYXeHHs Mo JUIMHE 06bexTa MOTyT
OBITE HEONMHAKOBBIMH. Pa3iiHuMe NepeHOCHBIX YCKOpeHUH macc 06yClIoBNEHO HEOJHOPONHOCTBIO
MOpOX, CHATAIOMIHX YYacTOK CTPOMTENBCTBA, 3HAYUTENbHOH IMPOTHKEHHOCTHID COOPYKEHMA H
KOHEYHOH CKOPOCTEIO PacpOCTPaHEHHs CeHCMHUYECKAX BOJIH, B PE3y/IbTaTe Yero KonebaHus rpyHTa B
OCHOBaHUAX COCEAHHX OTIOP MOTYT IPOHCXOZMTE B MPOTHBOIIONOXHEIX (pa3ax MIIH B ONHO# ¢ase, HO ¢
Pa3IMYHBIMH AMIUIMTYAaMH. B 4acTHOCTH, HepeHOCHble BEPTHKANbHBIE YCKOpEeHMA Mace Oamku
MECTKOCTH BHCAYEr0 MOCTAa M3MEHSIOTCS 10 JJIHHE NpPOJETa, €CIM TOPH2OHTANbLHbIE KoaeGaHHA
TIMNIOHOB MPOMCXOAT B MPOTHBONONOXHEIX (pasax.

KoneGanus miHeitHo medopMupyeMoli yIpyroH CHCTeMbI, HeCylied 1 Mace, ONpenensioTcH
CIEAYIOIMUMH MaTPHLIAMH:

1) C — KBajpaTHas MOPAKA N MATpHIia kK03 HLHEHTOB KECTKOCTH;

2) T — 1o xe, AMceunanuy SHepruy koneGanuii;

3) M — nuaroHansHas NOPsAKA N MATPHUA Macc.

Bo3mymmenue cucTeMsl 3aaeTcs BekTopoM cMemenu# Mace Zy(t) NpH MepeHOCHOM ABHXEHHH,
T. €. JBW)KCHUH CHCTeMb! Oe3 ydera ee nedopmaumii cuname uHepnuu. IlepemelicHHS macc npu
OTHOCHTEIBHOM [BH)KCHHH, OOYCNOBNEHHOM Ne(OPMATHBHOCTBIO JICMEHTOB CHCTEMBI ¥ ONOPHBIX
cBfsell cunamu uRepuEn, ofozuauatot Z(t).

YpaBHeHHE KkoneGaHMit Macc BBIPAKACT YC/IOBHE PaBHOBECHS CUCTEMBI MO AEHCTBHEM CHII

uHepuuu — M [z, ®)+ Z (t)], BHYTPEHHEro TPEHHS — TZ (t), ynpyrocta — CZ(t) 1 UMeeT BUA

Z(t) + By Z(t) + BoZ(t) = —Z,(D), (B.1)
rae B, = M1T; (B.2)
B, = M~'C. (B.3)

B HauanbHeIi MOMEHT BpeMeHH nepemernenus Z (t) u ckopocTh Z(t) OTHOCHTENBHOIO ABHXKEHHS
Macc paBHbI HyJi0. CliegoBaTeNbHO, ucKoMas (GYHKLHS JOKHE YAOBIETBOPATE TH(depeHIHaATBHOMY
ypaBHeHHIO (B.1) ¥ Ha4anbHBIM yCIOBHAM

Z(t) =0,Z(t) = 0. (B.4)
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VpaBuenue (B.1) ¢ HavanbHeMH ycmoeHAMM (B.4) pemaercs MeTOHOM HMHTErpajJbHOro
npeobpazosanus Jlartaca. Msofpaxenus no Jlanmacy dymkuust Z(t) u Zo(t) obozxavaior
cootpetcTeenHo Z*(p) u Zj(p). IlpeoBpasys onepatopom Jlammaca L[g(t)] = f:e‘p‘cp(t)dt =
@*(p) obe uacTH ypaBHenus (B.1) ¥ yuurteiBax HauaubHEle ycnosus (B.4), momydaioT ypasHeHue

OTHOCHTEJIbHO H306paxeHHs mo Jlamnacy uckomoi dyrxmuu Z(t):

P*EZ*(p) + pB1Z*(p) + BoZ* (p) = ~Z5(p)p* (B.5)
Tocne oueBumHEIX npeobpasopanuit ypapHenue (B.5) 3anuckIBatoT B BHIE
R®)Z*(p) = -Z* (p)p*. (B.6)

rae R(p) — kBanpaTHEIA TpexwIeH KOMILIEKCHOrO NEPEMEHHOTO P ¢ MATPU4HBIMH Ko guumeHTamu E,

By u B, (E — envHAYHAs MaTpULa), BEIMHCIAEMEIH 10 hopMyIe

R(p) = Ep® + B,p + B,. (B.7)
Pewenue ypasHerus (B.6) oueBuaHO
2'(p) = -R7'(®)Z;(p)p* (B.8)
TpeoGpasys onepatopom L~ ofe uacTy Bripaxkenus (B.8), momyuaor HCKOMYIO GyHKIHIO
Z(t) = L' [-R™*(0)Z3(p)p]. (B.9)

Martpuua R(p), Beipaxennas popMynoi (B.7), MoxeT GbITh NPEACTABNEHA B BUE NPOU3BEACHAS
TpeX MaTPHLL
R(p) = Pdiag{...p? + 2g;p + w? .. }P71. (B.10)
B cuny cro#icts matpuut M~! u € ux npomzeesenne B, = M™1 - C npuBOIMTCA K ANAroHaNbHOM
¢dopMe HeKOTOPBIM HeocoOeHHbIM peobpa3opaHyeM, 3alaHHbIM MaTprne# P
P71B,P = diag(...w? ...}, (B.11)
rae w; — cobCTReHHAs 4acToTa KoneGaHHi CHCTEMEI.
To >xe npeo6pa3oBanue NpUBOAMT K AMaroHansHoi Gopme marpuny B,, T.e.
P~1B,P = diag{... 2¢; ...}, (B.12)
rae €; — ko3 QHILMEHT 3aTyxaHus cBOGOAHBIX KONeBaHHH.
Ucnons3ya dopmyns (B.11) u (B.12), nomysaroT npeacrasncHue MaTpull By u B; B une
B, = Pdiag{... 2¢;...}P7, (B.13)
B, = Pdiag{..w} ...}P7L. (B.14)
Moacranoeka Belpaxcenuit (B.13) u (B.14) B dopmyny (B.7) noxaseiBaeT crnpaBeiTHBOCTEL
¢opmynst (B.10). Taxum o6pasom, Marpunia R(p) mMoxer OBITh IpeJCTARNEHA MPOM3BEACHHEM TpeX
MaTpyull ¢ UEHTPANBHEIM WIEHOM B BHAE AMaroHaubHOM MaTpuusl. Hcenonwssya dopmymy (B.10),

onpenendioT
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R™1(p) = Pdiag{...(p? + 2g;p + w?)~L..}P7 L (B.15)
W3 TeopHH MaTpHI H3ReCTHBI OPMYIE! MPeoGpasoBaHHA NPOM3BENCHUS TPEX MATPHIL B CyMMY,

YTO ITO3BOJIAET B JAHHOM CITy4ae 3alliCaTh paBeHCTBO

n
R@) = ) KT + 260+ 0],

=1
(B.16)
rae X; — i-# cron6en matpuust P — cobeTReRHas popMa KoneGaHMH CHCTEMBI;
¥; — i-s crpoka marpume P72,
Ha ocHoBanuu popmyn (B.8) u (B.16) usobpaxenne no Jlanmacy HCKOMOrO peLieHus

, C oo P2

Z'(p) =- L i Yipz fZat:;Sp-z w?’
(B.17)

Bemonuup obpatHoe npeoGpasopanue Jlannaca Hans obeummu udacTaMy ypashenus (B.17),

noay4aioT peIeHHe YPAaBHCHHA B BUC

n 2 Fa
= v - p*Z5(p)
20 ==Y R [ LE@ ),
® Lo [p’+28.~p+w?
(B.18)
-1 |_P*Zm)
Koopannata Bextopa L [—p2+2sm+w,= OMNpEnCIAET YNpyrue KonebaHus CHCTEMBI C OAHOM

CTeneHbio cBO6OIBI (HaNpUMEp, KOHCONK ¢ Maccoif Ha KOHLE), Bbl3BAHHBIE ABHXKEHHEM OCHOBAHMA,
3aJaHHBEIM COOTRETCTBYIOWIEH KOOpAMHaTOH Bextopa Zo(t). Taxum o6pa3oM, 3ajiaua ompeneieHHs
OTHOCHTENTBHOTO ABHXEHHA MACC CHCTEMBI C HECKOJIbKMMHE CTECIIEHAME CBOOGOMB! CBOANTCSA K PEIICHHIO
3agaui 0 konebGaHHAX CHCTEML! C OAHOH CTeneHB) CBOGOABI NpPH pasNMMYHEIX BO3MYLICHHAX,
onpeneneHHI0 cOBCTBEHRBIX dopM KoneGauuii cHCTeMBI X; M CYNepno3uum# cobCeTBeHHEIX (GOpM
cornacHo ¢opmyie (B.18).

IycTk neperHocHEIe kKOoNeGaHus Macc OTIHYAIOTCH aMILIMTYIOH, T. €.

Zo(t) = AZy (), (B.19)

rae Zy(t) — dyHknua, 3anaomas IBHXEHHe 0CHOBAHHA BO BpeMeHH;

A — BEKTOp aMILTUTYR NEPEHOCHOTO JABMXEHHS MACC.

JansHeifmpe ynpouwieHus pemenus ypaeHeHus (B.1) cpssamu ¢ pasnoxenueM sextopa A no

CHCTEME BEKTOpOB )?j, onpenenmomux coberpeHHble GopMel koneGanuil HEKOTOPOH KOHCTPYKLUH.

[yctb
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A= Zf,xj.

(B.20)
Koaddumuent @ypse f; Haxoaum oGEMHBIM CIOCOGOM, yMHOXKas CKANSpHO 06e 4aCTH paBeHCTBa
(B.20) na Bextop MX; H HCNOMB3YS CBOHCTBO OPTOHOPMHPOBAHHOCTH BEKTOPOB X, (=12.,n)s

M-MeTpuke, T. €. dopmyny

(MXX)=6; (iLj=12,.., n), (B.21)
rae 8;; — cumson Kpouekepa.
IMonyyaroT TOXAECTBO
(MXA) = f(MR.X). (B22)
Taxum o6pasoM, kodduumueHT
fi= (‘:g;‘l)) . (B.23)

BriumcHB cKanspHbIC IPOU3REICHHA B paBoit yacTu dopMynsl (B.23), HaxoasT

n
Z a,m,x,;

A — (B.24)

n
2
My Xy
k=

u ¢ yaeroM dopmyn (B.17), (B.19) u (B.20) nonyyator

n

n
5 —_ o p*Z3(p)
Z:(p) = —in Yi(ij ) 7———3
& = p?+2gp +
(B.25)
Tax kax ¥; u X; — cTpoka u cTon6en s3auMHO 06paTHLIX MATPHI, TO
> p*Z;(p)
zv - Z 0
)= Xf'p2+2£p+m
(B.26)

Brinonusas ofparHoe mnpeofpasosanue Jlannaca wan ofeuMH uacTAME paBeHcTRa (B.26),

NpeACTaBIAIOT pelucHHe ypasHenus (B.2) B Buae

7 N p*Z;(p)
Z(t) = —Z XL —————
® et i [P2 +2gp + ‘th]
MecTo ans ypaBHeHHS. (B.27)
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-1|_r*zm ® -
GOyukusa L [p2+29‘-p+o)f onpefenseT ynpyrue Konebauus Zy;,(t) CHCTEMBI C OJHOH CTEIEHBIO

cBoBO/IBI, BEIBRAHHBIC 3WAHHBIM IBHXKCHHEM ocHoBauua Zg(t). B oTauume or ofuiero cayuas,
PACCMOTPEHHOIO BBILIE, 34ECE TpebyeTes onmpeenuTE KosleGaHns CHCTEMBI ¢ OOHOH CTeneHBI0 cBOGOAR
(ripHr pasNMYHbLIX €; U W;) TONBKO IIPH OJHOM BO3MYLIAOLIEM ABHIKEHHH Zo(t).
WsoBpaxenne no Jannacy sextopa ceiicMuueckux cun $*(p) naxomst no hopMyne
$*'(p) = =CZ*(p), (B.28)
rae Z*(p) - u306pakenue BeKTOpa ynpyroi JehOpMalMK CHCTEMEL
Hcnonrays dopmyny (B.26), HaxoasT

p*Z;(p)

S®= ) CRf ey ot

i=1
(B.29)
TMpeacrasnstor C B BUAE IPOHIBEACHAS MATPHL, M H B, U MOACTABNAIOT PE3yALTaT B (BopMyy

(B.29):
n

2w
§$'p) = M;Bz)?ifi PT%%
(B.30)
Tockonbky BEKTOp X; H YACHO (O SBAAOTCH COGCTBEHHBIMY 3HAMCHUAMM MATPULbI By, TO
B,X, = w?X,. (B.31)
ITocne noncraHoBKH dopMynst (B.31) B opmyny (B.30) nonyuator
n L4
§'® = szcﬁw?%

i=1
(B.32)

TpeoBpasys onepatopom L™! obe wactu dopmynst (B.32), nonydaioT BexTop celfcMuaeckoi
Harpy3Ku

n 2
= > Z3(p)
= z = F2f-1 P Lo\P)
SO =M Kot [p=+2sip+m§]'
i=1

(B.33)

VyuThBasf, 94TO

O)lzL—l [ p’zim) | _ f(i) ), (B.34)

p+2gp+w? abe

=)
rne zisﬁc

Jlns BekTOpa ceCMHYECKOH HAIrPY3KH ITOIYHalOT BBIPAIKEHHE

(t) — abcomoTHOE CMELIEHHE MACCHI.
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S0 =M R0,
{=1

(B.35)
PaccmaTpuBas ceHCMHYECKYI0 Harpy3ky, COOTBETCTBYIONIYIO OAHOH ¢opMe koneGamuil, u
y4HTHIBa#, YTO HaubosblIce YCKOpeHHE onpelendAercs BenmuMuoi K fB;g, momydaoT pacyeTHoe
3HaYeHHue CeCMHYECKHX CHII NpH KonebaHusx no i-if cobecTrenHol dopme
St = keBiQf: X, (B.36)
rae @ — auaroHajJbHAs MaTPHIA COCPEAOTOYEHHBIX IPY30B.
TTomoxmm
ALK =T (B.37)
rie A — nuaroHaIbHas MaTpULA KO3 QUIHMEHTOB a; aMIIMTY/l IEPEHOCHOrO ABHIKEHHS Macc.
Ha ocHoBanun 3aBucumocteit (B.36) u (B.37) eripaxenHe Ans onpefesieHus ceHCMH4ECKO#H

Harpy3Kd MOJHO IIPEJCTaBUTEL B BHAC

Staax = kcPLQA,. (B.38)
®opmyna (B.38) naer ana koMIOHeHTa BeKTOpa .Sﬁ?,x HODMATHBHbIC 3HAUEHHA CeHCMHMYECKNX
CHJT, €CJTH MEPEHOCHBIE YCKOPEHHS BCEX MacC OTHMHAKORHL.
3ameHUB BEKTOPHBIC 0003HaYEHH CKATAPHBIMH, [IOJJy4aloT B OKOHYATENLHOM BUe popMymy s
onpemeneHHA Cel{CMHYECKHX HArpy3oK, COOTBETCTBYOWMX i-H ¢opMe cOOCTBEHHBIX KoneOanui
KOHCTpYKIHH. POpMyJia CIpABETHBA H B TOM CITy4ae, KOTa IEPEHOCHBIE KoneOaHms Mace IPOUCXOAAT

C pa3sTAYHBEIMY AMIUIMTYAAMH

Site = kcBiMik Qu. (B39)
rae k. — ceficMuuecknii koahuuneHT;
B; — ko3 duuMEHT TUHAMHYHOCTH;
Q) — COCpeZIoTOYEHHbH B TOUKE & Ipys3;
"
xlk Z aixg‘Q,
N, =—=—— — xodddunment GopMsr;
2
2.0,
I
a; — xo3puument, yuHTHBAIOMHH NeHCTBUTENBHBIH XapakTep ABHXEHHS Tpysa (; B

NEPEHOCHOM JABHIXCHHH,

Xjj — OpAMHaTa X, B Touxe npukpennenus rpysa Q -
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Ipuaoxenne I'
(cnpaBounoe)

OnpeaesicHue cpoka CIyk0b! CTATBHBIX TOPPHPOBAHHLIX BOAONPOMNYCKHLIX TPYO B
arpeccHBHLIX cpeaax

[.1 B MecTax CONPHKOCHOBEHHMS BOXBl W CTAIH HA TIOBEPXHOCTH TNOCHEOHEH BO3HHMKAaeT
MHOKECTBO MMKDPOCKONMYECKMX TAMLBAHMYECKHX DIIEMEHTOB. 3epHa Kenesa fBIAIOTCA AHOAAMH,
3arps3HeHus ¥ IpuMecH — karoaamu. 3-3a HeoquHaxkoBo Quanueckoil IpHpoasi aHOa M KaTOAA OHH
NpHOGPETAIOT PA3IHYHLIN MEKTPHUECKUH TOTEHIIHAT H MEXIY HUMU BOIHHKAET JIEKTPHYCCKHMI TOK.

Ha nosepxHocTH aHOAa MAET NPOLIECC HOHH3AIMH ATOMOB XKelle3d ¢ NEpEXooM obpasyromuxcs
HOHOB B XMAKOCTH (BOAY), T. €. 3EpHa )Keie3a MOCTeNEeHHO PACTROPAKOTCA B BoZe. Y MOBEPXHOCTH
Karoxa MAYT XHMHYECKHE IIPOLECCE, He HApYyIIAlOWME €ro UEeNOCTHOCTH. 3Aech M30BITOYHEIC
9NIeKTPOHBI, BOZHHKAIOLIAE NPY HOHH3ALIMK aTOMOB elle3a, CBA3BIBAIOTCA ¢ BOJOR H PaCTBOPEHHBIM B
Heit xucmopofiom. [lamee y MOBEpXHOCTH KaToga MAYT BTOPUYHBIE peakuMH ¢ oOpasoBaHneM B
KOHEYHOM UTOTE PXKABMHMHEL

OIHOBPEMEHHO B JHAKOCTH Y MOBEPXHOCTH KATOAA IIPOHCXOJAT (PHIHKO-XHMHYECKHE POLIECCH
¢ y4acTHeM DAaCTBOPEHHEIX B BOJE OKHCIOB H COllel, a TalKke HOHOB BOZOpPOJA H 3JCKTPOHOB. OTH
NpoLECChl YBENHYMBAIOT CHAY TOKA M, CNeJOBATENBHO, CKOPOCTb HOHHM3allMH ATOMOB JKemesa M
PacTBOPEHHSA €ro B BOJE C NOCIeAYIOWHM 00pa30BAHHEM PiKaBUMHEL

KonuyecTBO HOHOB BOLOPO/A B BOZE ONpe/eNseTcs BOAOPOAHbIM moKazateneM pH = —Ig[H*],
T. e. pH — mecarnunbii TorapudhM Macch! BOJOPOIHEIX HOHOB *, r, Ha 1 1T pacTeOpa, B3ATHU ¢ OGPATHEIM
3HaKoM. Jl1s ecTeCTBEHHRIX BOZOTOKOB pH 00praHO H3MeHseTCA B Ipefenax ot 5.5 mo 8,5.

Mo 3nauenuio pH paznuyatoT kicnsie cpefsl (pH < 7,0), Helitpanbabie (pH = 7,0) 1 menodnEle
(pH > 7,0). [TpumenenHe ounHKoBaHHOM cramy B cpeaax ¢ pH < 3,0 ¥ pH > 11,0 ve monyckaercx, T.
K. B TAKMX CPeAax UMHKOBOE MOKPHITHE GBICTPO paspyLuaeTcs.

Ilo cremeHu arpecCHBHOCTH K CTajld IpPyHTHl NoIpa3sfeifioTea Ha cnaboarpeccHBHbIE,
Cpe/lHearpecCHBHbIE M CHILHOArpeccHBHElE. JINs OLEHKHM AarpecCHBHOCTH TPYHTA HCIONB3YeTCH
3HAaYEHHE €ro YAEAbHOTO BIEKTPHYECKOrO CONpoTHBIEHHS p. Jina cnaboarpecCHBHLIX IPYHTOB p >
100 OM - M, mna cpearearpeccuBHbX 10 < p < 100 OMm * M, Ang CHABHOATPECCHBHEIX p < 10 OM * M.

ITpuMepHbIe 3HAYEHHS YAENLHOTO SMeKTPHYECKOTO CONpOTHBICHHSA p, OM - M, AN OCHOBHBIX
BHOOB IPYHTa CIEAYIOMHWE: HHA — OT 7,5 o 20, cyrnunok — ot 20 xo 100, rpasuii — or 100 mo 300,

necok — ot 300 mo 500, ckansHsle mopoakl — ot 500 ¥ BhILLE,
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Kputepiem ucvepnasHns cOmpoTHBIEHNS COOPYKEHHS HMEKTPOXHMHYECKON KOPPO3MH CILYIKHT
TIOABJIEHHE IMEPBRIX CKBOIHBIX OTBEPCTHII B MeTamnuyeckoll roppuposanHoit ob6omouke. CocTosHue
TaKUX COOPYXCHHI IIPH3HAETCA HEYIOBIECTBOPHTENBHEIM.

HaunGonee ya3suMbIM MECTOM CTANLHLIX rO$PHPOBAHHEIX TPY6 ABISCTCA NOBEPXHOCTL HAHHIIA,
obpalneHHas K BOAOTOKY, YTO OOBACHAECTCA HCTHPAIOLWIMM ACHCTBAEM TBEPAOTO CTOKA HA IAINHTHHIE
HOKPBITHA H CIIOH PrKaRYMHbI, NPEOATCTBYIOMAH PasBUTHIO KOPPO3HH ropUPOBAHHOM NOBEPXHOCTH.

Metomuka onpenencHns cpoka CoyxOB CTANLHBIX OUHHKOBAHHBIX TPYO YYHTHIBAET CTEIEHD
AarpecCHBHOCTH CPejbl II0 COAEPKAHMIO HOHOB Bojopojia pH M yOenpHOMY SNCKTPHMECKOMY
conpotusiaeHHO R, Om * M.

B xadecTRe NpHeMNEMOro cpoka ciyxObl npHHEMaioT 3uauende L ot 50 mo 100 ner. Ecnu
omnpefeNneHHas PAacHeTOM [OITOBEYHOCTH OKAXETCA MeHbIle L, B KOHCTPYKUHMIO TpYOGH BHOCHT
H3IMCHEHHA [YBENMYMBAIOT TONIMMHY IOHWINA M (UIM) YCTPAHRAIOT AONONHHTENLHOE 3AUIHTHOE
nokpserrye] (tabmuma I".1). .

Tabnuua I.1 - YBennuenme cpoka cayxdbl cTajgnHoil TpyGBI NPH YCTPOiicTBe NOTKOB H

AONMMNIHHTEJIBHBIX I'IOKphI'I"Hﬁ

JIOTIOIHHTENEHOE MOKPLITHE VYenorna abpaszun Yeennuenue cpoka ciyxOst

TpyOBI, rogEl

BUTYMHOE TOKpEITHE Cxopoctk moToka He Gonee 1,5 m/c;
JOHHAaA (pakius TEepAOro CTOKa

MpeIcTaBicHa MECKOM 5

Acdanstofetonnsti notox | CropocTs TOTOKA 0T 1,5 10 4,5 M/<;
10 GHTYMHOMY MOKDBITHIO | TBEPIBL CTOK ¢ JoHHOM (pakuHeit

B BHJIE [IECKA ¥ TPABHSA 10

INonaMepHOE nOKpbiTHE CxopocTh moToka oT 1,5 fio 4,5 M/c;
TBEPABIH CTOK ¢ JOHHOM dpakuuneit

3 Necka 1 rpasus 20

BetoHukn noTok no Ckopocts moroka Gonmee 4,5 m/c;
TIOJJMMEPHOMY NOKPEITHIO | AOHHAA (pakimsa TBEPAOTo CTOKA

prmovaeT B ceba mecok, rpasmi,

TaNnbLKy M OTACHBHEBIE TIBIOBI 30

MTpuMevanue — JIOTKM U NONONHUTENLHEIE MOKPHITUA OODKHBI OBITH cTOHKHME 1O

OTHOINEHWIO K MOPO3HOMY BHIBETPHBAHHMIO M XHMUUYECKOH kopposuu. TlonuMmepHoe MOKpoITHE
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HaHOCHTCA B 3aBOJACKHX YCJIOBHAX C cobmonerneM MnpaBHI, obecneyrBalOLIMX €ro0 JOATOBEYHOCTS H

HEOGXOJIHMYIO aJre3vio K 3alIHImmacMoi MOBEPXHOCTH.

Cpok cnyxOb1 B rofax onpeaessior no ¢popmyne

L= { 2,94K5R%** npu pH > 7,3, (1)
= 127,58K;[lgR — 1g(2160 — 24901gpH)] npu pH < 7,3, :

rae Ks = 0,818 — 0,032 — xosthduument, yunThiBarOmmui yBemHueHHe CpPOKa CIyxOBI 3a cuer
TOJIIIMHEI §, MM, AHHIOA ToGPHPOBAHHONR TPYOHI;

R — anexTpryecKkoe CONpOTHBIEHUE CpefEl, OM CM.

VBemndenne cpoka cimyxOsl TpyO6hI 3a CHET JOMOIHHTENIBHOTO MOKPLITHA AHHILA 32BHCHT OT BUJA

MOKPBLITHS H ETO CONPOTHBNICHHS abpasuu.

I'2 Ipumep onpeneneHns TpefyemMoil N0 YCIOBHIO JOJTOBEYHOCTH TOJMHHDLI AHHINA
ro¢ppupoBaHHoi TPyObI

TMokasatenu arpecCHBHOCTH BOAHOM cpenst: pH = 6,0, R = 4500 OM - cM.

Hcruparowee aeficTBie NOTOKa He3HAYMTENBHO (CKOPOCTH NOTOKa MeHee 1,5 m/c).

Tpebyemsiit cpok cnyx6e1 TpyOs1 L = 50 ner.

Onpegensor cpok ciryxOn TpyOel L npu MHHEMAaNEHOH TomumMHe auuma §= 1,5 mm Ges
yCTpOHCTRAa JNOTKA W AOMOMHHTENBHOTO 3alMTHOTO nokperrud. Koapduument Kg = 0,81-1,5—
0,032 = 1,18. Cpok cmyx6ut L = 27,58 - 1,18[1g4500 — 1g(2160 — 24901g6,0)] = 42,5 roaa, 1. e.
Heo6X0UMO YREJIMHTD JOJATOBEYHOCTE TPYOEL.

Haxozar nomoe 3naucHue koadduunenta Ky kak orHomeHne TpedyeMOro u moxyd4eHHOTo No
pacueTy cpokoB ciryx6s1 Kg = 50:42,5 = 1,39. CooTBETCTBEHHO ClIEAYET YBEIUYHTE TONMHHY THCTOB
1o 3Hadenus & = (0,032 + Kj): 0,81 = (0,032 + 1,39):0,81 = 1,75 mM.

W3 umeromerocs copTaMeHTa JHCTOB YCJAOBMIO JONTOBEHUHOCTH YAOBMETRODAOT JIHCTHI
TonukHO#H 2,0 MM HIH Gosee ToNCThIE.

TpebyeMeiit cpok cnyk6bl MOXKHO HOXYYHTE MPH TOMIMHE CTANLHOro AnucTa § = 1,5 MM 3a cuer
ycTpoiicTBa achanbTo6eTOHHOrO NOTKA IO GHTYMHOMY NOKPBITHIO. B 3TOM CiTyuae MHEHUMAIEHEIH CPOK

cnyx6b1 Ly, = 42,5+ 10 = 52,5 roga.
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IIpnaoxenne [I
(enpaBounoe)

PeMOHT CTAILHBIX FOQPHPOBANHBIX BOJONPONYCKHEIX TPYO

J1.1 Ilepen npoBeeHneM peMORTHEIX paGoT HEOGX0AMMO ITPOBOAMTE 06CIIEA0BAHHE COOPYKEHHSA
B HeMs1X DETATEHOTO BEIIBIECHHS COCTOSHHS KOHCTPYKIMH ¥ NPUYHH NMOBPEXACHHH INEMEHTOR TPYOhL
Ilo pesyneraram ofcnenoBanma paspabGaTpiBaioT NpEANOMKEHWS K IHPOEKTY pPEMOHTHRIX pabor,
YYHTBIBAIOINHE BHJ KOPPO3HH H CTENEHE arpeccMBHOrO BO3NEHCTBYA CPeOsI Ha TpYOy.

A2 TIpK BOCCTAHOBNEHHH AHTHKOPPO3UMHOIO MOKPHITHA HA METANTHYECKHX MOBEPXHOCTAX
TIPHMEHSIOT;

- HOKPEITHA Ha OCHOBE GHTYMHBIX JIAKOB;

- IIOKPBITHS Ha OCHOBE 3MOKCHAHBIX COCTABOB,

- TAKOKPACOYHEIE COCTARLL,

- NOMMEpPHEIE MaTepHalLl;

- HHTHGHTODEI KOPPORHH,

J1.3 BoccTanoBneHHe 3aIMMTHEIX OHTYMHEIX MOKPHITHY TpeGyeTcd BEMONHATE NPH MOABNEHHK
OTJENBHEIX BCIYYMBAHKI HIIH OTCAHBAHHH IOKPLITHH B pe3yIbTATE MACCOBEIX CKOMICHHI MPOAYKTOB
KOpPO3HH HA IOBEPXHOCTH METANIA.

1.4 TIpy moABICHUH CKBO3HOM KOPPO3UH JHHUIIA TPYGEI pEKOMEHNYETCS MPH PEMOHTE YCTPOUTE
nemMeHTobeToHHE NoTok. Ilepen GeToHUpOBaHHEM JIOTKa BOJA YAANAeTcsA H3 TPYGHI, MOBEPXHOCTE
apEma oOpabaThBaeTcs MEXaHWYECKHM MM XMMHMYECKHMH DEArcHTAMM U YAQICHH pIKABUMHEL,
06e3XHPHUBAETCS H HOKPEIBAETCA aHTHKOPPO3HHHBIM COCTABOM.

.5 Tommuna 6eToHHOro MOTKA Ha rpeCHAMK BOHHCTOR MOBEPXHOCTH TPYOR! NOUKHA OBITh 8—
10 cm. Ilo mnune Tpy6BI NoTOK pazmensercs AedOPMALMOHHBLIMY LUBAMH HA CEKLUMH UTHHOH 2-3 M.
1Ispt sanonustorcs 6uTyMHO# MacTHKOiR. T1pH 6eTOHMpPORAHEHA NTOTKA HCTIONEL3YIOT MENKHI IPaHATHEIHA
me6ens. CocTas GeToHa NoOAGHpPAIOT C yYETOM MOKa3aTeneli arpeCCHBHOCTH cpenst. Jins moBsnneHus
TPEIMHHOCTORKOCTH JIOTOK apMHPYIOT CTANKHOM CETKOMH.

J.6 Tlpn u36bITKe IUIOINANH OTBepCTHA TPYOE! Hecyllias cMocoGHOCTh CHARHO W3HOHIEHHEIX
ro)pHpOBAHHEIX TPY6 MoeT BbiTh BOCCTAHOBIEHA H YCHIICHA [10 METOLY [HIB30BAHHAL

MeTon, THNB30RAHMA 3aKIKOHMAETCA B Da3MCIICHMH BHYTPH DEMOHTHpYeMOM TpyOHI
AOMOJHUTENEHOH 000NOYKH (TMIR3EI) C MOCHEAYIOUIHM KX OOLEIMHEHMEM MYTEM HarHETAHMA

UEMEHTHOTO PacTBOPA B MONOCTE MEXIY PEMOHTHPYEMBIM COOPYMKEHHEM ¥ THIB30M,
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B kauecTBE rHib3B1 AONYCKASTCA HCIIONB30BAThL FrohpHpOBAHHYIO 06010YKY MEHEIIETO AHAMETDA,
cobupaeMyl0 H3 3BEHBEB. HMEIOUIMX (UIAHLEBBIE CTHIKH, HedTe- ¥ ra3’onpoBOAHBIE TPYOH,
KeNe300E€TOHHBIC 3BEHbA.

C6opky rodpuposanHoii 060104KH Ha QraHLEBbIX CTHIKAX MPOBOAAT HENOCPEACTBEHHO HA MECTE
YCTAaHOBKH BpYYHYI0 MAM C NPHMEHCHHEM CPEACTB Maoi MexaHu3auuu. CrambHele HedTe- H
ra30MpoOBOAHLBIC TPYOH! MOCTENEHHO NEPEMELIAIOTCS BAOJL DEMOHTHPYEMON MOBEPXHOCTH JOMKPATOM.

I.7 JIna BOCCTaHOBJIEHHs TPYOBI, MOBPEXMEHHOH OMON3HEM TIPYHTa BHICOKOH HachIny,
BRIONHAIOT CEAYIOITHE paboThHI:

- RCKPLITHE HACBHIIIH B Mpefienax rpaHiL ONOM3HA;

- AEMOHTK 3BeHLEB Ha NOBPEKACHHOM Y4acTKe TpyO6bi;

- BBIIOJIHECHHE HeOOXONMMBIX MPOTHBOONON3HEBhIX paGoT (ycTpoiicTBo GepM, MOMMOPHEIX
CTEHOK, aDMHPOBAHHE TENA HACKHINY F€OCHHTETHIECKHM MaTEpHAIIOM H 1p.);

- BOCCTAHOBJ/ICHHE NOBPEXAEHHOM ONON3HEM TPYOHI.
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IIpuiaoxenune E
(cnpaBouHoE)

PacveT 3aMKHYTBIX MOHOJTHTHBIX 001€/I0K MPOH3BOJIbHOF0 04EPTAHHA TOHHENeH
ray6okoro 3amoKeHHA

E.l Pacuetrl 06nenok ToHHenel Ha AeiiCTBHE ANMMHHBIX CEHCMPYECKMX BOJIH (JANMHA RONH
TIPEBBILIIACT NIONEPEYHbIE PA3MEPhl COOPYKEHHS He MEHee YeM B TPH pasa), paclpOCTPaHSIOMHXCS B
MIOCKOCTH TIONIEPEHHOTO CEIECHUS COOPYXEHUH, NPOBOMAT B KBA3HCTATHYECKOM NOCTAHOBKE.

E.2 O6aenka TOHHENA MOAEMHPYETCA QOHOPOIHLIM MIH MHOTOC/IOMHBIM 3aMKHYTHIM KONBLIOM
KPYTOBOI'O HJIM HEKPYTOBOTO CEdeHHS, NOAKPEN/IIIOIWHM OTBEPCTHE B CPENE, MOAETHpYIOMEH MacCHB
rpyHTa. PacueTHas cxeMa ImokazaHa Ha pucyHke E. 1.

a) 6)

Pucynok E.I1 — PacueTHBIE ¢CXeMbI K ONpefe/ieHHI0 HANPSKEHHOr0 COCTOSIHHA MHOroCaoHHO#
00ZeJIKH TOHHE/ A NPH JeHCTBHY NPOJ0ILHLIX (8) M monepeqHbIX (6) ceficMHYeCKHX BOJIH
E.3 Kosnsuo u cpefa paboTaloT B YCHOBHAX IUIOCKOH nedopManuu Ha ynpyrofl cramuu
nmethopMupopanusa. Ha rpaHHue Konbla M CPe/Ibl BBIMOJHACTCA YCIOBHE HEMPEPBIBHOCTH BEKTOPOB
HaNpAKEHAN H CMELUECHHH.
E.4 MaccuB [pyHTa, BMEIMAOMME TOHHENb, MONCIHPYETCA JHHEHHO-IchOpMHUpyEMOit

OIHOpOXHON W3OTPONHOH Cpefoi, (H3IMKO-MeXaHHYecKHe CBOWCTBA KOTOPOH XapaKTEpH3YIOTCS
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CPEeAHHMM 3HaYEHUAMH yAeIbHOro Beca y, kH/M, Moayna aedopmaumn Ey, MIla, u xosddunuenTa
ITyaccona vg.

E.5 lelicTRMe ANUHHBIX CeHCMHYECKHX NPONONBHBIX (CXHATUA—PACTKEHUS) U IONEPCUHEIX
(caBura) BonH MoJEMHpyeTCs NMPHIOKEHHBIMH HA GECKOHEYHOCTH HOPDMAIBHEIMHM H KACATENbHBIMH
HANDAKCHHUAMH,  OEHCTBYIOIIMMH MO  JIBYM  MPOH3BONLHO OPHEHTHPOBAHHBIM  B3aHMHO
nepneHANKyNSPHEIM HaNpaBICHHAM X' | ). BeNHUHHE! HanpaKkeHUH ONpefeNAiOTCs B 3aBUCHMOCTH OT

CKOPOCTH paclpoCTpaHEHHA BOJIH H npeobiafaommero nepHoia konebaHuii rpyHTa mo opMynam:

1
o) = £ AKYC,T,, (E.1)
oy =gog” E= 0 (E2)
), = = AKYGT, (E3)
xlyl m 1 240, .

rae A — pacueTHOE ycKkopeHHe KolleOaHuli rpyHTa B 107X YCKOPEHHA CHIIBI TKECTH;

K; — xoadduimeHT, yuMTHIBAIOWHKA JOMYCKAaeMBble NOBPEXKICHHUA (TPEIIHHBI H IUIACTHYCCKHE
Ie(opManuy B KOHCTPYKUHH 00IEIKH H B OKPYXKAIOMIEM MACCHBE TPYHTa);

€1, Cz — CKOPOCTH pacpOCTPaHEHHA IPOJOJIBHEIX H ONEPEYHBIX BOIH, ONPEIEILIOT IT0 JAHHBIM
HaMepeHUif MK pacdeToM 1o hopMyJiaM TEOPHH YIIPYTOCTH;

Ty — npeobnagatowumit nepros Konebanui rpysTa.

MMpumedan e —JIna npeasapHTeNbHBIX PACYETOR AOMNYCKAETCH MCNONLIOBATE AAHHBIE MPUIOKeHUs JC.

E.6 Pacyernl 06aenok ToHHENEH Ha ceACMHYECKHE BO3IeHCTRHA IPOBOJAT HA OCHOBAHHH OLICHKH
HauGonee HEOMATONMPHATHOrO HANDSIKEHHOTO COCTOSHHA B KAKAOM HOPMAIBHOM (PAOHAIhHOM)
cedcHHH 0o6enKH IpH MOGKX COYETAHHAX ONHOBPEMEHHO MPHXOIAINMX [IPONOJBHBIX M ITONEPEYHbIX
BOMH IpH JEOOBIX HAMpPaBMEeHHAX WX PACTIPOCTPAHEHHS B IUIOCKOCTH NHOMEPEHHOro CeveHHs
COODYIKCHHA. C sTo#t LENBIO HCIIONBERYIOT PEHIeHHA NBYX NNOCKAX KBAZUCTATUYECKHX 3a0ad TEOPHH
YNPYTOCTH O HANPAKEHHOM COCTOSHHH KOJIbIIa MPOH3BOALHOH (hOPMBI, OAKPENIAIOIET0 OTBEPCTHE B
NMHHEHEO-TehOpMUpYeMOi IIIOCKOCTH NpH ACHCTBMHM Ha OCCKOHEMHOCTH HEPABHOKOMIIOHEHTHOrO
OBYXOCHOIO CHKETHS H YHCTOTO CHABHTA, MOAENHPYIOLMX AelcThie NPOJONEHEIX H MTONEPeYHEIX BONH
COOTBETCTBEHHO (cM. pucyHok E.1 a, 6).

B zajaue 0 ACHCTBHM JUTHHHOH MPOOOMBHOH BOJIHBI HANPSKEHHA B cpede Ha OeCKOHEUHOCTH

OIpeJendioTcs COQTHOLIEHHEM P = o‘ir), 8 B 3a434€ O AcHCTBHHM IUIMHHOH MOIEPEYHOH BONHBEI —

(=)
e

COOTHOINEHHeM @ =T, y
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E.7 U3 pettienns yka3aHHbIX 38124 ONPEEIAIOT COOTBETCTREHHO Hanpmkenng o) oT neicTBua
npofosHo# BomHEL (cM. prcyHok E.1, a) u sanpmxenua ol or neficTus momepeuHo# BONMHEI (CM.
pucytok E.1, 6) B xonsie, MogenupyromeM o6AenKy ToHHeNA, TpH MOGOM Yrite naacHus BOJH Q.

E.8 Haubonee HeGaronpusTHOE HANPIKEHHOE COCTOAHKE B KAXIOM HOPMaIbHOM (PATHATBHOM)
CEYCHHHM 0OJeNKM COOTBETCTBYET OJKCTPEMANBHEIM 3HAYEHMSM HOPMATBHBIX TAHMCHIMAIBHBIX
HanpsHKCHHH Op, BO3HMKAIOWIMX HA BHYTDEHHEM KOHTYpe IIONEpeYHOro ceyeHHs KONk,
MOJEMUPYIOINEro OOHeIKy TOHHENI, OT COBMECTHOTO MAelCTBUS OAHOBPEMEHHO NPMXOUALIUX
TIPOZOBHEIX H ITONEPEHHBIX BOJH B PA3IHYHBIX COYETAHHAX.

E.9 DxcrpeManbHble 3HAYEHHS HANPMKEHHH Of ONPeAeNslOTCs Ha OCHOBAHWM pPelUeHHA

CNENYIOLIMX YPABHEHHH AN KaXA0r0 HOPMAaBHOTO (PalMaibHOTO) CeYeHHA 00eKH:

o) _

P (E.4)
®)_ ()
Sog o) _ ¢ (E.5)

da
rae agp ) ogs) — HOPMAITBHEIC TAHTeHIMANLHLIE HANPKEHUA B JAHHOM CeuMeHHU 00NeNKy OT AeiCTHA
MpOJAONBHOH BOJHBI B (hase CXATHA U NONEPeYHOH BOJIHbLI COOTBETCTBEHHO, HAMDEBICHHBIX IO
MPOH3BOJIBHEIM YTJIOM L.

B peaynpTate pelncHMs ykasaHHBIX YpaBHeHHH (B kadecTRe Og MPUHHMAIOT MX BEIPAXEHHA HA
BHYTPCHHEM KOHTYpE NONEPEYHOro CeMeHNs 00ENKH) MOMyYalOT YETHIPE 3HAYCHHA HaNpAXKEHHHA O B
KaX/JIOM CeueHMH. 3aTeéM 1A KaXIOro DPaiHATBHOTO CEUYCHHS KOHCTPYKIHH ONPEfe/LTIOT TaKHe
couetanus feiicteug pont 67 u o) H yruB BHX MANEHHA, KOTOPHIE COOTBETCTBYIOT HAHOOIBITHM
CHKMMAIOMAM (OTPHLATECNLHEIM) M HAWGOMBIIMM PACTATHBAIOWNM (OMOKMTE/IBHBIM) HaNPHKSHHAM
Tg.

E.10 Hau6oneimie cxuMalomye H pacTArMBAIOWME HANPMKEHHA Og B KAXIOM DAIUANBHOM
CCUEHHH MPMHHMAIOTCH 3a pacyerHble. Ycumis M u N, COOTBETCTBYIOINMC 3THM NAIPMKCHHIM,
BEIYMCHISNIOT U K&KAOTO CEUEHH MMEHHO NPH TeX COUEeTaHMAX AeHCTRUS BONH Pa3sHOro XapakTtepa v
TOM HX HANPABJICHUH, IPH KOTOPEIX MONyQeHEl 3KCTPEeMAbHEIE 3HAYEHHUS HanpskeHni g,

E.11 Ecmu o6geniKa He IpHAHKEpeHa K IPYHTY H NPOGKTHPYETCA ¢ NONYIICHHEM 06pasoBaHHA
TPEIIHH, TO 3a pacyeTHEIe NpuHHUMAIOT 06¢ mopa yenauii M u N, cootBetcTRyOmMe HAHbONBILIIM
C)KMMAIOIIHM H PACTATHBAIOLMM HATIPAKEHHAM Cg.

E.12 Nma ofxenok, npoektupyeMbix Ge3 IOMyIueHHs TPEIIHH, a TAKXKE B CIydac, ccid obacixa
[pPHAHKEPEHA K TPYHTY WIH BEINMONHEHA M3 HAGpui3r-6eToHa, MpMHUMAIOT Smoppl ycuaud M u N,
COOTBETCTRYIOMHE HANPKEHHAM O, MAKCHMANBHBIM IO aGCOMOTHOMY 3HAYEHHIO, B3ATHIM CO

3HAKAMH IUTFOCH» H KMHHYCY.
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Pacuetnbie ycmmus M u N, monyuyennbie npu pacueTe HA ceficMMUECKWE BO3JEHCTBHSA,
CYMMHPYIOTCA C COOTBETCTBYIMIMMH YCHJAHAMM OT JIpYTHX BHIAOB J[AeHCTRYIOIDHX HArPy30K

(cOBCTREHHOrO BECA [PYHTA, AABICHHS TPYHTOBLIX BOJ, BHYTPEHHErO HANOPA U IP.).
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Ipunoxenne K

(cmpaBotHoe)

Hopmanbnue M KacaTeAbHbIE HANIPSXKEHHA B MACCHBC MTOPOI (rpym‘os) npH

3eMJIETPACCHHH

Tabauna X.1

HopmanbHbie B KacaTelAbHBIE

HANpSXEHHS B IOPOJE, T¢/M2, IpH
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[Mopons! (rpyHTSHI) pacueTHoi ceHcMUYHOCTH B Garitax
7 8 9

ox' [w'y'| ox' |w'y'| ox' [x'y]

HauGonee xpenkue, MIOTHEIE ¥ BS3KHE KBApUMTH H

6azaneTel. MCKIHOYHTENBHEIE MO KpPENoCTH ApYyrue

[OPOABI 107—| 64— | 133—| 67- | 176-| 105~
115 [ 69 [ 142 | 85 | 188 | 112

Ksapuestie nopdupsi. Odens Kpemkue TIPAHUTHL

Kpemuucteie cnanubl. CaMble Kpenkue NecHaHUKH H

H3BECTHAKH 99— | 59—~ | 123—-| 73— | 163-| 97—
103 | 61 128 | 76 | 169 | 102

I'panutsl H rpaHMTOMAHBIE nopodbl. OuUeHb Kpenkue

NeCuaHHKM H H3BeCTHAKH. Kpenkue KOHIMOMepaTh.

OueHE KpernKue KeIe3Hble Pyas 60— | 36—~ | 73— | 44— | 96— | 57—
80 | 49 | 99 59 [ 131 | 78

Kpenkue m3pectHsku. Hexpemxue rpaHMTBL, Kpenkue

necuaHuku. Kpenkue MpaMop, 2010MHT, KOTYeAaH 4]1= | 24— | 51— | 30— | 62— | 40—
50 30 62 37 | 82 49

O6bIKHOBEHHBIE ecyaHUKH. JKee3HbIE pyab 32~ [ 19- | 40— | 24— | 53— | 32~
42 | 25 52 | 3 68 41

Kpenkue rouHicThIe clnadUel. Hekpenkue necyaHukH H

HABCCTHAKY, MATKHE KOHITIOMEPATEI 28— | 17- | 35— | 24— | 46— | 27—
43 26 55 33 73 | 44
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Pasxoo6pasHrie Hekpenkue ciaHusl. [IoTHBIA Meprens | 24~ | 14— | 30— | 18- | 39- | 23-
32 19 40 24 | 53 32

Msrkue cnaHuel, OyeHb MATKHMe W3BECTHAKH. Men,
KaMeHHAs COJlb, TMNC, MEP3NBIA TPYHT, AHTPALWT,
OOBIKHOBEHHEI# Meprens, paspylleHHble [ECYAHUKH,
CLIEMEHTHPORAHHAA [AIbK3, KAMCHUCTHIA [PYHT 21- | 12— | 26~ | 16— | 35- | 21-
34 20 43 26 | 56 | 33

PaspyuieHHbIe cnaHLB!, ClexaBllascs rajibka 1 me6eHn,
KpENKHH KaMeHHbIA yrons, 0TBep/eBLIas IIHHA
15— | 9-15| 18- | 11- | 24— | 13-

26 32 19 | 43 90
TnoTHas riauHa, MATKMH KaMCHHBIH YTOJb, KPENKHIH
HaHOC — FIHHUCTLIN MPYHT 14— (8-12| 17- | 10- | 22— | 13-
21 27 16 34 90

IIpumeyanue - Ilpu pacuerHoil celicMMYHOCTH B IpobHBIX Gajulax HOpMansHbBlE H

Kacare/ibHbIe HanpsXXeHUs B MACCHBE MOPOA (TPYHTOB) HAXOJAT MO HHTEPMOJIALMH.
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Bubanorpadus

[1] ®enepanbueni 3akon or 30 mexaGpa 2009 r. Ne 384-03 «TexHuueckuil pErmamMeHT o

6e30NacHOCTH 3aHuit U COOPYXKEeHUIT»
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